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for the BBC Micro 32K

Our latest utility ROM includes over 28 new graphics related commands. These can be typed in like any normal commands
and can of course, be included in BASIC programs. The commands are split into 3 distinct areas:-

1 Sprite graphics
These are multi-coloured shapes up to 24 x 24 pixels in size.
Once a sprite has been designed (using in-built routine) it can be plotted at any position on the screan and easity
moved around. A sprite can also be part of a 'film’ — a sequence of frames allowing animation.Up to 32 sprites of
“films’ can be active on the screen at any time. A *film’ can contain up to 47 frames, each fraome being any sprite

image.

-2 LOGO ‘turile’ graphics
By using simple FORWARD, BACKWARD, LEFT and RIGHT commands a 'turtie’ can be moved very quickly around the
screen, producing intricate patterns by the most user-friendly means. Including these commands in structured BBC
BASIC programs provides a system faster and more powerful than many of the packages cumrently used fo
demonstrate the LOGO language.

3 The third section consists of a large number of general purpose commands, such as-
#*FILL which will fill ANY areq on screen
Fast circle and arc drawing
3D graphics routines allowing X, Y. I co-ordinate plotting
Large character printing in a range of patterns
Scaling — allowing any part of the screen fo be expanded or diminished
A rofate command that will rotate all plotting by any angle around the origin
Because this is a ROM, all the commands are instantly avallable, and has a built-in help menu showing the synfox of
all commands. Supplied with a comprehensive manual and step-by-step fiing instructions, suitable even for the
inexperienced. This ROM represents extremely good value for money.

Available directly from us, mail order only, or from all good dealers
£28.00 plus £41.00 phkp plus VAT

UTER

ONCEPTS Iiiiii b i s

S N e
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RGB input for a super
clear display. The
picture must be seen
1o be Befieved. We
have nat seen better
colour on any
dedicated monitar,
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Turn your BBC
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* PERFECT FILER *
Interactive Manageme

running Torches own

Clip this ad to your
converter program.

system with the NEW
Processor Board includes additional 64K
RAM PLUS Free Software Valued at over

Full buffering of address and

Pinl of on board sockets are connected properly

+ £1.00 carriage

TORCH Z80 DISC PACK
with over £1,100 of software FREE

* PERFECT WRITER *

leading managemant consultants. The
PACK is the most powerful BBC Disc upgrade available, it
provides BOOK of storage plus a ZBO

4" TV/MONITOR
CONTROL

arantee that you will not

he expense to your wife or girifriend!

Complete with lead for BEC for only

into a powerful business

Torch ZB0 2nd

- ONLY £429 inc. VAT.

Softwareincludes:
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* Commanex Business Games

ORDER NOW. And receive our Enhanced

any additional and useful

programs included.
HURRY - limited numbers available.

SIDEWISE
Rom Expansion
Board =

16K Battery backed | )

struction — Mounts neatly inside the

data busses — prevents
roblems associated with unbuMered

- No
ue to this known fault on BEC
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LY £43.70

NOW ONLY £835 inc. vat

K only

PERFECT SPELLER * PERFECT CALC
TORCH NET * Comanex — The

nt Game. Approved and used by
TORCH ZBO DISC

Second Processor

CP/M compatible operating system

over 200 packages now availsble — discs can alsg be used
for storage under Acorn DF.S, system,

order to receive fres 40/80 T

be disappointed.
And remember, when you finish camputing, just flick the
switch and you have a super quality 14" colour TV - what

WL i e T INC VAT
Ao Ehctrmn. ... 198.00
BOGMaS ... .0 T 39500
BEC Model B + DOS ... 485.00
BBC Disc Upgrad .............. " 87.00
BBC A-8 Full L e 95.00

Telwtuxt Recoiver ..., 22500
BEC 280 2nd Procassor ... TBA
BBC 8502 Ind Processnr ... TBA
DISC DRIVES ... .. o e INC VAT
LVL Single x 100K Orive .......... 265,00
LVL Expangion Drive ... 149.00
LWL Dual x 100K Drive ... 3ea.00
Pace Single 100K .......... .7 21225
Pace Single 40/80T 0/Sided 34985
Paca Dusl 100K .. ... o it R 37995
Paca Dual 40/80T O/Sided BE4.95
Pace 200K 40T VSided . ks gt 270.00
Todch Dual 400K 280 Dige Pack 835.00
Opus Single 100K ... . 17885

ORDER A COMPLETE SYSTEM -

GET ALL LEADS FREE
BT INC VAT
Microvitee 14" Cobour ... 247,00
Sanye 14° Colowr ... .. 287.00
Fidulity 14 Colour Momitar .. 229.00
Grundsg 14" Colowr TV/Manitoe 289.00
Sanyo 12" Groen Serean ... B3.00
Phosnix 12* Hi-Res Amber ... 128.00
PRINTERS . P INC ¥AT
EpssnfXBO ... ... " 289.00
Epson RXED FT "NEW . 299.00
Epson FXBO ... e 425.00
Epson FX100 "NEW ... 568.00
Star Gamdni 10X ... 248,95
ShinwaCPRO ... 228.00
Juki G100 Daisywhesd ... 449.00
MISCELLANEOUS .......... . ~" INC VAT
Samyo DR101 Date Recorder . 19.85
Cossutte Lesds —all typaa .. 380
Acorn Joysticks ... " 13.00
Ouickshot Joystick ..., 19.85
Printar Cable [parallal] 1.2 m 13.00
BEC Deluxe Dustcover 5.95
o 2895
Tha Plug Powses Fiteer ... 14.85
ATPL Rom Expansion Bosrd 43.70
ROM SOFTWARE
Wordwise ... ... 39.00
View ... 58,00
Digc Deocine e . 3285
Termi (tarminal smulstor) . 3285
GraphicsRom ... ... 3200
o 3995
HCCS Farth ............ e
HCCS LogoForth ... .
HCCS Pascal 57.00
HCCS Excal Rk R i
LVL LDOS Doubie Density ......... 85.00
OFS Enbiancar ................. .. 18.50
IR ... ROVAT
30 Howr Basic .................. 5.95
ALP. lor BBCMicre .......... ... 495
BEC Micre Disc Companion . ... 1.05
Advanced Programming Techniques .. 1.95
Basic Pragramming on the BAC Micro 595
Creative Graphics , . 1.50
Graphs & Charts .., 750
Lisp Manusl . 1.50
Forth Manual 1.50
PR W oo T 15.00
A0 Programmes ferBBC . 495
100 Programmas for the BAC Micrg 6.5
Discovering BBC Machinacode ... .. §.95
21 Games for the BBC 545
The Book of Listings ... 376
The BBC Micro An Expert Guide 6.85
Thee Computer Book ... ; 8.75
Programming the BEE Micrn ... 585
Using Floppy Discs with the BB Micr 3.95
Creating Adventure Games on the BEC B.95
Games BBC Compwters Play . 635

WE ACCERT INSTITUTIONAL

AND EDUCATIONAL ORDERS
BRI oo e ... INC VAT
Comtract Bridge ., 1.85
Buyg Blastar .. 1.95
Oam Busters ... 1.95
Eagle Empire . 1.88
Meanderthel Man ... . 1.95
Primary Art .., ... 1.495

STAFFORD
59 Foregate Street, Stafford,
ST16 2PR. Tel: (0785) 41899

PROGRAM POWER ..
Killer Garilla

Chass B ..,
Cybertron Mission .,
Crosksr ...
Danger UXE
Escape Moonkase Alphs

Felix in the Factory ... .
Falix & the Fruit Mansters
Hafl Drives

i TR R
Chmistry ..............
5 e g
Physics _.... e
Damen Decorstor ...
- o e
Alsen Destroyary ...
Martian Attack ...
Moon Raider ...
Libyrinths of LaCoshe
Dam ...
SUPERIOR SOFTWARE _
Colditz Advesiture
Galgrians .,
Rosd Rwnner ,,........... "
Humchbaek ......... ...~
I~
S
Gideons Gamble .,
Lunar Migsian ...
AR e
DYNA-BYTE

[
COMPUTER CONC
Loge-
OPUS ...
Doghight .
BUG-BYTE ,
Sea Lord !
Twin Kingdam Vabley

RING FOR LATEST PRICES, MANY
REDUCTIONS EXPECTED

BBC/ACORNSOFT (& Selection) ... . INC AT
Algebraic Manipulation . 988
Arcadians ... 585
Busirsss Gomws ..., 995
Castle of Riddles 0.95
Croative Qraphics ... " 995
Countdgwn to Deom ... " 595
i O i 16.85
GraphsandCharts . " 485
O - L 885
Lisp ..... R 16.85
BCPL (Rom + Dise) ... .. 99,95
MissimiBase .........,...... " 986
i kL L TP R S 5.95
. e 5.95
Poako Compuiter ... ... 9.95
P e 995
RocketRal ............. 0 495
e 895
Sphinx Adventwre ... 895
Starship Command .., B.95
Tree of Knowledge ... .95
Snapper .. ... . 945
W v B e 58.00
Spench Kit YRRl 55,00
Personal Money Mansgemant 9485
Draughts and Reversi .. 985
Wordhant ... 895
Wihita Knight Il ... 1150
Vatypw .., 15.00
Tax Cakc ... 20.00
Beyond Basic 10.00
Toolbax AT 10.00
Camyon ... 10.00
Rocod Kewper ... .....~—" 15.00
Dotlor W ... 10.00
SOFTWARE INVASION .. INC VAT
0 BombAly ... " 756
Gunsmoke ... R 1.85
Attack on Alphs Cantauri 7.95
L, e M 1.85
L R INC VAT
Snooker ... 1.95
Osrodovil Dwnmiy ...~~~ " 1.95
L R S e INC VAT
Saloan Sally .. 7.95
VuCale R R 1495
) E e 14,95
MELBOURNE HOUSE ... INC VAT
Th Hobbit ... . o 14.85

' A SMALL SELECTION FROM
[ OUR VAST RANGE

STOKE-ON-TRENT

11 Market Square Arcade,
Hanley, Stoke-on-Trent,
ST1 1PD.

Tel: (0782) 268620

Ly e, AP L .. 1.88
Replica (Dise Only) ... . 2.95
Graph Désc ............... 12,85
The Ky (DiscOnly) ... 12.95

SwngleXKeyEntry ... " 4145

hadoveImspactor ... 1.88
Stete 40/BOT for Dises
L R e INC VAT
T47 Flight Simulatar 1l . . B85
e LR e S e INC VAT
Space Highway ...~ " 6.95
GEMINIGAMES ... ...~ INC VAT
Missile Control . . B85
R . B85
o O 845
| R e INC VAT
Cazh Book Bee . 55.00
v Stetemants ... " 18.95
Commarcial fee .. 19.85
Mailing List . 19.85
Data Basa ... 19.95
Stack Contrel . 19.95
Home Aceoints e .. 1885
SOFTWARE FORALL .......... voo. INC VAT
Stock Contrel GO ... oo 10.95/20.95
Inwoicang Statements 0D ... 18.95/28 95
Sabes/Purchases [D .. 19.95/28.85

SAME DAY DESPATCH
ON STOCK ITEMS

ADVENTURE INTE RNATIONAL ....... INC WAT
Adventwreland ... ... A 985
Voodoo Castle | 9.95
Secewt Migsion ... 9.95
Pirate Adventure .. 9.95
BOETRPOY s INC VAT

Transistors Aevenge .. . B.95

Srallard

41849

uediglaly I| 18%5|

Call in today. Home
BBC anthusiast.
Send large SAE far further details af any
prosduct

Computer Centre for the

BARCLATCamp

==

AL

CARKIAGE

Micre's Momitors, Dise Drives,

Printers £8.00, Books £1 sach

Cassette Decks £2.00, Leads snd soltware
S0pfitem, £150 max

WE EXPORT WORLDWIDE

Telex 36540 Hourds G

QUICKSHOT N
BBC JOYSTICK
— Now with rapid

fire option
Sell centring
joystick. Works even
with keyboard anly
programs

A sensation at the
Micro Usar Show.
Maore fun — reaches
the games other
[oysticks cannot.
Limited supplies of
this item.

| £19.95 . £1.00 psp

SHREWSBURY
13 Castle Gates, Sh rewsbury
SY1 2AB. Tel: (0743) 60528
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The Micro User welcomes program list-
ings and articles for publication. Matariai
should be typed or computer-printed, and
preferably double-spaced. Program list-
ings should be accompanied by cassette
tape or disc. Please anclose a stamped,
self-addressed envelope, otherwise the
return of material cannot be guaranteed.
Contributions accepted for publication
will be on an all-rights basis.

¢ 1984 Database Publications Ltd. No
material may be reproduced in whole or
in part without written permission. While
every care is taken, the publishers cannot
be held legally responsible for any arrors
ifn articles or listings.

The Micro User is an independent
pubfication and neither the BBC nor
Acorn Computers Ltd are responsible for
any of the articles in this issue or for any
of the opinions expressed.

Distribution to the news trade in the UK
and Iraland is by Wells Gardner, Darton
and Co Ltd., Faygate, Horsham, West
Sussex RH12 4SU (tel: Faygate 444).
Enquiries regarding overseas distribution
should be made direct to the publishears.
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CONTENTS

NEWS 33

Keep in touch with the latest happeningsin
the eventful world of the BBC Micro.

BEGINNERS

Bring your micro to life with a touch of colour.
We show you how simply it can be done.

ONLY HUMAN
The second part of our series on user-friendly
programs, with the emphasis on education.

NETWORK

An economic and simple method of allowing
several BBC Micros to share a disc unit.

COMPETITION

List eight ROMs in order of importance, and
win them — plus a sideways ROM board.

—

DENARY DERRICK

Lots of fun and educational value in this
simple number game for children,

-
-
-

WORKSHOP

Passing arrays to procedures is simplicity itself
if you use our cunning techniques.
SOUNDADVICE

We continue our series by explaining how to
fully exploit the sound effects channel.

BIRTHDAY 38
Qur anniversary game. Can you light the g
candle before you are blown out?

MAZEMUNCH

Tremendous fun for all in our explosive version
of one of the great, all-time arcade hits.
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Don’t miss our 32
page disc special —
essential reading for
anyone interested in
discs. We explain:

82 Discs for beginners
85 Verifying your programs
88 Using the DFS commands
99 Saving screens on disc
104 How discs work
109 Loading via a menu

PLUS anin depth survey
of disc drives available
for the BBC Micro — see

ADVENTURES

Our forthright columnist takes her usual
critical look at the world of adventures.

the centre pages. j

RECOVERY

‘Bad Program’ messages? Why not use our
invaluable program recovery routine?

SOFTWARE SCENE

Our team of frank and thorough reviewers
assess some of the latest software releases.

BODY BUILDING

A high speed A/D converter can turn your
BBC Micro into an oscilloscope.

W.

B

HARDWARE REVIEW

Our impartial experts give their assessment of
new pieces of hardware for the BBC Micro.

AR

LIGHT PEN

Single pixel resolution for light pens is now
possible with our resolution revolution!

@ TAPE & DISC OFFER
Save yourself the chore of keying in programs
with this month’'s cassette or disc.

BACKISSUES

Make sure your Micro User collection is

B

complete. All you've missed and how to get it.

SUBSCRIBE NOW

A year's subscription to The Micro User will
bring you a FREE Micro User cassette.

MICROMAIL

The page you write yourself. Just a small
selection from the flood of letters pouring in.
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PSION SOFTWARE W@y,

VU-CALC

For the BBC
MICROCOMPUTER
ModelAand B

PSION SOFTWARE @,

VU-FILE

For the BBC
MICROCOMPUTER
ModelAand B

Mind your
owh BUSINESS

Vu-Calc and Vu-File are two of our most powerful and popular Software packages that make practical and
serious use of your BBC Microcomputer.

Whether you use them to help run your business or keep your household records and plans in order, Vu-Calc
and Vu-File form essential Software that no serious BBC Micro user should be without.

Supplied on cassette they can be used with cassette or disk systems, and come with detailed user manuals.

Vu-Calc and Vu-File are written in Machine code, and feature full on-screen prompting with Printers driven
through either serial or parallel ports.

Vu-Calc and Vu-File require 32K RAM, and will operate withMOS 0.1, MOS 1.0, MOS 1.2and BASIC1ORBASIC2.

Vu-Calc—The Versatile Spreadsheet Programme Vu-File—The Complete Filing §yétem

Vu-Calc is a sophisticated and poweriul ‘spreadsheet’ programme Vu-Fileisa fuwe rful Data Base Management system for so&histicatnd
that generates and calculates large tables of interdependent text, electronic filing and manipulation of information of all kinds.

data and formulae. Vu-File creates dedicated Data Bases to sult your requirements witha
Vu-Calc's grid has 52 rows x 28 columns available to the user and capacity for nearly 16,000 characters. Full on-screen prompting
tables and reports can be printed, or stored on cassette or disk. ensures ease oi use.

“WVu-Calc's applications include:—

Cashflow Projections
Home Finance Management
Engineertnq:and Statistical Tables
Investment Forecasting
Business Planning
Eruﬂit[ %nd Loss S]tatie ments

reak Even Analysis

£14.95

The whole range of guality Psion Software,
including the popular Vu-Cale and Vu-File
applications programmes are available from
W. H.Smith, Boots and all good software
dealers.

Vu-File's applications include:

Catalogues of Stamps, Coins, Books, Records Etc...
Names and Addresses

Customer Accounts

Estate Agents Lists

Medical Records

Club Memberships

Records and Lists of all Kinds

£14.95

Dealers are invited to contact Psion to find
out details of substantial discounts for trade
orders of our best selling software for the BBC
Microcomputer.

Psion Ltd., 2 Huntsworth Mews, Gloucester Place, London NW1 6DD




p&h electronics Ltd

o THE PARADE, YATELEY

NEAR CAMBERLEY, SURREY

BBC

BBCModelA ............ccccoovveinnnnn. £200.00
BBCModelB .......ccoocnnmmimisinensns: £399.00
BBC Model B + Disc/Int ............. £4689.00
BBC Digc Interface .................... £95.00
Speeach interface ..........c.ccovveeenes £54.00
BBC Taletaxt Raceiver ............... £220.00
View Word Processor ................ £59.00

BBC DISC DRIVES

Acorn/LVL single 100K drive

(expands to double) ................... £240.00
Acorn/LVL dual 100K drive........ £370.00
Pace single 100K drive

Pace 200K drive ...............

Pace dual 100K drive .................

Pace 40/80 switchable .....
FPace dual 40/80 track switchable

double sided drive 800K ............ £670.00
Cumana 100K slim ........cooooceiiins £210.00
Cumana dual 100k slim ........... . £E375.00
Cumana Dual 200K slim .......... £485.00
LVLDDDiscintKit ........ccooeeernnee £80.00
PaceDiscInt Kt ..., £895,00

ACCESSORIES

Casseftte Recordar ..................... £24.00
Cassette with Counter + Din ....... £20.00
Joysticks SW Self-Cen PR ......... £17.50
Joysticks Analogue PR _............. £17.50
Micro Dust Cover ...........c.ococenens £5.00
R.H.ELELightPen ................... . E44.00
TV Aerial/Computer Switch __..... £2.50
Plinth for Monitor .........ccecc........ £18.50

Business/Games
Cash BooK ACE. ........ccovvemmrmrmminrns £85.00
BB e £18.85
Inv. & Statements £19.95
Commercial Acc £19.95
Mailing List .... £19.95
Database ................... £19.85
Stock Control ................ £19.95
Home AcCounts.........coenmeinns £19.95
Word Procassor ......cceeeeeeeeeeen. £19.95
T e R s R L L £9.95
Missile Condrol .........oormreememsrmssnas £9.95

Add £5 for disc versions

BOOKS FOR YOUR BBC MICRO

Letyour BBC Micro Teach you to Program .

Assembly Language Programming for BEC |

Advanced 6502 Programming ....................
The Book of Listings (BBC Publications)
The Computer Book (BBC Publications)
Creative Graphics (Acornsoft)

Graphs and Charts (Acornsoft)
Forth Manual (Acornsoft) ..
Lisp Manual (Acornsoft)
Programming the 6502

6502 Software Design .................................
Easy Programming for BBC Micro ...,

Further Programming for BBC Micro
Programming for BBC MiCro ......................
Basic Programming on the BBC Micro
21 Games for the BBC Micro
30 Hour BASIC

6502 Sub Routines
Assy Lang Programming for BBC ...
Discovering BBC Machine Code
Sound and Graphics

CX:XMcRro CENTRE

TEL: YATELEY 877222

SOFTWARE FOR YOUR BBC MICRO

Business Games .......... Eg_ﬂs MCROPOWER BUG BYTE
Trae of Knowladge £8.85
Pecko -Computer/Manual ...  £9.95 moon Ramer OId Father Time ..o £9.50
Algebraic Manipulation ............. E9.85 Mgarnisis . GraphicB PRCK ...........ccocveniuesenns £9.50
Creative Graphice Cassette ..... *E £9.95 Timetrak : ST e R e ST £7.50
Graphs and Charts Cassette ...."E  £9.95 Galactic G{;Il:l:\man.i-:l.ér-: Bl e T T e £7.50
Desk Diary/Manual ................... £9.95 AsteroidStorm .. . ... Galaxy WArS .........co.cceciuuncnnne *E €750
LispCassette...................... £16.85 o oop _ City Dafance ............ccousmsmisnsers "E £7.50
Forth Cassette £16.85 AR S . PB.OS SpacaPirates .............c...cceeeeerenenne £5.50
Fhilosophers Quest ................. . EB95 | aearcommand ... £7.95 TwinKingdom Vallay .............."E  £8.50
Sphinx Adventure ................... V0. Spasemiar ol £6.95 Space nVaders ................ £5.50
Castle of Riddles ...............cc...... ES95  Marvdan Bateck.. . .o £7.95 Muslc Synthesiser.........oeeemnerenn: £9.50
NI -y s it i s CESENNE R e, *E PE.O5
SR s a1 BT R T e e N SUPERIOR
Planefold s s £9.95 intergalactic Trader
Arcade ACHON ....vverrerervsen =11.90  Coamic COMBAR .....o.ooccorvessnsroie GRIBKIANG .......oorusssressssemssssmanesss £7.95
RocketRald ..o - £9.95 Cybertron MiSSion ................... Capbipadn:. £7.05
BRSO oo i i na b b *E 2. pimbleBes .. el £7 95
ArGAdIANS ... E £985 caveman Adventure : BpaceFIghter .................ccoupmsne £7.95
Sliding Block Puzzles ................. £9.95  Felix + The FruitMonsters...."E  £7.95 Alien Dropout ................. £7.95
CubeMaster................. £9.95 Banditsat3o'clock ............. ME BBAOE  FrulRMachin® .o £7.95
Super Invaders £9.95 | abyrinths of Lacoshe................ LTRE . FIODGOE oo nennssissasinisuisumnainse £7.95
MiaallnBase ............c.cccvecrvsore e R ‘e KRG Flostimner ..o £7.95
Starship Command................. ‘E £9.95 DangerUXB ....cooooovveevirern, £7.95 Wordwise word
Countdown/Doom ...........cceee. £8.95 CowboyShootout ................. £6.95 processor-ROM ................... £40.00
BIODHOBE ... i, R *E. ETRE Logo-ROM ... . ... £29.00
Number Balance £9.95 Killar Gorilla ............ooovnn..... FE E£7.95 DiscDoctor-RAOM ............c0enn £29.00
Word Sequencing .................... £9.95 Hell Driver ........... £7.95
e Han - e £9.95 Demon Decorator £6,95 m
Missing Signs ........... w  £0.95 Draughts .................. £6.95
Dfaughtﬂ-& Revarsi *E EB.85 Felix inthe FRCIOTY ..o ioeai"E ¢705 EpsonBAXBAT ............cicocviiviee £280.00
JCB Digger £9.95 Chemising.....coo..coimsemsrmsssiesonse £6.95 EpsonREXBOFT ...ccimvivrinnnns £315.00
Hopper ........... £9.95 Constellation ........................... £6.95 EPBONFXED .ocoooereernserecennn, £420.00
g R Al SR R EEBE SPRenlpy. e £E.05 StarGemini 10X ........ccovvnnennn. £250.00
World Geography ........... cooeeens £6.05 StarDela .......ccccocnrinimensan £359.00
SOFTWARE R 5 £6.95 StarDP515136C0l. ............... £270.00
Draw .. £9.05 SilverReedExdd ...................... £389.00
INVASION MONITORS CTV Juki 8100 Daisy Wheel ............. £399.00
e o2 Microviec 14" Colou ............. £240.00
e . e £240.00
"""""""""" : Sanyo 12" gredn .. ... E90.00
Attack on Alpha Centruri .............. £7.895 Philips 14" colour TV ................ £190.00
BBC SOFTWAHE Ferguson 14" colour TV ............ £165.00
White Knight-Chess ................. £11.50
N e £9.89
A R s i i s i i e s s £21.00
Bayond Baslc ........cccoocceeveeeinrnnns £11.50
Home Finance £9.99
Record Keeper £9.99 *EFor ELECTRON

PLEASE STATE

Flease send me

1 |
¥ I
I [ enclo I :
| L please de 113 ) ay [ i
I Card Mumber :u. v Hat I
| Nam |
B A Ay @ r-_llﬂ
= .\I'.l'{.'
s I’;"'._ =
| g P&H ELECTRONICS LIMITED "5’]@

| Unit 3 - Hogwood Lane - Finchampstead - Berkshire RG11 4QW |
CARRIAGE COSTS - Micro's, Monitors, Disc Drives, Printarg £7
l Books, Cassette Dacks, Leads, Software '50p each item.

ACCESS, BARCLAYCARD VISA ORDERS WELCOME
| — CREDIT FACILITIES : I
l—-_' Instant credit up to £1,000. Deposit 10%. =

— — — —— — S — — S S S S S S e WS
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BBC Computer & Econet Referral Centre

TECHNOMATIC

01-452 1500 01-4509764 01-4506597 Telex 922800

ACORN COMPUTER SYSTEMS PRINTERS & PLOTTERS
PRINTERS. We have selected a range of I SO . E34800a  EPSONFX-80 : . £325.00a
printers that will meet most BEC Model B+ Econet . . . £389.00a EPSON RX-80 FT . £250.00a
requirements BBC Moded B+DFS. . ... ... ... .. £40900a EPSON FX-100 .. £490.00a
e e I BEC Model B+ DFS + Econet £450 00a NEC PC80 23BE-N £310.00a
SEIKOSHA—ranging from a Acom Eleciron : £17600a  SEIKOSHAGP100A . £170.00a
low-cost utility printer, right l BBC Teletext Receiver. .. £195.00a smmsuagpz%x : £199.008
b BBCDustCover, . . . ... ... ... £ADOd SEIKOSHA GPT00A Colour. £375.00a
gl to an tadvanced four Pai of Joysticks £1170c  JUKIG100 Daisywheel. £350.003
our printer. _ I JORCH 780 SYSTEM MCPA0 Col, Printee /Ploties  £129.008
EPSON—the high quality TORCH 280 Disk Pack S .. £730.00a ACCEssOries:
dot-matrix printers that set I TORCH 280 2nd Processar Card £475.00a Paraliel Printer Lead £10.004
' ' e UPGRADE KITS Serial Printer Lead R - T~
the Eta.rdar.d oy milﬂduﬂry‘ A to B Upgrade Kit . ET5.00d Epeson Serial Interface 2K E60.00c
versatile printers that provide I et gl 1500  Epson Serial nterface . £50.00¢
the optimum in performance DFS Kit £84.00d NEC Serial Interface £42.00c
reliability. The R P Il n imti Imstallaton . £15.00 Epsan Paper Raoll Holders £17.00¢
& reliability. TI XBO/FT provides all standard printing & - o <oyt £37 00
graphic functions, (single sheets & perforated paper), with urrson S25.00 PAPER Fanfold 2000 shests £13.500
the de-luxe FX80 giving in addition proportional printing, I Speech K. ...  a700d Printer Sharer Parallel
italics, programmable characters etc. The installation £10.00 3 compuers - 1 prister £53.00¢
FX100 also allows the use of 15" wide paper. 5 l ECON EJ AGEIEJSSDHIES ot Gratpad Graphics Tablet £125.00¢
f . ! Printer Server fom. . . _ . . D0c GRAPHICS Plotter £270.00a
The JUKI daisywheel provides a quality 3 D’t"ﬁ' e (et Shcans
nqrmally found in printers costing far more. C\ F‘*Bﬂ I File Server Level 2 £216 008 COLOUR,GREEN MONITORS (leads incid)
Printer cables, interfaces, ribbons, paper Epaﬂ“iﬁ-gﬁ Clock + 2 Terminators .. £B5.000 n'::rwg 111:::1] |1 ;‘ "'{f-ﬂﬂgﬁ‘?ém Pl;sf st EE? ‘1 g%a
i Econet User Guide E10 00 ICTONILEC 5. d
etc. are all normally available from stock. o'y i »* Microvitec 1431PS 14" RGA/PAL -+ Soand . £258/00a
: 1.2 Operating System . £TEOd Microvitec 1451 14" RGE Med Res .. E320008
Basic Il Rom . . . g £:32 00d Microvitec 1441 147 RGE Hi Res £440.00a
DISC DRIVES: NI e RGBS fos | £20000s
: Wordwise W/P Rom. . ... £32 00c -
4 " " : . I KAGA Vision [l 127 +
A full range of disc drives fitted with quality Japanese | o e bt By 106,00
slimline mechanisms, (such as TEAC, MITSUBISHI etc.) are I PascaTROM. .. . £44.00¢ SANYD DMBTI2CX 12" Green Hi Res £99.002
supplied ready to connect to your BBC, and come complete Dist: Doctor Utility Rarm £30.00¢ KAGA RGB Lead gﬁﬂ
with necessary cables, formatting disc, manual etc. TEAC & Termi Emulator Rom . goagle  NCOmenScroon Monor Lt '
MITSUBISHI mechanisms can operate in single and double o g s G320 BBCCOMPATIBLES.25" DISC ORIVES:
density modes. The switchable disc drives give the user | Gremiin debug Rom T s e 'fd'tl'g'f'd"g‘}iif“- mamal -+ format disc) I
flexibility, by allowing access to both 40 & 80 Track discs. Computes Concepts Graphics Ro £28.00c 100K (40 Track ) with psu £185.003
The 40/80 Track switching module can be simply attached I BBC ANCILLARY HARDWARE 200K (40,80 Track) £18000a
to your standard 80 track drives thereby vastly increasing EPROM Programmer . . - ET9500 200K (80 Track) with psu £260.00
their versatility. For the serious user whose prime need is data S Dpworic ;. B e et b
RH Light Pen £39 500 2x100K (40 Track) with psu £320.00a
storage, we can offer the KENDA PHDFESSIDNAL DMFS, “Time-Warp" Real- Time Z200K (40,80 Track) with psu . E400.003
which provides a genuine double density system. We also I Clock; Calendar ... £29.000 gﬂwm&u Track DS wilh psu £420.00a
have [ [ i ACORM IEEE Interface ANKOI . £282,00c CCessories:
dﬁm -3 full raré?e nfrﬁlsll«::le{t,tes: *.;arletyh of éjlﬁlc Smragketﬂastis' < il = 20008 40/B0 Track Switching Module £30.00¢
rive cables. |he Floppiclene head cleaning ki, i1s the TOOL KIT £20.00d Single Disc Cable £6.00d

ideal way to ensure
optimum performance of
your drives. The use of
disposable cleaning discs
eliminate the risk of recon-
tamination and abrasion,
and ensure continuous
data capture and
transmission.

TORCH Z-80 Pack:

Your BBC computer can be converted into a business
machine at a cost slightly higher than a 800K disc drive. The
Torch pack with twin disc drive and a ZBOA processor card
greatly enhances the data storing and processing capability
of the computer (NOTE: In BBC mode the disc pack
functions as a normal BBC drive). ZB0A card comes with
64K of RAM and a CP/M compatible operating system in
ROM. The system is supplied complete with a BBC owner's
user guide, a System/Demo disc, a PERFECT software
package and COMANEX, a business management game.
The PERFECT software package comprises of a DATABASE,
CALC, WORD PROCESSOR and SPELLER commercially
valued at over £1000. We are now supplying a Utility that
enables software on 40 Track discs to be transferred to 80
Track discs £730.

NOW AVAILABLE — The TORCH Z80 SECOND PROCESSOR
CARD - for those who already have suitable disc drives.
The card is supplied with all the free software, as detailed
above, presenting a very attractive package. £375.

ALL PRICES EXCLUDE VAT. Please add carriage 50p

COLOUR GRAPHICS PLOTTER:

This robustly built 3-colour graphicsplotter provides both
versatility & precision. The carriage can be moved with an
accuracy of 0.025cm. over an area the size of A4 paper. The
plotter bed can accept paper & far thicker materials, at sizes of
up to A3. The basic plotter carries three pens each of which is
software selectable. Optional accessories that can be fitted

include: Scriber, miniature drill, router, and optical sensor for
scanning. This versatile plotter can provide an endless source

of creative ideas.

Our in depth stocks allow us to offer immediate deliveries on most items and our aim is to provide the

best available products at competitive

TECHNOMATIC

and CPLU's, Spares for the BBC computers are

prices. In addition to the items listed above we carry extensive
stocks of: connectors., connector assemblies, components including TTLs, CMOS, RAMs, EPROMs
normally available from stock. Orders from government
departments, public bodies, hospitals, schools, colleges, universitics and recognised PLCs welcome.

We specialise in world wide exports. No VAT on exports. Our specially negotiated freight charges to
many countries ensure the customer considerable savings on charges.
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Everything you need for your BBC Computer

Plus friendly service and professional advice

=N 8 FSSSSNEAd TaSS0 88w o

EErSsrErso sy

=EF FESFEFEEE

Doubdé Désc Cable. . . . . £8 500
DISCS 407 35/50 Pxtal 10 £15.00¢
DISCS BOT S5/00 Ptal 10 . . £24.00c
DISCS 40T DS/DD Pkt af 10 £18.00c
DISCS 80T DS/00 Pitat 10 . . £26.00c
FLOPPICLENE Drive Head Claaning

Kit. .. £14,50¢
Oise Library Case £2.50d
Disc File Case 30/40 . . £6.00¢
Désc Lockabde Case 30/40 £16.00¢
Disc Lockabda Case 60,70 £30,00b
EPROMS:

2764- 25008 E£7.00
712830008, . . ... ... .... . 1800
27128-260n5 EZ2100
SOFTWARE:

GEMINI BUSINESS Including Datahase Mail-List,
Besbcalc, Besbplot, Stock-Comtrol, Home ACcounts,

Above on Cassetie E17.26¢
Abive on Disc E20.25¢
CashBook on Disc . E52 D0
Final Accounts on Disc £52.00c
Cashbook, Final Accounts both - . £82.00c
GEMINI Leisure - Full Range

TABS BUSINESS SOFTWARE FOR TORGH

Sales Ladger (CP/N] £99.00¢
Purchase Ledger (CP/N) £99 D0c
Mailing List(CP/N) £99 00¢
ACORNSOFT - Full Range :

ACORN LANGUAGES including BCPL, LISP

FORTH with Manuals

BBCSOFT - Full Range

PROGRAM POWER - Full Range

ACORNSOFT (Electron) - Full Ramge .

BEEBUGSOFT - Full Range

CASSETTE RECORDERS:

SANYD DR 101 Data Recarder . E34.00b
Datex Slim Line E24 Dc
BBC Tape Recorder_ . £28 500
Cassette Lead £3.00d
HOBEIT Floppy Tape ; £135.000
HOBBIT Zero Memary Option £:25.00d
Computer Grade C-12 cassette . . . £0.50d
Computer Grade Casseite 10 ol £4.50¢
Phallips Mini-data cassetie £3.00d
BBC BOOKS (NO VAT) p&p £1.50/book
Advanced User Guide (p&p £2) £12.95
Advanced 6502 Assy Lang Prog £10.25
CP/M Handboak E10LTS

unless indicated as follows: (a) £7

(b) £2.50 (c) £1.50

SANYO DR10O1

Data Recorder. An advanced data recorder that consistently

achieves superior performance.

MONITORS:

MICROVITEC—a
range of British Made
DTI/ACORN approved
Std/Med/Hi-resolution
RGE colour monitors
that have a consistent,
reliable performance.
Also available in RGB/ #
PAL/SOUND versions.
The KAGA range
provides a similar

performance in 12" screen format. Our Japanese manufactured
Hi-Res green screen SANYO is an ideal solution for high
clarity 80 column text display. The KAGA green screen, with its
‘chemically etched’ anti-glare screen for the discerning user.

MAIL ORDERS TO: 17 Burnley Road, London NWI10 1ED

All monitors are supplied with suitable leads at no extra charge.

(Tel: 01-452 1500, 01-450 6597 Telex 9228(0)

SHOPS AT: NW London: 15 Burnley Road, London NW10 1ED

( Dollis Hill £ 2 mins walk, ample car par

West London: 305 Edgware Road, London W2, Tel: 01-723 0233
{Wear Edgware Road € )

(d) £1.00

o

Micros Intertacing Techmiguas E13.05

Ea’i':"ﬂ“&"ﬁ &:55502 : .g.g MANY MORg ACORN IEEE INTERFACE

BBC Computer Books : s A full implementation of the IEEE488 standard
Assembly Lang Prog for BEC Bimbasm . £8.95 K i ; )
Asssmbly Lang Programming on BBC Micro _prmrldlnlg computer control ﬂf compatible scientific &
toy Ferguson and Shaw £7.95 technical equipment, at a lower price than other systems.
gaa? F'"Eﬂ'! for ?;Bfn ‘;E‘ﬂé‘ Typical applications are in experimental work in academic
e o and industrial laboratories. Phone for details. £282.
Em:r;gramming_m BBEEG gi

r Programming on
(Games BBC Computer Play C6.95
Introducing BBC Micro £5.95 TELETEXT
Let Your BBC Teach You £6.45 I
gﬂmﬂg‘:‘;ﬁmm gg Converts your BBC into a fully fledged Teletext Terminal.
35 Educational Prograns £.05 I In addition to normal reception of Teletext pages, it is able to
BBC Sound & Graphics . . E795 ‘download’ software as well as saving standard pages on
Eﬁﬁ:ﬂﬁ‘ﬂﬂi?ﬁ“ ﬁﬁ | any of the four TV channels. £196.

Structured Programming _EE50
Assembly Language Shiva . ET95
E502 ALP . £1250
Using the 6502 Ass Lang. . £1450 I ULTMCALC
. - advanced features, such as: *Handling of labels as we
gggﬂ;’;@;ﬁfﬂwmm o With ad d feat h as: *Handling of label [
 BBC Basic (Meloume). ... ... ... £795 I as numbers, as values, allowing the search of a list by a
ALF on BEC Addison £795 meaningful name, instead of just a number. *Efficient memory
BBC Graphics and Sound . £6.95 usage allowing large r h .
Advancen Prog Bchileues 108 I o g wing large spreadsheets to be constructed
Programming the 280 £1210 ariable width columns.
Forth Acom E750 elps you to create and manipulate *Budgets *Cash-Flow
It hel t t d late *Budgets *Cash-Fl

Using Floppy Disk with the BEC Micro forecasts "Price Lists "Balance Sheets "Time Sheets *Order
%’;Eﬂfgmahm 2 o E%g% Entry *Small Databases *Scientific Calculations etc. £65.
LISP Acom. . . iy . .£150
Creative Graphics Acom ETS0
Graphs and Charts Acom ET50
The fr'urhﬂ]f Compuler Baok BB E4.50 M lC Rmxr[l
m"“’:f?;aﬁﬂ O S I Developed by the Mational Physical Laboratory, is a program-
Acarm £250 l ming system designed to simplify the production of a wide

wang priacing. . - E10; range of man-computer dialogues. Usin , an
ovanced 6502 et £10.95 f ter dialogues. Using MICROTEXT,

e expert in any field can construct their own complete courses
Start P ththe Electron. . .. ... . ET95 ; ; e & = &
mﬂmﬁﬁmﬁwpmmﬁwgﬂm I r_::f mmpi.l_ter—based mstmc:tlr::l_'ual material. Appllc;at_|ﬂn$ include
Bleciron L= o £795 I interviewing systems, teaching packages, training courses
The Eectron Book. . . . ET% and interactive demonstrations and simulation. £43.35p
Basic Sound and Graphics
6522 Book £3.25

RH LIGHTPEN:

The Acorn-approved superior design, with a programmable
‘push tip’ switch, status indicator LED and an interface box.
Supplied complete with manual, full software and basic
demo programs. Colour graphics programs will be available
separately,

INSTITUTIONS & EDUCATIONAL
ESTABLISHMENTS

Our bulk purchasing power enables us to provide very
competitive quotations, as well as being able to supply in
quantity, a very wide range of equipment, accessories and
spare parts from stock.

GRAFPAD

A low cost graphic-tablet offering the performance
and durability required for the business,
industrial and educational user, It is
small, accurate & reliable.

Working area: 240 x 192mm

+ Menu area. £125.

TEcHNOoMATIC LTD.

All prices exclude carriage & VAT, Please add carriage as indicated and
add 15% VAT to the total order value. For fast delivery telephone your
order quoting VIS A or Access card or official order number.
({Minimum telephone order £5).
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TECHNOMATIC

EPROM PROGRAMMER:
A fully self-contained s
Y w .

mains-powered eprom
programmer housed in . oms T
an attractive finished Lo, ' - e
case. Itis able to program ‘(\Iﬁ\\
2716, 2732/32A, 2764 & .
27128's in a single pass.
It is supplied with vastly
superior software when
compared to any currently
available similar pro-
grammer. In addition to
normal eprom programming, you are now able to load your
favourite basic programs onto eprom.
* Menu Driven Software provides user friendly options
for programming the eprom with:
a) Basic programs.
b) Ram resident programs.
c) Any other program.
Programmer can read, blank-check, program & verify at
any address/addresses on the Eprom.
* “Personality selection is simplified by a single rotary
switch,
* Programming voltage selector switch.
* Full Editor with ASCIl Disassembler, allowing direct
modification of memory data in HEX or ASCII.
* Continuous display of time left for completion of
programming.
* Continuous display of current addresses
as they are being programmed.
The programmer comes complete with cables,
software & operating manual.
£89 + £2.50 carriage. Software on disc £2 extra.

L b
a
|

EPROM ERASERS

UVAT Eraser with built-in timer and mains
indicator. Built-in safety interlock to avoid
accidental exposure to the harmful UV rays.
Itcan handle up to 5 eproms at a time with an
average erasing time of about 20 mins. £59 + £2 p&p.
UV1 as above but without the timer. £47 + £2 p&p.

BEEBUGSOFT

A professional range of Firmware/Software to suit both the
advanced programmer and the user. From the well known
‘EXMON' and ‘TOOLKIT to the WORDWISE SPELLCHECK.

MAITL ORDERS T0: 17 Burnley Road, London NWI0 1ED
(Tel: 01-452 1500, 01-450 6597 Telex 92 2800)
SHOPS AT: NW Landon: 15 Burnley Road, London NWI0 1ED
(Dollis Hill € 2 mins walk, ample car parking space )
Wiest London: 305 Edgware Road, London W2, Tel: 01-T23 0233
{Mear Edgware Road €
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01-4509764 01-450 6597 Telex 922800

SMARTMOUTH:

WITH AN INFINITE
VOCABULARY—A ready
built speech synthesiser
unit, allowing the creation
of any English word, with
both ease and simplicity,
while, at the same time
being very economical in
memory usage. You can
easily add speech to
most existing programs. Due to its remarkable infinite vocabulary, its
uses spread throughout the whole spectrum of computer applications—
these include industrial, commercial, educational, scientific,
recreational etc. No specialist installation—simply plugs into the user
port—and due to the simple software, no ROMS are needed.
SMARTMOUTH is supplied with demo and development programs on
cassette, and full software instructions. £37+ £2.50 carriage.

‘TIME-WARP’
REAL-TIME-CLOCK/CALENDAR

Alow cost unit that opens up the total range of Real-Time applications.
With its full battery backup, possibilities include an Electronic Diary,
continuous display of ‘on-screen’ time and date information
automatic document dating, precise timing
& control in scientific applications,
recreational use in games etc—its
uses are endless and are simply
limited by one’s imagination.
Simply plugs into the user port—
no specialist installation
required—No ROMS. Supplied
with extensive applications
software. Please phone for
details. £29.00 + £2.50
carriage.

TECHNOMATIC
IS AN OFFICIAL BBC DEALER

In addition to the items mentioned in our advertisements, we &
carry extensive stocks of: connectors, connector assemblies, Q‘b &
components including TTLs, CMOS, RAMs, EPROMs and & &
CPUs. Spares for the BBC computers are normally Ry {'Q_f?%
available from stock. Orders from government P& g
departments, public bodies, hospitals, schools, 3 5 270y

colleges, universities and recognised PLCs welcome.,

TeEcHNomaTic L1D.

All prices exclude carriage & VAT. Please add carriage as indicated and
add 15" ¥AT to the total order value. For fast delivery telephone your
order quoting VISA or Access card or official order number.
{Minimum telephone order £5).




WHAT'S ON BBG?

READ ALL ABOUTIT
FOR ONLY £248.

Even with such a versatile workhorse as your BBC Its printing speed s 50 characters a second in an 80
Micro, you've got problems. column dot - matrix format on standard width paper adjust-
For example, supposing you want a permanent record able up to 10) inches.

of important graphics? Or need to eliminate glitches from a
lengthy program? Fast.

Without a printer you're stuck.
. .-hm‘up to now, even {.I'"HH{ had a printer that (.‘UF.‘!’H{P;{{I' printing of one copy as well as the onginal.
it h‘"'p’il’lf.i"h".llr!"l’fg”f’ ”rﬁ'.'l-'i'.lf”‘j.;f}( ..."H'JH Lere .‘iIfH!"JEL' = HT.P'.IF! il Ilf.U"H'rl"“

: 3 s gL
tag runmng mnto three or four hundred J,rjlr,rm:.r.|".1.‘. : I'!r;-"fm ””'ﬁ .-1”.' 0. o o
g T LY B . bt \o, you didn 't misread. The Seikosha GP500A complete
4 ) i A i 3 with BB( ':}H‘f*{ﬁn'f' cable costs only £249.00.

And under its sleek casing, there’s a wealth of sophis-
ticated features. Like automatic panting (no data lost due
to overflow), intermixing of all modes on a single line and

It’s got full graphics capability, with a single command

enabling you to repeat a column of graphic data as many See the GP500A in action - phone for details and the
times as you like. address of vour nearest dealer.

SEIKOSHA __DRG

DRG Business Systems, Peripherals Division, 13/14 Lyna Crescent, Winterstoke Road, ) leston-super-Mare, Avon BS24 9DN.
Telephone: 0934 419914. Telex: 444761,



Business.. ;pzeawe

Combination Business e Kaadioaise BAVING -

e
i pack Price
Pack No. 1 B Pack __.-E--'"
Contains: Graphpks, Spreadsheet Analyss,
Payrall, Cash Book. Final Accounts
0113 BB 12K Cassatis 198,58 158.95 40
F 00113 BBC 32K 40 Track Dulk 207.75 15985 47.80
E.0113 BBC 32K B0 Track Disk 21278 158.85 57,80

Combination Business Pack No. 2
Contams: Database, Sieck Coniral, Word
Processos, Mailst, [mvoices & Slalemenis

C.0014 BBC 32K Cassette 4975 18.95 19.80
L0014 BBC 325 40 Track Disk 11878 79.95 3.8
E0114 BEC 32K 80 Track Dusk 134,78 79.95 44 60

Combination Business Pack Nﬂ..:!

Comawns Databass, Sock Contral, Spreadehes
Aralysis, Invoices & Stasamanis, Malst

C.1615 ELECTRON 99,75 18.95 18,80
Combination Home Pack No. 1

Cantaing: Database Home Accousis, Madist
Spreadabaot Analyss. Graph Flot

G 0115 BEC 32K Cassette A 88,75 79.98 1% B

001168 BBC 32K 40 Track Dk 11878 7995 33 A0

! E.0L16 BRC 37K B0 Track Dusk 12478 7995 44 B

Gemini Combination Packs. . designed C.1616 ELECTRON @15 195 1420
to offer maximum value and convenience to the Combination Home Pack No. 2

serious business or home user by combining Contains Database, Home Accousts
G ap 5 15
several programs in one pack. €417 SPECTRUM 48K Sian .80 58.95 1885

Gemini Serious & Leisure Software... twelve
serious titles for fourteen popular home micros, including
PAYROLL, the ideal program for all wage calculations
for up to 40 employees, with all PAYE and SSP tables
held in memory... WORD PROCESSOR, with features

 including block delete, block insert, search and replace,
edit text, display text, etc... HOME ACCOUNTS, for cost
effective household management, plus ten really excellent
games for all the family to enjoy. All on cassette or disk at
prices ranging from £7.95 to £59.95 and available from
larger branches of WH Smith, Boots and most good
software dealers, or write to:

e i

: El;attrun Progr ?:““_'
Available .

L

18a Littleham Road Exmouth Devon EX8 2QG England
Telephone (0395) 265165/ 265832 Telex42956 AttnGemini
Micro Computer Software




The BBC Sideways RAM:
The most exciting add-on for the BBC micro, which many have been waiting for
Acorn to produce!

What is the Sideways RAM?

The sideways AAM is a 16K (upgradable o 128K) memory board which fits into
the rightmost ROM socket on your BBC micro. The sideways RAM is an
essential piece of hardware for any BBC computer. Strategically integrated into
the BBC system, the system CAN:

Answer definitively to shortage of Sideways ROM socksts:
The Sideways AAM is capable of running sideways system software such as
languages, wordprocessor, electronic spreadsheet, efc.

Incraase free memory for languages, add more entries to disk:

The sideways RAM can also be used to increase available memory by moving
disk workspace into sideways RAM. PAGE is then set to the lowest possible
value i.e. &0EDD thus rendering tape based sofiware fully compatible with
Acorn's disks. Furthermore, the disk directory is given extra space so that the
maximum number of entries is increased from 31 to 154. Clearly, there is no way
that other disk filing systems can offer such performance.

Increase text space for wordprocessor;

The Sideways RAM can also be used lo increase effectively WORDWISE's text
capacity from 24K to 32K or to & full 64K with the Silicon Disk. With the
Sideways RAM system, you can create a whole chapter of 2 book in a single file!
Machine code programmers using the Sideways RAM facilities are exception-
ally favoured: the system can create assembly modules of up 1o 84K in size, up
to 24K of space for labels and variables. A typical 8K machine code can be
assembled in 2 minutes by BASIC, even directly 1o Sideways RAM,

Add a silicon disk to your computer:

If you have 128K of sideways AAM, part of it {112K) can be turned into a silicon
disk. If you have a single drive, the system will address your floppy disk as drive 0
and the silicon disk as drive 1 (or 4 if you have 2 or more) but with a difference!
The silicon drive has the capacity to load a 24K program faster than you can
remove your finger from the ‘RETURN' key with no clicking noise, no on/off LED,
no wear. It can make you a backup floppy in 15 seconds from the original,
proofread your wordprocessor texts nearly as fast as your own speed or re-
create a relocatable, documented source code from an BK AOM in minutes. The
sheer speed of sideways RAM is absolutely ideal for programs ke BEEBUG'S
MASTERFILE (dalabase applications), SPELLING CHECKER, VIEW {word-
processing), Computer Concepts GRAPHIC EXTEMNSION (LOGO, Sprites
etc.], BASIC, PASCAL, BCPL etc. Many other applications including games like
ADVENTURE or CHESS will benefit from the ability of the Sideways RAM to
make colourful 3D-graphic look like a movie picture ar retireve any record in
miliseconds. With the Solidisk fitted, the BBC outperforms most 16 bit
machines,

Free software with avery sideways RAM system

The Sideways FAM comes already with lots of free software (on a 40 track single
sided diskette). Sideways system software is free fo all STL users, now and for
future additions. All programs are given in basic source code and you are
encouraged to personalise. Benevolent confributors will be rewarded with free
hardware gifts. For example; 'STLOEOD and 'STL154" to set PAGE =&0E00 and
aliow 154 possible filenames, 'STLDISC' to create and maintain tha SILICON
DISK with extra commands like *FORMAT, *“VERIFY and *DCOPY, ‘WORD32'
and "‘WORD&4' 1o increase text size for WORDWISE to 32K or 64K characters,
STLASM to produce very large (up to 100K) assembly programs and a few other
damonstration programs. Soon o be released: STLBASIC to run basic prog-
rams right in the Silicon Disk.

Increase the computer power by increasing sideways RAM:
The power of the BBC relies on its intelligent use of software where several
sideways ROMs execute different tasks such as filing, calculating, drawing,
processing, playing music, talking, compiling, debugging etc. The bigger the
sideways HAM, the bigger the task the computer can handle,

Beautifully designed, easily installed, no soldering required:

The sideways RAM was first introduced and the first issue sold out at the
ACORN USER SHOW {Sept. 83, London). The new issue has been exhibited at
the PFCW SHOW (Oct/Nov. B3, London), was on general distribution release at
the BEC USER SHOW (Dec. 83, Westminster, London), reviewed by all major
BBC micro magazines and user clubs and since then every week, hundreds of
BEC users discover the convenience of the Sideways RAM system.

You can install it in 2 minutes and do not need to soldar.

You can buy the 128K Solidisk now or a 16 or 32K Sideways RAM and upgrade it
later if you neads grow

Further upgrading is very simple: from 16K to 32K is by straight exchange (cost
£15 + plp), from 32K to 128K is by plugging in the SOLIDISK extension (see
figure 3) onto the 32K sideways RAM. It costs just £85 plus p&p.

You can also take advantage of the cheap hardware add-ons such as EPROM
PROGRAMMER (£15) and EPROM ERASER (19.95) designed specially to
compliment the sideways system.

The BBC-Sideways RAM System

11111

Soon Available: Sclidisk's Floppy Disc Systems:
STL also produce DISK PACKS which comprise all the necessary IC's, DFS
ROM, manual, connecting cables, demonstration diskette in different storage
capacities ranging from the basic 100K disc system to 1.8MB dual drive system.
Both single density and double density are supported, fully compatible with
ACORNMN disk system and the sideways RAM system. The choice of single or
dual density is yours and thare is virtually no difference in price.

SINGLE DENSITY DISK SYSTEM: based on the Intel B271, the single density
disk interface consists of a set of IC's to be added directly to the BEC board and
is comparable to Acorn's disk interface upgrade. You ehoose 1 or 2 drives (up o
4 drives are supported), they are all half height units and usually come from
TANDON, SHUTGUART, TEAC or CANMNOMN with capacity ranging from 100K
1o 400K per drive (switchable). The single density disc system uses normal
FM/IBM compatible recording technigue, soft sectored 5] “diskettes commanly
available. Discs formatted with this system has 10 sectors of 256 bytes per track
(2.5K bytes), a 40 track drive will offer 100K of storage using this system, a B0
track drive will offer 200K bytes and a double sided 80 track drive 400K, only 2 of
the later can be used on the BEC. The real advantage of the single density disc
aystem is neatness: the disc chip set goes neatly on the BBC board.

DUAL DENSITY DISK SYSTEM: based on the NEC TG54, the dual density disk
systemn offers both single density and double density using MFM recording
technigue. The disc interface comprises a set of IC's and a small module
plugging into socket 78. The advantage of the dual density disc system is the
nearly twofold increased storage capacity with the same disc drive.

For price information, please refer to ordering coupon balow.

Detachable Keyboard Case and Integral Computer/Disk Case:

To compliment the Single and Dual Density Disk systems, we have commis-
sioned a large plastic moulding firm to produce a beautiful injection moulded
housing for the keyboard alone and a sturdy replacement case top for the BBC
computer capable of accommodating 2 disk drives and supporting a colour
manitor, '

Epson Printers and Sanyo Colour Menitors, Magnetic Media:
We stock the whole range of EPSON PRINTERS, SANYD COLOUR
MONITORS, VERBATIM, etc. floppy discs at very competitive prices.

THE BBC SIDEWAYS RAM SYSTEM
SOLIDISK TECHNOLOGY LIMITED

HEAD OFFICE: 17 SWEYNE AVEMLIE
SOUTHEMD ON SEA, S528J0
TEL: (0702) 354 674/5

Itam

BEC 16K Sideways RAM (SWR16) £39.65

BBEC 32K Sideways AAM [SWR32) £54.95

BEC 128K Sideways RAM [Solidizk) £130.85

2T64/2T7128 EPROM Pragrarmmer for STL Users £15.00

2764 Blank EPROMSs, pack of 5 £30.00

27128 Blank EPROMs, pack ol 5 £60.00

UVIPAC, 15 minute EPROM Eraser £19.08

Please add £1 post and packing

Single Density Disk System incl. Drive, Interisce,

DFS ROM, Leads and Manuai:

100K Disk Pack £215,00

200K (Single Drive) Disk Pack £269.00

2 x 200K DS Single Drive Disk Pack £318.00

2w 200K {Dual Drive) Disk Pack ' £480.00

2 x 400K [Dual Drive) Disk Pack E58Q,00

Dual Density Opfion: Please hick D

Detachabie Keyboard Case and 24" Cable £19.89 *Please delerecomplere
CPU Case £10.00 as applicable
EEI'I:.I'{:I 14" Colour Monilons *1 enclose a cheque
Mol £19% 00 PO payable 1o
Medium [Ideal for BBIC) £289.00 SULIDISK
Very High Res. for Cad Works £309.00 TECHNOLOGY
Please agdd £5 carriage costs LTD

EPSON PRINTERS FROM £159.00, RING FOR DETAILS for: £

Flease charge my Access, Barchay account

5 o |
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Home & Business Computers

C i ORI O NORTH’S LEADING COMPUTER SUPPLIERS

£299.00
£399.00
£199.00

BBC A with 32k and VIA

(runs all ‘B’ software)

BBC Cassette Player

HARDWARE

inc free
Cassette

lead.
£345.00

DEAL 1

BBC Model B

LVL Double Density Disc

Interface (100K = 180K)

100K 40 track Disc Drive ~ £639.95
Cables, Format Disc, Manual (p&p £5.00)

PRINTERS

Seikosha GP 100A

Epson RX8B80F/T
91" x 11" Fanfold paper

£198 inc cable
ShinwaCPBO ..........covvnee.. £275inc cable

£309 inc cable

DEAL 2

BBC Model B

LVL D/D Disc Interface

100K 40 track Disc Drive
Shinwa CP80 Printer

Word Processing Package
Cables, Format Disc, Manaual

£884.95
(p&p £10.00)

g

-~
é i e 5

200K 40 track D/S

200K 40 track Dual S/S
400K 40/80 track D/S

Acorn Disc Interface
LVL Double Density D/1
(100k = 180K)

b'q @ DISC DRIVES
A 100K 40 track S/S

(inc cables, manual and formatter)
£79.00 (fitted)

£90.00 (fitted)

£179.95
£229.95

£338.00

KNOW YOUR BBC

WHS or Beta video cassettes by Master Class providing
an excellent way of learning about your BBC computer.
Tape 1 - Starting to Learn Basic
Tape 2 - Further Basic £19.95
Tape 3 - Introduction to the Electron each
Tape 4 - BBC and the Primary Teacher
Hire available — returnable deposit £15 — £3 per week. 50p p&p.

{Tapas for Spectrurm avallable)

£299.95

40 track SS/SD
40 track DS/DD ....cccovievnnrssns

80 track DS/DD ...........

DISCS (per 10 pack)

A0k SSIDD ......00000ienides i

80 track SS/SD

ACCESSORIES
Concept Keyboard A4
Concept Keyboard A3
Concept Keyboard Interface
Edinburgh Turtle (BBC)
Economatics BBC Buggy
Microrobotics “Beasty”
Standard Servo for "Beasty”
Grafpad Graphics Tablet (Disc or Tape)
Hobbit Floppy Tape System
Quickshot Joystick

£143.00
£155.25

Full range of software by:
Acornsoft, Doctor Soft, BBC Soft, Superior
Software Program Power, Bug Byte + many morel

EDUCATION
AND
BUSINESS
USERS

Wide range of Business
and Educational Software.
® Educational and bulk

order discounts.
Warranty and post

warranty maintenance.

® On site maintenance if
required.

® Collection and delivery of
repairs if required.

Contact Frank Ratcliffe
on 061-633 1608

All prices
include
VAT

Mail order
to Oldham
address

Carriage

£5.00 per

machine
UK mainland

Send for
FREE
brochure

m Access
LT ]

o

Barclaycard

54 Yorkshire Street
Oldham
Tel: 061-633 1608
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Tel: (Rochdale) 344654
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PROGRAMPOWERM
@ ANOTHER FANTASTIC NEW B.B.C.MICRO
2 PROGRAM FROM BRITAIN’S

LEADING SOFTWARE
&) HOUSE!

ONLY

%795
Send the busy bee CEw D

scurrying around the sprawling i
corridors to collect the precious pollen. O
Spin the turnstiles to escape the scavenging BRI 3
spiders in hot pursuit and use your skill and dexterity E . e
to coax them into the raging fireballs. | — ] .|
- Fast action, colourful graphics and top quality sound
combine to make another winner from MICRO POWER.

v 5

he following top titles are svailable for Bath the .
BBC Micro and Eleciron:- Killer Gorilla £7.96/ WHITTEN ANY
Moonraider £7.98/Bandits af 3 o'Clock £6.95/ PROGRAMS?

Croaker £7.95/Falix in the Factory E7 86/ WE PAY 20
Falix and tha Fruit Monaters £7 95/ Chess £7 .96/ ROYALTIES
Escapa from Moonbass Alpha £7.95/Draw £9.95/
Swoop £7.95/Intergalactic Trader £8.95/

Positron £6 95/ Cybertron Mission £7.95 :
5 WE STOCK THE
All prices inclusive of V.AT Comgqry, | Por BBC MICRO,ELECTRON,
18 b
Mail Drder: Please add 55p per arder P. & P oL L it "! !c" MTX m.
AN

WE GUARANTEE THAT ALL OUR ADVERTISED PROGHAMS] | COMMODORE 64, ORIC-1
HAVE BEEN COMPLETED AND ARE READILY AVAILABLE SPECTRUM.
Showroom: Mail Order:

Morthwood House 8/8a Regant Streat

MNorth Streat LEEDS LS7 4PE

LEEDS L57 2AA Tel: (0532) 683186

Tel: (0532) 458800 Or: 696343
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Small business can now

stop going by the book.

[t has been dt:'wluped by Acornsoft, the or credit note is printed
software division of Acorn f,umpulr-ra who are automatically in seconds.
| the manufacturers of the BBC Micro. Allowing for variable terms of trading, the
. For 'U'I'II}’ £24{J5, each disc can store volumes system calculates and pr]n[b discounts. And it
of vital bookwork which can be llpdﬂlf‘f{] and ghguld hplp to 1m];}m1,;p vour cash tlow dramatic a]_h.
amended 1n a fraction of the conventional time.,
And there is a disc to cover most aspects of
paperwork and book-keeping.

For under £1,000 a small business can now The Invoicing package.
equipitself withaBBC Microcomputer,adisc drive, This program stores details of products, VAT
a word processor and printer. numbers and, of course, the names and addresses
(All tax deductible by the way.) of your customers. As orders
Once you've parted ‘with that money, you'll come in, you simply record |
find that business has never been brisker. them. Then, when it’s time ‘
Because now, theres a new series of floppy to invoice. you just press a W H |
disc software spec :alh for the smaller business. few keys and each invoice ,\% HH
, H
|

The Order Processing package.
With this program.
you can confirm your
customers’ orders, prepare
and print despatch notes
and make fast analyses of
individual orders or

of all the orders

stored on disc.

The Accounts Receivable package.
Now, it couldn’t be easier to keep
" your customer accounts under control.

: In an instant, you can analyse

debtors, produce S
statements, keep FA———— i *\E:
a check onany H

credit limit and
calculate VAT out-
put automatically.
Using this pac kd{_t‘
' in conjunction with the invoicing package,

, against payments uulsumding.

The Accounts Payable
package.

; l‘his package will keep
A you fully up-to-date
A on how much you
owe and who to. In
addition. it calculates

l

you can also keep tabs on payments received |

to

dr

for
stc
ea
st




1}

€8

ly.

]

input VAT and, used with the Accounts Receivable
package, produces instant VAT returns.

It also highlights settlement discounts,
produces remittance advices and provides an
immediate analysis of all creditors.

The Stock Control package.

Touch a few keys and you have instant access
to stock status and auto-
matic analysis by quantity
and value.

(C.onse que nth itse asy .:.:
for you to maintain correct

. -S510CAR-
510{*kin§: levels, having an g i !”TRUL
early warning of out-of-

stock situations or the likelihood of over-stocking.

The I“ur{*hw-:intr pm-kaw-

All your suppliers’ names and addresses go
onto the disc. Then they can be retrieved instantly
for preparing and prlnlln;_r
orders.

All order data can be
recalled in seconds, allow-
ing you to check on orders,
and suppliers’ invoices and
to record all deliveries.

The Mailing package.

Instead of the shotgun method of sending
mailshots, this package e ndhlt-u. vou to refine e d('h
mailing down to the customers u}m are most likely
to nmp{md AL =L

It gives you a rapidly E,
acce mhlt* nm:llmr file of @‘Eﬂ
your customers, according L1 32mc
toany criterion you choose.

Size of company, for inst-
ance, or type of business.

: !

Y S b Sy

Average value of the business they dowith you, or
whether they are good or bad payers.

Then, when you are doing a mailing, you
simply choose the group or groups of customers
you want.

At £24.95 each, these packages
could be priceless.

Fach package comes with clear instructions
on how to get the program running so that you
can devote much more of your time to more
profitable activities.

[fyou're a credit card holder,you can order any
or all of the packages by ringing: 01-200 0200
anytime. Or 0933 7‘) 300) during office hours.

(By ringing the same number, you can get the

dddrt“--, of your nearest stockist, or full
details of the BBC Microcomputer
system if you don't already have one.)
Alternatively, you can order
the packages by sending the order
form below to: Acornsoft.
c¢/o Vector Marketing, Denington
E:’elalt‘ﬁ’nllinghnmu;_rh..’\nrlhunls
NN8 2RL. Please allow 28 days
for delivery.

< Credit card holders,
p]’l{}ﬂ{‘ 01-200 0200, anytime.

Or 0933 79300, during office
hours.

To: Acornsoft, c¢/o Vector Marketing, Denington Estate,
Wellingborough, Northants NN8 2RL.
Please send me the following business software

packages at £24.95 each. N
PROGRAM QUANTITY | TOTAL ljli only.)
Invoicing SNB 08
| ﬂnidr[‘ruu-ilnf“ SNB ] 2
Aecounts Hl(l.l'l--ll.ll.l! P SNB IH
| Accounts l.ux|:r|1 SNB 13
"iuu k C un!m] \ [ R _:ml_
Purchasing SRR ___"1____ SNB 14
"l-!alll.n[_r "\H[W

TOTAL
[ enclose PO/e ht-qm p.ﬂdb]f' to Acornsoft Lid. Or ¢ h.irgf my

credit card.

Card Number
'||_:|'r||-\.."|]'1r|1r AT .J."lulqhh”h lete)

Please send me details of the BBC Microcomputer System [

Address

Postcode

"‘ugnalun*

Registered "m.l?"l"{:ai VAT No. 215 8123 85

ACORNSSFT

|
|
|
|
|
I Name
|
|
|
|
|
|

BU3

|
|
|
|
|
|
|
|
|
|
i
o
|
|
|
|




with your requirements, make
'INVASION and post to us. Please allow 7
 to 14 days for delivery.

(Title)
CJ(TAPE)
[]IDISK)
{ Title)
O (TAPE)
(] (DISK)
(Title)
[ (TAPE)
O (SK)
{Title)
[ (TAPE)
[ (DISK)

Post to:

(Qnty) £
40 TRACK
[J 80 TRACK (Flease tick)
(Cnty.) £
(40 TRACK
[ 80 TRACK (Please tick)
{Qnty.) E
[J40 TRACK
[ 80 TRACK (Please tick)
(Qnty.) £
[]40 TRACK

[0 80 TRACK (Please tick)
Total £

SOFTWARE INVASION 50 ELBOROUGH STREET SOUTHFIELDS LONDON SW18 5ON

| enclose my cheque/P.O. for £

NAME...
ADDRESS

TEL: (Day). TEL: (Eve)
[] | am a Distributor/Multiple/Retailer/Dealer.

Piease contact me.

(Please delete whichever not applicable)



er,

THE INTERNATIONAL VIDEO GAME OF THE YEAR COMPETITION

HAKE. ?n%.RSELF A
\ MILLIONAIRE
T

Create a brilliant, new video game i and 1,,n::-u could be on your way to ™=
becoming a millionaire. This fantastic “competition, organised by |.R.P. (The
International Register of Independent Computer Programmers Ltd) and the famous
Mark McCormack International Management Group, offers programmers and
inventors the opportunity of a life time. There are huge, immediate cash prizes and the
on-going revenue of 10% of the sales of all games to distributors throughout the
world, plus the chance to appear on an international TV show. Your skill and
imagination could bring you fame and fortune!

FIVE $15,000

$1 w m FIRST PRIZEI RUNNER-UP PRIZES!

Dewise a totally oniginal new video game in one of these categories: SPORTS,
SIMULATORS, ARCADE, STRATEGY, ADVENTUREIFANTASY or a specal section which
covers programmes that are not necessarily games but have outstanding Educational or
Entertainment merit. We'll also be announcing a number of ‘MERIT awards which will be

entitled to carry the message ‘An Y OU,RE A TV ST AR

International Video Game of the Year MERIT
: , y Rt
AWARD' on therr retall packaging. It's a | Frofr e
TOO s and their inventors
internationally distributed,

great challenge. And the rewards, both

financially and in terms of prestige, are Sl ekl Bn Ay
spectacular TV special. That's

going to make your name!

tremendous. This is the most exciting
competition ever for creative computer and
video enthusiasts

HERALDS THE “NEW AGE" IN VIDEO/COMPUTER GAMES

$175,000 TOBEWON

r——
]
e
el |
;
I
i

inteinational

=y Video

Game

Vear

r HOWTOENTER |

Just send in your game, or games,
programmed on cassette for any
popular home computer. Use the
coupon, today, and we'll send I
you all the facts you need.

CLOSING DATE FORENTRIES 5
31st MAY 1984

To: IRP Limited, Pinewood
Film Studios, Iver, Bucks,
England.

L R IS, AR

Address .....
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Electronequip

O

Hampshire

SPECIAL OFFERS

PHONEFORDETAILS

Elactronequip is an authorised Acorn service centre and has
been an Acorn dealer since the introduction of the Atom.

Our demonstration facilities include 20 station Econet and
Torchnet systems.

Ref. BBC Micros Ex VAT Inc VAT
ANBO1 BBC Model B Micro Computer 348.26 395.00
ANBOZ BBC Model B with Econet Interface 389.14 446.00
ANBO3 BBC Model B with Disc Interface 409.14 469.00
ANBD4 BBC Model B with Disc & Econet Interface 516.00

Authorised BBC Dealer &
Service Centre

14" TV/Monitor £217.00 + VAT

Ref. Monitors Ex VAT

MNB1401  BMC 1401 Colour Monitor 225.00

MNCE370A Cable CE 370A Colour RGB Monitor 199.00
MNEKVIS2  Kaga 12" RGB Manitor Vision |l (Medium) 285.00
MNKVIS3  Kaga 12" RGE Monitor Vision 111 {Hi) 399.00 =
MNM1431  Microvitec 1431 14" Colour Monitor (BBC) 215.00 "
MNM1441  Microvitec 1441 High Res 14" BBC Monitor 440.00 _1*
MNM1451  Microvitec 1451 Medium Res 14" BBC Monitor  325.00 =
MNN1534  Nordmende 14" TV/Monitor 217.00 3
MNN3534  Nordmende 14" TV/Monitor with remote control  234.00

MNN4430  Nordmende 20" Prestige TV/Monitor remote 417.00 Lt

MNN4432  Nordmende 22" Prestige TV/Monitor remote 458.00

MNN4437  Nordmende 27 Prestige TV/Monitor remote 512.00

450.01

3" Micro Disc £129.95
(inc. VAT)

Disc Interface & Drive
£198.95 (inc. VAT)

Micro Disc Drive for the BBC Micro

The Micro disc drive offers a method of low cost quick accessto
programs. The drive is essentially a small version of a 53" disc
drive and offers similar features to the larger drive.

The data is stored on a 3" disc, this is enclosed in a protective
hard plastic cassette which features a write protect switch.

The micro drive requires the standard Acorn disc interface, but a
new disc filing system rom. Acorn DFS may be exchanged for the
micro DFS for £12.00. The new micro disc filing system allows 60
files per disc surface and it can read and write to Acorn DFS discs.
Thus if a 53 inch and a micro floppy were connected on the same
cable files could be transfered between them.

Capacity: B0.64 K bytes Transfer Rate: 125kbit/s

SIDEWISE FITTED

SIDEWISE

“SIDEWAYS" rom board for BBC Micro.
No soldering required £38.00 + VAT

EPSON -

RX-80 c263.12. vaT
FX-80 c365.09 + VAT

Printer price includes cable for BBC and screen
dump rom is available for £7.50

TRADE ENQUIRIES WELCOME
Access & Barclaycard Accepted
Large Stocks - 24 Hour Despatch

Carriage 50p to £3.50

ACORN
COMPUTER
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Electronequ

36-38 West Street, Fareham, Hants (0329) 230670

TORCH #.

COMPUTERS “u«*

Perfectly Made in Britain
Ref. Torch Computers Ex VAT Inc VAT
TDZ8DP  Torch ZBO Disc Pack (Dual 800K + Z80) 730.00 8395

TC301 Torch Work Station (No monitor) (301) 124400 143080
TC303 Torch Work Station with TOSCA (No monitor) 144900 1666.35
TC401 Torch Computer twin 400K (new style) 2250.00 258750
TC403 Torch Computer twin 400K & TOSCA (grey) 2455.00 202325
TC68000 Torch Computer twin 400K Floppy & 68000 355000 408250
TCBB020 Torch Computer 20Mb Hard Disc & 68000 5800.00 678500
TCF500  Torch Computer twin floppies (CF500) 2950.00 339250
TCFS500  Torch Computer twin 400K & TOSCA (CH500) 315000 362250
TCH520  Torch Computer 20Mb Winchester CH520 5650.00 6437.50
TCHS520 Torch Computer 20Mb Hard Disc & TOSCA 2850.00 672150°
TMC240 Torch Colour Monitor (MC240) 575.00 G661.25

Kings Lynn Branch
Tel: 0553 3782

&
1p




Elect ro_nequ?p

Hampshire

Authorised BBC Dealer & Service Centre

DISC DRIVE +-INTERFACE
£173.00 + VAT

DISC DRIVE £113.00 (+VAT)

1 MCD 1 MICRODRIVE from ELECTRONEQUIP

? We are pleased to announce that the MCD 1 Micro drive is now a reality, and
available Ex-stock from Electronequip.
The Drive is single sided and stores 80K Bytes formatted (100K
unformatted). It comes complete in a case, with cables and formatting disc. It
incorporates all the Acorn DFS calls and with the ability to address 5.25" and 3"
drives (*MICRO and *MINI).
An operating manual will be available, giving a breakdown of all the
commands and their use.
| The cost of the drive is £129.95 including VAT and the interface can either

A be bought as a package for £198.95 (for both drive and Interface). Alternatively

160 we will exchange your Acorn DFS for a Micro-DOS EPROM for £13.80 or sell

.35 you the Micro-DOS EPROM for £25.00. Diskettes are £4.30 +VAT each.

b

;_22 . Reference Description Exc VAT Inc VAT

50 DDEMDO1S Elect 80K Single Micro Disc Drive 113.00 129.95

.00 DS3M455 3" MCD 45T Single-sided Disc 4.30 4.95

50 UGMDISC Micro Disc Upgrade (I/F and Single Drive) 173.00 198.95

50 UGMIDOS Micro DOS/Acorn DFS exchange ROM 12.00 13.80

gg SPMDISCR Micro Dos ROM (DFS for Micro Disc) 21.74 25.00

25 See our price list for full details.

"N Elect
) Az =

K CORN ectronequip AR

[ 5 &l

36-38 West Street, Fareham, Hants (0329) 230670
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DISC DOCTOR

Following on from WORDWISE this utility ROM is the ideal way
to get the most out of your computer system. This ROM adds
20 new commands to the Machine Operating Systermn. Most
of these are concerned with DISC operation although some
of the commands are totally general purpose. Disc Doctor
allows up to &0 files per side of a disc and includes its own
disc formatting and verifying commands. Three search
commands will find any string in memory or on dise, of will
list all the line numbers in a BASIC program that contain the
string. Many other features include disassemblers, disc/
memory editors, funclion key listing etc. Works with all
versions of the Acorn DFS, and other Acorn compatible DFS's.
£28 plus €1 p&p plus VAT

Because the above programs are in ROM they are always
available, and usually take no user memory when
operating. All the commands can be used from within BASIC
programs and the ROMs includes a help menu listing the
syntax of all commands.

(C? Compuier Concepis 1982

Bavw sntire teml
Losd ree el

Save marked text
Losd fexil 10 Cursor

Srarch snd RBeplesce
Primt te=t
Proview texi

Spool temt

Edit mMoce

Floass wnitor choloo_

WORDWISE

This ROM based word processor is simple to fit and simple to
operate. Its greatest strength lies in its ease of use, yet it is a

fully fledged text processing system, with all the features you
would expect fo find in many more expensive programs.

Once entered the user has total control over the text. Any

section may be marked, this may be a word, sentence or

{ any larger piece of text. The marked section may then be

| instantly deleted, moved or copied to any other point in the
document. The more complex operations are menu driven

| so that the user is always prompted when necessary. When

printing a document the user may specity the line length

line spacing, page length etc. WORDWISE even

handles automatic page numbering, centering of text,

justification and many more powerful features.

This word processor has become the best selling program
for the BBC machine. In the year since its launch it has
outsold all other availoble ROM, cassefte or disc based word
processors and continues to outsell them. €39 plus €1 p&p
plus VAT,

MICRO USER March 1984

Computer Concepls specialise in w:ulmg gquality software for thie BBC maching. We hove been mvoled with the BEC Micro since s incepltion and write for n
machine. We are nof dealers, nor are we involved in selling anything othar than soffware

o athver |
All the above products and further details are available either directly from us or from all good BBC dealers.

TWARE FOR THE BBC MICRO

Printmaster

Joining our already extensive range comes PRINTMASTER a
sophisticated printer handling utility ROM. PRINTMASTER will
be released in several versions catering for each of the most
popular printers on the market. This first PRINTMASTER ROM
supports a range of EPSON printers: MXB0, RX80, FX80 etc .
All commands in the ROM must be preceded by an asterisk |
and can be used like all normal operating system

commands from within BASIC programs etc. It is also

possible to use them from WORDWISE and other language |
ROM:S. ,

PRINTMASTER supports three types of screen dumps. The maost
flexible (%« GDUMP) allows any graphics on the screen to be
dumped onto the printer. This will operate in any mode, the
colours being displayed as shades. Any part of the screen
may be printed at any position on the paper in any one of
four orientations. It is also possible to magnify the screen
dump by any factor x2, x3, x4 etc.

A special feature allows true Mode 7 screen dumps with
TELETEXT text and graphics, colours (as shades), double
height etc.

* IDUMP allows any text mode to be dumped and » FDUMP
will automatically print the contents of a file on disc to the
printer WHILE the BBC machine is doing other things, running
other programs etc.

*WINDOW allows the user to interactively define a graphics
window, this controls the part of the screen prinfed in

* GDUMP. A very much easier method of defining graphics
windows than the normal VDU statement.

The above list is only a fraction of the commands in the |
PRINTMASTER ROM. Others include % CENTRE, » UNDERLINE,

* [TALIC, «+ MARGIN etc. etc. which provide total control over |
the printer in the easiest possible manner. Order as
PRINTMASTER (Epson), £28 plus £1 p&p plus VAL
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AN EXCITING NEW BBC MICRO
i PROGRAM FROM BRITAIN'S
7 w‘*:\ LEADING SOFTWARE _
- p

tEt r:;\ih-‘ﬁ"\‘ HOUSE

- .-

From the depths of space come

Earth’s deadliest adversaries. : .
Shoot down the convoys of venge-:
ful Vogons as they hurtle through
space, bouncing off the debris, to

@ to ram your shuttlecraft. Keep an
eye out for the Chargers, Crushe
the cursed Crawler.

Another challenging

machine code game . . .

ONLY

WE STOCK THE
BEC MICRO,ELECTRON,
MEMOTECH MTX 500,
”‘\J‘f“* COMMODORE 84, ORIC-1

COMPL . AND SPECTRUM.
Showroom:
Northwood House 8/8a Regent Street E

1 -
\
North Street LEEDS LS7 4PE : f"}} <
LEEDS L57 2AA Tal: (0532) 683186 VISA | ) _‘# J
Tel: (0532) 458800 Or: 696343 | | —g ey




MICROAGE-L.ONDON’S PREMIER

More an experience than a computer shop.

e A library of books that give
specific or general
information.

The Acorn Expert

If you are thinking of buying a BBC
Micro or the amazing new Electron,
then come to Microage and benefit
from our experience. We have
been a dealer practically since
Acorn started. In fact we have been
selected by Acorn to be the official
London Distributor. This means we
get the latest products in quantity
first.

The Amazing
Acorn Electron
— In Stock Now'!

We have stocks of Acorns new
Electron and all Acornsoft
software. Come and buy one
now. £199.

f S e |

BBC micro with Disk Interface,

800K disk drive, word processing

ROM, Epson or Juki printer,
Zenith Monitor, dust covers
Basic Programming book, leads,
paper and cables. Free carriage.
Normal price £1,843. Save £244.
Our price £1,599.

¢ A complete range of games,

application and b

A Selection from
Acornsoft

Snooker, Starship
Command, Missile Base,
Draughts and Reversi,
Acardians all

Personal Money
Management, Arcade
Action

View

BCPL

A Selection from

Computer Concepts

Wordwise, Beebcalc
Disk Doctor

Termi price on
application

Chess, Android Attack,
Swarm all

Some of our books

Easy Programming for BBC

Basic Programming on
the BBC micro
Assembly Language
Programming for BBC
Discovering BBC
Machine Code

Creative Graphics,
Graphs and Charts, LISP
and FORTH all at

30 hour BASIC

BBC Micro Expert Guide

software.

ess

£9.95

£11.90
£59.95
£99.95

£39.95
£33.00

£8.95

£5.95
£5.95
£8.95
£6.95
£1.50

£5.95
£5.95

e Friendly assistant to offer

request it.

| .
AP-1004

BBC Machines

Model A, 32K RAM and
6522

Model B

Model B + Disk interface
BBC dust cover

Disk Drives

BBC compatible single
disk drive (100K)

BBC compatible dual
disk drive (200K)

BBC compatible single
slimline (400K)
Verbatim single sided
diskettes 10 for
Verbatim double sided
diskettes 10 for

Monitors

14" RGB Microvitec
Colour Monitor inc. lead.
(As used in BBC
Computer prog.) Price
dramatically reduced to
Microvitec medium res.
colour monitor. Price cut
to

12" Zenith High res.
green screen monitor.
The new model at

BNC Cable

help and advice when you

£329
£399
£494
£3.95

£235
£389
£399
£22.50
£39.95

£245

£369

£95
£4.95




HOME COMPUTER DEALER

If you are interested in joining the home computer revolution or adding to your
present system, then come along to Microage. In arelaxed atmosphere you can
browse through the best selection of computer products and peripherals in
London. Helpful assistants who really know about the products offer unbiased
advice to help you choose a personal computer or get the best out of your own.

® The Microage Space Station,
you're always in command. Sit
at the controls and you’ll see
everything laid out neatly
before you.

There’s room for your printer,
monitor, keyboard, cassette
recorder and disk drives - and
a handy draw for programs
and manuals.

The Microage Space Station
takes off for just £49.95

Printers
Seikosha AP - 80A now

Seikosha AP - 100A now £215
Epson FX-80 £430
Epson MX - 100 £460
Juki 6100 Daisywheel £430
All printers include

paper and cable.

Printer Cable £13
10" listing paper, 2000

sheets £16.50
Miscellany

RH Electronics colour

light pen £39.95
BBC Compatible

Cassette Player £29.95
DINto Jack Lead £2
APTL ROM Board £43.70
Official joystick per pair £13
10 Blank C12 tapes £3.95

® Business computers too!

® A complete range of
personal computers.

Institutional and
Educational

Microage offer very competitive
rates and quotations for quantity
orders on all equipment including
Econet networks. We have four
years experience of supplying and
servicing Acorn equipment in

«# schools, polytechnics and

2R universities.

2 POSTAGE RATES
S| Small items such as Ribbon, books
- and software:- 1 item £1.00, 2 items
1| or more 50p per unit.

A BY COURIER TO YOUR
DOOR

Large items such as Computer Disk
Drives and Monitors:- | item £7, 2
items £10, 3or more £13.

Computer Users Data File

If you can't make it to the shop you
don't have to miss out on our prices
and services. Just write for our
Computer Users Data File. 24 fact-
packed pages of current stock and
prices. ;

DISCOU ;
NT CARD i

e
Immm"’tﬂdtkm

Microage Discount Card

Why not ask for our discount card
guaranteeing you 5% discount off
everything after your first
purchase.

All items subject to availability.

Barclaycard and Access
welcomed.
All prices include VAT.

IMICADAGE ELELC TROINILS

135 HALE LANE EDGWARE MIDDLESEX HA8 9QP
TEL:01-959 7119 TELEX 881




Games for the Adventurous

Secret Sam |

You are Secret Sam. A top secret agent engaged upon a highly
dangerous and confidential mission. In this intriguing adventure
world of spies, counter-spies, double-dealers and espionage you
must act swiftly but cautiously whilst searching for clues. Can you
trust the agents that you meet? Have you all that's necessary to
succesfully accomplish your deadly assignment?

Secret Sam Il

Following the success of his last mission - Sam is off once more on
his journey into intrigue - tread carefully though for if you thought
SAM | was dangerous your in for a shock! This really is an
adventure game for the adventurous - be careful and mind how you
go. Are the 'phone kiosks for changing into Superman? We're not
saying but what we will say is “have the aspirins ready because this
will certainly cause some headaches”,

0-MAN

The wvery popular 30 pyramid game. Hop sround the pyramid
avoiding the bouncing balls and Jake the Snake, A highly
entertaining game with increasing ditficulty plus our own totally
unigue features. Game includes TRANSPORT DISCS, BONUS,
HIGH-SCORE TABLE, HYPERSPACE and SMART BOMBS
Excellent graphics and terific sound. One of the three top sefling
games on MICRONET this month.

No 1 en Micronet

0-MAN’'S BROTHER

0-MAN'S BROTHER is featured in the high score table of 0-MAN
and now has his very own game. Have you time to paint all of
the mara? Not if the PAINT POTS have anything to do with it or
especially the deadly PAINT ROLLER which will erase all of your
hard work! Increasing ditficulty, excellent sound, AMAZING 30
graphics and high score

No 5 on Micronet 1

BANANA MAN

A totally new concept from MRAM. You are the BANANA MAN
and you must eat 40 BANANA SANDWICHES each minute to

| stay alive. There are BLUE BLOCKS which may prevent you from
| reaching the food and deadly PURPLE TARANTULAS that are

fatal if stepped upon. ETHEL the CAT also appears but can be
scared sway for mystery points. But watch out, she conceals &
spider. Features include BONUS BANANAS, BLOCK "SHUFELE,
INCREASING DIFFICULTY, HIGH-SCORE TABLE and GREAT
GRAPHICS

GUY IN THE HAT

You are THE GUY IN THE HAT entambed in & honeycomb
labyrinth. Like BANANA MAN you have an increasing daily food
diet, but this time your favourite snack is a BICKIE. Beware of the
pursuing BICKIE BASHERS that are trying to ensnare you. Gain
extra points by dropping your exploding hat and trapping the
BICKIE BASHERS. Movement in B directions, HYPERLEAP and
menacing sounds are included slong with the ususl praat
graphics and high-score table

DIAMOND MINE

An abzolutely fascinating and compulsive game designed to test
your skills of dexterity and coordination. Steer the lengthening
pipe to the diamonds buried deep in the depth of the diamond
ming. But be careful avoid hitting the walls with the pipe and
watch out for those monstrous menacing meanies . . . the bugs
Have you enough pipe left to collect all the dismonds? Have you
got steady hands? Find out with this sparkling gem from MREM

30 MUNCHY

A visually stunning version of the new legendary arcade classic

with a difference. Eat power pellets whilst avoiding the
GHOSTS as usual, but can you get past the HOLES? Absolutely
amazing graphics and sounds, increasing difficulty and high
score. All this and you're battling against the clock as well, A
CLASSIC from MRM.

Mo B on Micronet

EACH GAME ONLY £5.70
ENCLOSE 55p P&P PER ORDER

WUV

kT TWARE

MRM SOFTWARE
17 Cross Coates Road
GRIMSBY
South Humberside
Telephone: 0472 44304

Dealers
telephone
now for
dealer prices

oty o

FULSIN | W



‘Dataplus have made their name supplying computer peripherals at competitive prices.

I believe that we have now found the best price/performance daisy wheel alternative

to dot matrix. The ideal printer for both data and word processing. Truely, a high quality
machine at an affordable price. As Managing Director, | guarantee you won't buy better’"

So whatever your computer — BBC, “CBM 64 & Spectrum Computers require a r} ”) L A
SPECtrum?C{)mdeg FE#, DI'E.QOI'I, Oric, special interface cable kit. For assistance & / ﬂ:.l N -
L .‘ _l--"""'#_._'__

price phone our Technical Hotline.
Apple and many others — make the most of

it and turn your computer into a quality

SPECIFICATIONS

printing system for home correspondence, Print Speed: 120 wpm Operator Controls: sz“;f'; ﬂf_h‘mﬂ;m?

i ! Character set 128 ASCIl 88 printable ol on
documents, short stories and business use. Chmnier selncin 12 G R controls (5 leveis)
Use standard stationery or, for ONLY £79 (if E:?M!'pgiytﬁﬁgga* Parallel
ordered with your TP1) we will supply a Wiriting line: 10.5° 126 character line Centronics compatible, 7 bit parallel
tractor feed so you can use continuous or Line spacing: 6 lines per inch R TR A S Dy,

Paper Feed: Friction, single sheet or acknowledge)
fanfold paper. tanfold. Serial
L i 240 volts, 50Hz RS232C compatible, 50-19200 BPS,
This is just one offer you can't miss. To Dimensions: (H) 6.4' (W) 19.5 (D) 124" parity and character bit length all
avoid disappointment RING NOW on our 24 e b

hour answering service 0242 527412 to place Dataplus-PSI Ltd 39-49 Roman Road Cheltenham GL51 8QQ. Reg. No. 1715271 England.
: ile stocks last.
your order quoting your Access/Barclaycard ©'er open to UK only while stocks last

No., expiry date and full name and address '?;; DATAPLUS-PSI Ltd 39-49 Roman Road Cheltenham GL51 8Q0Q

Please send me:-
OR complete the coupon below and POST | . A R e Bl ot
TODAY. | Qty | Description Price | Total and made payable to DATAPLUS-PSI Ltd
3 h A s/Barcl rd*
Please allow 28 days delivery. If not TP1is) with RS232 950 g::f;ni:‘lgtef‘;gy A ey
completely satisfied return goods in original interface T$ LT TH [UEEEE
packing within 10 days of receipt and we will

TP1 with centronic £250

I
replace or refund your money in full. | interface Expiry date of card -
For technical queries telephone our Expert | lnlq_:rflfu:e cﬁnlu?s £15 R R e e i e
Hotline 0242 37373 or visit our showroom at | __|serialiparalie
39-49 Roman Road, Cheltenham. | Tractor Feed £79 ::;*SS-; T T
|‘Deie1easappficahla Total KTt g e T e e R R o
L ] o8 L] L 4 S anran
:“Il. 'i.ll.“= .:-' :“:: E A | $o|51cri-;j§..m.......... oLl o et
L 2lep I e e R R T
E .= E--E E E"E E" E E E :": | Make/Model of my computer. .. ..........
e @ O ° & 0@ seee a8 o8e | Bmut
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STOP PRESS -
REPLICA 1l NOW AVAILABLE
(now compatible with Acorn, Pace and Watford DFS)

In addition to the features below it also works with
“locked” programs plus very long programs
(HEX &EQO to 7B0O) ;

ARE YOU §ERIOUS 4

ALLSOFTWARE

NOWON 3" DISC
AVAILABLE

REPLICA 1l and THE KEY give you, the user, what you want.
You have bought your disc drives and now want to take
advantage of them, but most of your favourite software will
not run with the disc interface and even if you are prepared
to pay out for disc versions of everything you can't get them
and if you have BO track drives you might as well give up. If
you know everything about the DFS, memory locations,
saving procedures etc, you can probably save some of them
onto disc. What's a half hour per program, and it only takes a
few minutes to find, load and relocate it each time (if you
can remember the sequence).

On the other hand you could buy REPLICA, enter a few
details i.e. 1) program name, 2) number of sections, 3)
CHAIN, *RUN or *LOAD 4) press play and then make a cup
of tea whilst the program loads from cassette for the last
time. When you return the program will be on the disc and
shown in @ menu under the name you gave it. There are now
only two alternative storage methods required and one of them
will work with most programs. There are some exceptions to
REPLICA Il but the number is insignificant. Many users have
purchased 4 or 5 copies of REPLICA and it is now the
recognised format that dealers use to display their software.
REPLICA Il will now hold up to 16 programs on each disc, they
can be erased if required and a new batch saved, but why not
just buy another REPLICA and keep your programs on disc
permanently (it only costs approx. £1.00 per program).

REPLICA 11 £12.00 (state 40 or 80 track)

THE KEY

THE KEY provides you with the facilities that should have
been included in the Disc Filing System and also helps you
reach the parts other discs can’t reach. This new version of
THE KEY has been made compatible with ECONET at the
request of many schools, colleges and universities. The whole
program has been turbocharged and the facilities are:

1} FORM40 — now much faster.

2) FORMBO - now much faster.

3) BACKUP - has that effect on some people because it
allows even most of the protected dises to be backed up —
faster too.

4) EDITOR - display, read and alter sectors, even if you can‘t
list the program. Highlight any byte whilst searching, make
additional searches, edit bytes — now allows entry in HEX or
ASCIl and in string format. Dump a sector to printer, file
pointers etc etc. You can now see how data is stored on a
disc and alter it if you wish. Of course, it's also faster.

5) RETRIEVE — don't despair when you have a corrupted disc
or if a program is accidentally deleted, using RETRIEVE your
WOrries are over.

With so much from one utility it is no wonder that THE KEY
is outselling programs that cost the same but provide far less.

THE KEY £12.95 :a;;}ﬁ

(state 40 or BO track) ,;:ga

GRAFKEY/GRAFDISK

The first and best CAD program for the BBC Micro. Used in
education, business, art, video etc. Recommended by
LASERBUG, BBC MICRO USER, PCW, SOFT and thousands
of satisfied users (see earlier issues of BBC Micro User for
screen pictures). In a comparative review of the major CAD
programs PCW said: “"Considering the options it is by far the
best value”. Need we say more, if you nead a graphics utility
than this is it. /

GRAFKEY ljoystick & keyboard) £9.00
GRAFDISK (state 40 or BO track) £12.95

SHADOW

A tape cloning program that will enable you to make security back

ups of your valuable cassette based software.

SHADOW works with 99% of all known programs including

those containing 300 BAUD sections. Handles programs of any

length and works with any operating systems

SHADOW is the definitive tape backup system. Also on the same
tape 15 a very useful program called “INSPECTOR" which allows the
user to page through memory, search for a string, etc.

BOTH PROGRAMS £8 incl.

{This program for personal use only).

EDUCATIONAL CORNER

JOYSTICK UTILITY JOYSTI CKS S

Converts non-joystick programs to

2 Dragram uaing INKEYEY, whine Pair of fully proportional bk e g L e
appl_ies o i PIOGramms. Eas*,f o JGI'",rStICkS of cun_npact amj spelling and unggrggnding. Cassette
use, just press the keys you want to handy size COUNTING — robots, rockets,
transfer. Supplied on cassette but can £17.95 flowers, etc. Egﬂ“”*m graphics, good
b et e . range. Cassaette F§.00
e . E:.?Sds to disc MATCHING — 4 programs covering
hr;:'l"biu o ETTE £6.00 numbers, words, shapes and patterns.
rﬂﬂo.rs Cassette £7.00

SINGLE KEY ENTRY
Requires 1.2 0.5.

A very useful utility that provides
single key input of 66 key words.
Just like having 66 function keys.
Compatible with issue 1 & 2 basic
and discs.
CASSETTE £5 inclusive

HUE-MEN — A superb teaching-aid,
using animation technigues in Mode 7.
A hit with adults and children alike.
Cassette £6.00
Aad now SHAPE MEN using
the same technigques. This is the second
in an integrated approach to teaching.
£6.00
INTRO — A simple programming
language which uses the immediate
visual response of “Turtle” graphics to
introduce a number of programming
concepts and techniques. Cassette
{and 9 page manual) £10.00

We are constantly seeking new and interesting programs, Why not send
yours for appraisal? You have got nothing to lose but much to gain — So

why not send your program today? 40 track disc if possible or two copies
on cassette. In some cases we will even provide disc drives against future
royalties.
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CLARES MICRO SUPPLIES

Dept. BMU3,

98 Middlewich Road,
Northwich,

Cheshire, CW9 7DS.
Tel: 0606 48511

All prices inclusive of
VAT + Carriage — No Extras.




ned! * STAR | ——

, 24hr DELIVERY

{ f ;:E UI.ETII':.QTE MATRIX
S, INTER AT UNBEATABLE PRICE
BBC B TRUE 160 CPS, _qpf FErR UN AI'I' ITEMS
80 COLUMM 5% ¢ subject to availability.
MICROCOMPUTER UHA PRINTER W { ity.)
WITH 100 %
Model B . cireraa. E399.00 DUTY CYCLE
Model B & Disk interface.......... f469.00 | AND
Model B & Econet................... £446.00 | UNBELIEVABLE
Model B & Econet & Disk i
DL e e i e £516.00 160CPS BI-DIRECTIONAL LOGIC
Teletext Receiver . rernae E225.00 SEEKING - STANDARD SPOOL RIBBON -
Official BBC Data Recorder....... £29.95 | UP TO 136 COLUMNS -6,6,8,10,12 B =
Official Joysticks .................... £13.00 | and 17 CHARACTERS PER INCH - WORD PROCESSING PACKAGE .;\‘-;h'?‘ |
DOWNLOADABLE CHARACTER SETS BBC Model B plus Disc/i ¥ pit -
BBC UPGRADES (UP TO 384 CHARACTERS AVAILABLE) - |  view, V.D.U. Green Monitoy Oureioy & i
F g R R e £11.50 | MACROINSTRUCTION SET - PARALLEL Printar. 200K Dual GRAFPAD
. : ual Disk Drives and manual
asic11 ......... SRR £32.00 | AND SERIAL INTERFACE STANDARD - and formatting disk. ik e
Disk Interface Kit................. . E97.00 STANDARD WITHBK BUFFER - 240 CPS OMNLY £1.329(incl. all cables) e
WHITE SPACE SPEED - EMPHASISED ; ;’gm‘;:;g;‘s IO
ECONET ACCESSORIES AND DOQUEBLE STRIKE - SUPER AND TCL DRIVES AT ;
Ecconet Interface.................... £70.00 | SUBSCRIPTS - COLUMN SCAN BIT e
Clock Box (inc. PSU)....._........ £45.00 | IMAGE GRAPHICS - ITALICS - FRICTION, | | ow pRICES! ) oy v
Terminator Box {Inc. PSL) .. veeees E35.00 TRACTOR AND ROLL HOLDER AS SLIM DISK I U‘!::mﬁ EﬁgguT:rﬂrnps EDmFIHIIE gl
. gim) ug in
St s e g B - Bty rigk ] OVER BOOK kit
File Server Level 2. §249.00 e B ' TEACS6A S/S 40 TRACK Micro’s for Be .S o £6.95
10 Station Lead Set................. £29.00 e — 100K Singl i :
] L gle......... E186 | 4 ad Prog Tech
:EDCIM Egonet Cable..... pgrte ¥ £99.00 ﬁ_' par i ‘“1 2005 Dual ......... £330 | A n BE : .": gg:
conet System User Guide........ £10.00 g[Ih.IKLE‘IDﬂ = =] TEAC E5E 5/S BO TRACK g for BBC [Shiva £7.95
CPSmax | - EN 200K Single ....... £189 | ALP (Macmillan £8.95
DOT MATRIX 23 CPS 400K Dual.......... £398 | Basic (Arnold £5.95
PRINTERS hannon taxt) Basic IMe I i ;
SHINWA 10, 12, 16 CPI and proportional spacingup | TEAC 55F D/S 80 Track £] Pr .l E_fﬁ,:g
CPED to 220 characters per line, diablo ;EEE g'nﬁ:lc """""""" g?g I 1B {5-915
A protocols. Bold, shadoew printing and e £6.95
O e underlining. Power Supply Unit (Optional) .......... £29 :
#’r'-‘—i';‘vw'“* 2K Butfer Standard g395 | 40/BOSwitch..................... i £5.95
e ] 7o ey £5.95
e )RIVES nputers Play £6.95
400K D/SDDSingle ................... £245 } :
E£2.95
; N Sl Al e 435 s & Sound (Granad
80 column, friction and adjustable tractor P o e b £6.95
teed, bi-directional logic seeking HI-RES g gl ROM EXPANDER HEPE Do - 15
graphics and block graphics sub and super Double your sideway Rom sockets. with niroducing the BRC Micro f5.95
scripts, condensed and emphasised print, the TCL Rom expander. e £6.95
and ul'ldv.-rllning w.grtical and horizontal 13 CFS. 10, 12, 15 CPl and proportional Simple to install and very easy to usel i vanced £12.95
tabs, self test, italic print, etc. spacing up to 165 characters per line, Manufactured using components of the ':1- o R £7.95
Shirmwa CPBO FIT ..ovceveeeeeerneenns £230 | colour printing, shadow printing, highest quality! £Yeg) SN -
MANNESMANN super /sub script, auto underlining, text Extramely reliable! ................. EIRA | S A0 e E‘;gg
reprinting. SHucturad Progre ;
MTE0 3K Buf‘f:'r Standard ﬁDRiP'ZOFCESSDHS £ 36
iew Word Processor ... 53 £5.95
| Brother HR1G......ocviiiiieniornneins . E3956 Word Wise Processor £39
e L £160 R £5.95
- UTILITY SOFTWARE
Sheet Feeder ............................. £228 £4.95
b ; Sereen Dump Rom ..., weeaas E17.28
Trmeton LI o s s s £109 £6.95
For EPSON, SHINWA, NEC, STAR
! _ : MOMNITORS
High gquality B0 column senal dot matnix £5.95
printer. Dual density dot addressable E?;:LP':S*OTPEEU ¥EVE{E$IESEEHSDGUFDES_ i -‘? "FﬂP £14.95
graphics, quick tear facility as standard, Vit r"th-r @ S K b I :
optional sound reduction kit to give an |ate=5l-aF'thiﬁi Glrqu.m :T:E:gﬂgrdieﬂ VI?':L:LEE‘H;':-::: u:: : Wrr 1of Pk
5 ki ;" | R r a o I I vare BB
Eﬁhl.:llr_fﬁ-‘.td\"!':‘-l Ls.jid El-ba -ﬂiCOL..IS_tIE noise rating. Monitor for personal commands * Alphabetically arrdng“;d e < ggg
ility to handle oth tractor-fed fanfold computers, business immediate access - Placed exactly whene you Bk s ;
and single paper. computer e 3 redguire it a5 part of your computer kayboard © The £6.95
el priceOf.......coiiies ceinrrasnes £249 ki l.m. : Keyplates, made of durable plastic, have space for
EPSON ?:::ems_. Eulﬂl‘:h_llirl-lt function key notes - Clean-wipe pen for function
: 25l equipment, The key wentity is suppled © + FREE ERROR
Epson FXB0 E"ZSJE picture quality of the MESSAGE BOOK. ALL FOR DMLY £5.95 " $SHE"BEE0E%ELH et
TP200 maans not
Epson RX30 F/T only B0 x 24 lines of , SURE SHOT AUTHORITIES
£305 inf:rmaii&n but also  BAR EL R1§H|CE BBC Compatible AT DISCOUNT
Epson FX100 F/T usage for high OF £79 IS(IE}_I: ETIK JOYSTICK —
k £499 resOlstion graphics. - e -t * OFFICIAL ORDERS
e NOW AVAILABLE Sre. § ps = L. e ERLERD,
RITEMAN MATRIX BBC Official 12" GREEN MONITOR 50/, % 2 GOVERNMENT
PRINTER RECOMMENDED BY DTI FOR SCHOOLS, CABLES — Drive Cablos DEPARTMENTS,
K‘ y. EDUCATION AUTHORITIES & INDUSTRY. Single s COLLEGES AND
=, | sPeciAL casiNG, HIGH RESOLUTION R A e SCHOOLS WELCOME
Sl £95 Senigl............... 25
E;'E:Etltéiﬁm“ 14 %ﬂﬂ BBEC Eas&er:ueLeilds L £3 . # ALL PRICES
FEATURES, 14° TV This TV Maonitor is not & ELOP INCLUEI”E 'DF
SUPERB PRINT QUALITY modified television as foll -t
MOMTOR  netsleisons e el
?guccﬂé_iélglr-qn-lEEICCT'II'EGNNATH_Ja If-‘ll:'l\ég Ff;.?[] : ::;;:,,ﬂ::;g&h-:m““” Double sided 80 Track . £35 HOW TO ORDER
BLOCK GRAPHICS - 9 x 9 MATRIX TRUE ':'EH”;'”"': - pe-rinrm aphoes pvincrsmscnct buglagglowseinl
et R M TR hoth furciona. It his TCL VINYL DUS COVERS by cheque made payable to: TWILLSTAR
R LR ot T s aneicD, RGE and Conposils BBC } i Aeyade £3.50| COMPUTERS LTD., Barclaycrd or Access
St LTICD A . vidao: Snd st An Printer vneeenneeneanns EBE0 AN you have to do is fill your requirements
QUBL IKE PRINTING RGE cable for a BRC s Monizor v EAB0) an 8 separate sheet of r, Post t
ITALICS PRINTING - AUTO supplied 3 d . o bt
SN ERLIE B T iy supphed as standard. and we will dispatch within 24 hours
- : TAND ; — 1 subject to availability.
SUPERSCRIPTS - INTERNATIONAL With Remote Control  £269 T All prices inclusive of 15% VAT,
CHARACTER SETS - EASY ACCESS L
et loa g g MICROVITEC 14* ] ADD £2.50 P&P for orders below £150, .
E :1 HIGH RES (TRUE Col - OVER, ADD, f8 P&P.
CIRCLES AND SQUARES) - OPTIONAL Mﬂ our Monitors
TRACTOR UNIT - OPTIOMNAL RS232C icrovitec 1431 14" Sid. Res. ..., E245 NOW aVAILABLE
INTERFACE Med. Res........ £395 THE ACORN £199 TELEPHONE ORDERS
E230 Hi-HB8. ...ivnness £495 ELECTRON ONLY
(01)574 5271

CREDIT CARD HOLDERS MAY ORDER
BY TELEPHONE. GIVE CARD NO
NAME, ADDRESS & ITEMS
REQUIRED.

Twillstar Computers Limited

17 REGINA ROAD - SOUTHALL MIDDLESEX - TEL: (01) 574 5271
(OPEN SIX DAYS AWEEK - 10 am.to 8 p.m.)

March 1984 MICRO USER 29




The New Streamlined Winchester System

NORTHERN SOLE
DISTRIBUTOR APPOINTED

Dwe to increasing demand for GEL Winchester
System, GEL Computing Limited has appointed a
distribwior to cover the Morth ULK. Market

The appainied Sale Distribator for the North
ULK. Market ix- Pace Sollware Sapplies L., 9I,
Mew Cross Street, Wesi Bolling, Bradford BIXS HES,
Telephone (0X74) TIH0E,

Read the mext ISSUE of this magazime for
farther developmenis and infermation of the “GSL
WINCHESTER SYSTEM™ and acwly appoinied
dealers,

Showroom facility
at GSL enlarged

Peripherals always available

GSL has &8 exleadlve dhowreom displaviag all
iheir adveriised products and more, Cuitomers ane
emcoaraged Lo wse the equipment on show anad
helpful sdvice and personal demonsirations are
readily avadlahie

GSL kmow from miking 1o thelr costomers that
mnolking 4 more fradmting than respanding (o as
adveriisement and Mmding the advertised goods arc
wut of stock or mod readily available. GSL hald lange
stocks of all computer peripherals advertised.

The GSL. rasge is consiamtly growing and carrently
inclusde s

® BBC MICROCOMPUTER

® SHUGART DISC DRIVE RAMGE

@ NEC PRINTERS

® EPSOM PRINTERS

® PRINTER BUFFER

® MICROVITEC COLOUR MONITORS

® SANYOD COLOUR MONITORS

@ GREEN SCREEN MONITORS

® TORCH I8

® VARIOUS SOFTWARE INCL. WORDWISE
® PRINTER PAPFER

A GSL COMPUTING PUBLICATION N [ws

WINGHESTER SETTING THE
STANDARDS IN EDUGATION

E-MET a Mexible neitwork system for the BBC microcomputer is
now being installed within Education. “Doctor Challiners

Grammar School” in Amersham are now operating a twelve
station networking system using a 10 Megabyte Winchester Hard

Dise unit.

= NMET allows up o 200 compuaters o
E share a common. large central disc store,

and owercomes many of the inconvenient
festures of carlier network systems

E-NET wuses a hard disc unat as the central
disc store, allowing wpwards of B Megabytes of
storage. It has effective, simple struciures 1o
limit the disc space available to any user. and to
permil access by any user to hbrary programs.
Muny users of the few simple networks installed
s0 far have complained of the difficulty of
monitorng pupil’s wse of dise space, but B
MET overcomes all these problems by doing the
monitoring for youw You simply allocale a space
himol (o each wser on the Hard Dise asing the
simple command program. For most schools
and colleges this sire disc will allow each user
to have a reasonable file store, bt it can be
extended if required by adding further hard disc

" — .
G3L Announce the Hitachi 3" Disc Drive
Crue to the ever increasing demand lor reliable
¥ dise drives. GSL are now marketing the proven
Hitsehi 3 drive. ldeal for Edseation the Hitnchi
drive is reliable and robust Cased in rigld steel the
driwe iv colomred 1o malch the HEC Micro

The compaet dise whizh is now stasdard in Japan
are sigong and easily gion
wimply Larning e disc over they give 100K per side
The 3" discs encased in rigid plastic are also prolecled
bry & mechanical teb which prevemis overwriting of
dma

Lk all GSL dise drives ke Hitschn 3
oll the BBC power supply ihus saving
momey over drives using their own power @nit

G SL have &lso énsured that all their disc drives are
compatible. The Hitachd 37 cam be run in tandem with
the Shugart 5'%" drives

*Price including case, leads and @ility desc
EIB0L00 exclude carriags and packing and V. AT

, like & susss cassetie. By

drive runs
erable

631 Analogue Signal Display
& Analysis System

This systems ennbles a RRC Microcomputer
{Maodel B) to fanction as a two b L large
screem, slorage cscilloscope. for requencies ap (o
high audic values.

The basic SYSLEM comprises an analogue to
digital interface unit which is connected o the
compuier via the 1 MHz bus. The accompanying
software package enables inpul signals bo be
displayed in the tme domain and also, o required,
analvied wia founer ranslommabon © gve
frequency domain represcalation
The main features of the sysiem are
. Two channel, large screen, display of signal
amplitude vs tme, with grsd scaling information,
channel Wdentification and pi'pk measuremen

1. Repetitive or externally triggered sampling of
imput signals

X, Display time {total sampling period) variable
from (U2 sec. io 25 secs

4, Mumber of sample valees
5, Minimam sampling tima

both channels).

1M per chanmel.
20 sec. (imclasive of

6. Software controlled triggering delay available

7. Option o list individual sample values

8. Eiber the following, or preceading “screen’ al
datm is stored for each samplin g period (the laner,
only in iriggered mode), and this may be displayed
when required

%, Fourier analysis of the data for cither channel
may be performed, and the frequency domain
representation photted {50 values).

10, Up o 5 frequency domain plots may be stored
migrnally and recalled for comparison with the
current plot

11. Full screens of information may be “dumped’ o
A primter (MEC PC-8023B-C Dol Matrix Printer),
for both the amplifude vs time and amplitude vs
frequency displays

¢ o5 boaded Trom taps using the
command CHAIN *scope™
Price £350.00 Excluding carriage + VAT

units. Important fles can be easily copied w
minifloppies if requared.

E-MET has many useful extra commands
For example o simple command which only
operates from the master (leacher’s) machine,
amgd whech Forces esch client maching {in &
cenain specified room or anea) o load and run
a parbicular program s mncluded. Thas s very
fmst, and flexible, and allows for efficient use of
C.A.L. packages. Care has been taken 1o ensure
that the command stracture is simple enoagh
not to intimidate the non-specialist, while
remaining fexible and robust

E-MET allows one or more printers 1o be
oonnected o the network and although this is
connected to one of the petwork computers this
computer can still e used even while the
printer is in use

E-MET i3 fast, simple to use and versatile.
The first system being installed for use in
Seplember, and demonstrations can be
arranged.

EDUCATION APPROVED DISC DRIVES
MATCHING ACORN BBC MICRO

All dise drives supplied in metal case finished
to maich the Acorn BBC microcompuoter.

Shugart SAI0 Capacity 100K Price
£149,95 incleding Leads

Less than two-thinds the height of standard
mndels, Shugart’s single-sided SAI00 5-25 inch
|1'|ir|||'|u|_'||_'|:| disc drive offers 125 or 250 Kh}'wh
of capacity in a low cost highly reliable

package. Low cost, compact size and high
reliability make the SA200 an weal choice for
entry level desk top applications in persomsal
computers, word processors, memory
lypewrilers, portable computers or terminal add

Return to GSL COMPUTING LTD,

| am interested in the following:

The GSL Winchester System

5 MB

10 MB

20 up to 200 MB

The GSL Slim Line Disc Drives

Your full range of Micro Computers |:]

I and computer peripherals

GSL Analogue Signal Display and
Analysis System

GSL Printer Buffer

MARCH
1984

5o

5 MB Winchester System -
10 MB Winchester System - 1950.00
20 MB Winchester System - 2400.00
65 MB Winchester System - 4700.00

105 MB Winchester System - 5130.00
140 MB Winchester System - T000.00

2B0 MB Winchester System - 9500.00

The complete system is compact and
easy to use.

ons. Package incledes all interconnecting leads.

Shugart 5A455 Capacity 200K Price
238,00 incloding Leads.
Shugari 5A465 Capacity 400K Price

£281.50 including Leads.
Prices excluding carriage and VAT

Shugarts SA435/465 hall height mini foppy
disc drive offer a compact aliermative to
standard height drives for desk op systems
requiring maximum performance in a greatly
reduced space. Since users can quickly double
oxisting stofage capacity by fitting two drves in
the space formerly occupied by one standard
minifloppy the SA455/465 drives provided amd
excellent means o increase storage capacity
without increasing space

(please tick)

2 North Way, Andover,
Hampshire SP10 5AZ

]
E] Name: s
% Position:
D Company:
Address:
D e e e e
Phomne: __

D Send me by return full
technical information

or phone Rod Lewis on Andover (0264) 58744/51699

M.U.




B Al E R E
=2 ASUPERB NEW PROGRAM FROM BRITAIN'S LEADING SOFTWARE HOUSE!

5 C IS SION ‘ I @
Fort Cybertron: the most well-protected stronghold in the . e o

i ISy i eatsiar
galaxy. Obliterate the Spinners, Clones and Cyber-Droids as
you run from room to room in search of the Fort's riches. Avoid
touching the walls with their sizzling high voltage charge.
Watch out for the relentless Spook who glides through walls in
hot pursuit.
B Superb graphical animation and nerve-wrecking sound effects
- feature in this new machine-code game. £Z?5 '

*VERSIONS AVAILABLE FOR BBC
AND ELECTRON

o

e e
T

\ L DN H A The following titles are available for both the

BBC Miero and Electron: Killer Gorilla £7.98/
COMMODORE €4, ORIC AND SPECTRUM. Moonrsider £7.95/Bandits at 3 o'Clock £6.96/
EPECIﬂL All cassettes are fully gusrantsed and Crosker £7.96/Fslix in the Factory £7.95/
contain two recordings. . Fealix and the Fruit Monsters £7.95/Chess £7.95/
All prices inclusive of VAT, Escape from Moonbase Alpha £7.96/Draw £9.95/
Deducit {1 per casseiie Mail Order. Please add 55p per order Swoop £7.96. BBC only (at present):
vehar pedaiing to cover P & P. Martian Attack £7.95/Demon Decorator £6.95/

two Or mare

Astarold Storm £7.95/L [+ nd £7.95/
WE'RE EXPANDING! Galactic Commandar £7.95/Time Trek £7.95/
WRITTEN ANY Showroom: Mail order: : "
PROGRAMS? WE Northwood House Dept.BMU2 ¥ Alian Swirl fu.ﬂn..l"L'hfnﬂﬂ'll of LaCoshe £7.86/
ARATES | Nonh Sweet . B/8s Regent Stres Advernars €798/ Covames A €088/
Sheepscar Chapel Allerton o A g
A Chemistry £6.95/World Geography £6.95/
B PetT  Leeds LS7 2AA  Leeds LS7 4PE Whare? £6.96/Junior Maths Pack £6.95/
E—— Tal: (0632) 468800 Tel: (0632) 6831886/8696343




Generators

The BBC micro is a great computer if you want to play games
and learn about computing.

However, if the time has come for you to stop playing games
and get on with the real business of producing professional
programmes for the microcomputer market, you need the UCSD
p-system from Microtraffic Systems.

Program Development environments.

The UCSD p-system is the fastest growing software
development system for microcomputers. Microcomputer
manufacturers, software houses and more than 50,000 end users
have already made the p-system their choice. And more are doing
so every day. This is because:
® p-system users can write program modules in Pascal Fortran,
Basic and Assembler and integrate them into a single application
pn::ngr;lm.

T

Native Code Cross
Assemblers /-8

® p-system application programs can run on the widest range of
microprocessors viz:- Z80, B080/8085, 8088, 6502, 6809, 9900,
68000, PDP-11 and LSI-1 1.

® the p-system is the friendliest and most powerful professional
program development environment available for microcomputers
today. With program chaining and dynamic overlays the largest
applications programs will run on the smallest machines. With
single keystroke commands and a continuous display of available
options, the operating system, editor, filer and other utilities are
simple, yet sophisticated programs to use.

Ring Microtraffic today
& we’ll tell you the
whole story.

daraly sl sy
VISA
T
MICROTRAFFIC SYSTEMS LTD.,

MELBOURN SCIENCE PARK . 7
MOAT LANE, MELBOURN, gy,
ROYSTON, HERTS SGB8 6E).

TEL: ROYSTON (0763) 62221 M’%ﬁg;gﬁg’: IC

TELEX: 817932 CAMTECH G
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NEWS

THE BBC Micro is taking the United States
market by storm with more than $50 million
worth of business being booked there in less
than six months of trading.

This means Acorn in
the States has already
beaten its target figure
for the first year by
$10 million — with six
months still to go.

“We are progressing
very favourably”, Harvey
Lawner, Acorn’s general
manager in America told
The Micro User from his
headquarters in Woburn,
Mass.

“In fact, we have done
far better than we believed
possible in the fiercely
competitive education
market here” he said.

The company demon-

strated its capability of
showing a clean pair of
heels to its rivals when it
won 1ts largest single
order recently.

It beat both Apple and
Atan in a public bid to
provide 170 machines for
a secondarv school in
Phoenix, Arizona.

And to cope with the
ever increasing demand
for the BBC Micro in the
USA, a shipment of 1,000
machines was despatched
from the UK last month.

Acorn got off to a
flying start State-side by
booking 8 million dollars

Acorn smashes
US sales target

worth of business even
before its official
American campaign was
launched last September.

T'his was achieved des-
pite jibes from United
States experts that the
British company would
end up with egg on its
corporate face.

One of the prophets of
doom, Clive Smith of
Boston's Yankee Group.,
a leading market research
concern, was moved to
say: “I'm not sure why
they've targeted the edu
cation market here. It
seems a shortcut to disas-
o™

Additionally some US
analysts went on record
as sayving the BBC Micro
was overpriced.

But Acorn has proved

-—-..----—"1

e

e T e
e T ———

FACTORY.

NOTA

Adverts like this are spearheading Acorn’s American sales drive

TELESOFTWARE
‘PATCHED’ UP

CONSIDERABLE
improvements have been
made to the BBC’s
Telesoftware service.
launched last September.
to provide free software
over the airwaves.
Previously there were

them all wrong. So why
has the machine been so
successful to date? |

“One of the reasons is
because of our track
record back in the UK™,
says Harvey Lawner.
“*Americans are still
aware of the quality of
education to be found
in Britain.

“So when we tell them
that 80 per cent of all
computers in British
schools are Acorns, they
take notice. It's an excel-
lent selling point™.

This has been rein
forced by the fact that in
America, Acorn is offer-
ing up to 200 “schoolware |
packages”, eachincluding |
its own lesson plan.

“What we are able to
give them are total sol
utions the like of which
they have never seen
before”, claims Harvey ‘
Lawner.

—cman]

Fibre optics
network

SYMBIOTIC Com
puter Systems has
announced the first
“Symbnet” local area
@etwork for the BBC
Micro using fibre optics.
Stations up to 9km
apart can be intercon-
nected without electrical
noise problems, claims
Symbiotic, and the
modular design allows
the user to add stations
wherever required.

problems in downloading
some Basic programs, but
now a software patch
broadcast over the
telesoftware system
allows any BBC Basic
program to be down-
loaded onto a BBC
Micro.

Not content with this,
they have also provided
patches which allow pro-
grams which make use of
tokenised Basic to be
broadcast, allowing more
efficient use of the micro’s
memory.

Finally, a method has
been developed which
allows the broadcasting of
machine code programs,
considerably broadening
the range of software that
can be broadcast.

Given this increase in
the scope of the programs
it can offer and the
rumours that the BBC is
going to provide proper
funding from its software
profits, the future looks
set fair for the service.

Tube

problems
solved

PROBLEMS with the
Tube have been delaying
the second processor
add-ons for the BBC
Micro. Acorn chief Chris
Curry revealed in a
speech at the opening of
the Acorn Information
Centre in Brussels.

But he claimed the
difficulties were now over
and promised that the
Z80 second processor
would be available in the
spring, followed by the
N516032 in the summer.

During his visit to
Belgium he also released
prices for the Advanced
Business Machine, due to
be launched this summer.

Featuring an on-board
LB0 and NS1603?2
second processor, prices
will range from £1,500 to
£3,000,

Chris Curry also dis-
closed that Acorn plan to
market two or three of the
more popular BBC Micro
games on serial ROMs.

These plug into the
“ashtray” on the micro,
allowing instant loading
of games.
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Five shows will
be major draw

A SERIES of five shows
devoted to the BBC Micro
and the Electron are
expected to attract more
than a quarter of a million
people this year.

Four of the shows are
scheduled for London and
one for Manchester.

Each will be held under
the banner of “The Eleec-
tron and BBC Micro User
Show" and all five evenis
are being sponsored
jointly by The Micro User
and its new sister publi-
cation, Electron User.

The London shows are
to take place from March

29 to April 1 at the
Westminster Exhibition
Centre; July 19 to 22 at
Alexandra Palace; Octo-
ber 25 1o 28, also at
Alexandra Palace; and
from December 6 to 9,
again at the Westminster
Exhibition Centre.

Ambitious

UMIST in Manchester
is to host the single show
outside the capital from
August 31 to September
2.

“We are well aware
that this is the most
ambitious project ever to

be undertaken by the
organisers of computer
shows'', says Derek
Meakin, joint managing
director of Database Pub-
lications.

“But let us not forget
we exist in a rapidly
changing market. As a
result, we will be able io
unveil a batch of new and
exciling products at each
of the shows.

“The London shows in
particular are to be held at
around three month inter-
vals — which is a long time
in the computer market-
place”.

More micro aid
for handicapped

A WEST Midlands man
who pioneered the use of
“talking™ BBC Micros for
the blind is now looking at
the problems of the
mentally handicapped.

Bob Hinds, of
Shrewsbury, who has
appeared on Pebble Mill
with his Dalek-voiced
Beeb, is nearly blind
himself.

He is two thirds of the
way through an Open
University computer
science degree, and the
BBC Micro helps him
with his studies by telling
him what is on the screen.

MNow he wants to adapt
one to help mentally
handicapped children.

Last month Mr Hinds
visited local sheltered
accommodation for the
mentally handicapped,
where he demonstrated
his equipment. “The effect

was startling”, he told
Micro User.

Totally withdrawn
patients with no speech
ability responded to on
screen -colour patterns
and to the sound of their
names on the speech
synthesiser.

Some of them pressed
the keys again and again
to hear the machine say
their names.

Soon Mr Hinds is to
meet parents of the han-
dicapped children, along
with hospital adminis-
trators, to discuss setting
up a scheme for unlocking
the hidden potential he
believes the children
possess.

He hopes to get the
go-ahead this summer for
a full-blown scheme,
possibly with official fun
ding. Failing that, he
hopes for donations.

Keith Waterhouse

THE more astute among
our readers might have
noticed that the eminent
journalist, Keith Water-
house, has “joined” the
staff of Micro user
writers.

The article *Impious
Thought for the Day”
was, with only minor
adaptions, Mr Water-
house’s own work.

When it was submitted
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— not by the author — we
published it in good faith,
and now apologise with
out reservation for having
used it without permission
or due credit.

Those of you who
found Mr Waterhouse's
style appealing will be
interested to know that his
latest book, *"Mrs
Pooter’s Diary™, is cur-
rently available.

Transfer
program

_problem

THE recent controversy
over software protection
took a new turn with the
temporary withdrawal of
Clare’s cassette-to-disc
transfer program Replica.

Was this due to a
previously undiscovered
bug? Dave Clare said
firmly: “Definitely not”.

Declining to elaborate,
Dave refused to comment
on reports that a warning
shot had been fired across
his bow by one of the
largest producers of
software for the BBC
Micro.

“However ', he con-
tinued, *we are glad to
announce that Replica is
now back on sale and we
have great plans for the
future”.

In the meantime,
Acornsoft have released
further details of their
cassette-to-disc exchange
service for Acornsoft
products. In exchange for
the cassette, Acornsoft
will supply a disc version
of the same title at 50 per
cent discount.

Customers should
return the cassette (with-
put the outer box).
together with the money,
to:

Disc Replacement Ser
vice, Acornsoft Ltd., ¢/o
Vector Marketing, Den-
nington Industrial Estate,
Wellingborough, Morth-
ants NN8 2RL.

More micro |

THE BBC celebrated the
second birthday of its
Computer Literacy
project recently by
publishing a book on its
history and announcing
three new micro orient
ated television series for
1984.

The booklet, “Towards
Computer Literacy’,
gives a brief but thorough
history of the project from
its humble beginnings to
the money spinning giant
it has now become.

Aubrey Singer, manag-

ing director of BBC,

Television, described the
project as “a story of
success in  high
endeavour”.

He felt that the project
had resulted in the fact
that “people have stopped
being afraid of computers.
Computer anxiety has
become computer

GAMES ON THE BOX

FOR the first time games for the BBC and Electron are
being advertised on TV, with Ocean Sofiware
promoting Mr Wimpy (BBC Micro), Hunchback
{Electron) and Chinese Juggler (both machines).

enthusiasm.”

Evidence of this i§
shown by the three prod
grammes planned fof
BBC television this year.

The first, “Computers
in Control™, is a series of
five programmes giving
an introduction to
robotics, monitoring and
control applications using
the microcomputer,

Practical

In addition th§
MNational Extension Col
lege is producing a pracs
tical course on control fof
BBC Micro owners and
the BBC Buggy will b
available in kit form. The§
programme starts of
BBC-2 on March 2, with
two BBC-1 repeats during
the week. '

April 12 sees the starl
of the “Electronic Office™J

— s s v @O0
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TV is scheduled

a series of five program-
mes presented by the ever-
green Ian McNaught
Davis, who attempts to
explain the revolution in
office technology. BBC
Publications also plan a
book to accompany the
Series.

The programme will be
seen on BBC-2 on Thurs

day evenings with a
repeat on BBC-1.

Looking further ahead
there are plans for a
regular topical television
series ‘for micro users to
start in the autumn, a sort
of ‘chip shop’ for
television.

1985 will see two
further programmes. “The

WE were chatting with
one of those lovely
people from Acorn the
other day, and the subject
of naughty foreigners
copying the Electron
came up.

“Oh I don’t think
there’s much chance of
that,” commented one
of Acorn’s best. “We
can’t even copy the
thing ourselves . . .”

* * &

OUR technical editor's
wife rang up the other
day to say he was ill.

“He's sitting up in
bed writing flow charts
JSfor his programs — so he
must be ill.”

* & *

LOVELY little footnote
at the end of a piece of
software sent in for
review to the effect that
“when vou’ve com-
pleted your review,
please check up to see if
we've released another
version of it before you
publish anything”.

In other words, the

Learning Machine™, will
be a series aiming to
increase understanding of
how the micro can assist
learning. while “Tech-
nology and the Handicap-
ped™ will seek to explore
the many possibilities of
information technology
for helping handicapped
people.

BARRY WOOD'’S TAILPIECE

product supplied is fit
enough to be sold to the
public but not fit enough
to be discussed in
public . ..

LA 2

A PROGRAMMER,
selling his latest game to
a leading software
house, asked for an
advance of several hun-
dred pounds for equip-
ment to develop his
latest idea on.

When asked what he
wanted to use the money

¢ It's the cat’s

whiskers
for Gemma

THE BBC Micro is kid’s
stuff for baby Gemma
Smith at her home in
Grimsby.

For ever since her
industrial chemist father
Dennis devised a program
depicting a cat, he hasn’t
been able to drag her
away from the keyboard.

And that's much to the
annoyance of the other
three Smith children —
Wayne, aged 14, Andrew,
12, and Darren, 9.

“Gemma knows that
when she presses the
Escape key up pops the
cat, so we can't keep her
off it," says Dennis.

£5,000 BAITTO
BEAT PIRATES

A COMPUTER games
company is offering
£5,000 to anvone who
can beat the software
pirates.

The directors of A & F
Software — makers of the
best-selling Cylon Attack
and Chuckie Egg games —
say they are sick of
having their best games
copied.

Now they want a
foolproof way of making
their tapes copy-proof.

Already, they've had
several replies to their
offer, including one from
a mystery sixth-former
who insisted on a mid-

night meeting in a car
park.

A & F director Martin
Hickling told Micro User
that some computer club
members spend hours
every week duplicating
tapes for their friends —
thereby risking hefty fines
or jail sentences.

Now A & F are
mounting a two-prong
anti-pirate campaign.

They intend to
prosecute every pirate
they catch for copyright
infringement. And they
plan to attack the problem
at source by manufactur-
ing copy-proof tapes.

Jor, he replied, “I'm
going to buy a piano”.

Was his next pro-
gram going to be
musical then?

“No, it's for my wife—
to keep her busy so I can
get on with my program-
ming”,

w ok ow

ACORNSOFT had to
deal with one very irate
customer, complaining
that their ‘compute-a-
mate’ program. [ Do,
was grossly innaccurate

*— it proved he was

compatible with his
wife.

* ok

I WAS admiring the
matching case used by
one company for their
latest BBC add-on.
“"Acorn sold us some
of their second
processor boxes”, said
the proud designer.
Well, Acorn aren't
using them for much at
the moment, are they?
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' BBC Soft

the £1m
| mark_____ )

BBC Soft has sold more
than £1,000,000 of
software since the start of
the Computer Literacy
Project — and they plan to
sell a lot, lot more this
vear.

The list of proposed
software releases by BBC
Publications reads like a
beginners guide to
software for the BBC
Micro.

Three titles will be
released this month.

The first is Structured
Basic, a book exploring
the role of BBC Basic in
writing well-structured
programs. The book will
be accompanied by a |
software cassette.

Absorbing

There will also be
Game Core, a utility
which, it is claimed, will
aid the creation of simple
and highly absorbing
board games.

Finally there is War-
games, intriguingly called
**a family computer
activity™.

As might be expected,
education is not being
neglected, advanced
music and science topics
being among the further
titles planned for later in
the year.

ACORN has hit out
against “*mischievous
speculation™ over the
future of its contraet with
the BBC to market the
BBC Micro.

The company has been
particularly displeased by
reports which suggested it
may lose put to a
competitor when the
agreement comes up for
renewal in August this
year.

In the light of this, it
has released an official
statement denying any rift
exists and claiming that
the two organisations are
“working towards the
renewal of the marriage
vows, not a divorce™,

The full text of the
statement reads:

Some reports that

Acorn Computer’s
three-year relationship
with the BBC could soon
be terminated overlook
some pertinent facts
which ought to suggest
the opposite.

The alliance of the
BBC and Acorn has been
- and continues to be — an
outstanding British suc-
Cess story.

More than 250,000
BBC Microcomputers,
which are designed and
marketed by Acorn, have
been sold, with sales
currently running at
25,000 units per month;
eight out of ten schools
with microcomputers
have chosen the BBC

‘Mischievous
speculation’
rapped

Microcomputer System:
many hundreds of new
jobs have been created at
Acorn and at its sub-con-
tractors’ plants.

The system has won
international acclaim and
is now making an impor-
tant contribution to the
Bntish export drive; and,
last but not least, the BBC
has earned several million
pounds in royalties from
sales.

Achievements

All these achievements
in the most competitive of
all technology markets!

The BBC. surely,
would have to have very
strong reasons for break-
ing off such a successful
collaborative venture to
enter into a new part-

nership.
The more so0. since
educational establish-

ments and viewers would
be less than pleased to

sales top[ No BBB divorGE,
says Acorn

discover that, having
made a major financial
investment in the BBC
Microcomputer System,
subsequent computer
literacy programmes were
to be based on a quite
different microcomputer
system.

The facts are these:
® Acorn enjoys a close
relationship with the BBC
and is collaborating with
the Corporation on future
computer literacy
projects and products.
® The present three-year
agreement does not expire
until August 1984 but, as
is normal business prac-
tice, the terms of the new
contract are already being
discussed.
® As is also normal
business practice, other
microcomputer com-
panies have approached
the BBC.
® While the BBC did not
seek tenders, we recognise
that it is obliged to give
proper consideration to
proposals put forward by
Acorn’s competitors.

It is not true. incident-
ally, that if another
manufacturer were
chosen to produce the

next generation of BBC
computers, Acorn would
be prevented from selling
the present model alto-
gether.

But that’s hardly rele-
vant. Contrary to mis-
chievous speculation, we

and the BBC - are
working towards renewal
of the marriage vows,
not a divorce.

Despite these words of
assurance, it seems safe to
speculate that the con-
tract is not vet cut and
dried.

For over at the BBC it
still appears to be “make
yvour mind up” time.

Aubrey Singer, manag-
ing director of BBC
Television, let this out of
the bag when he acknow-
ledged that the Corpor-
ation is discussing new
models with several
manufacturers.

However he declined to
say how many firms were
involved.

Meanwhile other top
sources in the Corpor-
ation are adamant that
there is no reason to talk
to anvone other than the
tried and trusted Acorn.

AGORN GHIEF WINS ‘0SCAR’

A COMPUTER industry
Oscar has gone to Her-
mann Hauser, the Acorn
executive with owverall
responsibility for the
company’s research and
development.

The joint managing
director of Acorn was
recently named as winner
of this vear’s RITA
(Recognition of Informa-
tion Technology Achieve-
ments) award as per-
sonality of the year.

As he is currently on
company business in
Japan, he was unable to
attend the presentation
ceremony in Birmingham,
s0 his wife Pamela re-
ceived the trophy on his

36 MICRO USER March 1984

Hermann Hauser

behalf from Ian
McMNaught Davis, who
fronts the BBC Series
“Make the Most of Your
Micro™,

Hermann Hauser holds
a doctorate in physics
from Cambridge where he
attended the world
famous Cavendish

Physics Laboratory.

It was while he was
involved in post doctorate
studies that he met Chris
Curry, his fellow joint
managing director. As a
result, they eventually
formed Acorn in Decem
ber, 1978.

Another RITA went to
Micronet 800, which re-
ceived the award for the
most outstanding system
innovation in 1983,

This is the first time
that any part of British
Telecom’s Prestel net-
work has won an award
for its service. It comes
less than a vyear after
launching the telesoftware
venture.

Pamela Hauser receives the award on her husband's

w:

behalf from Tan MeNaught Davies
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% Designed in Cambridge by
BBC Micro experts

Top quality manufacture
Unquestionably the most
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BBC MICRO-MANCHESTER

BBC MODEL C 55y TECH

vé?/ - COMPUTERS

184 Market Street,
?‘?‘13

4 " Hyde,
/\ B Cheshire SK14 1EX

HYDE

ONLY £499

includes Disc Interface and
Wordprocessor 061-366 8223

BBC MODELB £399 BBC MODELBD £469 | PRICES...
BBC MODELA £299 (Model B with Disc Interface) All our prices are constantly

ELECTRON £199 moving, so please ring us to
All BBC Computers come with free cassette leads check the latest price.

DISC DRIVES Complete — No hidden extras NEW 3" MICRO DRIVE

100K SLIMLINE 55A (200K) £179 : ;
400K SLIMLINE 55F (B0OK) £259 ONLY £129.95 all inclusive

Disc Drive Kits from £90 + VAT Complete 3" DISC SYSTEM with interface
D/D Blank Diskettes (fully guaranteed) only 1.49 each ONLY £198.95

INTERNAL ADD-ONS Includes fitting while you wait.

Acorn DFS £79.95 CTECH Chip Chat £39.95
LVL Double Density DFS £89.95 View Wordprocessor £59.00
Acorn Speech Synthesiser £55.00 Wordwise Wordprocessor £39.95

MONITORS
Microvitec £249 Sanyo Green Screen £89 BBC ANALOGU E JOYSTICK
Fidelity TV/monit ly £228.85
BMS Gre?nﬂslc?;e?gnly £99 ONLY £1 4-95

PRINTERS includes Cables, Paper and Screen Dump Programs.

STAR 10-X SILVER REED e

120 CPS, 10 character sets, EXP500 OEL 200 PRESTEL MODEM
dm_.rw] loadable character set, DAISYWHEEL with 1200/15 and 1200/1200
friction, tractor, roller feed. Kisisvwhee! at low cast from & at the amazing price of

Centronics I/F, true descenders, company with backup! £79.95 . VAT

Ll 0 NLY £29900 Prestel and Micronet software
ONLY £269 + VAT available NOW !

SECOND PROCESSORS

Z80 64K RAM £299 + VAT
Z80 64K RAM with SAGE or PERFECT software £375 + VAT
6809 64K RAM FLEX O/S £289 + VAT

SECOND PROCESSOR SOFTWARE  |EREE DELIVERY TODAY (Orders over £90)

SAGE INTEGRATED ACCOUNTS: . :
Sales, purchase, stock control — included with Ifyou are in Greater Manchester, Cheshire,

ZB0O 64K RAM card only £375 + VAT Lancashire, Merseyside, West Yorkshire or
Al fr 8800 South Yorkshire, if you ring us now we can

Pascal, Cobol, Forth compilers. Also 6800, Z80, 6809 and send one of our highly trained staff to install
6800 Assemblers and Cross Assemblers. your computer equipment Today.

AS USUAL LOADS OF SOFTWARE AVAILABLE RING 061-366 8223
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BBC Microcomputer Upgrade Kits | BBC Microcomputer Cables
wrire wmlame r BBCAZE Madel A to B upgrade kil G500
44 | was ple t.Ih{In‘t_E Y EBC D.M_T_-....ﬂ.-.f? * a7 Eﬂ;dEICnn;::f::rfT ki
surprised to receive BBCID  Double density disc intarace kb Hm_'.zé lug & 3 1 Dyges
1]._':3'4[ I:?':.Ifl:"'.‘-']. '!!-’I?Stl':"rdﬂy BB{_—,!' E":”"" interiace kil ] :.-, - --.:ﬁ:r.unhml connesion + | e
K ANBI4 Speech imerfoce 300 BEC e sie cable 2xl & + e
only 2 working days : T I2Smmpgeks 403
after I first wrote BBC Microcomputer Econet BBC24 7 pin din pl. (cassette ini) 058
T ;) Accessories HRC2:  Epindin pl [RGB outpu) 069
to you - not many AEHIB 10 Siation lead sel 2075 1B
suppliers in the small T -
= T & AES20 | 3.00
C UI’HFJ'thE]' market AESZ1 Filesorvar Level 2 4900
manage such a fast ALY H0W Eromsl cable v > =
: 3 3 z arriage Charges
f'Ll Imar Durld ILII'IE".rr Acomnsoft Langudq\eq "‘ OHEE' ﬂgmﬂ, mﬂn? 'E.'.':-:upu!wa Moritogs, & Printess by
"l o |'.|' 1§ 5 . Farth casaeite 5 85 :'I:II'.'pi.'\-!! - Hb."
.« JL.London | TN | thanks for your D dtvas papes, od Pro, Teltess
SBLM  Microlest cassetis 55 60 . s prormal poal Ak
BBC Microcomputers Price £inc VAT| EEH%T Lisp 40 wack disc -] spee d? and efficient i ~hi gl o ¥
: Foath 80 trock diar L M ather ilems by mosmal post 1B
ANBOI  BBC Microcomputer Model B 39800 | SNLOS  Microtest 40 srack dise 58 80 service. Irr Terms
ANBOZ  BBEC Microcomputer Modal ; NLO3  BCPL Rom disc & Manisal 9365 B.Y., London All ttems aHered subject ta ovailabling
ANBIG B Em:!»cﬂmpuff' Model B o - binied o e All prices include VAT which is .
+D EB " [
AN BB‘:'“-P-:lcm Maodal B + Diec i C MIEIDEDIIIPUtEIS e et
& Econet 545 20 Account facilities available subject 1o

BBC Microcomputer Compatible
Disc Drives

EBCI1S  Single 10DK drive a1 25
BBCIID  Dhual disc drive 22 100K .2 25
BBC3ZS  Simgle M0K double sided

drive £58.75
BBCAID Dhaal deouble sided dise drive

22200K 4E3.00
BBCME  Single 400k double sided BO

trock disc deive 40580 trock

switchoble FIN]
BBCMD Dual double sided BD track

dise drive 40 mack -

swibchable B03 75
All dise drives supplied with connecting cables,

Model B £399.00
with disc
interface

Elatus
athersise strictly cash witk order

Cradst cords (Access & Visa] accepled wilh

no surcharge on all tems excepl BAC
Microcomputers

Full rebund

d requeated, on out of stock itlems
Daliwsry
Mast items are available ez siock ond orders
received ug io AFM will be degpriched lhe samsa
By
Guarantes
All producis are guarantesd for 12 months bam

daie of rchase urespective of arginal equipment
manudocturers guaranee

Telephones Orders

whlihes dise and manusl

BEC Microcomputer Compatible
Floppy Discs

44 Thank you for your

BECAOTS Single sided 40 track discs prompt, helptul service.rr
Box of 10 1715
BRCAOTL E'-'.-l.-blfls ded 40 trock discs W, LEI:I.'].I;'].E'!.I'. Berkshire
ax off 10 TS5
BBCAOTD Double ssded B0 rack discs &
Bokel ) TRl 441 am impressed

BEC Microcomputer Compatible
Monitors

with your quick and
efticient service.Fr

&4 hous aernce jansophase alter hours) availalle

Acorn & Acornsoft Books

loa telephame arders

SBIA E-E:n-':l.l.'n- 5-:-|':|.-h o ] 150 -

SBDz Graphs and Cherts 753 | Prices: all pricesINCLUDE
SBD Farth T e— —_—

SBD04  Lisp rs0 | VAT but NOT carriage. Please
A L View guide 250 -

SED0H lato View 250 | add the carriage to your order.
SEDMD BCFL Manual 1500

ANJOI User Guide 1000

BBCI?  CCU DFS Mansal 100

BBC Microcomputer Compatible

44 Fantastic service-

MMON  Microvitec 1431 coloar & Printers .
mocon RECH bobmmoiion N Peterboroush | 1 wish more people
AMON "HE(}II? L!‘;:l:'-h ! Lot I;R I\ : LIST B listing pe were as Dnrt:le ball
STAND L144 as you are.

&=y SPECIAL TELEPHONE NUMEER Y
fﬂﬂfl Mif::ﬁf::z?;::pREEESBGT: i‘u é FOR FAST,IMMEDIATE SERVICE, Iélgssg(ozsggl) T.P., Tiverton, Devon
BBCAS  Foirotjopaticks. 1300

If you think our

prices are keen,

wait ’til you try our service.

Quality:

Service:

We only sell prime branded products from the indus-
try's leading manufacturers such as Texas Instruments,
Motorola, National etc. They are all current production
with recent date codes. We do not buy sub standard
products, manufacturers surplus or job parcels.

Reliability:

All systems products are fully tested before despatch
and are guaranteed to be in good working order. All
faults reported are fully investigated and promptly put
right. Investigation has revealed that the vast majority

of these faults have occurred as a result of damage
caused in transit.

MIDWICH

@ COMPUTER COMPANY LIMITED

RICKINGHALL HOUSE, HINDERCLAY ROAD, RICKINGHALL, SUFFOLE IP22 1HH. TEL.DISS (03T ) BEETS1.

All orders received by 3.30 pm are despatched that
same day by lst class post or Datapost, stock permitt-
ing. Better than 95% of the product range is in stock in
depth at any one time.

Value for Money:

Due to our bulk buying power and low overheads we
are able to offer very attractive prices for even modest
quantities. A straight comparison of our price list with
any franchised distributor will reveal a huge difference
— in some cases our price is a third of the competition.
There are no minimum order charges and our post
and packing costs are actual costs.

For FREE CATALOGUE post to Midwich Computer Company Limited,
Rickinghall House, Hinderclay Road, Rickinghall, Sulfolk [P22 |HH

Name

Address

Telephone MU 3
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Part 11 of MIKE BIBBY'S

AS promised last month, we'll be
covering colours this time, and seeing
how easy they are to use.

In fact, before I give you the theory,
try running Program I, and see what
happens:

L0 REM ##+ PROGRAM I ###
20 MODE 3
30 COLOUR 1
40 PRINT"’
30 COLOUR 2
40 PRINT*
70 COLOUR 3
80 PRINT"" "Colour 3*

"Colour 1"

"Colour 2*

It writes in three different colours!
The way you get the micro to change the
colour of its writing (we should really
say text) is to use the COLOUR
command.

COLOUR 1 causes it to print text in
colour 1 from then on. In Mode 5 colour
1 is red.

COLOUR 2 causes text to be printed
in colour 2. As you can see, in Mode 5
this is yellow.

COLOUR 3 obviously gives white.

So, in Mode 5 COLOUR 1 gives red
text, COLOUR 2 gives vellow text, and
COLOUR 3 gives white text. Actually,
you can fiddle with this, but more of that
later.

When vou think about it, there are
four colours on the screen — the red,
yellow and white writing in the
foreground plus a black background.

You can actually choose to write in
black if you want to by using COLOUR
0, but you won’t notice it against the
black background. If you don’t believe
me try adding these lines to Program [:

90 COLOUR ¢

100 PRINT °* *Colour 0*

Now Mode § is a four colour mode,
as is Mode 1. Can you remember the
difference from last month? If not, try
altering line 20 of Program I to:

20 MODE 1

and then run the program.

That’s right, Mode 5 gives you 20
characters per line and Mode 1 gives
you forty. The colour numbers still refer
to the same colours, though.

What happens if we alter it to a two

introduction to programming

Let’s dip into

the Micro’s

colouring box

colour mode? Change line 20 to:

20 MODE 0

You should only see “Colour 1" and
“Colour 3" displayed, both in white.
“Colour 2" has disappeared. This is
because in this mode you have only two
colours to play with, black and white.

As before, COLOUR 0 gives black.
COLOUR 1 then has to be white. When
it reaches COLOUR 2, the micro has
run out of fresh colours so it goes back
to black — hence the disappearance of
“Colour 2".

The next colour is then white so
Colour 3 appears as white. I think you
can guess what COLOUR 4 and
COLOUR 5 produce!

Now try Program II. At first glance
this should produce the same results as
Program I, this time using a loop.
However, all is not as it seems, since it’s
in Mode 2, a 16 colour mode. Try
running it and see.

10 REM ##+ PROGRAM II ###
20 MODE 2

30 FOR loopt=0 TO 3

40 COLDUR 1oopk

50 PRINT' *Colour ";loopi
40 NEXT loopX

COLOUR 1 still gives red, but
COLOUR 2 now gives green, and
COLOUR 3 yellow.

An important point coming up. These
colour numbers do not mean fixed
colours. As we've just seen, 2 is not

always yellow, 3 not always white, and
so on. The meaning of the colour
numbers varies according to mode.

To sum up, the meaning of the colour
numbers depends on the “logic” of the
situation. So they are officially called
logical colour numbers.

So, in the correct jargon, COLOUR 2
causes foreground text to be written in
logical colour 2. As we have seen, mn
Mode 5 this is yellow, in Mode 2 it is
green and in Mode 0 it is black.

The point is that logical colour
numbers can be interpreted as different
actual colours on the screen depending,
for instance, on the mode.

To see all 16 colours in Mode 2, alter
line 30 to:

L___su FOR loop?=0 10 15 |

and run it. Notice that it's 0 to 15 — this
does in fact give 16 different colours!

The logical colours from (0 to 7 should
be fairly obvious, but what’s going on
with all those flashing colours from 8 to
157

Well, logical colour 8 flashes between
black and white, logical colour 9
between red and cyan, and so on. If you
can't make out all the pairs yourself,
Figure I summarises them.

It may seem odd that there are two
pairs flashing between black and white.
This is because colour 8 flashes black
then white, while colour 15 flashes white
then black.

None too clear, 1s 1t? Program III
should help.
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10 REM ##+ PROGRAM II1 ##+
20 MODE 2

30 COLOUR 8

40 PRINT TAB(0,12)"Colour 8*
45 COLOUR 15

30 PRINT TAB(0,13)"Colour 15"

This shows that while they flash
between the same two colours, they are
not in step. When colour 8 is showing
white, colour 15 is showing black and
vice versa. The same logic applies for
the other flashing pairs. :

One irritating point about Program
111 is the fact that it leaves text in colour
15 — everything you type in flashes.
Most annoying!

You can stop this by entering:

COLOUR 1

after which the rest of the text will
appear in red.

So far the logical colour numbers
we've been using have changed the
colour of the foreground text. Let’s try
altering the background colour.

Change mode with:

MODE 35

Then enter:

‘COLOUR 129

and then type in some random letters.

Hey presto, you still get white letters,
but each individual letter is on a red
background.

What happens is that if you want a
red background to your numbers you
simply add 128 to the logical colour
number for red (1) and use the sum in
the colour statement. Hence the use of
COLOUR 129.

So, to put the letters on a yellow
background you would use 128 plus 2,
the logical colour for yellow. That is,
COLOUR 130.

However, white letters on a yellow
background look awful, so let's change
the foreground text colour to red at the
same time.

Entering:

COLOUR 130
COLOUR 1

should have the desired effect.
Actually we could have achieved this
by entering the one line:

COLOUR 130:COLOUR!

The colon separating the two
statements allows us to put them on the
same line. It's the Basic equivalent of
putting a full stop between sentences.

Try:

COLOUR 2: COLOUR 129

Can you work out how this gives you
yellow foreground text on a red
background?

Now, when we changed background
colours, only the background of

Program IV illustrates the back-
ground colours available. Each time
through the loop (lines 30-80), the
background colour is increased and line
40 chooses a new background colour
(loop%+128) as loop% increases each
time through the loop, and line 50 clears
the screen to this colour.

Line 60 prints out the new colour
number for all the world to see, while
line 70 introduces a pause, by waiting
for a key to be pushed. The loop then

FLASHING COLOURS
Colour Logical

pair colour number
Black-White 8
Red-Cyan 9
Green-Magenta 10
Yellow-Blue 11
Blue-Yellow 12
Magenta-Green 13
Cyan-Red 14
White-Black 15

Figure I: The logical colours’ flashing pairs

subsequent text characters has been
altered.

At the moment the background
colour is red. Try:

CLS

The whole screen is cleared to the
background colour, so from now on
your characters appear in a yellow
foreground on a red background.

To prove that Colour 0 really does
give a black foreground text — I'm sure
you still doubt me — try:

COLOUR 0

and type away. All should be revealed!

10 REM ##% PROGRAM IV #¥s

20 MODE 2

30 FOR loopZ=0 TO 13

40 COLOUR loopi+128

50 CL5

&0 PRINT TAB{(0,15)"Background
Colour";loopi+128

70 pause$=GET#

80 NEXT loop%

90 COLOUR 128

100 CLS

takes you onto the next background
colour.

Lines 90 and 100 are to ensure that
you aren’t left with an annoying flashing
background when you drop out of the
bottom of the loop.

10 REM ### PROGRAN V ###

20 MODE 2

30 FOR loop¥=0 T0 15

40 backgroundi=loopX+128

30 COLOUR backgroundi:CLS

60 PRINT TAB(0O,!5) "Backqround
Colour®;backgroundX

T0 pause$=GET$

80 NEXT.loopk

90 COLOUR 128:CLS

Program V does exactly the same as
Program IV, and if you look carefully
you'll see that it’s equivalent — I've just
used a variable (background%) instead
of loop%+128 (it’s calculated in line
40). I've also put the CLS on the same
lines as the Colour statements (lines 50
50 and 90), separating them with
colons.

Well, that’s all for this month. I told
you it was easy! More on colour next
month. N
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B  WATFORD ELECTRONICS

Dept. BBC, CARDIFF ROAD, WATFORD, HERTS. ENGLAND. ':||
Tel: Watford (0923) 40588/37774

' BBC MICROCOMPUTER
Model A—£260; Model B —£346

| Upgrade your Model A with our
i Upgrade Kits and save yourself £ s 55

BBC1 16K Meamory

(8 x 4816AP-3 100nS) £24.00
BBC2 Printer User /O Port £8.10
BBC3 Disc Interface Kit £95.00
BBC4 Analogue /O Kit £8.25
BBCS Serial /0 Kit Eg?g
BBCE Expansion Bus Kit :
Complete Mod. A to B Upgrade Kit £55.00

Dust Cover for BBC Micro

i Protects your expensive Micro from foreign

- badies. £3.95

BBC GP100A
PRINTER

10" Tractor Feed,

80 columns, 30CPS

MNormal & Double width Char,

Dot res graphics. Parallel Interface standard.

ONLY £155 (£7 carr.)

RX80 F/T PRINTER

As above but has both Friction and Tractor
Feed. £259

Epson FXB0 Printer

160 CPS, 11 x 9 matrix, proportional spacing,
superscripts, subscripts, dot addressable graphics.
Mormal, Italic and Elite charactars. Up to 256
user defimable characters. Down loadable
character set. Condensed and doubla width
printing. Full proportional spacing. Four user
defined margin positions. Tractor and Friction
feed. 10" maximum width Bi-directional, logic
gaeking Centronics interface standard.

ONLY £345 (E7 carr.)

Epson FX100 Printer
Same as FXB0 but has a 15" wide Carriage £495

Ribbons Dust Covers

MEBOFT £4.75 £4.50
MxX100 £10.00 £5.25
FXB80 £4.75 £4.95
RXB0O £4.75 £4.50

PRINTER INTERFACE BUFFER

Neatly packaged self contained box,
supplied complete with all leads,

manual and detachable power supply.
Price: 16K Unit £99
Price: 4BK Unit £135

INTERFACE CABLE

BEC to Seikosha Cable

DUST COVER for GP100

FRICTION FEED

Attachment for GP100&A or 250X Printers £26

® Spare RIBBON for GPBO £4.50
® Spare RIBBON for GP100 £4.95
® Spare RIBBON for GP250 £5.95

GP-700 Colour Printar Screen-dump routing in ROM
FOR BBC Micro £12

Epson RXB0

100 CPS, 9 x 9 matrix, dot addressable i
graphics, condensed and double width printing
Mormal, Italic and Elite Graphics. Tractor feed,
10" max width, bi-directional, logic seeking.
Centronics Interface standard.

ONLY £235 (£7 carr.)
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BROTHER HR-15
DAISY-WHEEL PRINTER

An exceptionally high guality daisy wheel
printer at the price of a dot matrix printer.
18CPS: bi-directional, 3K of buffer; has clear
buffer facility, carriage skip movement,
proportional spacing: underlining; bold print
and shadow print. Prints in two colours; super
and subscript facility. Impact control facility to
vary pressure on paper for making carbon
copies. Has Centronics parallel or RS-232
interface. Connects directly to BBC Micro. A
ribbon cassette plus a separate red ribbon.
Optional extras: single sheet feeder takes up to
150 A4 sheets: a keyboard that transforms
HR15 into a sophisticated electronics
typewriter. Attractively finished in beige.

Special Introductory Offer
ONLY £375

Single Sheet Faader £199
Keyboard £150
Ribbon £3
Daisy Wheel £18

LISTING PAPER
84" or 93" Fanfold paper plain or ruled
(1000 sheets) £7 (£1.50p carr.)

15" Fanfold paper (1000 sheets)
£9 (£1.50p carr.)

Teleprinter Roll (econo paper) £4 (£1.50p carr.)

Telex: 8956095 WAELEC

PRINTER LEAD 36"

Ready made printer lead to interface BBC Micro
to EPSON, SEIKOSHA, MEC, etc.. Printers.

Special Extra long (60" Cable

DATA RECORDER &
ACCESSORIES

Top quality Slimline, portable Data Recorder for
computer use. Mains/Battery, oparated with
counter

DATA RECORDER CABLE

For our Data Recorder to BBC Micro

DATA CASSETTES Top grade C12 Data
Cassettes in library cases.

STAK-PAK

The unigue

computer program

filimng and storage

systam. Made of

tough black

plastic thesa

compact drawer

sactions hold two

cassettes sach

and lock togethar

vertically to form miniature cabinets of any
height. Each drawer section has two Agfa C12
Cassattas with labals plus sxternal index card.
Five twin Paks (10 Cassettes)

(Postaga £1.00) £6

DISC DRIVES (CUMANA)

(&l Drives naw slimline 53" typel

DRIVES WITHOUT POWER SUPPLY
& TEC Slimline, Uncased, Single Sided 40
track, 54". 100K £126
® TEC Cased, Single Sided 40 track,
100K incl. Cables £139
® LCS5400 MITSUBISHI, cased, Single,
80 track, Double sided, 400K plus Cables £198
® LCS4005 MITSUBISHI, cased. Single
B0 track, 40/80 track switchable, Double
sided, 400K with cables £215
& LCDBOO MITSUBISHI, cased, Twin,
80 track, Double sided, BOOK plus Cables £376
& LCDB00S MITSUBISHI cased. Twin,
B0 track 40/80 switchable, Double sided,
BOOK with cables £425

CASED DRIVES with POWER SUPPLY
@ CS5100 TEC Single, 40 track. single sided,
40 track, 100K £165
® CD200 TEC Twin, 40 track, single
sided, 200K £325
® C5200 TEC Single, 8O track, single
sided, 200K
® CDA400 TEC Twin, 80 track, Single
sided, 400K
& CS5400 MITSUBISHI Single, BO track,
Double sided, 400K
® CS54005 MITSUBISHI Single, 80 track,
Double sided, 40/80 switchable, 400K £340
® CDBOD MITSUBISHI Twin, 80 track,
Double sided, 800K £
® CDBOOS MITSUBISHI Twin, 80 track,
Double sided, 40/80 switchable, 800K £550
® Carriage on Drives £7 (Securicor]




' £8
£12

:24.00
£2.50
3i6p

12

A)

S o8 @ & &

=8

51" DISKETTES
{2 years warranty)

& 10WABASH Diskettes 5/S £15
& 10 WABASH Diskettes D/S £25
{Lifetime warraniy)
® 10 Verbatim or 3M Diskettas 5/5 £17
® 10 Verbatim ar 3M Diskettes D/S £27
DISC ALBUMS

Attractively finished in beige
leatherlook vinyl. Stores, protects and
displays 20 discs in double-sided
clear view pockets. ONLY £4.95

READY-MADE LEADS

CASSETTE LEADS 7 pin DIN Plug

to 5 pin DIN Plug + 1 Jack Plug £2.00
to 3 pin DIN Plug + 1 Jack Plug £2.00
ta 7 pin DIN Plug £2.50
to 3 Jack Plugs £2.00
& pin DIN to 6 pin DIN Plug (RGB) £2.50
Monitor Lead. BNC to PHONO £3.00

Disc Drive to BBEC Micro Power Lead
Single: £3.00 Dual £3.75

PLASTIC LIBRARY CASES
for Disc Storage s}” (holds 10) £2

LOCKABLE STORAGE UNITS

Attractively finished, strong beige plastic base
fitted with dividers. Smoke acrylic top. Supplied
with adhesive title strips for ease of filing.

® M-35 Holds upto 35 mini discs £14
® M-85 Holds upto 85 mini discs £18

FLOPPY HEAD CLEANERS

Unless your office/home is dust free, you should
clean heade at least once &8 week to avoid the
risk of cross contamination.

Simply apply the cleaner to one of the specially
formulated cleaning discs, insert into the drive
and initialise. If your systemn has no initialisatign
program then insart the disc and open and close
the door § times.

£16.00

BBC Micro

WORD-PROCESSING
PACKAGE

A complete word processing package consisting
of: BBC Model B, Zenith 12" Green or Amber
Monitor, Twin 200K highly reliable {1 year
warranty) Twin Cased Cumana Disc with own
power supply, the popular WORDWISE word
processor, Watford's own highly sophisticated
62 File DFS interface fitted, the world
renowned Brother HR15 Daisy Wheel Printer,
Gemini's Beabplot & Beebcalc Spreadsheet
Analysis Software discs, 10 blank diskettes,
500 sheets of fan-fold paper. Manuals and all
tha leads.
All you require is a mains power point to have
it up and running (we even supply the 4 way
mains trailing socket).

ONLY £1,380 (carr. £15)
(P.5. We will alter the package to suit your
particular requiremeant. Call in for a
demonstration. )

NEW
Mk Il 13 ROM SOCKET BOARD

Now all lines fully buffered — On board battery
back-up facility = will accept 2716, 2532, 2764
and 27128 ROMs,

Simply plugs into one of the four ROM sockets
currently available in BBC Micro. There are only
5 solder connections to be made. Full
instructions are supplied.

Qur 13 ROM SOCKETS BOARD enables the
User to increase the Sideways ROM capacity
the basic four sockets on the main board upto
the full SIXTEEMN capable of being supported by
current operating systems. In addition the board
is designed with the facility to hold upto 16K
RAM, which when switched into operation is
automatically selected by any WRITE signal to
the Sideways ROM area. This gives the User the
ability to write a utility or language and upon
pressing break have the utility or language up
and running (new ROM software can be
developed and tested in situ.)

The Board gives the User, plenty of freedom to
explore the possibilities of the new paged ROMs
due in the coming months and offers them the
chance to develop their own.

All lines are fully buffered and the Board meets
or exceeds all timings for operation in the BBC
Microcomputer. When fully populated, the ROM
Board consumes less than half the recommended
maximum current limit.

Supplied ready-built and tested complete with
fitting instructions

OMLY £29.95 (carr. £1)

EPROMS & CMOS RAMs
for BBC

2764-250n5 (BK ROM) £5.95
27128-250nS (16K ROM) £18.00
6116-150nS (2K RAM) £4.75
6264-150nS (8K RAM) £26.00

MONITORS

MICROVITEC 1431

14" Colowr Monitor, RGBE
Input. (as used in BBC
programmes] FREE Interface

Lead. £206

® MICROVITEC 1451 Hi-res

14* Monitor incl. lead £319
® NEW MICROVITEC 14" Colour
Monitor/Composite Video £249

® KAGA RGB 12" Meadium
Resolution Colour £210

® KAGA RGB 12" High Resolution Calour £259
® KAGA 12" Standard resolution colour

MONITOR/COMPOSITEVIDED ONLY £219

® BNC Connecting Lead £3

® RGB Connecting Lead £5
® ZENITH 12" Green or Amber Monitor
Hi-resolution £75

Carriage on Monitors £7 {Securicor)

ZB0OA 2nd PROCESSOR BOARD
for BBC Micro

@ Although intended as a BBC add-on, it is
totally stand alone (i.e. Can ba used with any
RS232 Terminal/Computer).
& ZB0A Processorrunning at 4MHZ (Mo, wait
states) G4K Dynamic Memory, 16K ROM space.
Disc interface with single/double density, 40/80
track, single/double sided. Two serial channels at
indepandent BAUD rates. Parallel printer
interface
® Mo additional drives are neaded other than
those already being used on the BBC as the disk
drives can be shared or can be run on the Z80A
Processor alone. (This unit can be operated
without the disc interface inside the BBC.)
& EXPANSION — OPTIONS

|IEEE-488 GPIB Interface with Control, Talk

and Listen

Ram in 64K and 192K increments

Hard DISC INTERFACE (to controller)

Dual Parallel Interface

8" Floppy Disc Controller

Dual Serial Interface

Real Time Clock

Prototypeboard
{Also another 64K Ram card can be plugged
inside the unit)
® CP/M 2.2 - Not a lookalike, making the CP/M
Users Group available to you.
@ All BBC screen, sound and QOSBYTE facilities
available to the CP/M user.
& Uses a full intelligent terminal emulator to
enable the user to run 99% of all commercially
produced CP/M software with no modifications
whatsoever.
® Supplied in a standard half height drive case
with integral PSU and finished in the standard
BBC colour.
All this and more for ONLY £350 plus VAT.

EPROM PROGRAMMER
for BBC MICRO

At last! — the EPROM Pm_?rammur for BBC
Micre Computer from WATFORD ELECTRONICS
that will suit both your pocket and all your
requirements. Programs all popular types of
EPROMS from 2K bytes up to 16K bytes -
2716 — 2516 — 2532 — 2584 — 2764 —
27128.

This estramely powerful system is designed for
your needs of TODAY & TOMORROW! = BBC
Basic programs can be copied into EPROM and
subsequently re-loaded faster than from a disc!
Suita?le for both hobbyist and professional
users

Just look at these features:

® COMPLETELY SELF CONTAINED -
Housed in its own sturdy case — Uses its own
power supply — connects directly to the 1MHz
Bus — Simple and Safel

® FULL SOFTWARE SUPPORT = Comas
complete with simple to use fully machine
code AOM based software and easy to
understand manual. Facilities include
Varification, Reading, Virgin Testing, Writing,
Editing, Saving, Loading and more! NOTE!I —
This software does not simply comprise hastily
prepared routines to get you going, but is a
professional, purpose designed applications
package.

® ACORN BUS COMPATIBLE — Use of the
1MHz connection complies with all Acorn
addressing recommendations — That means you
can still add-on such things as the TELETEXT,
IEEE 488 TUBE and PRESTEL

® Allows more than one program to reside in
an EPROM using the ROM Filing System.

ONLY £89 incl. Manual (E3 carr)

BEEB SPEECH
SYNTHESISER

VERSATILE SPEECH SYNTHESISER
UNIT FOR THE BBC
MICROCOMPUTER

Watford Electronic’s very own Speech System
Specially designed so that even a novice can
make his BBC talk:-

SIMPLY the best! — An unlimited speech
synihesis system. Complete with
easy-to-follow manual. Controlling software
ig in ROM so no Cassette Loading
problems!

PHOMEMES for word synthesis — That means
unlimited vocabulary! No extra speech
dictionary chips to buy!

BUILT-in Library of approximately 500 words to
get you started.

EMGLISH accent — Utilises inflexion techniques
to produce highly :omprnhenaibla speach,

EASY to use system — Just plug the software
ROM into a socket, the Speech unit into
the User Port, and away you go'! No
specialised "dealer upgrade’ required!

COMPACT wnit — The whole system is built into
a small case — easily tucked behind the
computer. Auxillary output socket provided
for direct connection to an external
amplifier.

HOURS of fun! = Suitable for any application
Games, Educational Programs, Specialised
Packages

We know this all seems to good 1o be true but
DON'T BE LEFT SPEECHLESS!' Order your
Versatile Speech Unit now!

Only £39
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* THE ULTIMATE *
BBC MICRO DFS

by Watford Electronics

High acclaimed at the Acorn User Show.
What do the independent press say?

Good value for money — Beebug Aug. 83

A very worthwhile package — The Micro User
You'll be buying a very powerful package -
Personal Computer News

Superior DFS; Excellent disc sector editor —
Computer Answers

Without a doubt, the most sophisticated DFS
Software yet written for BEC Micro Computer.
This powearful new DFS is fully compatible with
ACORN DFS yet has much increased power
due to additions, carefully ‘designed to make
life easier in normal use. It consists of over
14K of efficiently written machine code. It is
entirely self contained and so does not require
a utilities disc to function.

* The system can either use the ACORN
standard 31 files per disc side or DOUBLE THE
CAPACITY to 62 files. The size is selected at
formatting time. Copying between discs with
differant catalogue sizes works perfectly
normally.

* A FORMATTING PROGRAM is built in,
permitting formatting to 3540,80 track formats
with either 31 or 62 files. Since the formatter
is built in to the DFS it can be used without
affecting whatever program you are using.

* A DISC VERIFIER is also built in. This
checks the internal chacksums on each sector
to identify any corrupted data. This is extremely
useful when saving valuable data as it shows
faulty discs guickly and easily. Again it does
not affect the program you are using.

* A bulilt in DISC SECTOR EDITOR gives a
screen window onto the disc enabling detailed
editing of any byte on the disc. This is very
useful for recovering accidently deleted filas
and can save weeks of work.

* A double step mode allows the user of 80
TRACK DRIVES TO READ 40 TRACK DISCS.
This mode is software selected for each drive
individually, thus allowing a 40 track disc to be
copied onto an 80 track one very easily. THIS
ELIMINATES THE MEED FOR EXPENSIVE
SWITCHABLE DRIVES.

* A WORKFILE function sets the name to

be used when the null filename is issued. This
allows a program to be edited and repeatedly
saved having only typed its name once.

* When using LOAD, CHAIN, etc. it is possible
to specify an ambiguous filename. This will
result in the first file whose name matches the
specification being used. This saves 1yping the
end of a filename that you know is uniguely
identified by its first few characters.

* Two commands exist to simplify the transfer
of programs from TAPE TO DISC. These load
the file to & 1100, switch off the disc system
and then move the file to its correct load
address: thus saving a lot of complicated
programming. This command can be used to
load files up to 27K75 long.

* An advanced COPY command is included
which will prompt the user, requesting whether
to copy aach file

* RENAME has been extended to allow the
use of ambiguous filenames. This allows you to
change BERT1, BERTZ, BERT3 o FRED1.
FREDZ, FRED3 with only one command.

* OPENOUT has been improved to give you
fewer annoying 'Can't extend errors, as it
automatically picks the biggest space on the
disc in which to put a file. A SPACE command
lets you know how much space *COMPACT
could create before you waste time doing it.

* 2K of RAM can be reclaimed from the DFS
by setting "PAGE” to & 1100.

Now with extra features.

* The powerful library system has been
extanded so that libraries now work on all
accesses not only *"RUN. This allows you to
have a utility directory with all your commonly
used programs without muddling in your
current workfiles. Very useful for BCPL User.

* Programs can now reside lower in memory
by reclaiming some of the DFS’ workspaces,
indeed PAGE can be taken as low as £1100
undar most circumstances.

* To make DFS easy to use, wild cards ("*7)
have besn made vastly powerful, e.g. *INFO

Continued:
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BEEBFONT ROM

BEEBFONT is a remarkabla new concept in BEC
software, exclusively available from Watford,
Once fitted, the 16K ROM will enable you to
produce attractive text displays in following
different styles:

i

hBCDEFGHIJKLHNﬂF
abcdefghijklimnop

hacnﬁrsuinLunor
abcedefdhiJkl

RBCDEFGHlJKLHNOP
ABCOEFGH I JELWNGP

* It works in modes 0, 1, 2, 4, using full
colour.

* Simply use Ctri-V to select the font and all
further screen output will be in a new style.

* Even the ordinary Beeb character set can be
enhanced by doubling height or width and
emphasising to give bold print.

* A comprehensive editor is included which
enables the user to design his own characters.

#* A spooling program is provided which anables
pre-formatted text files to be displayed on an
Epson printer using the full range of character
styles.

* This really must be one of the most original
and exciting products of the year.

* A twenty page manual is provided and the
demao/editor software comes on disc or cassefte
iplease specify when ordering). ONLY £39

BEEBMON

The most powerful and versatile machine code
monitor ROM yet written for BBC Micro. It has
all the normal memory editing, moving and
relocating facilities, plus all editing is with a full
screen editor ellowing scrolling up and down
memory, entering in Hex, ASCI| or standard
assembler mnemonics.

In use as a debugging tool, you run code undsar
a total emulation system. Everfelt a desperate
urge to set a break point in ROM? No problem
— you can aven have breakpoint on reading or
writing locations in memory and on register
contents. The system fully supports debugging
of sideways ROMs e.g. BASIC can fully and
easily be run from within Beebmon and from
there DFS and other sideways ROMs can be
used in total emulation mode,

Beebmon can even run itself. In so doing you
can nest Beebmon up to a level limited only by
the memaory size. Beabmon uses 256 bytes of
workspace, located anywhere in memory, even
on the 1MHz Bus, Beebmon effectively uses ng
zero page workspace, so your program le.g.
BASIC) can use any or all of the base page.
How does it achieve this? By providing a 6502
interpreter all programs running under it exist
in @ vertual BBC, so special memaory locations
like the ROM latch are not actually accessed
by your programs, instead they alter a location
in Beebmon's workspace. Emulation also
allows immaediate return to Beebmon command
level by ctrl-escape no matter what code is
baing excuted at the time. All this exceptional
power and flexibility is complemented by a
clear and detailed manual included in a valug

for money price of:
ONLY £25

DISC DOCTOR £26

A sophisticated Disc Utility ROM with many useful
commands. (For detail description please refer to
Computer Concept’s advert in this magazing.

Wordwise

Without doubt a very sophisticated piece of
software for the BBC Micro. It has all the
features of a professional word processor yet is
gasy 10 use.

only £33

NEW LAUNCH
* * NEW NEW NEW * *

IT'SHERE!!!WATFORD'S LATEST ROM
BASED SOFTWARE

DISASSEMBLER ROM

Discover the hidden sacrets of BASIC and the
OPERATING SYSTEM with this easy to use
programmers tool.

A ROM based machine code Disassembler for
the BBC micro. It enables machine code
programs to be listed in BASIC/DUMP format
and thus is the perfect complement to the built
in assembler. It allows Sideways ROMs, files on
disk or tape to be listed, and also has a
comprehansive editor, allowing mnemonics to bes
altered directly, as well as HEX, DECIMAL, ASCIl
and BINARY memory editing. There is also a full
sot of labelling facilities available (up to 3,200
labels), with the major locations and routines
already laballed.

Thus DIS-ASM enables any monitor program,
such as BEEEMON to be used to much greater
effect as it is not necessary to disassemble
memaory each time the display is altered.

All these and other facilities for ONLY £168
(Price includes a comprehensive manual and
fitting instructions.)

FORTH ROM for BBC

This superb (FIG FORTH) compiling language
now available in ROM. Simply plugs into one
of the ROM Sockets. Manual included £36

DFS continued:

=a* gives information on all files in the current
dirgctory which have an "A” anywhere at all in
their filename.

* Comprehensive and clearly written Manual
[available separately} gives the usér a complete
package deal.

* Fully compatible with BBC TELETEX and TORCH
Systems

DFSROM OMNLY £29
Complete Disc Interface Kit including DFS
ROM and fitting instructions ONLY £95
Comprehensive and clearly written DFS
Manual OMLY £7.50
[P.S. This manual will only be sold to those
who purchase our DFS).
P.S. We will exchange your existing ACORN
DFS or PACE (AMCOM) DFS for the highly
sophisticated Watford's DFS ROM for

ONLY £25

TINY PASCAL (in 16K ROM)

PASCAL-T is capable of compiling source
PASCAL into a compact very fast
threaded-interpreters-code. Full editor and disc
support are included. Comprehensive
documentation supplied £59

N
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NEW
BEEB PRINTER ROM

"Makes Printing Childs Play "

Are you fed up with not being able to unravel your
printer manual and use all those features you paid
for? Need sensible paging for use in the creation of
booklets? Then you certainly need our Beeb Printer
ROM.

A machine code printer utility in ROM.

* ‘Single’ key operations replace control code
sequences for underline, front and size selection,
paper movement, etc. Up to 30 come pre-defined,
without effecting normal fn key usage.

* Automatic fanfold page margins. Puts gaps in
listings. PRINTed text etc to skip the folds. The gap
size alternates to minimise paper wastage when
using binders

# Form feed and related commands, made
available on ALL printers. Can also provide a left
margun.

* User defined characters embedded within text
are printed as on VDU,

* * Commands select option for GP100, STAR,
MEC, MX./FX, LP VII/DMP100, DMP200. Operates
witn parallel interface printers and is turned on by
*FX5,3.
Supplied complate with Manual,

Price: £24

{When ordering, please specify the make of printer
you have.|

WONDERFUL

WATFORD

SURGE PROTECTOR Plug

Safely eliminates dangerous voltage surges.
During & thunderstorm, a nearby lightning
strike can induce high voltage spikes in the
voltage supply or fluctuating loads can also
result in transient overvoltages which if
unchecked, lead to expensive data
corruption/loss. Qur surge protection plug will
provide the necessary surge protection. Simply
replace your standard 13Amp mains plug with
the surge protection plug (which is almast the
same size). Ideal for computers, Hi-Fi systams,
precision instruments, fridge freezers, etc. Max
surge current 2KAmp; Max. Voltage 250 Volts,

Prica: £8
BBC JOYSTICKS
Two varsions availablae:
SINGLE: Player type £7.00 sach

TWO Players typa £11.80 per pair

TWO NEW GRAPHICS
SCREEN DUMP ROMS
from WATFORD

e
e
N2 bump our 2

A versatile machine code hi-res Screen Dump
ROM.

® You can now have small or large 2 tone
dumps and multi-tone ‘colour’ pattern dumps
(8 distinct mode 2 shades) on every printer.

® *Commands initiate the required dump
optional parameters may be included for colour
masking and selecting the part of the screen to
be dumped.

® Clever use of the processor stack means
that no workspace is required! (Multitone
dumps also use 2 zero page locations.)

® For GPBO/100/250, STAR, NEC, EPSON
MXRXFX, LPVIL-DMP100/1 20/200/400.

® Screen modes 0, 1, 2, 4, & 5.

® Instruction Manual

All this for OMNLY £15

—~W_EPSON DUMP ROM

NEW

__u-"--

Will accurately DUMP all Screen modes
including TELETEXT, GRAPHICS and DOUBLE
HEIGHT. MULTITONE DUMPS are also

supported. ONLY £186

DISC EXECUTOR

Disc Executor is a sophisticated disc utility,
designed for the BBC Micro, which allows you
to transfer almost all of your tape software to
disc. It will handle "Locked” programs and
allows you to load full length adventure type
programs (i.e. up to &6E blocks) from disc in
seconds rather than minutes.

Prica: £12

EDUCATION Software

JUNIOR MATHS PACK (32K) £6.95
Makes learning fun for 5-11 year olds. This
package consists of 3 programs [menu driven)
that increase in difficulty as your child becomes
competent. A very good supplement te
standard educational methods,

CHEMISTRY £6.00
Make learning fun with this graded progrem
which teaches the Atomic table including

Atomic Symbols, Atomic Number and normal
form using a fruit machine type display, 5

levels,

WORLD GEOGRAPHY (32K) £7.00
Beautifully drawn Hi-Res colour map of the
world illustrates and aids this graded series of
tests on capital cities and populations of the
world

WORDHANG £7.80
(Age 7-13). A word guessing program based
on the well known Hangman game. Uses full
colour graphics., Complete with 260 words

and the facility save your own list of words.

WORLDWISE £7.80
[Age 7-15. Two constructive geography
programs allowing children to build detailed
data bases covering both the UK and the
world. Encourages children to refer to atlas
and reference books. Save the database
anytime.

PHYSICS £6.00
Displays measurements of mass, work,
temperature, etc., their associated units and
formulas for calculating these units. For 4th

and Gth formers.

WHICH SALT £6.00
Identify a compound from the result of a series
of tests. Superb graphical animation shows
what would otherwise be observed in a
laboratory. For 4th and Gth formers,

HAPPY NUMBERS £7.80
lAge 4-6). No reading skills are required to
use this colour graphics number recognition
and counting program. Children build patterns
of flowers corresponding to figures, quickly
learmning their significance

INTRO TO ARITHMETIC

4 programs - Additions, subtractions,
!'I"llJl[]D”CE'[iDﬂE and divisions. Help stage
moving graphics and colours. Worksheet

produced at the end of program. (5-7 years
old).

£10.45

PLINTH FOR BBC MICRO

Protect your micro from the weight of the heavy
/Monitor, This sturdy plinth is attractively
finished in BBC colour. It can be used to support
a8 monitor or a printer. The micro slides
underneath comfortably. A must for every BBC
Micro owner, specially for those who have to
move/open their computer frequently.

Price: £10 (carr. £1.50)

PLINTH FOR PRINTERS

Keeps your desk tidy. Place tha printer on the
plinth and the paper underneath. Finished in
BBC colour

E10 (carr. £1.50)

VOLTMACE'S DELTA 14
Hand-set

[Highly acclaimed at the Acorn User Exhibitian)
Save your BBC Keyboard from a games bashing
with our precision, smooth, sprung return 'Delta 14°
Joysticks which has a built-in 14 Button Keypad
The hand set is Acorn Soft compatible and will woark
as a Joystick and two Fire buttons. Adding the
ADAPTOR BOX will enable the use of all twelve
Buttans |plus two repeated).
A user frendly, Keyboard to Keypad transfer
program allows you 10 assign any Keyboard Key 1o
either Keypad button or Joystick direction. The
program also allows you 1o adjust sensitivity on the
Joystick and conversions can be saved in a library
which already contains some Acorn-Soft conver
5105
Price: 'Delta 14' Hand set £12.50
ADAPTOR MODLULE £11.95
TRAMSFER PROGRAM Tape £5.15
Disc £7.7%

ONE STOP
SHOP

ATTACHE CARRYING
CASE for BBC Micro

These Attache Carrying cases are attractively
finished in mottled antigue brown leatheretie. An
weal and wvery safe way to carry your BBC
Microcomputer Price: £10 (£2 carr.)

This space is
reserved for the
launch of yet
ﬂﬁv another ROM based
S‘E:B‘ Software for BBC
%‘EJ Micro.
For details please
read our advert
next month.

EPROM Programming
Service

New from Watford, a service to the writer of
Sideways ROMSs for the BBC Micro or any
other ROMs. Send us your ROM dump on BBC
format disc, 40 or 80 track stating the type of
EPROM required. We will program for you
25186, 2716 Isingle rail), 2532, 2564, 2764 or
27128. (You may send your own blank
EPROMs or purchase them from us).

Programming service charge £8

WATFORD
"ELECTRONICS
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GEMINI'S BUSINESS SOFTWARE

Cashbook Accounts £52
Final Accounts £52
Invoices & Statements £17.25
Commercial Accounts £17.26
Mailing List £17.25
Database £17.25
Stock Control £17.25
Home Accounts £17.256
Beebcalc Spreadsheet Analysis E£17.25
Beebplot £17.25
Payrall £39

M.B. All the above Gemini software is on tape.
For Disc Based (40/80 trackl please add £3.
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BOOKS (No VAT on Books)

30 Programs — BBC Micro .............. £4.95
30 Hour BASIC (BBC Micro) ......... . E£6.00
35 Educational Programs for BBC . £6.95

36 Challenging Games for BBC ...... £5.95
100 Programs for BBC Micro............ £6.95
Cassette version of above ................... E10
6502 Application Book .........c...... £10.25
6502 Assembly Lang Prog ............ £12.50
6502 Assembly Lang.

SUBroUTINES ... i £11.80

6502 Software Design ................. £10.50
A young persons guide to BBC Basic..£4.50

ACORN ATOM Magic Book ............ £5.50
Advanced User Guide for
BRGIAICID iicinismearisssstusnissase £12.85
Advanced 6502 Interfacing .......... £10.96
Advanced 6502 Programming.......... £10.50
Assembly Lang. Programming
e A 1 o e el Lo FR e e £8.95
Advanced Programming Techniques for the
= T o e S T £7.95
BBC Basic.. iR 95
Assembly Lang F'rc:g on BBC ....... £7.40
B L T b e e e e e £7.50
= RS S e e £7.50
BBC Micro An Expert Guide ............ £6.95

Easyprogramming for BBC Micro ..... £5.95
BBC Micro Graphics and Sound........ £6.95
BBEC Micro ROM PAGING System
BRIl R e R ST £2.95
BBC Micro Revealed ...............
BBC Micro Instant Machine Code
including Software Cassette ......... £34.00
BBC Micro Assembly Lang. Prng. ..... £7.95

BEC Micro Disc Companion ............ £7.95
BBC Micro in Education ......... .. £6.50
Basic Programming on BBC Micro ... £5.95
Creating Adventure Programs
O BB IRIOR. s £6.95
Creative Graphics Cassette [Acornsoft). Has
36 graphics programs................... £8.95
Creative Graphics on BBC Micra ... £7.50
Complete Programmer for BBC.......... £5.95
Discover BEC Machine Code .......... £6.95
Discover FORTH — Osborne .......... £11.25
Easy Prog. for BBC Micro ............ . £6.50
Further Prog. for BBC Micro ............ £6.90
FORTH Programming (Sams) ........ £12.50

Functional Forth for the BBC Micro ...... £5.95
Games on your BBC Micro............... £2
Games BBC Computer can Play ...... £6.95

Getting Acquainted/Acorn ATOM ... £7.95
Graphs & Charts on BBC Micro ....... E7.50
Intro to Micro Beginners Book

(b & o7 b [ e e e e e £9.90
Graphic Art for BBC Computer ......... £5.95
Graphs and Charts (Cassette) .......... £8.95
Graphics on BBC Micro ....ccoovvvvnerneas £6.95
Introducing the BBC Micro............... £5.95
B s e R S R ey £9.25
Logo Programming...................... EH. 95
Mastering VISICALC (Sybex) ........ £11.95
Micros in the Classroom ................. £4.90
Practical Prog. for BBC & ATOM ..... £5.95
Programming the 6502 ................ £10.75
Programming the BBC Micro.......... ...[6.95
e T R M e £9.25
Programing for Educationon BBC .... £5.95
Structured Prog. with BBC BASIC ... £9.50

The BBC Micro Book, BASIC, SOUND &
BRAPHIES ... i e E7 4D
Using Floppy Discs with BBC
Micro ... RPN, o 8 - |
Using BBC Easm ............................

NEW LAUNCH

* PENGO x

One of the most sophisticated full colour, 100%
machine code games software. This arcade game
will give hours of fun. You (Pengol are being
harassed by the devouring Snobees | Snow
Beasties) whose diet is the Ice-cubes and an
occasional juicy Pengo!! Your only means of
survval is 1o hurl the ice-cubes at the marauding
snobees and crush them into the snow. Beware,
as you crush them to death the remaining snobees
turn even more vicious. Each act will bring a new
species, even more agressive!l! Alkis not lost;
Bonus points are won by lining up the three
indestructable DIAMOND cubes. Progressive
levels of difficulty. Bonus Pengo at 30K points. A
MUST for all BBC Micro owners.,

Only: £1.75

CRAWLER

A new challenge for your reflaxes, exercise

your fingers. Crawler is the best yat BEC
version of the game popularised in the arcades
as "CENTIPEDE". Blast the voracious
caterpillar before it eats you. Avoid the
wandering spiders. Shoot the scorpions before
they poison the mushrooms. Kill the
descending fleas as they cdurse massive
mushroom growth. This game is a delight to
play, the controls are responsive and fast yet
precise. All this for ONLY £6.95

GAMES SOFTWARE
( PROGRAM POWER)

CHESS £6.95
CROACKER £6.95
Escape from MOONBASE ALPHA £6.95
FELIX in the FACTORY £6.95
GALACTIC COMMANDER £6.95
KILLER GORILLA £6.95
MUNCHYMAN £5.95
MOONRBAIDER £6.95
PENGO (Watford) £7.75
SWOOP £6.95
747 FLIGHT SIMULATOR £7.75

LEVEL 9 ADVENTURE GAMES
COLOSSAL ADVENTURE. The classical
mainframe game "Adventure” with all the

original puzzles plus 70 extra rooms.
£8.65

ADVENTURE QUEST. Through forest,
mountains, desert, caves, water, fire, moorland
and swamp on an epic quest vs tyranny

£8.50

DUNGEON ADVENTURE. Over 100 puzzles in
the Demon Lord's dungeons
£8.50

SMNOWBALL. Save a 7000 location colony
starship in 2302 AD.
£8.50

SEIKOSHA GP250X:

10" Tractor Feed, BO columns, 60 CPS, normal
and double — width/height characters, 128
characters with true descenders in ROM, 64 user
definable characters in RAM (384 bytes)
Programmed printing (B0 bytes of memoryl for
stonng your own print sequences, dot
addressable graphics with repetitive graphics
data printing. RS5232 and Centronics paraliel
inerfaces standard, paper empty function and
buzzer, self test routine. All this for

OMNLY £199 (E7 carr.)

ACCESS ORDERS

Simply phone your order through
and we will do the rest.

Tel: (0923) 50234

WATFORD - Always
a step ahead

SPECIAL 'DISC DRIVE
ISSUE' OFFER

MITSUBISHIDISC DRIVES
Cased, including Power Cable and Interface
Cable. Plugs directly to BBC's Power
Supply socket.

@ LCS400 Single 400K Drive
® LCDBOO Twin BOOK Drives

£188
£369

BBC FORTH on Cassette

Follows FORTH-79 standard and has fig-Forth
facilities = Provides 260 FORTH words -
infinitely extensible — Full screen editor —
Allows full use of MOS - Permits use of all
graphic modes, even 0-2 (just) — Easy recurtion
- Runs faster than BBC BASIC. ONLY £15
FREE 70 page manual and a Summary card.

BBC FORTH TOOLKIT

Adds following facilities to FORTH. 6502
Assembler, providing machine-code within
FORTH - Turtle graphics enables easy 1o use
colour graphics — Decompiler routines enables
versatile examination of your compiled FORTH
programs — Full double number set — An
example FORTH proyiam and graphics
demonstration — Other useful routines - G4
page manual included FREE. ONLY £13

LOGO IT

This language is very popular in American
schools as it is an ideal educational program. It
can graphically demonstrate the ideas of
defined procedures, sub-routines, loops and
even recursive programming Gives excellent
introduction to LOGO language for young and
old alike.

£9.95

TEX EPROM ERASERS

* New Broom for EPROMS *

EPROMs need careful treatment to survive their
axpacted lifetima. Rushing it could burn their
brains out. So cop-out of this helter-skelter
waorld; take it easy the TEX way and give your
chips a well earned break. Cool, gentle and
affordable. EPROMPT does it properly

Two versions available:

® EPROMPT EB — The stangard version.
Erasez up to 16 chips. £30.00

® EPROMPT GT — Erases up to 32 chips. Has
an incorporated safety switch which
automatically switches off the LIV lamp when the
Eraser is opened. £35.00.

Prices subject to change without notice.

We stock a wide selection of games software
and peripherals for BEC Micro. Why not call in
at our shop for 8 demonstration,

Be satisfied before you buy.

MAIL ORDER AND RETAIL SHOP. TRADE AND EXPORT INQUIRIES WELCOME.
GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCEPTED.
CARRIAGE: Unless stated otherwise, please add 80p to all cash orders

VAT: UK customers please add 15% VAT to the total cost incl. Carriage.

ACCESS ORDERS: Si

II@

SHOP HOURS: 9.00am to 6.00pm. Monday to Saturday. {Ample Free Car Parking Spaces|
oly phone: Watford (0923) 50234, (24 Hours)

Watford Electronics

Dept. BBC, Cardiff Road, Watford, Herts, England.
Telephone: 0923 40588/37774. Telex: 8956095




IAN MURRAY takes an in-depth look at pitfalls

facing the programmer writing educational software

PUT yourself in the mind of a
10-year-old youngster. Sorry ¥You are a
10-year-old youngster... hop along
now and fetch your mum or dad!

Good. Make certain Susan or Mike
are not peeping over your shoulder.
Now we can pretend what it must be like
to sit in front of the screen at an age
when being a teenager is like being
grown-up.

There are zaps, whams and pows.
You press keys and — wow! the machine
obeys you.

The rocket takes off. Another key is
pressed and the screen changes colour.
It's wonderful.

For the first time in your short life.
you are the boss and completely in
control.

The machine doesn’t shout at you,
Mum and dad think you're great — well
you haven’t emptied the kitchen sink
over the floor. And it's fun!

The problem for the writers of
educational software is that youngsters
love to experiment. Even with those
simple (and dreadful) addition pro-
grams.

You are asked to choose two
numbers. The first time you obey the
instructions and choose two reasonable
numbers.

The next time you choose two very
large numbers — lots of noughts in them.
The answer miraculously appears — or
does it?

Type in:

PRINT 1234567890 + 345600000000

The answer: 3.46834568E11
appears.

Horror! The machine is faulty. The
youngster rushes into the garden to tell
dad that his computer must go straight
back to the shop.

We know that the answer is in
exponential format because the machine

cannot handle very large integers. But
your excited youngster doesn'’t.

The desire to experiment with the
extremes of the machine can cause yet
further havoc.

The screen display may collapse or be
insufficient for the answer — despite the
answer being correct. Type in the
following and see what happens:

10 CLS

20 VDU 28,10,20,16,19
30 INPUT &

40 INPUT B

30 PRINT A+B

Run the program with two sensible
numbers — like 23 and 47. The result of
10 appears. Now run the program with
3456 and 1234567. The answer you see
is 023. This is correct?

What has happened is that the VDU
28 is the command for defining a text
window, and the window is not large
enough for the whole answer.

This may be a trivial example — but I
have seen it several times in educational
software.

Alternatively, if the screen display
collapses it often is impossible to get it
back without reloading the software
completely.

The youngster gets quickly fed up.
An otherwise good piece of work lies
unused because the programmer did not
think like a child.

A young person will go to extra-
ordinary lengths to experiment — not
with the lesson, but with the software
teaching the lesson.

The job of structuring and limiting
the range of possible replies by the
youngster is called validation. Good
validation is the secret to good software.

Bad validation either gives us £00.00
in our wage slip or a gas bill for
£200,000.00 when we have been on
holiday for two weeks.

The object of validation is not only to
make software robust, but also to direct
the learning of the student.

Look back at the trivial addition
example above. You may not want the
youngster to discover that there is a
valid method of writing numbers which
includes the letter ‘E’.

It may lead to running before walking
or even the young person being
frightened off numbers by concepts
which are beyond their stage of
development.

Your validation will therefore
include, not only length of input checks

¥
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From Page 47

and number range of answer checks, but
also character checks to see that the
correct type of keyboard character has
been used.

As all validation is expensive on
memory, you will need to develop
general purpose procedures to perform
the checks — and an example is given
below.

MNote, however, that in the BBC
Micro there is a conflict between the
amount of memory space given over to
clever program ideas — and validation of
those ideas — particularly in higher
screen modes.

You have to decide whether the last
screen shape is worth the possibility of
the program crashing.

My general view is that with younger
children — the program must not crash.

Listing I, deliberately overdocu-
mented, shows the kind of validation
routine you will need.

If you specify on entry to the function
the highest and lowest letters acceptable
and how many you will allow the
routine will input routine to those
specifications (see listing below).

As it stands this is a little limited. You
may accept any length up to a certain
number of characters.

Then you would have to alter line 310
to just catching the Return key.

You may decide to allow capitals and
small letters. You would then need a line
215 such as:

IF Entry > High
THEN Entry = Entry - 32

This spots an Ascii character larger
than Z and brings the Ascii character
back down to capitals for processing
purposes.

All data entry, once you have limited
the number of characters to be entered,
should be done via a screen window.

The screen window must be large
enough to take the width of the data

entry and deep enough to accommodate
any error messages.

If you do this, you can keep on the
screen any clever graphics, which is
entertaining to the viewer without the
cumbersome use of PRINT TABs to
position your data entry.

You can happily clear the text
window without worrying about the rest
of the display.

Disc fault 18 at 00/50.

I had this error message while writing
this article. It is totally uninformative,
useless and encourages grown adults to
tear their hair out in frenzy.

The younger generation may be more
self-controlled about the hi-tech world,
but useless error messages ruin
software.

Youngsters are always going to
examine your software and drive it to
the limits. Expect it. Gently inform them
that you’ve sussed this and they won't
get away with it.

DO NOT use this as an error
message:

Number out of range — try again
or:

Not valid
or worse — simply repeat the input
question mark.

On data entry, you should always
specify to the user what the expected
range of numbers/letters is:

I like a WHOLE number from
1 to 100.
What is your number?

If then the prankster types in 999, he
has done it because:
® It's a genuine error — so repeat

instructions.
® He's misread — so use simpler
language.
@ It’s deliberate over-play — so inform
the user we know the prank.
Your number is no good.
Try a WHOLE number from 1 to 100.
Type in again?
Error messages occupy large

amounts of memory space and are
tedious to type in. So store bits of the
message in string variables.

For instance:

LET Errorl$ = “Your number is”

LET Error2$ = “Type in again?”

LET Errord$ = “Try a WHOLE

number”

You then make your error messages
combinations of pre-planned error
messages. You will be surprised just
how much memory and typing this
saves. Make certain they will all fit
inside the text window!

A full description on program |
assistance will be given in next month’s
The Micro User.

But you should always know when
the user is likely to forget part of a data |
entry.

Science teachers scream blue murder |
if we leave the units off our experiments
and calculations.

“Three whats!?"”, they howl. “Miles—
biscuit tins what?”

I have noticed that most software is
equally bad.

The worst asks you to type in a
distance — no idea of units.

The moderately bad asks you to type
in your distance in miles — but then does
not expect the user to specify any units. |

You have to decide whether any units
are necessary — not just to run the.
pregram, but as a learning point.

There is a good example of excellent
user assistance in London’s Smile maths
software.

How good are you at coordinates?
Do you always remember the brackets
round the number (6,3)

No? Why not!

The Smile maths software puts the
brackets on the screen before data entry
and the numbers must be fitted inside
the brackets.

Very good! You see ( , ) and your:

y

10 CLS
20 A$=FNinput("1","A",&)
30 PRINT A$
40 END
100 DEF FNinput (High$,Low$ Num)
110 LOCAL High,Low,Counter ,Entry
Delete
120 LOCAL Return,Temp$,Entry$
130 LET Delete=127
¢ LET Return=13
140 LET High=ASC (High$)
¢ LET Low=ASC (Low$)
150 LET counter=0

140 REPEAT
170 REPEAT
180 REPEAT
190 Dk=FALSE
200 LET Entry$=GETS
210 Entry=ASC (Entry$)
220 IF Entry »= Low AND Entry (= High
THEN Ok = TRUE
230 UNTIL (Counter = O AND Entry
(» Delete) OR Counter < Num
OR {(Counter = Nua AND NOT Ok}
240 UNTIL Ok OR Entry = Delete
OR Entry =Return

250 LET Counter=Counter+l
260 IF Entry=Delete
THEN Counter=Counter-2
270 IF Entry=Return
THEN Counter=Counter-1
280 LET Temp$=Temp$+Entry$ !
290 LET Temp$=LEFT$(Teap$,Counter]
300 IF Entry{>Return E
THEN PRINT Entry$; '
310 UNTIL (Num=Counter AND Entry=Retu
rnl
320 PRINT ;
330 =Teap$ _—

Listing 1
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~SPOT THE DIFFERENCE

Happily for prospective
purchasers of the Microvitec CUB
RGB/PAL colour monitor there is no
difference.

This superb machine produces

brilliant pin-sharp images when used

with a micro computer, thanks to a
screen resolution of 585 pixels by 452,
plus a bandwidth in excess of 15MHz.
Yet the RGB/PALalso gives the
highest quality pictures from laser
discs, VCR's and video cameras.
This is because the signal is not

modulated and then remodulated,

as happens with an ordinary TV. set.

Add to this an audio facility and
the result is a colour monitor which
sounds as good as it looks.

Finally, perhaps the best news for

Mwl'l'll:l

purchasers is that the CUB colour
monitor represents a real investment.
However dramatically computers or
video systems may change in the
coming years the means of displaying
their output is unlikely to alter - you
can't improve on the best.

Find out just how inexpensive
quality can be by calling at your local
computer dealer. Alternatively, "
contact Microvitec direct for full
details of the breathtaking range of
CUB colour monitors.

Microvitec Ltd., Futures Way, Bollmg Road, Bmdfnrd BD4 7TU. Tel: (10274) 39001 1. Telex: 517717




ENTER THE SOFTSPOT AMUSEMENT ARCADE...

-

] Programming by IR L) g Programming by
Chris Butler. All O.5. Stuart Low. 051.2 only.
Young Freddy has decided to raid Mr. Meano's back garden,
collecting the growing fruit before they run to seed. Tread on the

All the fun and thrills of the funfair are brought to life in your BBC

: 7 : : 1 Computer as you fire at the targets that can fly down and eat vour
fruit before they're ripe and Mr. Meano will be after vou. Avoid nibi : : e
the pesky bees or | ']]pthEm ith the can of DDT 1 :out o thn limited supply of bull_ets. Hit the bell with the slider to prevent
Crazy Crimson Catapill e Vi asparrow with its deadly more targets appearing. Amusing graphics and realistic sound

effects make this another 100% machine code winner from

droppings, but th , dri s
ppings grab the sweets, drinks and other goodies. Can Softspot.

you make Freddy's perilous task fruitful? Smooth multi-coloured
graphics and all arcade standard features make this a most
enjoyable machine code game.

- Programming by

. Programming by

o i Marcus Altman. All 0.5. j Chris Butler. All O.5.

"Look out investors your local bank is being robbed ! Manoeuvre Your BBEC Micro is under attack! The components on the circuit

the bank manager around the building, collecting money bags board are attacking the CPU. Can you stave off the many

and returning them to the vault — Dodge the ever chasing marauders by firing pulses of electricity along the data lines of
rgbbers of bop them on the head with a hammer. Beware of the the 6602, Beware of the deadly mains spikes zipping along the

time bomb which you must defuse or you will sprout wings and tracks and hit the tools on the edge of the circuit for bonus points.

fly to heaven. For emergencies only the ZAP button will destroy everything

Enjoy a refreshing cup of tea for bonus points, game increases with an explosion of debris.

with difficulty on each level. e, ; i A T ) —
;ﬁifg&ﬁﬂ;i;gﬁng‘“ ALL PROGRAMS RUN ON ALL CURRENT O.S. AND BASICS ALL TAPES GUARANTEED

exc:e!]ant sound effects, background ' PRICES: Disk- i S 29 SOUTH CRESCENT
music. Very addictive and fun. Cassette £10.45.c.ch 0 Dot ggﬂ‘%‘ﬁ%’ﬁELL
Igz.._g-s:each All prices inclusive S I E— ESSEX SS2BTE
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first numbers enters to the left of the
comma and the second to the right. To
program this is easy — it just requires
thought. _

The £ sign is a constant problem. It
can easily be catered for by typing:

PRINT *“£”;FNinput(*0”,“9" 4)

Then the user is in no doubt about
what is required. There is always a
conflict here between teaching and
being too supportive.

With the brackets a happy com-
promise would be to generate the
brackets from the program if the user
had not done so within a specified
period of time.

The INKEY command will help you
here. A little teaching reminder about
brackets would not go amiss when the
user is late with the brackets — and then
on with the software.

Mum gives Jonathan his computer
for a birthday. Within weeks he settles
down. She buys him educational
software.

Before very long she’s telling the
neighbours: “He’s so fast — he’s learnt

so much. He gets all the sums right”.

Marge rushes straight off to buy her
Sarah a BBC Micro hoping that the
same brilliance will attack her
youngster.

It does — well not really. Jonathan
and Sarah have learnt the software — not
the lesson.

Take those dreadful speed addition
programs. The youngsters, as you
watch them, hardly wait for the sums on
the screen before they type in the
answers. :

Basically they are tackling the
additions in the same way that Snapper
or Frogger are played. They have
spotted the “pattern™ that makes the
program work.

When you put fixed data into your
programs, this will always happen. In
some cases you cannot avoid fixed data,
such as names of places and objects.

But where you can you should always
try to use the random number generator
in Basic to generate a sample of data.

It is an awful waste of the
programmer’s time and your money,
when you purchase a very pretty
program which the youngsters can learn

to do in five minutes.

This is the case with the BP Qil Slick
program.

It is an enviromental studies game,
but the youngsters learn which way to
disperse the slick by working out how to
beat the program.

I have found that they end up with
little understanding of the problems of
pollution — which is a pity — unless they
are restricted as to the number of times
they can play.

With more random data this might
not have happened. It also explains why
the graphics programs are so good,
because here the user selects the data for
the graphics, using the computer as a
tool.

This should give you some idea of the
pitfalls facing the programmer writing
educational software.

In next month’s article 1 shall be
discussing how to entertain the user.

The extended facilities of the BBC
Micro allow us programmers a lot of
scope for keeping the attention of the
user.

Suffice it to say that a good monster
can do wonders for a banal pmgram.ﬁl ¢

ADS THE ULTIMATE IN PERIPHERALS FOR THE
SPECTRUM, JUPITER ACE & BBC MICROCOMPUTERS

“Highest quality peripherals at the lowest possible
prices” — that’s the philosophy at Advanced Digital
Systems. Our team of highly experienced designers
use the very latest techniques to produce adaptable
home computer peripherals — at a price you can

PERIPHERAL INTERFACE 4
ZX BBC Adapter £24.95 inc. VAT,

Enables the connection of Sinclair Peripherals to the
BBC Model B. First Software package inciuded

ives an amazingly cheap entry into printing on the
athord. EBE model B by arluwing you to use the ZX Printer
— ideal for listings. Please allow 28 days for
delivery. Unit requires 1.2 Amp power supply: either
the ZX P.S.U. pr the equivalent available from us at
£5.95 inc. VAT.

«Boards are designed using CADCAM, giving a neat
optimum layout,

= Gold plated connectors are used, wherever
possible, to ensure good electrical contact.

« All products carry a 12 month guarantee.

« All units are “Plug in and go”.

PRINTER INTERFACE 1
Centronics Interface for the Sinclair
Spectrum. £34.50 inc. VAT. Comes complete with
approx 1 metre of cable, centronics plug and
software.
= Software recognises LLIST and LPRINT enabling
Print-outs direct from Basic. Also adaptable COPY
routing for graphics printers.

PRINTER INTERFACE 2

Centronics Interface for Jupiter Ace. £39.95
including VAT and Software.
Same unit as the Spectrum Interface but with
atlapter card

PERIPHERAL INTERFACE 3 — ZX ACE

Package Using the adapter card and the
Software supplied, the Sinclair ZX Printer can be
connected to the Jupiter Ace. Special Introductory
Offer £9.95 inc VAT.

NTERSPRINTERSPRINT!

Advanced Digital

MANUFACTURERS AND DESIGNERS OfF
MICROCOMPUTER PERIPHERALS

9 Bonchurch Road, PORTSMOUTH
Hampshire P04 8RY. Telephone (0705) 823825

Smems Ltd- For International Enguiries (07056) 754160. Prestel Account No. 705-B23825

Advanced Digital Systems are now able o supply the
following range of printers at amazing prices.

EPSON «FX B0 — C400 «MX100/3 — £453
=AY 80 — L2378 =FX 100 — £532
«RXBOFT — L3006 « TRACTOR FEED
sMXBOT/3 — POA MECHANISM FOR THE

FX80 — POA.
SEIKOSHA «GPI00A — £197 = TEC BUSINESS
=GP 100VE — £206 PRINTERS
sGP250X — £246 POA

=GP 700 A [colour printer) — £309

MANNESMAN = WT 80 with Parallel Interface £270

TALLY o MT 80 with Senal Interface  £312

Prices include VAT
_____________ =
Please send me the items as licked

I enclose cheque/order for Total

(Inchede £1.00 for post and packaging)

Chegues payable 1o Advanced Digital Systems Lid.

Centronics Base Unit o Sinclair Spectmm

3400 Inc. VAT & Software a
Jupiter Ace Viersion Base Unit and Adapion

£.39.95 Inc. VAT & Software 1
ZX Ace Adapior and Software £9 95 Ing. VAT 1
1.2 Amp P5.U. £5.95 inc. VAT Lj
2% BBC Adapter Unit £24.95 Inc. VAT and Software L
EPSON SEIKDSHA

FXB0 — £400 GP1D0A — 197 0
Rx B0 — C278 GP100VE — 206 Ll
RYEBOFT £306 [] GP250X — £246 B
MX 100/3 — £453 | GPT00A (colour printer)

FX 100 — £532 £l £399 N
MANNESMAN  MT 80 with Paraliel nterface £270 ]
TALLY MT B with Senial Interlace  £312 [
PRINTERS — Inc VAT & Delivery

Name ok S —
Address

send order to ADVANCED DIGITAL SYSTEMS LTD..
9 Bonchurch Road. Portsmouth, Hampshire P04 BRY.
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WE had a problem with our computers.
How do you organise the use of ten BBC
Micros in a sixth form college so as to
give everyone as much time as you
possibly can?

Some students knew more than any
teacher, some had never seen a
keyboard before.

Nine computers were tape based, one
was a disc machine with a single sided
100k drive. The timetable demanded 40
minute slots.

We had a reasonable software
library, something for everyone. Com-
puter Studies groups were forever
writing programs and wanting them
saved until the following day, when they
would drop in at lunchtime with 20
minutes to spare.

And those cheap tape recorders!
Would they work reliably? You tell me!

I had to do something to sort out the
fights for who got the disc machine.
Fortunately, while browsing through
the User Guide one day 1 came across
the FX calls which direct data to the
RS5423 port, that middle DIN socket on
the back of the BBC Micro.

Paul Beverley's article in the October
edition of The Micro User about wiring

Economical

answer t¢
time shared
CAL in school

By TONY CRAVEN

up the RS port helped greatly, and
within a couple of days we had a simple
network running where each of the nine
TFS (tape filing system) machines were
loading from and saving to the one DFS
micro.

Mot very fast, but at 10k in about 10
seconds who is grumbling?

Now we don’t use tape recorders at
all. Students can save a program at the

very end of a class, confident that it Wi
be there tomorrow, when they can pa
in with that quick amendment.

Classes can book the computer roon
for 40 minutes knowing that 39 of thos
minutes can actually be spent using th
Computer Assisted Learning program

All for the price of a few five pif
Domino DIN plugs, a multi wafés
rotary selector switch and some s

Rear of micro 1

Rear of micro 2

Figure I: Connections between two BBC RS 423 ports the
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five core cable that fell off the back of a
telephone engineer’s lorry.

Figure I shows the wiring necessary
from the DFS micro to any number of
TFS machines. I took the wires through
a 12 position, four way selector switch,
as shown in Figure II.

The software is very simple being
contained in function keys. Each disc
contains the program given in Listing .

This program is CHAINed into the
disc micro and then each TFS micro
must be forced to listen to its RS port by

typing in *FX2,1 followed by Return.

The particular TFS machine is
selected on the rotary switch and f9 on
the DFS is pressed.

This configures the function keys on
the TFS machine so that f0 makes it
listen to the network and f1 transmits its
current program listing to the DFS,
provided the DFS has been forced to
listen by having its fO pressed.

This configuration need only be done
at the beginning of each day. After that
single function key presses will suffice.

The students have taken to the
system very easily. All they needtodois
to place the right disc in the drive, select
their micro number on the rotary

switch, press f1 on their micro, f0 on the
disc machine and they’re off.

Saving is an equally easy process,
and we have one disc dedicated per
group. Everybody in that group saves
their work one after the other on the
same disc.

I have recently also found that simple
Wordwise files can be sent over this
network.

Providing there are no embedded
commands in the document, *FX3,2
typed into the transmitting computer in
the menu mode, *FX2,1 entered into the
receiving computer followed by Escape,
and then option six from the menu of the
transmitter will dump the formatted
document from one to the other.

Here the RS port is being selected as
the printer for the transmitter — the
receiver simply thinks that the docu-
ment is being typed in, very quickly.

The receiver is locked onto its RS
port and so has to be unlocked by
pressing the Break key. The text can be
recovered by answering Y to the
old/new text prompt that occurs after a
Wordwise break.

If you have more than three BBC
Micros with one DFS, then rigging up

this network is well worth doing.

The hands-on time is increased
dramatically and it is also really viable
to have a fast change over for CAL
groups.

I know that Econet can knock this
network into a cocked hat, but this one
costs virtually nothing. What’s more, it
works now.

LORKEYO#FX3, 7INL. {NP. *#FX2,0" | M#
FI3 AN

20#KEV13F12, 11N

SOSKEYTHFX3, TINL, NP, *RUN" ! NP, "
FI2,0" N¥FX3, 41K

f0 = transmit current listing
f1= listen to RS423 port

f9 = configure the function keys
on the TFS that has been forced
to listen.

Listing I
By the way, ignore any syntax error

-,

reports. It works! 4

Tony Craven is Microelectronics Co-
ordinator at Shena Simon College,
Manchester.
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£180: A RECORD
FOR DISC DRIVES?

Opus are able to offer a limited quantity

. of 5%" Slimline Double Sided 40 Track Drives.
Formattedsingle density 200K.,double

? _density

400K.

And record value atonly £179.95 and

\ that includes everything — VAT, carriage, all
necessary leads and a 12 month guarantee.

You can order by post (see coupon
below) or direct at our showroom.

‘.)P:l 15 3” MICRO DHE"II'_'.. I Also avadkable from W.H "_'I1II||Ii
Double Sided 40 Track Drive Ve Megabyte
Linformatted
& Twice the capacity on line ofother available drives

& 200K. Single Density - 400K, Double Density
o Ex-stock delivery
& 3 ms. Acoess iime
® Lowest power consumption—direct drive

# Includes case, leads and unlities disc
o Toally compatible with 5% drives
Single Drive £229.95, Dual Drive £459.95.

515" JAPANESE DISC DRIVES.
SINGLE DRIVE. | 5401, 5402 available from Spectrum |
Opus 5401 Single Sided 40 Track - 250K,
Unformatted. Formatted: 100K, Single Density,
L 200K, Double Densiry. £179.95
4 Opus 5402 Double Sided 40 Track - 500K
Y Unformated. Formartted - 200K SingleDensity,
. 400K, Double Density_____ £229.95

Unformatted. Formated: 400K Single Density,

SO0K.Double Density_ 529995
Switchable 80/40 Track.

=  eWHeight elncludescase leadsand utilities disc

""" ® Fastaccesstime o State of the ArtTechnology

o Ex-stock delivery o Low power consumption

DUAL DRIVES.

All Dual Drives are metal cased with

separate power supply.

Opus Dual 54010, Single Sided 40 Track.
200K, /400K, on line £379.50
Opus | aal 54020, Doubled Sided 40 Track.,
400K, /B00K. on line _5459.95
dpus Dual 58020, Double Sided 80 Track.

RO0K., 1.6 Megabyie on ling _%599.95
PRINTERS.
EPSON FX 80 E'T SR—— 3 1]
EPSON FX 100 CLAES RO "
EPSOMN BX B0 FT S Syt ey vy 4 [
JUKI 6100 Daisywheel 5435
Parallel printer leads w BBC £12
MONITORS.
12" Green Screen £80.95
12* Amber Screen £99.95

Lead o connect to BBC Micro £3.95
s Ex-stock delivery ® 24 MHz Bandwidth

14" [VC Colour Monitor - Med. Res.
14" IWC Colour Monitor - High Res.

® Limited quantity
£187.39
£279.39
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Opus 5802 Double Sided 80Track - | Megabyte

THE ORGANISER DESK.
o Top shelf for Monitor/Printer
e Large DeskTop Area
e Lower Shelf for Paper/Book Storage
# Tiak Finish R ¥
& On Castors “
® 5clf Assembly S
e Ample room in front of the shelf for

you to sit comfortably.

Only £59.95
FL UPP'ﬁ’ DISCS.
3" Cartridges £5.75 each or £25.95 for 5.
545" Discs—with full 5 year warranty + free plastic library case.
S5 5D £19.95 for 10
S50/ £23.95 for 10
/S DD £26.95 for 10
8" Discs.
575 5D £21.50. 551D/ £28.50. D/SD/D £29.95
Double Density disc filing system for BBC Micro £99.95
GOVERNMENT & EDUCATION DISCOUNTS GIVEN.
QUANTITY DISCOUNTS GIVEN. DEALER ENQUIRIES INVITED.
OPUS HIJPP‘LII"E.I.'I'IL
158 Camberwell Road, London SES OEE.

Opening hours: 9.00-6.00 Monday Friday, (7= 01-701 8668
9.00-1.30p.m. Saturday. =) 01703 6155

5/5 80 Track £29.00 for 10
/S 80 Track £31.95 for 103

STOP PRESS.
Phone us for latest dealer price list

ALL ITEMS ARE GUARANTEED FOR 12 MONTHS AND ARE
SUITABLE FOR USE WITH BBC AND OTHER LEADING MICROS.

Tiy: Opus N-u;:plu % Lid., 158 Camberwell Road, London SES OFE. Please

rush me the following: (ALL PRICES INCLUDE VAT & C ARRIAGE.)

Quanticy Erescription Price |

I enclose a chegue for & TOTAL
Or please dehit my credit card account with
the amount of £

My Access/Barclayvcard I;ﬁlx A5 !u L}'\c: i%

|
|
|
|
|
B0 i : BT
|
|
|

Mame

Address
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The chips are
own'!

WIN £300 worth of ROM based

software and the ROMboard o put

them on in this month’s easy to enter
competition.

The lucky winner of the competition
will receive the following eight ROMs:
A. Beeb Printer ROM — the machine

code printer utility.

B. Wordwise — the incredibly successful
word processor from Computer
Concepts. :

C. Disc Doctor — the sophisticated disc
utility ROM.

D. Beebfont — the ROM that allows you
to define your own character sets and
print them out on an Epson printer.

E. Beebmon — the ROM based machine

DECEMBER CONTEST WINNERS

THE prize for our December
competition - three complete
Micronet systems — inspired many
hundreds of readers to enter.

They had to describe the best use
Jor an old 0.1 OS ROM. And their
imaginations ran riot.

Sorting through the entries was a
mammoth task but we eventually
Jfound three winners whose entries we
give below: :

@ Sindy Old 0.1 ROM toast rack
(see picture) — Sam and Wendy Farr,
Combe Haybath.

® For testing neurological function.
Placed on the patient’s chair, the

— and you can WIN
eight of them, plus
the latest ROMboard

code monitor which allows assembly
language programs to be debugged
and altered easily and quickly.

F. Dump ROM - will dump all screen
modes to an Epson printer. Handles

ROM detects ability to discriminate
between 28 simultaneous stimuli. If
positive, the investigation indicates
hysteria. — Dr B. Bedford, Brocken-
hurst.

® To be issued to all those
customers who are still waiting for a
second processor, so that they can
have a chip on both shoulders. —
R.C. Todd, Royston.

teletext graphics and double height

characters.

G. Disassembler ROM - Watford's
latest release.

H. The Watford DFS - claimed to be
the most sophisticated DFS software
yet written for the BBC Micro.
And there’s also the new version of

the Watford ROMboard to put them

on!

All you have to do to win the lot is to
list the eight ROMs in their order of
usefulness to the average user.

Then, as a tiebreaker, tell us, in not
more than 25 words, the piece of
software that you would most like to see
on ROM.

Send your entry, on the coupon
below, to reach us no later than March
29, 1984.

Your FREE entry form

—

List the eight ROMs mentioned above in order of their usefulness to
the average user. For example, if you think that a Beeb Printer ROM
would be the most useful, put A in box 1, and so on.
Then in not more than 25 words complete the following sentence:
The piece of software 1 would
1|:| 5 I: most like to see on ROM is...
2 6
3 D 7
4 s[]
Name Address
Tel. No.

POST TO: ROMboard Contest, Micre User, Europa House,
68 Chester Road, Hazel Grove, Stockport, SK7 5NY
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There must be more to amicro
than zapping monsters

See how much more when you plug into

Micronet 800~a multi-million
pound database that

lets you play games
as well.

Fecrgrir
of Informahion

Technoingy

Achereement

3UTA

Systems Innovation of the year
o £

lease send me the full facts about
| Micronet 800. Not forgetting the games! |

: Name :
| Make/Model of Micro |
| Address |
| |
| |

|

|

i Telephone

’ MICRONET 800, Scriptor Court,
155 Farringdon Road, London EC1R %CDE

s S iy

Micronet 800 helps your micro come of age

It is the sophisticated network that many popular makes
of micro can plug into via the telephone, giving home micro
users new horizons to use and explore.

Micronet 800 lets you communicate
through your micro...

...By linking you into a network of thousands of micro
users who always have something new to say to each other
Through Letters to the Editor, Clubspot (for computer user
groups), Swapshop (our electronic bulletin board) and
electronic Mailbox, Micronet keeps you in touch with other
people who want to do more with computers than just
play games.

Micronet delivers to your micro our
electronic newspaper and PRESTEL

Newsflashes give you news and reviews an new
equipment, software and computer applications.
A Microbase dedicated to your type of micro contains
technical hints and tips. You also have access to other
facilities on ™ Prestel: Homebanking with Homelink, world and
business news, teleshopping and much more.

Micronet 800 gives you software

Offering you some of the best software bargains around.
Through your phone line and straight into your computer.
Scores of educational and utility programs are included.
And a wide range of terrific games software. Many of which
are completely free and constantly changing-every few
weeks - just in case you want to take another zap at those
mansters again.

MICROMNET 800, Scriptor Cﬂﬁr‘t. 185 Farringdon Road,
London ECIR 3AD. Telephone: 01-278 3143

It's enough to blow the mind of any micro!

One of the many faces on Prestel

= Presiel and the Prestal symiol are irademarks of Brdish Telecommunicalions




DENARY Derrick is designed to help
young children to get practice with
numbers, and in so doing, get used to a
computer keyboard.

The program will play two games.
The first requires the defender to fire
rockets by pressing the key which has
the same number as Derrick is carry-
ing.

Once the correct key is depressed a
rocket is launched, and can be guided
by the Left and Right keys.

It is not very difficult to hit Derrick
once the rocket is fired. The aim of the
game is to stop him, but the essential
tactic is to get the correct number.

Once the first game is mastered the
major role of Derrick can be used. In
the system of counting we use 10 is
very important. The columns in base
10 (denary), represent units., tens of
units, tens of tens, and so on.

It can be seen that relating numbers
to 10 is very important. The numerical
difference between a number and 10 is
fundamental in subtraction, and thus in
many more complex calculations. This
is where Denary Derrick comes in.

The second game is almost identical
to the first but rockets are only
launched if the key representing the
difference between Derrick’s number
and 10 is pressed. :

For example, if Derrick has a 1 the
rocket will only be fired if 9 is pressed.

If Derrick is hit he is merely
teleported back to the top of the screen
where he will collect a different
number. A hit scores 10 points.

" When Derrick lands for the third
time a score card is displayed showing
the last score and the total overall. The
program then returns to the rule sheet
and the player can reselect game one or
two.

The program itself has a simple
structure. PROCintro gives the idea of
the game while PROCdefine sets up
tables of data and defines characters.

Then there are three nested
REPEAT loops. The outermost, a con-
tinuous loop, will rerun the game until
BREAK or ESCAPE is pressed.

The second loop allows game one or
two to be selected before each go,
ending when Derrick has landed for his
third time.

Inside this is a loop which keeps
Derrick moving down until he is hit or
has landed.

- PROCbase checks to make sure the
launch pad can be moved, and if so
prints it in its new position.

Similarly PROCspider does the

By KIM WEST and
PAUL PASSANT

same for Derrick (note line 400 —
VDU48+N% is used to print the re-
quired figure on Derrick).

FNhit acts as a shield around
Derrick, checking if the rocket has
reached him.

All the machine code for printing
Derrick is assembled in PROCdefine
along with all the data and characters.

To ensure Derrick carries different
numbers on subsequent descents
PROCinit sets NI1% to the old value of
N% (Derrick’s number), and picks
random values of N% until it is
different to NI%.

KEY% is the Ascii value of the
number which should be pressed. Lines
1530 and 1540 calculate KEY%
depending on which version of the
game is being played.

Several colours are changed with
VDU19, the flash rate increased so
De'rick’s eyes move faster, and print-
ing is sent to the graphics cursor ready
to print Derrick.

PROCupdate briefly returns printing
to the text cursor and prints the score.

On landing all colours are changed
to blue except one for the printing,
PROCland also plays a tune and then
resets the colours ready for the next
descent.

PROCanother gives the sheet. last
score and running total. Finally
PROCexplode teleports Derrick with
the aid of some interesting machine
code which fragments his part of the
screen. Denary Derrick is a long listing,
but a very educational program for
youngsters.

And don't forget, if you haven't the
time to type in the listing it is available
on tape along with all the other
programs in this month’s Micro User.

FULL LISTING STARTS
ON PAGE 163

March 1984 MICRO USER &7




747
Cockpitview, pilot written, instrument & visual 747
Flight Simulator. Banking & pitching 3D outside
view of Horizon/Runway (Heathrow/Gatwick). 7
Nav points with continuous Navigation computation.
Joysticks or Keyboard option, briefing program,
map, notes & flight plan. Demonstration approach,
4 colour — mode graphics & sound.

Only £8.95 inc. VAT & PP (Disc £11.95)

GORF
(PURE MACHINE CODE, ARCADE QUALITY)
The first BBC version of this superb machine code
Arcade favourite! 4 widelydifferent screens of high
speed action: Invaders, Laser attack, Firebird, &
Mothership, all in smooth 16 colour-mode graphics!

Only £7.95 inc VAT & PP (Disc £10.95)

MISSILE ATTACK

(PURE MACHINE CODE, ARCADE QUALITY)
Another well known arcade favourite, 2 player/
Joystick options, remote target designation of
incoming ballistic missiles & attack craft. Protect
your cities! Incredible Armageddon graphics &
sound! £7.95

DOUBLE ACTS
2 GAMES, 1 THEME,

Amazing value at only £6.95 per pair:
SPOOK, SPOOK:
MUNCHER 2 ghosts, 20 mazes, 3 skill levels, hall
of fame GHOST MINE Dig for gold, watch for
spooks & snakes.
SPACE, SPACE:
WOLFPACK 3 starships, 1 space station, 4 galaxies,
unlimited motion in space! MISSION ALPHA 3D
High speed action, hall of fame & music!
SPY, SPY:
KREMLIN Escape through the endless 3D corridors
ofthe Kremlin, aided by map & compass, but watch
for the Gremlins!
BONDSKI Lethal action as James skies down the
slope & parachutes into the void!

WORD PROCESSOR:

WORD PERFECT £8.95 cassette £11.95 Disc
Full facility 40/80 column word processor, wrap
around, block move, justification, word replace,
etc. With full instructions & Key insert.

ONE DISK HOME OFFICE:
Complete Menu driven home office system including
WORD PERFECT, WORDKIT, LETTER, CALCULATE
(mini spread-sheet), & DIRECTORY (expandable
card file system). Supplied with detailed manual.
We believe this to be the best value package of its
kind ever offered.

Only £15.95 Disc only.

EDUCATIONAL SOFTWARE:

TALKING TABLES TEACHER (7-14yr old) Speaks
when Speech ROM fitted, teaches multiplication
with colourful games & questions. £6.95
COLOUR SHAPE MATCH (2-6yr old) Beautiful suit
of 3 programs teaching shape & colourrecognition
with delightful graphics & sound. £6.95

DOCTOR SOF

DOCTOR SOFT
258 CONEYGREE ROAD

DVANCED SOFTWARE i 5.n """

iBBC
imicro 32k
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e AVAILABLE FRO

® W H SMITHS

® BOOTS

® JOHN MENZIES

® MOST LEADING DEAL!

® MICRONET 800

® DIRECT MAIL ORDEF
COUPON BELOW

DEALERS CONTACT (0903) 206 076
MAIL ORDER

ALL PRICES INCLUDE VAT, POSTAGE + PACKING FREE

T U R e e

DISK [J CASSETTE O

| ENCLOSE CHEQUE/PO, VALUE .......uvunrerrnnsnscnsnesnnen
RS e e

ADDRESS ............

WE WELCOME HIGH QUALITY
PROGRAM SUBMISSIONS AND
PAY TOP ROYALITY RATES
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MANIPULATING arrays in BBC
Basic is hampered by the fact that their
names cannot officially be passed to
procedures as parameters. In the case of
numerical arrays we can get around this
quite nicely by smuggling the names in
as strings, and the system turns out to
have surprising bonuses.

First let’s look at the method itself. As
an example, consider a straightforward
procedure for adding two one dimen-
sional arrays together element by
element:

DEF PROCaddl(n¥)
LOCAL 1%
FOR i%=0 TD ni
result (i) = aliX)+b(iX)
NEXT iX
ENDPROC

The call PROCaddl{10) then has the
effect of adding the first 11 elements of a
and b together and stores the sum in the
array result.

The usefulness of this is very limited,
since we would have to rewrite part of it
if the names of the arrays were other
than a and b, or we would have to copy
the required arrays to @ and b in
advance, squandering both time and
storage space.

The following technique improves on
this a great deal.

DEF PROCadd2( nX, left$, rights)

LOCAL i%

FOR iX=0 TO ni
result(iX)=EVAL(left$+"(1X)") +
EVAL(right$ + "(iX)")

NEXT iX

ENDPROC

This is a considerable improvement,
because we can now feed the names of

Pulling strings
and handling arrays

any two arrays we like to the procedure
as parameters. The call:

PROCadd2(10,"a","b")

for example, has the same effect as our
earlier call of PROCaddl. We still have
to copy result to wherever we need it,
but at least we've cut down on the
copying.

There are further advantages of this
system hidden just below the surface. If
we want to add the absolute values, say,
of the two arrays instead of the actual
values, we can use the call:

PROCadd2(10, "ABSa", “ABSH"}

This works because ABS - like all
other ready-made functions except
RND - doesn’t need the parentheses
which we often insert for tidiness.

Furthermore, the same procedure will

By
ALAN WHITTLE

serve to add two user-defined functions

of %, say FNfred(i®s) and FNbill(i%),

instead of arrays, provided we have

suitably defined the functions named.
For this we need the call:

PROCadd2(10, "FNfred", “FNbill")

It would be nice to go yet further with
this and add functions of array values.
But unlike most of the ready-made
functions, we can't drop the parentheses
in expressions such as FNfred(x).

So our procedure as it stands is not
capable of adding, say, FNfred(a(i%))
and FNbill(b(i%s)) for a sequence of %.
since it requires (%) to be the last part
of the string to be evaluated, and that

final parenthesis gets in the way.

One way of gaining this extra
flexibility is to simplify the procedure
and pack more into the strings passed as
parameters. The procedure becomes:

DEF PROCadd(nX,a$,b$)
LOCAL i
FOR i%=0 TO nX
result(iX) = EVALa$ + EVALDLS
NEXT iX
ENDPROC

and the call;

PROCadd (10, "FNfred(alik})®,
"FNbi 11 (b(i%))")

has the required effect.

This has the disadvantage that now
we always have to incorporate the (%)
in the parameter strings, even when
we're adding arrays without the frills
we've been at pains to cater for, and this
is a bit irksome when keying in.

We can get the best of both worlds by
defining PROCAdd — note the capital
‘A’ — as follows:

DEF PROCAdd (n%, a$, b¥)
PROCadd (nY, a$¢"(i%)", b#+"(iX)")
ENDFROC

Thus a call of PROCAdd without the
(%) parts in the strings is the same as
one of PROCadd with them, and we use
PROCadd only when (%) is not at the
end of the string.

Even now we have not yet reached
full flexibility. Our procedure will add all
sorts of different arrays or functions of
arrays, but it will still only add.

We might want to perform any of the
usual arithmetic operations, logical
operations or whatever, and we can do

)
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From Page 59

this by specifying the type of operation
In one parameter string op$.

Our procedures are now modified to
their final forms:

DEF PROCop(n¥, a$, b$, op$)

LOCAL iX, a, b

FOR i%=0 TO n¥

a=EVALa$ : b=EVALb$

result(i’) = EVALop$

NEXT i%
ENDPROC
DEF PROCOp(n%, a$, b$, op$)

PROCop (nX, a#+"(iX)", b$+"(i¥)", op$)
ENDPROC

The string op§ must specify the
term-by-term operation in terms of a
and b, where @ and b stand respectively
for the elements of the array specified by
a§ and bS. We use PROCop or
PROCOp analogously to PROCadd
and FROCAdd above.

Thus PROCop is needed only when
we are forced to include (%) in the
parameter strings — that is, when it
doesn’t appear at the end of them.

These final procedures are remark-
ably flexible. A few examples will
illustrate their power, and then we will
look briefly at some more procedures
and functions that take advantage of the
techniques outlined so far.

Example I: To subtract an array
called second from another called first,
each with n elements, use the call:

PROCOp (n-1, “first", "second", "a-b")

Example II: To multiply the sines of
the elements of array A by the cosines of

PROGRAMMERS’ WORKSHOP

those of array B, each having 20
elements, use:

PROCOp (1%, "SINA®, "COSB*, "a%b*)

Example III: To divide FNpoly of the
elements of array Fred by FNpoly of
those of array Charlie, where FNpoly is
defined somewhere in the program, we
need PROCop instead of PROCOp:

PROCop(n=-1, "FNpoly(Fred(iX))®,
"FNpoly(Charlie(iX)", "a/b")

Of course we must be careful that
none of the bs turn out to be zero!

Example IV: We can make that final
string more complicated, using func-
tions or whatever we like:

PROCOp(n-1, "COS", "SIN®,
YSOR (a*ath#b)")

can be used to help verify a result well
known to those who have studied
trigonometry.

Now, as promised, we'll look at a
couple of different functions and a
procedure.

First, one to evaluate the maximum
element of a two-dimensional array
given, as before, in two forms for
maximum flexibility.

DEF FNmaximum{a$, a%, nl)

LOCAL i%, j%, max¥, templ

FOR i%=0 TO a%:FOR jX=0 TO n}

tempi=EVALa$

IF tempi)maxi THEN maxi=templ

NEXT j%: NEXT iX

= maxl
DEF FNMaximum(a$, %, n}) =
FNmaximum(a$ + “(i%,j%)", a¥, n¥)

If we also need to find the minimum

element, we don’t need to repeat the |
whole procedure with the obvious minor
amendments. i
Instead, we call on another variant of |
the techniques discussed earlier:

DEF FNminimum(a$, a%, n¥) =
~FNaaximum("-"+a$, ai, n¥)
DEF FNMinimum(a$, aX, ni)=
-FNMaximum("-"+a$, al, n¥)

I'll leave you to figure out how this
works. i
Again, calls such as:

x=FNMaximsum("ABSa", 10, 4)

may be useful to find the element in the |
11x5 array a with largest absolute size. |

Finally, an example to show how |
Boolean conditions can also be passed |
as parameters: :

DEF PROCchoose(a$, b$, n%, condition$)
LOCAL i%, a, b
FOR i% = 0 70 n%
a=EVALa$ : h=EVALb$
IF EVALcondition$
THEN result(il)=a
ELSE result(il)=b
NEXT iX
ENDPROC
DEF PROCChoosela$, b$, n¥%, condition$)
PROCchoose{a$+ "(iX)", bé+*(id)", ni,
condtion$)
ENDPROC

This could be used, for example, to
find the array that chooses, for each %
(0 to 15), the larger of the two elements
left(1%), right(i%), by means of the call:

PROCChoose(*left", "right", 15, "ah")

analogue converter or light pen.

Order.
socket. Specials to Order.
Order

digital display, ready to run.

INSTRUMENTATION AND CONTROL FOR fHE BBC

1. ANALOGUE DISTRIBUTION UNIT. Will accept up to four analogue sensors
and three switching devices or two switching and one low speed digital 1o

2. DIGITAL DISTRIBUTION UNIT. Will accept up to eight switching devices or
sensors that give digital output, with or without handshake.

3. SENSORS available for temperature, light, pH and liquid flow. Specials to

4. CONTROL DEVICES awvailable are, relay contacts and opto-isolated mains

5. SOFTWARE is supplied with sach sensor to exercise it. Special software 1o

6. EDUCATIONAL hardware/software package with impressive analogue and

For further details write or phone to:
DEDICATED MICROPROCESORS LTD.
Regeneration House, School Road, North Acton
London NW10 BTD. Tel: 01-965 2841

60 MICRO USER March 1984

A SUPERB HARD COVER for your BBC

* Engineered in top quality high
impact ABS. —very tough.

* Super textured finish in cream
to tone with your BBC Micro.

lekform

MICRO
l,;-—'ﬂ-\.
£10.95
(VAT included)
B + £1.55
Post & Packing

per cover

* Looks good in the home.
* Gives excellent protection

* |deal for schools & colleges,

GRANGE CLOSE
SANDBACH
CHES.
CW11 9ET.




- YOU HAVEN
- SEEN ANYT
. LIKETHISO
- COLOURMO
. BEFORE.

An RGB monitor from JVC offering a resolution
] of 370x 470 pixels for less than £1507

We guarantee vou won't see another bargain
like that in this or any other micro mag—or in any
other supplier’s showroom.

For we've managed to acquire the sole distri

1€
T

of

| . : .
| bution rights to these superb machines and we are
able to offer them at an unbeatable price.
There are two models available: medium
| resolution (370x470 pixels) at £149.95; and high
|' ; resolution (580x 470 pixels) at £229.95, (Both
' | excluding VAT))
The units have a 14” screen and are suitable | Al o T TN
for the BBC Micro, Lynx, Oric, Apple, and most other [0 Opus Supplies Lid., 158 Camberwell Road, London SES OEE
leading micros. Please send me Medium Resolution Colour Monitor(s)
3 ['hey are robustly constructed in a handsome at.£149.95 cach (ex. VAT)
i - ik 2 | »
s cream casing. And come with a full year's guarantee. High Resolution Colour Monitor(s) at
: Delivery is good: your monitor shouldarrive £22995 each (ex. VAT)
by courier service within ten days of our receiving S e
] yvour order rar : : &
T 2 i1 P, Z | Il!l'.ll. I'-\|.|||l.:-..||'.|._|:.r_'i_'|'flL'| TR THIEC T Wl COsE an exird b O0n)
A You can order by filling in the coupon below

(MNB A Medwm Resolution Monitor including VAT, lead, and
carriage costs £ 187349 A High Resolution Monitor including
VAT, lead, l-lelIIIﬂlx-:JH[k"-’ 0 40)

and posting to: Opus Supplies Ltd., 158 Camberwell
Road, London SES OEE. Or by telephoning
01-701 8668 quoting your credit card number. Or, of
COUrse, you Can I’JU'}.' in PCrsoOrn at our showroom
between 9am-6 pm Monday-Friday, 9am-1.30pm

| enclose a chegue for A
account with the amount of & My Access Barclaycard

iplease tick) no. is

Saturday. I
J"l‘:.';.i"-(' sLare ll]i.' Mmake Of r'.l FLIT O l.r'l'.l_'ll'.[l_'l'
MUODEL REFERENCE 1302 -1 Medium Besolution 1302- 2 High Resolution
RESOLUTIOMN 70 % 470 Pixels S80x470 Pixels
0 T i ] 14 L Namc
SUFPLY "I |I'\. SOG0M: 220/ 240v SO0z
EHI Minimus i b Sk "'-1|||||'||||||| 19.5kv
: Maximum 22 Skv Maximum 22 Sk Acld]
[ 4 B S rnebeienn = lilres
| VIDEOBANDWIDTH | GMEHz 10MHz e b

B characiers by B0 characters by
.

5 lines 5 limves

DISPLAY

Or please debit my credit card |

SLOT PITCH

INPLT: VIDEO

SN

EXTERNAL CONTROLS

OB Analogue

separate Ssyncon KGR
Py 'n.lll.n._ |"~. g“[.u_

On/off switch and
:'l.':_L:|I|I:I"-'\-\.ll'.lll-:|

0.4 1mm

RL.GLB. Analoguec

T'TL Input
Separate Sync on Ri.B
Positive or Negative

On/off switch and

| brightness control

lelephone:

Opus.

Opus supplies Lud

BUS
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919/[9/19/15/19/19/19/[5/15/

(L5115 L5 L LY L5 L L L L L L5 L5 L L LT 5 1
LORDS OF TIME

Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for:
BBC ::x COMMODORE 64 SPECTRUM s5< LYNX s5x. NASCOM 32« ORIC 12 ATARI 32k

ADVENTURE
REVIEWS

“Adventures which have a
fast response time, are
spectacular in the amount
of detail and number of
locations, and are available
to cassette owners..lam
extremely impressed .. The
Level 9 Adventures are
superbly designed and
programmed, the contents
first rate. The implementa-
tion of Colossal Cave
(Adventure) is nothing short
of brilliant; rush out and buy
it. While you're at it, buy
their others too. Simply
smashing™
- SOFT, Sept 83

"I found Dungeon
exceedingly well planned
and written, with a fast
response. There are well
over 200 locations and the
descriptions are both
lengthy and interesting. The
objects number about 100,
It could therefore take
some months to explore
the whole network, giving
many hours of enjoyment in
the process.”

-C&VG, Sept 83

“The descriptions are so
good that few players could
fail to be ensnared by the
realism of the mythical
worlds where they are the
hero or heroine . . .great fun
to play.”

-Which Micro?, Aug 83

“My appetite has been
whetted and | intend to get
my own copy (of Snowball)
to play.”

- What Micro? Dec 83

L5/15/[5)/[5/15/159/15/15/15/19/L5/ L5/ 19/ (5191515 15/ L9/[5)

ADVENTURE
REVIEWS

“This has to be the bargain
of the year. If adventures
are your game then this
(Colossal Adventure) is
your adventure.”

-HCW, 5 Sept 83

“Colossal Adventure is
simply superb. Anyone who
wishes to use adventures in
an educational setting
really must use and see this
program as it emulates
Crowther and Wood's
masterpiece so well. For
those who wish to move
onto another adventure of
similar high quality,
Dungeon Adventure is to be
recommended. With more
than 200 locations, 700
messages and 100 objects
it will tease and delight!”

- Educational Computing, Nov 83

Colossal Adventure is
included in Practical
Computing's Top 10 games
choice: “Poetic, moving and
tough as hell.”
-PC, Dec 83

“To sum up, Adventure
Quest is a wonderful
program, fast, exciting and
challenging. If you like
adventures then this one is
for you"

-NILUG #1.3
Colossal Adventure . . For
once here's a program that
lives up to itsname .. a
masterful feat. Thoroughly
recommended”
- Computer Choice, Dec 83

“wholly admirable”
. = Your Computer, Sept 83

MIDDLE EARTH ADVENTURES

1: COLOSSAL ADVENTURE

A complete, full size version of the classic mainframe game
“Adventure” with 70 bonus locations added.

2: ADVENTURE QUEST

Centuries have passed since the time of Colossal Adventure
and evil armies have invaded The Land The way is long and
dangerous; but with cunning you can overcome all obstacles
on the way to the Black Tower, source of their demonic
power, and destroy it

3: DUNGEON ADVENTURE

The trilogy is completed by this superb adventure, set in the
Dungeons beneath the shattered Black Tower. A sense of
humour is essential

THE FIRST SILICON DREAM ADVENTURE

1: SNOWBALL
The first of Pete Austin's second trilogy. The giant colony
starship, Snowball 9, has been sabotaged and is heading for

the sun in this massive game with 7000 locations

/L5 L5/ 151515/ L5/ L5/ L5/ L5/ 15/ L5/ L5/ L9/ L9/ L5 15 15 /15 /1515
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THE LORDS OF TIME SAGA

7:LORDS OF TIME

Cur congratulations to Sue Gazzard for her super design for
this new time travel adventure through the ages of world
history. Chill to the Ice-age. go romin’ with Caeser's legions,
shed light on the Dark Ages etc etc. We'll be selling this
game mail-order from January 1st

Price: £9.90 each (inclusive)
Level 9 adventures are available from good computer shops,

or mail-order from us at no extra charge. Please send order
or SAE for catalogue, to

LEVEL 9 COMPUTING

Dept U, 229 Hughenden Road. High Wycombe, Bucks
HP13 5PG

L5/15/15/ L5/ L5151/ L5151/ L5/ L5/ L5/ L5/ L5 /L)L) L/ L5 L 15/ (5/L55)

Flease describe your Computer
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A SUPERB
NEW B.B.C.
PROGRAM
FROM BRITAIN'S
LEADING SOFTWARE

& onl H““SE!
i nly.
(B.B.C. MODEL B or 32k MODEL A with viA) 1.2 0OS only ‘

ONLY £7.95

Command the solitary laser post to -
defend the domed city against the :
onslaught of the Zargon fleet. Sweep
the skies above the Red Planet, line
the alien craft in the centre of the
sights and unleash the devastating
power of the neutron cannons.
Switch on the city's forcefield as a
last resort to defl t the barrage of
enemy shells. e
Smooth-scrolling gfphics and dev-
astating sound eff@Bts feature in an
excellent arcade lity machine:
code game. .

bt a mt

ERGFEOm 4

WE STOCK THE BBC MIC RO, ELECTRON, 3 ; The following titles are m:.nlahlE fiar |_|:_1r_.*; !gh;
3 ) BBC Micre and Electron: Killar Gorilla £7.98/
COMM DDOH 64, ORIC AND SPECTRUM. S Moonraider £7.96/Bandits at 3 o'Clock £6.95,
Croaker £7.95/Falix in the Factory £7.95/
Falix and the Fruit Monsters £7.95/Chess £7.95/
| - s f Escape from Moonbase Alpha £7.95/Draw £9.95/
mﬂ;‘;ﬁ:gfd‘:‘:l‘n‘;‘“" Mail Order: Plaase add 55p per ordar - "-_ ¢ .. -_" L H ....l & SI:VbErp £7.95/Cybertron Mission £7.96
L twoormoms to ¢ P&P PR L pND D BBC only [at present): Demon Dacorator £6.96/
: g ugl o o e e g CENE L o P Galactic Commander £7.95/Time Trek £7.95/
WWE'RE EXPANDING! PP Ll Asteroid Storm £7.95/Laser Command £7.95,
WRITTEN ANY Showroom: Mail ordar: - Alien Swirl fﬁ.gﬁu"Lnb-,-rin'lhl..uf LaFﬂih: £7.96/
PROGRAMST WE Northwood House Dapt. : Filar £9.95/Cowboy Shootout £6. 95,/ Wall E5.95/

All cassettes are fully guarantssd and
contain two recordings,
All prices inclusive of VAT,

PAY 20% ROYALTIES /8a R Rl Chemistry £6.95/Besbmon £7.95/Barrage £7.95/ 4
g::::lusl::“ gl‘i::ala-:rl::tusrt.m“ R Adventure £7 95/Caveman Adventure £6 95/
Danger! UXB £7.95/ Warld Geography £6.95/
E: WM Leeds LS7 2AA Leeds LS7 4PE : : it > ography
——

; 8 Whaere? £6.95/Junior Maths Pack £8.95/
Tal: (0532) 458800 Tel: (0532) 6B3186/696343 B Constellation £6.95/Physics £6.95.




By SIMON
PHIPPS

AT the beginning of the year 1984 a
mad 17-year-old computer genius
(huh!) produced nightmarish mutant
creatures by disassembling the darkest
recesses of his 1.2 MOS.

These creatures, obsessed with the
task of chasing anything that moved,
soon took over his BBC Micro and
placed nasty bugs in exactly the wrong
parts of the program.

The creatures, designated under the
code name of Goojgies, ran riot and
after a year of feverish work on school
micros and programmable calculators,
this whizz kid created a solution to the
problem ... the Munchers!

Operating under manual control, the
Munchers were sent out to clear the

bug-ridden logic mazes of Bits — small
binary digits that would cause the
terrifying Bad Program error if ever
introduced in the wrong addresses.

To the assistance of our fearless pink
heroes came the Nibbles — powerful bits
that when eaten sent the Goojgies into
fits of terror and while active, allowed
the Munchers to devour these
unsavoury creatures and temporarily
stopped their evil doings.

Soon rogue graphics characters in the
form of strawberries, birds, cherries,
keys, bells and plums helped nourish the
Munchers. But after a tough fight the
graphics left and now my MOS is
completely free of any problems.

Just to make certain that your BBC

or Electron doesn’t have any of these
nightmarish . fiends, start typing. Or
better still, send for the cassette version

— you never, know when you will have

trouble with your Goojgies!

In case you didn’t recognise it from
the foregoing, the game is quite simply a
version of a classic arcade game. For
those of you who have never played it
before, here's a short summary.

The object is to move the pink

Muncher around the screen, eating the §

dots and bonus fruits.

To make things more difficult you are
pursued by two evil monsters who kill
on contact.

If one of the flashing Nibbles is eaten
(there are four, one at each corner of the

e S e )
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screen) then, for a limited time after, the
Muncher may chase the offending
Goojgies around the screen and extra
points are gained for eating them while
they are flashing.

Completion of a whole screen gives a
new screen with faster Goojgies and
more chances for the Muncher to get
indigestion.

Controls: A to move up, Z to move
down and cursor left and right for the
appropriate direction.

’
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GOHES

From Page 65

PROCEDURES:

PROCCHARS: Defines characters
224-255 for game.

PROCSCREEN: Draws the maze and
sets up the score display.

PROCINIT: Defines the strings for the
fruit, positions of Muncher and
Goojgies.

PROCMEN: Prints out the appropriate
number of lines in the central box.

PROCSCREENCOUNT: Prints out
the number of fruit representing the
number of completed screens.

PROCMAN: Moves Muncher around
the screen making appropriate
checks. -

PROCFRUIT: Prints out bonus fruit
on the screen.

PROCGHOST: Controls Goojgie
movement, incrementing positions
and calling PROCMOVE.

PROCMOVE: Designates direction of
Goojgie movement calling PROCX
and PROCY.

PROCX: Controls increment of Gooj-

10 REN MAZENUNCH by Simon Phipps

15 REN (C) THE NICRO USER

20 IF HICOHY=0

25 CLS
sPRINT TAB(0, 16) " INITIALISING®
tFOR NAIT=1 TO 2000
tNEXT

30 ENVELOPE 3,1,10,20,-30,10,5
15,127,-2,0,-1,127,100
tENVELOPE 1,1,1,34,86,25,25
40,126,0,0,-126,125,0
tENVELOPE 2,1,-16,-6,1,10,45
160,127,0,0,-127,126,0

40 NODE 2
1TINE =6000

gie's X co-ordinate.

PROCY: Controls increment of Gooj-
gie’s Y co-ordinate.

PROCPEEK: Checks the screen array
to return the value of the character
the Goojgie is to move onto.

PROCDIE: Kills the Muncher and
resets Goojgie and Muncher posi-
tions.

PROCDED: Displays ‘game over’ and
checks whether present score is
greater than the high score,
re-running the program.

PROCREPLACE: Resets Muncher
and Goojgie positions to starting
positions.

PROCCOLOURS: Flashes through
colours redefining colour 4 for
completion of a screen.

PROCCHECK: Checks to see if
Goojgies are eaten by the Muncher.

PROCMUNCH: Eats a Goojgie and
replaces it to its starting position.

VARIABLES:

A%i(x,y): An array storing the charac-
ters at the screen print positions.
GX%(n): An array storing the Goojgies

X co-ordinate values.

GY%(n): An array storing the Goojgies
Y co-ordinate values.

0G%(n): An array storing which
character was present on the
character cell upon which a Goojgie
now stands, allowing the Goojgies to
pass over the dots without blanking
them out or placing them where they
shouldn’t be.

AS(n): A string array storing the
characters that make up the bonus
fruit.

NG%: Number of Goojgies on screen.

LIVES%: Number of lives left.

SCREEN%: Number of screens com-
pleted.

This listing was produced using a special
formatter which breaks one program line
over several lines of listing. When
entering a line don’t press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

1VDU 23;8202;0;0;0;
1DIN AX(19,26) ,BXX(2),BYL(2)
,06%(2) ,A$(5)

50 #FX4, 1

40 #FX11,1

70 #FX12,1

PEEK%: Value of character in screen
array produced by PROCPEEK.
DGX%: Increment on Goojgies X

co-ordinate.

DGY%: Increment on Goojgies Y
co-ordinate.

T%: Variable controlling which Goojgie
is to be moved during one game
cycle.

A%: Variable returning the INKEY
value of the key pressed for Muncher
movement.

P%: Increment on Muncher's X
co-ordinate.

Q%: Increment on Muncher’'s Y
co-ordinate.

X%: Muncher's X co-ordinate.

Y%: Muncher’s Y co-ordinate.

L%;: Character present in error array to
which Muncher is about to move
onto.

EAT%: Number of bits (dots) eaten. If
EAT% >212 a new screen is
generated.

C%: Variable swing present Muncher
character — that is, whether mouth is
open or closed.

SC%: Score obtained by Muncher.

H%: Before the program is RUN set to
zero since this holds the value of the
high score. Line 20 checks for a —ve
value just in case this is neglected and
H% exists from a previous program.

AX,Y,C: Vanables used to set up the
maze when the data on lines 410-660
is read and manipulated.

J%: Variable used in PROCCHECK to
see if any Goojgies have been eaten.

F: Variable used in FOR-NEXT loop
in PROCCOLOUERS.

J: Variable used as delay loop in
PROCCOLOURS.

M: Variables used as delay loop in
PROCDED.

80 ON ERROR BOTD 1040
90 PROCCHARS :
1 PROCSCREEN
tPROCINIT
: PROCMEN
1PROCSCREENCOUNT
tREPEAT
+FOR S%=0T0 12-SCREENX
1PROCMAN
tNEXT
+IF RND(200)<10 PROCFRUIT
ELSE IF RND(200)(10 A%(10,10)=32
tPRINT TAB(10,10)4" *

Turn to Page 151
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The leading game (APOCALYPSE)
has four different maps, on any
one of which you may fight your
war (see section A.). An additional
tape which contains a further six
maps may also be added to
expand your atlas (see section B.).
Alternatively, you can be NERO in
the FALL OF ROME or Napoleon'’s
right-hand man in NAPOLEON'S
CAMPAIGN in 1813 (see section
C.). Can you survive the War of
1984 or could you lead your
marines from island to island

in the PACIFIC war? (see

section D.).
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NEBULA A masterly introduction to a strategy game!
48K Spectrum
£6.95inc. VAT and P&P

-:-:-.-;-;r.r_r_r_'l'.l.l_l_i_-_-.n & aaw

LR

48K Spectrum
£9;95 inc. VAT and P&P

FIRST EMPIRE Your introduction to complete
“Table top moderated war games”
48K Spectrum & BBC +«COMING SOON
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TIME LORDS Get entangled in the complexities of time travel . . .

REDSHIFT LTD.

12c MANOR ROAD, STOKE NEWINGTON, LONDON, N16
TEL: (01) 800 1333

Apocalypse is produced under licence from The Games Workshop Ltd.

A, APOCALYPSE
For: Spectrum 48K &
BBC Model B

£9.95 inc. VAT and P&P.
Available from J Menzies,
Boots & Microdealer UK.

B. Volume 1:
NOVAMAPS

Six New Maps!

usa ARCTIC CIRCLE
SE ASIA STAR SYSTEMS
S AFRICA NETHER EARTH

C. Volume 2:

CHAPTER 1
FALL OF ROME

D. Volume 2:
CHAPTER 2

THE 1384

Ty g o= e — O — — A — S — — — —
Por

NAPOLEON'S CAMPAIGNS
1813

PACIFIC WAR

Expansion Kits for Spectrum 48K (B, C & D only)
£4.95 sach inc. VAT and P&P.

Microdrive versipn avaWable by m

HOW TO ORDER. You may purchase any of the items listed by
cheque or postal order. All you have to do is fill in the details in the
coupon enclosing your cheque/P.0. made payable to BINDEMAN Lid.
and your order will be dispatched within 7 to 14 days. All prices
inclusive of VAT and P&P.

st to: REDSHIFT LTD, 12 MANOR RD. STOKE NEWINGTON. N1E.

| would like to purchase itemis):
[Please circle'tick itemis) required)

A B C D (For Apocalypsal Available for BBC!Specrum (Delete which
is not applicable)

Please allow 7 to 28 days for New Aeleases

_I

|

I

C Nabula IJ ::f;zridm |_| First Empire |

ﬁ Time Lords i

I enclose my chegque PO, for £ ’
Name ...

Address I

5

l

Tel [Day) iieen. Tl (Eva) i I
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“EXCELLENT FAST SERVICE -
EVEN DOWN HERE™

(M. BULLEN, FALKLANDS, South Atlantic)

SOFTWARE SUPERMARKET

At Software Supermarket, we play all the programs we can get for the BBC Micto (and the Spectrum - send 50p stamp for a catalogue for either! FREE catalogue with each
order). We put just the best of each type of program into our ads and catalogues. We don't have the biggest list of programs - just the ones you'll really enjoy for a long time. They ™
come from many different companies, large and small, famous and just-about-to-be-famous. We produce no programs ourselves, so our choice is quite impartial.

We quote reviews from all the magazines to help you decide. We tell you if your joystick will work - all programs run with keyboard control, too. We save you money by choosing
the best - and we send them fast, which saves you hunting round the shops. From over 40 countries you write praising our same-day despatch. Mail order or telephone credit card
orders only please. Prices quoted include U.K. VAT. For orders abroad, prices are the same. You can phone VISA or ACCESS credit card orders tous on 01-789 B546 at any time, from:

any country where your own regulations permit this.

ALL PROGRAMS FOR 32K BBC
CRAZY PAINTER i

FULL-FEATURE VERSION AVAILABLE FOR YOUR BEEB. It 15 great fun. On screen ane, You
are a monkey being chased by Africans. Paint in all the squares and get to a bonus screen and
go bananas. Then you go on, but watch out for the Teddy Bears. Good graphics and music!
Togical, but unputdownable! Joysticks OF. (Superior) £7 82

DESIGN YOUR OWN

PINBALL ARCADE :ovrsussi s o

d-i-y program. One example pin-table is included, but the fun is in designing your own (and
saving them). PLAY is very convincing as you move the flippers, call the next ball and pull the
lever. You can add or take away 38 different springs and wires and Bashing lights and bumpers,
move them all around the table, alter theit scaras, of their bounce, alter the flippers, even

tilt the table. You can change just about everything quickly and easily. And then you can play
with the result. Be a Pinball Wizard, now, and design the perfect pin-table. NO JOYSTICKS.
{Kansas) £10.00

TWIN KINGDOM VALLEY =::

GRAPHIC ADVENTURE FOR YOUR BEEB! Not only is it a good adventure but all 175
locations are drawn in full-screen hi-res graphics - and the drawings are beautiful, too! (Some
contain clues as well } 36 commands: plain English input: real-time adventure and § contral
options. It is simply the most sophisticated (and the prettiest) adventure we've ever played on
our Beeb. (Bug-Byte) £9.50

CALL 01-789 8546 (24 hours)
CHARGE PROGRAMS TO VISA OR ACCESS

To: SOFTWARE SUPERMARKET, 87 Howards Lane London SW15 6NU.

If you do not want to cut this magazine, write your order out carefully on plain paper l
and quate this number: MU4
l | own a 32K BBC computer | enclose a cheque/PO made payable to
Software Supermarket OR Charge my VISA/ACCESS/EUROCARD/

MASTERCARD number e o
; FITEPEE R 2R T |
Signature ...... Lol :
I Please write clearly. If we can't read it you won't get it I
Name I
I Address ...
I 5 e PO =1 bt cisnmmis e I
' Phone, if any, in case of query I
PROGHAM NAME Price
! L- i
: : i
: i
4 E i
POSTAGE UK Addssponlyperesder | £ 35p
I AND EUROPE Add 55p for each program £ l
| PACKING | ursiDE EUROPE Add£1 for each - programaumad | L I
QUTSIDE EUROPE. ADD £1 TO TOTAL r
FOR REGISTERED MAL TOTAL [t I
Lﬂ-—--———-——
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CYLON ATTACK (2. i

excellent ... the graphics leave most
other games standing. * (MicroUlser] It is pretty staggering - so are the 3D graphics. You will
believe you are launching from and docking with & mothership: you will see and feel you ane
refuelling. You will know just when you can kill the enemy as your sights change shape
UNIQUE 50-PLACE HI-SCORE TABLE CAN BE SAVED FROM GAME TO GAME,
Now why don't all the programs do that - it's a great idea. JOYSTICKS OK

(A & F)E7.90

TRAF ALG Totally criginal new game, as you command
your way through the graphic battle of Trafalgar,

(reat full-screen overhead line-of-battle pictures, as you choose your enemy ship and then

sea-level viewpoint as you watch the two ships fight to the death. 1 or 2 players: FIRESHIPS cané

be launched (and blown up, if you're smart): your broadsides are very contrallable and the

graphics are very watchable. It makes a nice change from the space race. NO JOYSTICKS.

(Squirrel) £8.00

D AMUSTER Combines the excitement of ‘Scramble
with the skill of inflight simulation

Join 617 Squadron and destroy the Mohnesee dam with your bouncing bombs - if you get

your lights night, avoid the enemy fighters, the hididen gun batteries. And if your distance

counter works, Very exciting: very skillful: unique. It gets more difficult each time you

fly. No joysticks. (Alligata) £7 95
SNOWB A “The puzzles are logical and the program is enthralling
.. well worth the monsy. " (MicraAdvent/
The greatest ever text adventure. Over 7 thousand locations! As Kim Kimberley, agent
extraordinary, you must safequard Snowball 9. 700 messages: vocab over 200: every object hasl
a purpose. Written in super-compact a-code. Helpful manual. NO JOYSTICKS. (Level 980

TRANSISTORS REVENGE =~

noisy, fast, colourful and compulsive. " (YrComp). Criginal: great sound and action: good

full-screen graphics. The game is set inside your computer as you guard the CPU from the
attacks of the chips! 50 alien chips on each sheet: every 4 levels, life gets harder! You chooseS
whether to continue with a game or enter the hi-score ladder. NO JOYSTICKS. (SoftSpot) (55

TI_E HOBBIT “Sheer adventure...8 must for all aspiring
adventurers. " (CompAnswers) At last a BEC

version of ane of the greatest adventures ever! Text only, but every detail of the plot is the same

as the famous Spectrum version. FREE 285pps ilustrated book with clues. Unique real-time

quest: B0 locations: massive vocabulary: accepts multiple commands in plain English: 16pps
manual. It IS as good as you've heard! NO JOYSTICKS. (Meiboumne House)£14.95

TRENCH “Nothing short of manna from heaven. " (PersCompNews]

The least exciting name we've heard for one of the most exciting

games we've played. How about flying your Beeb/X-Wing Fighter down the 3D Trench towasd

the Death Star-style target, dodging the tie-fighters as they attack? 9 skill levels: sensational

graphics. JOYSTICKS O.K, {Virgin £7.95

PIMI A “This game can damage your brain. " (PersCompGames)
“An original and amusing game " (PersCompNews) AT

PRESSTIME YOU CAN STILL WIN THE £6,000 GOLDEN SUNDIAL OF P1! Simply by

solving this wonderfully witty adventure. Brilliant use of music and graphics.

NO JOYSTICKS (Automata) £10.00

BOMB ALLEY i 2o o

(Beebiig) Beautifully executed 3D simulation of
an air-sea battle. Just defend your ships against air attack. Some of the most complex graphics
we've sean on the BBC. JOYSTICKS OK. (Sofrware Invasion) £7 95

P AR As NEW graphic battle game: NOT an adventure or arcade game.
A gripping simulation of small-unit actions. Command 15 men:

10 possible actions for each man, each move: 10 skilllevels: 2-part game, first secure your retrest
and then destroy the bridge. Absorbing. NO JOYSTICKS (Lothiorien) £6.95

747 FLIGHT SIMULATOR :.~

simulator around that runs on the Beeb...a must for all budding piots. * (PersCompNews}
By Captain Roger Selby of British Airways. You'te in charge of a 747 which you may landat
gither Heathrow or Gatwick. 11 control keys: 11 control keys: clear instrument display: good®
runway view as you approach: B-pps on-screen flight briefing.  Realistic crashes, but
instructive fights too! NO JOYSTICKS. (Dr Soft) £8.95
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THE Editor asked me what this
month’s article would be about. “The
sound effects channel, sir", I
answered meekly.

He staggered off to a lunch time
planning meeting at the Ram and
Buffer and 1 settled down to my
work. I nearly leapt out of my skin
when he crept up behind me and
velled “Boo”.

“So that’s how sound affects you",
he cackled as he dodged the User
Guide.

AS 1 told the Editor, this month we’ll be
covering the sound effects channel. This
is the channel you select by making the
first parameter of the SOUND com-
mand equal to zero.

You’'ll be using lots of SOUND
commands such as:

SOUND 0,-13,2,40

With channel 0 you can create all
sorts of weird and wonderful effects —
especially when you start to use the
ENVELOPE command which we’ll
come to in next month’s Micro User.

In all there are eight basic sound
effects available on channel 0. You can
get them by making the pitch parameter
of a channel 0 command equal to a
number between 0 and 7.

Type in Program I, run it and you'll
get a conducted tour through the
various noises. Figure | summarises the
result each value of the pitch parameter
has on a channel 0 SOUND command.

10 REM PROGRAM I

20 REPEAT

30 FOR pitch=0 T0 7
40 CLS

50 PROCnoise(pitch)
40 NEXT pitch

70 UNTIL FALSE

80 END

90 DEF PROCnoise(pitch)

100 PRINT TAB(S,5) "This is noise
nusber “:pitch;®."

110 IF pitch=3 OR pitch=7 THEN PRINT
TAB(S,15)"This can be varied by using®
TAB(S,17)* a sound on channel 1"

120 PRINT TAB(5,20) "Press a key for
next noise."

130 SOUND 0,-135,pitch,235

140 Wait=BET

150 SOUND %10,0,0,0

140 ENDPROC

Rocket attack?
No, it’s just
white noise

So to use the sound effects channel
we use a SOUND command such as:

SOUND 0,-13,pitch,20

where pitch has a value between 0 and 7.
The value you give to pitch decides what
kind of sound effect you get.

As you’ll see from Figure I, putting in
values of 0, 1 or 2 all give something
called “periodic noise”.

If pitch is equal to 0 you get high
frequency periodic noise. Enter:

SOUND 0,-15,0,40

and you'll see (or, rather, hear) what 1
mean.

As you might guess, values of pitch of
1 and 2 give medium frequency and low
frequency periodic noise respectively.
Try:
SOUND 0,~15,1,40
and;

SOUND 0,-15,2,40

if you don’t believe me.
To hear all three in order run
Program II.

10 REM PROGRAM II

20 FOR pitch=0 70 2

30 SOUND 0,-15,pitch,20
40 NEXT pitch

This should help you hear the difference
between the three.

If you want you can use a selection of
periodic noises to produce something
approaching a “Close Encounters”
noise.

Program III does this by playing each
of the periodic noises in turn over and
over, the duration of each note getting
less each time round the REPEAT . ..
UNTIL loop.

10 REM PROGRAM III

20 time=20

30 REPEAT

40 FOR pitch=0 TD 2

30 SOUND 0,-15,pitch,time
60 NEXT pitch

70 time=time-2

B0 UNTIL times0

Notice that it is time and not TIME in
the above program. TIME refers to the
internal clock of the micro and could
cause some funny results if used!

For the moment let’s ignore what
happens when you make the pitch equal
to 3 and go straight on to what happens
when you make it 4, 5, or 6.

If pitch has these values, channel 0
produces “white” noise.

If you want to know what that is then
enter:

SOUND 0,-15,4,100
This will give you five seconds of high

4

B - L I R

Value of P Noise produced on channel 0
0 High frequency periodic
Medium frequency periodic
Low frequency periodic
Periodic — frequency depends on pitch of channel 1
High frequency white
Medium frequency white
Low frequency white
White — frequency depends on pitch of channel 1.

Figure I: Pitch values on channel 0

More sound advice from NIGEL PETERS
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From Page 69

frequency white noise. It won’t come as
a surprise to learn that:

SOUND 0,-15,3,100

will give you five seconds of medium
frequency white noise and:

SOUND 0,-15,6,100

five seconds of low frequency white
noise.

Try Program IV which plays all three
one after the other for a gradually
decreasing time.

It’s very like Program III, so don’t
type it all in again. Just use the Copy key
and change the lines you have to:

10 REM PROGRAM IV

20 time=20

30 REPERT

40 FOR pitch= 4 T0 o

S0 SOUND 0,-15,pitch,tine
40 NEXT pitch

70 time=time-2

BO UNTIL time=0

Now what does all that white noise
remind you of? A steam engine?

Try Program V. This uses the white
noise pitch parameters in a REPEAT . ..
UNTIL loop to make the sounds of an
accelerating engine.

The REPEAT . . . UNTIL FALSE
loop takes over when the engine is at full
speed.

10 REM PROGRAM V

15 REM STEAM ENGINE
20 time=2(

30 REPEAT

40 FOR pitch=3 T0 &
50 SOUND 0,-15,pitch,tiee
60 NEXT pitch

70 time=stime-2

80 UNTIL time=10

30 REPEAT

100 SOUND 0,-15,5,t1me
110 SOUND 0,-15,6,time
120 UNTIL FALSE

Still, enough of this nostalgia. What
about the two values we've ignored?
What do they do?

It’s quite simple really, if you think
about it. We've been using the bit of the
SOUND command that we normally
use for selecting the pitch (higher or
lower) to pick the kind of noise we want,
white or periodic.

So how do we change the pitch of the

noise we are making? Can we make the
white noise and the periodic noise go up
and down in pitch like normal notes on
the other sound channels?

The answer is that we can, using
values of 3 and 7 in the pitch parameter
of a channel 0 SOUND command.

If you put these values in the pitch
parameter then the pitch of the noise
that is played depends on the pitch of a
note that is playing on sound channel 1.

In other words, by using 3 or 7 you
can use a SOUND command on
channel 1 to alter the pitch, higher or
lower, of periodic and white noise,
respectively.

Program VI shows this being done
with the pitch parameter in line 30 set at
three. Run it and see what happens.

10 REM PROGRAM VI

20 FOR pitch=100 TO 200
30 SOUND 0,-15,3,20

40 SOUND 1,0,pitch,20
30 NEXT pitch

As you'll hear, the pitch of the noise
goes upwards. This is because the FOR

. NEXT loop is raising the note
produced by the channel 1 SOUND
command in line 40.

The pitch of the note produced by line
30’s channel 0 SOUND command
varies with the pitch of the note from
channel 1.

If you look carefully at line 40 you'll
see that the amplitude has a value of 0
which means that you can’t hear what is
being played on that channel.

It still varies the noise on channel 0,
however. In fact it’s a good thing that
you can’t hear the channel 1 note.

Run Program VII and you’ll see what
I mean.

10 REM PROGRAM V1I

20 FOR pitch=100 TO 200
30 SOUND 0,-15,3,20

40 SOUND 1,-15,pitch,20
S50 NEXT pitch

A mess, isn't it?

Now try Program VIII which, like
Program VI, plays a rising sequence of
periodic noises.

10 REM PROGRAM VIII

20 FOR pitch=50 TO 100
30 SOUND 0,-13,3,40
40 SOUND 1,0,pitch.40
30 NEXT pitch

Both of the duration parameters of
the SOUND commands are the same.

What would happen if they wen
different?

Try changing the duration parametes
in line 40 to 20 or 10 or 60 and see wha

happens. _
Can you explain the odd effects? I

give you a clue if you just stand in th
queue!

If you make the pitch parameter
instead of 3 in the last three program
you’'ll see that channel 1 has the sam
effect. Only this time it’s a rising strean
of white noises that are produced.

Finally, let’s have some sound effects
Run Programs IX and X and you'll s
what you can do with 3 and 7 as
pitch parameters.

The first uses periodic noises i
produce a motorbike or moped sound

10 REM PROGRAM X

20 REM MOTOR CYCLE

30 FOR pitch= 100 TO 120
40 SOUND 0,-15,3,5

50 SOUND 1,0,pitch,5

40 MEXT pitch

70 SOUND 1,0.pitch,80

g0 SOUND 90,-135,3.80

90 FOR pitch= 120 TO 100 STEP =F
100 SOUND 0,-15,3,5
110 SOUND 1,0,pitch,S
120 NEXT pitch

130 SOUND 1,0,pitch,20
140 SOUND 0,-15,3,20

The second uses white noise '
imitate an unsuccessful rocket!

10 REM PROGRAM X
20 REN ROCKET

30 FOR pitch= 100 TO 200 STEP &
40 SOUND 0,-15,7,3 '
50 SOUND 1,0,pitch,d

60 NEXT pitch

70 SOUND 1,0,pitch,B0

80 SOUND 0,-15,7,80

90 FOR pitch= 200 TO 100 STEF
100 SOUND 0,-15,7,3

110 SOUND 1,0,pitch,3

120 NEXT pitch

130 SOUND 0O,=13,6.60

Anyway, that’s all for now. If you's
liked these sound effects, just wait unl
we deal with the ENVELOPE co
mand. }

As it is, I've got to go and tell
Editor that we're not under rock
attack and that it's safe to crawl ol
from under the desk.

Sound affects him, too!

Nigel Pete
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Shuttle Pilot is the most authentic Space
Shuttle simulator available. The scréen

display is a faithful copy of the
‘ ,_instrumen tation in Columbia,
e Discovery, Challenger

and Atlantis. As you

sit at the controls you
have the same view
through the'head up
display (H.U.D) as
Schmitt, Evans, Stafford,
and other Shuttle Pilots.
You have to complete your
' space mission in the face of
enemy satalites and land safely.
As erﬁtmnq took a step for
e mankind, when he walked on the moon,

/' Shuttle Pilot steps out as the flight simulator for space travel.

The superb Graphics programme for the BBC Model E. To Cakleaf C‘-umpuleru Ltd, Mail Order Dept., Ball's Yard, Drysart Rd,
; . s Grantham, Lincs NG31 TE].
That turns your screen into an architects board or an artist's canvas,

{ DFfeasesendme (quantity) ‘Shuttle Pilot'
> Software at £8.88 each including VAT and Carriage
OPlease send me _ (quantity) "Paint Box’

Saftware at £8.88 each including VAT and Carriage

1 enclose cheque for £
Please Debit my Access/Barclaycard No.

121, DUDLEY ROAD, 100, BOUGHTON "=
GRANTHAM, CHESTER T

LINCS CHESHIRE Post code:
0476 76994 0244 310099 Day Time Tel No



WHAT WOULD YOU DO

WITH ALL THIS?

(SRS RN R S WH -

Ilﬂ.ll.l‘ll-llﬂ i

IMON W HESSEL 5
| Se—

Ever thought you could run the country better? Have you ever wondered what you would do if you A game for 1 or 2 players. Your aim is 1o oblar

Here is your chance as Prime Minister (of the party came into some money? Would you be able to souveniers from six different countries and ref.
of your choice), you have to guide the country invest it and watch it grow, ‘or maybe start a small London intact, in the shortest possible time

through its social and economic ills for five years, business and become a millionaire? With Keep your head and try to avoid hijacks, bank

then put yourself up for re-election, Inheritance you have the chance to find out. airlines, bad weather, thieves, car breakdowns

£6.95+ . £5.95*  strikes and other problems inherent in World Tr

; £5

All three in special presentation pack £17.95
Available at good computer shops or direct from: Simon W. Hessel Software
24 hour despatch, *30p p&p on single games. ¥ UNLIMITED GUARANTEE

GREAT BRITAIN LIMITED

i FINANCIAL GAMES [ e
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Here’'s your invitation to

We're all having a party to mark the successful
first year of The Micro User. Trouble is, no one
can find a match to light the candle on the cake.
Our Birthday program asks you to lend a hand.

BIRTHDAY is The Micro User's way
of celebrating its first year of existence.
All you have to do is to light the
birthday candle at the bottom of the
screen by guiding a flame from the top
of the screen to the candle’s wick.

To do this you steer a course between
the walls, using standard movement
keys.

You'll need the walls as windbreaks
to shelter from the gusts of wind that
threaten the flame. If they reach it, out it
goes!

Watch out for those gusts. They keep
on coming even if you don’t move.

Worse still, some of these winds are
fairly changeable. Every now and then a
gust blows diagonally, cutting corners
to catch the flame.

Even more devilish, they can
combine, disguising two or more gusts
as one. ;

Initially you are opposed by two
gusts. But each time you're successful,
you have an extra gust to face.

If you are blown out you get another
g0 at the same level. After all, this is a
birthday celebration!

If you're good enough you can keep

N2

e

VAN 7N o N NT NN

going until you reach 20 gusts. So far
we've only managed to survive 12!

This is how it works:

The program has to keep track of a
lot of things — the positions of the walls
(there are up to 80), the positions of the
gusts (up to 20) and, of course, the
position of the flame.

Constant checks have to be made to
see, for example, that the gusts don’t
“blow down” walls.

Rather than record the x and vy
coordinates of each object, then check
both against those of other objects. We've
opted for recording positions with the
formula:

position = x coordinate
+ 40 * y coordinate

Since in Mode 1 there are 40
characters to a row this gives each
character cell on the screen a unique
number, which can be quickly com-
pared with others.

If we need the x and y coordinates we
can find them with:

x coordinate = position MOD 40
y coordinate = position DIV 40
The procedure and variables descrip-

Turn to Page 159

NG NN\
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| Fleas!
| Bed Bugs!
l And all you
| wanted was

a quiet night . ..

i The pests are after your feet and you'll have to
move fast to stop them. Swot them with a jam

sandwich or crunch them with your false teeth.

If you're desperate you can always phone for
help. But whatever you do, do it quickly. You
need cunning tactics and nimble fingers!

Bed Bugs guarantees hours of hilarity for the
whole family.

| O OPTIMA SOFTWARE

 You'll be ITCHING to get your
hands on the funniest program

Obtainable from your Acorn dealer
or send in the coupon below

ORDER FORM

Please send me BED BUGS:

O BBC ‘B’ cassette — £6.85 |
O Electron cassette — £6.95

MNAME i e

Vi [n g T RSN

O 40-track disc — F8.95
O 80-track disc — £8.55
Add 50p p&p (post free 2 or mora)

01 wish to pay by

O Access O Visa
Expiry date

Optima Software Ltd., 36 St. Petersgate, Stockport SK1 1HL.

. S N — — e — e —— S W S G e e e




W Counter Attack

as demonstrated at the BBC Micro User Show, December
1983.

A game of strategy incorporating unique rotational
movement. Simple in concept, stimulating in practice. A
game to be equally enjoyed by infants and serious game
players alike. Many similar games already exist, however, this
Igame differs from the norm in one distinct area — rotational

movement. Includes customisation routine that allows you to
tailor the game to your own requirements.

£6.50 for the 32k BBC/Electron

* * * *

DODGY DEALER
“You'll be hard pressed to find a better business game for the
BBC Micro than this grand effort.”” (TV Choice, Nov. 1983.)
"Best of the lot is a new one called Dodgy Dealer; a cracking
Christmas present for the bored business exec.”” (Office of the
Future — Nov/Dec 1983.)

“Now available from W.H. Smith and Lightning

A captivating game emulating the real business world. As boss
of a small manufacturing company, you are required to make
executive decisions to enable your company to survive and
even prosper in the face of strong competition. The game is
dynamic: the more your skills improve, the greater the
competition becomes.
£6.50 for the BBC B 1.2 o/s
* o * *
One of the biggest attributes that a computer has is the
capability to sort vast amounts of information.
But have you ever wondered how a computer carries out the
sorting process?

SORT ANIMATOR

is the first in the Computer Tutorial series by OIC, explaining
visually and in detail how a selected variety of sorts work.
Also includes routines that can be used in your own
programs.

£6.50 for the 32k BBC

* * * *
All products supplied on cassette and can be easily down-

loaded onto disc.
All prices include VAT and P&P.

* * * *

Latest reviews of both Dodgy Dealer and Sort Animator can
be found on page 600121463 of the Micronet 800 database.
* * * *

Products available from your local dealer or by mail order
direct from OIC at our FREEPOST address.
Barclaycard telephone orders welcome (0344) 773229,
Ask your local dealer for a demo of our products and details of
our cream label products or alternatively write to OIC direct

at.
OIC Ltd., Dept. OPD/TMU4, FREEPOST, Camberley,
Surrey GU15 4BR
Dealers/distributors
contact Richard Edwards on (0344) 773229
* * * *
Programmers/games designers . . .
send your programs/ideas to us for free evaluation, or send for
details of our product development pack. Generous royalties
paid on all ideas/games published.

.. For
BBC
32K

£7 95
SUPERB 3D GRAPHICS.

FIVE DIFFERENT LEVELS OF PLAY.

ALL MACHINE CODE GAME.

BATTLE THROUGH SPACE ATTACKS.
AVOID HURTLING ASTERQID BELTS.
SKIM OVER THE DEATH STAR SURFACE.
DESCEND INTO THE TRENCH.

BATTLE WITH ATTACKING ANDROIDS.
YOUR MISSION — DESTROY THE DEATH
STAR ... AND THEN ESCAPE!

ER*BERT

L2 a2 1 2 F R 2 2l

PINBALL

The original arcade table

_ game. Superb graphics and
Fast and funny, it's Herberts sound.

Cubic Domain! You must help BBC or Electron: £5.95
him avoid his unwanted
guests. REVERSI BBC or Electron:
BEC or Electron: £7.95 £5.95

Orders to:
MICROBYTE SOFTWARE (M2)
FREEPOST

NEWQUAY TR7 2BR.
NO STAMP NEEDED IF POSTED IN UK.
All prices include Post & Packing.
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ALICE continues her perambu-
lations through Adventureland,
pausing to view three offbeat
programs for the BBC Micro:

Pimania, Automata Lid, £10.

Community, Ixion Sofiware,
£6.90,

Bridge to the East, Ixion
Software, £8.05.

THE types of puzzles and problems
within an Adventure are unlimited. This
month we've tried three games which
include some new twists in the usual
format such as clues in tunes, economic
problems and a mixture of puzzles and
keyboard dexterity. The last one was
reviewed by nimble fingers Nigel.

Let’s start with Pimania:

Remember the Masquerade hare
which was buried somewhere in
England? All you had to do was solve
the puzzles in the book by Kit Williams
and then go to the right place at the right
time and dig it up.

Pimania is rather similar in that you
have to make the program reveal a date
and place where the promoters will meet
and give to you a golden sundial, worth
£6,000, providing you can tell them how
you solved the puzzle.

That rule should stop any cheating
because you might be able to decode the
when and where but how to open the
“Ultimate Gate Of Pi”" appears to be a
nasty factorial problem.

The puzzle has been out for over a
vear but only recently on the BBC
Micro so I presume it is still unsolved.

The program has some animated
pictures and begins with the Greek letter
PI flying up into the air and the cryptic
query, “A key fits the lock?”. Give it
the keyword and you meet the PI
man, who can be helpful, annoyed,
unhappy, hungry or bored.

The program is full of tunes which,
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Our monthly foray into Adventure games

PI man's world
hides big prize|

after a while, will make you stuff the
loudspeaker with cotton wool, but some
of them are clues. For example one of
them is a hint about how you move
around in the PI man’s world.

There appear to be, at the start, about
20 rooms to investigate with objects
placed randomly in four of them. Their
locations shift every time you start a
new game.

The map of the game is simple but
some rooms are only accessible ran-
domly and the Pl man’s appearances
are also slightly erratic.

The puzzle appears to be to locate a
number of objects like a blackboard,
calendar and telescope, and drop them
at a certain location in the correct order.

There are 3,628,800 ways of
dropping 10 objects but the PI man who
helps you find the objects also tends to
take them back, particularly when you
do the wrong thing, so he’s still actually
helping you.

After a few hours I was still trying to
reason out the correct order and getting
a bit tired of going over the same ground
again and again.

It seems that, like twisty mazes, the
only way to make progress is to SAVE
and then try, try, try again.

Of course the prize will keep many
people at the keyboard. I actually got a

Alice through the VDU

sundial but couldn’t remember ke
did it and failed to drop it anywhi

It doesn’t matter anyway
computer professionals (such as my
are banned from the competition:

This version has been translate
the BBC and seems to have a few!
bugs. For example, you are told th
a telescope in the room but, N
try to take it, you are told thal
program can'’t see a telescope.

The program can take quite so
ticated sentences like “Give the pot
to the PI man”, which implies tha
solution might require quite elab
commands.

It's an unusual Adventure
with the prize incentive, should keg
more Mercenary among you occl
for weeks. b
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AN 4

Lesson in
survival

ALTHOUGH it is not a true Adventure
— because the object is to survive rather
than solve puzzles — Community, from
Ixion, has a number of features that
should appeal to those whose sword
arm has become weary and now wish to
retire to a quiet life down on the farm.

It is derived from the Kingdom game
on the BBC Welcome tape which has
been popular in primary schools. But
this is far more realistic and com-
plicated. :

The Magnificent Seven might have
saved you from the old bandits in the
hills but now you have to contend with
bad weather, rats eating the grain and
plagues. Your animals will die and your
peasants are a particularly revolting lot.

At times you will have to visit the
bank manager for a loan and his middle
name must be Dracula. (Ah for the good
old days when a stake through the heart
was the answer and treasure just lay on
the ground.)

Teachers, particularly of economics,
should find this program very useful
because it will not only keep their pupils
occupied for hours but should also instil
quite a few useful lessons in economic
and business strategy.

A multitude of possibilities have to be
simultaneously considered and bal-
anced.

You can rear four types of animals
and grow four types of grain.

Each type of grain is susceptible to
different weather conditions which are
predicted by a magician, who is right
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BRIDGE to the East is different again.
It consists of five different screens of
interactive games like Rocket Raid and
Killer Gorilla, with a different back-
ground display for each screen.

Separating each screen is a riddle
which has to be answered before you
can try the next screen.

On each screen you, in the form of a
wizard holding a staff, must protect a
specified place — or, in one case, persons
— and collect numerous items.

These feats are achieved by moving
the wizard shape around the screen with
the Z (left), X (right), / (down) and *
(up) keys.

Before each screen you are asked if
you want to practice or take the test,
which means you are allowed to
practice any screen for as long as you
like.

This is helpful because if you fail the
test you cannot go back — you have to
£0 on to the next screen after answering
the riddle.

This is the point where you are told
what you must accomplish on the next
screen and also the point where you can
save the game.

As each screen and riddle is loaded
into the BBC separately it is a good idea
to save the game as often as possible as
it can take a considerable time to
progress back to, say, the fifth screen
from the start of the game if you happen
to fail one of the intervening tests.

Another unusual feature of this game
is that, whenever you win or lose, each

how 1 about half the time.
there Having raised and grown some food
ay as you must feed your livestock and your
nyself) peasants and then get the surplus to
1 | market.
sd ford It's a good idea to feed the rabble
/slight because you will need some of them for
here is protection on the way to market as a
n you ! number of nasty things can happen on
at the  this perilous trip.

This game has a number of useful
ophis-  ideas for the Adventure writer. Butit is a
ork pie.  8ood program in its own right,
at the particularly if played by a group
horate because then an element of competition

can be easily introduced.
which, Like many other games in this genre
ep the you will probably last longer by making
cupied  conservative decisions. But it’s a lot
more fun to take gambles.
—
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Bridge
over
troubled
territory

screen has its own piece of poetry which
is displayed. Like:

They go, leaving a trail,

Of broken faith

They come, bringing venom

From rotten lakes,

Carved from lead mountains,

With a man's femur.

This does not have any relevance to
the game but makes a change from the
usual one line saying, “You have been
killed”, or wotds to that effect.

The idea behind the game is that once
upon a time there were some crystals of
power which were destroyed by evil
fiends. It is your job to collect the two
pieces of the crystal star and score more
than 20,000 points, so that a seance can
be held and the crystals can be rebuilt.

The two pieces of the crystal star are
in the huts on screens 1 and 2, and to get
them you have to win those two screens.

So to the screen displays, starting
with screen 1 which is a display of a

y———
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%“ valley, with a background of mountains

and trees. It contains a red hut which
you must protect from all the shapes,
which range from birds to rocks, that try
to attack it.

On this screen you have to score
more than 2,000 points by destroying
the attacking shapes and collecting ten
crystals which shoot across the screen
from right to left, which can prove fairly
difficult.

The first riddle gives you a long,
rambling monologue followed by a
description of a door which is opaque
and glowing.

You are also told that no amount of
force will cause it to open but, being a
wizard, you may effect the door in any
other way you choose. ;

This is a bit like an Adventure type
problem but with less clues, as the
answer to the problem is to type in
‘FREEZE DOOR'.

I think you have to work out this
answer because the door is glowing so it
must be hot, but if you say ‘TOUCH
DOOR’ you are not given any clues like,
“You just burnt your hand’. All you get
is, THAT HAD NO EFFECT".

This example sums up all the
f following riddles and is the only major
criticism that I have of the games.

Also the riddles are not random. So
every time you take the tests you will
have to answer the same old riddle,
which could prove rather tedious.

To find some of the answers [ had to
resort to listing the program as the clues
get even vaguer.

Screen 2 has a background similar in
layout to screen 1, but this time your
wizard has to protect a pinnacle of rock
from a different assortment of shapes.
He also has to collect five crystals which
shoot across from left to right.

Although similar sounding to screen
1 this screen is a lot more difficult.

After progressing through the second
} riddle you arrive at screen 3, which has
W 2 totally different appearance.

Your viewpoint is from the inside of a
cave looking out through the entrance to
,l the sea where a red sun is setting.

Across the inside of the cave is a
bridge over which two figures are trying
to cross. Your wizard’s job is to escort
) them safely. You may also collect flying
\ crystals if you have time.

1

—

After the third riddle comes the sea
hermit’s hut, which you have to protect.
On this screen the top half of the display
is a mountain range running down to the
bottom half of the display which is a
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beach with the sea coming onto it.

You have to collect 26 eggs which are
dropped by attacking seagulls. But you
have to be quick as the eggs will hatch in
no time at all and attack the hut.

On this screen the sounds generated
are excellent as you have the sound of
the sea washing in on the beach as well
as the usual sounds whenever you
destroy anything.

And so past yet another riddle onto
screen 5, which is a display of a
mountain canyon spanned by a bridge,
in the middle of which is a large cross.

Here you have to protect the cross
from an array of objects. You also have
to fight the black prince, who is
represented by another figure the size of
your wizard which is constantly
attacking you.

Your source of magical power is the

cross, 5o when an attacking object hits
the cross the prince gains in strength.

You gain strength by destroying the
objects but the prince can do this as
well.

You may attack the prince by striking
him with your staff above the height of
his sword but, of course, he can do the
reverse to you and usually does so with
MOore Success.

All the time you are battling, your
score and the prince’s are displayed on
the bottom of the screen.

This is the only screen which displays
your scores while you are fighting,
which is another minor criticism.

I found it exceedingly difficult,
requiring the highest degree of manual
dexterity of any of the many games I
have mastered.

After plucking up courage and a little
bit of skill you can take test 5. You then
proceed onto the last riddle, which is the

conclusive part of the game.

When you have answered this riddle
you go into the seance to restore the
crystals back to power.

Whether the seance is successful
depends on your score and if you won
on screen | and 2. :

If the seance is a success then the
crystals are returned to their original
power and the forces of evil are left to
roam the earth until you attempt the
game again. )

All of the five screens are laid outina
visually pleasing manner. This, coupled
with the high standard of detail in all the
moving figures, provides each screen
with a different, top quality graphical
layout. '

The movement of all the figuresistoa
high standard, being smooth and judder
free even when numerous moving
objects occupy the screen at once.

The response of your own figure is
smooth and responsive to the keyboard
controls. ]

The varied sounds generated are also
pleasing, as they don't drag on and on.

The riddles, however, prove to be
tedious. Once you have read or
answered the puzzle, you don’t want to
keep seeing and answering the same l
riddles on every game. |

A score display while you are )
engaged in a game would have been |
helpful. It proved rather frustrating not |
knowing how many points you still |
required to progress further. 1

In conclusion I found Bridge to the }
East fairly compulsive and quite a
challenge, and well worth the money, as
this novel idea is like getting five games |
in one. ' '

The answers to the riddles are in_.'
Figure I, which we've considerately |}
printed upside down! '!

Alice and Nigel |

Riddle
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Figure I
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SPECTRUM LAUNCH STAGE
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MISSION BRIEF
Successfully pilot the Shuttle through Launch, Fetch & Finals Take off and position Shuttle in orbit

Manoeuvre alongside malfu nctioning Satellite. Retrieve -then re-enter to glide without fuel to White Sands Dese rt.
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A WELL THOUGHT OUT GAME - “Dragon User”
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ORLANDO’S BACK!
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Aardvark Software, creators of the Ultimate Atom
Games, bring you NOW

THE ULTIMATE BBC SPACE-GAME

y combat the swooping bomb
hases and double your fire

Y L TAT &5 T34 A Trr ooy .
rewarded by challenge

L F

Send cheques/P.0.s for £8.80 to
Aardvark Software,

100 Ardleigh Green Road,
HORNCHURCH, Essex.

FRAK coming soon. ..
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about using discs
on the BBC Micro
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JIM NOTMAN answers

your basic questions

RECENTLY there has been a great
increase in interest in discs and disc
drives for the BBC Micro. Many owners
feel that once they have mastered the
cassette filing system they need to move
on to something better.

Why use discs?

® The most imprcssive feature of using
any disc system is its speed. A program
which could take many minutes to load
from tape takes only a few seconds from
disc.

Even if it is the last program that
was put onto the disc it is found very
quickly. Contrast that with a tape with
several programs on it. It may take a
considerable time to just find the
program.

@ Disc systems allow the more flexible

direct) access files.

Tape files need to read from the start.

Disc files can be read from or written to
any position you like. Just as with a long
playing record, you don’t need to start
from the beginning, but from the track
you require.
@® Disc systems load and save with far
fewer errors than on the cassette system.
® Converting to discs may increase
your use of the micro. It's rather
offputting waiting 10 minutes to load
some software from tape when you have
only half an hour to spare.

Are there disadvantages?

@® Cost is the main one. About £300 for
the simplest system, though by keeping
your eyes open (looking through The
Micro User!) you may pay considerably
less.

® The disc system reserves 24k of
memory for its own use. In a
cassette-only system, the memory from
3584 (&EO00) is available for program
use. In the Acorn disc system only the
memory from 6400 (&1900) is free.
@® Discs need to be looked after more
carefully than cassettes as they are more
vulnerable to damage. A fingerprint or a
piece of cigarette ash could be all it takes
to ruin a disc.

® Many software companies have been
slow to issue their programs on disc.
The excuse has been that there are not

use of files, like relative (random or

All the fact
you need
to get you
started

enough disc users to make it viable.

This is no longer true, as a large
number of BBC Micro owners are
converting to disc.

What do I need to get started?

® Disc interface.

® Disc Filing System (DFS). This may
come with the interface.

Floppy disc drives.

Connecting leads.

Utilities disc.

Blank discs.

Why do you need an interface?

® The interface can be thought of as an
electronic translator which allows
communication between the BBC
Micro and disc drives. While most of the
components cost only a few pence each,
the floppy disc controller chip costs
more than £40.

The Acorn interface includes the
DFS, which is plugged into one of the
sideways ROM sockets. It does not,
however, come with a manual. The
“official” BBC manual is only issued
with BBC disc drives.

The standard interface is single
density. This refers to how closely the
information is packed on the disc.

At least two firms are working on a
double density system (requiring a
different floppy disc controller) which
can put twice as much information onto
a disc.

These systems need to have their own

special DFS to instruct the different disc
controller. (This is not the same as
having 40 or 80 track drives.)

Why do you need a filing system?

® Whenever the BBC Micro is
switched off any programs or data that
were in RAM are lost. If you want to
keep any of this information it must be
recorded in some way. File systems
allow you to do this.

Since each method of saving the
information is different, each must have
its own filing system.

The DFS interprets any filing
commands you give and carries them
out without you having to know how it
does it.

The operahng system of the BBC
Micro is arranged so that commands
are not changed with filing system
changes. Any command associated with
filing is directed to the correct filing
system. '

Changing the file system is very easy:
O For the DFS type in *DISC (or

*DISK).
0 For the tape system *TAPE (for

1200 baud), *TAPE3 (for 300

baud).

O For the Econet system *NET.

Will I have to learn a lot of new
commands?

® All the commands that you learned
for the cassette filing system will wor
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equally well with the DFS.

In addition there are extra commands
Just for the DFS.

*HELP (Return) gives a list of the
paged ROMs that are in the BBC
Micro.

*HELP DFS (Return) lists the extra
DFS commands, as illustrated in Figure
I.

DFS 0.90
ACCESS {afsp» (L)
BACKUP {src drv) {(dest drv
COMPACT ({drv>)
COPY {src drv> {dest drv) {afsp)
DELETE {fsp>
DESTROY {afsp?
DIR ({dir?)
DRIVE ({drv>}
ENABLE
INFO <afsp’
LIB ({dir?)
RENANE {(old fsp> {new fsp’
TITLE {title}
WIPE {afsp?

Figure 1

Most of the commands manipulate
program or data files that already exist.

Many are self explanatory like
*RENAME for changing a files name,
*COPY dand "DELETE. *TITLE
allows the disc itself to be given a name.

*DESTROY seems somewhat over
dramatic, but is able to delete a number
of files at the same time.

*INFO gives information about the
file like its load address and where the
file is physically located on the disc.

As well as the main DFS commands
there are a number of disc utilities. The
commands are given by *HELP
UTILS, illustrated in Figure II.

and run — that is, if you’ve given the disc
the correct instructions!

Are there other DFSs?

@® There are a number of alternatives to
the official Acorn 0.90 DFS. Watford
Electronics and Amcom both produce
their own.

One of the main problems with these
others is software compatibility. This is
especially true of software packages
which employ software protection.

The main advice here is to ask the
dealer whether the programs you buy
are compatible with the DFS you have.

Why bother with alternative DFSs?

@® They usually have a number of
features in them which are lacking in the
Acorn version, some of which are very
useful.

For example, with the Acorn system
only 31 different files can be held on one
side of a disc. Several different DFSs
increase this limit to about 60.

Can I copy my programs from tape to
disc?

® With Basic programs this is very
easy. Select the tape system with
*TAPE, LOAD the Basic program,
select the disc system with *DISC then
SAVE the Basic program.

If this program is now toc long
because of the memory space the DFS
has reserved for itself, move the
program down in memory using the
following:

1 #KEY 0 #TAPE!N N1=PAGE-LE0D
t FOR L%=PAGE TO TOP STEP 4
tHILR-NEI =LY
 NEXT
+ PABE=XEOQIM OLDIM

DFS 0.90
BUILD (fsp)
DISC
DUMP {fsp’
LIST {¢sp)

TYPE {fsp?

Figure Il

DUMP gives the hexadecimal value
and Ascii equivalent of each byte of a
named file. This can be helpful if you
like to see what is being put onto the
disc.

Discs can be made far easier to use
than tape. The DFS will look for a file
called !BOOT when the Shift key is held
down together with the Break key.

This allows programs to be loaded

Machine code programs are a little
more awkward. They must be put into
exactly the same memory locations they
would have occupied in the cassette
system if they are to work correctly.

First switch to the tape system with
*TAPE. Now type in *OPT1,2.

Looking at the program with *CAT
will give you the load address of the
program, the execution address (where
a machine code program is run from)
and the length of the program.

Once these details are known the
program may be loaded into memory
above the area the DFS reserves, then
moved to the memory locations it would
have occupied with the tape system.

All that remains is to CALL the
execution address.

Further details on transferring cas-
sette programs to disc are given in the
August issue of Micro User.

Not all programs can be copied
easily, because many companies are
now using some form of software
protection.

I've heard of hard discs and floppy
discs. What's the difference?

@ Nearly all discs used with the BBC
are floppy discs, so called because they
are thin flexible discs of plastic coated
with a magnetic recording emulsion.

Hard discs are much more sophis-
ticated. A unit consists of a number of
magnetic coated metal discs, mounted
in a sealed unit and turned at high speed.

The reading and recording heads
“float™ a very small distance above the
disc. Even very small particles of dust,
human hairs or tobacco smoke may
damage the discs if they come between
the heads and the disc surface. Hence
the sealed unit.

They are more expensive than
floppies but can hold much more
information, several megabytes rather
than the hundreds of kilobytes the
floppies have to offer. '

A number of companies are working
on hard discs for the BBC, though in
several cases the software seems rudi-
mentary. Hopefully this should be re-
solved shortly.

What sorts of floppy disc drives can you
get?

® It is possible to use the BBC Micro
with 8in floppy discs, a size associated
more with larger or older computers.

More recently 3in micro floppies
have started to appear, though there is
more than one type of these. They are
very compact and should prove
popular, but at the moment there is little
software written on them.

The commonest drives use the 5tin
mini floppy disc. Whatever the size of
drive, the information is written on it in
circular tracks.

There are two main groups of disc
drives, those having 40 tracks and those
with BO.

The BO track machines are more

—»
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Including lead for BBC.
Send £375
to include VAT, p&'p.

S 0 R
e

40 Track

2OOK Single & Double x’
Disk Drive

62 file names

including cable and power lead.
Send £175 to include VAT, p&'p,
ine. formatting disk & manual.

BOOK & 800K switchable with
power supply available —ask for details.

| .

| Disk Drives
| | BO0OO0OK & 800K Switchable
: 4 124 file names
~ / including cable & power lead.
',r’Send £432 to include VAT, p&p.
Send £460 for 800K Switchable.

Sanyo/BMC
Monitors

12" amber or green screens.
Send £99 to include VAT, p&p.

JOIN THE BBC

DISCOUNT CLUB|

FORTHE KEENEST PRICES ON
BBC COMPATIBLE PRODUCTS

80 Track b
400K Smglgc&'f Double *
Disk Drives ™, ~

(liﬂl:‘a.h.l_ list i]
\.. -::-Fa.mv.:r

124 file names e
including all necessary lea.ds
Send £:299 to include VAT, p&'p,
inc. formatting disk & manual.

£259|

Juki
Daisywheel
Printer
18 CPS including cable.

Send £389 to include VAT, p&'p.

Epson
Rx 80 FT
Printer

Including lead for BBC. ﬂh"."“*---..._ﬁ |
Send £299 to include VAT, p&'p.

£260

Diskettes

Memorex, in packs of 10

Ak .. £16.00

DS40tk ............ %20.00

8880tk ... #26.00

DS 80tk ... $29.00
Including VAT, p&'p.

Accessories
BBCStands ... £10,00

o £ Dust.covers ...
Disk storage boxes ............ (for BBC, :
£15.00 (takes 35) Drives and

Disk storage boxes ......... Printers )

£20.00 (takes 80)

Prices include VAT, p&p.

Product Priceto Qty. Total
members

200K DISK DRIVE O &176.00 &

400K DISK DRIVES O &280.00 4 ot

EPSON FX BO 0 &£376.00 &

800K DISK DRIVES ey v iy S S LRI S S

BOOK SWITCHABLE 0 £48000 — R

JUKI PRINTER T T R S T T

SANYO/BMC-AMBER T S D M By

SANYO/BMC-GREEN O &88.00 — e gL

EPS0ON RX BOFT 0 £299.00 LIl L -

88 40 DISKETTES s ) G T S e

DB 40 DISKETTES FEa s ¢ o  es SEt o

8580 DISKETTES P e P SR IR G N |

DS 80 DISKETTES £20.00 &

BBCSTAND £1000 . i == ot

DUST COVERS R 1 i

DISK STORAGE ( 36) O &1500 e

DISK STORAGE (80) B OOy = P

E& MEMEBERSHIF APPLICATION FEE O £10.00
TOTALSUM ENCLOSED (Cheque orcreditcardno.) £

To: The BBC DC, 46 Princes Avenue, Finchley, London N3.

I enclose my order for the above prc-éluc:t-s at discount
as amember of the BBC DC. I understand I will receive
madilings of new products and special offers as they

BBC
214

Address

Signed
I would like you to return
my money if the goods
ordered are not despatched
within two weeks of recexp t
of order.

ALL PRODUCTS ARE BRAND N EW

BOXED AND OFFERED WITH FULL
MANUFACTURERS WARRANTY
ALLQUERIES WILLEE ANSWERED
BY MATL.
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From Page 83

expensive because their tracks are much
narrower and therefore must be made
more accurately. A 40 track disc can
store 100k of information on one side,
an 80 track disc 200k.

Some drives use only one side of the
disc and are known as single sided.
Others which use both sides are called
double sided.

Then you may have a single drive or
two drives in the same box. These are
known as dual drives.

There is also a choice of having either
a power supply from the BBC itself or
having a separate supply in the drive
unit. As there are a number of
combinations the choice becomes
bewildering.

Which disc drive should I get?

® For small business use you really
need to use an 80 track system with dual

drives, preferably double sided.

For home use the main consideration
will probably be cost. 40 track drives are
perfectly adequate. Even the least
expensive, a single sided, single 40 track
drive is better than not having discs at
all.

If you can afford dual drives you'll
find them more useful, especially when
using data files from different discs and
file copying.

I prefer drives which have their own
separate power supply as this leaves the
power point on the BBC for other uses.

Do I need a utility disc?

® This will depend on which DFS you
buy. To be able to use a new, blank disc
it must be formatted.

This involves putting a number of
magnetic marks on the disc so that the
floppy disc controller knows where it
can place or read data.

Some of the alternative DFSs have a

format command included in the DFS
ROM - unlike the Acorn system where
the format program is on a utility disc.

The other useful utility needed is
VERIFY. This looks through the disc
checking that it can be correctly read.

Apart from the basic utility disc, you
may want some other utilities.

One that is particularly useful is a
package which transfers tape programs
onto a disc. Even many programs which
are software protected can be trans-

ferred, though not all. g

When you have spent hours punching in a_-!
program you want to be sure that it really
is saved correctly on disc. MARK SMIDDY
shows you how with his verify routine. ..

THE object of this verify routine is to
check that the contents of a program file
on disc (or tape) are exactly the
same as the contents of memory. Or to
put it another way, to check that the five
hours of work you have just SA VEd will
actually be what you typed in when you
reload it.

The program, which is assembled at
& 1800, is suitable for use with model A
or B with Acorn DFS or standard
cassette, and is compatible with all
operating systems.

After running the program you can
call the verify routine by using CALL
&1800. Of course, the program you
wish to verify should be in memory!

Instructions showing how to save the
assembled code are displayed when the
program is run. It will remain resident
during most filing operations, but it is
wise to reload the assembled code
whenever it is required.

Here’s a full program description. In
the following text A refers to the 6502
accumulator, X refers to the 6502 index
register X, and Y refers to the 6502 index
register Y.

The program can be split into five

Verify what

you SAVE,
then you won'’t
be sorry

main sections:

l. GET the filename.

2. Open a read only file.

3. Check the file byte by byte.

4. Close the file.

5. Output any messages.

L. This section uses the rarely used

call OSWORD with A=0 to input a

string of Ascii characters of specified
range up to a specified string length. The
string input will be used as the filename.

The maximum string length is set to 7
in line 130, and should be changed to 10
if the utility is to be used with cassette,

2. This uses the OS call OSFIND

+
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From Page 85

with A=&40 to open a file for read only.
The file handle (the number assigned to
it) will be returned in A and notin Y as is
stated in the User Guide.

OSFIND returns with the zero flag
set if no file could be opened.

3. This uses OSBGET to take each
byte sequentially from the file and check
to see if it is the same as the next byte in
memory.

4. OSFIND is used again to close the

file whose file handle is held in Y.

5. This outputs any messages using
OSWRCH, starting at a point in the text
pointed to by the X register.

Lines:

10-60 Initialise variables.

70-80  OQutput ‘Input Filename’ mes-
sage.

90-180 Set up OSWORD parameter
block.

190-220 Set up X and Y and call
OSWORD with A=0.

230 Jump out if ESCAPE is
pressed.

240-310 Initialise M/C variables, and
call OSFIND with A=&40 to

open a file for read only.
320 Test to see if any file was
opened.
330 Save file handle.
340-360 Get next byte from the file.
370 Test for End Of File marker.
380-480 Compare with next byte in
RAM and increment pointers.
490-520 Output End Of File error.
530-560 Output file not found message.
570-590 Output Verify error.
600-640 Close the file.
650-710 Output messages.
720-760 Make a BEEP.
770-820 Reserve some space for the
OSWORD control block.

10 MODE 7

20 psword=LFFF1
rosfind=4FFCE
tosbget=kFFD7

30 FOR N%=0TQ 28TEP 2

40 P1=PABE -25%

30 COPTNR

&0 .START

70 LDX #10

80 JSR message

90 LDA #(msg) NOD 254

100 5TA block

110 LDA #(asg) DIV 256

120 5TA block+!

130 LDA &7

140 5TA block+2

150 LDA 433

160 STA block+3

170 LDA #126

180 STA block+4

190 LDX #(block) MOD 254

200 LDY #(block) DIV 256

210 LDA #0

220 JSR osword

230 BCS out

240 LDA %0

250 STA 470

260 LDA k1B \ =PAGE e.q. (£1700)

270 STA 71

280 LDA #440

290 LDX #(msg) MOD 256

300 LDY #(msq) DIV 256

310 J5R ostind

320 BEQ errorl \ No file error

330 STA 72

340 .1oop

350 LDY k72

340 JSR osbget

This listing was produced using a special
formatter which breaks one program line
over several lines of listing. When
entering a line don’t press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

370 BCS error \ End of file
380 LDY #0

390 CHP (&70),Y
400 BNE error2 \ Bad Byte error
410 LDA k70

420 CLC

430 ADC #1

440 5TA &70

450 LDA &T1

460 ADC #0

470 5TA &71

480 INP loop
490 .error

500 LDY #235

510 JSR message
520 IMP close
530 .errorl

540 LDX #28

530 JSR message
540 RTS

570 .errorl

580 LDX #41

590 JSR message
600 .close

610 LDA #0

620 LDY &72
430 JSR osfind
640 RTS

6350 .message

640 LDA msg,X

670 CHP #13

680 BEQ out

690 JSR LFFEE

700 INX

710 JHP message

720 .out

730 JSR LFFE7

740 LDA #7

750 JSR FFEE

750 RTS

770 .block

780 NOP

790 NOP

800 NOP

810 NOP

820 NOP

830 .asg

840 ]

830 MNEXT

850 $PY=""

870 $(PX+10)="Input Filename"

BBO #(P1+23)="0K"

890 $(P1+28)="No such file"

900 $(PL+41)="Verify errar 7"

910 PRINT TAB(12,0) "VERIFY UTILITY"

920 PRINT TAB(B,2)"(c] 1984 The Micro
User"

930 PRINT TAB(12,4)"by Mark Smiddy"

940 PRINT ‘“"Call with®'"CALL PAGE-256
“'“OR""CALL %";*PAGE -23b

950 PRINT ‘"SAVE M/C COPY WITH®
"#SAVE ""VERM/C"" “;“PABE -23b;
] llﬁﬂ+=}r

This listing is included in this
month’s cassette tape offer. See
order form on Page 169,
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PECIAL OFFER

Complete
Disk System
for the BBC
Model B

M Package assumes you
own a BBC Model B with
switched-mode power
supply plus 1.2 operating
system

. T
N o DR Y

factory for free fitting) AN D INTERFRCE » 'q,,

B 100k TEAC 55 Series £ 229 INC.

Slimline Disk Drive
including case and VET

all leads w':
= (402
B User Guide

M Formatting Disk X

CDMPUT SUPPLIES
Unit 7 Trumpers Way
Hanwell W7 2QA

Telephone: (01) 843 9903
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SO you've finally got up the nerve and
spent £300 on a DFS and disc drive.
Now you've got them, how do you use
them?

Well let’s have the DFS come to your
rescue. Type in *HELP DFS, press
Return, and you’ll see Table I come up
on the monitor.

These are the DFS commands that
I'll be concentrating on in this article.

I’ll be ignoring normal OS commands
such as *SPOOL and *SAVE and refer
you to the User Guide for explanations
of them.

To return to the DFS commands,
you'll notice that each of the capitalised
keywords like DELETE and RENAME
has one or more arguments following it.

An “argument” in this context is just
an additional piece of information
needed by the command, and not what
happened when you explained to your
dear ones how much it all cost.

They're fairly self explanatory and I'll
deal with each as they come up. .

For the present let’s just take a disc
that we've formatted (with the aid of the
formatter that came with the DFS) and
see how it is configured.

Put a disc (any disc at all) into
DRIVE 0. If you've got double drives
this is usually the left hand one. If you've
only got one drive then DRIVE 0 is the
one you've got.

Now enter *CAT 0 and something
like Figure I will appear on the display. I
say “something like” because there is no

DFS 0.90
ACCESS <afsp) (L)
BACKUP (wrc drv) {(dest drv)
CONPACT ({drv))
COPY (src drv) (dest drv) (afsp)
DELETE (#sp)
DESTROY <afsp’
DIR ({dir))
DRIVE ({drv))
ENABLE
INFO (afsp)
LIB (Kdir))
RENANE Cold fsp) (new fsp)
TITLE <title)

NIPE {afsp)

Table I

NIGEL PETERS advises . . .

guarantee that it will be identical.
However if it’s a blank disc that’s just
been formatted it won’t be too different,
if at all.
What we now have is the catalogue of

(10)
Drive 0
Directory :0.4

Option 0 (off)
Library 10.%

Figure I

the disc which tells us how the disc is
configured and what is on it.

The top left item is the name of the
disc. At the moment it hasn’t got one but
we’ll remedy that later.

“Drive™ is straightforward. It's the
number of the drive that the disc is in.
“Option” and “Library” we'll leave until
later, and for the present we’ll concern
ourselves with “Directory™.

As you'll probably already know,
you LOAD and SAVE on disc in just
the same way you used to do on tape.

However, on disc you're confined to
only 31 files. These can have names of
up to seven letters, and it can be very
frustrating trying to think up meaningful
names for your programs.

You tend to end up with PROGI,
PROG2, and so on.

The DFS gives you a way of
collecting similar programs in groups in
the form of directories.

A directory is merely a single letter
(or the dollar sign) placed before the
program name. In effect, this is an index
letter and is used to group similar
programs under one prefix.

To see what I mean, type in a
program — anything at all — and save it
on your newly formatted disc. If you

How to use
the DFS
commands

call it FRED and then *CAT 0 you'll
see that the program appears on the
catalogue as in Figure II. And. even
though it isn’t shown, it has a directory
symbol.

The reason that vou don’t see it is that
it is the default directory that's in
operation. This is the directory that
prefixes all the program names with the
dollar sign.

If you look at the catalogue heading
you’'ll see that it tells you that the §
directory is in operation.

Saving a program while that
directory is in operation automatically
gives it $ as an index.

However it doesn’t bother showing it
in front of the filenames when you
*CAT. After all, the heading tells you
that you're in the $ directory — there’s
no need to repeat the information in
front of every file. :

If you wanted you could try

{11)
Drive 0 ~ Option 0 (off)
Directory 10,4 Library :0.$
FRED
Figure Il

LOADing $.FRED. The DFS knows
exactly what you mean and will do it,
even though you only saved FRED.
Similarly you could save another
program $.DICK and when you *CAT
0 it will just be shown as DICK.,

Now you're not stuck with that
directory — you can save programs
under any of the 27 available. You
could, if you wanted, save another
program A.DICK.

The micro won’t mind that the name




el PRIE o SRR L o T et (D

-

is the same as the previous program you
saved as the two programs are in
different directories.

Try it and see. Notice how when you
*CAT 0 you get the A directory shown
with the later DICK. The DFS always
shows the directory of a file if it isn’t the
default directory.

We'll cover how to change the default
directory later, but for the time being
let’s stick with $. This is the one the DFS
uses when you switch on, or after a
Break.

Another default that you may have
noticed if you have two drives is that
when the micro is switched on or after
Break is pressed it always goes to drive
0. This is the default drive.

If you want to work with drive 1 as
the DFS’s first choice then enter
*DRIVE 1. To go back to drive 0 enter
*DRIVE 0 or, more drastically, press
Break.

Now that you know how to get to
drive 1 you probably want to know how
to catalogue it. As you might guess, vou
just enter *CAT 1. If you're lazy like me
you can use abbreviations.

To catalogue the disc in drive 0 you
use *.0 and for drive 1 you use *.] as
you might have guessed. Just typing in
*. will catalogue the disc that’s in the
default drive.

So we’ve got our discs which we save
to and load from in the usual manner.
We can also see what files are on them
and know about directories.

The trouble is that they get full up
quite quickly as only 31 files are
allowed.

How do we get rid of what we don't
want?

Well, there are five ways of doing it,
three intentionally and two uninten-
tionally!

If you just want to get rid of a track
you can use the *DELETE command
with the name of the track you want to
get rid of. In the case of FRED you
would enter *DELETE FRED. This
will delete the file straight away.

You could also use *WIPE FRED to

get rid of FRED. This gives you a safety
margin in that it asks you whether you
really want to get rid of FRED. Pressing
anything other than Y results in FRED
not being wiped.

Another feature that WIPE has
which *DELETE doesn’t is that it
allows the use of “wild cards”. These
allow you to substitute #or * for parts of
a file name.

If you then operate on that pseudo
filename the DFS will supply all the
filenames that fit the wild cards.

It’s much easier to understand with
an example. Try saving a few programs
on disc with similar names such as
PROGI1, PROGTWO, PROGOFE.

To get rid of them we could use
*DELETE or *WIPE three times but
using wild cards allows *WIPE PROG*
to do it. The DFS will then question us
for each filename, allowing us to select
which files are erased and which remain.

As we've mentioned, there are two
wild cards, # and *. The hash sign, &,
represents just one character of the file
name while the star, *, represents all the
letters to the end of the file name.

Let’s use a wild card to get rid of all
the various PROGs. We enter *WIPE
PROG®™*. The DFS will now go through
all the PROGs on the disc and give us
the option of wiping them.

As you can see from this the wild
cards can save a lot of typing and time.
You can use wild cards with any of the
DFS commands in Table I that have
afsp after them.

They also come in useful where there
are several programs with the same
name on different directories. Save
some programs such as A.PROG,
F.PROG, K.PROG. You get the choice
of deleting them all with *WIPE
#.PROG.

In other words, we've used a wild
card to represent the directory letter. If
You want to take this to its limit then try
*WIPE &.* -and see what happens.

As if all this isn’t enough there is yet
another way to get rid of unwanted files.
This is the use of *DESTROY.

You use *DESTROY when you want
to get rid of a group of files such as the
PROGs we met before. What you do is
type in *ENABLE (which is a sort of
safety catch) and then enter *DES.
TROY PROG™. If you make a mistake
then you have to *ENABLE again
before the DFS will aliow you to
*DESTROY.

Using *DESTROY with a wild card
will result in the DFS listing all the files
on the disc that fit the bill and asking
“Delete Y/N. If you answer “Y” then
the lot will go.

This is in contrast to *WIPE with a
wild card which gives you the erase
option on each file.

With *DESTROY it’s all too easy to
get rid of a wanted file along with the
unwanted ones. For this reason I stick

to *WIPE. I still make mistakes,
though!

As mentioned previously there are
two other ways you can get rid of files
on a disc and it nearly always happens
when you don’t want it to.

The first is to format the disc. This
will destroy all the files on it.

The second is to use the *BACKUP
command which produces a duplicate
of a disc. To do this you use *ENABLE
(the safety catch) and then *BACKUP
followed by the appropriate drive
numbers.

If you were copying the disc on drive
0 to the disc on drive 1 you would enter
*BACKUPO 1. If you just have a single
disc drive you would use *BACKUP 00
and the DFS will prompt you when to
put in the source disc and the
destination disc.

The trouble with *BACKUP is that if
you're careless and mix up the source
and destination discs you can end up
with a perfect copy of a blank disc.

Also this command can use part of
the micro’s memory and cause you to
lose whatever was in it — usually a vital
Wordwise file in my case.

A milder form of *BACKUP is
*COPY., which is used to copy a file
from one disc to another. *BACK UP
copies everything from one disc to
another whereas *COPY only makes a
copy of one file.

It can however use the micro's
memory so, as with *“BACKUP, beware
if you've got anything important in it.

*COPY is simple to use. To create a
copy of FRED you just use something
like *COPY 0 1 FRED which copies the
file FRED, which is on the disc in drive
0, to the disc in drive 1.

As it only copies FRED, not deleting
the original, you end up with two
FREDs, one on each disc. .

If you only have one drive then
*COPY 0 0 FRED will do the job for
you, the micro prompting you when you
have to put in the appropriate disc.

Having told you all these ways of
destroying files, you might wonder if
there was any way of protecting them,
as they do seem rather vulnerable.

The obvious way is to put a write
protect tab over the notch on the disc.
This will physically stop the DFS
altering the disc. The trouble is that it's
not selective, all the files on the disc

—  Turn to Page 93
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If you thought that all Floppy Disc Drives were
alike - you'd be mistaken.

The HITACHI range stands out

g High in reliabilicy

# Technically advanced

# Fully compatible with BBC Units.

514" — All 5%4" drives are half height and have an
access track of 3 or 5 ms.

3
] 2
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3" - Amazing new 3" drive with hard case
diskerte, fast 3 ms track to track.

All drives have a 12 month warranty.
Code (Uncased) Price inc VAT
HF001  3"single sided 100/200K  178.25
HF002 3" double sided 200K 195.50
HF004  5%" doublesided 200K  201.25
HF005  5%" doublesided 400K  224.25

(Cased with leads

& Utility discs)
HF008 3" single sided 100K 275
HF009 3" double sided 200K 258.75
HF010  5%" double sided 200K  252.65
HF011  5%" double sided 400K  296.75
HF020  Separate leads (per set) 16.10

il | HF021  Separate metal case 3" 9.00

i | HF022 Separate metalcase5%"  9.00

| HF025 3" diskettes 4.95 each
1 (Cases match the BBC)

Dealer enquiries welcome and Quantity prices available.

All goods sent overnight carrier (add £6 to order for
| .y drives. Add £2 to order for leads or cases).
ALSO AVAILABLE FROM:
RMK Electronics Limited ~ Micro Choice Silicon Valley Computer Centre  Wiltshire Microcentre
Hinton House 159 Havant Road Suite 104-105 Unit 6 General Trading Estate
| New Milton Drayton Portsmouth 16 Baldwins Gardens Signal Way
§ i Hants Hampshire Holborn London Swindon, Wilts SN3 1PD
| | (0425)616110 (0705) 324934 (01) 242 2803 (0793) 612299
I' ORDER FORM To: GSL Computing Ltd., 2 North Way, Andover, Hants SP10 SAZ.
f CODE QUANTITY PRICE
HF 001 Name__
HF 002
| HF 004 Address___
| [HFO05 34
HF 008
HF 009 Phone No. —
HF 010 | enclose cheque/PO for £ : -
HF 011
HF 020 Signature
HF 021 F V.Y |
HF 022 =\ t\: 2 North Way
S 20 ___ Andover, Hants SP105AZ
HF 025 R P N (0264) 59633
@ HITACHI o — | Computing
Made with you in mind. Total 1




The exclusive disc drive company,
cut out the middle manto

bring you BEST PRICES on
CANON disc drives.

110/210 DUAL

DRNVESYSTEM

model 221 (double sided 80 track) — TRULY SUPERB VALUE FOR MONEY

Allinclusive means
Disc drive + case + all power and data cables + U K.
carriage + utilities disc & manual + VAT

Quality product
State of the art disc drives. E.g. Model 221 features: unique
on-board switching that both reads and writes in 40/80 TK modes

Full service support
Our units come with a full 1 year warranty on parts & labour. Disc
drive service is via the leading U K. Independent Drive Service Company,

Send remittance (Cheque only please) with your order to:

CHASE DATA LTD

P.O.Box 6, Woking, Surrey GU214PB. l""l (Tel: 0784 38487).

. CHASE DATA LTD are pleased to annouce the launch of the latest generation of Canon disc drives —the ultra slim

1YEAR
WARRANTY
ALL PARTS
& LABOUR

221 DUAL
DRIVESYSTEM

All inclusive price list
10

MODEL

FORMATTED
CAPACITY OF SINGLE DRIVE
ON BBC MICRO 100K

SINGLE DRIVE
IN CABINET

DUAL DRIVE
IN CABINET £320 £370 £437

All units available with on-board power supply.
Additional cost: £25.

210

221

200K 400K

£170 £198 £236
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Now you can add the very latest
5% inch, half height disk drives
from TEAC to your BBC Model ‘B.

SINGLE DRIVES

FD-55A-9409, 100KB, 40 TRACK S. S
FD-55B-9410, 200KB, 40 TRACK D.S.
FD-55E-9411, 200KB, 80 TRACK S.S.

FD-55F-9412, 400KB, 80 TRACK D.S.
Powered by the BBC Micro;

no additional power
supply needed.

FEATURES
[ LSI Circuitry
[0 Fewer mechanical parts
[J Lower power consumption (4.9W)
[J Metal case minimises RFI
(] 12 Months warranty
[J All cables supplied
ALSO AVAILABLE

. Enquire for full defails of our range of TEAC
. Twin Drives.

T‘WIN DRIVES

From £343 (without power supply}

| From £428 (complete
| with integral )
switched-mode =

; pc:wer supply)

To order, add
VAT to above prices . :
and send your remittance. Alternahvel;y W 4
by telephone quoting your Barcla?mrdfﬁcm :
number. Carriage and packing free. @~
Enquiries from Dealers and Mff
Authorities welmmed.

2a Green Street
Sandbach
Cheshire
CWI1 9AX

MAIL ORDER MICROS

Telephone (782 811711
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CARSON DEVELOPMENTS

New stocks arrived
Previous offer now repeated

FULL HEIGHT
40 TRACK DISC DRIVES
CASED & CABLED FOR £100

DISKETTES

WABASH

DATALIFE

40Trk SS.SD £14.00 £14.00
40 Trk 55.DD . £17.00
40Trk DS.DD £17.680 £24.00
80Trk DS.DD £23.00 £28.00
£1 post and packing: 3 or more boxes are post free; discount
on quantity,

DISC INTERFACE KITS: Single density £85; double density
£99; double density DFS £79.

DISC DRIVES

Cased Dual cased

Bare and cabled and cabled
40 Trk 55 £125 £140 £280
40 Trk DS £155 £170 £340
B0 Trk DS £210 £2156 £400

Power supply at £35
Format disc and user guide £5. Carriage on drives £10.

Please add VAT to all prices.

Dealer enquiries invited.

CARSON DEVELOPMENTS (MU)
84 Highfield Road, Romford, Essex,
RMS5 3RU.
Telephone: 0708 27043

Philips Video Display TP 200

DESCRIPTION

The monochrome Video
terminal TP 200 is
intended for use as a
computer data display
suitable for connection to a
wide range of equipment.
Applications include:

— personal computers

— business computers
—control systems

— automatic test equipment.
The picture quality of the

TP 200 means that not
only 80.column x 24 lines
of information can be :
displayed but the monitor
may also be used for high
resolution graphics.

= Designed in» reliability
and Philips gquality
assurance combine to
provide long term trouble
free definition performance.

PRICE £69.95
+ VAT and £6 delivery (lead £3.20)

KN DEVELOPMENTS

20 Harebell Close, Shawclough, Rochdale

Tel: Rochdale (0706) 43869




From Page 89

being shielded whether or not they are
important.

To get around this the DFS has the
*ACCESS command which allows you
to lock a file. Suppose you had a file
HARRY that you didn't want deleted.
You could lock it with *ACCESS
HARRY L and then *DELETE,
*DESTROY and *WIPE won'’t touch it.

Sadly it won’t protect against
formatting and *BACKUP.

To unlock HARRY you just use
*ACCESS HARRY, that is, you leave
off the L. You'll see from the DFS
command list that *ACCESS can be
used with wild cards. *ACCESS *.* L
will lock a whole disc. As you might
guess *ACCESS *.* will unlock every
file on a disc.

Locking a file will also stop you from
renaming it with the self explanatory
*RENAME.

If we wanted to rename a locked file
HARRY with the new name TOM we
would have to unlock it with *ACCESS
HARRY then use *"RENAME
HARRY TOM.

It’s quite simple to use and can help
keep discs tidy and orderly.

You might have found, with all these
programs going on your disc, that
you've been running out of room to
store things.

One way around this is to
*COMPACT the disc. This tidies it up
and releases extra space for new files.

To compact the disc on drive 0 you
use *COMPACT 0. While this is
happening the DFS displays the
information about each file’s structure.

Beware though, for like *BACKUP
and *COPY, *COMPACT can corrupt
what is already in the micro’s memory.

The information displayed for all the
files when you *COMPACT can also be
gained by using *INFO.

To get the information about a file
HARRY you just use *INFO HARRY

this by entering *OPT 1 1.

Now the file details will be displayed
everytime it is used, rather like an
automatic *INFO. To stop this just
enter *OPT 1 O and things return to
normal.

To finish this tour of the DFS
commands let’s take a look at the
catalogue again by entering *CAT (as
my tabby is known).

Remember I said we could give a disc
a name. To do this we use *TITLE. The
name can be up to 12 letters long.

To name the disc in the current
default drive EXAMPLE all we do is
type in *TITLE “EXAMPLE” and
press Return. Now enter *. and you'll
see the name.

I also said that we could change the
default directory of a disc. Usually it’s $
but if we wanted (for reasons best
known to ourselves) to change it to A we
would enter *DIR A which makes the
default directory A. Any programs we
now save onto the disc will have the

$.HARRY L FF1900 FFBO23 00000D 003

Figure I1I

and the display will tell you whether the
file is locked, its load and starting
addresses and its length. Figure III
shows how it's displayed.

During the normal course of events
the DFS won’t display this information
about a file. You can, however change

EXAMPLE (13)
Drive 0 Option C (off)
Directory :0.§ Library :0.%
FRED HARRY L
Figure IV

directory A (unless we do something
about it).

Now the A won't show when you
*CAT. This is because the default
directory never does. What does happen
is that filés which were saved when 3
was the default directory magically
appear with $. in front of them when you
*CAT after a change of directory.

Figure IV shows the catalogue of a
disc named EXAMPLE. The default
directory is $, the usual one after
switching on or pressing Break.

Figure V shows the result of changing
the default directory to X with *DIR X
and saving a couple of more programs.
You'll see that the previous programs
now show their $ directory.

The programs recorded under the
new default, X, don’t show their
directory.

Now try entering another default
directory, say *DIR Z, and you'll see
the files with both $ and X directories as
in Figure VL.

The point to remember is that the
proper name of each file always includes
the directory it was saved under. It just

so happens that if it is the default
directory it doesn’t appear on the
catalogue.

As you've seen, we can have files on

EXANPLE (17)

Drive 0 Option 0 (off)
Directory :0.X Library :0.$
DICK TOM

$.FRED $.HARRY L
Figure Vv

the disc with different directories and we
can save and load programs with their
full name such as A.PROGI1 or
$.PROG2.

In fact, if the default directory of a
disc is different from the directory of the
file we want to load, we have to give it
its full name or the DFS says it's not on
the disc.

If you dont follow that then try
saving a program A.GEORGE on a
disc where $ is the default. Now try to
load GEORGE from that disc and see
where you get!

It’s not only the directory that you
can specify in a filename. You can even
choose a drive.

You do this by putting the drive
number at the beginning of a filename
but after a colon which tells the DFS
that the number following specifies a
drive.

If you wanted to save a program
EILEEN on the disc on drive 1 with the

EXAMPLE (17)
Drive 0 Option 0 (off)
Directory :0.1 Library 10.%
$.FRED $.HARRY L
X.DICK X.TOM
Figure VI

directory A then you would SAVE
“:1LA.EILEEN". Try it and see.

The good thing about this is that you
can use the non-default drive without
having to type in *DRIVE 1 and

—  Turn to Page 99
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OUBLE-SIDED |
DISCDRIVE ATA
SINGULAR PRICE.

For only £229.95 (and that includes VAT,
and all the necessary leads) you can have an
OPUS 500k double-sided disc drive. And
remember 3" disc drives are fast becoming
the standard for home and business use.

This is an even bigger bargain than it
sounds. For you re getting a double sided
drive at the price that other company’s sell
single sided drives for. It reads and writes to
the disc cartridge from both sides, giving you
twice the on-line capability of other 3" drives.,
And there’s no need to flip the disc over!
STATE OF THE ART TECHNOLOGY FEATURING:

» Easy to connect to the BBC Micro # Double sided
&l .|||i::_||' e with most other makes & One touch camridge load
1 » Comprehensive manual » 5 S QC0ESS lme
» Free disc cariridge o Porable, compact and reliable
& Formar, verify and other utlivies » One vears full guaranes
| e & Toallv compatible with 544" drives

I C
» Direct Dirive
TECHNICAL PERFORMANCE.

Single Density | D uble Density

Capacity . 250K Bytes SO0K Bytes
Recording density 1.915 BP1 9,830 BP1 1
frack density | 100TP1 W0OTPL |
| Total number of tracks 10 (each side) | 40 (each side)
| Recording method . FM MEFM
Rorational speed | 304 RPM I 50000 RPM
| .|.'.'.||;'.'|'.'. raie . 125K Bits/Sec | 250K Bits/ S .
| Access time track to track . 4 mis | 5 Mis
i:J Aceess time scitling 20 ms 20 ms
Motor start ime | 0.5 seC (1.5 sy

(—)I_)LL‘" The Opus Super 3 Microdrive is now available from

(l 3 : W, H. Smith'’s and leading specialist shops
I . — Dual dise drives are also available for 2460
i OPUS SUPPLIES LTD.
158 Camberwell Road, London SE5 OEE
Opening hours: 9.00-6.00 Monday-Friday, .:fa?'-_ (01-70] BoHbE
9.00-1.30p.m. Saturday. = (31-703 6155

| T Opus Supplies Lid, 158 Camberwell Road, London 5E3 OEE. Please

rush e the following: (ALL PRICES INCLUDE VAT & CARRIAGE.)

THE OPUS e
SUPER 3 MICRODRIVE. [ a——

Tenclose acheque for &

£229.95(|NC ! My Access/Barclaycard (please tick ) Now o |
VAT) Son | |

Aclelress

I
FOR USE WITH YOURBBCMICRO. | PUs. |

| Telephone I8 Opus Supplies Lid
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Nuw avw BBC Microcomputer, this commercially available so
superb range of performance, low profile feature colour LED’s to in

iwhich give more data storage, and‘
® of drives include drives
“hable between 40 and 80
drives are double sided they
1400 k per drive in 80 track
mode, whilst in 40 track mode thEY retain

Cﬂmpamﬁlth ﬁ ' IS

do

disc and'manual.

. . ;

92 NEW CROSS STREET,

Bradford BD5 8BS.
PACE Tel: (0274) 729306

Telex: 51564 SHAREY-133

. Y

. ==
D'sc syStemS Dealer enquiries welcome

_' | Avallable from good compuler store 25 everywhnere ncl .r,j.,r.JI'

' Computer City, Widnes, Ches }er Tel: 051-420-3331 omputerama, Stafford. Tel:
Computerama, Stoke on Trent. Tel: 0T82-268620, . G.1T e1 Iarr', lel: 0532-647474
National Micro Centre :jrrzr:l-']:w.r'. Tel: 0681-483-3605. Sir Computers, Cardiff. Tel: |

double dens;ty ling

ace drives are capable
le density drives so thz

- Disc drives available:-

SINGLE DRIVES

el Single 'S‘ded-iDTrwck (00k )y
PSD2 " Dowble Si ded 470 Track (200k)
PSD3  DoubleSided 40 50 Track (400k)
P54 Double Sided 80 Track Only (400k)
F5D5  Single Sided 40/80 Track {2001k
DUAL DHIUP'LS

PDD1 Single Sided 40 Track (200k)
POD2 Double S
PDD3 Double A0 b (B0
PDD4 Double -'I'.'-r.':r -CJ.".." HINIk )
PDDS Single :-"# 1 40780 Track ( 400k

(785-41899. Silcon Centre, Edinburgh. Te

dicate

un off the BBC power
e Wh all cables, a utilities

ex
VAT
£185
£335
£305
£285
£235

£338
£445
£E5T9
1534

L4459

Wilding Computer Céntre, Wigan. Tel: (0942-44382

ese drives

inc
VAT
£212.75
£270.25
£350.15
£I21.75
£270.25

£388.70
£516.35
£665 85
j._..‘-'_ _;:_ '.-'n'_.
£516.35

I: 031-557-4546.

J222-2134]1. P Microsystems, Crowthorne. Tel: 0344-772351
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A FULL RANGE OF FLOPPY DISC
SYSTEMS FOR THE BBC MICRO

|| [ Disc Drive Units are cased in high quality steel boxes, finished in a
matching BBC colouir.

L] All Units come complete with manual, formatting disc and
appropriate cables.

| L] Optional Power supply available for Dual 400K.
| LI Al Single Units can be upgraded to a double unit.
I

i L] All Equipment is covered by a full 1 year warranty.

muws systems OFFER

b b

MWS 400K (800K at Double Density).
SINGLE DRIVE from TOSHIBA. -.
This drive is also double sided/double |
density and is 40/80 Track Switchable. |

muu systems ltd.

MWS 800K (1.6MB) at Double Density.

:‘; DUAL DRIVES from Toshiba.
; These drives are double sided/double
' density and are 40/80 Track Switchable.

Matrix House

Lincoln Road
Cressex Industrial Est.
High Wycombe

ORDER FORM

All prices are exclusive of VAT, ’I

All Systems are ex-stock |

. Bucks and are despatched by §
L Tel (0494) 450341 next day delivery service. |
. | | Please send me the following items __Quantity , £
i | Dual 400K Drive Unit (800K) at £399 i
( | Single 400K Drive Unit at £233
' | Single 400K Upgrade at £220
| Single 200K Drive Unit at£159
| DFS fitted at £95
| OFS unfitted at £85
| Optional Power Supply for Dual System at£35
] £l Delivery £10.00
A FHES Sub Total
ALCE =] WcardiAameaex'Line
I VAT at 1594
I Mo
I enclose acheq made payableto  TOTAL
o —— MW Systems
MWS 200K. ¥ |
A SINGLE DRIVE from SEIKO. | Addr )
This drive is double sided/single density. ! e




From Page 93

*DRIVE 0 all the time.

Another way to get at programs that
are on a disc on the non-default drive is
to use *LIB. You’ll have noticed
something like LIBRARY:0.$ when
you've catalogued a disc and probably
wondered what it does.

The library tells the micro what drive
and what directory to have a look at if it
can’t find what it's looking for on the
current default drive and catalogue.

Don’t worry too much if that doesn’t
make sense. It will when you try it in
practice. :

Normally the library is set to drive 0
and the $ directory. If you've got a Basic
program on the disc such as BODGER,
under the default directory you'll find
that you can now load it with
*BODGER.

This is the influence of the library,
which is set to the default values. Purists
say that you should use *L.BODGER
or your micro might crash, but I've

never had any problems.

This can be changed using the *LIB
command. Before you do this, however,
SAVE a few programs on the disc under
another directory, for example,
A.KATIE or A.PAUL.

Next change the library to the A
directory on drive zero. *LIB:0.A will
do this. Now the DFS has another
default to look at when you want a
program.

The good thing about this is that you
can load programs that aren't on the
current default directory without mes-
sing about changing directories.

Try it. If you want A.KATIE you can
load it with *KATIE if it’s a Basic
program. Ifit’s a machine code program
it will actually run it for you as well.

This comes into its own when you've
got two drives. You can use the first
drive as normal but also you can access
the second drive without having to use
*DRIVE or LOAD using the full file
specifications.

All you have to do is to change the

There are easier
ways of dumping
your screen

library option to specify drive 1 and
whatever directory you want to get at on
that drive. Then just *FRED or

whatever will load it from the
non-default drive. It saves a lot of time
and trouble.

And that’s it for this tour of the DFS
commands.

You'll notice that I've ignored the
“option™ part of the catalogue. I'll cover
this in a later article when I plan to deal
with all the commands you find when
you enter *HELP UTILS.

As for now, I'll leave you to format a
couple of discs and have fun playing
around with the DFS.

It’s not half as complicated to use as it
is to read about. N

.. and ERIC CRISP
knows one of them

OUR friendly Editor walked up to me
the other day and stated: *I want to
dump my screen!”. “Fine”, I responded,
“the tip’s just down the road”.

*No!™ he said, “I want to dump it on
the printer”.

“Won't the printer get its ribbon
squashed?”

“Idiot!” he screamed, “I want to be
able to play a game like Asteroid Miner
and then dump the screen onto a
printer!"

“Ah!” I sighed, “you want a program

Turn to Page 102
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Put an end to inefficient,
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guaranteed disk drive that's fully compatible, at a price
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T
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40 80 switch
@1}! On rear

panel

T

When ordering Dual Drives, please —— ’
state which layout you prefer. Aor B | !
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From Page 99

that responds to a particular key and
saves the screen display even though
another program was running at the
time, so that the display can be dumped
to a printer later — probably with that
superb screen dump we featured in the
January issue”.

“Yes”, wept our weary Editor.

A few hours later his dream had come
true in the form of the two programs
listed on this page.

Program I is in assembler and
contains three separate routines,

The set interrupt program (lines 40 to
140) changes the IRQ vector to include
the key test routine in the interrupt.

The key test routine (lines 180 to 300)
tests to see if the _ key has been pressed.

If it has not been pressed it returns to
the normal interrupt handling
procedure.

If it was pressed, the return from
interrupt address on the stack is altered
before returning to the normal interrupt
handling procedures.

At the end of the interrupt control is
transferred to the loader routine instead
of the program being run when the
interrupt occurred.

sets up a zero text window, clears the
buffers, sets up KEYO0, puts function
key 0 into the keyboard buffer and
executes a *BASIC command.

Data for KEYO and *BASIC is on
lines 570 and 590 and the CALL on the
last line calls up the set interrupt routine.

Program II, which is “chained” in by
the loader program, is in Basic and
simply *SAVE s the whole of a Mode 2
screen onto disc. At this point it is
advisable to press the Break key to
reset the pointers and variables in
memory.

The screen display can be loaded
back into memory by *LOAD
“SCREEN™. If this is done from within
a screen dump program, it is possible to
then dump this to a printer.

This package was written for a disc
system and will not work on a tape-only
system.

Care was taken in fitting the program
into areas of memory that are not
generally used by games programs —
part of the cassette filing system used for
the BPUT and BGET from &380 to
&3AF, and the printer buffer from
&880 to &8BD.

If the program being used accesses
these areas as well a system crash is

10 #SAVE"SCREEN"3000 B000

20 VDU &

30 MODE 7

40 PRINT "SCREEN SAVED®

30 PRINT "DD NOT SAVE ANOTHER SCREEN
ON THIS DISC UNLESS YOU RENANE
THIS SCREEN DUMP OR  IT WILL
BE OVERWRITTEN"

60 PRINT "THE SCREEN DUMP IS CALLED
"SCREEN", T0 RELOAD THE
SCREEN TYPE :- *LOAD
SCREEN"

Program Il

The area of memory used from &900
for the set interrupt rountine is only used
for initialisation and can be safely
overwritten.

The key chosen to initiate the screen
save is not normally used in games and
it will be all right in most cases. If a
different key is required then the CMP
instruction on line 190 of the key test
routine can be changed.

The number &A8 (168 in decimal)
for key “_" is 127+41, where 41 is the
negative inkey value shown as —41 on
page 275 of the User Guide.

To use this utility, simply save both
programs on a disc. Make sure the Basic
program is called “SCDUMP”. Load
the assembler program and run it.

The computer is then ready to receive
the game program or whatever it is. This
can be on either tape or disc.

When the game is running, press the
chosen key and the screen should be
saved as it stands as “SCREEN" on the
disc. *RENAME it as necessary.

The utility may not work if the other
program changes the interrupt or uses

The loader routine (lines 320 to 540) almost certain. the same areas of memory. N
10 FOR 1=0T0 3 170 COPTI 340 .R JSR &FFEE 510 [OPTI
STEP 3 180 .TEST LDA LEC 350 LDARO 520 .B JSR LFFF4
20 PL=k%00 190 CHP #kAB 360 DEX :LDX#BASY MOD 256
{30 [OPTI 200 BNE RET 370 BNE R 330 LDY#BASY DIV 254
| 40 SETINT SEI 210 TXA 380 LDA#1S 40 JSR LFFF7 {
30 LDA 204 220 PHA 390 ISR &FFF4 330 1
60 STA 8D-2 230 15X 400 LDA#18 960 KNEMY=4380
70 LDA %205 240 LDA #SD WOD 254 410 JSR LFFF4 370 $KMENX="KEYQINPA. =L
| 80 STA 8D-1 230 STA %103,X 420 LDXBKMENLMOD 254 19002 #D, IMCH, "+
' 90 LDA #TEST NOD 256 260 LDA #SD DIV 254 430 LDYMKMEMX DIV 256 CHR$ (34)+"SCDUNP"+
| 100 STA %204 270 STA &104,X 440 ISR &FFF7 CHRS (34)+" N
110 LDA #TEST DIV 256 280 PLA 450 LDA#138 380 BASL=L3A3 .
120 STA 4205 290 TAX 450 LDXRO 390 $BASL="B," :
130 CLI 300 .RET JNP %0000 470 LDY®128 600 NEXT
140 RTS 310 .8D 480 JNP B 610 CALL %900
150 ] 320 LDA%28 490 ]
. 180 PL=4B8O 330 LDX#S 300 Pi=k3As4
|
Program I i i
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THE words disc and disc drive are often

used when talking about computers, but
I wonder how many people really know
what makes a disc drive work?

By understanding the physical nature
of discs and disc drives you will be more
able to cope with the situation when
things start to go wrong.

A disc storage system is a fast and
convenient way to store programs and
data.

The large mainframe computers (and
some expensive small computers) use
hard discs.

These are made of rigid aluminium
and require a very precise drive
mechanism as well as very clean air to
operate in.

Most micros use flexible or floppy
discs. These have a much  smaller
capacity for storing data and are much
slower.

Generally they are more than
adequate for the single user, as they are
cheaper and require less finicky
conditions than the hard discs.

The first point to strike a newcomer
when looking at discs is the unmistak-
able fact that they are SQUARE! A
moment’s inspection will reveal that,
inside the square envelope, there is a
round disc made of a thin plastic (milar).

Coated on the plastic is a dark brown
(sometimes black) layer of magnetic
material. This is usually some form of
metal oxide, ferric being the most
common.

The coating is just like the one you get
on tapes, so you can see a disc is a cross
between a long playing record and a
tape.

Do you remember the old riddle:
“How many grooves are there on a long
playing record?”

The answer, of course, is two — one
on the front and one on the back.

For a floppy disc however, there are
no physical grooves. Data 1s stored as a
series of tracks (see Figure I).

The tracks are concentric rings of
data. All tracks hold the same amount
of data despite those on the outside
being longer than those on the inside.

Some computers do have different
amounts of data on different tracks but

Dig that mixed
up square disc
=find out what

makes it tick

most are like the BBC Micro and have
the same.

This simplifies the disc filing system
and, as outer tracks tend to be more
frequently used, it also slightly increases
reliability.

Normally only one side of a floppy
disc is used, but you can get drives that
will use both sides.

The disc drive is the “record player™,
a device to read and write data. The
components of one are shown in Figure
II.

Basically it consists of a drive motor
to rotate the disc inside its envelope. It
does this by gripping the centre of the
disc.

Some discs have a thin plastic
re-inforcing hub at the centre to improve
the grip and give a longer disc life.

Once'the disc is spinning the
read/write head is moved across the
surface to position itself over the correct
track.

The head is usually moved by means

Figure I: The structure of a formartted disc

of a stepping motor. This is a motor that
moves through a small angle, usually
1.5 degrees, every time it receives a
pulse.

The rotational movement of the
motor is converted into lateral head
movement by a helical worm gear.

Thus the head can be moved with
precision over the surface of the disc.

However, when the drive is switched
on the head can be in any position, so
there must be some way of finding
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Figure II: Mgjor mechanical components of a disc
drive. The drive motor has been omitted for clarity.

precisely where it is.

This is usually done by a small micro
switch which is tripped by the head
when it is over track zero. The computer
will keep issuing pulses to step the head
backwards until this switch is tripped.
This is known as restoring the head.

In order for the computer to find a
precise position on any track, it must be
given a signal at a fixed point on every
disc rotation. This is provided by the
small index hole near the rim of the disc.

Once every revolution this hole
allows light through from an LED to a
photoelectric sensor. This sends a pulse
to the computer to indicate the start of
the track.

Another photo sensor detects a notch
on the outside of the disc’s envelope.
This is the write protect notch, and it
can be covered up if you do not want to
write onto the disc.

This will prevent accidents, as the
software always looks at the signal from
these sensors before performing any
write operation.

There is also a head load actuator, a
small lever controlled by an electro-
magnet. On the end of the lever is a
small felt pad which pushes the disc
against the read/write head.

This reduces disc wear by ensuring
the disc is in contact with the head only
when it needs to be.

On some disc units this actuator is
very noisy and it may be heard clunking
away while the disc is being accessed.
This is not however a sign of a bad drive,
merely a characteristic of the design.

In addition to the mechanical parts, a
disc drive contains the electronics
required to turn the motors on and off as
well as reading and writing to the disc.

These electronics communicate with

By MIKE COOK

the computer over the disc bus. A bus
is just a series of signal wires used to
connect several devices together.

Most disc drives stick to a standard
bus layout on the edge connector at the
back of the drive. This means that
manufacturers can have their own
design of disc drive electronics and still
be compatible with other people’s
products.

The standard disc bus is shown in

STANDARD DISC
DRIVE BUS

Pin Use
2 Not connected
4 Not connected
6 Not connected
8 Index pulse (start of a track)
10 Drive select 1
12 Drive select 2
14 Drive select 3 (not used on BBC)
16 Motor on (spin disc)
18 R/W Head direction select
20 Step (a pulse causes head move-
ment)
22 Data to be written
24 Write gate (enables data to be
written)
26 Track zero switch
28 Write protect notch is covered
30 Mixed data and clock read from the
disc
32 Surface select (for double sided
drives)
34 Not connected

Mote all the odd numbers are on the
other side of the edge connector and
carry the signal ground (or earth).

Table 1

Table I. As more than one disc drive can
be connected to a bus each drive must
be assigned a number. This is done by
making a link on the electronics board.

Each drive on the bus must have a
unique number to prevent more than
one drive being active at any one time.

The signals on the bus marked
SELECT will therefore activate only
one drive. The other signals convey
information we have already covered.

At the computer end of the disc bus
there is the disc controller chip.

This is a very complex device. It
accepts command numbers from the
computer’s microprocessor and gen-
erates the sequence of pulses on the disc
bus to enable the disc drive to carry out
the required action.

This is because the microprocessor is
not fast enough to perform these actions
by itself.

For example, the microprocessor can
simply issue a command to move the
read/write head to track 10. The disc
controller chip then looks to see where
the head is, and works out how many
steps, and in what direction they will be
needed to get to track 10.

It then issues that number of head
step pulses.

Finally, when the head is in position it
reads the track identification number to
confirm it is at the correct track. Having
completed the task it then reports back
to the microprocessor that the move has
been made successfully.

If the move was not a success this fact
is reported and it is up to the disc filing
system software to take appropriate
action.

Usually the head is restored (moved
to track zero) and another attempt is
made. Several such attempts may be
made before the disc filing system
signals an error.

Just then I mentioned the track
identification number. This is informa-
tion that is put onto the disc during the
formatting procedure which every disc
has to go through before it can be used.
This writes on the disc track and sector
information.

We have already seen that atrackisa
ring of data stored on the disc, but this is
too large a chunk of storage to be
convenient. This is because disc storage
would have to be allocated in tracks,
thus wasting a lot of space.

To remedy this, each track is broken
down into a number of sectors. A sector
is the smallest unit of storage the disc
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From Page 105

LD. Track | Head | Sector | Size of
mark | number | number | number | ~ data
; //"// ;
s ~ i
Sync Identification Syne Data
bytes bytes CRC Gap bytes | mark 256 bytes of data CRC Gap
§——— [dentification field ——p e Data field —
4 One sector al

Figure III: The composition of a sector

holds, and all data transfer to and from
the disc is done with sectors of data.

In the BBC Micro each track
contains 10 sectors and each sector can
hold 256 bytes (characters) of data.

Each sector has a few bytes of sector
identification information before the
actual data. This is shown in Figure III.

The CRC information is a Cyclic
Redundancy Check, a simple method of
testing the data for errors.

When data is written onto a track the
disc controller chip calculates a 16 bit
number from this data. This occupies
the two CRC bytes and is written after
the data.

When reading back the data the CRC
is also calculated and compared with the
CRC originally written with the data. If
these are the same it is assumed there is
no error.

However, if they are different then
there has definitely been an error. The
method used by the disc controller chip
to calculate the CRC value is shown on
page 399 of the User Guide.

In order for the start of a sector to be
uniquely identified, a special code is
written on the track — it is known as a

mark. You will see in Figure III that

there is an identification mark and a
data mark.

In order for us to understand exactly
what a mark is, we must first see how
normal data is stored on the disc.

It is stored in serial form just like the
cassette tape system. But instead of the
logic zeros and ones being represented
by audio tones they are represented by a
system of pulses.

Each pulse is represented by a
magnetic field placed on the disc by the
read/write head. Figure IV shows the
form that one byte takes. Note that,
unlike the tape system, there are no start
and stop bits.

This is known as synchronous data,
as opposed to the tape’s asynchronous
system and it allows more data to be
packed into a limited space.

However, before we can make any
sense of data in this form the disc
controller chip needs to synchronise to
it.

This i easily achieved by using clock
pulses in every byte of data. The pulses
are also needed due to the nature of
magnetism — if they were not included
the data could not always be correctly
recovered.

Each bit starts with a clock pulse and
if the bit is a logic one there is a data
pulse in the middle of the bit time. There
is a limit as to how fast these pulses can
be put onto the disc so the capacity of
the disc is fixed.

The electronics surrounding the disc
controller chip separate the clock pulses
and the data pulses from the mixed
stream which is read back off the disc.

A mark byte is a byte where some
clock pulses are missing.

If you consider the clock component
in a normal byte to be &FF (that is all
ones, a clock pulse every time) then a
mark will have a different number
associated with the clock component.

There are a number of standard mark
signals and these are shown in Table II.
Remember that for normal data the
clock component is always &FF. It just
differs for the marks.

The disc controller automatically
copes with the marks when finding a
specific sector.

There are two types of data marks.
The first indicates there is data in the
sector and the second indicates the data

»
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Figure IV: Data encoding
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From Page 107

in the sector has been deleted.

This means to delete data you just
have to change the data mark and not
the data. The disc controller chip has
special commands for reading data and
deleted data. So sometimes, if you have
the right software tools, it is possible to
recover a deleted file.

The index mark is used at the start of
each track and is placed just after the
index hole has passed the detector.

Before each block of information
there are the ‘““sync bytes” that
synchronise the decoder inside the disc
controller chip. These six bytes are
always data bytes with a hex value of
00.

This method of coding the bits in
terms of pulses is not particularly
efficient. Its main advantage, however,
is that it is easy to separate data pulses
and clock pulses, and also marks are
easy to generate.

There is another way of encoding bits

using fewer pulses and, as there are
fewer, more bits can be put on any one
track.

It is known as double density
encoding and must not be confused with
double track density, which is merely
the result of the tracks being closer
together.

The disc controller chip in the BBC
Micro will not cope with double density
encoding. However plug-in boards are
available which allow the BBC Micro to
cope with it. The method of double
density encoding is shown in Figure IV.

It might seem a little difficult at first
to see what is going on. Normally the
clock pulse is missing and only the data
pulse is present.

a circuit known as a phase locked loop.
This circuit would require a whole
article just to explain, so we are better
off skipping that!

If you remember that discs store data
in the form of magnetic pulses you can
probably predict how to handle them.

Basically, don’t touch the magnetic
surface of the disc, as the grease from
your finger will damage the head.

Don’t put the disc near any magnetic
fields as this will remove the magnetic
pulses. Someone I know had a loud-
speaker perched on top of his disc drive
with the effect that most of the data was
rubbed out when the drive made its first
rotation.

Discs should not be subjected to

g However, when the bit is a logic zero | extremes of temperature, and although
STANDARD MARKS AND the previous bit was also a logic | they are floppy it does not mean they
Clock - Data zero there is a clock pulse at the start of | should be flopped.
pattern pattern Type of mark the bit time. Particles of smoke, not to mention
(Hex)  (Hex) This keeps up the minimum number cigarette ash, are also quite lethal to a
D7 FC . fnden muark i of pulses needed to keep the magnetic | disc.
ke Bectcr ghavs material happy. Given reasonable care a disc should
C7 FE Sector ID mark You can see that in any one bit there last at least five years of normal use, and
C7 FB Data mark are half the number of pulses, and so we some manufacturers guarantee their
C7 F8 Deleted data mark have double the density. products for a lifetime. (The lifetime of
Separation of the data from the clock what they do not say — the disc,
Table IT pulses is complex and requires the useof | perhaps?) 4
Data | Data 0 Clock Data 0 Data 1
:' :' ; | g ,t |
i 1 1 | I | :
i f : : | I' !
1 i ] | i ]
| 1 ] I I I |
l : : 1 i i :
L 1 1
e : . i T e
S\I-—-I_.Dgic bit 1 :1: Logic bit 0 E Logic bit 0 : Logic bit ] ———
— 2us » ! : :
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Figure V: Double-density data format
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Disc loading

made child’s play

THE BBC disc system is extremely easy
to use. However some people, especially
young children, find even this system
tricky.

For those who wish to use a program,
rather than change it, write it or do
anything else, it is easier to use a disc
system if a menu of programs on the
disc appears and the user types a
number to select a choice. It is with that
in mind that I wrote this program.

The program can be used in two
ways. People with an Acorn DFS
should use PROCreadmem, which
reads the copy of the catalogue from the
memory. The same program can then be
used on any disc.

As different disc systems store the
catalogue in memory in different ways,
PROCread allows the user to put the file
names into DATA statements.

The DATA statements are then
changed if the program is used for
different discs. :

If you are not sure which make of
DFS you have, the make is indicated on
the screen when you switch your
computer on.

Here are the instructions to set up an
automatic loading system:
® Type in the program as shown. You
may type in just the part you require as
indicated by the REM statements. Note
that lines 1000 onwards should contain
the names of the programs on your disc,
rather than PROGI, etc.
® Save under the program with the
name “MENU".
® Type *BUILD !BOOT and press
Return.

@ After the number 1 that appears,
type CHAIN“MENU" and press

|

By
PETE DAVIDSON

@ Press Escape. The file |BOOT will
then be saved to disc.

® Type *OPT4,3 and press Return.
(This is required so that booting the
computer will automatically run the
program !BOOT.)

Once you have set up the system, to
use it you boot the computer by pressing
Shift and Break together, then releasing
Break but continuing to hold down Shift
until the disc starts.

A menu will appear on the screen.
Select the number of the program you

require, press Return and the program
will load and run.

This program only works for Basic
programs. The message “Bad program”
will appear if anything else is selected.

How does it work?

With the Acorn DFS, memory

locations & E00 to &EQ7 contain a copy

of the first part of the title of a titled disc.
From &FE08 onwards is a copy of the
names of the files on the disc in blocks of
8 (the 8th byte is not part of the name).
PROCreadmem reads these blocks of
memory, while PROCread obtains the
same data from DATA statements.
Note that if you have an Acorn DFS,
you do not need lines 190 onwards and

TS LD

L. T )
D

-fffﬂf&ﬁ
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£
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From Page 109

PROCreadmem.

in this case.

to run (downloaded), and run.

names.

you have chosen.
50-60

Disc Loading listing

lines 40 and 110 should read

With any other DFS, omit lines 190
to 240 and put the program names in
DATA statements from line 1000.
Lines 40 and 110 should be PROCread

The file names are stored in a string
array and the appropriate element in the
array loaded, moved lower down in
memory to give longer programs room

5 Sets up KEYO0 to load,
download and run the
program.

10 Moves the display down one
line (optional).

20 Selects MODE.

30 Initialise variables. J% is a

program number. L% is
start location for each |
program (with Acorn DFS). |
W$(J%) are the program

40 Calls whichever procedure

Title lines. If you have an
Acorn DFS (and are using
PROCreadmem), put a title
on the disc using *TITLE

(see DFS manual). If you
have any other DFS (and
are using PROCread), put
the title in place of the @ in
line 280. The first seven
characters of the title will be
printed by this program.
Reads the next file name
and stores it in the next
element of the array. It uses
either PROCreadmem or
PROCread as described
below. A check is made that
there are not too many
programs to fit in one
column on the screen (line
100).
130 Sets N% to the number of
programs.
140 Prints the program on the
screen.
Takes in request and
validates it.
170 Prints a message.
180 Calls KEYO (see line 5).
190-240 PROCreadmem reads the
next 7 bytes starting at L%
and stores them in a string
WS(J%). These lines are
only required if you have an
Acorn DFS. In that case
lines 40 and 110 should read

70-120

150-160

PROCreadmem.
PROCread reads the next
item of data, convertsittoa
length of 7 and stores it in
WS(J%). These lines (and
the DATA statements) are
only required if you have a
DFS other than Acorn. In
that case lines 40 and 110
should read PROCread.
280-5000 The DATA required by
PR.OCread.

This program is written for clarity
rather than efficiency.

It is hoped that, while working well
for beginners, more experienced users
will use the ideas to write more efficient
programs themselves.

Colour control codes were entered
using shifted function buttons. In the
listing these show in PRINT statements
as numbers in brackets, underlined. 129
corresponds to shifted f1, 130 to shifted
f2 and so on.

The menu is set for 20 programs
(which looks neater as a single column
display). Change 140 to:

{40FORIX=1TONX:PRINTIX"...
"WE(IL);aNEXT
and omit 100 to allow more names to
appear.

250-270

1 REN DISC LOADING PROGRAM
2 REN INCLUDING AUTOMATIC DOWNLOADER
3 REM (c) Micro User 1984
5 #KEYO#DISC IMLOADNS (NZ) | NIFERR( »0T
HEN#FX15, 1| N#TAPE | MDX=PABE-LEQD
tFORIX=PAGE TOTOP STEP4
¢ IA=DX) =!I
tNEXT
+2(TOP-DY) =235
s PABE=LE00 IMOLD | NNODE7
tRUNN
10 #TV255
20 MODE 7
30 J4=0
tLA=LE00
tDIN W§(40)
40 PROCread
tREM Change this to PROCreadeen
it you wish the senu to be
automatically read if you have
an Acorn DFS.
50 CLS
PRINT "(1362¢130)PETE'S SUPER
LOADING SYSTEM(137)";
60 IF (RSC (N$(JX)IAND 191)=0
THEN PRINT
tPRINT
ELSE PRINT "..."N$(J1)
tPRINT

70 REPEAT
80 Li=LU+8
%0 Ji=J%+1
100 IF Ji21
THEN PRINT "(129)TOD MANY FILES
FOR THIS SYSTEM"*'"(130)CHANGE
LINES 100 AND 140 AS DESCRIBED"'
*(1302IN THE ARTICLE"
tEND
110 PROCread
:REM Change this to PROCreadmes
it you wish the menu to be
automatically read if you have
an Acorn DFS.
120 UNTIL (ASC (W$(J%))AND 191)=0
130 NE=J1-1
140 FOR IX=1TO NI
tPRINT "C1292°I%"..."W$(I1)
tNEXT
150 PRINT
tPRINT "C134>TYPE RERGUIRED NUMBER
{ THENC13&XRETURNCLIZTY) "
160 INPUT ""WX
+IF WICL0R WEIONI
THEN 160
170 CLS
tPRINT
tPRINT
!PRINT * (133> LOADING “W$ (Wl

180 #FX138,0,128
183 END

190 DEF PROCreadses
200 FOR I%=0T0 &
210 L$=CHR$ (?(LY+I%))
220 WE(JYL)=W$(JL)+L8
230 NEXT
240 ENDPROC
250 DEF PROCread
260 READ W$(J1)
tNE(JX)=LEFTS (WS (L) +"
N
270 ENDPROC
280 DATA &
290 REN you may put a title (7 charac
ters maximua) in place of @
in the above line if you require.
790 REM Put the names of your program
s in the following DATA lines.
1000 DATA PROGI
1010 DATA PROB2
1020 DATA PROG3
1030 DATA PROG4
{1040 DATA PROGS
5000 DATA €
tREM this line must be left
as an end of file marker. Put
your own prograas nases in DATA
statements from line 1000 to
4999, N

L
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B The complete AMS disc drive package, tailored to your

BBC micro, is compatible with all disc interfaces and
includes cables, a comprehensive manual and utilities
on disc and EPROM. Housed in a steel case, matching
the BBC micro, these reliable and robust Hitachi 3
disc drives are the ultimate for home, office and
classroom.

The 3" disc is totally enclosed in rigid plastic and a
unique automatic steel shutter protects the delicate
disc surface from dust and finger marks. For the first
time discs can be used in industrial, educational and
commercial environments without the worry of
corrupting precious programs and data.

B The disc is “flippable’ like a cassette tape and has a

storage capacity of 100K on each side in single density
mode (twice as much when used with a double density
interface). A neat plastic switch can be flicked back
and forth to write-protect valuable discs.

M The AMS disc drives are completely hardware and

software compatible with 5%" drives which can be
used in parallel so allowing easy transfer of software.
Consequently the 3" drives will operate with all the
standard floppy disc interfaces. They take their power
from the outlet provided by the BBC micro-there's no
onboard power supply to corrupt data.

B The AMS package includes utilities on both a disc and

an EPROM for formatting and verifying discs. The
EPROM, which is easily fitted, offers a simple to use
and permanent alternative to using the utilities disc.

M The impressively engineered Hitachi 3" drives feature

an eject button allowing single handed operation, a
multi-colour LED indicating the disc side in use, and a
brushless direct-drive motor for reliable operation.
The super fast track-to-track access time of 3ms is at
the forefront of disc drive technology. The longest of
programs are loaded in a flash.

Advance with AMS

3" Disc Drives —The Ultimate Choice

Reliable delivery
It not available from your
lacal deales il] in 1he
coupbn belpw and wewaill
send il to you with oorfoll
no guibbld mengy badk
guafantion

Advanced Memary

Syalems Bid Gréen Lane
Appleton, Warrington

: VA4 5NG
b RING A2 ST REIT
= 24 HOURS 62602

Hitachi - in a word reliability

Single 100K - £225

Double 200K - £339

includes VAT and delivery
to your door

TD: Advanced Memory Sy
Techrology
W




THE DRIVE

In the rapidly expanding world of computer
peripherals there is one company which
continually leads the field — Cumana.
Whether it is the best Japanese components
used in our top quality designs, the rigorous
training which all staff receive, or the superb
technical service we offer, everything must be
of the highest standard.

Cumana disk drives have an independent / f

power supply, 12 months warranty, and are

fully assembled and tested before packaging; /
and they are now available forthe BBC and
Dragon Micros — at unbeatable value for X el oo :
money prices — from selected branches of f 3 i KRR e
W. H. Smith and Spectrum UK in addition to '
Cumana’s nationwide dealer network.

For further information on these and other
Cumana products — including dual slimline
disk drives for the BBC Microcomputer —
contact:

Cumana Limited, Pines Trading Estate,
Broad Street, Guildford, Surrey, GU3 3BH.

_,rf'l UMRETIE <o ssrnaiis unins sunmELesininnn 3ot} RARIANU RPN :

[ Ccumana
¢ The best name in memory

Tel: {ﬂdﬁﬁ} 503121 Telex: 859380 Dragon is the registered trademark of Dragon Data Lid
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“THE difficulty experienced in loading
a program from tape is inversely
proportional to the number of copies of
the program you have made”.

Even with a sound understanding of
the stated law, there are occasions when
it is only possible to save your latest
masterpiece once. It may be a long
program and you are short of either time
or tape!

Whatever the reason, the fact that
you have only one copy puts you at risk
of losing the whole program.

If just one block refuses to load
correctly, pressing Escape is likely to
prompt a rather curt, and singularly
unsympathetic, “Bad Program” in
reply.

A student who had been typing for
two hours on a previous day suffered
this precise fate. He was, quite correctly,
convinced that the part that had been
loaded was in there somewhere.

The problem was that the machine
would not let him at it.

Fortunately, his lost block being near
the end, it was possible to retrieve the
situation so that he could LIST the
complete lines which had been loaded.

He had then to retype only the last
few lines which had been lost.

To follow how this can be done it is FRANK DART shows how to rescue

necessary to understand how a Basic i
program is stored in memory. The best your latest masterpiece when the
way to do this is to examine the :

appropriate area of memory using the tape refuses to load corractly
operator.

First, set up a function key to show
the contents of locations PAGE, where _ : _
your Basic program is stored, up to i CUNT RS B
PAGE+2G+ 584 1 :TaRET O I i 1 L L INE

For example: 1585 0 LLINE NUMEER ,HIGH

WEYS FORI=PAGE TO PAGE+20 e PRt o gy
tPRINTI,?1 sNEXTIN 588 244 TOKEN FOR REM

Then type NEW, press Return, and , e MOMBER sech
enter the simple program which we shall 359 1 20 _INE MNUMBER,LOW
then examine: © LENGTH -J--: L INE

20RENRK e e

Note that there are no spaces. 5557 13 START OF BASIC LINE

Pressing key 9 will now display Sl LINE NUMBER ,HIGH
Figure L | LINE NUMEER ,LOW

On machines with the Acorn Disc does. b
Filing System installed the addresses 141 does n
will run from 6400 to 6420. These Figure I: Basic 7 ' S
—» program storage
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Increase your fire power! |

More than just a joystick—a system

A Nylon encased—Steel shafted joystick with ball and socket joint.
A Fast sprung return to centre.
A Graphite wiper linear potentiometers.

A 12 Months Guarantee.
A 7 day Money back Guarantee (on Hardware).

Complete control at your fingertips

A superb joystick and a keypad for the price of either one. Plus the software to integrate it
into the computer’s system. One handset will work on it's own in the A/D port as a joystick
and two fire buttons. Joystick is immediately compatible with ACORNSOFT and

similar software. -
The adaptor box joins together the analogue and the user ports to use the full -
keypads giving a total of 24 user definable keys. The adaptor box can also be
used as a splitter for the A/D port to take two items at the same time,

e.g. joystick and lightpen.

DELTA DRIVER on cassette or disc: Two programs on each
cassette or disc. One converts machine code programs -
from the keyboard to the joystick or keypad, with - .
adjustable sensitivity on the joystick and will ‘ '

run on any O.5. The second program

(needs O.5. 1.0 or later and an adaptor
box) duplicates any keyboard
keys on the keypads, in the
operating system, so that

it can become a
numeric keypad or
will take on the

function keys.

SAE for more
detailed information.

= L VOLTMACE LTD,
o PARK DRIVE,

D AMNDSET £12.95

D:II:;: mmgmx £13.95 ; BALDOCK.
DELTA DRIVER CASSETTE £5.95 or DISC £8.95 ' -
Prices include VAT a.nd‘ P&P. - H ERTS-

SG7 6EV.
=i Tel: (0462) 894410

Callers welcome at the factory —Monday to Friday.
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figures will vary with other DFS.

Basic is stored in a compressed
fashion using “tokens” for the keywords
— that is, one byte is used as a code for
the keyword. The tokens are listed on
page 483 of the User Guide.

Of greater interest at the moment are
the four extra bytes on each line. In line
10 these are 13, 0, 10 and 5. In line 20
they are 13, 0, 20 and 8.

Each line of the Basic program can be
distinguished by the 13s which can be
thought of as start of line markers.

The two numbers which follow each
13 are a coded version of the Basic line
number, :

The first (LINE NUMBER,HIGH) is
“how many 256s in the line number”.
The second (LINE NUMBER,LOW) is
“how many leftover”. So line 10 is
recorded as:

0 256s
10 left over
Line 300 would be:
1 256s
44 left over
and line 1000 would be:
3 256s
232 left over.

The third number after each 13 is of
particular importance. This gives the
length of the stored version of each line.

A consequence of the way that this
value is worked out is that the “line
length” byte gives the address of the
next 13 when added to the address of the
previous 13.

In our example the first line, IOREM,
is stored from location 3584 and
upwards. Since the line length of this line
is 5, the next line is stored from location
3584 +5=3589 and upwards.

One advantage of this method is that
the Basic interpreter can quickly scan
through the program, looking for a
particular line number without having to
read all the text.

Let’s refer to the line length bytes as
“links”, since they link one line to the
next.

A correctly linked program is one in
which you can keep adding the link to
the address of the previous 13 to get the
address at which the next line starts.
This should contain 13.

If it does not, then something has
gone wrong and it is a “Bad Program”.
A lost block would, at some point,
give a link to an address which had not
been loaded with the required 13, hence
“Bad Program”.

To retrieve what has been loaded

correctly it is necessary to make the
interpreter think it has reached the last
line of the program before it reaches the
bad link.

Fortunately this is relatively simple.
Looking at the example once more you
will see that the last line links correctly
to a 13 (3589+8=3597) which should
mark the start of the third line.

“But”, I hear you say, “there is no
third line™.

Well, this is the way the end of the
program is stored — the physical end
that is, whether or not it be an END
statement.

There is a 13 just as if it is another
line, but the LINE NUMBER,HIGH is
a rogue value. A 255 in this position
would mean a line number of at least
255*256=65280.

Since the highest you can use is
32767 this particular value signals the
end of the program.

All we need to do to stop the “Bad
Program™ error is to put 255 into the
first of the two line number bytes before
the bad link is reached.

This will fool the interpreter into
believing it has reached the end and it
will therefore look no further. The bad
link will not be seen.

The secret is to put the 255 in the
correct position to maximise the number
of lines retrieved.

The program below does just this:

10 PA=3584

20 REPEAT:PRINT236#(PX71)+PY72

30 LR=PR73:PA=PY+LY

40 UNTIL?PRCH13:PRINT"FAILS HERE"
30 PR=PX-L%:PX?71=255

60 PAGE=3584

This may be typed in when needed, or
can be loaded from tape. In either case it
is vital that it is located in some free area
of memory so that it does not overwrite
the program that is being retrieved.

A convenient way of doing this would
be to ensure you were in Mode 7. This
gives the maximum room to play with.
Since HIMEM is &7C00 and the
retrieve program is less than one block
long, it can be safely placed at &7B00,

The way it works is to use a pointer,
P%, to point at each successive 13
starting at PAGE. The line number is
calculated from the coded form and
printed onto the screen.

The link, L%, is picked up from
location P%+3 and is used to calculate
the address at which the next line should
start.

So long as this address contains a 13,
the process continues.

When a 13 is not found in the
calculated position — in other words, the
link is broken — L% is taken off the
pointer to go back to the previous 13.

P% is now pointing at a line which
does not link. The 255 is then put in at
P%+1 to terminate the stored version
correctly.

Finally PAGE is set back to its
original value so that typing LIST will
display what has been recovered. This
can now be edited or added to in the
normal way.

Try it out using the following
procedure:

1. Load a fairly long Basic program

but press Escape before it has

finished loading. You should get the

“Bad Program” error message.

Having thus simulated the problem of

the lost block:

2. Type:
MODE 7 Return
PAGE=&TB00 Return
NEW Return

The use of &7B00 for PAGE is
convenient, being safe for both
cassette and disc machines.

NEW will not lose your previous

program as PAGE has been reset so

that the retrieve program will be
stored well out of the way.

3. Type in, or load, the retrieve

program.

4. If using an Acorn DFS change the

number 3584 to 6400 in both lines 10

and 60. For other DFS change this

number to the appropriate page
number.

5. RUN the program. You should see

the retrieved line numbers scrolling

the screen.

6. Type LIST to display what has

been recovered.

Should you need to use this utility in
earnest then you should perform steps 2
to 6 only.

You may never need this program
but, being so short, it is worth typing in
and saving just in case you do.

Make a note of the instructions (2to 6
above) and copy the listing on a piece of
paper. Store this in the cassette box with
the program on cassette. The copy of
the listing is just in case the program
won't load. :

But isn't this where we came in? \
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SOFTWARE SCENE

Paintbox

Oakleaf

“WHAT'S the point?” said a learned
friend when I told him I was painting
pictures on a micro. “You might as well
stick to real brushes and canvas — you’ll
get a much better effect”.

Well, yes I suppose so. But then
again, you could have told Michelan-
gelo to stop messing about with a chisel
and a block of marble — or scoffed at the
early photographers experimenting with
their new-fangled cameras.

The point is that you can use just
about any kind of medium to produce
something artistic, so why not a
computer? :

There are quite a few methods to do
this — a light pen is perhaps the one that
most accurately captures the feel of
drawing.

Paintbox, however, uses keyboard,
graphics tablet and joysticks to create
images — with very interesting results
once you get used to painting by proxy.

You get a choice of Modes 0, 1 or 2
but I found the first two difficult to work
with as the palette or bar of colours at
the top of the screen was so tiny. And
anyway you are limited to just a few
colours.

S0 1 began in Mode 2, and after
several minutes cursing the cassette
player, the micro and the program itself
I discovered that in order to get an
image it helps if you don’t try painting in
black on a black screen!

Perhaps the programmer could have
worked it so that the cursor’s colour
defaults to white at the beginning.

There are lots of facilities. It’s easy to
create geometrical shapes and lines by
pressing just one or two keys and
moving the cursor around.

But even better, from an artist’s point

The micro-age answer !
to Michelangelo?

of view, is the command that enables
you to build up tones — combining
several colours by using a dot pattern
instead of solid or flat areas of colour.

I found that using joystick and
keyboard together was the best way to
control the cursor — joystick for general
areas of colour, with a freer style and
keyboard for finer detail.

Pressing keys 1 and 2 alters the speed
in the keyboard mode, useful if you
want to do carefully controlled intricate
detail. But why, oh why, did this
command have to be put next to the
Escape key, which wipes out the image
on the screen?

I'd spent more than an hour on my
masterpiece and was putting on the
finishing touches when I accidently hit
Escape and the whole thing disap-
peared.

Surely it wouldn’t have been too
difficult to arrange things so that you
have to press Escape twice before the
screen clears?

The instruction manual is fairly
comprehensive and easy to understand.

The manual claims that the program
lends itself to serious applications such
as computer aided design but from my
experience I think this might be asking
too much.

PLAY A BIT BELOW PAR
BUT NOT THE PROGRA

Supergolf Squirrel

I'VE never played golf and, having had
a go at Squirrel Software’s game
Supergolf, it’s unlikely that I ever will.

Not that it's a bad game, in fact it’s
very good. For your money you get an
18 hole course, a score card and a set
of golf clubs.

Also, if you're as bad at it as me,
you get humiliated into the bargain.

You see, no matter which club I
choose from the set of nine irons, I
can't get it right.

I don’t have a graphics tablet,
perhaps it is unfair of me to judge it@®
that score — certainly keyboard af
Jjoysticks are not able to reproduf®
images as accurately as CAD demand®

But Paintbox would really come inl
its own in the classroom. It has alwa@
been one of my complaints that arts ai
sciences are kept too much apart, ag
inevitably that leads to specialisation§
one field with little knowledge about tff
other.

Using a computer in the art cla
might convince the person who is borg
to tears by aggressive arcade games (§
I am) that there is a lot more potenti§
for creativity on a computer than is§
first apparent.

Also, the type who curls up in horrg
at the thought of sitting in front of
drawing board might just be tempted B
the prospect of using a micro.

If you want to paint traditional sty
works of art then stick to brush a
canvas, as this package can be
substitute.

But there is a lot of scope fa
experimenting with images using
computer, and Paintbox provides §
flexible way of doing just that.

Every school should have thi
program. Heather Sheld

Ive tried all the different strengths
swing (from one to 99) and I still ¢
judge it.

My ball has a terrible affinity for t
bunkers or, even worse, water. And
putting is agonising to watch.

Nor does it improve matters when
get a scorecard at the end of each h
telling me how far below par I am.

It's an interesting game for up
four players, well conceived and w
worth playing.

Yet, terrible though I was at i§
Supergolf remained fun and left
wanting to play again. Enough said?

Nigel Pet

J—
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Well set-up workshop

BBC Micro Toolbox BBC Soft

THIS set of 25 utilities comes from lan
Trackman, the “Making the Most of
Your Micro’s” programmer extra-
ordinaire. As you would expect, it
contains some very useful programs.

They are in two sets. One contains
routines that can be included in your
own programs, while the other is
intended purely as program develop-
ment aids.

Get to know the lie of

County (SM) Bryants

TWO related programs provide a useful
aid to familiarisation with local
geography. For this review just County
(SM) will be described. Its companion
program, County (SW) deals with the
south west peninsula of England.

County (SM) covers the counties of
Dorset, Hampshire, West Sussex,
Surrey, London, Berkshire, Wiltshire
and Avon. There are two options on the
menu — identifying towns, and identi-
fying rivers or counties.

The first option displays an attractive
four-colour map with the locations of 20
different towns marked on the map by a
Cross.

The user is prompted to find, for
example, Lyme Regis. This is done by
flying a small aeroplane over the map,
using the cursor keys, until it is over the
¢cross which you think marks the town
you are looking for.

If the location you choose is not the
correct one, then the computer responds
with “That’s Dorchester” or whichever
town it is.

When you do get the location right, it
plays a little tune and responds with
“*Good — you found it”. After two
guestions you're told how long you took
to correctly locate the two towns.

This part of the program is good. The
aeroplane doesn't move all that fast and
tends to leave a smudge when you stop
over a town, but the graphics are
colourful and the controls easy to use.

The second part of the program,

the land

identifying rivers and counties, covers
the rivers Frome, Stour, Avon, Wylye,
Yeo, Cherwell, Thames, Wye, Test,
[tchen, Rother, Arun and Wey.

The map display has the counties
shown as before, but this time they are
each numbered, as are the rivers. To
help vou a little adjoining counties are
named to provide a few ideas of scale
and reference.

The user is prompted to name, for
example, river R12 or county C35. If the
input is wrong then the computer beeps
and gives the right answer, but if it is
correct then it responds with “Correct —
well done!™.

Every now and then you are told how
long it took you to answer the last
question, which helps keep you on vour
toes a bit, and after 10 questions you go
back to the menu.

There really ought to be a scoreboard
to tell yvou how many answers you got
right, and whether you were better at the
rivers or at the counties. But there isn’t,
so you would have to note this for
vourself if you wanted to know which to
practice on to Improve your answers.

Overall, though, this is quite a nice
and useful program. It doesn’t come
with any documentation, which could
be useful, and isn’t quite as polished as it
could be, but probably represents good
value for money nevertheless.

Jane Jackson

toolkit

The first set contains six sorting
routines, circle generating codes, three
character generating/printing pro-
grams, a graphics dump and a speech
unit utility. Most of these are written in
Basic and are well annotated with
REMs.

[ particularly liked the Shape Maker
program which allows one to convert a
shape on the screen into user defined
characters.

The second set of programs seem to
be what every writer of large Basic
programs on the BBC Micro has been
waiting for — if he/she hasn’t already
written them.

There are, for instance, three utilities
that help to shorten Basic programs.
The first is a REM stripper which not
only removes REM statements but also
lines with only colons or spaces.

Follow this with a space removing
program and then a packer that tucks as
many statements as possible on to one
line and your original program is
considerably shorter, and hopefully
faster.

With a disc system the whole process
is easily automated and is explained in
the manual.

Conversely, if you have a packed
program that you would like to make
understandable you can use the
unpacking and spacer programs that
unravel most of the mess that the above
programs have created.

Add to these a cross-referencer, a
variable dump, a global replacer and a
resequencing program, and a good deal
of the drudgery of writing in Basic is
obviated.

The programs come on tape but with
full instructions on how to write them on
to disc.

A colleague wrote a small program
which automatically transferred the
programs from tape to disc for me, and
this would have been a nice addition to
the package.

The manual is large (208 pages) and
has complete listings together with
concise explanations.

This is a very useful addition to any
Basic programmer’s toolkit.

Alan Plume
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SOFTWARE SCENE

Business Games

A carnsaﬂT
|

THE Business Games cassette from
Acornsoft contains two business games,
Stokmark and Telemark.

Stokmark allows one to eight players
to deal in the shares of four different
companies on the Stock Exchange. The
aim is to make as much money as
possible.

As in real life, a player’s wealth is
increased through the receipt of
dividends — a share of a company’s
profits — or through making a capital
gain if the share price rises.

Of course the share price could fall,
so that a player could make a loss.

The guide accompanying the tape
explains some of the terms used in
investment analysis.

Using these the program produces
regular reports on each player’s wealth
and on each share’s performance so that
they can plan their next moves.

The main influence on the value of the
shares is whether they are being bought
or sold. If there is heavy selling then this
depresses the share price. If a share is
sought after, however, then the price will
be forced up.

As in real life, there are also random
economic factors, such as strikes, which
affect a share’s performance and make
planning difficult. ,

The game is a well-presented and

QUICK RUNS

Trafalgar: A wargame between two
[fleets, English and French, as in the
battle of Trafalgar, for two players or
one against the micro. Combat is on the
basis of ship to ship engagements with
cannon broadsides trying to take out the
Opposing guns.

When firing you have to take into
consideration wind speed and direction,
deck height and distance. Victory goes
to the first to sink his enemy’s fleet.
(Squirrel)

* k

Chuckie Egg: Moving around a
multi-level hen house by climbing
ladders, jumping, dropping through
holes or taking convenient lifts, your
task is to collect 12 eggs and as much
corn as you can.

Opposing you initially are three
roving birds. As the game progresses

Make a profit

with your micro

useful introduction to some investment
terms, but I thought that it became
rather repetitive after only a short time.

Telemark is a game for four players
or teams involving the manufacturing
and marketing of TV sets.

Players start with the same amount of
cash and are then asked to make capital
investment decisions, such as the size of
the factory, which will determine the
production and storage capacity of the
businesses.

The larger the factory the more can
be made, stored and potentially sold but
the factory overheads or expenses will
also rise.

The players are then asked to make
production, marketing and pricing
decisions, all of which can influence the
profits which will be made.

For example, if your prices are set too
high then other suppliers may win part
of your market share.

If your prices are pitched too low
then, although you may gain a large
share of the market, you may not be
charging enough to make a profit.

Certain random effects are also built

A first look at some
of the latest releases

you encounter a vicious, intelligent
Sflying duck, which takes over and
Jollows you relentlessly. (A & F)

*

Space Shuttle: Your mission, as pilot of
the US Space Shuttle, is to launch it,
retrieve a malfunctioning satellite and
then make a safe landing. Weather
conditions are preset for each “run" and
You are debriefed at the end of your
performance. (Microdeal)

* k&

Missile Control: By cunning use of your
three missile batteries, you must defend
a city from showers of enemy missile
attacks.

With each successive wave the attack
strengthens, incorporating planes, satel-
lites and intelligent missiles. A game for
up to four players. (Gemini)

in to make decision making a little more
difficult — and realistic.

At each stage the program checks to
see if a player's decisions are feasible.
There may not be enough production
capacity, market share or cash to enable
the plans to be fulfilled.

To help, each player is given frequent
opportunities to have information vital
to decision-making displayed on screen.

At the end of each round financial
and market share reports are produced
s0 that the players can see how they are
getting on.

This is a good game and to be
properly appreciated must be played
seriously.

Rather than making decisions by
blind guesswork. which will teach little
and quickly becomes dull, players
should carefully plan the development
of their businesses.

They must ensure, for example, that
they will have enough cash for future
operations and that they will charge a
price that will return them a profit. A
pencil and paper are indispensable.

Acornsoft have obviously realised
that this is an important aspect of the
game and they have provided some
blank charts in the program guide to
help players work out their cash flows
and to estimate suitable selling prices.

As a small point, 1 think that many
people would appreciate a worked
example in the program guide showing
how the profits and, in particular, the
balance sheets are calculated. This
would help make a good game even
better.

Ken Garrett
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kree software,only £225.

If you own a BBC Micro, you can
now download, store and run programs
(transmitted free of charge via Ceefax)
with the new Teletext Adaptor, priced
£225 inc. VAT.

These programs make up the BBC

Telesoftware Service (which is intended to

become a computer software broadcasting
channel) and although prunanlv ﬂd ucat-

ional, they will soon develop s
into gener&l interest and L
business areas.

And, as they will
change every two weeks,

It also enables you to
gain access to the
normal teletext store |
of data. This s differ-
ent to simply havmg
a teletext TV
because it means

can urder the Teletext Adaptor by ringing

this data can now be transferred to
memory and manipulated in any way you
wish (making graphs or bar charts for
instance)

It’s yet another development in our
programme to help you fully realise your
BBC Micro’s pﬂtentia].

If you're a credit card holder you

01-200 0200 at any time or
0933-79300 durmg office
hours.

(You can also find
out the address of your

you'll soon be able to build local BBC Micro dealer by
up a vast bank of top qual- o Prearas satiante rou. calling the same numbers.)
ity software without ever - e S Alternatively, you
having to put your hand in — can order it by sending off |
your pocket. the coupon below.
But that’s not all
 the adaptor has to offer.

Technical Specifications

Access to Teletext and Telesoftware Services broadcast on
U.H.E channels E21 to E69.

Speed of max. data capture rate approx. 128k baud.

(8 lines of Teletext per frame.)

Height 70mm. Width 210mm. Depth 350mm. Weight 2kg.
Colour: BBC Computer cream.

Construction: Moulded top and bottom to match BBC
computer profile. ABS injection moulded plastic.
Controls: Four tuning potentiometers on rear panel.
Mains on/off switch on rear panel.

Power in 240w, 50Hz, 15w.

Operating Temperature: 10° to 35°C.

Designed and manufactured to comply with BS415 Class 1
standard.

| To: BBC Microcomputers, c¢/o Vector Marketing,

| Denington Estate, Wellingborough, Northants NN8 2RL.

Please send me BBC Teletext Adaptors at £225
each, inc. VAT and delivery. I enclose PO/cheque payable to
Readers A/C, Acorn Computers Ltd, or charge my credit card.
Card Number___ ot

Amex/Diners/ Visa/Access (Delete)

|
| Name____ b
| Address. e

Posteode

Signature i ¥l
: Registered No. 140 3810 VAT No. 215 400220

The BBC Microcomputer System.

Designed, pmdu{ ed and distributed by Acorn Computers Limited.
BU3




Don’t miss the grea
new for the Electroi

How to get there

Parlig
g o A %m. 1ent

Buckingham

S5t. Jameas Park
Station

N ew
Horticultural
Hall

Horseferry Rd

This voucher is worth £1 per person
off the normal admission price of
£3 (adults) and £2 (children)
(Valid for a maximum of 4 people)

Electron & BBC Micro User Show

10am - 6pm, Thursday, 29 March
10am - 6pm, Friday, 30 March
10am - 6pm, Saturday, 31 March
10am - 4pm, Sunday, 1 April

New Horticultural Hall
Greycoat Street, London SW1

School and
College Groups

Entry only £1 per student if bookings are
made in advance. Send your cheque
(made payable to Database Publications)
and SAE to:
Electron & BBC Micro User Show
68 Chester Road, Hazel Grove
Stockport SK7 5NY
Tel: 061-456 8383

—
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WHILE the BBC Micro has more
additional inputs than most other
computers, it cannot hope to have all the
different types we might need for every
situation.

This is very pleasing for me as it
keeps me in employment! However, it
can be quite frustrating when you find
the machine will not do quite what you
want.

This occurred recently when a
teacher asked me if it was possible to use
the BBC Micro like an oscilloscope.

“No trouble,” I said, “just use the
built-in analogue input port”.

Well it turns out that this is fine for
slow waveforms, but anything over 30
Hz and the converter is just not fast
enough to cope.

As the teacher wanted to display
audio waveforms to the class, some-
thing extra needed to be built.

There are many analogue to digital
(A/D) conversion techniques, and they
are mainly a three way compromise
between speed, accuracy and cost. So
on a fixed budget you have to trade off
speed for accuracy.

In all fairness, the BBC Micro has
done very well with 10 bits accuracy
and a 10 mS conversion speed. But,
good as it is, it will not cope with all
situations.

In the case I've just mentioned it is
not fast enough to display an audio
frequency waveform. There are other
applications which we will meet later on
in the Bodybuilding Course where a

faster A/D converter is needed. So fc
this month’s exercise we will look at he
to add one to your micro.

The fast A/D converter board plug
into the user port and enables signals t
be digitised over a range of 5 volts
Each sample takes about 15uS te
acquire, and is of 8 bits accuracy.

You see we have traded speed f
accuracy. With 8 bits we can get

By MIKE COOK

number from O to 255 whereas with the
built-in converter we can have 0
1023.

Althnugh the Basic ADVAL com
mand returns a number between 0 ang
65,536, there are only 1,024 significan
increments.

So the built-in converter is four times
more accurate but about 600 times
slower.

The built-in A/D converter uses
technique known as a dual-ramp
CONversion process.

This is a very good way of getting 8
very accurate conversion but it i
notoriously slow. In fact the one in ti
BBC Micro is the fastest one I ha
Come across.

We will be covering the dual ramp

Drigital -
autput

Drigital B 5

input

. Register

" Clotk ————o g
Figure I: Block diagram of a successis
approximation A to D converter
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process in a later article, so we will leave
it there for the moment.

The A/D converter I have used here
uses what is known as a successive
approximation process. Most of the
required components are on one chip,
the Ferranti ZN427.

Successive approximation is a tech-
nique you may be familiar with, but you
may not know it by that name.

Most people owning a computer must
have played a number guessing game at
some time or other.

It 1s the one where a computer
guesses a number and you have to

G
COURSE

PART 13

comparator and the clock has to be
sufficiently slow to allow it to settle.

However, as only one clock cycle is
needed for each bit of accuracy (plus
one to start it off) the technique is very
fast.

Figure II shows the complete circuit
of our fast A/D board. You will notice
that as well as the ZN427 there are
some other components.

The A/D chip needs feeding with a
clock signal to govern its speed of
operation.

This is generated by IC 2 which is a
74L513 consisting of two 4-input

match it. Schmitt input NAND gates.

After each guess you enter you are voltage is in the upper half of the range) One gate is wired up as a relaxation
told whether you are high, low or just or set it back to low (if it is in the lower oscillator and basically it acts as an
right. half). inverter.

You start off just guessing wildly but The register does this for each bit in When there is a logic one on all the

{. So for | Pretty soon you develop a successive turn in order of decreasing significance inputs, there is a logic zero on the
kathow | @pproximation technique. (bit 6, then bit 5 and so on). outputs.

" Suppose the number is in the range 1 . After it has made the decision on all 8 Conversely, when there is a logic zero
rd plugs | 10 100. Your first guess should be 50, bits, the number it is left with represents on one or more inputs there is a logic
ignals to half the range. the value of the input voltage. one on the output.

5 volts. If your guess is too high the number Note however that these are in The gates have what is known as a

15uS to must be between 1 and 50. So your next arbitrary units and are relative to the Schmitt input, where the threshold

acy. guess should be 25, again half the range. maximum voltage produced by the D/A voltage on the input — that is the voltage

seed for You can continue halving the range converter. needed to make the input a zero or one —

n get a and eventually you are bound to find the This does not matter in many depends on what logic level is currently
correct number. applications as all we want is a number on the output.

The successive approximation A/D proportional to the size of the input This difference in threshold is known

’K | converter works in a similar way. The voltage. as the input hysteresis.

e block diagram is shown in Figure L. The speed of conversion is governed The oscillator works by connecting

with the An unknown voltage is presented at by a clock signal.

e 0 to the analogue input. This feeds into a The slowest unit in the circuit is the .
comparator.

L com- A comparator is simply an amplifier s

n 0 and with two inputs whose output is high or 15k i,

nificant low depending on which input has the S sfiic e gn:ltusue
higher voltage. % 15k ¥

ir times The second input is taken from a D/A > e i

) times (digital to analogue) converter. E}'_E}_ - 7k5

: ZN427

As the name suggests this takes a E}D }:

uses a digital number and converts it into a User | > < 13
l-ramp voltage. The register then makes a guess ] o > : :!1 i

at the voltage by chosing the mid-point. bits L L ca
etting a This is represented by the most > Vo gﬁm i iligad
it it is significant bit of the digital input being it ]E:_‘I
g in the high and the rest low. B> $ i . l Al
I have The output of the comparator is fed 7 l s ad i
back into the register which then decides +5v I -
l ramp whether to keep that bit high (if the input T
% R3
Comparaior D2 47k
High <% pymesn
signal DI s
+== 4T uF
- Analogue
% if.f? Jv
Figure II: Circuit of the fast A/D
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From Page 123

the output back to the input.

If the input is low then the output
must be high. But if the output is high
then the input is high therefore the
output must be low!

What actually happens is that the
logic state of the output constantly
changes or oscillates.

If there were just a direct connection
between input and output the frequency
of oscillation would be determined by
the propogation delay of the gate.

The propogation delay is the time it
takes for a change on the input of a gate
to affect the output.

This alone would produce an output
of too high a frequency and so we have
to introduce an extra delay. This is done
by using a capacitor from the inputs to
earth and a resistor in the feed-back
path.

So as the voltage on the output goes
high the capacitor will start to charge
through the resistor until it reaches the
positive threshold point where it
switches the output to low.

The capacitor then starts to discharge
through the resistor until the negative
threshold point is reached when the
output goes high again.

This produces a fixed frequency
clock signal on the output of the gate,
shown in Figure III.

The resistor is split up into a fixed and
variable resistor to allow the clock
frequency to be altered slightly.

The ZN427 has a guaranteed
conversion time of 15uS but, like all
devices, can run slightly faster.

The speed depends on fine variables
in the manufacture such as the exact
purity of the semiconductor, the stray
capacitance and what the machine
operators had for lunch!

So by including the variable resistor
you can get your converter working at
its limit.

The second gate in the 74LS13
package is used to clean up the signal
produced by the oscillator and provide a
fast rise-time,

This clock signal is fed to the ZN427
and controls the conversion process.

The conversion is begun by applying
a negative pulse to pin 4. This is known
as the “Start of Conversion” signal or
SC.

According to the data sheets, the
positive edge of the SC pulse should not
occur within 200nS of the falling edge of
a clock pulse.

To ensure this, the SC pulse is also
wired to the oscillating gate and when it
goes low will force the output of the

Sv

= =+ Ve going threshold

g il - _I:... —~VE gning threshold

o
- :
: i
1
I
L
1
1
1
!
(]

p—

Logic output

Figure 111: Waveforms of a relaxation oscillator

clock to go low also. When the SC goes
high the oscillator will start again.

The SC pulse is wired up to the CB2
control line which can be made to pulse
every time a number is written to the B
side of the VIA.

As all the VIA data pins will be inputs
this is known as a dummy write as it
does not matter what is written only that
something is written.

When the conversion has been
completed the EOC line (end of
conversion line) makes a positive
transition.

This is connected to CB1 and can be
made to generate an interrupt or set a
flag.

In Basic programs, however, it is not
necessary to look at this as the delay
between starting off a conversion and
getting the results is longer than the
conversion time itself,

In order to make any form of A/D or
D/A conversion it is necessary to have a
voltage reference.

This is a voltage against which
everything is measured.

The ZN427 has a built in voltage
reference. But if you want to put your
own in this can be done on pin 7. It
should be in the range 1.5 to 3.0 volts.

This is useful when several A/D

G
COURSE

converters are being used so that they at
have the same reference point. ;

The input circuitry consists ¢ _
resistors R5-R7 which are arranged s
that when the input is at earth, R6 is it
parallel with R7.

As the latter pair are the same valudy
(15k), their total resistance is halves
(7k5), forming a potential divider with
RS to present half the reference voltage:
to the converter’s input.

If the input goes below earth
(negative) then the voltage on the inpuig
will drop below half way. Similarl®
when higher than earth it will rise tg A
above half way. b

The limits of conversion should D nstr
reached with the input voltage at*§ e
volts. - .

As there are resistors in the inp s
circuitry you would have to supply in

excess of *10 volts to do the chip an Iﬂﬂ
damage. *NH
The only fly in the ointment is that thet® I
comparator in the A/D chip needs & ﬁﬂi
negative supply. 40 P
This could be taken from thet 50 Pi

auxiliary power socket on the BBC &0 P
computer. But there is a better way. § 70 %
As the current needed on this B0 ™
negative supply is very small it is 90
possible to generate it from the positivel Y
supply. P
As we already have an oscillator 0 Bl
running it is fairly easy. We usef "
something called a diode pump tof.
generate a negative supply. Consider the!
circuit in Figure IV.
The capacitor has one side connected
to +5 volts and the other side to earth
through a resistor. Therefore there is a
voltage across the capacitor and thus it
has a charge stored in it.
If one end of the capacitor suddenly
drops by 5 volts then the other end must
also drop by 5 volts because

instantaneously there is no change in
charge.
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$0 as one end drops from 5 voltsto 0
s the other end must drop from 0

ts to —5 volts.

The capacitor will then start to

scharge through the resistor.

When the capacitor is discharged (no

oltage across it) the input end is taken

uickly to +5 volts again.

The other end responds by trying to

5¢ to + 5 volts to preserve the charge or

ik of it. However the diode D1 then
s to conduct and rapidly charges

¢ capacitor again.

This diode is said to clamp the

pacitor to earth.

In Figure 11 diode D1 acts in the same

ay with diode D2 preventing any of

e negative voltage getting back to the

apacitor.

Therefore the capacitor pumps

harge into the circuit which is stored in

1, producing our negative supply.
An alternative explanation is that if
ou waggle one end of a capacitor and

Jamp the other to earth you will get the

werse of the waggling at the clamped

nd.

To be honest that’s the way I think of
as it is so much easier.

So with the circuit explained we can
et on with the construction.

You can make it on Veroboard and

gonnect it up to the user port using Body
Juild packs 1 and 2. That’s the way |

ponstructed the prototype.

Address increases in units of B

Address
increases
in units

of 1

Every & bytes
the address jumps
& 138 units

- 4 3 2 1 0

Pizels 1 bits in 1 byte

Figure V: Mode 4 address/pixel positions

circuit board.

You will still need a cable (Pack 2 or
similar) to connect it up to the user port.

Just identify the component numbers
on the screen printed circuit board with
the component list or diagram and
solder away.

The capacitors are marked with a +
and the diodes are marked with a band
to help you insert them the correct way
round.

Having constructed it, the program in
Listing I should test it out. Line 70
ensures all the data lines on the user port
are inputs. Line 80 sets the CB2 line to
give a SC pulse when written to without
affecting any control lines for the prmter
(side A of the VIA). :

Line 90 starts the conversion, whlch
is completed by the time line 100 is
executed.

The result is plotted on the screen and
the program then loops to get another
sample. Forgive the GOTO but I have
not been feeling well lately.

Run the program and apply a voltage
to the input. As this voltage changes the
number should respond.

Now to put it to some serious use. We
could arrange the converter to generate
an interrupt every time a conversion is
completed just like the built in
converter,

But, as the conversion time is very
short, the computer would spend most
of its time getting samples and you
would think you had a ZX80 instead of

Alternatively Body Build pack 10
tontains all the parts and a printed
10 MODE 7
20 PRINT TAB(0,5);"THE BEEB BODY
BUILDING COURSE No. 13"
30 PRINT “By Mike tuuk'
40 PRINT
‘50 PRINT *FAST A/D CONVERTER TEST"
40 PRINT TAB(0,12);"CURRENT VALUE"
10 74FE&2=0
B0 74FEGC=(74FESC AND &F) OR kBO
50 24FELO=0 :
100 At=24FELO
110 PRINT TAB(0,100;A%;" *
120 5070 90
Listing 1
5
<
Lw B
Input I I

Dl

re IV: The voltage transitions on a capicitor

a BBC! So we are only going to use it
when it i1s necessary.

The program in the listing starting on
Page 127 is for a digital storage
oscilloscope using the fast A/D conver-
ter.

It can show signals quite clearly up to
2 KHz in real time and display even
faster changes in the expanded mode.

The program works by first gathering
256 samples as fast as it can and storing
them in memory. While it is doing this
the interrupts are disabled so that the
time between each sample is constant.

It then displays these samples as a dot
plot, at the same time rubbing out the
dot from the previous scan.

At first 1 tried using the operating
system OSBYTE calls. This resulted in
the program taking too long to run. The
display was not updated fast enough.

So I had to write the program so that
it altered the display by writing directly
to memory.

To do this we need to know how the
pixels on the screen relate to the
memory locations. This changes de-
pending what mode you are using.

I have written the program to use
Mode 4 and it cannot easily be changed.

Figure V shows the relationship
between address locations and screen
position.

Each bit in a byte corresponds to one
pixel. So if we set bit 7 in memory
location &5800, the top left hand pixel
will come on.

As we move down the column the
address location increases by one until it
reaches &5807 and then the address
jumps by &138. So the one under that is
at address &5940.

In the X direction the address
increases in steps of 8 from the first
column.

It is obviously time consuming to
make the calculation from an X-Y

-

March 1984 MICRO USER

125




| MIGROWORLD

SCOTLAND’'S ONLY EXCLUSIVE BBC MICRO DEALER
EDINBURGH Mmruwnrld

12 Leven Street

Tollcross

Edinburgh
031-2281111

Telex 72355 CLACON G

Model B with latest 1.2

Operating System ........... £399.00
Model B with Disc Interface . £469.00
Model B with Econet ............. £446.00

ALL EX-STOCK

SHINWA-CTICPS80

FULL FEATURED
80 COLUMN MATRIX PRINTER

(FRICTION AND
TRACTOR FEED)

ONLY £249
INC. VAT,

e
CARR. £6

FULLONE YEAR WARRANTY

4 COLOUR GRAPHIC
PRINTER/PLOTTER

MCP40
ONLY £119.95

MAILORDERS TO:

MICROWORLD

(Authorised BBC Dealer and Service Centre)
12 LEVEN STREET, EDINBURGH,
(Nr. Kings Thntre Tollcross)
TEL: 031-228 1111 (M-S 9-5.30)

Carriage £6 per item, all prices include VAT, please check
price before ordering. Cheques must be made payable to
Andrew Whyte and Son Ltd.

EDUCATIONAL & BULK
DISCOUNTS AVAILABLE, ALSO
COME AND SEE ECONET IN
OUR SHOWROOM

DISTRIBUTORS FOR SHINWA CP80 AND MCP40

L = =

GLASGOW Microworl
11 Bath St

Glasgow G

041-332111

ABERDEEN Microworld
77/83 Holborn Street

Aberdeen

OPEN SOON!

DISC DRIVES

ALLTEAC SLIMLINE UNITS
Single Drives

40 track 100K Cumana CS100 .... £225.00
S ack 200K ..ol £245.00
40/80 track 200K ...................... £207.00
40/80 track 400K ...........ovveenn. £345.00
80 track 200K Cumana CS200 .... £2 59.00
Dual Drives

B ErmCK SO i £375.00
40/80 track 400K .........ooovvvien. £430.00

40/80track 800K ..................... £600.00

Prices include leads, formatter,
manual and P.S.U.

MICROWORLD DISC DRIVES
MW 400K 40/80 track switched .. £345.00
MW BOOK 40/80 track switched .. £515.00

Above include P.S.U. format disc manual
and fit under BBC (Torch style)

PRINTERS
SHIVE CPBO ...oiiiinnmin i £249.00
Seikosha GP100A ..................... £215.00
Seikosha GP250X ..................... £271.00
Seikosha GP700 4- colour ........... £425.00
BRI e e £415.00
REROP TR St vt s srskesitios £279.00
Epson RXBOF/T .. .. £315.00
Juki6100 . . cesnssinrenen B DANE
Silver Reed Dansvwhee! ........ onfy £315.00
MCP40 colour printer/plotter ....... £119.95
Interface Cable for above .............. £15.00
MONITORS
Sanyo 14" colour ...........ccuuuen..... £226.00
Sanyo 14" colour med. res. .......... £313.00
Sanyo 14" colour highrres. ........... £479.00
Microvitec 14" colour ................. £239.00
Novex 12" 8mber .......c..oviiiiivnie £105.00
EBOH TZEQroBn ....c..covirimaniininnis £85.00
SEANYO 127 gredn ........cocceisevannssane £82.50
Sl P T T AR £110.00
BMLG Tumtable ................ooiin £15.00

SOFTWARE: Full range of ACORNSOFT, IJK,
MICRO-POWER, SUPERIOR SOFTWARE,
ALLIGATA, GEMINI, plus good range of

EDUCATIONAL software. Please call or SAE

for list.
(Add 50p post per order.)
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From Page 125

co-ordinate location to an address for
each point plotted. So we do most of the
calculations beforehand and store them
in a look-up table.

This look-up table of the address of
the first byte in each column is
performed in lines 220 to 280.

The most significant byte is stored in
a table starting at address &5700, and
the least significant byte in a table at
&5600. It is more convenient to split the
values up in this way.

As we are plotting every possible X
value we have to keep track of the
number to add to the first column
address.

A mask with a single bit in it is stored
at &86 to tell us which bit in the pixel to
change.

Whenever we plot a bit we store the
address in a table (&5400) so that the
next time round we can use the address
directly to erase the point.

The first time the routine is entered
there is no point to erase and so this
table is filled with dummy points in the
procedure WIPE. The addresses used
are in ROM and so nothing will be
affected.

This results in a very fast and
responsive display. Try to alter the
speed of the clock oscillator so that the
data is gathered as fast as possible.

In order to view a stable trace it is
necessary to start taking the samples
from the same point on the waveform

Oscilloscope listing

10 MODE 4

20 HIMEM =452FF

30 DIN CODEY &90

40 PRINT TAB(0,5):"THE BEER BODY
BUILDING COURSE"

30 PRINT “"Number 13 March 1984"

&0 PRINT
tPRINT

70 PRINT "By Mike Cook"

B0 PRINT

90 PRINT

100 PRINT "FAST A/D CONVERTER 0SCILLO
SCOPE"

110 PRINT

120 PRINT "PRESS ANY KEY TO START"

130 A$=GETS$

140 PRINT

150 PRINT “INITIALISING"

160 74FE62=0

170 74FE&C=(7LFESC AND &F) OR LBO

BUILDING
COURSE

each scan.

This is made possible by supplying a
trigger or threshold point.

The waveform must cross this point
on a rising edge to trigger the data scan.
If the waveform never reaches this point
then there will be no display and the
only way out is to press Break.

When the trigger point is set to zero
there is no waiting, the scan proceeds
immediately.

By pressing the space bar the trace
can be frozen. You can then alter the
trigger point or expand the scale of what
you have. The dots may be isolated or
joined up.

The scale factor may be any integer
from 1 (no scaling) to 100 (quite a lot).
The display always starts from the
trigger point. You can make this a
variable as well if you like. It is found in
line 1290.

180 74B4=kB0
1 7k80=00
1 7481=00
190 24FESE=L90
200 M=43400
210 FOR AZ=0 TO 31
220 FOR B%=0 TO 7
230 Th=AY#k140+BY+L5800
240 7MX=TL MOD 256
250 MX7&100=TY DIV 254
250 Mi=ML+1
270 NEXT
280 NEXT
290 FOR I%=0 TO 3 STEP 3
300 Pi=CODER

This listing is included in this
month's casselte tape offer. See
order form on Page 169.

Well that just about raps it up for this
month. Like all projects it is just a
starting point for you.

You can calibrate the data capture
rate so that you can guide a cursor
through a frozen display and have a
read-out of the time and amplitude at
that point.

You could even include more
complex triggering such as negative
slope and delayed triggering. It is up to
you. The hardware is there. It’s just a
matter of software.

The applications of this board are not
Just limited to displaying waveforms. I
already have at least two projects in
mind that will use this board so you
should get your money’s worth from it.

Well I'm not superstitious, but it's
nice to get number 13 out of the way.
See you next month. L%

Body Build Pack No. 10 consists of’:

IC1 ZN427 A/D converter; 1C2
T4LS13 NAND Gate; R1 390R;
R2 1k R3 47k; R4 180R; R5 7k5
19%; R6 15k 1%; R7 15k 1%; VR1
I100R preset; Cl1 4n7; C2 IuwF
electro; C4 luF tant; C5 0.1uF
disc ceramic; D1 D2 IN4148
diodes; 18 pin IC socket; 14 pin IC
socket; 20 way IDC Header; Fast
A/D printed circuit board; 3 way
terminal strip.

® You can order this pack and
previous ones with the order form
on Page 132.

30 [

320 OPT I

330 .START SEI

340 LDA &B1 \BET TRIGGER VAL UE

350 CHP %0

360 BE@ NTRIG \TD NO TRIGGER POINT

370 \NAIT FOR A POSITIVE TRANSITION
OF THE TRIGGER POINT

380 .TLOW JSR SGET \LOOP TILL BELOW
TRIGGER

390 CHP 81

400 BCS TLOW

410 .THI JSR SGET \LOOP TILL ABOVE
TRIGGER

§20 CHP &B1

430 BCC THI

440 .NTRIG LDX #0

Turn to Page 130
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.........................

Silver Reed EX500

.................................

Silver Reed EX500
e s e e e ot

Silver Reed EX550

R e R ey e U0 A 534.75
Silver Reed EX550

SR R e e S 569.25
BRI i i e e e 320.85
TR L e S e B 503.70
RO EERD (FIT) .. ..o oiiviviiiiissevssns 366.85
Epson MXI00(B2Col) .............c0000.s 5486.25

OB TR . . vuiinsairasinesin e cres 654.35

I ' ; R
“_
Whether its your first computer or whether you're already a

enthusiast, LVL. COMPUTERTOWN offers you the quality of
service you expect from experts. If you invest money, you go
a bank or a broker - a specialist who can guide and advise you
on the best return for your capital. At LVL. COMPUTERTOWN
we're specialists too. We're there to help guide you through
the micro maze, keep you up to date on innovations, help you
get the best value for money, whether your computer is for
you, your children or your business. Your computer can chang:
your life - make sure you change it for the better:
Come and talk to the experts and move into micros with LVL
COMPUTERTOWN

F

The lightpen is compact, reliable
and comes in a rugged metal case
providing physical and electronic
protection. Its sensitivity can be
adjusted to match any make of TV
screen, giving the highest levels of
accuracy. -

The lightpen package consists of
the lightpen, an interface unit,
introductory software on cassette
and a user guide.

MODEL B with ECONET £446
MODEL B with DOS . ... £469
Model B with DOS & ECONET

e o P /s o PR PR B 7S B e ol b e b P ™~ B

C

;

!

J

C

SABA 14" COLOUR MONITOR/ :
BA COLOUR TV. :

'

L] H 1

MICROVITEC ' “&Ziz 2™ f

BN 79 SANYO ¢©
14" Colour Monitor 12" Green Screen .
£247.25 £102.35 '




syan  CASSETTE A
ou go to RECORDERS REFLECT‘IQN
ise you e . SN
OWN OF

ek SUPERIORITY
fu_r The Bell & Howell/LVL
change Compw;err Compatible Data
LVL O Automatic Level Control

O Automatic Tape Stop
O Tape Counter
O Remote Motor Control

— * IT'S A PORTABLE
iiirzree ~ COMPUTER TERMINAL!
: a* IT'S A LETTER QUALITY
4 COMPUTER PRINTER
EWRT N3 * IT'S A FULL FEATURE
ELECTRONIC
TYPEWRITER
AJ?VENTU'R.ES
....... £9.95
Castle of Riddles £9.95
DESIGNED FOR THE BB Countdownto Doom ... ... £9.95
MCMOMPUTER Sphinx Adventure ........ £9.85
LANGUAGES GENERAL
P .................. 51088 DeskDimry .............. £9.95
FORTH .. £16.85 Creative Gmpl'l.lﬂ ........ £9.95
5 Graphs & Charts ......... £0.95
Nionatars £9.95 ToalBeE ..l £21.00
BT L £9.95 :;N:qrd Keeper £13.80
et R 5 £9.95 Magic Garden ......... £9.95
Arcade Action .......... £11.80
Rocket Raid ............. £9.95 EDUCATIONAL
Meteors . . £9.95 Map References ...... £7.50
Arcadians . .. £9.95 Lasermaths .......... £1.80
Sliding-Block Puzzle ...... £9.95 Classmaster ........ £20.00
Cube Master ............ £9.95 Algebraic Manipulation . ... £9.95
Starship Command . ....... £8.95 Word Sequencing ....... £11.90
Snooker ......... £9.95 Missing Signs ........... £11.90
Super Invaders ........... £8.85 Number Balance ........ £11.80
2T R LS £0.98 WordHunt ............. £11.80
R £9.95 Density Circuit ... ....... £11.90
Doctor Who £10.00 Chemical Analysis ....... £13.80
White Knight T .. ... .. £10.00 Chemical Structures ...... £13.80
Missile Base ........... ERRE I ..o e £11.80
Draughts & Reversi ..... £9.95 Vu-Type .. . £16.10
BBC
The Computer Book ... £6.75
The Book of Listings ... £3.75
S0hr. Basle .......... £5.95
Beyond Basic ........ £7.25
GENERAL The Friendly CpmputEI . £4.50
Programing for the BBC . £8.95 Sound & Graphics .. ... £7.95

Advanced User Guide . £12.95

ACORN

Creative Graphics .... £7.50
Graphs and Charts . ... £7.50
ForthBook .......... £7.50
LispBook ........ .« « £1.80
WewGuu:la — 0 1
InmtoView ........... £2.50
ECPLUmLhnua.l ... £15.00

The items featured represent a very small selection

o from our vast product range.
1 Fu:ther information of both product and services
| available can be obtained by telephoning or visiting

your nearest LVL Computertown Dealer.

C-TECH SOFTWARE
184, Market 5i
HYDE
Cheshire
061 366 8223

* COMPUTER CITY
T8, Victoria Rd
WIDNES
Cheshire

05] 420 3333
* OAKLEAF COMPUTERS

100, Boughton
CHESTER
(244 310089

+* THE COMPUTER SHOP

56/58 Lowther 5t.

s+ THORNGUARD

051 342 7518

+ BASIC BUS 5YS
Trent Boulevard
WEST BRIDGFORD
Nottingham
0602 818713

§ P ELECTRONICS
48, Linky Rd.
HUCKNALL

Naitts.

CARVELL

9. Bank 5
RUGBY
Warwickshire
OTBA BE2TS

RMCHARD MORRIS
523, Bearswood Rd
Smethwick
WARLEY
021 428 1161

[BC MICRO SERVICES
200 Earladon Ava,
Mth. Earlsdon
COVENTRY

0203 73813

a—— s | WILTSHIRE
Cumbria LEASALINK VIEWDATA Lid
0228 27710 230. Derby Rd. WILTSHIRE MICRO
STAPLEFORD CENTRE
v Notts. Unit 6,
L 0B02 398484 Central Trading Estate,
1. Northmall Signal Way,
GRAYS, ESSEX Old Town,
0375 79834 ABSOLUTE SOUND SWINDON
BROADWAY MUSIC AND VIDEO (Ondord) Ld 0793 612299
AND VISION 18, Old High St, Headington
Woodford Green OXFORD
T HI-VU ELECTRONICS
38, Church 5. Walverton
K & K COMPUTERS MILTON
32, Alfred Street. i KEYNES
ord
WESTON 0908 312808
« LOMAX SUPERMARE
8. Exchange 51.. Avon
5t Annes Square 0834 419324 C]E MICROS
MANCHESTER COLSTON COMPUTER 78, Brightan Rd
061 832 6167 CENTRE LTD. WORTHING
The Colston Centre West Sussex
SPURTREE COMPUTING 11, Colston Ave 2803 413800
LTD BRISTOL
Council Buildings. 0272 276619 —
Teme Street
FERRORY wrLss el
Worcestershire Lsle of w.ggct
0584 811353/811304 098 367 2878

YOUR
LOCAL

KE'IW'EQ‘HE
26, 5t Owoen 5t
HEREFORD
0432 273480

KENT MICRO

57. Urion 51
MAIDSTONE
Kent

D622 52784
GRAVENSEND
COMPUTERS

38, The Terrace,
GRAVESEND
0474 SDETT

M A ELECTRICAL
7. Hugh St
IRLINGBORO
N'Hants
0833 iiﬂ Ii.]-
YLORD &
&1 Blabv Rd
WIGSTON

Lewester
(533 TES033

* OAKLEAF COMPUTERS
121, Dudley Rd

GRANTHAM
(476 70281

CANNONBURY RADIO
185 Upper 51
ISLINGTON N1
Lomdon

0] 226 9392

PAUL ELECTRICAL
250/ & Grand Drive,
Raynes Park,
LONDON SW20
01 842 6548
WOODS RADIO
257. Lavender Hill
Battersea,
LONDON

01 228 1768

)

M:EDUCQ"IT BROS
53 Mardol

SHREWSBURY
Shropshire

0743 3060

STEMERY & CO
10 Market Place
BUNGAY.
Sullalk

D386 2141

EVERYMAN COMPUTER
SERVICES
BALLYMONEY
Co-Antrum

N lreland

026 56 52658

NEWBLURN

ELECTRONICS
BALLYCARRY
Co.-Antrum

09603 TRAZ0

[ W BACGMWALL
18, Salter 51

STAFFORD
0785 3420
KIRELANDE
City Rd . Fenton.

STOKE ON TRENT
0782 415787

Surrey
0282 - BTT 222
* Spectrum Mambera

DEALER
lqﬂgpull

388 Water 5
ACCRINGTON
Lanes
D254 3652

+ Home & Business
Computers Lid
54. Yorkshure Street.
OLDHAM

D1 633 1608
Home & Busineas

Computers (RCH) Lid
73 Yorkahire Strest,
ROCHDALE

0706 J44E54

BUCON
18, Manse! St
SWANSEA
0792 467380

S5LR

91. Whitchureh Rd.
Cyncoed
CARDIFF
Wales

0222 621813

THE COMPUTER SHOP

41, The Hayes,
CARDIFF,
Wales.

0222 26866

COMMECOT
30 Gordon 5.

GLASGOW
04] 226 4878

NEWTOMNE
Main 5t,
SEAHOUSES
0665 T20307




DAMBUSTE

THE
DEVASTATING
NEW GAME

BBC ...

Alligata presents a superb range
of software products that are
designed specially for you. Games
that cleverly combine full machine
code and high resolution, full
colour 3 raphics to create hours of
fun and excitement. And utilities
that have been developed to open
new doors and help get the best
from your BEC (Model B) micro. If
it's to be outstanding quality and
amazing value for rnnne?: then
Alligata has to be your choice.

Send a stamped addressed
envelope far our full colour
catalogue which gives details
of the complete range.

WRITE OR PHONE
YOUR ORDER TODAY!

also available from all
good software stockists.

and battle armed eagles, bef
Blast to destruction © hP avi U
and strangly I'.'I'I"Tl:'r"lﬂEd Eagle Empire.

Harried by night-fighters, bombarded by heavy anti-
aircraft fire pilot your bomber through the treacherous
valley and deliver the revolutionary bouncing bomb
on its path of destruction.

A superb action pac i.E-l:I arcade special. &
e d-llq- F:s" implementation of the splendid

|:.\::|Is-..-r||r SED lrpluﬂaﬂh'tu. nately known
a5 “Briam.

COM

ION
WIN A TRIP
TO GERMANY

The highest scoring player on
Dambusters will win a free holida
Germany accompanied by a fneng
Full details and entry form are
available with every Dambusters
program. 5o hurry, get your copy
today and start practising.

ALSO AVAILABLE

B19 NEANDERTHAL MAN £7.95
Relive the dangers of primitive man
=whilst foraging for food for your
family you've only a spear to protect
your tamily from the prehistoric
MONSters.

BO7 LUNARRESCUE £7.95

Land your moon buggy and rescue a
precious cargo, destroying all
opposition on the way; finding your
way back to the mother ship start
again against greater odds.

B12 PRIMARY ART £7.95

Create a picture to be proud of -
place pre-programed shapes in any
position, any size or any colour.
Features free-hand drawing and
animation effects,

B03 DMON £7.95

Disk £11.95 ROM £19.95%

A superb machine code monitor and
disassembler available on BRC,
Features: Full disassembler with
ASCH durmp, full bex dump with
ASCI, reads any ROM, edits any byte
of H.AM and many more.

BRIDGE

]‘ h-lﬂﬂ

J“IH!:

I.Juallfy in under 60 seconds fnJr the race of a Thie ideal opportunity to improve your
lifetime — fantastic s 5, death-defying technigue in a sophisticated program where
manoeuvres and a narrowing circuit — an the computer bids and plays the other three
exacting challenge for a future waorld hands.

CRAMEEon

Despatch is normally made on receipt of order and
should reach you within 7 days

i il Sl G L T a
--m__-#______-_--___-___

‘ Alli I
gata Software Ltd. 178 West Street, i
IRINENENEN sheffield 51 4€T. Tel: (0742) 755005

= gﬁ: gg i bt L INDICATE PROGRAMS REQUIRED |
amm e | 818081608110 B150 82001 B1901 BO70] B1201 8030,
i BE BN ENREE SEAEE BN SEnEm | R 2
) a'ga;. EE EEEEE BE B = | I enclose cheque/PO* for £ Charge my Access/\Visa £ 3
-j. gg gg == == =E.gg =m Hg;l#mﬂﬁ | Card No. Signature
M | . HE BN BN |
N 5N 5N SENEE BN SN SN ES 5N T _i
IR e wWEANE MENNE WRE R | Address i
|
I

S ——————— e —_

payable to Superior Systems Ltd., 178 West Street, Sheffield 51 46T |
| *allow 75p for post and packaging. h
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From Page 127

430 \READ IN 256 SAMPLES

460 .SAMP JSR SBET

470 S5Th &5300,X

480 INX

450 BNE SANP

300 CLI

710 \DISPLAY SAMPLES

920 .SLINE LDX #0

330 STX 487

540 .LOOP LDX &80

330 \BET ADDRESS OF POINT TO ERASE

360 LDA 45400,X \GET LSB OF ERASE
POINT

370 5TA 482

380 LDA &5500,% \BET MSB OF ERASE
POINT

590 STA &83

600 LDA 5300,X \GET VAL UE TO PLOT

610 EOR BLFF \INVERT TO COMPENSATE

620 TAY

630 LDA &5400,Y \LOOK UP LSB OF
FIRST COLUN

640 CLC

630 ADC &B7 \ADD X VAL LE

660 STA 484 \STORE NSB OF PLOT ADDRESS

670 STA %3400, \STORE ERASE ADDRESS

680 LDA &5700,Y \LOOK UP MSB OF
FIRST COLUM

690 ADC #0 \ADD X VAL LE

700 STA &85 \STORE MSB OF PLOT ADDRESS

710 STA &3500,X \STORE ERASE ADDRESS

720 LDX %0

730 \REM OVE OLD POINT

740 LDA (%B2,X) \GET OLD DISPLAY
BYTE

730 EOR &B6 \INVERT APPROPRIATE
BIT

760 STA (k82,X) \WRITE TO SCREEN

770 \PLOT NEW POINT ON THE SCREEN

780 LDA (kB4,X) \GET DISPLAY BYTE

790 OR A &8& \SET APPROPRIATE BIT

B0O STA (4B4,X) \WRITE TO SCREEN

810 \MOVE POINTERS TO NEXT X POSITION

820 INC %80 \X POINTER

830 ROR 486 \PIXEL MASK

840 BCC LOOP

850 LDA #480 \RESTORE MASK BIT

8B40 5TA 486

870 LDA #7 \ADD 8 TO X VAL UE

G
COURSE

880 ADC 87 \IT IS B AS CARRY IS
SET
890 STA k87
700 BNE LDOP \LOOP IF NOT FINISHED
ALL POINTS
910 LDA #129
920 LDX #4590
930 LDY #%FF \TEST FOR SPACE BAR
940 JSR KFFF4
§30 TXA
950 CMP BLFF
970 BNE START
980 RTS \FINISH WHEN SPACE PRESSED
990 .SGET LDA #&10 \SUBROUTINE
TO GET A SAMPLE
1000 STA &FE&O0 \START CONVERSION
1010 ,HOLD BIT &FEAD :
1020 BEQ HOLD \LOOP TILL +VE TRENSITID
N OF CBt
1030 LDA &FE&D
1040 RTS
1050 )
1060 NEXT
1070 CLS
1080 VDU 24,03031023;1023;
1090 VDU 28,32,31,39,0
1100 CLG
1110 PROC_SETUP
1120 PRINT “Expand"
1130 PRINT *Trigger"
1140 PRINT "Run®
1130 PRINT "7";
1160 A$=6ETS
1170 IF A$="R"
THEN PROC_WIPE
:PROC_SETUP
:PRINT "RUNNING"

I'his listing was produced using a special
formatter which breaks one program line
over several lines of listing. When
entering a line don’t press Return until
You come to the next line number. Full
details of the formatter are in the July

LI‘}ES issue of The Micro User.

:CALL CODEX
tPRINT
tPRINT *NOMW:-"
$60TO 1120
1180 IF As="T"
THEN PRINT
: INPUT *VALUE®,TY
1 TB1=TY
16070 1120
1190 IF A$<)> "g*
THEN 1140
1200 PRINT
1210 PRINT “SCALE"
1220 INPUT SX
1230 IF 5%<1 OR SX» 100
THEN PRINT "TOO MUCH®
$60T0 1210
1240 PRINT *JDINED ?*
1230 A$=BET$
1260 IF Ag="y*
THEN J%=5
ELSE J71=49
1270 PY=L5300
1280 CLG
1290 X%=-5i#d
1300 MOVE 0,7P%#4
1310 REPEAT
1320 X%=X1+57 %4
1330 PLOT J%,1%,7P134
1340 PI=P1+]
1330 UNTIL X¥>1019
1360 6OTD 1120
1370 DEF PROC_WIPE
1380 CLG6
1390 FOR A%=L5400 TO LSSFF
1400 ?A%=4C0
1410 NEXT
1420 ENDPROC
1430 DEF PROC SETUP
1440 CLS
1450 PRINT
1460 PRINT * SCOPE "
1470 PRINT
1480 PRINT “TRIG ";7%81
1490 PRINT
1500 PRINT "SPACE TOD";
1510 PRINT " FREEZE"
1520 PRINT * TRACE"
1530 PRINT
1540 ENDPROC

J
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USING a lightpen really DOES
make light work of entering data
into your BBC Micro.

Painting on the screen or selecting
options comes naturally with The Micro
User lightpen. i

Children in particular find it easy to
| communicate with a micro this way.

With our ready-assembled lightpen
: - comes full details of how to use it in your
| own programs PLUS three pieces of
| software to get you started:
® Pentest — to set things up for your own
micro.
® Pendraw — an enthralling painting
program.
® Penbell - ap entertaining musical
diversion, \

All in all, The Micro User lightpen is a
really versatile add-on for your BBC Micro,
with lots of possibilities,

If you're looking for new ideas, try Mike
Cook's article on page 141 of this issue. He
shows you how to achieve what many
people thought impossible — single pixel

Order on the coupon below resolution |

o

A - A e—are

What the Beeb Body '
| Building packs contain

, Upgrade your BBC Micro with ® Packs 4 and 5: Conrrol mains behaviour of a pendulum and study @ Pack l{l:_A hfg_.i: speed A/D for
I these Beeb Body Building Packs. equipment in complete electrical capacitor discharge. the BBC Mmr_a u'f.'.& many
i ® Packs 1 and 2: Really use your z_sufaﬂan Jrom your micro. Pack 4 ® Pack 8: A versatile sound to appf:r:mmns,‘ For instance, you can
i i ! Is rated at 4 amps, pack 5 ar 10 furn your microcomputer into an
I User Port! These two packs let 5 pattern converter. Its many uses oseilloscope!

! you safely and simply join vour . include running a light show with :
|I micro to the outside world. The ® Pack 6: All the electronic _v:ur i Mfcsz. 4 Wil airg muke Also available are a
I best way to learn about components you'll need to construct "€ r_mc;o a resident fixture in many JSully-assembled light pen,

il Interfacing. the Micro User light pen, with its pigpant e sound-to-pattern converter and

I ® Pack 3: Give your BBC Micro special screen-sensing circuit. ® Pack 9: Make sure you real time clock. For a small extra

real data-processing muscle by remember all those vital charge constructors who run into

Il building yourself a dual cassette ® Pack 7: Two Jascinating appointments and anniversaries difficulty assembling pack 8 can

| system — the way Acorn said you experiments for schools and the with the help of this real time send it in for testing, It will be

‘ cotldn’t, amateur sclentist: investigate the clock. returned fully operational,

?l B Please send me: Described in issue No.  Amount
:| [ ] Pack 1 @ £9.95 July 1983 page 83 T i e ,
| [ | Pack 2 @ £9.95 July 1983 page 83 & g PRI overeiinsisininiini e 1
| ] Pack 3 @ £9.95 August 1983 page 85 B2 TR e A
! ¢ Pack 4 @ £9.95 Sept 1983 page 91 et
Pack 5 @ £12.95 Sept 1983 page 91 = R SR | Address L. e S ]
| ] Pack 6 @ £13.65 October 1983 page 69 =S e
| [ ] Pack 7 @ £15.50 November 1983 page 71 i A Ty ki
i Pack 8 @ £16.55 December 1983 page 95 IR TS S R e e q '
B Pack 9 @ £28.50 February 1984 page 123 S ERS
% Pack 10 @ £24.95 March 1984 page 132 e, i |
E Assembled light pen @ £18.35 October I3 page 69 O £..... | ‘"o snil |
¥ Beeb Bodv Assembled sound to pattern converter @ £22.30 TR L I l
ce y Assembled real time clock £31.00 5 (ol 1A POST TO: BBC Packs, Micro User, Europa [}
W Building Testing sound to pattern converter @ £9.70 2 e e ;'t*:“:h ﬁgkg'g::f;?? Road, Hazel Grove, 1
K acks "p . Plus post and packing £l1.00* g s :
. p Pi;’::'r"’ﬁ :;::r'ﬂm:;;"w Cheque 1o be made payable to Database Publications T §19 Please allow up 1o 28 days for defivery .
one pack is ordered Al prices inclwde VAT oAl I..........
l-----------.-----.-----------------.-.--- B T | BE
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Printer Monitor ROM Watford

THE Watford Printer Monitor ROM is

a very interesting new product which

positively reeks of Cambridge know-

ledge engineering.

The BBC MOS - Magnificent
Operating System — makes provision
for a printer driver routine to be
attached to the MOS to which all
characters intended for a printer will be
sent.

This is to allow printers which either
do not conform to the Centronics or
RS432 interface standards to be
attached to the BBC Micro. Or, as in
this instance, to give the printer more
intelligence than it was born with.

The monitor performs three func-
tions:

1. It can be set up to print with a left
margin and top and bottom margins
and to provide form feed and other
paper feeding commands on printers
which do not have these functions
built in.

2. It will replace multiple, forgettable
control codes for the printer’s
functions by single codes.

3. It will print user defined characters —
provided the printer has a graphics
mode which can be switched on and
off in the middle of a line.

The ROM is supplied with a 50 page
manual and a function key strip for your
printer. The function keys are used to
provide manual access to a range of
printer functions — form feed, line feed,
setting margins, selecting a character set
and so on.

The manual is written at a high level

Give your
printer more
hrains than
it was
horn with

and clearly the author is an expert on the
BBC MOS.

However, fascinating though the
technical notes are, the non-expert user,
and even some who have been publicly
exhibited as experts, find it hard going.

It needs quite a lot of digging to get
things to work. Using the codes to turn
on and off the various printer fonts is
quite easy but when it gets on to setting
margins it is difficult to find out how it
should be done.

Seiting up the monitor is however,
quite easy. It needs the following
commands:
® *PRAMI or <1><D><D
BREAK > to allocate workspace. When
using a word processor it is best to
choose the private workspace option as
it is usually not clear what part of
memory which may be free under Basic
will also be free under the word
Processor.

@ *PRINTER <printer code > to select
the required set of printer functions.
® *PAPERG66 or *PAPER72 or
*PAPERCON to choose a form length
and top and bottom margins. The latter
is for use with word processors and
stops the Printer ROM interfering with
the word processor’s page layout.

® *MARGIN hh to select a left margin
— 0 to be selected when using a word
Processor.

Using *HELP STATUS will now
show that everything is in order. It will
say:

1 private page

PMON parallel printer selected.

*1 private page” means that the
machine operating system has given it a
page of memory which, if the other
ROMs are well behaved, will be kept for
the printer ROM’s use.

“PMON parallel printer selected”
means that the printer is being assumed

HARDWARE REVIEW

to be connected to the Centronics
interface. If this is not so then issuing the
command *FX5.6 will select the serial
(RS423 or RS232C) output routines.

The printer monitor is now in control
of the printer and every character sent
to the printer — selected as usual by
VDU 2 or CTRL-B — will pass through
the monitor and be checked for job
codes.

These are character codes which are
not printed as characters but interpreted
by the printer monitor as a command.

The job codes are detailed in the
appendix corresponding to the printer
type selected.

For instance, to use an Epson FX-80
appendix 6, for printer type EPb, gives
an introductory discussion of what the
printer monitor does and what is left to
the printer’s own functions, followed by
a list of the character codes sent to the
printer which are intercepted and
interpreted by the monitor.

Without the printer monitor to start
printing in italics you would have to
send 7?? and, what is worse, find it in
the manual.

With the printer monitor you simply
send code 184 and return to the normal
font with the code 168.

The ROM recognises nine printers —
Seikosha GP100, Tandy LPVII,
DMP100 and DMP200, NEC PC8023
and Epson FX, RX and MX printers.

It will also work with the Seikosha
GP80 and Tandy DMP 120 but these do
not support some of the functions of
their more expensive or newer brethren,
so the full range provided with the ROM
cannot be used.

As has been mentioned before, it can
be used with word processors.
Unfortunately, although it can be used
with Wordwise (using the Output
Control code command) it cannot be
used with View (with the Highlight
commands).

It also seems unlikely that it can be
used with Merlin Scribe as only printer
codes in the range 0 to 31 can be
embedded in Merlin Scribe text.

It is an excellent program though the
manual could do with more examples
and explanation for the novice user.
Even so, to avoid looking up the codes
in your printer manual and to be able to
print user defined characters this ROM

is worth buying. C.W. Marti
W. Martin

@ Since this review was written
Watford have announced that a more
user friendly version of the manual is
shortly to appear. The original manual
was only a temporary version.

March 1984 MICRO USER 133




HARDWARE REVIEW

I HAVE been looking for a handy way
of copying graphics from the screen for
some time.

As a teacher, the possibilities of
children making a hard copy of their
work has always appealed to me.

True, I could always load a screen
dump program into the computer
beforehand. But that did not give me the
flexibility I was looking for.

What I wanted was a simple, and fast,
way of telling the computer to send the
information on the screen to the printer.

Just as I was pondering further on the

ROM STANDS YOUR
TEXT ON ITS END

Sereen Dump ROM

D.A. Computers

problem, I found an advertisement in
this magazine that seemed to fit the bill.
It also said that it would magnify the
dumped hard copy, too. Needless to
say, a cheque went in the post the next
day.

After two weeks, a small envelope
came winging its way into my class-
room.

On opening it I was rather surprised
to find another, much smaller, envelope.
On opening that, I found a well-wrapped
and protected ROM chip.

On the front of the small envelope
was a typed label telling me how to get
further instructions, once I had fitted the
ROM.

After the usual 10 minutes to fit, the
ROM was ready to be utilised.

*H.G. was the command I was told to
use, utilising the *HELP facility. This
means that you would need a series 1.0,
or later, operating system.

The instructions were, in turn, made
into a hard copy by entering Ctrl B
before using the *H.G. facility.

The resulting instructions, delivered
in a novel and effective way, were on the
whole quite clear.

The information section tells of the
effects you can accomplish using the
ROM.

It will enable you to print upright or
sideways — the latter I have found useful
for larger images — in single, double,
triple, or quadruple size.

It will also select a portion of the
screen, if desired.

BBC modes 0, 1, 2, 3, 4 or 5 can be
used. Any printer mode can be used for
Epson, Seikosha, CTI, NEC and others.

The syntax section, was not, at first,
as clear as it could have been for
someone, like myself, who is used to
Wordwise.

I was confronted with the following
syntax:

*GDUMP pe sc st mg bg x1 yb xr yt

I admit I was told to follow the
command *GDUMP with up to nine
numeric arguments. But I nevertheless
continued my *W. habit of putting
numbers after what I thought to be
command letters.

After three attempts it struck me
quite by chance to try just the numbers.

I think, for the slow learners like me,
it would have been simpler to have used
the term WHERE. That is, where the
letters stand for a series of up to nine

spaced numeric arguments.

The numeric arguments themselves |

are very easy to use:

pe stands for PRINTERCODE. |

Examples are given, for the different
printers, and your attention is drawn to
the Escape * codes in the printer
handbook. Default setting is 0. For
example, Epson MX, and others, use 0
or 1 (where 1=Double density).

sc¢ stands for SCALE. The range is 1
to 4. The value 3 is not strictly triple
size, but rather a useful 1.5 x horizontal
with a 2 x vertical scale.

Value 4, in conjunction with st, gives
3 x horizontal and 4 x vertical scale.
Default setting is 2 x scale (H. & V.).

st stands for STYLE. 0 = upright or 1
= sideways print. You have to add 4 to
these for four-colour shading, or 8 for
eight-colour shading.

mg stands for MARGIN. This shifts
the hardcopy print to the right where mg
= normal character spaces.

bg stands for BACKGROUND.
This sets the GCOL number of the
background, normally 0 or 128. All
other colours will print, and changing
the bg will alter the allocation of
shadings to colours.

WINDOW x xI yb xr yt. These
stand for the four sets of graphics
co-ordinates, as in VDU24, enabling
you to pick a specific part of the screen
to be copied.

Default setting — all four zero (or
omitted) treated as the whole screen.

There then follows a series of notes,
among which is advice on halting the
printing. Escape held down will not
leave the printer hung-up as the
Break key will do.

The combination of screen mode 0
and scale = 1 can cause loss of thin
lines. Upright printing, in dual density,
will cure this.

Styles 4 and 8 will not work with
scales 1 and 2, presumably because the
colour-shading dumps need a scale *
density high enough to give full
resolution.

Window size should be limited for the
Seikosha (<479 dots per line) and the
NEC (<639 dots per line).

On the whole, 1 have already found
this ROM to be dependable and very
useful and on present performance and
versatility, this Screen Dump has
proven to be well worth the £15 quoted
at present.

For those of you wishing to use the
results of the ROM, all the screen
dumps in this issue were done using it.

John Rivers
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If I gave your son a BBC Micro
" for Christmas,

it was the best present

Software For All’s first-class range of Business
Programs will do all your paperwork chores
efficiently and cost-effectively—because they
have been thoroughly tested before release so

[> Stock Control:

[> Sales Ledger:

BUSINESS PROGRAMS

you've ever had!

Because you could run your business

for little more than
the cost of his games!

STOCK CONTROL, INVOICING

= URC LED

all atan incredible £30°each-on

disk’-and we guarantee them to work.

DATA MANAGER -ondisk

you can be sure they won’t let you down. And
at prices realistic enough to interest any
businessman, however small.

Briefly, here’s what they’ll do:

[> Invoicing:

[> Purchase Ledger:

Software For All Business Programs are widely
available at reputable BBC and Acorn Dealers
throughout the country. But if you have any
difficulty obtaining them, please contact us direct
and we’ll be pleased to advise you.

* £3(0 on disk, £20 on cassette. Prices exclusive of VAT.

SOFTWARE FORALL

72 North Street, Romford RM1 1DA
Telephone 0708 60725  Dealer enquiries welcome.




DATA STORAGE

A data cassette
recorder that

perfectly matches
the BBC Micro.

£34.74

Fully compatible with the BBC Micro and
specifically designed for data saving and
loading, the Pye data cassette recorder (with
free power pack and BBC lead) is guaranteed
to end your data storage and retrieval
problems.

The Hobbit
High speed floppy tape system ........... £135.00
Zero memorny option _.........coveeiiecininces £25.00

(£18 if ordered with the Hobbit)

Our range of high quality drives
below are all cased in metal to
prevent interference and data loss.

AMS 3" disc drives

AMS-3(5) 100k Single ....................... £195.00
AMS-3(T)200kDouble ..................... £347.00
Cumana slimline disc drives
Including integral power supply
Cumana C5100 100k Single

e B £215.00
Cumana CD200 200k Dual

o e S S LR £340.00
Pace slimline disc drives
Pace PSD1 100k Single ..................... £185.00
Pace PSD2 200k Single ..................... £235.00
Pace PSD3 400k Single (40/80

track, switchable) ...........cocvviinianns £305.00

Pace PSD4 400k Single (80 track] ...... £285.00
Pace PSD5 200k (40/80 track,
switchable) .. ... £235.00
Pace PDD1 2[]'[]Ir~: Double IIEHJ [rackil ... E338.00
Pace PDD2 400k Double (40 track) .... £449.00
Pace PDD3 800k Double [4[}!3{}
track, switchable) .. verrreennns. £079.00

%ﬂa Il

This utility, enabling you to transfer your
programs from tape to disc, is offered
FREE with each disc drive purchased.

Blank data cassettes (boxof 10) ............... £4.35
Hobbit micro cassettes (box of 6) ._......... £20.00
Double sided (100kx2) 3" discs ............ £4.30
Single sided, single density BASF discs

{boxof 10) ... o .£16.09
Double sided, double denslty B.n"-"a,‘::rF d|sc5

o E R RN it ST £26.04
R e £10.43*
ey o £11.26*

* State 40 or 80 track

%ﬂﬂ on all our hardware

(UK customers only).
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Upgrade your BBC micro into a
complete business machine.

TorchZ80 Disc Pack

Gives a massive 800k of storage and a Z80
second processor enabling you to access a
wide range of CP/M compatible software.
Order now and ypoull be given more than
£1,100 worth of free software: Perfect
Writer (word processing), Perfect Speller
(spelling checker), Perfect Calc
(spreadsheet), Perfect Filer (database),
Comanex business management game, and
the Torchnet networking system.

s £730

280 second processor forthe BBC
Micro + Sage 400 integrated
accounts package.

Three ledgers for the price of one -
(Nominal, Sales and Purchase)

£375

MONITORS

Microvitec 1451 medium resolution ... £325.00

Microvitec 1431 low resolution ........... £215.00
Microvitec 1431P colour monitor and
compositevideo ..........cccceecoeee.... £249.00
Kaga 12" amber screen high
resolution .. ; ; .. E119.00
Kaga 12" green screen hlgh
resolution ... E109.00
Zemthgreenscreen N RS B | ) ]
MNormmende 14" monitor and
portable TV —Standard ................. £218.00
—Remote control ........ £230.00

Specifically designed for use both as a monitor
and a television (not just a modified TV), the
Nordmende represents a perfect answer to the
over-use of the domestic TV - at a price less
than many comparable colour monitors.
The above prices are inclusive of
connecting leads for the BBC Micro.

PRINTERS

We stock a comprehensive range of
printers from all leading suppliers.
Please phone for details.

Personal shoppers can obtain the
products advertised on these pages
from the following retail stores:

Stockport Micro Centre
4/6 Brown St., Stockport,
Greater Manchester.
Tel: 061-480 0539

Wilmslow Micro Centre,
62 Grove Street,
Wilmslow, Cheshire.
Tel: 0625 530891

National Micrc

SOFTWARE

We have over 1,000 titles in stock!
Below is a selection, including our
best sellers and new titles.

Acormnsoft

Sphink Adventiire ...........coooovieiemeemmmsnn

PhilosophersQuest ... ivinniss

KingdomofHamil ...........ooooiiiviiininins

Hopper ... !

Sta.rsthCummand

GraphsandCharts ............ocoevieiesseness Y

Creative Graphics .............. s

Shirley Conran’ 5Maglc Garden .. i :
* Discversions ............. ; i

Alligata T

DRITAESIEYS . s ot s msinc it '

Eagle B s i s e

ot Bl e ns e,

ASK

MNumberGulper . cv..oooiis

Children from Space.......................

IR e e ' 2

BBC Publications [

The Computer Program =Voll ...........
N2

White Knight Mark Eleven ....................

DrWho: the firstadventure .....................

Vu Type (Typing Tutor) ......ccooocvvvnenne,

B.E.S.

e WIS - o
Wordhang ...

Map Rally ...

Camputer Cuncepts RDMs
Wordwise .. ey
Ty e S e L R
T 1 e I e
Disc Doctor ..

Termi ..

Digital Fantasm Aduentums
Golden Baton ..
Escape from Pulsar7 .

The Wizard Alyrz ...
Perseus and hndmmedd Sl
Ten Little [nduans........................

Doctor Soft
747 Flight Simulator . ...

* Discversion ............

Gemini

Database ..

bpreadsheet Hnalysm

Graph Plot ..

Hcrrneﬁ.l:counts AL S e
* Disc versions ... i

Good Housekeeping

MrT Tellsthe TIme .....oooconeeiiiniininiiiiinn

Mr T s MeneyBom ... minsessrsna;

MrT's Alphabet Games ..............cooooe.e.

MrT's NumberGames ..........coccovveieeen.

MrT's MeasuringGames ......................

MrT'sShapeGames .............ccccoceienes

Ivan Berg

Theatre Quiz ...
Crime and Dere::non QuLz
Science Fiction Quiz ..

Lothlorien

JohneyReb(1861) ... ...
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£8.65"
£8.65*
£8.65
£8.65*
£8.65*
£8.65
£8.65

.lﬂﬂﬂ

£6.91
£6.91
£8.65

£8.65
£8.65
£8.65

£8.69
£8.69
10.00
£8.69
14.00

£7.80
£7.80
£7.80

36.00
28.00
28.00
28.00
28.00

£8.65
E8.65
£8.65
£8.65
E8.65

1.78*
0.39

[.35*

1.35*
.35*

1.26
1.26
1.26
1.26
1.26
1.26

1.00
1.00
1.00

.04

?aﬁ‘?

[CHAMELEON |

e lamp ... . £6.04
Melbourne House
fiheHobbitt ..................... . E13.00
' Merlin
Merlin Scribe (Disc) ..... ..£52.13
Microdeal
b Space Shuttle ... .. £6.95
Mirrorsoft
First Steps withtheMrMen ... £7.78
Optima Software
eaWolf ........... S I I e i 5
Pace '
Toolstar ......... oo 29 .57
Commstar ... e e, . 1
ProgramPuwer
Nemesis . PR R L |
BumbleBee PTG
Cybertron Mission ... ... £6.91
Killer Gorilla ..... .. £6.91
Simon W Hessel
Great Britain Ltd | e £0.04
[nheritance ... i L 1 s
WmidTmuellSame CANRNLL" *  |
Allthree in presentation pack ... £15 60
Superior Software
Himchback ................ I 0 | b
Centipede ... veeenenen 20,91
Fairground ... .£6.91*
i DTs-:' versions . 'Elﬂ',ﬂg

Postage and packing
on all our software

This is a MUST for programmers -
take your pick from 4,096 colours!

b Let Chameleon bring your programs to life

with truly authentic colours. Mix and match the
exact shades you require to give new depths of

.realism to your graphics. Choose from all the

tolours of the rainbow - and more! It's that

simple . . . with this amazing hardware add-on

for the BEC Micro. Phone Jr'f:.:r details,
RGBversion . 1 . E77.40
Wversion ... .. £86.08

JOYSTICKS

By-pass your keyboard and achieve
more pnﬂitive control.

Seli Centring .. wnn BE1T.35
Non S-EIfCEntnng i .. £15.60
CbrestsnckUnlut|95pmgram TR . N 1.

Converts most non-joystick
games for use withjoysticks

LIGHT PEN

RHColour Light Pen .. ...£39.96
CulnurGraph:rSmfmam SO s 1 .
Lightpen Utilities — 40 track disc ............. £5.00

- 80trackdisc ............. £6.92

MAIL ORDER DIVISION

Phone

huurﬁ

=% 061-429 8080 -

Or use the order form below

No waiting!
Phone in your
order for the
BBC Micro
before 12 noon
and we'll despatch
same day!

BBC Model B Latest specification
Os12 ., . £346.00
BBC Modei E Inchdeﬁ Pace dlsc mterfaoe
fitted free in our own workshops ... £441.00
Pace disc interface if
purchased separately ... £95.00

Be one of
the first to
own the
electrifying |
Electron!
The baby brother of the BBC Micro has been
hailed by the computer press as a big
breakthrough in power and price. This
exceptional machine is already being forecast
to be the top-selling micro of 1984. It comes
complete with an introductory cassette of 15
programs, a very comprehensive user guide
and an easy to understand DIY book on

PPy £173.00

Stocks are limited, soit's very much a case of

first come first served. We promise that no

cheques will be cashed until the machine is
despatched.

UK customers
Please add 15% VAT

COMMS

Micronet

We invite you to join one of the world's largest

databases.

To join Micronet you need:

® Prestel/Micronet subscription .. £13. 00/qtr.
This will be invoiced to you by Prestel:

application forms included with each order,
® Hardware

Modem 1000 . : . £56.48
or Telemod [l Ifm::ludes aummahc
transmit/receive switching) ... .. E13.87
® Software
Cassettebased ......................__ £13.00
i 08 1 e e e R 211.35
Acorn Teletext Receiver
Enables you to download programs and
access the Ceefax database ... ... £195.65

All equipment listed here is
available for rental on a daily,
weekly or monthly basis.
Ask for details.

ORDER FORM

Post to:

NATIONAL MICRO CENTRES,
36 St. Petersqgate,

Stockport SK1 1HL

= o lease supply the following: Qty g Total 3 I
: e T RN R L N i
RS IR TR Lt LAV DO S I i
Al D o
ethebalamienin o en Pl e i
T s R e Dl s SN VR R RO ARSI IR IRE Sk e el £ oid i B

............ .
= .................. :
i | Attractive credit terms VAT 1_5% e iy o TR |
i | Phone for details Carriage .FREE....... ]
= ek e | TOTAL E
[ | Please indicate method of payment: o MR e e :
¥ Cheque payable to T O q
| PO Micia Canties 7' S0 L SRR R i
i Access/Barclaycard No. SE S MR NS g O s« il s o i
| L0y e e I [ |
: = SR R ORI T i
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Make the most of your micro

DATA FILE

The all-singing, all-dancing Data File. built on five years expar.iencﬂ yet purposely
created spaczﬁcally for the BBC Micro.

Enperieqce has taught us that not only do any two people never needthe same in
a data file, but even one person wants it to be capable of many things. We think
that the Kansas Data File fulfills this need, and will be recognised as the standard.

t's main appeal must be its sheer -..*e-rsaniﬂitgr::II 'fsl:g.l can define not only the length ot an

1eld, but the actual number of fields—up to you can make it an ordinary name axcl address

file, or anything extraordinary that you might wish. And all permanently saved to tape...
The number of files available depends entirely on the length of the file. Up to 1947 with a single field. !
Here are the facilities of Data File;

Create File Define any number of fields up to 20. Define Status Mot found in normal data files, this is useful for

length of each field up to 255 characters. Name each field
as required. Computer automatically uses maximum memory.

Insert Simply type in pressing Return for next field.

Search Data File has a most unique Search facility, for
it will search any defined field throughout the whole
file, but not only this, it can be asked to search for the

itemn at the start of the field or in fact anywhere in that
field, making it a very powerful facility indeed.

Edit Couldn't be simpler—just use the cursor keys.

Jump A very handy feature, allowing you to jump to any

particular file yvou require.

Sort Not just the normal first field sort, but one which
allows you to define the sort field.

it tells you the file name, when updated, files used, and
most important how many files free,

Print A most important facility, allows the printing of
the files, as required.

Delete Delates unwanted files, and at the same time
the remaining records will be closed up.

Save Allows you to save the entire file to cassette.
This can be loaded at the start when Data File is run.

To facilitate the ease of operation, all the above functions
are on the red function keys, so needing just a single
key stroke to bring into operation.

£12.50 Vat and post paid

PERSONAL ACCOUNTS

Another exclusive Kansas program. designed for the micro user to keep an accurate check on all accounts.

This program is not limited to personal cash accounts, but
can also be used in conjuction with a chegue account or
even to keeping a credit card account in order. In fact there
is little limit to its use, where the transaction of money is
concerned.

AS it creates its own files to tape, it can be used for a
multitude of purposes, each having its own file and thus
being loaded to handle transactions.

It can hold 500 transaction entries!

A great asset of the program is that it can be customised
by altering any of the 32 items, with in fact 10 already
set aside for this purpose, with the others too being
simple to change.

Each entry has its own number, together with amount, date
and item, with all details and current balance shown after
each entry, This makes it very straightforward to add
either payments or deposits to the file.

There is also a list facility, even allowing the scrolling
through the entire file,

Facility is also provided for alteration of any entry, with
automatic update of the current balance. The balance itself
can be altered, which is useful when using as a credit

card account, as a monthly payment is made.

There is a clever little routine which allows you to estimate
the effect any particular payment may have on your account,
so you can see if you can really afford it or not!

A status section lets you see the current balance, file
name, when updated, transactions on file and spare entries.
Personal Accounts is very friendly in use, with messages
should you do something wrong, such as using the same
transaction number twice.

Files can be saved to cassette, and you have the choice

of either loading in a saved file or creating a new one,
when the program is run.

Use is made of colour, with the obvious showing of
deposits or payments.

£12.50 Vat and post paid

When you buy from Kansas you are buying from the
longest established software publishers in the country

The only company that can give a lifetime guarantee
and assured same-day first class post service

APPROACHABLE—We attend all the major computer exhibitions

Recognised Brand Leader in microcomputer software St A

Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tel. 0246 85035/
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Z80 second processor for
BBC Microcomputer with

SAGE 400 integrated
accounts program £375

GCC (Cambridge) Limited

66 High Street, Sawston, Cambridge CB2 4BG
Telephone: Cambridge (0223) 835330

+ VAT
m
R
Trade and local authority enquiries welcome,

Prices corect at time of going to press.

KAY-ESS

SPACETRAFFIC CONTROLLER— "NEW" £6.95
As a space traffic controller you have basn stationed at the main robot
cargo port of the planet Ore-7. It is your job to get the robot spacecrafts
down in one piece. As your confidence increases you can increase the
number of crafts allowed within your control area, Warning: not to be
played after a hard or hectic day!

SPACETANK £6.95
After you SPACE TANK has landed on the planet Orion, a series of alien
tanks, surface hoppers, and spacecrafis will attack. How long can you
hold out commander? This game makes use of the Beeb's fast scrolling
ability. Can be used with either keyboard or joysticks. Top ten table,
Pause option.

STARHAWKS £6.95
Can you stop the STAR HAWKS before they stop you? Slow work
means the generation of more laser firing mutant hawks. Based on the
games of Galaxian and Gorf. Can be used with either keyboard or
joysticks. Top eight table. Pause option.

HORSES £6.95
Come on now, don't be shy, choose one of the six horses and let's sea
what you can do. How many of the fences can you complete at the
Orion arena, especially with the clock ticking away? New riders can try
one of the more docile horses while others may like to risk one of the
more lively beasts! Can be used with either keyboard or joysticks. Top
ten table. Pause option.

DESIGN £5.95
If you like watching your user defined characters run around the screen
but are fed up with the time consuming mathematics, then DESIGN is
for you! With DESIGN you can draw your characters on an Bx8 grid and
let the machine do all the work. DESIGN's features include baing able to
recall characters for re-editing, displaying VDU 23 commands, and
amendable cursor. All characters used in KAY-ESS programs are created
using DESIGM.

KAY-ESS programs are now becoming
available at local dealers. Due to demand, we
are currently re-writing KAY-ESS programs for
use on the ELECTRON. Dealer enquiries
welcome.

KAY-ESS computer products previously traded
under the name of ORION SOFTWARE.

COMPUTER
PRODUCTS

FREE with all orders is
our 3 level varsion of
NOUGHTS AND CROSSES!!!

PROFESSIONAL
PROGRAMS
FORTHE
MODEL B

HANGMAN £5.95
Let words become fun again with our three language, (ENGLISH,
FRENCH, ITALIAN), version of the popular game of HANGMAN. There
are 3 levels of play for each language. All words can be replaced or
removed, and new ones can be added. HANGMAN comes with an
instruction program giving full details for parents and teachers. Once
runming prying eyes cannot access the word lists!

* CURRENT BEST SELLERS

EARLY YEARS 1 and 2 £7.95 EACH or £14.00 FOR BOTH
These two packages are designed to help a young child with some of
the simple concepts that they will need in the world. The emphasis is on
leamning through fun with simple game type tasks to enforce idea's,
Time tables’ are out and Fred the Frog is in! Topics covered include
subtraction, addition, recognition, colour, shapes, sizes, sounds/notes,
co-ordination, distances, estimates, directions.

EARLY YEARS 1

A} MICKEY THE MONKEY and his apple tree make subtraction fun.

B} COLOUR BLOCKS bring sizes and colours into perspactive.

C) MERRY MUSIC turns the keyboard into a musical keyboard.

D) FUNMY FACES presents a line up, which one is the suspect?

E) FRED THE FROG needs co-ordinated help to get across the pond.
EARLY YEARS 2

A) THE POND seems very active today.

B} SPEED is required to keep the cake on the conveyor belt.

C) DIRECTIONS seem to be needed by everyone in Orion village.

D} ORDER the blocks.

E) SID THE SPIDER needs some help to get out of the maze.

For children between 4-B years of age.

Cheques/P.0.'s should be made payable to KAY-ESS computer products.
All prices are fully inclusive. MAIL ORDER OMNLY.

KAY-ESS Computer Products,
11 Buttercup Close,
Romleighs Park,

Harold Wood,

Essex RM3 OXF.
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D.A. COMPUTERS LTD.
6502 MICROCONTROLLER BBC ACORN COMPUTERS IN LEICESTER
Specialists in hardware and software,
= g| * Interfaces to BBC computer with Fully authorised ACORN-BBC Dealer,
2 = = software UART ice — repai
a . X Complete after sales service — repairs
::U | 6116 I = [ 65C02 CMOS microprocessor and maintenance contracts.
® . Two of the most useful utilties for the serious BBC User.

- . (R SCREEN DUMP ROM Thu BK page ROM will print out anv graphics screen
= B Gll6 Low power consumption — can be {except mm'.i': 7) upright or sidewise, x1, x2 or x4
ul D battery powered scale on @ vasiety of matrix printers inchuding Epson, Shinwa, Star, NEC, Seikasha, KDC, stc. It will
2 E i - 3 also substitute up to eight shades of grey to represent screen colours. Mode 7 text and graphics
Sy 27CI6 3 x 2K byte-wide memory sockets can be printed on the FXB0 ar FX100 only (e.g. telextext screens). This Machine Code software
= = | i will give you the fastest print out possible on your printer. Page ROM software means you have
§ * IMHz ceramic resonator clock all thie RAM available for your own programmes. Full documentation provided. £20.00

- e MACHINECODE MONITORROM Provides rul facilities for mani-
E 65C02 5 55%1 VIA 2 2 % 8 bit 1/O ports, tering and debugging maching code and
o - 1 timers, shift register, 4 control lines BASIC programmes. Includes single step, break points, disassembler, memory scan “window”,
= & search for string or byte sequence, memary move, etc. Also provides BASIC program search and
§ 65C22 |- Autostart feature list varishles. Extensive documentation. £20.00
B . Assembled and tested (inc. manual) £69.99 BEC Model & and B Microcomputers shways in stock
T Bare board (P.T.H.) £16.99 PRINTERS
% EPSON FXB0 Printers a1 £399.00
TECHNICAL MANUAL Complete documentation — £2.50 EPSON RXBOF/T Printers at £298.00
inc. v SHINWA CPEO Printers at £279.00
G, pastagt, 0o VAT) KDC LOGITEC Printers at £299.00
MONITOR EPROM £14.99 Aanry other printers in stack
Commands: — Memory — Load, Fast Load. Programme — Run, MOMNITORS
Step (display registers). , MICROVITEC 14" COLOUR - ST. RES. at £241.50
Programmes assembled on the BBC are downloaded via the MICROVITEC 14" COLOUR - MED. RES. a1 £373.75
RS423 port. MICROVITEC 14" COLOUR-HIGH RES. at £503.70
. TECO 12" GREEN SCREEN {1 8MHz Bandwadth) £107.00
MOTHER BOARD £18.99 Bare board £4.99 Novex and Cabel also in stock
Contains edge connector, reset switch, —35V converter, Also o wide range of Books, Software and accessories for the BEC micro.
RS423 level converter, power lead, signal lead and plug. Pharmacists — call far a demonstration of our high speed label printing system — 2,500 drug
i : names in R.OM.
BBC VIA BOARD £24.99 ; All our prices include VAT, — but add £5.00 carmage for heavy items (Printers, Monitors etc.)
Adds an extra 6522 VAI (inc. 34 way cable) N.B. This item is Please call and wisit our showroam at--
not reguired for use with the above. D.A. CDH'Ipl.ItEri Ltd,
Mail order only P & P £1.50 104, London Rd., Leicester.
Cheques, postal orders payable to:- N:kam Electronics Ltd., {5 minutes walk fram railway station).
25 Suffolk Drive, Lacey Green, Wilmslow, Cheshire SK9 4DE We close all day Monday and Sunday otherwiss open Jam to Spm.
Prices include VAT. Please allow 28 days delivery. J Tel. (0533) 549407
]

SINGLE BOARD 6809 2nd PROCESSOR
FOR THE BBC MICRO.

PROVIDES A LOW-COST DEVELOPMENT
SYSTEM FOR INDUSTRIAL APPLICATIONS.

Sits inside the BBC or plugs into an extension rack
Enables standard Flex format Discs to run on BBC
Supports High Level Language Compilers

Cross Assemblers and Disassemblers for most micros
Connects directly on to the tube

64k DRAM on board

Two 28 pin byte wide memory sockets

Acorn Bus compatible DIN 41612 Bus interface

Also available as a single board controller

-
rJ ‘ 11 St Margarets Road Camhridge
: : \ Girton, Cambridge CB3 OLT | Microprocessor
For full information contact Phil Taylor at: : ' w (0223) 276791 Systerﬂs T deotant
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Light pen breakthrough!

EVERYONE knows that light pens
cannot draw lines as fine as one pixel.
Fortunately no-one has told the BBC
Micro that!

This month we present a program
which used in conjunction with The
Micro User light pen finally achieves
pixel resolution.

The pen itself was described in the
October 1983 issue of The Micro User
and a painting program was given the
following month. This simulated the
action of a paint brush and produced
broad and flowing strokes.

Some artistic endeavours however,
are more suited to a clean-cut graphical
presentation and so the Draughtsman
program has been produced.

The basic light pen is only capable of
character resolution — that is, the
computer can only sense the position of
the pen to the nearest printing character.
So in order to achieve pixel resolution
we have to resort to some software
trickery.

Those of you who have used the
painting program will have noticed a
small offset between the pen’s position
and the paint on the screen.

This is naturally compensated for by
the brain, and leads to no difficulty in
use. However, to coax pixel resolution
out of the pen we can use this ability of
the brain to good effect.

Consider Figure I. This shows one
character position being pointed at by a
light pen. If the pixel point we are
interested in is in this square then it is
not changed.

However if it is in one of the adjacent
squares (shown shaded) it is moved one
pixel position towards the pen.

If the point of interest is outside the

immediate area it is moved much more
rapidly towards the pen. In practice this
means that the point is teased into the
correct position, and due to the

By MIKE cookj

cleverness of the human brain is quite
naturally achieved.

As we now have a basic method of
defining a pixel’s position we are able to
build the software around this.

Obviously a freehand sketch using
the pen would be difficult to control. But

straight lines we can use rubber band-
ing techniques to position our line
exactly.

When it is in position the press of a
key will fix it permanently on the screen.

As well as rubber-banding single
lines, we can also use triangles and
rectangles and there is a routine for
coping with circles.

When running the program the
screen will go white to allow the pen to

as a draughtsman is concerned with I
S Shaded character positions:
Move the target pixel
one place towards the pen.
- Pen position:
Do not move the target pixel.
o :
*——1 Target pixel outside immediate
surroundings of light pen
move rapidly towards pen.
Character
position

Figure I: Movement of the target pixel

J
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From Page 141

pick up light. Nothing will happen until
one of the modes is entered.

To do this type the letter for the
appropriate mode. For example let’s
draw a straight line by pressing the L
key.

The top line of the display should now
say LINE. Take up the light pen and
you should see a single lit pixel following
the pen.

When it is in the correct position for
the start of the line press any key. When
the pen is moved a line will be drawn
from this point to the pen.

This line will move following the pen
and behaving like a rubber band on the
screen.

When the end position of the line is at
the correct place press the Return key
and you will be back in the command
mode, ready to draw another shape.

If you want to carry on drawing lines
press the space bar instead of the Return
key and you will stay in the line mode.

If you want the start of the new line to
be the same point as the end of the old
line then instead of the space bar press J
for join.

The triangle mode works in a similar

Draughtsman listing

3 REM LIGHT PEN DRAUGHTSMAN -
Hike Cook
10 Mi=1
1C1=3
20 MODE M%
30 PROC _LINT
40 TRIANGLE=FALSE
30 BLUE IN_THE FACE=FALSE
80 CLS
70 PROC_INSTRUCTIONS
80 vbu 28,0,0,39,0
90 vbu 19,0,7,0,0,0,19,7,4,0,0
+0,19,2,2,0,0,0
100 sCOL 3,CX
110 REPEAT
120 X%=-1
1¥i=-1
130 REPEAT
140 A$=INKEY$ (0)
150 UNTIL A${H""
160 IF A$="N"
THEN CLB
170 1IF A$="5"
THEN PROC_FILE
180 IF A$="G"
THEN PROC_BET

manner with first a line being
rubber-banded and then the full triangle.
In this mode the J key will join up the
new triangle to the last side of the old
one.

When drawing a rectangle the first
point will fix one corner and the second
point will fix the opposite corner. The
join key will join the next rectangle to
the last corner of the previous one.

When selecting the polygon mode
you will be asked how many sides the
polygon is to have. If you require a
circle then a large number like 40 should
be used.

In this mode the radius is defined by
rubber banding but this radius line
disappears when the polygon is drawn.

If the join option is used the new
polygon will be drawn with the same
centre point as the last one.

You can also change the colour of the
lines by pressing the C key. This will
cycle through the three colours
available in Mode 1.

These are set up in line 90 and can be
changed to suit your own preferences.
When you have finished your
masterpiece the screen can be saved as a
file by typing S. You will be asked to
provide a file name and the memory

This listing was produced using a special
formatter which breaks one program line
over several lines of listing. When
entering a line don’t press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

190 IF Ag="p"
THEN PROC_POLY
200 IF A$="R"
THEN PROC_REC
210 IF A$="C"
THEN PROC_COLCHANGE
220 IF A$="L"
THEN PRINT "LINE";
:PROC_LINE
230 IF A$="T"
THEN PROC_TRIANGLE
240 IF ASCHCY
THEN PRINT
250 UNTIL BLUE_IN_THE FACE
240 DEF PROC _FILE
270 PRINT

locations that make up the screen will be
saved.

For those of you with discs this file
will be placed in the directory S for
screen dump.

This will reduce the confusion
between a screen dump file and a
program. If you have tape then the
characters S. will be added to the
beginning of the file name.

The program also allows you to load
a previously dumped file back to the
screen to be worked on further. This is
done by typing L. N
1

Hints on typing in the program:
Line BD defines a text window of one line
at the top of the screen. This line is best
left out until all the typing errors are
corrected as any error messages will
scroll off the top before you can read
them.

There are some variables that start
with the LETTER O such as 0X% (Old
X). Do not confuse these with the
number 0,

In line 300 the space between the
quote marks and the number is vital. You
will get an error message if it is left out.

Unfortunately the error message is not
all that helpful. In various lines (such as
150) note there is no space between the
quote marks.

280 INPUT *FILE NAME FOR SAVED SCREEN
" F§
290 IF LEN (F$) ¢ 1
THEN ENDPROC
300 SCLIZ="SAVE P.*+F$+" 3000 BO0O"
310 X2= CLIL NOD 256
sYX=CLIZ DIV 256
320 CALL 4FFF7
330 X%=-1
==
340 ENDPROC
350 DEF PROC_GET
380 PRINT
370 INPUT "FILE NAME OF SCREEN"
JF$

380 IF LEN (F§) ¢ 1

THEN ENDPROC

350 $CLIX="LOAD P."“+F$
400 Xx= CLIZ MOD 234

t¥2=CLIZ DIV 234

410 CALL &FFF7
420 X%=-1

1Yk=-1

430 ENDPROC
440 DEF PROC_COLCHANGE
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The BBC Micro can now give your

children a private education.

. the

load
' the
1S i
&3

£

=22 a=g

L T ok S M E R

The BBC Microcomputer now accounts for 80% of the A chance to teach the Micro a thing or two,
computers being ordered under the current D.0.1. Primary With the Animal, Vegetable, Mineral program, the
School Scheme. children can get the computer guessing,

It’s also the computer which a rapidly incr«using They think of an []bjt'l‘er]'Il‘ BBC Micro has to decide
number of people are choosing for their homes, what it is.

One of the reasons for its success is that it makes If it doesn't come up with the answer, the children can
learning highly entertaining for everybody. From children keep giving it hints.
who are getting to grips with the alphabet. to adults who In doing so, they are encou raged to question the
want a gentle but intensive introduction to the complex  difference between such things as crocodiles and alligators,
world of computing. or whether oil is vegetable or mineral,

Now, there’s a substantial new catalogue of educational The program also encourages them to consult refer-
programs specially for the BBC FACEMAKER Bl I s '

: ANIMAL
Microcomputer, : MR ¥ 1 VEGETABL ‘
Ithas been developed by T ﬁ?ﬁEﬂELE

Acornsoft, the software division of ~
Acorn ['.'umpul('rsu ho manufacture

the BBC Micro.

Making faces without getti o

scolded.
With the new Facemaker e !
i rf,_. - eBau i e
program, your children can make | i ; comer R
over a million faces. It’s like an identi-kit. allowing them to ence books so that they can ask the computer increasingly
depict anyone they want. They start by rhmlsing the eyes, tough questions.
Then they can choose the mouth, the ears, the nose, the ; ! Gho & : : .
. RS : Questions on Julius Caesar from J. Julius Norwich.
facial outline and the hairstvle. e e e i o
o - : John Julius Norwich’s History (Quiz is one of the new
And if they really fancy dressing up. they can add "o R
y : - . . BBC Micro Grandmaster quiz series which also covers
earrings and hats. : ; : ; s
=4 : : theatre, crime and detection. music. science fiction and
In tlmng all this, they learn to read and spell, as well as vl
developing their powers of descri tion. " S i : . . : :
png I I On the history front, there are 300 brain-testing
The money program. two cames for the price of one. questions, covering all aspects of British history from Julius
L11€ money | T0pTAm, IWo gai 2} 3 : 1 g a1 asj :
Mr.T is an engaging little higment of the microchip Caesar to Margaret Thatcher,

who can teach vour children all the complexities of our

And to increase the educational value. Mr. Norwich has
cuinagr system.

posed the questions from angles which will give a broader
His Money Box program has two games, each of which understanding of events,

can be played at different levels,

In '#I{mt-}' Match, the t-halh-ngv 15 to collect a set of
coins, matching them according to shape. size and value.

For the full catalogue, clip the coupon.
There are thirty more new BBC Micro programs in
Acornsoft’s new {'ulu]uguv.

I . " v i . e i f il [ 3 :
In Money Box, you can give your child and Mr. T a For a free copy. complete the coupon, or telephone

helping hanr_l to get all the coins on ‘1|'u- screen into the box.  ()933-70300). Or ask your local BBC Micro dealer.
(Its always different, because the coins on the screen are
based on the small change you have to hand.)

If you're not yet a BBC Micro owner, you can get full
details of the computer at the same time.

_— G —— — e

To Acornsoft, /o Veetor M iirkl‘ling. | Irn:illi_rlun Estate, "llu*“in::lmrmmh.
Northants NN8 2RL.. Please send me the new Acornsoft catalogue
‘ “At Home With The BRB(C 'ﬂirnu'nrn!nm'r."

| would also like details of the BBC Micro L) (uick)

Name

Address_

F’ll:—itq'udr-

I', Saet e o et s BU3 f
! PR AT W fased, ooy

L ACORNSSFT |
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| ‘ATTENTION EARTHLINGS...||

e e el e s S|

CHUCKIE EGG

S

' chon ATTAcK m m roms

_ Saag

BBC [ELECTRON | DRAGON |SPECTRUM ﬁ?ﬂﬁﬂg;ﬁ?s :{;;I'a%'}:g:ﬁﬁgg
CHUCKE || B Ve computer stores. f
CYLON
ATTACK il il i
ek v

Unit 8, Canalside Industrial Estate,

PHARAOHS | - v v I'GA Woodbine Street East, Rochdale, Lancs.
TOMB OL16 5LB. Tel: 0706 341111
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Draughtsman listing

From Page 142

450 Cy=(CX+1) AND 3
460 IF Ci=0

THEN Ck=Ci+l
470 COLOUR CX

sBCOL 3,CX
480 PRINT "NEW COLOUR *;
490 ENDPROC
500 DEF PROC_BAND1
310 REPEAT
520 PROC_FOLLOW
530 AS=INKEY$ (0)
S40 UNTIL A$<>""
550 0X%=X%

1 0Y%=Y
SAO XTE=XY

$YTh=YL
370 ENDPROC
580 DEF PROC _BANDZ
590 REPEAT
400 PROC_FOLLOW
610 MOVE 0X%,0Y%
620 PLOT 13,4T%, YT
430 MOVE 0X%,0Y%
&40 PLOT 13, X%,Y%
850 XTh=1%

1YTE=Y1
640 A$=INKEYS (0}
670 UNTIL A$C""
480 MOVE OX%,0Y%
§90 PLOT 13,2%,YX
700 ENDPROC
710 DEF PROC _LINE
720 REPEAT
730 1F As(>")"

THEN PROC_BAND!
740 PROC _BANDZ
750 &COL 0,CX
760 MOVE OX%,0V%
170 DRAN XX, YL
780 &COL 3,CX
790 TLX%=0XY%

1 T1Y =0V
800 Ox¥%=)1

10Y%=Y1

B10 UNTIL A$=CHR$ (13) OR TRIANGLE=TRUE

820 ENDPROC
830 DEF PROC_TRIANBLE
840 PRINT "TRIANGLE":
BS0 REPEAT
B40 TRIANGLE=TRUE
870 PROC_LINE
880 TRIANGLE=FALSE
890 REPEAT
900 T2X%=)Y%

1 T2¥1=Y1
910 PROC_TRIBAND (X%, Y%}
920 REPEAT

930 PROC_FOLLON
940 PROC_TRIBAND(OX%,0Y%)
950 DX¥=X2
 0Y%=Y%
940 PROC_TRIBAND (X%, V%)
970 AS=INKEYS (0)
980 UNTIL A$C)**
990 PROC_TRIBAND (X%, Y%)
1000 BCOL 0,CX
1010 PROC_TRIBAND (XX, YX)
1020 6COL 3,C2
1030 IF ASCOCHRS (13)
THEN PLOT &9, 1%,Y1
1040 T1KK=T2X%
(T1YX=T2Y2
1050 UNTIL A$<>*J"
1060 UNTIL A$=CHRS (13)
1070 ENDPROC
1080 DEF PROC_TRIBAND (X%, Y%)
1090 MOVE THX%,T1YX
{100 PLOT 13,X%,V1
1110 MOVE T2X%,T2V%
1120 PLOT 13,X%,Y1
1130 ENDPROC
1140 DEF PROC_REC
1150 PRINT "RECTANGLE";
1160 REPEAT
1170 PROC_BAND!
1180 REPEAT
1190 PROC_RECBAND
1200 REPEAT
1210 PROC_FOLLOW
1220 PROC_RECBAND
1230 OX%=XY
10Y1=VY
1240 PROC_RECBAND
1250 A$=INKEYS (0)
1260 UNTIL A$C)"*
1270 PROC_RECBAND
1280 6COL 0,C2
1290 PROC_RECBAND
1300 6COL 3,C%
1310 IF A$<) CHRS (13)
THEN PLOT 9, X%, Y1
1320 ATH=KY
Y TH=YY
1330 UNTIL A$<)*1*
1340 UNTIL A$=CHRS (13)
1350 ENDPROC
1360 DEF PROC_RECBAND
{370 NOVE XTX,YT1

1380 PLOT 13,HT%,0Y%
1390 PLOT 13,04%,0¥%

1400 PLOT 13,00%,¥TA

1410 PLOT 13,XTZ,¥TX

1420 ENDPROC

1430 DEF PROC_POLY

1440 INPUT "POLYGON NUMBER OF SIDES"
N&

1450 PRINT N%;* SIDED POLYBON";
1450 REPEAT
1470 PROC_BAND1
1480 REPEAT
1490 PROC _BAND2
1500 PROC_DPOLY (XX, Y%,00%,0Y%,NL)
1510 IF A$="J"
THEN NOVE axy,0vx
sPLOT 13, X%, Y1
1520 UNTIL A$(>"J"
1530 UNTIL A$=CHR$ (13)
{540 ENDFROC
1550 DEF PROC_DPOLY (X,Y,XTX,YT%,NL)
1540 LOCAL C1,51,P,R,AX,X1,Y1
1570 GCOL 0,CY
1580 P=2#F1 /N
1590 Ni=NX+1
1600 C1=C0S (P
1610 §1=5SIN (P)
1620 MOVE X,Y
1630 FOR AX=1 TD N%-1
1640 X1=XTh+(X-XTL)#C1-(Y-YTX) 451
1650 Y1=YTE+(X-XTL) #51+(Y-YTL) #Cl
1660 X=X1
1¥=Y1
1470 DRAN X,Y
1680 NEXT
1690 GCOL 3,CX
1700 PLOT 49,X%,Y1
1710 ENDPROC
1720 DEF PROC FOLLOW
1730 PROC_LPOINT
1740 XT=PAP0OS#32
1750 YT=(32-PYPOS) #32
1760 PLOT &9,1%,YY
1770 IF ABS (XT-XX) 9%
THEN X%=XX+((XT-XX}/2)
ELSE IF ABS (XT-X%))» 32
THEN XZ=XX+4#56N (XT-X%)
1780 IF ABS (YT-YX) 396
THEN YX=YR+((¥YT=¥L)/2)
ELSE IF ABS (YT-Y¥) »32
THEN YX=YL+4#SBN (YT-YI)
1790 PLOT &9,XX,Y%
1800 ENDPROC
1810 DEF PROC_LINT
1820 DIM TLAG(T7},LPC(7),GRABY 20
,CLIY 27
1830 Pi=GRABY
1840 [
1850 LDY #14
1840 LDA #17

1870 5T KFE0O
:LDY KFEOL

{880 STA LFE0O
:LDA FEOL

1890 RTS

1900 1

b
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Draughtsman listing
From Page 145 THEN LPR=40 press SPACE."
2100 PYPOS=PVAL DIV LPR 2290 PRINT "Alternatively pressing
1| 1910 RESTORE 1950 2110 PXPOS=INT ((PVAL MOD LPR)/LPC(ML)) J as the last key";
1| 1920 FOR A=0 TO 7 2120 ENDPROC 2300 PRINT "will Join up the next
1. 1930 READ TLAG(A),LPCIA) 2130 DEF PROC_INSTRUCTIONS shape. "
| 1940 NEXT 2140 PRINT 2310 PRINT
1950 DATA 1542,1,1542,2,1543,4,2053 2150 PRINT SPC (9);"LIGHT PEN DRAUGHTS 2320 PRINT
“ MAN" 2330 PRINT *Other commands are:-"
1960 DATA 2820,1,2820,2,3075,1,10248 2160 PRINT SPC (13);"By Mike Cook" 2340 PRINT
1 2170 PRINT 2350 PRINT "C - To change the COLOUR"
1970 ENDPROC 2180 PRINT *First select a sode by 2340 PRINT "W - To Wipe the screen
1980 DEF PROC_LPOINT typing a letter:-" clean”
r 1990 REPEAT 2190 PRINT 2370 FRINT *S - To SAVE the screen
2000 AX=ADVAL (1) DIV &4 2200 PRINT L - Draw a LINE® as a file"
2010 UNTIL A%)100 2210 PRINT T = Draw a TRIANBGLE" 2380 PRINT 6 - To GET a screen previo
2020 PROC_LPOS 2220 PRINT "R - Draw a RECTANGLE" usly saved"
r 2030 ENDPROC ' 2230 PRINT "P - Draw a POLYGON or 2390 PRINT
2040 DEF PROC LPOS CIRCLE® 2400 PRINT "Press any key to begin."
2050 #F119 2240 PRINT 2410 A$=BETS
i 2060 PVAL=(USR (BRABYL) AND LFFFF)-TLAG 2230 PRINT "Then move the dot with 2420 CLS
(ML the light pen.” 2430 ENDPROC
2070 IF PVAL<O 2260 PRINT - e
THEN PVAL=0 2270 PRINT “Press RETURN at the end e ;f"-“f"# is fﬂffﬂdfﬂ'ﬁ in this
2080 LPR= W month's cassette tape offer. See
2090 [F I'I:fE ” of H:‘h stage , | order form on Page 169,
2280 PRINT "or to stay in the mode =
%
:
I b
=
] 1
| =5 Geography teacher Bob Phillips' program on the school's BBC The RD Digital TRACER is specially suited for educational E:EIE
' 1o Micro needed a map of Australia divided into states, with the use. From geography to biology, from chemistry toarts 12108
| == names of states and cities appearing when requested by the ttekih i ot i
| o student. Using an RD Digital TRACER, Bob prepared this usually ETIE“E;E {;‘;f;;i‘;;'r'fl‘;fmm original drawings X
PSR laborious task in just six minutes, “It's so simple” he said “. .. it's o Adding geometrical shapes, text, colour and shading 1210
| 0 traced directly from an atlas, scaled up or down as needed, and @ Automatic re-trace, or animation (on BBC) e
it so | have a very accurate presentation, with plenty of colour and ~ ® Save your drawings on cassette or print-out, or merge  }-\-1
K - with your own programs L i
::::: AUS TRAL TR ﬂ"rt?]héei:?ggti;?egan”tann L] lfJSIES all the BBC's colour graphics modes, including I -'
'—'—: PUEEHENL AHD 3 E‘ETE‘XT ]
ol TR - A g ® No previous computer knowledge needed. -
i _H_,,-" i L Avallable direct, from Spectrum stores or Gnffin & Georps :::::
i &5 by e e O O
:::: . A ; ’} HEw sTn ' Please Tracer(s) for BBC Micro at £69.95 each, total £ :_::: '
' ey tn:.l- WA . it
i L 'I:*I_"l":“ﬁtj‘_y g 4:: send  _ Tracer(s) for ZX Spectrum at £55.50 each, total £ =
';- WICTOR !m':‘ £ R N i1
B L i ame I_i_

Suppled Address
with full, easy to understand

instructions and advanced software

he RD Digital

—.'..-.
[

Cheque, payable to RD Laboratories Ltd, for £ enclosed
Send to: Dept MUZ  RD Laboratories Ltd 20 Court Road Estate Cwmbran
Gwent NP44 385 Allow 28 days for delivery

-
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]

For further detads write (SAE please) or phone
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wiichk BBC WORD-PROCESSOR
ooes MAIL-MERGING, cives vou

AS MANY COPIES AS YOU WANT,
rrnts D0 - PAGE DOCUMENTS,

DOES WORD-COUNTING 2 even
ADDS UP FIGURES?

1 Wandered
lenely ag a
oatfedil...

AW

< B

E]

WORDSWORTH

does all these things as well as the usual jobs.
No need to buy separate mail-list programs or printer
drivers, no need to pay three times the price for word-
Processors with fewer features! Compatible with Acorn

L o
LB 5

L oom g g e e NN NS e e
L | =

- -.-r-'-l-l-l--_l—l-

e m.

-

or Watford DFS, Microwriter Keyboard and almost
any printer.

1 have been responsible for the selection of several generations
of applications software. | can recegnise a well-written package
and am very impressed with the performance and “user
friendliness” of Wordsworth' — P.J STAMLEY

I find it very useful, not only for ils features, but also for the
helpful prompts, which enable a beginner like me o keep
on frack.’ — FA. BLEWETT

=R rJII _Ifl_l -JII U I NI I Ll I L
WITH STRAIGHT MARGINS, USING
WORDSWORTH WITH UTILITY 1 AND
AN EPSON FX-80 PRINTER.
PROPORTIONAL PRINTING WITH THE
JUKI DAISYWHEEL READY SOON.
Available from selected branches of W.H. Smith
and good retailers, or from
IAN COPESTAKE, Dept. W17
23, Connaught crescent,
Brookwood, WOKING, Surrey GU24 DAN
Telephone/Mailbox: 048674755

PRICES including MANUALS, VAT, P& P

WORDSWORTH DISC 40-TRACK BO-TRACK

including rigid A5 wallet £22.71 £23.86
LITY

without wallet £8.62 £9.78

with wallet £11.78 £12.94

* £2.00 OFF IF YOU BUY BOTH AT ONCE #
WORDSWORTH TAPE 1754 MANUAL ONLY ¢288
DISC WALLET £3.16 £19.55

'SEE 10" DISC LIBRARY BOX ¢318
(the best design we have seen)

PROGRAMS AVAILABLE SOON ON 3-INCH DIsSC
EUROPE:- Prices as above
OQUTSIDE EUROPE:- Please add £3.00 per item

Animate your Basic programs with Arcade-speed Sprites

SIMONSOFT SPRITES VERSION 2

@ £12.95 each BBC Model B !

A devastating new sprites package ! FASTEST EVER screen movement seen in

Basic programs brought to your own character designs. All routines called from

Basic. no knowledge of machine code is required.

Look at thess features:

1 Pixel-by-pixel movement, resulting in a fluid-smooth mation of sprites. Yet even
when moving one pixel at a time, a sprite may crogs the screen 40
times in 13.5 seconds.

2 Up to 48 SPRITES on screen at any one time.

3 Al 16 logical colours available in _Sprite design.

4 12 different base sprites each with up to 3 clones. Each sprite has
independent screen images and movement control.

5 Two images for every sprite to allow ultra-smooth motion (left, righthand
pixels). Can be defined separately for animation 0. jumping frogs,
running men, etc.

6 COLLISION DETECTOR with hit flags set to the numbers of the

Haprs sprites overlapping.

MMy 7 SUPERSPRITES of up 1o 24 x 24 pixels. Can be moved as a

3 single sprite, uses just two coordinate integers.

8  Incredible ENLARGEMENT FACILITY allowing up to x5
magnification of any sprites. Let your invaders loom out of the
screen in 3-0 effects| =

g‘:j;; 9 User-defined PRESET FLIGHT PATHS each with 8 directions of

“ 255 steps.

10 Both EOR plotting and TRANSFER plotting available. EOR plotting allows
sprites to cross background without disrupting it, transfer plotting cuts
through background. Transfer plotting + background storage available
for no disruption and no colour change as sprites cross background,

11 '0ld" sprites deleted autormatically, screen boundaries crossed
automatically.

12 TWENTY different sprite routines: optimise on speed and memaory space by
choosing the routine best suited to your program.

13 Routine deposited in RAM, write Basic as normal, then SAVE/LOAD your
program and sprites as a whole,

14 Two arcade-speed demonstration games (inc. DEVII SWARM) using sprites.

15  Excellent manual accompanies package,

16 May be used in programs you wish to market,

17 Compatible with DISC/CASSETTE based system. Please specify.

Hapt

rd
o

FlAnD

PLEASE compare with other sprite packages
DON'T OPT FOR ANYTHING LESS

SUPERFRUIT (32K) £5.95

Simply the best. Full colour high
resolution graphics. Spinning reels with
‘bounce’. Ircredible gamble effects, hold,
d types of gamble, swap reels, two-way
nudge, nudge gambles, coin pile that
shrinks/grows, great sound affects.
Separate instruction program. This
implementation is in a class of its own.

“You would be fully justified in
claiming that it is better than the real
thing” — M. Field, Oxford.

Show'c ASTROWARS (32K) £6.95

WA The up-to-date version of
asteroid style programs. Your ship is
trapped in an asteroid swirl and your
only hope for survival is to blast @ clear
path through the asteroid cloud. Two
types of alien saucer make your
existence perlious. One homes in on your
ship, the other strafes it while dodging
your laser bolts. A unique feature allows
you fo set the speed of the action, the
initial screen number, and the frequency
of both kamikazi and strafer saucers.

Actual screen photograph

Please order from

SIMONSOFT, 25 TATHAM ROAD
ABINGDON, OXON 0X14 10B

For prompt despatch — Dealer and foreign distributor enquiries welcome
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WITH THE NEW

IDYBASE

MICROCOMPUTER
HOUSING

Designed around the
BBC model B but suitable
for various models.

For School, College, home
and business use this
compact housing
offers special
safety and security
features. Made up
of individual ;
modules—available
saparately — if you
already own the oniginal
Tidybase you can upgrade it.

With the processor 'locked’ in
place; plugs and sockets inaccessible
there is little opportunity for tampering
or pilfering.

* Optional and unique security bar
locks equipment in place.

& 3 or 4 way socket accommodates disk drives available

manitor, processor, drive, printer ete. s Optional trolley for ease of

One external lead only for mains input—  mavement or unlock and carry the
no multi-plugging. no adaptors. system,
® Strong metal construction with safety

edges, stoved finished Brown or Cream,

® All individual
modules interlock
to provide complete housing.

* Alternative housings for various

For full details

REMEDIAN INSTRUMEMNTS LIMITED "
3 Over Links Drive, Poole, Dorset BH14 90U remdlan
Tel: Canford Cliffs (0202) 708404

EPROM PROGRAMMER for 12K ATOM
and BBC B

Designed as a low cost practical solution for the serious computar
hobbyist. Program supplied on tape. Plugs into Acorn bus connector on
Atom and into user port on BBC machine,

NOTE - 6522 VIA must be fitted to Atom and BBC machine together
with appropriate external connectors.

NEW MODEL —Will program 2716, 25632 & 2732 on 12K Atom (larger
ROMs if extra memory available). Will program 2716, 2532 2732 &
2764’s on BEC Model A and additionally 27128 on the Model B (or

32K A with 6522 fitted).
MENU DRIVEN — it will:
1 Copy from EPROM into memory 3 Verity EPROM against memary
2 Copy from memory into blank 4 Check for blank EPROM
EPROM
Software supplied on tape can also be put into EPROM
Supplied in a sloping box complete with connecting cable,
instructions, standard 28 pin socket

only £35 + VAT p&p £1
orincluding a high quality textool 28 pin ZIF socket

ONLY £45 + VAT p&p £1

ROM EXPANSION CARD FORATOM
Plugs into utility ROM socket inside case. Allows up to 4 off 4K EPROMS
to be software selected. Assembled and tested board
£13.00 + VAT + 50p p&p
SIDEWAYS ROM EXTENSION RAM/ROM CARD FOR BBC

Allows up to 13 additional ROMS to be fitted OR 16K or RAM + &
additional ROMs. Provision also for 2 of the sockets to be used to hold
2764's and to simulate a 16K ROM. All address and data lines fully
buffered

RAM allows programs to be downloaded from disc or tape and run as a
sideways ROM. Any write signal to the sideways ROM area will appear in
the RAM.

Also will allow programs to be developed for subsaquent insertion into
sideways ROM.

High quality PTH Board, assembled and tested.

£29.50 + £1 p&p

BUTTERFLY BOARD FOR BEC
Fits into one of the

sideways ROM sockets

and allows a 16K

program to reside in two

low cost 2764's to

Orders and further details

tor
HCR Electronic Services
The Industrial Unit

CONTEX

Professional Software for the BEC Computer

r Command |7 for halp)
ciiseee). A h e

Mar | SPREADSHEET 32K

Car tax 7500 000 000] A complete and versatile ‘calc’ program
Insure 0.00 15000 000 | and tutorial. Models over 1.000 cells
Loan 150.00 150.00 1560.00 | using up to 26 columns and 99 rows.
Daprec. 100.00 100.00 100.00 | Equations, constants, data or text in any

Repairs 000 2500 000
Maint. 0.00 . !
Petrol 368.00 2500 52.00
i 000 500 000
Other 1200 300 3.00

Tonal 373.00 458,00 361.00

o, r—

Mileage 600.00 400.00 B50.00
MPG 3033 2812 29.75

Cosat/ml 0.62 1.14 042 |

NEW FOR DISC USERS
If you are seeking a top guality spreadsheet for financial or statistical analysis
you need look no further. The enhanced disc spreadsheet has all of the
facilities of SPREADSHEET 32K PLUS individual field widths and decimal
formats, more help, use cell coordinates or headings. additional
preprogrammed functions, access to DSF commands and more!
DISC SPREADSHEET £12.99 inc.

lexisting tape users return tape and £6.00 for upgrade)

TYPING TUTOR 32K

Specifically designed for the BBC micro the 90 smoothly graded lessons and
the free form option teach and encourage fast touch typing. Intalligently
checks for errors, monitors progress, times (WPM) and makes
recommendations. Audio key feedback, metronomic pacing. clock and
revised performance options. Auto keyboard finder display for every lesson.

Add own lessons if required. 12 Page instruction bookiet.
Cassette £9.99 inc.
Digc £11.99 ine.

cell. Emphasis on ease of use. 10 chr
columns; 9 digit accuracy: print: row &
col insert or delete; functions: colour:
wariables; save & restore; copy cell: auto
replicate col & row: auto formulae
adjust; scroll; search; help; evaluate;
limits. 20 page instruction booklet.

' Cassetta £9.99 inc.

_ﬂ_ﬂ_q
NV G P et 0 0 e T RTY e P i
o

Fast delivery. Discs supplied are 51" pleasa specify if 40 or 80 track requirad.

CONTEX COMPUTING (B2)
15 Woodlands Close, Cople, Bedford MK44 3UE.

Eimulate a 27128 ROM. Parker Road
uilt and tested FLECTRON Chelmsford
£16.00 + VAT LERVICER Essex CM2 OES

+ 50p p&p Tel: (0245) 3507188

Micro/T.V. Adaptor

Do vou get fed up with
constantly unplugging vour
T.V. ariel, fitting vour micro
lead behind vour T.V., and then
having to change back?

Use this Adaptor and a simple
switch beside the T.V.
connects or disconnects vour
micro.

Switch on, change channel and your
micro has its V.D.U:, switch off,
change channel and you have your
T.V. Easily fitted in 15 seconds.

£7.99 complete (incl. p&p)

Send cheque/P.O. together with
Name, Address, Make & model of

micro to: MR H. ALLEN,
Milford House,
Bolt House Close, Tavistock.

DEVON. PL19 SLL
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Thebestin

booksand

software for
the BBC Micro

USING BBC BASIC
by P.J. Cockerell

This book aims to develop both skills in
BBC BASIC and a more intimate know-
ledge of some of the special features on
the BBC Microcomputer. Programs as
well as text are presented in an easy and
accessible style and the emphasis is very
much on developing various techniques
and skills by actually using the programs
provided.

047190242 X

392pp £6.95

A YOUNG PERSON’'S

| John Astrop

EU!EE 7O BBC QAS_IC‘ A
by M. Milan : |

This book is a friendly programming
primer which assumes no previous
knowledge or experience of computing. It
emphasises the advantages of a struct-
ured approach to programming, paying
particular attention to good programming
technique. Helpful hints for overcoming
problems and making programming eas-
ier are given throughout the book.
085012 393 3 116pp £4.50

Published by the National Computing Cantre and markated
by John Wiley and Sons Lid

COMPUTING FOR ALL
THE FAMILY WITH A
BBC COMPUTER

by T. Noble

Following the tremendous success of The
VIC-20 for Children, Tony Noble has now
written a similar book for the popular BBC
computer.

The book begins with an introduc-
tion to the uses of microcomputers then
takes you through about 50 short simple,
easy-to-follow steps that take you from
turning on the computer to advanced
BASIC programming. These have been
thoroughly tested in schools with out-
standing success
0905104 587 180pp £5.95

Published by Sigma Technical Press and marketed by John

| universe. Thank you.

Wiley and Sons Lrd

MY SECRET FILE
by Phil Nathans
Based on the best-selling book by

A personal database for your darkest
thoughts.

Do you have secrets you wouldn't
even confide to your closest friend? Let

| irregular) right

alone your family?

At last, you're no longer alone. My
Secret File turns your personal computer
into a personal confidante. And ‘o keep |
your confidences confidential, it's even
password protected — because these
days, you can’t even trust your micro not |
to blab.

0946855 404 book/cassette pack £9.95

Published by Mosaic Publishing Ltd, and markeced by John
Wiley and Sons Lid ‘

THE UNORTHODOX
ENGINEERS: The Pen and |
the Dark Sl
by Keith Campbell |

Based on the story by Colin Kapp

Colin Kapp created the classic SF stories
about the Unorthodox Engineers — and
now you can try to solve the mystery of

| the indestructible pillar of darkness and

the riddle of contra-energy in this mind- |
bending text adventure game.

By special arrangement with an
unspecified alien culture, Mosaic will let |
you have the story along with the |
program — so at least you're in with a
chance. Please read the story carefully. ..
because we'd like to release our Spring
SF bookware blockbuster (Harry
Harrison’s Stainless Steel Rat on micro
for the first timel) before you carelessly
unleash contra-energy across the

0946855 20X book/cassette pack £9.95 .
Published by Mosaic Publishimg Ltd and marketed by Joha |
Wiley and Song Lid

TENSE FRENCH: Know
_}iaur Ver._tgs

by Sulis Software

Tense French teaches you how to get
those basic French verbs {regular and
The little beasts are
translated, listed and tested, so that
whether you've a gift for languages or
not, these common verbs won't bother
you again,

0946658 55 2 £9.95

Published by Sulis Software Ltd and marketed by John
Wiley and Sons Lrd

' JUST A MOT: Vocabulary

by Sulis Software

A bi-lingual program for learning 1000
useful and up-to-date French words.
There are five vocabulary areas: Travel,
Shopping, Food, Drink and Essentials.
Work from English into French, or vice
versa, with a choice of games or key-in

| options.

0946658 35 § £9.95
Publishred by Sulis Software Ligd and marketed by Joha
Wiley ang Song Lrd

COMPUTER
BOOK MONTH

The books and software featured
in this advertisement plus many
other titles will be on display at
leading bookshops and computer
stores in the UK during

March 1984,

For a checklist of titles please
write to

Annabella Duckit,
John Wiley & Sons Ltd,
FREEPOST, Baffins Lane,

CHICHESTER, West Sussex
PO19 1YP, England

| @ John Wiley & Sons Limited

Battins Lane- Chichester
sussex POM91UD- England
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CHEMIPLANT

H &H
M sorFTwARE

PRESENTS 3 NEW TAPES
for the
BBC 32K COMPUTER

to add to their existing range of games
and educational software.

LOONEY LIFT
A new action packed arcade game with hi-res
graphics, full colour and sound. Keep your guests
jumping, operate the lift and watch out for the
luggage. The alternative is the sack!

£7.50

CHEMIPLANT
Another first? A chemical plant simulation. Avoid
explosions, spills and other disasters on your way to
your first million. Plant manual included. Hi-res
graphics.

£7.50

STORY
Electronic storytelling!
First make up some scenes using pictures from the
computer bank or use your own drawing skills. Then
write your story. Up to 7 screens can be displayed,
saved and printed.

£6.50

To get more information about our new and
existing software, ask for a catalogue. Please send
a s.a.e.

#** Disc versions available: please add £1.50 ***
Please send orders and cheques/PO to:

H & H Software, Dept M, 53 Holloway,
Runcorn, Cheshire WA7 4TJ. Tel: 09285
65566
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NOW EVERYBODY &4

(#)
CAN BE A 4

SWIFT PROGRAMMER!!!

The new Swift Programmer Pack contains specially printed
sheets to help accurately position type and graphics on the
screen.

Each Pack contains 100 printed surfaces each of:

TEXT GRID ONE . . . For use with Modes 1, 2, 4 & 5
TEXT GRID TWO . . . For use with Modes 6 & 7
GRAPHICS GRID . .. 1280 x 1024 gu in steps of 50
CHARACTER DEFINITION GRID . . . Numbered 8 x 8
squares for easy reference
PLUS . . . A5 binder to hold pads
It you own a BBC or ELECTRON micro, Swift Programmer
Packs can help make your programming easier and faster.

PACKS AVAILABLE
3 AT ONLY
S £5.95 each
(+ please add £0.95 p&p)

A e e o T e o e i s e o e ok ke e ok e o o ok

SWIFT READER

A suite of eight programs designed to help children
(age 4 +) learn to read.
This package takes children from simple letter recognition,
through to the reading of a simple story, incorporating
“Variable Text Read Out” speed options.

Swift reader ref. Swift 8

SWIFT G.C.E.
HISTORY

Three packages, each containing TWO programs, designed to
be used as G.C.E. O'Level Study and Revision aids, with text
and test facilities.

SWIFT 6 . . . Hitler's Germany 1933-1939
Mussolini's Italy 1919-1939
SWIFT 7 ... Lenin's Russia 1917-1924

Stalin's Russia 1924-1939
SWIFT 9. .. USA in the 1920's
Roosevelt's new deal

CASSETTES £9.95 each inc.
DISCS £11.95 each inc.
All programs are for 32k micros

Send cheque/P.0. with details of

Packs/Tapes/Discs required to:

SWIFT MACHINE SOFTWARE
154 Greenfield Road, Holmfirth
Nr. Huddersfield W. Yorks HD7 1LP
or send for further details




Mazemunch listing

From Page 66

100 FOR T¥=0TO NBL-1
:PROCBHOST
tNEXT
tUNTIL LIVESK=0
110 RUN
120 DEF PROCGHOST
:PROCMOVE
:COLOUR 3
+IF 06X(T%)=225 COLOUR 13
ELSE IF DBX(T¥)=238 COLOUR 0
130 IF TIME <{12-SCREENY)#100
VDU 19,T%+1,B;0;
ELSE VDU 19,Ti+1,Th+1;0;
140 IF PEEKX=-1 A%(10,10)=32
:PRINT TAB(10,10);CHR$ 32
130 IF XU=GXL(TY)+DBXLAND YX=BYL(TY)+
DEYXAND TIME »(12-5CREENY) #100
PROCDIE
160 PRINT TAB(GXX(TX),BYX(TH));
CHR$ (DBX(TY));
TALBXLATR) (BYRATL) )=0B%(TY)
$0B%(TA) =AY (BXL(TY) +DBXY, BYL(TL) +
DEYY)
sBXL (TR =6X%(T%) +DGXY
t6YR(TX)=BYL(TY) +DBYY
tCOLOUR Ti+1
tPRINT TABAGXX(TX) ,BYL(TA});
CHR$ 238
PAK(BXYCTY) ,BYL(TY)) =238
tENDPROC
170 DEF PROCMOVE
1D6X%=0
tDEYY=0
:PROCX
tIF TIME {{12-SCREENL)#100 DEX}=-
DEXY
s IF DGXA+BXX(TL) Y190R DEXL+GAYL(TY
10 DBY%=0
180 PROCPEEK
tIF PEEKY 225 DEX¥=0
150 PROCY
:1F TIME <(12-SCREENY)#120 DEYI=-
DEYY
200 PROCPEEK
1 IF PEEKY>225 DBYY=0
210 ENDPROC
220 DEF PROCY
:DGXA=8BN (XL-BXX(TY))
:ENDPROC
230 DEF PROCY
:D6YX=56N (YX1-BYL(TYL))
:ENDFROC
240 DEF PROCPEEK
s PEEKX=AL (BXX(TY) +D6XY,6YX(TY) +D6
i)
+ENDPROC
250 DEF PROCMAN

+COLOUR 5
10%=0
1P1=0
tRL=INKEY (0)
1#FX15,1
250 IF AX=-1ENDPROC
270 CY=Ci+1
tIF Ci=238C%=234
280 [F A%=136PY=-1
290 IF AX=137P¥=1
300 IF A%=908%=1
310 IF AY=450%=-1
320 PRINT TAB(XX,Y%);CHRS b 5
tAROXE, YY) =32
tIF XX+PY19 XX=0
1Pi=0
ELSE IF XX+PU<0 X¥=19
tPi=0
330 LX=A%(X%+PY, YI+0Y)
340 IF Lx=-1 A%(10,10)=32
1SC%=SCH+10#RND (5)
:SOUND 1,1,100,10
330 IF L¥=224 SCY=5C%+1
1EATY=EATY+1
+SOUND 0,2,125,1
360 IF L%=225 SCX=5CYL+10
tEATH=EATI+I
tTIME =0
s+ 50UND 1,2,255,20
370 IF LYX>225AND L¥<3238 PY=9
:8%=0
380 IF L%=23BAND TIME »(12-SCREENY)#]
00 PROCDIE
ELSE IF L¥=23BAND TIME ¢(12-SCREE
NL)#100 PROCCHECK
t PROCKUNCH
390 IF EATX)=212 COLOUR §
tPRINT TABUXX+PZ,YL+Q%):CHRS (CY)
: PROCCOLOURS
tPROCSCREEN
1EATY=0
1PROCMEN
:PROCREPLACE
tSCREENZ=GCREENY+1
:PROCSCREENCOUNT
400 XA=XA+FY
$YR=YL+0X
tPRINT TAB(XYL,YL);CHRS (C¥):
sALONE, YE) =32
:COLOUR 3
tPRINT TAB(4,0);5CY;
:ENDPROC
410 DATA 8,3,3,3,
420 DATA 2,0,0,0,
430 DATA 2,0,8,9
440 DATA 2,0,2,2,0,2,-1,2,0,2
430 DATA 2,0,10,11,0,10,3,11,0,10
460 DATA 2,0,0,0,0,0,0,0,0,0

LRl Bt Bl Bt |

3,3,3,3,3,4
0,0,0,0,0,2
0,8,3,9,0,2
0,2,~
1,0,1
0

470 DATA 2,0,3,3,0,2,0,3,3,4

480 DATA 2,1,0,0,0,2,0,0,0.2
430 DATA &,3,3,9,0,6,3,3,0,10
500 DATA 2,-1,-1,2,0,2,0,0,0,0
510 DATA 2,-1,-1,2,0,2,0,8,3,3
520 DATA 10,3,3,11,0.2.0.2.1 ,-
530 DATA 0,0,0,0,0,0,0,2,-1,-1
540 DATA a.;.s,&,u,z.u,:u,z,s
550 DATA 2,-1,-1,2,0,2,0,0,0,0
560 DATA 2,-1,-1,2,0,2, u 8,3,3
570 DATA 6,3,3,11,0,2,0 110,3,9
ﬂammznuuanm,mz
590 DATA 2,0,8,9,0,3,3,3,0,10

600 DATA 2,0,10,2,0,0,0,0, ,0
610 DATA 2,1,0,2,0,2,0 8,3,3
620 DATA &,3,0,2,0,2 0,10,9,-1
630 DATA 2,0,0,0,0,2,0,0,2,-1
640 DATA 2,0,3,3,3,5,3,0,10,3
630 DATA 2,0,0,0,0,0,0,0,0,0
460 DATA 10,3,3,3,3,3,3,3,3,3
470 DEF PROCSCREEN

:FOR T=0TD 15

VDU 19,7,0;0;

tNEXT

:CLS

+RESTORE

1FOR Y=1T0 2&

tFOR X=0T0 9

:COLOUR 4

tREAD A

tIF A==1 AL(K,Y)=32

TAL(19-X,Y)=32

160TO 740
580 IF A=0 COLOUR 3

tPRINT TAB(X,Y);CHRS 224

XX, Y)=224

:PRINT TAB(19-X,Y):CHRS 224

tAL(19-1,Y) =224

:COLOUR 4

160TO 740
670 IF A=! COLOUR 13

tAYLLY,Y)=225

tPRINT TAB(X,Y);CHR$ 225

160TO 730
700 COLOUR 4

:PRINT TABLX,Y);CHRS (224+4);

tALIX,Y)=2244A

tIF A)=h A=f+]

J
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740

T30
760

170

780

190

800

Mazemunch listing

From Page 151
710 COLOUR 4

1C=0

1 IF A=8 A=9

1C=1

ELSE IF A=10 C=1
1A=8

720 IF A=10AND C=0 A=11

ELSE IF A=12AND C=0 A=10

730 PRINT TAB(19-K,Y);CHR$ (224+A)

(AR(19-X,Y)=224+4

NEXT

tNEXT

tAX(10,101=32

tPRINT TAB(10,10);CHRS 32

VDU 20,19,8,1;0519,9,2;0;
:COLOUR 8

tPRINT TAB(0,0);"1UP ":TAB(Y
y01 3 "HIGH *;

:COLOUR 3

tPRINT ;Hi

1 ENDPROC

PRINT TAB(19-X,Y);CHRS (224+A)
DEF PROCCHARS

VDU 23,225,0,0,24,560,40,24
y0,0,23,226,24,24,24,24,24,24
,24,24,23,227,0,0,0,255,255
y0,0,0,23,228,0,0,0,255,255
y24,24,24,23,229,24,24,24,255
y299,0,0,0,23,243,14,40,116
y116,116,254,24,0,23,244,0, 16
,8,8,8,8,0,0

VDU 23,245,12,30,30,12,48,120
y120,48,23,2446,0,2,0,0,14,0
+0,0,23,247,128,96,64,32,0,0
y0,0,23,248,111,172,237,185
y43,28,8,56,23,249,15,72,8,0
10,0,8,56,23,250,0,128,128,128
v0,0,0,56,23,252,0,0,86,32,74
136,72,16

VDU 23,230,24,24,24,31,31,24
124,24,23,231,24,24,24,248, 248
v24,24,24,23,233,0,0,0,248,248
y24,24,24,23,232,0,0,0,31,31
124,24,24,23,242,56,40,56, 14
16,48,16,48,23,238,24, 189,50
y70,235,129,64,36,23,251,0,124
4235,255,255,124,124,56

v 23,23%5,9,0,0,0,0,0,0,0,23
y294,145,82,0,195,0,34,65,129
VDU 23,234,24,24,24,31,31,0
10,0,23,235,24,24,24,248,248
v0,0,0,23,224,0,0,0,16,0,0,0
v0,23,236,90,40,90,255,129,129
y66,60,23,237,90,60,90, 255,129
y126,126,0,23,240,0,108,234
y2a4,254 254,124 ,56,23,241,24
,16,16,0,0,0,0,0

810

820

830

B40

830

840

tENDFROC
DEF PROCINIT

1Xi=10

tYi=20

1@%=0

tPI=0

1LX=32

1Ch=236

1EATI=1

15Ch=0

1NGL=2

tLIVESE=3

A$(0)=CHR$ S+CHR$ 18+CHR$ 0+
CHR$ S+CHR$ 240+CHR$ B+CHR$ 1B+
CHR$ 0+CHR$ 9+CHR$ 241+CHR$ 4
tA$(1)=CHRS S+CHR$ 1B+CHRS 0+
CHR$ 3+CHR$ 242+CHR$ 4
1A§(2)=CHR$ S+CHR$ 18+CHR$ 0+
CHR$ J+CHR$ 243+CHR$ B+CHR$ 18+
CHR$ O+CHR$ 7+CHRS 244+CHRS 4
A$(3)=CHR$ S+CHR$ 1B+CHRS$ 0+
CHR$ B+CHR$ 245+CHR$ B+CHR$ 18+
CHR$ O+CHR$ J+CHR$ 244+CHRS B+
CHR$ 1B+CHR$ O+CHR$ 9+CHR$ 247+
CHR$ 4

A$ (4)=CHR$ S+CHR$ 1B+CHR$ 0+
CHRS &+¢CHR$ 24B+CHRS B+CHRS 18+
CHR$ 0+CHR$ 4+CHR$ 249+CHR$ B+
CHR$ 18+CHR$ O+CHR$ J+CHR$ 250+
CHR$ 4

1A% (5)=CHR$ S+CHR$ 1B+CHR$ 0+
CHR$ B+CHR$ 251+CHR$ B+CHR$ 18+
CHR$ O+CHR$ 3+CHR$ 252+CHR$ 8+
CHRS 18+CHRS O+CHR$ 9+CHR$ 241+
CHRS 4

FOR T=0TO NBX-1

tBAN(T) =747

tBYT(T)=15

106%(T) =224

tNEXT

1 SCREENY =1

sAL (X%, VL) =32

1COLOUR 5

:PRINT TAB(XX,YY):CHR$ (C%);

1 ENDPROC

DEF PROCDIE

1COLOUR 13

1PRINT TAB(XX,Y¥):CHR$ 254

tFOR G=255T0 OSTEP -10

+SO0UND 1,-15,6,1

tNEXT

sLIVESL=LIVESY-1

tFOR T=0TD NGY-1

+COLOUR 3

+IF 06%(T)<>224 COLOUR 13

870 IF LIVES%=0 PROCDED
880 PRINT TAB(BXL(T),BY%(T));

CHR$ (0B%(T));
tA%BXL(T) ,BYZ(T) ) =0BX(T)

8%0

700

910

520

30

940

tBXX(T)=T4T
16YL(T)=15
s0BX(T)=AX(BX%(T) ,BYL(T))
tALBXL(T) ,BYX(T))=238
tCOLOUR T+i

tPRINT TABIGXX(T),BYX(T));
CHR$ 238;

tNEXT

AL(XE,Y%)=32

:PRINT TAB(XX,YY%):CHR$ 32
1C%=236

:COLOUR 5

1Xi=10

1¥i=20

1Pi=0

18%=0

tPRINT TAB(XX,YX);CHR$ (C%);
106X =0

:DEYi=0

:PROCMEN

:ENDFROC

DEF PROCMUNCH

+50UND 3,3,100,10
1SCA=5CY+50

:COLOUR 3

$IF OBX(TX) <3224 COLOUR 13
IF OGX(TX)=225 SOUND 3,3,100
10

:TINE =0

PRINT TAB(GXZ(TX) ,BYL(TY));
CHR$ (DBY(TY));

SALIBXL(TY) ,BYX(TY) ) =0BY(TY)
tBXX(TH)=74TY

t6YL(TE) =15
s0BX(TH) =A% (GXL(TL),BYL(TY))
TAL(BXR(TY) BYX(TL) ) =238
tCOLOUR T%+1

tPRINT TRBIBXL(TY),BYR(TL));
CHR$ 238;

t ENDPROC

DEF PROCCHECK

tdi==1

1T4=0

tREPEAT

tdi=di+]

tIF BXL(JX)=XXA+PUAND BYX(JY)=Y1+Q

% Th=dl
UNTIL J%=NG%
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BBC BEC e I T/HE —!
MICRO MICRO ; ; O6EE
USER USER & | |oecw
QUK T3] | space pior| TENPINS
! and other programs listed and other programs
= in thea pages of listad in tha
% A Noohad 20
L E::' 1 -*f_."”. :
Deathwatch | s
and 24 other programs and 22 other programs "/ ;J

listed in the pages of
BBC Micro User

listed in the pages of

BBC Micro User programs listed in the

Vol 1, No. 1. Vol. 1, No. 2. 5:?_.:,“;:“;: Micro Usar
L March Issue April Issue May Issue June Issue July Issue
DEATHWATCH, a superb KING KONG, rescue girls AIR STRIKE, a fast and SPACE PILOT, lost in space TENPIN, a simulation of
arcade game BINGO, clever from the Empire State furious arcade game; Test you must fight off repeated Tenpin Bowling;

uses of the randomise
function; BUBBLESORT
moutines; TESTS function
keys in machine code. 0.1
COLOUR and GRAPHICS
ROUTIMNES: create a

Building before killing Kong.
NIM, a structural game of
strategy. TOKENS, unravel
the Basic ROM;

FORMATTER, an essential
disc utility; DISASSEM, a

your mental powers with
PELMANISM; ANAGRAMS,
the word game.
CHARACTER, generate
vertical and inverted text.
TELETEXT, animation in

attacks from alien life forms.

NOMISM, you are a
nomadic herdsman
desperately trying to eke out
8 living on the plains of
Africa. COLOURFUL

SPACEPODS, beat the alien
hordes; CUP, Exciting 3D
graphics technigues TEST
and STEADY, programs to
accompany the Beeb Body
Building Course. BREAKFIX,

kaleidoscope of screen full machine code Mode 7. BEEB, two joystick CHARACTERS PLUS other Don't let Break destroy your

designs. disassembler. BXBICISES. listings from the June issue.  precious variables!
| ooa 5 ) .
i ga6oo FRUITIES | | 26600 28600 T1sHIN’ Micro User programs
| r @ | and other programs
e Robin 9, « i now on disc as well as
! limted i tha ! i ) Val. 1, No. 8
Akl o T ;’;ﬁh | e on cassette!
J o Unar o ¥ i .{‘ '_.J-E
A}, e ey art \a;ﬂ; | Since we started our highly successful
;,n,- '.;,' Q i FA I.ff? ' cassette service to readers we have been
‘\."qw..--. . A5 gl inundated with requests to supply each
7%{1 ) =y month's programs on disc.
L - / 4 Now it's happened!
: | ,f;“’::‘ We've even incorporated an automatic
: | menu downloader. Just boot up the disc,

|
| make your choice from the menu, and away

- August Issue September Issue October Issue you go!
FRUITIES, driven by strange ~ ROBIN & MARIAN, rescue FISHING, a compulsive day's And all for £5.75 a disc, including post and
urges you climb the ladders ~ Maid Marian from the Sheriff angling. JOYKEY, convert packing.

programs to joystick.
PENTEST and
BELLRINGER, for Micro
User light pens. CONTOURS,
an educational program.
LINK BBC Micros to each
other. PLUS all the listings

of adventure to risk all in the
gardens of unearthly frights.
ANIMATION, a suite of
programs that really bring
your screen alive; CASDISC,
the machine code downloader
for your disc system; MODE

of Nottingham. GALACTIC
INVADERS, an exciting
arcade game. DFS
BENCHMARKS, 14 DFS
test programs. ANIMATION,
new techniques. TERMINAL,
connect a BBC Micro to a

Of course, our very popular cassette tapes
of the month's programs are still available.
The price for these is unchanged - £3.75 a
cassette, including post and packing.

ORDER FORM ON PAGE 169

T colour routines. mainframe. from the first Electron User.
: | S El
| o | 2 | Barrel g L§
| DEGE Goblins | ‘ oeag” %Wﬁf % Bttrtle 20600 _/ E‘{‘.-HJK
1 and £ . | - \ |
1 B lﬂﬂkia{:k Jl.-'e" Brldge and other programe !i { {
o latad in the pages }

B <) ' b B
) ¥ *:,L._.«:r L — e i
i LV | AR e e L=

| ‘-.}__ y A :,1,.. o éi Vg, ot thae Micr\;:-..:r M=y

L L h 1 =, “§EE ¢ iLi Ma. 10 Rl
and othaer ¥ - L Fji i ! L) QRS

::m::"“"hﬂ ey _,!I ! i =Y ‘1_1 ti;l:d:;:r:;
. ."I = l ¥ | 0 I__."!: P &

| '}Hhrh'l;n Ul;r. is | F [ % ?.ﬂ Tha Mlcr:l:.ll.u;r
i Vol 1, No. 8 e v ) Mo. 1
} 4 : | N A
November Issue December Issue January Issue February Issue March Issue
GOBLINS, an enchanted TOWER, rescue London's BARRELS, an all-action INVASION, the classic MAZEMUNCH, blockbusting

journey. BLACKJACK, the
casino favourite. CHARGE
and PENDULUM, Body
Building Course part 9.
SIDEWAYS: programs in
ROMs. PENDRAW, a light
pen sketching program. PLUS
all the programs from the
second Electron User.

treasure SANTA, help Father
Christmas deliver his
presents. VDU 23, an
invaluable character defining
utility. PAGED, the listing
from our paged graphics
article. PLUS all the listings
from the third issue of
Electron User.

arcade game. NOTEPLAY, an
antertaining musical utility.
DUMP1 and DUMP2,
multitone screen dumps. All
the programs from our
SOUND, BEGINNERS® and
GRAPHICS articles PLUS
12 programs from the fourth
Electron User.

arcade game. FROGS, fun
for all the family.
ENGVGEN, a logic game.
BALANCE, a number
learning program. KEY,
single key entry for the
BBC Micro PLUS nine
other programs from The
Micro User.

arcade action. BIRTHDAY,
family fun for our i
anniversary. DERRICK,
number fun for infants.
PIXELPEN, high resolution
for lightpens. LOADTAPE, a
recovery utility. PLUS 18
other programs from the
pages of Micro User.

March 1984 MICRO USER 153



March issua

Beginners: guide to the
keyboard. Build your own
games paddie. Word
processor review, Guide to
text colours and graphics.
BBC operating system,
Part 1. How to avoid
cassette loading problems.
Deathwatch listing.
Upgrade Model A 1o B at
half the shop price. Shapes
program. Bingo listing,
Sorting routines. Test for
function keys in machine
code routines. Colour
monitors, Part 1,

August issue

Beginners: more help on
loops. BBC Micro User's
Manchester show
reviewed. Animation, Part
1. BBC Buggy and Edin-
burgh Turtle reviewed.
Techniques for switching
from tape to disc. Struc-
tured programming, Pan
4. Inside King Kong: case
study of the popular game.
Fruities listing. A guide to
logical operators. Machine
code routines to give
Mode 7 colour. Build yvour
own dual cassette system,

ws BHL s

rem——

3 Gone Fishin®
i, e o gt
in Fler gy gf L g Blimls

October issue
Graphics: How to draw
circles. Fishing. Structure,
the last of the series,
Format: We update the
program. Make a light pen
with Body Building Part 8.
Editing: Print fields. The
Hobbit reviewed.
Workshop: Add joysticks
to your games. Link Up:
Join two BBC Micros. For .
. . NEXT loops in Begin-
ners’ Part 7. Contour
plotting program. Basi-
code, a computer com-
munications language.
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Beginners: simple pro-
gramming. Impressive
graphics with Teletext
Mode 7. Common copying
errors revealed. How to
draw multi-coloured lines.
King Kun% listing. BBC
Operating System, Part 2.
olour maenitor review,
Part 2. Upgrade Model A
to B, Part 2. Finding the
ROM's action addresses.
Binary code and how to
use it. Disc formatter
ligting. Plus B-page pullout
for Basic programmars.

Septamber issue
Animation Part 2. Editing
course; use of TAB. Tum
your BBC Micra into a
graphics terminal. Galactic
Invaders listing. Struc-
tured programming. Part
5. Two new DFS and APTL
Eprom blower reviewed.
Control the outside world
safely with your BBC
Micro. Robin and Marian
listing. Workshop: variable
storage explained. Beab-
cale, investigated. Inside
the Electron: Acorn's latast
micro reviewed.

November issue
Beginners: guide to
character codes. Light
Pen, more useful software,
Forth ROM reviewed.
Blackjack, a compulsive
simulation of the card
game. Putting Basic pro-
grams into sideways
ROMs. Goblins, a fun
packed enchanted journ ay.
Body Building Part 9,
projects for the Physics
lab. The SOUND com-
mand explained, Part 1.
Games design: improve
YOUr programs.

May issue
Beginners: string vari-
ables. Pelmanism listing.
Mode 7 animation, Part g
Interfacing in the labora-
tory. How to generate
vertical or even inverse
text. Graphics course:
triangles and rectangles.
Build yourself a joystick.
The Osbyte routine: full
investigation. Air Strike
listing. Anagrams listing.
Structured programming,
Part 1. How to make full
use of the BBC's editing
function.

Make sure
M| 1 |C/R/O}

June iﬂ:uu

Beginners: Use of the
INPUT statement. Editing
course: LIST and LISTO.
Structured programming,
Part 2. Solve cassette
problems. Build your own
graphics digitisar. Hidden
*FX calls. Guide to indirec-
tion operators. Single key
memory display program.
Space Pilot listing. Gra-
phics course: text and
graphics windows,
Momsim listing. Bring user
defined characters to life.
Speed chip review.

(U/S/E/R|
collectionis

complete!

Back numbers are still
available at £1.25 i.oe0

December izgsue

Tower Bridge — ghostly
encounters in the nation's
capital. Paged Graphics:
6845 animation techni-
ques, Character Definer an
indispensible utility.
Smartmouth reviewed.
Sound explained, part 2,
Body Building, a sound-
fo-pattern converter,
Beginners, working with
strings. Slow Down, alters
pace of your programs,
Graphics: User defined
characters. Santa's Saucer
and Christmas Card.

ORDER FORM ON PAGE 169

January issua

Barrel Battle — an all action
arcade game. Graphics, an
easy to follow introduction
to multiplane images.
Noteplay, an entertaining
musical utility. Body Build-
ing: add a DFS to your
micro, Printing, Pixels, a
multitone screen dump for
Epson printers. Sound
advice, flushing sound
quewes. Beginners, the use
of TAB. Adventures, our
regular column begins.
Bits and Bytes inves-
tigates binary operations.

July issue
Beginners: loops. Ten Pins
listing. Editing coursa: the
PRINT statement. Gra-
phics course: creating sun-
burst effects. Structured
programming, Part 3. How
0 use the user port to
maximum effect. Space
Pods listing. Wordwise
review. Epson FXB0 prin-
ter review. The BEC Micro
as a sophisticated design
tool. Hexadecimal high-
lights. How to edit with
impunity, and fix that
break key.

your

IHEIDE!

il

Byild your own
redd-time clock

12 47 53 |

February issue
Alien Invasion — Mode 7
action in this arcade block-
buster. Frogs'n'Dogs, a
delightful game for all the
family. Number Balance -
simple sums for children.
Body Building, a real time
clock. Sound Shaper, an
easy-to-use envelope gen-
erator. Single Key Entry,
save wear and tear on your
fingers. DIY ROM board,
full constructional details.
Gallery, an intriguing logic
game. Sound Advice, syn-
chronising channals.

L%




Mazemunch listing

From Page 152

:COLOUR 5 tPRINT TAB(10,10);* *;
:IF 06X(TX) )32 EATL=EATY+1 tPRINT TABIXY,YX);CHRS (C3); {NOVE 440,700
730 ENDPROC tALLXL, VL) =32 tPRINT A$( (SCREENY-1) MOD &) |
940 DEF PROCMEN : ENDPROC

:A%(10,10)=-1

tBAX(T) =747
16YR(T)=15

ELSE NOVE 0,156
tPRINT A$((SCREENZ-1) MOD )

:COLOUR 5 990 DEF PROCSCREENCOUNT -ENDPROC
:IF LIVESK)0 PRINT TAB(9,13); ¢ IF SCREENL(=20 FOR H=0TD SCREENL  {o00 per PROCDED |
STRINGS (LIVESY-1,CHR$ 236);" -1 :COLOUR 3
" $MOVE Hesd, 156 :PRINT TAB(S, 15) ; "GAME OVER"
970 ENDPROC tPRINT A$(H NOD &); tIF SCXIHIML=8CY
980 DEF PROCREPLACE tNEXT 1030 COLOUR B
:FOR T=0T0 NGZ-1 :ENDPROC

PRINT TAB(0,0);"1UP *;TAB(S
y0)§ "HIGH *;

: 0B (T) =A% (BX4(T) ,BYA(T)) :COLOUR 2 ;E%ﬂ?“,ﬁz

tAXBXL(T) ,BYX(T) =238 tPRINT TAB(1,27);"="3SCREENY FOR H=0TD 10000

:COLOUR T+1 tENDPROC sNEXT

tPRINT TAB(BXY(T),BYX(T)); 1000 DEF PROCCOLOURS +RUN

CHR$ 238; tFOR F=15T0 1STEP -1 1040 IF ERR =17RUN

tNEXT tFOR J=0T0 400 ELSE REPORT

+DBXA=0 tNEXT tPRINT " at line ";ERL
1Y1=20 :CLS This listing is included in this
«PY=0 :ENDPROC month’s cassette tape offer. See
1§20 1010 DEF PROCFRUIT SIer form ox Page 169,

[e

A0 BBC 32K and ELECTRON

| P,
g‘-}/ﬁfESCA PE: Lead your fellow prisoners out of the

safety of the woods. But wait This is only screen one.
4 different screens. 7 lavels of o By

/,&”’r TWO exciting new gamn:-‘roI’A\
i adventure and strategy on ONE
= il cassette for the

1*-',?' camp through minefields, past dogs, guards and machine guns to the
M)
>
.l"-"z
o

1
* # sggm
PEOBEh: A space flight simulation using ',--:-u;}lr-mte:f.i_t /x’/; brl ' 'Ia nt p rog ra m S ?
supply of fuel, avoid the Planetory defence screen, then combar gravity r
and the hazards of the lower atmosphere 1o bring your craft to a
sate landing. 2 screens. 9 levels o play. l
i 82 | | @ Are you capable of
Cheque/P.0. To: £5 00 & " »
ONLY .
WAREX SOFT 0 A working with a
Goldth Park, P+P [l b
Walverhampior < bunch of lunatics?
BASIC COMPILER Yes, you've guessed —we need an
I A s i editorial assistant at Micro User
A high preformance compiler at a realistic price. and E|EC1T'DH User!
Turns your Basic programs into super fast 6502 machine
code. The compiler is very easy to use, and has the

following features:
* Accepts over 50 Basic keywords
* Handles 26 integer variables
* Full integer arithmetic

The program is supplied on cassette with full instructions
for 32K B.B.C. Micro with 1.2 O.S.

Send cheques/PO's for £14.95 or S.A.E. details to-
PARK SOFTWARE
26 Romilly Park Road, Barry, S.Glam CF6 S8RQ.

-

Can you write
intelligible English?
® Can you create

Send your application, together
with examples of your work to:

The Editor, Micro User,
Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY.
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XTEND: EPROM UTILITY WITH OPTIONAL PROTECTION SYSTEM:
£24.95. Extend capabilities of your micro with new commands. Invaluable to senous
pragrammer: *FIND,COUNT REPLACE: any string combination replaced (Globally or Selectively)
with user specified string (any length). *CONDENSE: Intelligently and selectively removes AEMs,
comments, spaces, compacts lines inta multi-statement lines. Removes empty lines. *APPEND:
juins code simply. "KEYS: Display and edit function keys. "MEM: memory summary with
variables taken into account. *STEP: much enhanced trace. Step through line by line at own
pace, Numbers shown discreetly at top. Twin screens to protect graphics. Stop and interrogate
variables any time. *LIST: left justification of all statements. "VAR: dump variable contants, FN
and PROC locations. *SINGLE generate ‘single key keywords — similar to Electron. “FIX:
recovers ‘BAD PROGRAM's

Calls may be prefixed with X' to avoid clashes with other ROMs

PROTECTION SYSTEM (OPTIOMAL) £7.95. Name and address (please print
clearly] incorporated in XTEMD. Displayed on screen on power-up.
DATABASE: £12.95. Make card-filing obsolete. Cassette/disc (32K}
length. *Fast sort/search any field, ®Search and replace.
search. “Ammend, delete. replace

Use as mailing list, school/class/club/business records, directories, inventories, catalogues.
teaching resource where data compilation and classification are required

EEL: £7.95 Fun way to learn number bonds/tables. Guide eel and eat the number family. 20
levels of difficulty, suitable for 6+ year olds. User performance record for teacher/parent
WORDSQUARE: £7.95 Create wordsquares for any topic.

G.B. GEOGRAPHY: £7.95High Res. maps ot regions

EURO-GEQOGRAPHY: £7.95 High Res. Test your knowledge of countries and capital
citias

PLOTAPIC: £7.95 Display/presentation program allowing pictures to be created using
ca-ordinate procedures. Results linked together to form story (Supplied with Nativity). Age range
B+

GEMINI BUSINESS SOFTWARE: £17.95 HOME ACCOUNTS - MAILIST - STOCK
CONTROL - SPREADSHEET - GRAPHPLOT - COMMERCIAL ACCOUNTS.

MICRO CASE: £35.00 +£3.00 p&p Strong, foam-lined, lockable. Holds BEC micra,
recorder, disc drive. cassettes, cables. Black with aluminium trim

EPROM BLASTING SERVICE Forget cassettes. Put your favourite program in a chip.
Phone for details.

*Variable field
*Specific, between-range, wildcard

Cheque, Access/Visa {Phone anytime), Official ander to:
PRIMASOFT.
FREEPOST, GLOSSOP, DERBYSHIRE SK13 9YB.

Add £3.00 per program for disc version. 50 plp
Excellent royalties for quality Educational software
DEALER ENOQUIRIES WELCOME

EVERYDAY

ELECTRONICS
R

Put your BBC Micro to gmd use in the
electronic workshop/laboratory with this easy
to construct Multimeter add-on. Simply plugs

into the User and Analogue Ports to allow
resistance, capacitance and voltage
measurements to be displayed and read
from the screen.
Measures: resistance up to 10 megohms
(5 ranges)
capacitance up to 10 microfarads (5 ranges)
voltage up to 100V dc (3 ranges)
Software available.

Although tailored for
use with the BBC
Micro model B, the
hardware may be used
with other computers
equipped with an /0
and analogue ports.

HEAG Model & and Sodsl B

AIRLINE

L2
STRATEGY GAMES
&

Airling

Hijacks, strikes, crashes and
spiralling fuel costs must all be
overcome If you are to succeed at
this game. A wing and a prayer will
not be encugh to turn your £3
million to £30 million in the time
allowed, but your financial wizardry
will enable you to take over British
Airways, or will it? l

Dallas

Dallas.

iy

BEC kade B

DALLAS

? STRATEGY GAMES

Can you amass enough petro
dollars to take over the Euing
empire. Cut throat business and an
aye for the main chance may get
you there but you'll need nerves of
steel to overcome the oil king of

BEC Mocel A snd Model B

CORN
CROPPER

ey OW 0‘
f § ¥
3 3

:

? STRATEGY GAMES

Corn Cropper

Limited cash and droughts are two
of the problems facing the farmer.
Planting, fertilizing and harvesting
must all be done economically if you
are to reap the rewards offered in
Corn Cropper. You choose the
method that will bring you success.

O BUSINESS STRATEGY GAMES - £6.95

Selected titles available from Greens, Boots, Rumbelows and all good computer
shops or Cases Computer Simulations Ltd., 14 Langton Way, London SE3 7TL.
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IROPOWERMDOROPONDRE
= GET ON THE RIGHTE
& TRACKWITH
1 MICRO &7
“tilf POWER

Micro Power are an official service and information centre, and we are major suppliers to
Government and educational establishments. We stock the complete range of Acomsoft and
Program Power software as well as a wide range B.B.C. Micro and general computing books.
Our expert staff are always on hand to_provide advice and assistance in the relaxed atmosphere
of our showroom.

COMPUTERS

BBC Model B .. ....
Acorn Electron . . .. ..
{phone for availability)

£ Datex/Lloytron cassette recorders (inc. leads) 29.90
<Accm BBC cassette recorders (inc. leads) ... 33.90
Memorex S/S S/D Disks (Box of 10) ....... 20.00
Scotch D/S D/D Disks (Box of 10} ......... 32.80

IWEMODOR

MONITORS : T e 17.95
i Vinyl dust covers for computers, disk drives,
Philips TP200 ....... 3 8 monitorsand printers .................. 4.50
Kaga Green Screen 12" ..123. Sureshot self centering arcade joystick . .. ... 18.22
qugusnl:m X l"i:‘lnnlturfT‘J e e e 316.25 Sureshot self centering double joysticks .... 3444 x
Microvitec 14" Colour (Plastic Case) ...... 286.35 Acom joysticks 13.00 St
Microvitec 14" Colour (Metal Case) ....... 247.25 Nuway Master Plug """""""""""" 9 95 (]
Pl fob alious o fmee s L o N D .o.
Computer labels (2000 off) . ................ 23.00 —
Printer paper (2000 sheets) ................ 18.40 o
Epson FX80 ...................... ..., 45385  370mm wide paper (FX100 compatible 2000 sheets) B’
Epson RXBO FIT ... cocnininermnrsnass 366.85 R e P R R T
Mannesmann Tally Spirit 80 Printer cables (parallel or serial) ............ 1550 i IO
plus 1000 sheet plus cable ........... 29999 Stack ightpen ............00c0ieuio 28 75 £
Epmon MO ATV /T L. 401.35  speech synthesiser plus cartridge socket
SmithCorona TP ...............0c.0..0.. 401.35 {Free 1.2 if required) .................. 55.00 |2
i Ml LIS PR T GG P (S S G 129.95  Acom Disk interface (Free 1.2 ROM ifreq.) . . . .. 97.00
s e e T L Y N R 458.88  Ppace disk interface kit .......... ... .. .. 95.00
e O RDOOE .. .. se e s T1.50 m
Econet (Free 1.2 ROM ifreq.) ............. 70.00
Face M0 ek TOOK ... ... ..., 212,75 Teletext adaptor (Free 1.2 ROM if req.) .... 225.00 '
Pace 40 track double sided 200K ......... 270.25 View wordprocessor (Free 1.2 ROMifreq.) .... 59.00 A
Pace 40/80 track double sided 200/400K 350.75 Wordwise wordprocessor ........... . ..... 45.42 j
Pace 40 track double drive 200K ......... 388.70 Beebcalc spreadsheet .................... 39.25 3
Pace 40 track double sided double drive 400K RO BN, e e T e
................................... b16.35 Auto Prommers Eprom Programmer ....... 138.00 —
Mitsubishi 40/80 track double sided double drive Tutor Mate shelves e =
SRR . s v i ks ety o 650.00
Torch Z80 Disk Pack 80 track double sided ALL PRICES INCLUSIVE OF V e,
double drive (including Perfect Soft) 839.50

We provide free fitting for
, all firmware. s

ALL ROADS LEAD TO
MICRO POWER!

Showroom: Mail Ordar:
Northwood House  B/8a Regent Street
Morth Street Leeds LT 4PE
Leeds LS7 2AA Tel: (0532) 683186/
Tel: (0532) 458800 696343

o Send an SAE for our complete listing
; S of hardware, software and books.
= T
‘u-f_,ﬂ-"" f:l:i‘c&q{f CARRIAGE FREE for BBC,

printars, monitors and disk drives.

Carriage £5 for Electron. Books
and software only 55p per order.

JRIM()(CRO(P)(OW(ER)
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THE ROM BOARD FOR THE BBC MICRO — NOW WITH RAM!

o M R i
e

NEW IMPROVED FACILITIES! NOW EVEN EASIER TO FIT!

* 12 extra ROM sockets complement those

NO soldering, plug-in design.

W
already provided by the micro to allow up to * Fits easily inside BBC case.
* Plugs into CPU socket via short flexibile

256K ROM space.

* Four of these sockets can support either ROM
or Static RAM (up to 16K maximum RAM).

* The Model 2 board allows switching between
multiples of 2K, 4K, 8K or 16K ROM/RAM. *

* Fully buffered design.

connector.

Improved plug design allows the Model 2
board to connect securely to any type of BBC
CPU socket with no harm to micro or board.
Board is held in place by sturdy supports.

* Full instructions provided.

SIRBBC ROM EXPANSION BOARD MODEL 2: PRICE £40.00 + VAT

We also stock a complete range of BBC Micro peripherals and software,
many at unbeatable prices! The following are just a small sample:

BBC MICROCOMPUTER SOFTWARE BUSINESS SYSTEMS

BBCModelB........................£399.00 We have over 200 titles currently in 4

BEC Model BD ...........c.......£469,00 stock including ROM based programs Torch Z80 Disc Pack: _
MONITORS such as: This powerful and sophisticated unit

T R £85.00 VW it st PRERD interfaces with the BBC Micro to

Microvitec RGB ................... £229.00 HCCS Pascal ......ccccceeevvreenne. £59.50 create a comprehensive business

Computer Concepts’ Graphics system. The Disc Pack includes; Twin

PRINTERS YT TN R - < 400K drives; Z80 second processor;

Dot Matrix: WOrdWise .....covceereisecnsnresaiens. £39.95 64K RAM;

Epser FX-80 ... ccoremnis £399.00 || DiscDOCIOr ...........cccomsreiirrinn. £29.95 || Now with FREE Software

Epson RX-BO .......cccooonnmmvinens £275.00 (Wordprocessor, 'database,

BRI s e e m i dpen s £289.00 DISC DRIVES spreadsheet & management game).

Shinwa CP-BO ...........oiicivees £263.35 Single 100K ........................ £199.00 The complete system is available for

Daisywheel: Dual TODK ....coocovivevininanven. E349.00 only £839.501!

SJUKEB T L o i £399.00 Dual 400K ........vciiivenvee.... £669.00

All our prices are inclusive of VAT unless stated otherwise.

Postage & Packaging:

Please add £1 P&P (small items: ROM Boards, etc.); £10 P&P (large items: Printers, Monitors, etc.).

ACCESS/BARCLAYCARD TELEPHONE ORDERS WELCOME.

SIR COMPUTERS LTD.

91 Whitchurch Road, Cardiff, CF4 3JP.
Telephone: (0222) 621813

EARL| AYCARD

WISA
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From Page 73

tion should make the rest of the game
clear.

PROCEDURES

PROC instructions [ 1300] prints out the
instructions for the game in Mode 7.

PROC:init [ 1460] sets up the constants
for the game, dimensions the arrays,
defines characters and logical col-
ours and sets the initial numbers of
gusts (number%).

PROCsetup [200] sets the scene for
each new “sheet”. It calculates the
number of walls needed { W), clears
out and lit, puts the candle and flame
on the screen and calls procedures to
place the walls and gusts.

PROCplacewalls [1070] randomly
places walls on the screen. A REPEAT
... UNTIL loop ensures that no wall
is placed on top of another by using
FNtest.

PROCplacegusts [370] randomly
places the required number of gusts
on the screen using FNposition to
make sure there isn't another gust too
close and FNtest to avoid walls.

PROCMOVEgusts [300] uses a loop to
call PROCmovegust the required

Birthday listings

number of times.

PROCmovegust [520] “intelligently”
moves the gusts towards the flame by
using the sign of the difference
between the x coordinates, and that
of the difference between the y
coordinates to decide the directions
horizontally and vertically the gust
should move. It then picks one of
these at random, occasionally allow-
ing both — to give the dreaded
diagonal movement. No movement is
allowed if you run into the wall or the
candle’s wick (FNtest takes care of
the rest of the candle!). Also, if a gust
hits the flame, out is set.

PROCmoveflame [680] flushes the
keyboard buffer, then quickly checks
to see if any movement keys are
pressed, and if the move is legal. If
you're slow you miss your go. The
procedure beeps, then checks to see if
any gust has landed on the flame — if
SO out is set.

PROCmusic |860] when you light the
candle this plays. .. well, it's obvious
isn't it?

FNtest [1220] checks to make sure a
position doesn’t contain a wall (using
OSBYTE 135) or the bottom bits of
the candle. We don’t check for the

wick here as we want the flame to be
allowed to reach it. Gusts are
prevented from blocking it within
PROCmovegust [650].

FNpostion [990] makes sure that the
gusts are not placed too close to each
other initially.

Error Check [1580] traps the Escape
key. It also prints out details of other
errors you may have made.

VARIABLES

w% Number of walls.

number’% Number of gusts at that
flame.

light% Position of the moving
flame.

flame% The position of the wick,

used for checking a win.

w2( ) Holds the positions of walls.

gust%( ) Holds positions of gusts.

out Logical variable set if a gust
“lands”™ on the flame.

lit Logical variable set if flame
reaches the wick at
Slame%.

candleS, Strings containing the user

wall$, defined character shapes

flame$ plus any necessary colour

changes and cursor move-
ments.

10 REN (C) MICRO USER 1984
20 REM Michael Noels
30 ON ERROR 6OTD 1600
40 MODE 7
50 PROCinstructions
50 MODE 1
70 PROCinit
80 REPEAT
90 PROCsetup (number¥)
100 REPEAT
110 PROCMOVEqusts (nuaberX)
120 1F NOT out
THEN FROCmovetlame
130 UNTIL out OR lit
140 IF 11t
THEN PROCmusic
tnumber Z=number+!
150 IF out
THEN SOUND 0,-13,3,20
160 UNTIL number®:20
170 CLS
tPRINT TAB(14,16) "Okay, you win"
180 END
|90 REM ======szs=z=zsss=zszszszsszs
_200 DEF PROCsetup(n¥k)
210 CLS
220 wi=40+2%nl
11ightX=20
230 out=FALSE
t1it=FALSE
240 PRINT TAB(20,31)candles$;

This listing was produced using a special
formaiter which breaks one program line
over several lines of listing. When
entering a line don’t press Return until
vou come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

250 PRINT TAB(lightX MOD 40, lightX
DIV 40) f1ames;

260 PROCplacewalls

270 PROCplacegustsink

280 ENDPROC

290 REM s=s==s===sss=s=ss=sssssszsssss

300 DEF PROCMOVEqustsink)

310 LOCAL loopk

320 FOR loopX=! TO nX

330 PROCmovequst (1oopi)

T40 MEXT loaopX

350 ENDPROC

Y40 REM =2=zsz=ssssssssss=spssszss

370 DEF PROCplacegustsinil

380 COLOUR 2

390 LOCAL tempX,placed!,loop?

400 FOR loop¥=1 TO ni

410 placedi=FALSE

420 REPEAT

430 teapli=120+RND (24240)

440 IF loopik}! AND FNpesition{tempX
,Joop%) AND FNtest(teapi)

THEN placedX=TRUE
430 IF leopl=1
THEN placed%=TRUE
4560 UNTIL placedi
470 qusti{loopkl=temp’
480 PRINT TAB(tempX MOD 40, tempX
DIV 40)qust$;
490 MEXT loopt
500 ENDPROC
10 REM =======zz===s==szs=z==s==s===:
520 DEF PROCmovequst (loopi)
330 LOCAL %, y% 1k, lyk,1%,h%,vi
,nposi,decidel
340 lx¥=lightX MOD 40
: lyl= lightX DIV 40
350 x%=qustX(loopk) MOD 40
: yi=qusti({loop®) DIV 40
360 hX= SG6N (1xX-x%)
ivk= SGN (lyX=yi)
570 IF hi=0
THEN nposi=vi#40 + gustX(loopk)
580 IF vi=0
THEN nposk=h% + gusti(loopl)
370 IF hi=0 AND vi=0
THEN nposi=qusti(loopk)
600 decideX=1-RND(2)
610 IF h%<30 AND vi<X0 AND decideX

THEN nposi=vi#40+gustiiloap’)
620 IF h¥{)0 AND vi{)0 AND NOT decide

+»
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Birthday listings

From Page 159

1
THEN nposk=hi+gust%(loop)

630 IF hIC0 AND vE<>0 AND (RND(Z2#nus
berk+3i=1)
THEN nposk=hi+vi#d0+qust’(loop¥)

640 IF nposi=lightX
THEN out=TRUE
1gust’(loop%)=nposi

630 IF FNtest(nposi) AND nposi{(1279
AND nposk<>11B0
THEN PRINT TAB(xX,y¥)" "3
tPRINT TAB{nposk MOD 40, nposi
DIV 40)qust$;
1gust’ (loopl)=npos?

460 ENDPROC

Efﬂ REH ZzE=======s=smmms==s=sssssss

680 DEF PROCmoveflame

690 LOCAL keyX,nposX,L

700 nposk=lightl

710 #FX15,1

720 FOR L¥=0 TO 10

730 IF INKEY (-66)AND light%»39
THEN nposi=lighti-40

740 IF INKEY (-98) AND lighti%(1239

THEN nposi=light%+40
750 IF INKEY (-104) AND (lightl
HOD 40 <>0)
THEN nposk=lighti-1
760 IF INKEY (-105) AND {(lighti+1)
MOD 40<>0) AND lightX<1278
THEN nposk=light¥+!
770 NEXT
780 SOUND &11,-10,50,4
790 IF nposi=flasel
THEN 1it=TRUE
800 IF nposk{>lightX AND FNtest (nposi
)
THEN PRINT TAB(lightX MOD 40
, light¥ DIV 40)* *;
slight¥=nposi
B10 PRINT TAB(lightX MOD 40, lightl
DIV 40) 4] anes;
820 FOR L¥=1 TO numberX
i IF gustX(L¥)=light’
THEN out=TRUE
830 MEXT L%
840 ENDPROC

860 DEF PROCausic

870 REPEAT

B80 READ pitch,duration

890 SOUND 1,-15,50+pitch,3#duration
§00 SOUND 1,0,0,0

910 UNTIL pitch=236

920 RESTORE

930 DATA 0,1,0,1,8,2,0,2,20,2,16

4

'

940 DATA 0,1,0,1,8,2,0,2,28,2,20
3
1

950 DATA 0,1,0,1,48,2,35,2,20,2
16,2

940 DATA B,2,40,1,40,1,35,2,20,2
128,2,20,3,236,0

970 ENDPROC

980 REN s======ss=szs=z=zzzzzozzs

990 DEF FNposition(teap,loopl)

1000 LOCAL okayX,LY

1010 okay%=TRUE

1020 FOR LX=1 TO loopk-1

1030 IF ABS (gust¥{looph)-teapi) (23
THEN okay%=FALSE
tLi=1oopi-1

1040 NEXT LX

1050 =okayX

1040 REM s=s==ss==z===sz==cszzso=s===

1070 DEF PROCplacewalls

1080 LOCAL loopk

1090 COLOUR 131

1100 wi(1)=120+RND(26%40]

1110 PRINT TAB(wi(1) MOD 40,wi(1)
DIV 40)wall$;

1120 FOR loopX=2 TO wi

1130 REPEAT

1140 teapl=120+RND(25%40)

1130 UNTIL FNtest(tempi)

1160 wi{loopi)=tempi

1170 COLOUR 135
tPRINT TAB(tempX MOD 40, teampk

DIV 40)walls:

1180 NEXT loopk
1190 COLOUR 128

1200 ENDPROC
1210 REM s===sssszssssssscsssssEss
1220 DEF FNtest(tespk)
1230 LOCAL Cx,A%
1240 okayX=TRUE
1250 VDU 31,temp’ MOD 40,tespl
DIV 40
1260 A%=135
+COLOUR 133
1270 Ch=(USR (LFFF4)AND &FFFF)
DIV &100
1280 COLOUR 128
1=(CL(235) AND templ(21220
AND teapl(}1260
{290 REN scsssrinsinnErosa=can =gy
1300 DEF PROCinstructions
1310 VDU 23;8202;0;0;0;
1320 PRINT TAB(10,4)CHR$ (141)
CHR$ (132)CHR$ (137)CHR$ (131)
*BIRTHDAY "CHR$ (136)
1330 PRINT TAB(10,3)CHRS (141)
CHR$ (132)CHR$ (157)CHR$ (131)
“BIRTHDAY “CHR$ (138}
1340 PRINT TAB(4,BICHR$ (129)"NICRD

USER'S ANNIVERSARY GAME"
1350 PRINT TAB(4,11)CHRS (130)"You
must steer the flame fros®
1360 PRINT TAB(4,12)CHR$ (130)“the
top of the screen to the®
1370 PRINT TAB(4,13)CHR$ (130)"candle’
s wick, at the botton."
1380 PRINT TRB(12,15)CHRS (131)"left
R
1390 PRINT TAB(12,16)CHR$ (131)"right
TN
1400 PRINT TAB(12,17)CHRS (131)"up
PR
1410 PRINT TAB(12,1B)CHR$ (131)"down
SABCEDY
1420 PRINT TAB(4,22)CHR$ (132)
CHR$ (157)CHR$ (131)"Press space
bar to continue "CHR$ (154}
1430 REPEAT
:UNTIL INKEY (-99)
1440 ENDPROC
1450 REM z========sssssazszzas==s=
1460 DEF PROCinit
1470 numberi=2
1480 flamel=29%40+20
1490 voU 19,0,3,0,0,0
(VDU 19,2,4,0,0,0
VDU 19,3,0,0,0,0
1500 VDU 23;8202;0;0;0;
1510 DIM qustX(20) ,w%(BO)
1520 VDU 23,225,0,0,0,0,14,16,184
16,23,226,56,56,56,56,56,56
196,36,23,227,16,56,54,124,124

\56,16,0,23,228, 36,60, 255, 60
60,255, 40,36

1530 wall$=CHR$ (17)4CHRS (2)+4"

1540 candle$=CHRS (17)+CHRS (2)+
CHR$ (225)+CHRS (B)+CHRS (10)+
CHR$ (226)+CHRS$ (8)+CHRS (10)+
CHR$ (226)

1550 flane$=CHRS (17)+CHRS (1)+
CHR$ (227)
squst$=CHRS (17)+CHRS (3)+
CHRS$ (228)

156 ENDPROC

1570 REM zzzs=mz=sazzzsceszsss==g=s

1600 IF ERR =17
THEN RUN
ELSE MODE &
VDU 19,0,4,0,0,0
sREPORT
tPRINT * at "{ERL e
1END &

-
{ This listing is included in this
| month's cassette tape offer. See
l order form on Page 169.
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Please send me Sea Wolf

for the Acorn Electron. R

|

|

|

I

) / enclose remittance of
| £6.95, plus 50p post &
| packing.*

] Total: £7.45.
1

|

|

|

|

|

|

|

* Post free for 2 or more.

11 enclose cheque made payable to Optima Software Ltd.

O | wish to pay by - E e LR SECCE LIS 1 LG ol

O Access O Visa EXpiry date .......ccocmenmmmmnnnns

Optima Software Lid., 36 St. Petersgate, Stockport SK1 THL.

— i ——————— e — S G S G e e m—

Seca Wolf

So far all has gone well.
You have successfully
guided your submarine
safely through enemy
controlled waters and
you are beginning to
relax.

Suddenly alarm bells
scream in your ears —
you are under attack!

Desperately you scan
the radar screen. Should
you try to get him within
range of your torpedoes,
or attempt evasive
tactics? Can you lead
your crew to safety?

T D

Stre.
With a touch
of brilliance
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Denary Derrick listing

From Page 57

10 NODE 7
:FROCintro
20 ¥OU 23,9,8202;0;0:0;
30 PROCdefine
i) REPEAT
50 REPEAT
tA$=GETS$
SUNTIL INSTR{“12".A$){30
&0 sen=3
1score=0
10 REPEAT
80 MODE 2
tPROCinit
:CALL RESEY
90 REFEAT
100 PROCspider
110 #FX15,1
120 TH=INKEY (10}
+IF TU=KEYYL 7470=-1
16h=-15
130 PROChase ;
140 UNTIL B7{2B0 DR FMMITIAY
JHLI
150 IF B2{280 PROCland
ELSE PROCesplode
140 PROCupdate
170 UNTIL men=(
160 MODE 7
tPROCanaother
190 UNTIL FALSE
200 END
GO REN
220 DEF PROCbase
230 SOUND 1,-7,30,1
240 IF IMEEY (-108}=-1
CALL CHRI
230 IF INKEY {(-103)=-1
CALL CHLE
260 IF 2k70=255 SOUND 0
ySny o0, 10
raaeSl+ .3
:CALL CHUP
210 CALL BASE
260 ENDPROC
SO REN
300 DEF PROCspider
310 Bi=Ri-14
+IF AXC100 CHY=RND{12)
320 IF ALX1000 CHY=-RND(12)
330 AX=AT+CHY
J40 MOVE A%-32,BY%+32
VDU 18,0,0,255,255
-
330 MOVE A%-54,B1%
¥DU 233,231,8,18,0

i
340

TI0

380

390

400

410
420

W10
S

840

480
490
300
410

570

ol

230

340 LDA Yi+#31,X

af
600

bk
B1G

T 7194 99E
oyl Ldd

VDU 18,0,0,

8,232,235

yindd

MOVE A%-317 RY-17
thOve Ai-32,BI-22
tVDU 233,8,18,0,3,229

,7,230,8, 18,

,8,8,255
MOVE A%,B%

VDU 18,0,15

HOVE AL,EX

VDU 16,0,8,

0,0,234

A AT
22T 2]

nay AR
22b, 226

MOVE A%+32,B%
:VDU 18,0,1,228
NOVE AY+32,B1-38
VDU 18,0,0,295,8, 18

o0, 7, 48+NE
ENDPRIC
REM

Amn

DEF FHHIT(al,bi}

=POINT (2%, b} +POINT (a%+12
8,05} +POINT (aX+32,bY%-64}+

POINT (al+95,b2-44}+

POINT{a%+64,

REM

Gi=0

bi+8)

140 DEF PROCdefine

00

tHL=0

DIM X% &00,Y%
Pi=X1

(OPTE

.BASE LDYR47

.LOOP1 LEA Yi-1,X
1STAKT228-524,1

DEX
+BPL LOOPI
tLDXRSS

:. LODF2

:STRE7T4AB-632,)

||||||

[ LDX#&0

1. LOOPS
tLDAROD
(CTARTT0, )
:DEX

BRI LOOPE
LDE#1i1

LLODPY LDA Yi+119,X
:STALTA90-640, X

DEY
:BPL L0OPS

This listing was produced using a special
formatter which breaks one program line
over several lines of listing. When
entering a line don’t press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

HEE RN
1. LOOPS
620 LDAYZ+215,%
(STALT71G-540, 8
630 DEY
:BPL LOOPS
1RTS
LRIEHT CLC
sLDANT+E
R 3T
(STAXN+A
tLDAXE+T
tADCED
15TAYL+7
&30 CLEC
(LDART+RL
tADCELS
(START+L1L
sLDAYT+L12
(ADCED
tSTAYE4ELD
&60 CLT
(LDAYT+LIC
tADCH1E
tSTANL+LIC
(LDAXYALID
tADCHD
(STAXZ+RID
&70 CLE
sLDATE+EZS
:ADCE1A
sCTAYE+EZS
tLDAKY+L27
tADCRO
tSTARY4EZY
bBO CLC
tLDAXE+ESC
«ADCHLE
(STAXT+LIC
sLDAXE+E3D
tADCHD
tSTAYY+E3D
£70 CLC
tLDAXY+RTL
tADCHLG
sSTAXE+ET]
tLDAK +E32
:ADCED

Tx
e
L= ]

700 .CHRI LDAX%+&L3C

710

730

740

160

1STAKL+432
:RTS

:CMP#LBO
:LDAXY+&3ID
1SBCELTS
+BCC RIGHT
:RT5

LEFT SEC
sLDAYT+E3H
:SECHia
(STANY4RTS
sLDALL#R32
:SECHO
1STAXYL+4T2

¢ SEC

:LDAXL+h26
+SBCHLG
$STAXY+L2S
L DAY Y +&27
:SECHD
tSTAXY+E27
SEC
:LDAKY+&3C
:EBCR1G
:STAXYL+A3C
(LDAYYT+43D
1SBCRD
sSTAXL+EID
SEC
sLDAYE+LIC
tSBCRLG
sSTALT+EIC
:LDAXE+&1D
$SBCRD
sSTAXT+ELD
SEC
sLDAKY+ELL
+SBCRIS
tSTAXY+ELL
tLDAXT+E12
:SBCRO
sSTANE+k12
SEC
(LDAXE+EE
+SBC#14

4
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From Page 163

:STAXI+KS
:LDAXT+LT
:SECHO
1STAXY+AT
tRTS

770 .CHLE LDAKY+&3C
tCHP L0
:LDAXE+LID
tSBCALTT
:BCS LEFT
:RTS

780 .FIRE SEC
:LDAYY+4E
: SBC#LBO
(STAXZ G
tLDAYY+ET
:GBCE2
tSTAYL+LT

790 SEC
rLDAYE+ELL
: SEC#LBO
tSTANL+ELL
sLDAX%+812
+SBCH2
1STAXY+R12

BOO SEC
sLDANT+426
:SBC#LBO
CTAYL+EZA
tLDAXT+427
:SBCE2
1STAXL+427

Bi0 SEC
:LDAXY+R1IC
+SRC&LBO
tSTALYRIC
tLDAYL+LID
+SECH2
(STANL+LLD
tRTS

B20 .CHUP LDAXY+L7
sCHPELIZ
:BCS FIRE

830 LDY#L3D
:LDARDD
:. LOOPY
:LDI#0
:.LOOPE
:STAL3000, X
1 DEX
+BNE LOOPE
: INY
+STY LOOPE+42
+CPYRLIB

Denary Derrick listing

+BCC LOOPY

840 LDARD
:STALT70

B30 .RESET LDAXL+:3C
+LLC
:ADCELAD
tSTAXI+X26
(LDANT+L3D
tADCE2
1STANL+427
:LDAYL+L26
STAIT+E1L
tLDAYL+427
:SEC
:SEC#S
s5TAYLI+E]2
sLDAK+&31L
:LLE
1 ADCHEAD
:STAXT+LIC

B0 LDAXI+L32
tADCE2
sSTAXT+EID
:LDAYI+41C
:CLC
tADCEB
(STAXL+LS
tLDANE+ELID
:SEC
:SBC#S
1STAIT+E7
:RTS

870 .TEAR LDA#L3(
:5TA TEAR+L14
:STA TEAR+L1B
:STA TEAR+RIC
:STA TEAR+L20
tLDYRE0

880 .LODPI0 LDX#00
. LOOPLL
sLDARIO000, X
+ASL &
¢ STAL3000, X
:DEX
s LDARI000, X
:LSR A
: STARI000,X
:DEX
:BNE LOOP11
:INC LOOPIi+%2
:INC LOOPLI+kS
:INC LDOP11+LA
:INC LOOP11+&E
:DEY
:BNE LOOP1OD
:RTS

890 1

%00 FOR PX=0TD 15 STEP 4
: Y4 !PE=400000000
SYLHIPE+31)=£00000000
Yol (PUA711=k00000000
SYRPL+119)=k00000000
YL {PL+215) =L00000000
SYRUPL+311) =k00000000
tNEXT P

F10 Y17-1=00

920 Y1!'15=L03010101
+Y4!19=k03030303

930 Y1'23=L02000000
$YA!127=402020202

940 Y1'47=L01010101
:Y4!51=01010101

730 Y1'35=k03030303
1YL 139=k03030303

P60 Y1!63=403030303
:YL1a7=803030303

970 Y1187=k02030301
$Y1191=400000002

980 Y1'95=LA1A10303
:Y1!99=45050F 0F ¢

990 YL'103=4R0A10303
: YL 107=400000040

1000 Y2'111=£02020200
tYA!115=k00000002
1010 Y4!139=k00000400
$YRH135=400101000
1020 YZ!'147=L10101010
¥4 143=830103000
1030 Y2!155=430202030
:Y1!131=20203000
1040 YZ!153=L30000000
Y1 159=k20103000
1050 YZ!171=430100010
:Y1!167=420003000
1060 YX!1179=k30102010
Y4 173=400003000
1070 Y1!187=430000000
Y4 183=L20103000

1080 YX!195=430000010

tYR!191=£20003000

1090 Y2!203=430303030

s Y4!199=430303000

1100 Y1!211=200000000

1 Y4!1207=420103000

10 Y21231=410000000

1Y21233=L00000000

1120 YZ!'239=k30000010

1YL 243=430101030

1130 Y1'247=£30303030

1Y4!251=010101030

1140 YX'235=420000000

1 Y4 !259=L20000000

1130 YA1263=410000000

tYR!267=430101010

1160 Yi!271=30202020
$YL1275=k10101010
1170 Y1'279=k00000000
(YL 283=420000000
1180 YX12B7=k30101010
tYE!291=k30101010
1190 ¥1'295=30202030
$YL1299=L10101030
1200 Y1'303=30000000
$YEI307=820000020
1210 VDU 23,224,33,127,227
1231,127,40,121, 144
:REM HEAD
1220 VDU 23,225,132,254,199
231,254,40,158,9
+REM HEAD
1230 vDU 23,226,0,0,8,8,0
10,0,0
:REM EYES
1240 VDU 23,227,0,0,16,14
,0,0,0,0
tREN EYES
1250 VDU 23,228,0,0,0,0,0
40,102, 40
+REM MOUTH
1260 VDU 23,229,18,36,48
,46,65,32,32, 14
:REM LEGS
1270 VDU 23,230,72,36,34
,bb,130,4,4,8
:REM LEERS
1280 DU 23,231,222,128,28
\24,128,195, 134, 11
1290 VDU 23,232,123,1,54
J24.1,195,93. 146
1300 VDU 23,233,237,219,187
18%, 190,223,223, 219
1310 VDU 23,234,183,219,212
189,125,251, 251, 47
1320 VDU 23,255,255,255,255
s 299, 299,233,259, 255
1330 ENVELOPE 1,3,10,20,-10
,40,20,40,20,0,-5,-2
126,124
1340 ENDPROC
1350 REN ___
1360 DEF PROCintro
1370 FOR 2=1TD 2
:PRINT TAE{10,8);
CHR$ 141;CHR$ 131;"DENARY
DERRICK"
«NEXT
1380 PRINT TAE(9,]):CHR$ (130}

AR EE S e

>
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This is @ machine language monitor ROM designed for use
as an aid to development and debugging of machine code
programs.

Anyone writing machine code programs will ot some time
come across a bug in the program. Trying to track down the
bug is usually far from easy and this is where GREMLIN will
prove invaluable. The ROM contains a full machine code
monitor including features such as a

disassembler, memory move and search routines etc.

GREMLIM includes many advanced features like a full
expression evaluator, and an assembler. It can single step
through programs both in RAM and ROM and allows
operation on any sideways ROM. Variables may be declared
and used in expressions and with most commands much like
BASIC. This makes the systemn very powerful but simple to use.
Other features include —

WORKS IN ANY SCREEN MODE

DISASSEMBLER & ASSEMBLER

FULL STATUS SHOWS REGISTERS, STACK efc.

UP TC 8 BREAKPOINTS

SINGLE STEPS THROUGH ANY ROM

BUILT IN HELP MENU

SPECIAL MODE FOR DEBUGGING GRAPHICS PROGRAMS

Supplied with simple o understand fitting instructions and
spiral bound manual. £28 plus £1 p&p plus VAT

TERMI

TERMI is o general purpose communications ROM for the
BEC micro. It will allow communication between the BBC and
practically any other machine with an RS 232 interface. This
ROM is not dedicated to emulating a particular terminal but
has several modes of operation. It can be used as a slave
graphics terminal or, in the custom mode, as a DEC VI52
terminal emulator. It will also act as a dumb terminal. The
user is free to swap between 40 and 80 column screen
modes even while on-line,

The most powerful feature of this package allows the user o
send ASCI files from a BBC disc down the line or to recelve
files from the RS 232 and to save these on disc. It also allows
a copy to be kept on the printer.

TERMI is supplied with a “CUSTOM" program on disc that
allows the user to set up his own protocols ie. line speeds,
screen modes, start & stop bits etc., and to have these
loaded from the disc every time TERMI is used.

TERMI is an 8K ROM supplied with a manual, fitting
Instructions and a customisation disc. €28.00 plus €1 p&p
Plus VAT

Communicator |

VT100 Terminal emulation

COMMUNICATOR is a single chip that plugs inte a normal
BBC Micro and turns it info an advanced DEC V1100 terminal
emulator. The combined cost of a BBC Micro and this
software is considerably less than a new VT100 — and you
get all the advantages of one of the best micro computers
available. A large range of high gquality software is already
available for this micro — word processors, spreadsheets efc,

Computer Concepfs commissioned Specialist Software
Products Lid. to produce the most advanced emulator
possible for the BBC microcomputer, its features include:

w Exceptional XON/XOFF handshaking, even while
spooling at speeds of 95600 baud,

* Superb menu driven configuration — a great
improvement over the real VT100.

* Double height and double width character lines
plus two character enhancements.

* Independent windowing — for split screen
operation.

* V1100 character graphics.

* Disc spooling and transmission of ASCII files.

* Application keypad mode — including generation
of these escape sequences.

* V152 mode.

Nearly a full Y/T100, the most notable omission is the 132
character mode — impossible to implement on the BBC
Micro.

While COMMUNICATOR can be used for direct
communication to a mini or mainframe, it also allows access |
to the world of electronic mail. This ROM is already widely |
used with the DAILCOM electronic mail service. Text may be
prepared off-line with the BBC machine and transmitted at

full speed via a modem when on-line to the system.

COMMUNICATOR is a 146k ROM supplied with a spiral bound |
manual and clear fitting instructions. £59.00 plus €1 p&p plus |
WAL

Both TERMI and COMMUNICATOR moy be used for any of the following

Mainframe or mini communication
DEC V152 terminal emulation

British Telecom Gold. (Electronic Mail)
Bulletin boards of most types

DISTEL, REWTEL, MAFPTEL elc.

almost any async. RS232 communication systems

OMPUTER

ONCEPTS
16 Wayside, Chipperfield, Hertfordshire. WD4 9JJ Telephone: Kings Langley (09277) 69727

| AN

e
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From Page 164
3" Denary Derrick is
a bad spider who *;
CHR$ (134);"must be stopp
ed. He is carrying a"
1400 PRINT TAB(0,4);CHRS (134}
;"nuaber with which he
will try to land.”

1410 PRINT TAB(0,B!;CHRS (134)
:"There are two ways
of stopping Derrick:®

1420 PRINT TAB(S,10);CHRS {129

Yy (1)";CHRS (134);"By
sending up a rocket

with  “;CHR$ (134);

the same nuaber
as Derrick."

1430 PRINT TAB(9,12);CHR$ (134
13 "This will help you
to get";TAR(9,13);

CHR$ (134);"used to using
a key board."

1440 PRINT TAB(5,15);CHR$ (129
};"(2)";CHR$ (134); "By
sending up a rocket
with"TAB(9, 1&);CHRS (134
13"the number which when
added"® :

1430 PRINT TAB(9,17);CHRS (134
J3"to Derrick’s makes
ten."TAB(?,18) ;CHR$ (134
);"E.g. It Derrick has
a "

1460 PRINT TAB(9,19);CHRS (134
}3"you must use J to
fire."; TAB(0,21);

CHR$ (134};"To guide
the rocket use:";
CHR$ (131);"°< Left";
TAB(25,22);CHRE (131);
"} Right"

1470 PRINT TAB(D,24);CHRS (130
}; "Choose game by pressin
g key { or 2."

1770 REM

1780 DEF PROCanother

1790 G1=61+1

1800 PRINT TAB(10,&);CHRS (131
); "END OF GAME: ";5

1810 PRINT TAB(9,7);CHR$ (130}

SECEDETZZIZEEEEEES

};"Your score was: ";score
1B30 HY=Hi+score
1840 PRINT TRB(%,12);CHRS (134
}3"Your total is : ";HX

Denary Derrick listing

1850 PRINT TAB(10,15);
CHR$ (130};"PRESS ANY
KEY"

1860 *FX15,1

1870 vDU 23,0,8202;0:0:0:
:I4=GETS
tELS
:PROCintro

1880 ENDPROC

1890 REM

1900 DEF PROCexplade

1910 A%=AL+b4
:BY=BY-32

1920 score=score+id
:SOUND 1,1,30,30
:SOUND 2,1,50,30

1930 FOR D%=0T0 20

1940 DRAW RND(300)-200+4%
RND (400) -150+B%

1950 VDU 224+RNDi10)
:6C0L O, RND(135)

1960 CALL TEAR

1970 NEXT D%

1980 ENCPROC

1480 ENDPROC

1490 REX

1500 DEF PROCinit

1510 Bi=1024
:AL=RND (9001 +100
:COLZ=8
:CHX=RND (20} -10

1520 NIZ=N1
:REPEAT
:NL=RND (9}
sUNTIL NLZOONIX

1530 IF A$="1" KEYY=NIi+48

1540 IF A$="2" KEYL=58-NI

1550 70=0

1360 VDU 19,0,4,0,0,0,19
14,0,0,0,0,0,19,14,1
,0,0,0,0,19,13,2,0,0
,0,0

1570 vou 28,0,31,19,29,17
,142,17,13,12,4,10

1580 PRINT "SCORE : ";score;
" BASES :":men

1590 yDU 5

1600 #FY9,5

1610 #FY10,5

1620 ENDPROC

1630 REM

1640 DEF PROCupdate

1650 VDU 4,12,10,17,142,17

+ 1740 ENDPROC

This listing is included in this
month’s cassette tape offer. See
order form on Page 169.

13
:PRINT "SCORE : ";score;
* BASES :";men
VDU 5

1650 ENDPROC

1670 REW ____

1680 DEF PROCland

1690 FOR 2%=070 15
(VDU 19,2X,4,0,0,0,0
(NEXT I%

1700 VDU 19,14,1,0,0,0,0
.19,13,2,0,0,0,0

1710 MOVE 50,600
:600L 0,13 1.
sPRINT "DERRICK HAS LANDE  [[ ~----
b |

1720 SOUND 10,0,0,0
:5SOUND 1,-10,97,10
+SOUND 1,-10,105,10
:50UND 1,-10,89,10
:SOUND 1,-10,41,10
:50UND ,-10,89,20

1730 men=men-1

1740 FOR WT=0TO 10000
tNEXT

1750 FOR I%=070 15

:VOU 19,2%,2%,0,0,0

\G |

tNEXT IU
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COLOUR

-~ COLOUR INK JET PRINTER
! so e e | £499 v

With Centronics parallel interface
and free BBC Micro dump listing,

Options available:

® Buffered RS232 interface.

® Viewdata & RS232 interface.
® Apple Il interface.

® [IBM PC dump.

Specifications:
640 dots/line.
84 dots/inch both axes.

o 135] i Friction feed rollpaper with single sheet

from BBC Micro screen - | size mode feed A4.
gy ot SOk i -~ 37cps in full colouwr,
Ink cartridges, 4 million character life.

b

L F
T
e
LN R, =

=,

) NTEGRER LTD.

Church Gresley, Burton-on-Trent, Staffs DE11 9PT
lel: 0283 215432 Telex: 377106

I?‘;:‘



P Be one of the

ToEne  Jirst to get
O866  each issue!

A subscription

will ensure you Every owner of a BBC Micro — and everyone thinking @
get your own I:m:n,*ing one — need_s to get Micro Userl every month.

i It's the biggest, brightest, most authoritative yet complete
personal copy independent guide to a machine that has so much potenti

HOT OFF THE you will never tire of reading about its remarkable
PRESSES month Cﬂﬁ'(ab"”“%-b R e

ou can buy Micro User from your local newsagent
after month for or station bookstall. Or you can take out a 12 months
the next year. subscription and have it delivered by post.

Cassette tapes and discs of Micro User programs

Take out a year's subscription and have your cassette or disc posted to you each month. You can start
your subscription from any issue to take advantage of this offer. Order on the coupon opposite.
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COMPLETE THIS
COUPON TODAY

you take out a subscription to Micro

ser you will receive completely free one
fthe monthly cassettes of Micro User
stings. Choose which one you want

om those illustrated below.

his free gift is for a limited period, so
bscribe now!

Your BBC Micro
needs protecting!

L ORDER FORM [ [

All prices include postage, packing and VAT,

and are valid to March 30, 1984 l

Please enter number '

required in box £ p |

== — E— l

§ Micro User P ]

§ annual subscription EIRE £15 (IR £18) ]
l Surface mall — Rest of world £20

Air mail - Rest of world £65 '

l Selected free cassette ... U T 21141 I

| Commencewith .......................... issue TOTAL | =i [ |
: Micro User March 1983
: il 1983
5 back issues fﬂ; 1953

[E‘.EG UK June 19
. Rast of world: July 1983
l Aug 1983
B [ £1.75 — Surface Sept 1983
. i et Fp—, Oct 1983
I Airmail prices on application. Nov 1983
Dac 1983
l Jan 1984
i Feb 1984 |
l TOTAL

 Annual subscription Egg—Tgpe
» — LNSC |
= for tapes and discs* (UK 8 Overseas)

Commencewith ..............cc..oo0. (state month) TOTAL

Deathwatch Mar 1983
King Kong April 1983

Air Strike  May 1983

Space Pilot Jun 1983
Tenpin Jul 1983

Fruities .ﬂ,ug 1983

Robin & Marian Sep 1983
Gone Fishin' D&t 1983
Blackjack /Goblins  Noy 1983
Tower Bridge Dec 1983
Barrel Battle Jan 1984
Alien Invasion Feb 1984
Mazemunch Mar 1984

[}

i
8 Single copies of
i tapes and discs*

£3.75 — Tape
£5.75 — Disc

(UK & Overseas)

i
i
i
I "Please indicate which
]
£

DFS and disc
format you require

[] Acorn

[] Ameom [] 80 track
[] wattord Other

[] 40 track

L]

TOTAL

Dust Covers

£3.95 — Deluxe
(UK & Owverseas)

Binders

£3.95 - UK
£5.00 — Overseas

1718 ]

TOTAL
Payment: please indicate method (/) AL

TOT
R Access/Mastercharge,/Eurocard
i Barclaycard/\Visa E i""EG"
American Express P

i
i

#

i

i

i

i

i

i

|

i

|

]

8

i

: Card N -

ar 0.

l Expiry Date EE—J
i

i

i

i

%

i

i

]

i

i

|

i

i

i

i

|

E

L)

_—
i

Cheqgue/PO made payable to Database Publications Ltd.

MName
Address

Signed

Send to: Micro User, FREEPOST, Europa House,
68 Chester Road, Hazel Grove, Stockport SK7 5NY.

(No stamp needed if posted in UK}

FPiease allow 28 days for delivary

You can also order by phone or Prestel

Any of the goods listed here can be ordered by telephone. Micronet
subscribers and other users of Prestel can also use the Prestel Mailbox.

Telephone:

061-4800171

9am - 5pm

Prestel Mailbox

614568383

24 hours

‘ Don’t forget to quote your credit card number and give your full add.rass’

-------—----—-----—----
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.thename
of thegame

SITUATIONS AVAILABLE AT

IMAGINE SOFTWARE LTD is the largest and most successful game software house outside of the U.S.A.
with more than 100 staff occupying 19,000 square feet of premises throughout Liverpool. Imagine Software
are at the forefront of todays exciting software industry. As a result of Imagines’ advanced and imaginative
expansion program the following positions have become available. In all cases renumeration is commensurate
with ability and seniority and is above industry standards. In many cases a new car and numerous fringe
benefits will be part of the package. Relocation assistgn;]:e will be given to successful candidates wherever
needed.

SENIOR SOFTWARE MANAGER
A position exists for a Senior Manager who will be responsible for several departments working in diverse areas of software design and
production. Applicants must have proven experience in commercially orientated software environments and a wide range of technical
knowledge and skills.
This is a very senior position with many exciting and rewarding aspects. Career prospects are excellent.

SOFTWARE MANAGERS
Two positions exist to manage large software departments at the forefront of the games industry.
Applicants must have a proven knowledge and interest in computer games. A wide range of software skills and experience in managing
programming staff.

SOFTWARE ARTISTS/GAMES PROGRAMMERS
Eight positions are available for programmers with both the technical ability and the creative skills needed to invent and code best
selling games.
Fluency in at least one assembly language, artistic ability plus proven experience are the necessary qualifications. The successful
applicants will be working in an innovative environment with the best available development software and equipment and will be
provided with a high level of technical back up. This is the ultimate career opening for games programmers.

: SYSTEMS SOFTWARE PROGRAMMERS
Two positions exist for systems software programmers working on very advanced products. Both positions are exciting and innovative.
For the first, applicants must be fluent in the ‘C’ language and CS68000 assembler and be familiar with Unix type operating systems.
Applicants must be able to demonstrate a wide knowledge of advanced development tools.
The second position requires a fluency in pascal and MCS68000 assembler and familiarity with the UCSD operating system.
Experience of computer graphics and general business orientated applications software will be an advantage.

PROGRAMMERS
Thirty positions exist for programmers working in a team environment on many diverse aspects of microcomputer software, including
the conversion and adaption of games to new microcomputers.
Applicants should be fluent in at least, one assembly language and have great familiarity with at least one currently popular consumer
microcomputer. Experience is not necessary but provable ability is a qualifying factor.

GRAPHICS PROGRAMMERS
Two positions are available for programmers with skills, experience and knowledge of microcomputer graphics as applied to games
software.

Applicants must be fluent in at least one popular microcomputer assembly language and preferably have a working knowledge of one
other, plus familiarity with currently available microcomputer capability. Provable experience and/or ability essential.

COMPUTER MUSICIANS
Two openings are available for programmers who have the ability to write music and sound effects for popular micros.
The applicants must have a good knowledge of an assembly language and proven musical skills.

GAME DESIGNERS
Two positions exist for game designers to design a wide variety of entertainment software. Applicants will have both experience in
general games design and theory plus a working knowledge of microcomputers.

TECHNICAL WRITER
An opening exists for a technical writer to prepare software manuals for both commercial products and internal development tools.
A recognised writing qualification will be necessary for applicants as will a very wide working knowledge of microcomputers.

GRAPHIC ARTISTS
There are six positions available for artists working on games design and production using computer based graphic tools.
A knowledge of microcomputer graphics plus excellent artistic skills are the qualifications for these positions.

plicants should in the first instance send thier C.V. to:
PERSONNEL DEPARTMENT, IMAGINE SOFTWARE LIMITED
IMAGINE HOUSE, 5 SIR THOMAS STREET, LIVERPOOL L1 6BW
or ring for an application form:— 051-236 8100 (20 lines)
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What is a Servo?
A Servo is o precision
geared motor with a feed back mechanism to give positional
accuracy. The motor rotates through 100" and allows you to twist,
turn, push, pull, lift, lower, open, or close almost anything. A range
of Servas are available for almost any application.

What is the “Beasty”?

The Beasty is an interface which connects directly into the BBC
Micro Computer. It enables the computer to accurately contral

up to four Servos. the Beasty comes complete with all
connection cables and comprehensive instructions.

What about the Software? 499
The Beasty is supplied with a demonstration progra 5
on tape which allows sophishcated control of up to +=:-ur SHW:U
servos directly from the keyboard, in BASIC or Assembler 1 4

FOR DETAILS CONTACT YOUR DEALER Inc VAT

COMMSTION

COMPUTER OFPERATED MO TION s——

EIB“’WEF

241 Green Street, Enfield, Middx. EN3 75) Tel: Ol BO4 1378

EDUCATIONAL SOFTWARE -
BBC MODEL B

SKULIST... MAKE LISTS OF STUDENTS
IN YOUR SCHOOL. DISC OR TAPE

SKULIST is used to input student register number, name. address, telephone numbers, sm, date of
birth, form and house number letc). Data may be sorted, entered deleted, changed and browsed.
Automatic form number changes at the beginning of sach schoal year. May be saved and loaded
1o tape or disc. Data may be listed to printer in a variety of formats. Students may input their own
data 1o teach keyboard skills, screen reading and provide useful lists for school administration
staff.
Program may be customised with your school name. Up to 100 entries per file may be antened.
Mumbar of files limited only by disc or tape size. Comprehensive instructions provided. Send
cheque or P.0. for £7.90-Tape or £8.90-Disc (incl. plp). Allow 14 days for delivery. Indicate
Tape [; Dise (1; 40 track [1; 80 track [; Printer Serial C]; Parallel
MULTIPLE CHOICE EXAMINATION QUESTIONNAIRE. BBC MODEL B.
TAPE OR DISC
The TEACHER may input up to 60 multiple choice questions par file and save the question files
on disc or tape. The question files may then be loaded by the STUDENT and answered. The time
taken and the number of correct and incorrect answers is recorded by the programme. The
question files may ba printed, edited, deleted and rearranged. This program remaves the need to
mark DBJECTIVE QUESTIONNAIRES. The pru_?rlm does it for you. Full instructions provided.
Send cheque or P.0. for £8.40-Tapa or £9.70-Disc (incl. p&ip). Allow 14 days for delivery.
Indicate Tape CI; Disc [J; 40 track C1; 80 track CJ; Printer Serial [J; Parallel ]
GRAPHICS DESIGN PACKAGE. BBC MODEL B. DISC ONLY
THE DESIGMER allows freehand drawing on the scren using the keyboard but without the nesd
for & joystick.
Festures include: drawing in 4 colours, filling of any shape, drawing of boxes, triangles, circles,
elipses otc. Screen window movement, rotation and mirrot imaging are standard. Sets of
commands may be siored as macros for easy reproduction of similar images. Text may be
combined with graphics and editing is simple. Images may be stored an disc and accessed by
user written programs without the need to know BBC graphics. Useful for quickly drawing titles,
attractive program instructions and explanatory diagrams eic. Any standard disc configuration
is acceptabie. Dnly one disc drive is necessary. Full instructions provided. Send cheque or P.0.
for £9.95 (incl p&p). Allow 14 days for delivery. Indicats 40 track [ or B0 track [

TAPELIB ... TAPE LIBRARY PROGRAMME. BEC MODEL B. TAPE OR
DISC

With TAPELIE details of up to 250 programs may be stored in memory. Data may ba entered,

pdited. delsted, sorted, saved loaded and printed. Editing is made easy by use of the browse

facility. Tape names and tape sides can be swopped when the tape name changes. Full

instructions are provided. Send cheque or P.0. for £7.50-Tape or £8.80-Disc (incl. pipl.

Indicate Tape [J; Disc [; 40 track [J; 80 track (I Printer, Serial (J; Parallel T Allow 14

days delivery.
JONSOFT
Baitings Mill, Norden, Rochdale OL12 7TQ,
Lancashire.

Full Pre/Post Sales Support.

A Full One Year Warranty offered on all the products we sell.

[ SR ACCEss
EﬂuRCt AYCARD ¥
Vi F—9

1 EPSON RX80
——1 # 100 CPS 9 x 9 malrix
# True descenders

® Bit image graphics
# 11 character sets

STAR GEMINI 10X

® 120 caps 9 x 9 matrix

® User defined chirs

# FrictionTractor and rodl hobder
® Macro instructions

® Very reliable d 10X £198.95
RXBOT £219.95 15X _ £315.00
RXBOFT £239.95 ® Free Hi-Res. cassette

® FREE Screen dump (Cassette)

COPY ALL DISK ORDERING
# Copies ALL protected disks INFORMATION

inc. tape to disk utilities. & Orders received before 3pm-
® S0 good it even copies itselt same day despatch

& Simple to use
& Includes sactor editor

Copy All

® Government, Educational
orders welcome

® Credit Cards— just ring your
order through

£10.50

Carriage printers!monitﬂrg
£7

24hr Delivery

OTHER-50p (1st Post)

EPSON FX80 BROTHER HR15
# 160 CPS 9 x 8 matrix ® 18 caps ® 3K Buffer
# Proportional spacing ® Proportional Spacing

@ Downloadable chirs:
® 2K Ram Buffer

FX80 £329.95

FX100 £434.00
® FREE Hi-Res. cassette

# 2 Colour Print £

HR15 _ £369

—] Sheet Feeder £199
| Tractor Feed £75

Please add 15% VAT

MONITORS ACCESSORIES 4
FIDELITY CM14" WORDWISE £32.00
:EIG)IED;GTFEETM “The" Word Processor
- ; Printer Cable £10.99
Works L B T S RN L
S A s a5 [ BASF SSSID Disks £10.99
PHILIPS 2" Green (Box 10)
® 80 Column & Graphics Paper (2000 shts) £1200 +
PBO £74.95 ~ £3.00 camiage)

March 1984 MICRO USER

—— b

171



BBC MICRO CONSOLES

"* As supplied to BBC, Universities, Colleges,
Schools etc.”’

Not just a monitor/tv stand but an expansion console which
gives your micro the professional look. Protects and encloses
your micro with room for disc drives and 2nd. processor or
teletext adapter etc., all untidy connecting wires safely out of
sight within the console. Made of light yet strong aluminium
with a textured finish inmatching BB C colour. Availablenowa
bolt on extra module to the console for further expansion
options. YES thisconsolewillgrowwithyourneeds. BasicBBC
console as shown £39.99 + £4 carriage®

After 315t March console price is £44.939.

F;
i

*The console will
house the
Torch Disc Pack

EXPANSION MODULE
only £14.99 + £2 p&p
“Matching printer stand available yes stick your paper under
the printer”. Only £14.99 + £2 p&p

VDU STANDS FOR ELECTRON & BBC
Acorn owners who only need a VDU stand will find the stand
slipsoverthe microwithadequateventilationallowedfor. After
use the micro slips UNDER the stand acting as a dust cover.,
VDU stand BBC & Electron only £14.99 + £2 p&p

Add VAT @ 15% to all prices
MAILORDERONLY
Viewing by appointment only

Far further information or send cheque to:

_f’t'lenf_._
compPUTERS

27 WYCOMEBE ROAD, LONDON N17 9XN.
TEL: 01-801 3014 (24 Hr Ansaphone)
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Give your BBC Micro a
REAL voice.

With the Voxbox voice digitiser.

Normal human voice can now be stored on disc and

accessed from your own programs. Store words or
phrases in English or any other language.

The Voxbox comes complete with a speaker, microphone

and full operating software to enable you to build your
own voice files. Just plug into the User Port.

It speaks for itself. £89.00 all inc.

Multiplex Computer Services

250, Eastern Road, Brighton BN2 5TA.
Tel: (0273) 606860

WALRUS COMPUTER EDUCATION

Don't leave your BBC Micro or Electron on the shelf.
Use it — and a WALRUS home study course — to teach yourself
structured programming.

STRUCTURED BASIC ON THE BEEB/ELECTRON
#* Specially designed for the beginner %
¥ Setout in ten lessons ¥
 Includes software cassettes with lots of educational programs %
+ Assignments for tutor feedback J
 Comes in two teaching packs %
* Costs only 524 %

To receive your first teaching pack, send cheque/PO for 324 to:
™
(l ) WALRUS Computer Education
Dial House, Laycock,
keighley, W. Yorks.
or write for leaflet.

D
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HARDWARE AND m* H 'd FOR THE
SOFTWARE ICPO~(11 BBC MICRO
SOFTWARE - Programs that are guaranteed to runl Save hours of work and worry with these utilities, educational & business programs on cassette or
disc,
102 CASHBOOK Double entry 4 columns with accounts & 520 BANNER Primt giant text and graphics an paper for
analysis £11.95 B displays £386 A/B
102d CASHBOOK Full dise version. 1200 items on 100k disc  £19 .95 B 521 BIGLETR Print as above on screan/paper with
103 LEDGER Complements CASHBOOK with ageing & screen dump £5.95 AsB
analysis £11.95 B 600 FORTH 78 FORTH second language ROM £34.74 B
105  MAILING Holds 218 addresses. Alpha & post code B0 LOGO-FORTH Advanced Turtle Graphics Language ROM
soris, searches, any label format, delate, with FORTH EET 50 B
add and amend £11.85 B 602 PASCAL-T Structured language ROM with compiler-
106 PAYROLL In 2 parts 10 handle weekly or monthly {state interpreter £57 60 B
[W or M) which) PAYE & NI for 100 employees. Fully 603 XCAL Computer Assisted Learning ROM for
Supported £24 95 B presentations £65.00 8
107 MEMO-CALC Database. Calcshest with up 1o 255 G605 WORDWISE Superb fast & easy 1o use wordprocessor
columns, string or numerc data, sorts, in ROM £3385 B
searches, calculations £1295 B 606 CDUMP Screen dump, B colours. suitable for :
1 GAMES 1 5 Card, Minefield. Darts, Pontoon & GPTO0A £1298 B
Mr. Midon £5.95 B/E 607 GDUMP Screen dump AOM. 8 shades, B sizes and
202 STOCKMARKET  Exciting world of Stocks and shares, 1-4 windows £17.95 B
players £595 B/E 608 DISKDOC ROM for disk problems in format, search,
I HANGMAN Word game in English, French, Garman, files e : £27 60 B
Italian, Spanish £7.86 B 608 GRAPHICS NEW ROM for Sprites, LOGO, circles,
02 DISTANCES Three graphic maps of UK., EUROPE & the fill wte E27 50 B
WORLD. Calculate the distance between 700 BOOKS Warious titles for the BBC Micro from £6.95
any 2 places £4.05 B/E B0 CASSETTES C15 Computer quality tapes packed in 10°'s £4.50
303 FLAGS 98 full colour flags of the world with B10 B.25" DISCS MEMOREX: 55/5D 40/80T £19.956
questiong £4.95 B/E 55/DD 40/80T £2095
04  STATPACK Statistics package giving over 30 resulis  £9 95 B 300 SEIKOSHA GPT00A 7 COLOUR 30 shade dot ratrix
305 GRAPH Produce varied graphs & charts of printer S0cps £369.00
functions £7.95 B 901 EPSON RX-BOT/F Superb. 100cps with Tractor & Friction
306  FRENCH Mew audio visual computer way to learn a feed £275.00
language £7.95 B 902 EPSON FX-80 Magnificient. 160cps, & founts, graphics,
FT Roll £365 00
7 P -CHECK Adld RDWI 5 12
o SPELL-CMEC d,c“;f_‘,:‘:gﬁ aE. TROA0 wenia i £17.95 B 210 DISC DRIVES Slimline 3" or 5% 100k BOOK Japaness
504 PROCAID includes SEARCHBAS to search a BASIE Format disc, cable and excellent manual.
program and alter it, PROCVAR 1o list From £183.00
variables in a BASIC program & 915 DISCUPGRADE Double & Single Density available in one
PROCE i i System £77 50
HAE.‘L LUSH 10 clear resident integers in £345 A/B 920 VDU STAND Stainless Steel Support protects your microf 19,95
505 UTILITY-A Our best selling tape includes PROCAID, 930 GREEN VDU 12° Green Moniter, cream sloping fromt -
DEFCHA 10 d & displ h casy £79
b b SORTM/C e e 931 COLOURVDU  JVC 14" Colour Monitor 370 x470 pixels  £179.95
codeé numBaric sort, SORTBAS the 950 SAT-16 MPU 16 bit GBODO/EB701 stand alone
urdisputed fastest BASIC sort routine £695 A/B computer from £570.00
ADD VAT TO ALL PRICES EXCEPT BOOKS.
ADD £1.75 FOR PROGRAMS ON 40 OR 80 TRACK DISC. NO POST CHARGE IN UK. MOST PROGRAMS AVAILABLE ON MICRONET 800,
Send for our free brochure for more information before parting with your money,
Micro-Aid (MU)
25 Fore Street, Praze, Camborne, Cornwall TR14 0JX
Tel: 0209-831274

CORTEDXX fpuncon

coMmputers Qgweow |

JUKI 6100 EPSON RXS80 FT
£399 inc VAT 5299 inc VAT FXBU 5399 inc VAT

The outstanding value for money The new inexpensive Epson printer. The new Epson high speed midtrix
daisywheel printer. Superb quality Many of the features of the FX80, but printer. Friction and 94/10 inch pin
print, proporfional, 10 or 12 pitch 100 cps. Enlarged, condensed and wheel feeds. Tractor extra, Good
Adler daisywheels. 18cps talic characters. No proportional quality print including proportional
bidirectional. Full Diablo protocol. characters. Superb graphics. Built in and down-loaded characters,
Cenfronics inferface. 2k buffer. tractor and friction feeds. Superb graphics. 160 cps.
|
JUKI EXIRAS EPSON EXTRAs I! L] Send me your full price list
Daisywheels — send sae for sample Ribbons. Best quality fabric  £5.50 | Send me [ Juki 61 00.[J Epson FX80
3 print-outs £16.10 Cables- forBBC £15.00 I L1 Epson RX80FT O Other tems as

i Ribbons—multistrike £3.00 Serialinterfaces for VIC £52.00 | Isted lenclosechequefors_
Tractor £103.50 Intermal buffers. 16k, 32k, 64k I Charge my Access/\Visa card No,

| Sheetfeeder coming soon fom£99.00 |

I Cables—forBRC €15.00  TractorforFX80 £35.00 | Name

| Allprices include VAT. Postage on Printers £10. | Address_

March 1984 MICRO USER 173




**AIDS 11** PROGRAMMER

An essenti
Brings 12 major new functions,

*LLIST Memaory

Program listing perusal, using cursor keys to shift back or
forth by a page or a line at a time. Single-key entry 10 Search
routines — see opposite.

*LREN
Intelligent Renumber of up to 255 lines of a program;

All cross-references updated e.g. GOTOs, GOSUBs.

*LMOVE .
Move up to 255 lines to anywhere else in the program, again .
updating all cross-references. * Op
*LMERGE

Copy up to 255 lines to new locations. Source can be any
program in memaory. No corss-referencing.

All the above routines check for logical errors and issue
speciffic messages, preventing accidental mistakes.

*AIDS entry to main MENU offering the following choices:

Printer
* Simple ‘toggle’ copies all *AIDS output to printer.

Disassembler
* Full listing format with data shown in Hex & ASCIL

* Direct disassembly of any sideways ROMSs;
* Qutput can be saved to a file & *EXEC'd back for editing,

relocation & re-assembly.
Suitable for A & B models, with MOS 1.2 BASIC Il

compatible.
Price, including p&p, & comprehensive 24-page manual:

Beeaper

(Upgrade price for Version 1 owners — £12.00)

al tool for all BBC Micro programmers— saves time and tedium in program management.
with 5 new commands, and a HELP shortlist. Takes no user RAM

*+ Display blocks of memory, including other sideways ROMSs, in Hex & ASCIL
* Single-key controls to shift back & forth by block or byte;

= Search for byte string — defined in Hex or ASCII.

* QOverwrite any section — Hex or ASCIlI mode.

Search/Replace string

* Search current BASIC program (anywhere in RAM);

Search string (1-30 chars) can include BASIC keyword tokens & ‘wild cards’
Each occurrence highlighted within whole program line:

tions then available include: find next occurrence, *LLIST program from that
point, Replace string by previously defined string (0-30 chars), etc.

* |deal for generating variable/PROC ‘where-used’ lists;

Indenting for FOR & REPEAT loops, and PROC definitions
Each statement on a new line
BASIC keywords highlighted on screen, most without wrap-over.

* Invokes automatic beep on every key depression; even in WORDWISE.

£21.00

S UTILITY ROM

Editor

38,11

* Program repair makes any 'Bad Program’ available for editing. ﬁr ;
Variable Dump . erim
* |ists the names & contents of all non-array program variables; use
* Shows all array dimensions. 3
List Formatter -.P'ﬂr:
* Lists program (even ‘Bad Programs’) in clear pasy-to-read format:
Line number displayed in column of its own are
a n

S a.e for more details; Dealer enquiries welcome.
Send cheque or P.O. to: Softsmith
9 Back Green, HERSHAM, Surrey KT12 4HY

/ S Y

.oy ik. -
OB Software

oA T C ) PR
\ - L ip ‘-
' lemming Syndreoma

Mad Marco is on the rampage and
has blown the bridge to the mainland.
The panic-stricken population are
hurling themselves into the shark
infestad waters and your job is to
bounce tham to safety whilst avoiding
the marauding sharks and the
desperate attempts of Marco to blow
up your liferaft. This highly original,
tast and furious game is full of special
fsatures and options designed to
make your task harder as you get
better.

Machine Code 32k £7.95

DYINABYITIE

Caught in the capitalistic pursuit of
corporate expansion, your ambition is
to attain the ultimate accolade - the
kay to the axecutive washroom! Avoid
the sager taxmen in the lifts ready to
hinder your climb to power and
beware of too much stress resulting in
high blood pressure. Definitely not for
the taint hearted entrepreneur.

Machine Code 32k £7.95

\ SAE for Catalogue

All programs available from most good computer shops or direct from

DYNABYTE SOFTWARE,

31, Topcliffe Mews, Wide Lane, Morley, LS27 SUL.
(Please include 50p pé&p)

A SUPERB range of QUALITY
Programs for the BBC micro

PIoIo)

Classic representation of the
real thing incorporating excellent
high resolution smooth action
graphics for accuracy and making
full use of sound. Start practising
now and avoid being hustled. You
control the cue angle and strength
of shot. A real pleasure to play.

Machine Code 32k £7.95

sspsys B TRITEY_EFE SEE

§ _."'_ ‘ * = e .

HOISIEIHAIIE

An exciting and colourful game
complete in every detail with tumbling
jockeys, realistic horses, TV van, tote
and leader boards, waving crowds
and much more. Don't losa your
money at the track, try HORSERACE
instead. Suitable for 1-6 players.

Basic + M/C 32k £6.95

(All programs require Series 1.08)

Also available:

MULTI-AID (32k) £7.95: A powerful and impressiva 3 program utility. You
receive a complete TELETEXT editor, MULTI-COLOURED character definer
and a SOUND GENERATOR, all complate with full documentation and

keystrips. Excellent value and quality guaranteed.

BRAIN TEASERS (32k) £5.95: Six thought provoking games including
Reversi, 30 OX0, Mastermind, For42, etc. Superb tamily fun.

T T S |

TR TR

Trade Enquiries Phone: 0532-535401
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I READ with no little sympathy
the letter from Mr Palmer in the
January 1984 Micro User in
which he complained abour the
problems of transferring pro-
grams from tape to disc.

The simple fact is that
software suppliers in this coun-
iry themselves are responsible
Jor forcing users to resort to
criminal extremes to be able to
use the software that they have
purchased.

The software manufacturers
are simply going to have to take
a8 more responsible attitude
toward their customers if they
hope to survive in an increas-
ingly competitive marketplace.

Consider this: In Cambridge
where I live there are at least
half a dozen software retailers
selling products for the BBC.

In the last two days I have
conducted an unofficial survey
and I am sorry to have to report
that, apart from a Jew Acornsoft
games (about haf of their line), I
was unable to find a single disc
copy of any game for the BBC

Jor sale.

This is the situation that
disc-users must face.

You cannot buy a disc copy of
software for the BBC and if you
buy a cassette copy and upload it
lo disc (assuming that you are
clever enough to figure out how
todo it in the first place), you are
threatened with prosecution.

It is unfair that Acornsoft
have raken the brunt of the

M/ 1/C[RIOJM/A]1]L,

Time manufacturers
gave discs their due

criticism recently over this
matter. At least they do manage
to distribute a few disc copies of
some of their products, which is
more than any other software
house can say.

Yes, I know that other
software manyfacturers adver-
tise disc copies, if you are willing
to mail-order the product. In
addition to having to wait from
between one and four weeks 1o
get the disc in the post, in some
cases you have to pay an
outrageous additional charge of
up to £4 for the disc.

An additional charge of £1-£2
is fair for the extra handling and
packaging necessary to insure
the safety of the discs, but £4 is
immoral.

So what are the aiternatives?
In addition to learning how to
transfer most of the software
himself, a disc user can buy
special products to upload
programs for him.

I have a copy of the new and
improved version of the most
popular of these items, but there
are some games (and not only
long adventure games) that it
still will not handle.

There is still the unresolved
legal question of which the user
of these items must be aware.

How to save the Sphinx

REGARDING Alice's review of
Sphinx Adventure (The Micro
User, January 1984, Page 40), it
IS possible to save the game
during play, although Acornsoft
does not tell you how to do it.

To save Sphinx Adventure:

When you are ready to save
the game, press Escape.

Enter *SAVE SPHINX"
0400 7C00 1o save the first part.

Enter *SAVE“ZERO" 0 90
o save the second part. The
game is now saved on tape.

To Reload:

Enter *LOAD"SPHINX" 1o

load the first part.
Enter *LOAD"“ZERO" 1o
load the second part.

Enter GOTO 236 to restart
the program.

The micro will now display
the last location you visited
before you saved the program,
then it will wait for your next
command,

It is important that the two
parts should be reloaded as
shown above, otherwise certain
variables will have the wrong
values. — R.W. Crisp, Leeds.

But this is not a long-term
solution 1o the problem.

In the end the only possible
solution lies with the software
manyfacturers, distributors, and
retailers.

They are simply going to have
to realise that cassette storage is
rapidly becoming an obsolete
medium, even for the home user.

The change is going to be
JSorced upon them in the next few
years whether they like it or not.

Hopefully the more respon-
sible of them will take the
initiative by seeing that disc
versions of their products are
readily available to the pur-
chasers.

Only by doing that will the
suppliers have a basis for
distinguishing the pirates from
the legitimate users who simply
want to enjoy the software that
they purchased.

In the meantime I have
decided not to purchase software
Srom those houses that protect
the material to such an extent
that it cannot be uploaded to disc
without extreme effort.

1t is not much, but it is all that
1 can legally do.

At the moment there are two
software houses on my personal
“blacklist” and they can rest
assured that they will be getting
ho more money from me.

My only hope is that they go
out of business as soon as
possible. — D.L. Adams, Cam-
bridge.

Improved
joystick

I HAVE a tip for all the BBC
Micro owners who own the
Cambridge joystick — the non-
self centering one.

The idea came to me while
playing Rocket Raid, and I felt
the need for the joystick to go
back to the middle after each
movement.

All you do is put two thick

elastic bands round the lever.
Pull one round the bottom and
the other round the cable at the
top.

This will affect the joystick so
that gfter any movement it will
return to the centre. — Maitthew
Lemmings, Staines.

Cherished
facility

I WAS very interested to read
the letter from David Bye in your
December 1983 issue.

If he feels like that about the
use of the features of the BBC
machine why is he reading your
magazine anyway?

He could have bought a
cheaper machine which didn’
allow him to use procedures,

Junctions and such.

It strikes me that he must not
have used one of the machines or
he would not have written some
of the things that he did.

He says, for instance, that the
Acorn compilers were way-
wardly silly in using a value of

=1 for TRUE and so denying

him the facility of writing “IF X
and IF NOT X" :

If he had tried this he would
have found that it would work
exactly as it should.

It is true that IF X would be
satisfied by any value other than
0, but none of these other values
would satisfy the statement IF X
=TRUE,

A study of the way in which
computers work would have
shown that 1 is the only value
that could be used for TRUE
and still allow FALSE io be
zero, as the value of NOT 0 is—].

So far as procedures are
concerned he says that “the only
advantage of PROCs lies in
their control variable Jacility”
and that most people don’t need
this.

I am not sure what he means

L
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From Page 175

by this but I know that many
people are very glad of a facility
which allows them to pass
parameters to a subroutine
without altering the value of a
variable in another part of a
program.

Even then I suspect that the
major advantage of procedures
and functions is their use of
LOCAL variables.

Because of this facility I am
gradually building up a library
of functions and procedures
which I can, after they have been
tested, store on disc and call in to
any program without needing to
know which variable names have
been used.

I also know that these
procedures will work and that
any error must be because I have
passed an incorrect value rather
than an unsuspected interaction
with another part of the
program.

An additional advantage of
programming in this way is that,
if the program needs changing —
and it almost certainly will if it
does anything useful — it is much
easier to see where the changes
should be, and what their effect
will be.

In 1970 and 1971 1 was very
much involved with the amend-
ment of computer programs (o
cope with decimalisation.

Anyone who has had that sort
of experience will not need much
persuading of the virtues of the
modular construction of pro-
grams.

All the programs worked but
finding out how, so that they
could be modified, was a
herculanean task.

I have not had my machine
long enough to try all the
features of BBC Basic but it is
my understanding that
procedures are, in fact, faster
than GOSUBs in large pro-
grams as the system records
their position.

When I started programming
some of the existing program-
mers looked down on Cobol
because “real programmers use
assembly languages”.
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It seems to me that some of
this attitude still lingers and it is
very much on a par with “good
drivers don't need seat belts”
and "I know when I have drunk
too much to drive”.

Mr Bye isn't forced to use the
facilities he doesn’t like, but I
hope that nothing of mine ever
depends on one of his programs!
— David H. Wild, Hemel
Hempstead.

Recorded
delivery

MOST of us at times find
trouble with cassette loading,
and I have had some success in
overcoming the problem by
resorting to my audio equip-
ment.

I have a BBC Model B (OS
1.2) and being very interested in
graphics had, among my
Christmas presents, a copy of
the Acornsoft “Creative Gra-
phics" cassette.

I found that while side A of
that cassette loaded without the
slightest trouble, side B just
would not load at all and
produced nothing more interes-
ting than a flood of “Rewind
Tape”, “Data”, etc.

It would seem the copying for
side B had not been up to the
standard of side A — I can think
of no other cause.

So I resorted to my audio
method of solving the difficulty
as I had successfully done so
before, and indeed did on this
occasion solve the problem.

I simply place the offending
casselte into a cassette recorder
and transfer the “sound” from it
to a reel to reel machine running
at 7% ips (19cm), using manual
control over recording levels on
the reel to reel machine, and so
far as I can, ensuring optimum
modulation of the reel to reel
track recording.

I then reverse the process and
transfer the “sound” from the
reel to reel machine and
re-record it on to a cassette at
normal cassette speed.

I do not usually transfer it

back on to its original cassette
tape, preferring to retain that
recording — warts and all—as a
master.

So I use a separate cassette 1o
record the “copy” track, and
again I control recording levels
manually.

I have usually found that this
re-recorded cassette track will
load quite satisfactorily into the
computer, as indeed it did on this
occasion.

So I now have a perfectly
usable copy of side 2 of
“Creative Graphics™ which
works well on my computer
without any loading problems,
and the original master cassette
track works beautifully as far as
its side 1 is concerned.

Your readers may find this
method a useful way out of
trouble. A reel to reel machine is
not essential — the system works
with two cassette machines, but
a transfer to reel to reel
recording at 7% ips is more
satisfactory and reliable. —
Norman Gill, Wakefield.

Hong Kong
take away

A LETTER from Mr D.R.
Stafford, Camberley House,
Surrey was published in your
January 1984 issue. Mr Staf-
ford’s letter made nonsense of
my May 1983 letter to you
(published in your August 1983
issue), whereby I was adamant
in stating that all BBC Micros,
sold in the UK, are manyfac-
tured in the UK.

As I am sure you and your
readers are aware, the demand
level for the BBC Micro
continues to be extremely high.
As an exceptional action, o
balance the demand,
approximately 1,000 Hong
Kong-assembled machines were
imported for sale in the UK.
These machines were the excep-
tion.

Elsewhere in your January
1984 issue mention was made of
the fact that recently purchased
machines had Basic I fitted. 1

hope you can appreciate that th
BBC Micro takes a varying
amount of time from the kit to
the final product, so that at any
time BBC Micros offered for
sale can represent a range of
versions. — Colin Malone, for
Head of Merchandising, BBC
Enterprises.

Unconditiona
surrender

I FEEL compelled to “put my
oar in" on the structured V.
unstructured debate.

While 1 do agree that GOTO
is essentially a poor instruction,
especially it jumping forwards,
why write code then slip over it?

This has to be silly and
wasteful — I do not agree that)
GOSUB should be considered in’
the same class.

Not so long ago I wrote a
piece of quite involved code for
simulation purposes. During
this, it was found that one piece
of code would suffice for several
different operations provided
different entry points were used
Sor each.

In Basic this was simple — a
series of GOSUB calls all
utilising the same RETURN.

With PROC I cannot, yet, see
an easy solution. It would be
possible to use a dummy variable
to cause a jump over the
(temporarily) redundant code,
but oops, that's GOTO isn't it?

Actually I do have another
suggestion, whether it would
work I don’t know:

10000 PROCA(. . .)
10400 GOTO 10600

' 10506 PROCBI. . .)
10600 . ...

But that wouldn’t be popular
with the “structuralists” either,
would it?

As a final comment, while |
agree with Dr E.T. Freshwater
of Leeds, (Micro User February
1984), I think that the main
thrust of the structuralisis is
against the unconditional
GOTO rather than the condi-
tional.

The latter would seem essen-
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lial if branching in programs is
0 oceur at all! — J, Comerford,
Leicester.

® Actually you can obtain this
sort of an effect by having
several different procedure starts
defined (that is, DEF PROCs)
with only one ENDPROC to
finish. The following program
should make the point.

10 PROCA

20 PROCB

30 PROCC

40 END

30 DEFPROCA

60 PRINT "NOW IN PROCA"

70 DEFPROCB

80 PRINT "NOW IN PROCB"

%0 DEFPROCC

100 PRINT "NOW IN PROCC*

110 PRINT "ENDING THIS
CALL®

120 ENDPROC

Lowdown
on OSCLI

COULD you please explain
OSCLI? The listing I enclose
gives my computer’s full spec,
then a disassembly of the OS
routines, which indicates that as
per handbook OSCLI vectors
through &208.

But the disassembly from
&200 does not have a &208 in it
= why?

The memory dump of that
area shows &208.

The other strange thing is that
if I type as a direct command
OSWORD or any of the other
routines I get “Mistake” as a
reply, but when I type in OSCLI
I get “No such variable". Why?
- G. Coventry, Chippenham,
Wiltshire.

® &208 is an area of vector

data. This part of the memory
tontains numbers which point or
¥ector to another part of the
- computer where there is mach-
 ine code.

The idea is that the bytes

‘around &208 aren’t machine

Capacitor can clear screen

WITH reference to the
Micromail letter concerning
“drifting lines” that occur
across the screen, I would like to
say that this is common not only
to Sony TVs but to many others
used with certain BRC com-
puters.

I have written to Acorn about
the problem and according to
them it is a fault in the TV.

This is not so, and differing
BBC computers suffer the
problem io greater or lesser
extents — a few, not at all.

The problem is probably
either due to beating between the
chrominance and luminance
signals or between the
chrominance and a subhar-
monic of the CPU crystal
oscillator.

Adjusting the trimmer will
only offer temporary alleviation
and is no real solution.

Solder 10 pF capacitor
between top of R133 and

— (Issue 3 board)

the earth point on the
UHF modulator.

O— Q9

R133 q

e

|

UHF
modulator

I have found that for many
TVs, Sony included, the set
requires only a very small
chrominance signal to give good
colour, so a simple but effective
long term solution is to solder a
small 10 pF capacitor across the
base of the chrominance output
transistor Q9 (across the resis-
tor RI133, 120k).

This is very simply done
without removing the PCB and
without the need for a very
steady hand, as shown in the
diagram.

It may be easily removed at a
later date if required, and will
cause no harm to the computer.
— Andrew Mackay, Northwood,
Middlesex,

code, they just point to the start
of something that is, so disas-
sembling them gives nonsense.

In your hex dump &208,
contains &89, &209 contains
&DF. These locations store the
address &DF89, backwards.

When the micro sees
IMP(&208), it “decodes” this
address from where it is hidden
at &208 and &209 and jumps to
that address, in this case
&DF89,

You might ask why you go
round the houses like this — it's
usually easier to jump directly to
the address with IMP&DF&89.

The point is that this way you
can fiddle with the address at
&208, &209, since they are in
RAM (unlike the JMPs at
&FFCE onwards).

This way you can make the
micro jump to your own routine
and to what you want — in other
words, you can tailor the
machine to your own specifi-
cations,

It also allows Acorn to
modify things later. If they
change the address of a routine
in ROM, all they have to do is
alter the vector table.

So long as you call through
the jump table, as it is known
(&FFCE etc), you won't notice
a thing.

This means your programs
work on both “old” and “new”

~machines.

As for OSWORD, it isn't a
word that the computer recog-
nises, so it says “Mistake”.

I know we talk about
OSWORDs, but the computer
doesn’t know it by this name —
you have to CALL it through
the jump table. You can set it up
as a variable by using
OSWORD = &FFF]I.

As for OSCLI, you must have
Basic II. This has a word called
OSCLI, but it needs values or
parameters to go with it.

If you just type OSCLI it
looks for them and fails to find

them, so says ““No such
variable”, a slightly confusing
message.

On Basic I, OSCLI isn't
recognised at all and you simply
get “Mistake”.

Tape
handling

IN answer to Mr Pentecost's
query. on tape handling (Micro
User, January 1984), if he uses
*FX138,0,13 immediately
before each OPENOUT he will
not need to type a Return at the
keyboard. Details of this call are
given on Page 433 of the User
Guide.

OPENOUT, OPENIN,
OPENUP, CLOSE all effec-
tively call the OSFIND routine
at &FFCE. This is described on
Page 451/2 of the User Guide.

Astute readers will notice that
—
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From Page 177

the value of A on entry produces
operations exactly eguivalent to
Basic II functions.
A=0, Y=?>CLOSE Y
A=&40 » OPENIN (not
implemented in Basic I)
A=&80 » OPENOUT
A=&C0 » OPENUP
(OPENIN Basic I)
So to OPENOUT a File
called FRED in assembler use:

.openout LDAEII8 / bsbyte
nusber

LDXEO ! Buffer
nuaber (keyboard)

LOYELS /

Carriage Return

JSR &FFF4 / Call
Osbyte

LDXE FILENAME NOD
254

256 / get address of
filename
LDA£&BO
/openaut
J5R &FFCE
/Call Osfind

OSBPUT ROUTINE TO FILE

RTS
/ Return to language
(Basic)
. FILENAME
EQUS“FRED"+CHR$13

LDYE FILENAME DIV

— Geoff Cox, Gillingham, Kent.

Fault
at line 50

WITH regard 1o the Beasty
Competition (Micro User, Feb-
ruary 1984) I have programmed

line 30 according to the book,
that is 30 PROCpic(0,0,1) but
when I attempt to RUN the
program the machine indicates
Arguments at line 30.

As I only had the system at

Christmas I am afraid I do not
understand where I am going
wrong. — Rodger Gregory,
Nottingham.
@ Thanks for your letter,
especially for giving us the page
number and issue. If only
everyone were so kind.

Line 30 CALLs a procedure,
which is another part of the
program. You tell the computer
what this part of the program
does by defining it — look at line
50.

Now when you call a
procedure, you have to hand on
values to it — passing par-
ameters. What you're handling
on is in the brackets of line 30,
separated by commas. These are
called arguments.

The computer needs some-
thing to receive what has been
passed to it. If you look at line
50, you can see three variables,
X%, Y%, 8, ready to catch what
line 30°s procedure has passed to
it.

The X% receives 0, the Y%
gets 0 and S gets 1.

If the number of things your
passing doesn't match up, or you
try to pass a string to a numeric
variable, you get the arguments
message for the line you called
the procedure from.

The point is, if you've made a
mistake on line 50, perhaps
missing out a comma, the micro
believes this line be the true
definition of procedure, so it
decides that the line you call it
from is at fault.

In this case it says line 30,
However, the version you've got
in your letter looks correct.
Therefore, we think you'll find
the fault is at line 50.

And finally, with tongue firmly in cheek . . .

TILTING AT WINDMILLS...

Dear Trev,

Sorry that I haven't written for so long,
but I think I'm going quietly and irrevocably
mad. And it’s all the fault of Micro User.

They asked me to try out a new game they
were thinking of printing called Lancelot
and Guinevere. Well I've always fancied
that I'd make a good jouster, so I decided
that I'd type it in,

As you know, and Andrea keeps telling
me, I've been stupid since the day I was
born, but since I've had my micro I've been
able to prove it.

The first mistake I made (or second, if
You count starting the damn thing in the first
place) was to turn over two pages at once
and start typing in the wrong listing halfway
through.

When you think abour it I should have
realised sooner. After all, it’s unlikely that a
listing with PROCchivalry and PROC-
Merlin and lines like IF virgin THEN
PROCunicorn would contain a PROC-
lightpen. As it was, I typed in a whole page
before I realised.

Mind you, it wasn't much better when [
got back onto the right listing. Do you know
the Number of the Beast? Well it's not 666
as you might think, it's line 340. It took me
27 attempts to get that one right, and even
now I'm sure that Beeb only accepts it out of

sympathy.

Not that | got much from Andrea.
Sympathy, I mean. She couldn’t see what all
the fuss was about, but eventually, saying
she couldn't stand the screaming any longer,
she decided to help. And I accepted — my
morale and judgement were that low!

A. said that she'd read the listing out to
me while I typed it in and it seemed like a
good idea at the time. I wiped the tears and
sweat off the keyboard (the blood nearly
came later) and settled down for what would
be positively my last aitempt.

And it seemed to work. She dictated and I
tvped. Then came the moment of truth. I
entered RUN and pressed Return (as they
say in the beginner's books). I was so
nervous that I closed my eyes as the opening
tune, “Colonel Bogey", played. I knew
disaster had struck when I heard A. ask:

“Should Lancelot be doing that with his
lance?”

No he shouldn’t. And I had grave doubts
that Mark Smirky, the guy who wrote the
program, really meant the score table to be
round. Against my better judgement I listed
the program. It was rubbish.

“What have you done?” I screamed at A .,
my fingers curling menacingly around the
User Guide. “You were supposed to be
reading it all our™. ;

“Well, I only corrected the punctuation”,
she screamed as she beat a hasty retreat,
leaving me with my loathsome listing and a
near coronary.

Still that wasn't the worst. The worst was
my nasty nephew Nigel who just
“happened" to call round. I suspect A., but
can't prove it. The little horror has an
Electron (which explains the “If it doesn't
use Mode 7, it isn't worth doing" sticker on
my Beeb).

Of course A. told him of my predicament
and he offered to help. In my less paranoid
moments I've little doubt that it was all done
in a spirit of charity, but I did object to his
groaning and laughing as he sorted it out. I
particularly objected to the way he kept
muttering “Dim, dim" under his breath.

Eventually the little horror had it working
and he left, but not before he'd had a word
with A. I was listening from the top of the
stairs and distinctly heard the phrases “at
his age” and “ZX81",

And now I have a working version of
Lancelot and Guinevere and the challenge
seems to have gone out of life. I haven't even
bothered to play the game.

Who was it said “it is better to travel than
to arrive”? He'd obviously tvped in a few
listings in his time.

Yours in adversity, Bob
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PAEAN systems

PROGRAMS FOR BBC MODEL B

Quebec Marketing MU, Little Bealings,
Woodbridge, Suffolk IP13 GLT.
Tel: Ipswich (0473) 623757

NEW NEW
SLIDER
TELEWRITER Synchronises a
Mode 7 film slide
Text/Graphics projector with
Manipulator g taped
commentary
s gk UTILITY uTiLITY
DELIVERY £1.50 SCAN £7.50 LIGHT CYCLES £7.50 TELEWRITER £950 SLIDER £8.50
Drive yourself mad around this maze  An original card based game of grast A fast reaction amé for the flest of A suite of programs COmprising This utility synchronises a single
adventure. You will have to stay  subtlety. The idea is to ace 25 of  hand and mind. Can you surround the Telewriter  -Main editor slide film projector with a
prefty cool to avoid trouble. cope your 28 cards in positions which enemy with your light trace and  Teleflip -Displays up to 20  pre-recorded taps commentary or
with a myriad of hazards, not 1o equal o are greater than the value of make them crash? The better you pages of data music background. A slide projector
mention a balshy mate, and get your  the computer's cards. Excellent are, the mare cunning and numerous  Taleload -Mllows inserts to  with remote control is required,
deliveries right, sl at the same time. graphics include clues about the

The Law is never far behind . . . 50
watch out!

Full scoreboard. Optional sound,
Keyboard.

suits and values of the computer's
hidden hand — you must be VEry
shrewd 1o win the maximum 40
tricks. Keyboard.

the enemy become. Simpla and
infuriating. Full scoreboard and
sound. Keyboard.

other programs

Demo_Ten _Demonstrates 10
pages of data to play
with

This is a powerful utility which gives

Programs allows up to 999 slides to
be controdled for variable display
times. Applications for lecturers,
phatographers, architects ate. and
micro film users, Instruction manual.

the serious user sasy domination

over the BBC's extensive Mode 7

capabilities. Comprehensive manual.

All prices are full inclusive
AVAILABLE AT GOOD COMPUTER STORES OR DIRECT FROM PEAN SYSTEMS

PAEAN are hunting for high quality, imaginative and exciting programs for the BBC or ELECTRON micro’s to market
in the UK and overseas. If you have written an original game, educational or beginners program which you believe
has commercial potential send a cassette to PAEAN systems and if we agree with you we will offer you a contract.
Dont forget to include your name, addres and telephone number.

Still to be won: a £50 note for the first response which correctly interprets the written significance of the PAEAN logo.

T BBC Model B
lany OS, Basic I/11)

B T S W G R ---T e AR R N MR i 0 RS G S R W S I | B

£9.95
(inc. VAT and p.p.)

QUAL-SOFT

“LEAGUE DIVISION ONE”

THETHINKING FAN'S SOCCER GAME

Are you a soccer supporter? How much do you REALLY know about the game? Can you take a side, newly
promoted to Division 1, and build it into a genuine contender for the 1st Division Championship? Can you select the
right tactics and team to hold Liverpool at Anfield, and the right ones to improve your goal difference at home to
Wolves? Can you “read” a match well enough to see your own team's weaknesses, and then have you the skill to
exploit the transfer market to cure them? In short: Would you make a successful 1st Division team manager?

WELL HERE'S YOUR CHANCE TO PROVE IT!
* You have b seasons, 42 League matches/season. * Realistic scoring, injuries, red and yellow cards.
* Opposition: 21 of the 22 current 1st Division sides. * Substitution and team adjustments for injuries.
* Each team has its own playing style and strengths. * Tactical substitution with repositioning of players.
* Each team has home and away match tactics. * Transfer market, real (devious) price bargaining.
* Define your own tactics. Tactics really work because:- * League position, playing record updated after each match.
* Atrue 90 min. match simulation,(34 min. on your Beeb). * 25 to 30 hours for a game unless relegated.
* Graphics representation: How the match goes. * Simple, quick SAVE/LOAD game facility.

CAN YOU GET YOUR TEAM'S NAME ON THE SILVERWARE?

QUAL-SOFT j  Phoesessndme .......... copie(s) of wlpt, SO A S TR LN
Dept. CES | LEAGUE DIVISION ONE. ADBRERE o chin aesa canny ok
1B,pl~iazalmare Rd., = LETGI00A CheQUABORIRl Drac 10 8] 1 o SR TGRSR ;
Stevenage, I LT S S S T .
onslog | MY Access/American Express s,
Al s SR R A ool TR £ FRIGIATURE

I |
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E Leigh Computer Systems

COMPUTERS EPROMS
Sinclair 16K £86.90 Sideways ROM
Sinclair 48K £113.00 Board £38.00
Dragon 32K £145.00 2764's (each) P.O.A.
Oric 48K £113.00 27128's (each) £15.50
Electron £173.80 8271's P.OA.
BBC'B’ £346.95 (discount on volume)
{MONITOHS
all complete with lead)
PRINTERS Cabel 14" colour £190.00
Alphacom 30 £51.00  microvitec 14"
Epsom RX80 £225.00 colour £197.00
Epson RX80FT £260.00 v monitor £207
Epson FX80 £335.00
Shinwa CPB0  £225.00 ACCESSORIES
Star Gemini 10 £219 Disc Interface £78.50
Star Delta 10  £325 UpgradeA—B  £57.00
Printer Cable £8.50 Spectrum
16K —4BK £19.95
Joysticks
CUMANA DISC DRIVES  (analogue) £15.00
Single 100K £195.00 Joysticks
Twin 200K £326.00 (self-centring) £16.50

LARGE SELECTION OF SOFTWARE
- TOO MANY TO LIST
£1.25 off 2 pro-rata for over 2
SAE for lists — state machine
ADD B0Op carriage — small items

E£7.00 carriage — large itemns.
ADD 15% VAT to total

36 Derby Road, Hinckley, Leicestershire LE10 1QF.
Telephone: 0455 612139

A QUALITY LIGHT PEN
for the BBC Micro

* Absolutely insensitive to ambient lighting.

* Responds to different colours and screen intensities without
any adjustment of TV or monitor.

* Red LED readout showing that data is available.

* Switch for program control (allows pen to approach
the screen without erronecus data capture)

* All features are
program accessible

Free Software
includes
Handbook
Good Documentation
Tape storage of your work
User routines provided on tape
and printout

‘Freehand’ drawing program

‘Library menu’ drawing program (define your own library of
shapes)

* Example programs illustrating uses of the pen and its features

£25

inclusive

Also available for VIC-20 and DRAGON micrecomputers please
state your computer type when ordering.

Send cheque or P.O. for £25 to:

Dept. MU 1, Datapen Microtechnology Ltd., Kingsclere Road,
Overton, Hants.

Please enclose SAE if requesting literature

L S

Now also avaifable from good dealers.

Datapen Microtechnology Limited
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SILVERLIND LTD. 156 Mewton Road, Burton-on-Trent
Staffs. DE15 OTR. Tel (0283/ 63987

TOWNTEST BBC/B £6.50
A very useful aid for teaching Geography in primary schools,
this program tests pupils’ knowledge of the locations of
major towns and cities 1n England, Scotland and Wales, Well
presented, with a high-resolution map

BIOLOGY BBC/B £12.50
A suite of programs using text, animated diagrams, examples,
and guestions to assist n the understanding of Biology to
CSE, '0° and 'A° Level standards. Most suited to individual
use by students, these programs also contamn matenal teach-
ers can extract for classroom demonstration. Topics covered
include the Eye, Ear, Heari, Blood and Circulation, Skeleton,
Female reproduction, Genetics, Biochemistry and the Central
Mervous Systam

ENJOY MATHS 48K Spectrum £8.00
A suite of 4 highly motivating programs for the 8 - 14 age
range: tables, simple equations, polygons and areas, The
programs combine explanation with tests and make good
use of calour and sound,

MASTER DIET PLANNER 48K Spectrum £11.95
The ultimate in diet programs, the MASTER DIET PLAMN
MER contains details of calories, protein, vitamins and other
nutrients for 681 foods! The MASTER DIET PLANNER will
help you plan a well-balanced diet, including options to
restrict Tats, cholesteral and salt, or to increase fibre intake -
at the same time offering maximum choice of foods. Instruc
tions and Recipe Book included

ALL PRICES INCLUDE POST & PACKING & VAT

We require good programs to increase our catalogue
and pay high royalty rates for published material.

CompuSoft

C51-TOCCATA Music with a differencel Almost 9 minutes worth of BACH complate
with a stunning visual display showing the ‘shape’ of the music for only £2 99, Cassette.

CS2-BANDIT Aone-arm bandit program for only £2.99. Why pay 2 or 3 times as much
tor a program that offers no more than this full feature version. Cassette £2 99,

CS3-NURSERY RHYMES One of our best sellers. Just for the young. Words, pictures
and music of the old favourites Hickory Dickory Dock, Polly put the kettle on, See-Saw
Margery Daw and Baa Baa Black Sheep. Cassette £2.99.

CS4-SPACE MISSION SIMULATOR A new concept in space games. This is not the
usual blast-em out of the sky type of game with endless successions of mindless aliens. In
SPACE MISSION SIMULATOR you have to first answer the call to scramble and then fuel,
arm and take off your space fighter. Only then can you deal with the aliens. Afer
destroying the alien attack wawve your performance is assessed and marked. Cassette
£3.99.

CS55-0PTICS A full 'O’ lewvel revision course. This suite of programs comprises 16
sections (B9K of code) that take you through the "0’ level syllabus, These programs are
copiously illustrated with Ray diagrams that show and demonstrate the rules and laws
that need 1o be learnt. Cassette £9.99, 40 track disc £12.99

CS6-KEYS A powerful programming aid. KEYS resarves the bottom two lines of the
screen 1o provide 8 visual reminder of the function of the & sets of the 10 programmed
function keys that this program provides. Each bank of function keys is wery rapidly
selectable and is grouped with similar functions kept together. Thus, for example, you will
find MOVE, PLOT, VDU, GCOL, CLS, CLG and COLOUR all available together. This
program is supplied on cassette and is programmed for use on both Tape and Disk based
systems. £2 99 cassetie,

CS7-SCREENPLAY Now you can control the shape of the music. SCREENPLAY allows
you to preset the tempo, volume and vibrato of the music with the display colours, width,
height and spacing set for any of the four selectable basic patterns. Alternatively if you
wish you can let the computer choose a display pattern for you. Four Scott Joplin music
tiles are provided: - The Entertainer, Pine Apple Rag, Maple Leaf Rag and Solace, Cassetie
£4 .99, 40 track disk £7.88,

All the abowve prices are inclusive of post and packing.

We pay much higher commission rates than the big companies. Why not let us review your
latest program

32 Watchyard Lane Formby
e Liverpool L37 3JU
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CENTRAL NOTTINGHAM

MICRONET 800 MODEMS
MODEM 1000
MODEM 2000
BEC ROM COMMUNICATIONS PACK

PRINTERS (£7 carriage)
SEIKOSHA GP100A
EPSON RXBOFT

SCREEN DUMP TO GP7004
JUKI DAISYWHEEL

PACE DISC DRIVES £7 carriagel

Prices in¢lude cables and mannual
100 K

200 K

The real AMCOM disc interface

above disc capacities),

Features include up to 379 files/disc. Uses na
USER RAM, no hidden extras

ifitted free if drive & intedface bought together)

MICRONET 8OO AND PRESTEL NOW ON DEMONSTRATION
JOIN MICRONET BOO AT COMPUTER MARKET

SEIKOSHA GP700A COLOUR PRINTER (7 colour text and hi

Compatible with all single and double density interfaces

Tha NEW KENDA PROFESSIONAL double density interface (doubles the

JOYSTICKS (£1.00 plpl
£69.95 Add a PROGRAMMABLE INTER FACE £8.956
£84.95 lallows even non joystick games to be played) with any of the following salf
£19.95 centre joysticks
QUICKSHOT I {moulded grip with fire buttons on top and bass| £9.95
QUICKSHOT Il imoulded grip with trigger and top mounted fire button) £11.95
SUPERCHAMP Top Trigger fire button & 10 fest retractabla cabla) £14.95
TAC-2 (the ultimate in smooth can trol) £18.95
£206.00 ROMS
 £328.00 | wORDWISE £46.00 AIDS PROGAAMMERS UTILITY £16.50
-res graphic printer) VIEW £539.00 TOOLSTAR (PACE) £34.00
£430.00 DISC DOCTOR £33.25 COMMSTAR (PACE) £34.00
£9.95 GRAPHICS ROM £32.28
£429.00
MONITORS
CABEL COLOUR MONITOR £229.00
FIDELITY TV/MONITOR SUPERB QUALITY £249.00
(LEAD £5.00 EXTRA)
£212.75 PHILIPS GREEN £99.00
£270 '2 5 SANYOQ GREEN [with anti glare screen) £129.00
£99.00
BOOKS
The widest choice in the ares. Over 30 BBC titles in stock.
£138.00 SOFTWARE by ACOANSOFT, BUG BYTE. PR OGRAM POWER, SUPERIOR,
ALLIGATA PLUS OTHERS
= Owver 100 differant titles

Al prices include VAT,

27 GOOSE GATE. TEL: 0602 586454

£59.50

INC. VAT
CARRIAGE
£3.00
plate
atte.
uch
- * FOR BBC MICRO MODEL B CASSETTE OR DISC
Saw * ENABLES PICTURES TO BE DRAWN OR TRACED
* WORKS IN ANY GRAPHICS MODE — COLOUR SELECTABLE
o * DESIGNED BY A TEACHER FOR EDUCATIONAL USES BY
sl STAFF AND PUPILS
e * TRANSPARENT TABLET ALLOWS DIAGRAMS AND MAPS,
ETC. TO BE COPIED
18 * ROUTINE INCLUDED TO SAVE QUICKLY TO DISC OR
" CASSETTE
* SCREEN DUMPS FOR EPSON AND SEIKOSHA PRINTERS

o * TRIED AND TESTED — DIRECT FROM THE MANUFACTURER
" 5 COMMANDS FOR:
i LINES ol SR
5 CIRCLES FEnclosa ChBgUBFPIRTON. .. .. v i s S
:ﬂ RECTANGLES or please debit my Access/Barclaycard . ............c0ouvon..
: INFILLING it R e e Ty S TR R

COPY AND MOVE Addrlss s 5 | S

" PRINT AT GOVERNMENT AND EDUCATIONAL ESTABLISHMENT

1| AS WELL AS TRACE MODE OFFICIAL ORDERS WELCOME _

1 NATIONAL INDUSTRIAL ESTATE

'g 1 g COMPUTER BONTOFT AVENUE, HULL HUS 4HF
1 ' DEVELOPMENTS LIM ITED TEL: (0482) 448562.
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The essential companion
for the BBC Micro.

Featured in its 512
information packed pages
are -

% the BASIC Assembler

% 6502 machine code
reference section

% complete descriptions of
all FX calls

% BBC memory usage and
vectors explained

the user port, tube,
analogue port, 1 MHz bus

% paged ROMs explained
 and lots, lots more

With many examples to
illustrate the text, this guide
is the indispensable
reference work for the
serious BBC micro

programmer.

Advanced
User Guide

% full interfacing details for

| {No stamp needed if posted in UK).

L]

ORDER BY POST TODAY!

Please send me
at£13.95 (inc. p&p) TOTAL £

......... copies of The Advanced User Guide

Please indicate method of payment (') |

| O Cheque/PO made payable to

Signed

Send to: Micro User, FREEPOST,
Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY.

Database Publications Ltd.
O Access/Mastercharge/Eurocard
O Barclaycard/Visa
O American Express

Card No.

Expiry date

Or you can order by phone quoting |
credit card number and expiry date.

061-4800171

fior
ba
aa




BBC Micro

POOLS

PREDICTOR

An easy to use, but very powerful Football Pools Prediction program
for the BBC Micro. It combines six different techniques of forecasting
based on a comprehensive analysis of current form. The program can
easily be ‘tuned’, without any reprogramming, to improve forecasts as

the season progresses. Also available for the 48K Spectrum.

£4.99

181 PORTLAND CRESCENT
STANMORE, MIDDX HA7 1LR

MAYDAY
SOFTWARE

SOFTWARE SERVICES

Wi

ROMGAMES Neps
PLUG "EM IN — CALL 'EM UP! ;ﬂﬂ
SPIDERS - fast action arcade game — kill the giant spiders
before they trap you — full sound and hi-score ladder.

CAT & MOUSE - simply the best maze game ever (not like

pacman) beat time, the cat and the machine — machine
code action.

OTHELLO — full feature graphics strategy game against the
computer.

Available on ROM £9.95
Available on DISC £5.95
Available on CASSETTE £3.95
"SECURITY"" still available at £15 from:
Dept. 1 Software Services, 65 South Mossley
Hill Road, Allerton, Liverpool L19 9BG.
Trade enquiries walcome

HARD COPY FOR LESS f's!

Looking for a printer for listings, program development, etc. Look no
further. Now vou can use the ZX Printer with your BBC Micro by
means of this new interface.

* Built-in maing derived power
Supply,

* Simply connects to the 1MHz
Bus of the BBC Micro and the ZX
Printer connector.

* Full upper and lower ASCIl
characters.

* Supplied complete with
relocatable M/C software and full
instructions,

* Guaranteed § manths,

Send cheque or P.O. for £29.95 gr
s.8.e. for further detajls,

£29.95

inc VAT, P& P

Dealer enquiries welcome.
Ideal for schools.

£X Printers not supplied.

W.D. INTERFACES

12 Leabank Ave, Garforth, Leeds. LS25 2B L. Tel: Leeds 864328

»*

b 4tk A 4

BBC
SOFTWARE:

* Arcade Games * Adventures *
* Educational * Utilities * ROMS *
“Languages * and more

EEQ@E Most from £1

per fortnight
WITH OPTION TO

:@@Y With up to

*

*

*

*

*

*

25% discount
* Membershp £10 *
*

*

*

*

*

*

RICKSOFT

* % % % % % %

X For catalogue and membership form send name
% and address to

Ricksoft, Dept. L, 78, Warren Drive, Hornchurch
Essex RM12 4qQXx.
* Tel: (04024) 47722

***#***********

DRIVE THE FLYING SCOTSMAN!

In our driver simulation game you can try to do just that.

Your task is to drive the Flying Scotsman from London. You

must attempt to keep time despite some adverse conditions

£.g:- Lineside Engineering works, signal checks and speed

restrictions. If you fail to do so ¥You may be relieved of the
controls, or lose valuable paoints for the end of game

performance rating.
You have a choice of three types of motive power, these

being Deltic, Brush 47, and theH. 8. T, varying from
Ex-works condition to those due for attention.

Flying Scotsman for the B.B.C. ‘B’ is available from:-

DEE-KAY SYSTEMS
18, Salford Close, Woodrow South,
REDDITCH, Worcs, B98 7UN

Price £7.50 inc. p&p.

—_ —

WE CAN IMPROVE YOUR
LANGUAGE

French, German, Russian, Spanish

y
CARSONDALE

Educational Programs of the Highast
ﬁualit',.r for the BEC Micro (32K)
supplied on cassette
{Electron users: write for details)

L ] IRREGUMHEESEENTIELVEHB SERIES
Thousands of varb forms at your finger tips for all abilities.

* Choose your level
* Attractive colour formats

* Full foreign characters * Reference and browse
* Multiple ways of use

* Test with time limijt
A truly remarkabie achievement which allows you to study all those

verb forms — an essential part of grammar.

IRREGULAR FRENCH VERBS: 150+ verbs, all nan compound tenses £15.99
ESSENTIAL FRENCH VERBS: B0+ verbs 5 tenses, ratest, save test £5.95
IRAREGULAR GERMAN VERES: 200+ varhs 15 tenses! £11.98
RUSSIAN IRREGULAR VERBS: 160+ varbs, optional stress, aspacts £17.49

® TEXT-FILL

In cooperation with D. Adshead, Birmingham University. Based on a
most effective teaching method, these Superb programs are ideally
suited to the micro
* Highly addictive and effective
* Upper and lower case foreign characters
*
*

* Full documentation
* English meanings

All prices
include VAT

20 texts supplied
Enter your own texts, store them on tape or disc.

Choose one of the supplied texts. It turns into hyphens and

punctuation marks! Choose how much you wish ta see, and filf in
the blanks.
FRENCH TEX T-FILL: Also allows German and English taxts £9.95
RUSSIAN TEXT-FILL: Includes 10 sdvanced texts £11.96
SPANISH TEXT-FILL: SAE for details NEW!I

CARSONDALEENTE RPRISES LIMITED

44 Kingsway, Stuka-un-Trant, Staffs ST4 1JH.
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Are you learning a foreign language?

POLYGLOT

This is one of the most sophisticated cassette tape based vocabulary learning
systems yet devised forthe BBCmodel B. The systam recordsyour testresults
with the vocabularies on tape, and keeps testing you on the words which you
don't know, until you gat them right. You may set up your own vocabularies,

alter, delete or sort them.

Handles all accented letters and special characters needed for most
West-Europeanlanguages,including French, German, Italian, Spanish, Danish,
Dutch, Finnish, Morwegian, Portuguese and Swedish.

Suitable for beginners and advanced students. Needs OS5 1.2 & 32K,
£9.95 for programs. sample vocabularies in English-French, and a
comprehensive ten page instruction booklet.

LEIGHTON EDUCATIONAL SOFTWARE

Woodlands, Heath Park Road, Leighton Buzzard,
Bedfordshire, LU7 BBB.

J.P. MAGNETICS LIMITED

HAVING TROUBLE OBTAINING QUALITY
COMPUTER LENGTH CASSETTES?

WE CAN SOLVE YOUR PROBLEM
10 x C15 for £4.50 + 50p P&P
{CASH WITH ORDER)

We are specialists in the supply of bulk custom
wound audio/computer cassettes.

Trade and Educational Enquiries Welcome.
Competitive Rates — Price List Available.
Contact us now: (0274) 731651
Unit 4, - 7 Mary Street, Bradford, BD4 85SW.

RUNESMITH for BBC (32K) Micro

An adventure with a difference. Alter the story. Or guess
what the gaps are made of. Achieve a Runesmith grade.
Be a magus with words. Load in the text provided,
which is science fiction, erotic, metaphysical, written by
Alan Marshfield: WYCH HAZEL ON THE PLANET
TERROR. Or feed in your own text.

RUNESMITH is as flexible as your imagination. An

adventure of the mind full of spice and invention. A tool
for- creative copy. An education.

The program RUNESMITH comes complete with WYCH
HAZEL text files and 14 pages of documentation. Send
£9.50 cheque or PO for complete RUNESMITH package.

ABRAXAS SOFTWARE, 13 Copthall Gardens,
London NW7 2NG.

DISC DRIVE OWNERS!

Mow is the time to use your expensive disc drives as somathing other
than a very fast program loader.
DISC-DATABASE is a disc based filing system suitable for everyone.
By using true RANDOM ACCESS FILING you are no longer confined to
programs/data being a mere 32K,
Facilities include.-
* Tha creation of your own tailor made database. * Define your own
screen layout. * Search by any field. * Search by full or part field
references. * Find, Display, Amend or Delete any record. ® Define your
own print out summary.
The detailed manual supplied also shows how you can write and build
into the main program your own additional routines which will not only
enhance DISC-DATABASE but also help you learn how to get more
from your disc drives.
Supplied on 40 track disc, complete with a comprehensive manual.
Suitable for BBC Model B (Basic 2) with single or double disc drive.
£11.50 including VAT, Cheque or F.O. to:-
S&B SOFTWARE
54 Wychwood Road, Wolds View, Bingham, Nottingham. NG13
BSB.

PLINTHS

Safely support your TV/Monitor or
Printer above your micro with this
sturdy mild steel plinth, your micro
slides easily underneath when not in
use, Disc Drives/Cassettes or general
storage at the sides, a very useful
addition to any micro user. Attractive
texture finish in black or BBC colour
match.

onLy E28.75 inc. VAT + £3.75 p&p

Trade Enquiries welcome - Allow 28 days delivery

J & WBUNCE
Unit 3, Crabtree Road, Thorpe Industrial Estate
Egham, Surrey TW20 8RN
Tel: (0784) 33556

TOP QUALITY PRINTERS!
ROCK BOTTOM PRICES!

EPSON RXB0 £219 + VAT SHINWACP80 £189 + VAT
EPSON RX80F/T £248 + VAT  JUKI 6100 Daisy-

EPSON FXE0 £328 + VAT wheel £328 + VAT
EPSONMXI00 £378 + VAT STARDPSI1S £198 + VAT
EPSON FX100 £438 + VAT GEMINI 10X £198 + VAT

CUMANA DISK DRIVES
from £198 + VAT

b ,
We also have large stocks of sundries, etc.

For FREE BROCHURE and DISCOUNT ORDER
FORM write now to:
Datatech Lid (TMU)
8 Bellingham Close, Bury, Lancs. BL8 2TU.
Tel: 061-764 5579

“THE UPGRADE

by S.D. Ellington From: BIT TWIDDLERS
If you already own the popular game of Killer Gorilla for the
BBC Micro then ‘Killa’ will provide:
1. 15 levels of play.
2. Variable extended jump.
3. Climb and jump with hammer.
4, |Extralives after 25, 50 & 75 matras.
5. Practice mode.
6. Pause facility.
Start practice session at "any height’, ‘any level’. Exercise your
new powers and discover new routes. Have a go at the higher
levels with a fighting chance.
Written by a professional programmer.
£2.75 + 50p p&p BIT TWIDDLERS Dept MU/3,

For disc compatible cassette 108 Church End,

Harlow, Esse
by 1st class return post. l'::;m EP:f

Now available on Micronet and from discerning shops

S.P. ELECTRONICS

Acorn Electron (phone for availability) ... £1989
BEC Mol B 3.2 (.05 iiiioninn e avarssssssines iavanssnmstonsid sisbrass s
CPE80 Printer + DELTA (inc. cable) .....cccoovvmivininnianianinien coceee 28
Disc Operating SYSBM ....0.cccioviiimeininisssirsessinn samsnss ot foy AFD
T B L LA D S WP U . Ll 5 |
Digc Operating Svstem D/Density ... ...coovvveviiicnininninnenn.. £91.00
G3IWHO H‘I'I%’ PROGRAM (TAPE) .......cocvvnivmrnncerrsnrnsnsnns ET-50
G3IWHO RTTY PROGRAM (EPROM VERSION] .............. £E20.00
Circuit board for RTTY decoder [inc. instructions) ) ............. £6.30
Star Deita 10X Printer (inc. cable) ...........ccocevvevenvirenn.. E299.00
Joysticks (pair) self centering + analogue ................ from £16.00
Printer Cable [CantromiCs) ......ccceviereiricrrarsarsersssnsennaree: E12.90
Speech Synthesis .............c.... vevierenennenns E65,00
T BTy L e N S Y A Sy, = . 1
WORDWISE Word Processor ..........c...ocouvieranimcnsisecienes. £39.00
Wide selection of software; books, leads, plugs, etc. All prices apply
SAE for full list. ANl available Mail Order while stocks [ast.
48 Linby Road, Hucknall, 1“
Notts. NG15 7TS. . Carriage
Tel: 0602 640377 lall prices include VAT) axtra
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Hus.c spEc‘A‘LISTs an THE 32.{ BBC Mlcnn J 35 DEAN HILL - PLYMOUTH - PL3 9AF TELEPHONE: 0752 41287
- * THESYNTH * (0.S. 1.0+) '
E;; va;yﬁﬂ:;ﬁ!eﬂaﬂdégj&nrwe program that's highly recommendable. ” {Dr David
i, , Oet
This ‘synthesizar’ program has features which to our knowladge are unique. N EW B B c R E LEASES
e AL'I"I_EH IHI—L‘r"I’H?».-'I. The rhwthm of a recorded melody may be altered by tapping
on @ sin ay.
. REPE-I{J’. Mo need to play a phrase twice, great saving in space. :
k. * REAL TIME PLAYING. With ahsestion of volums, sieslope and nctive Sinch i :ET.'HNII:G MATH§ A series of programs for ages 9-12.
you play a note ac ackage i
* EDITING. Back and forwards whilst hearing the tune. i IJ g contamsl 3 i & programs, many with
E 'IFTE\EIT.CT‘B'F be hesitant or in correct tima. | animations and Ef‘ltﬂﬂﬂmlng gﬂmﬂﬁ 1o hﬂlp |EEIrI'I the
¥ . ‘Cleans up’ inBecuraties of input on demand! T ]
.. * NUMBER OF :JD-II-ES ;:'Irr:.:l# 30"&(:: rf;;l EDG"IE"IHB' to 1000 for 3, etc. Plus all [Jrll'l-Clplﬂﬁ ﬂf I'I'Iﬂths in EChDUi or ﬂt hﬂmﬂ‘- ‘EaCh Pﬂﬂkﬂgﬁ
that the other synthesizer programs do PLUS, IE sophisticated envelope editing £7.00) :
|very easyl, larger keyboard used (TAB to <+ cursor). Mo secrets, user . x 4
:ag;ii:irzilhe program for the experimenter who wants to make HUMAN music Anyfﬁ's Ao NHMbers 3 Ff‘ﬂﬂ!'-'ﬂﬂs : Gn_ﬂﬂﬁn&res ﬂﬂﬂ"
u 4 ;
rather than perform mathematical finger dexterity exercises. Lines . Symmetry . Motion Geometry . Sets . Elementary
W My, THE SYNTH. Cassette & instructions only £8.75 inc. P&P. Statistics . Ratios
4 NE MUSIC TUTOR A unique and absorbing program whi
ch
o * KEYBOARDS * (0.S. 1.0+) : :
E— B prograrma 1 youc BB 1nto 5 resi-time keybosrd, 1.3 skriokarieons voboss b hel[::s you to learn or create music. Notes can be entered in
Basic for easy understanding) 2. Single voice M/C with Pitch Bend. 3. 3 simultanecus various ways, and the pitch and duration displayed on the
—e voice M/C with Envelope control built in. 4. Single finger Chord: organ ranging over z
the whole keyboard, 2 variations for each chord. 5. Chord organ 2 with different screen on a treble clef. Other options allow you to play back,
chord configuration. These are all separate programs designed for you to use as they alter, make permanent copy and more. Full documentation
arg or in YOur own programs. ;i y;
KEYBOARDS cassette & instructions £6.76 inc PEP (£10.95)
* MUSICTOOLS * (all O'S';). ; ;
“Musicsoft aiso produce an excellent ‘Musictools 1 cassette . . . aliin all, rather EDUCﬂTlﬂNAL GAM Es Three programs which  will
k good value (E&MM, Oct 83/ provide fun for all the family and help to improve children's
od 1o ve music utility programs on one tape. Il . bili -
Eur'.a Ga:;rgm; with\\:}-namic graphic Keyboard & Stave display, Envelope spelling, concentration or abi ity 1o estimate EHQIES and
omma xplorer |Wary sasy to use), Musical Symbols Graphic routine, Simple i
single line organ with sophisticated controls. Over 60 procedures for you to usfin distances. (Each £5.9 5) g 3
n your programs already in working programs., Wordsquare . Pick-A-Pair . Sea-Battle
MUSICTOOLS 1 cessette & instructions £5.75 inc. PRP, . - : :
ol * PIEMAN * (all 0.S.) Prices include VAT and P&P. Available !:rv mail order, or from
;rhcbm: ve.rfjiarm.f.f'ij.-rrr?nlé'uu seen, r'rg:;i s-:-lg:-gr.h ."uréheﬂ; :;rgrn n;air"rFume selected com puter stores and educational suppliers. Send
" ¥ & rival software firm/!] Recommen 'or Prima i ; & : z
*::::ﬁv Mot as simple as Siman! It Sevelons it & fun sat of ear cleaning and musical for full details of our extensive range of educational
3 i-.’!ln-.‘.renlrntlu"- games — from easy at infant level to impossible at gruduatiun' sﬂhware_
UtDr SCOrng
PIEMAN cassette & instructions E5.76 inc. PAP.
ALL PROGRAMS TRANSFER EASILY TO DISC, TH E EDUCAT'D"“L SPECIALISTS
Chegues and official arders to:
MUSJCSG_II_:TL;;E Fallowfiald, Ampthill, Bods. 35 DEAN HILL . PLYMOUTH . PL9 9AF
elaphone: 0525 402701 T
113 If you reguire further information, please send SA.E. I ELEPHD N E D? 52 412 B?
k iIC Wi
r Make music with. ..
b
&
AT
AT
AT
Write your own compositions forthe enuelope
BBC microcomputer.
R
® full GRAPHIC display showing treble and bass staves Create your own sound effects.
:UEHS?;LLGE S?HEEN EDItTDFI with smgéeﬂgey u:jput EnVEIUpE Generator QUIdES you
up to note com itions on i :
P LS aEnoas on pe (000 of i through sound creation on the
@ SAVE your music/sound effects on disc or tape BBC microcom puter

ey
 fast.

@ write in ANY KEY; sharps and flats are put in
automatically

® up to 3 VOICES
@ redefine up to 16 ENVELOPES
® HEAR the notes as you enter them

® completely compatible with the ENVELOPE
GENERATOR program

® FULL DOCUMENTATION in USERS GUIDE

® PLAYBACK any tune/sound effect IN YOUR OWN
PROGRAMS

32K required disc or tape 0OS 1.0 and above
£9.00 incl. vat

Cash with order
(Please specify disc or tape)

® interfaces directly with MUSIC EDITOR
® 16 special envelopes already defined

@ SAVE envelopes for use in ANY program
® easy to use SCREEN EDITOR

® ACCURATE and matched amplitude and frequency
graphs

® PRINTS both ENVELOPE and SOUND statements
® Hear the sound immediately
® step-by-step instruction in full USERS GUIDE

32K required disc or tape 0OS 1.0 and above
£7.00 incl. vat

SYSTEH Dept P3 12 Collegiate Crescent, Sheffield S10 2BA
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LANGUAGE LEARNING AIDS FOR FRENCH, GERMAN & SPANISH

characters. Masculine, feminine and neuter words appear in
different colours to encourage gender learning. All lessons can be
run in three different ways, i.e. learning only, self-test or speed and
accuracy test.

The programs are suitable for pupils of all ages as simple commands
enable new lessons in vocabulary or grammar to be entered by the
user. These may then be edited as required and stored on cassette
for later use. Invaluable for homework and exam revision!

Level A Cassettes: Contain the tuition control program and 16

Already in use in numerous schools and colleges, these
programs provide an immensely powerful aid to foreign
language learning. The cassettes include extensive vocabulary
lists arranged as a series of lessons, each covering a different
subject. A tuition control program enables individual lessons to
be loaded and used as required.

Words, phrases etc are presented first in one language, then
the other complete with all necessary accents and special

TWO WAYS TO ENSURE
YOU GET

[T/H|E|
M| 1 |C/R/O}
0660

EVERY MONTH

1. Complete and mail subscription
form on Page 169

2. Hand this form to your newsagent.

B A e

Please reserve me a copy of The Micro User
magazine every month until further notice.

O | will collect
O | would like it delivered to my home.

Name
Address

Note to newsagent: The Micro User should be
obtainable from your local wholesaler, or contact
the distributor — Wells, Gardner, Darton & Co Ltd

Tel: Faygate 444
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Level B Cassettes: Contain the tuition control program and 16

Also Available ““"THE SPANISH TUTOR"

comprehensive lessans for general vocabulary learning.
lessons including verb lists, adjectives, adverbs

and phrases.
Available from dealers, large stores or mail order.

Kosmos Software, | Pilgrims' Close, Harlington, Dunstable, Beds LUS 6LX,

Please supply the following programs for the . . . . . . computer

: 2
(BBC/SPECTRUM) (Prices include postage & packing) "
The Frarnch Mistress Level & @ £5.95 Ll The French Mistress Level B @ £9.95 []
The German Master Level A @ £9.956 [] The Garman Master Lavel B @ £9.95 []
The Spanish Tutor  Level A @ £9.95 ] The Spanish Tutor  Level B @ £9.96 []

Mri s/ iss. ..
Address . _............ :

.................... PORE GO . i rann s

| enclose a cheque/postal order value £

payable to Kosmos Software

FT_——

UROM
FOR THE BBC MICRO

UROM is a utilities chip containing a number of useful routines

in an BK EPROM. It can be fitted to your machine in minutes

and contains the following facilities:

** MEMORY DISPLAY. Display hex and ASCIl equivalents

of any section of memory. Page forward and back. Change

bytes. Dump to printer.

*s DISASSEMEBLER. 6502 mnemonics, hex and ASCI|

equivalents. Page forward. Dump to printer,

** BLOCK MOVE. Shift any section of memory to a new

location in RAM.

** FIND AND REPLACE. Find all referances to BASIC

variable or constant and give lines at which it occurs. Replace

it with another, larger or smaller.

** DISPLAY USER KEYS. The contents of the 16

user-definable keys are displayed.

*# SET UP KEYS. The keys are set up with commonly used

functions.

*s EDIT ENVELOPE. Edit any of the envelope parameters

quickly and easily. The new envelope is stored and may be

played by pressing one key. Edit the corresponding 'SOUND’

statement. A further utility displays the BASIC "ENVELOPE'

statement.

** DEFINE CHARACTER. Cuickly edit a single character in

the ASCII range 224-255. The BASIC 'VDU 23' statement is

given.

=+ CURE ‘BAD PROGRAM'. Restore a bad or corrupted

program to the point where it can be listed and edited. Works

on ‘unlistable’ programs, too.

*¢ §502 MONITOR. Display registers, stack, flags, current

instruction and up to 8 selected memory locations. Continue

execution to BREK, single step, skip instruction, set P-counter.

** STRING SEARCH. Locate all references to a character or

hex string in RAM.

Available now. Price includes full instructions, VAT and
postage.

PRICE £19.95

J & HSOFTWARE, 'The Elms"’, Sussex Road,
Southport. PR9 0SJ.
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Why should readers
of The Micro User
also subscribe to
Electron User?

The answer’s simple ...

LISTINGS!

iy i Pages and pages of them. Games, graphics,
S Sy hk ' utilities — plus regular features like Casting
Agency and Sounds Exciting — all clearly
defined to ensure you key in correctly first
time.

ALL Electron User listings have been written so
that they will also work without modification on a
BBC Micro with OS 1.2 and Basic Il.

If you have OS 1.2 with Basic | you may have to
substitute certain semi-colons for commas. And if
you have OS 1.0 or 0.1, you will find nearly all the
programs will run without modification.

In the March issue you’'ll find action games, maze
games, word games — in fact, all sorts of games!
There's a character generator utility, graphics

demonstrations, fast circles, a decision taker and
lots more. And they all work on the BBC Micro!

You should be able to get
Electron User through your
newsagent. But to make sure
you do get a copy each
month fill in the

subscription 1,0?;,;,3
form below.

SPECIAL OFFER!

FREE cassette of 26 programs
from the first four issues

of Electron User

— worth £3.75

— order NOW!
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northern
:computers

TR R R NN

micra computer systermns for all applications

location:

we supply, support,
and service:

LISA

IBM

Apple 11, 1L
Torch

Acorn Electron
Acorn Econet
Fibre-Optic
Networks
Newbrain

Sinclair

B.B.C. Computers.

TRAINING SOFTWARE
SUPPORT - CAL primary
and middle school,
graphics design,
programming, accounts
training packages,
professional accounts,

e -
ADMINISTRATIVE SOFTWARE

SUPPORT - Timetabling and
options, database records and
e.g. - legal, filing packages, word processing,
estate agents etc. accounts.

Visitors are invited to evaluate and test LISA, and B.B.C. econet.

please contact: GARETH LITTLER or MARK HOWARD

Northern Computers, Churchfield Road,

'l....'...l.ll'ilIl.IlII..l.ll...l..

EDUCATION & TRAINING DIVISION.

FRODSHAM, CHESHIRE WAG 6RD Tel: (0928) 35110

BJSOFTWARE FOR THE BBC MICRO
Home Accounts & Mail Order Club Controller

incomings & outgoings, or & Mail Order Catalogue Club's finances.

l Setting up accounts. Page O files your Data for next time.

3 “Profit & Loss” statement for each month.
r green or minus red figures, & the Epson routine provides Hard copy when P is pressed.

loading, & very user-friendly and useful program indeed.

£6.00 to B.R.A. Joynes,
26 Fore Hill Ave, Bessacarr, Doncaster, DN4 TEU

—AMPEX 120 US FERRIC
BLANK CASSETTES

The ultimate ferric tape
C5 Quantity 1-9 356p
10-24 33p

25-49 25p

C10 Quantity 1-9 39p
10-24 37p

25-49 28p

C15 Quantity 1-9  46p
10-24 44p

24-49 33p

Carriage 1-9 50p — 10-24 £1 — 24-438 £1.50
FAIRMORN RECORDING
4 RECTORY LANE, BIRMINGHAM B36 9DH
021-747 3837

Use its 150 Bank/Customer Accounts & 25 Standing Orders to control your household

Turn to Page 1 for Receipts, 2 & 3 for Paying out & Standing Orders, 4 & 5 for Transfers &

Page A tums the Computer into a Calculator, and 6, 7, 8 & 9 Display the Bank/Customer n
Accounts, @ full List of Transactions sorted by date just like your bank Statement, the 15
Controlled Accounts (to keep a close eye on chosen items of expenditure like a Budget Account) &

All pages show the date & ameount of memory left, the Display Pages appropnately use

Full error check and well documented, with a 300 Baud Back up copy to ensure easy
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ADVERTISERS INDEX

A & F Software

a.M.5.

Aardvark

Abraxas Software

Acornsoft 16,1
Advanced Digital Systems
Advanced User Guide
Alligata Software

B.R.A. Joynes

BBC % Club

BAC Microcomputer System
Bit Twiddlers

Bridge Software

C-Tach

C.M.5.

Cambridge Computer Consultants
Cambridge Computer Store
Carson Developmants
Carsondale Entarprises
Chase Data

Clares Micro Supplies
Commation

CompuSoft

Computer City

Computer Concepts 2.2
Computerama
Computermarkat
Computertown 12
Contex

Cortex Computers

Cumana 10
D.A. Computers

D.R.G

Datapen

Dataplus

Datatech

Dataware

Dedicated Microprocessors
Dea-Kay Systems

Doctor Soft

Dynabyte Software

Ebley Micro Peripherals
Electronequip

Everyday Electronics
Fairmorn Recording

G.C.C. {Cambridge)

GS.L

Garland Computing

Gemini

Golem

H & H Software

H.C.R. Electronics

Home & Business

Hornby Software

Imagine Software

Integrax

International Video Gama Comp
J & H Software

J & W Bunce

J.P. Magnetics

John Wiley & Song

Jonsoft

K.MN. Davelopments

Kansas City Systems
Kay-Ess Computer Products
Kosmos

Leigh Computers

144
111
B0
184
7.143
&1
182
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Leighton Educational 184
Level B Computing 62
M.RM. Software 26
MW, Systems 98
Mail Order Micros a2

Mayday Software 183

Micro User Show 120,121

Microage Electronics 24,25
Microaid 173
Microbyte Software 75
Micranet B0 56
Micropovwer 15,23, 31,633,167, 182
MicroPulse 161

Microtraffic Systems 32
Microviter 49
Microworld 126
Micro/ TV Adaptor 148
Midwich Computers 33
Multiplex Computers 172
Musicsoft 185
MN.MLC. 136,137
Mikam Electronics 140
Worthern Computars 161,188
Q..C. 75
Oakleaf Computers "

Optima 74,182
Dpus Supplies 54 61,94
P & H Electronics 7
Pace a5
Paen Systems 179
Park Software 155
Primasoft 156
Printerland 171
Psion Software ]
Qual-Soft 179
R.D. Laboratories 146
Redshift &7
Remadian 148
Ricksoft 183
Robot Computer Developments 181
£ & B Software 184
& P . Electranics 184
Silent Computers 172
Silverlind 180
Simon W Hessel 12
Simonsoft 147
Sir Computers 158
Softsmith 174
Softspot 50
Saoftware for Al 135
Software Invasion 18
Software Services 183
Software Supermarket 68
Solidisk 13
Swift Machine 150
System 185
Technamatic B.9, 10
Tekform 60
Twillstar Computers 29
Universal

Communications Company 106
Viglen B7.100, 101
Vaoltmace 114
W.D. Interfaces 183
Walrus 172
Warex Soft 1556
‘Watford Ebectronics

42,43 44, 45,46
Wordsworth, lan Copestake 147

“Everyone has got at least one novel inside
him, and every BBC Micro owner has at least
one original game waiting to be

programmed.” — Zen in the Art of
Computer Programming.

So says our editor in his forthcoming book.
Is he correct though? Have you got a games
program locked away in your subconcious,
just waiting to see the light of day?

If so, get in touch with us right away —
we're only too willing to hear from you. And
we've got our team of experts ready to help
evaluate ygur work and add any necessary

finishing touches.

Of course, if it's good enough, we shall
want to include it in the pages of BBC Micro
User. So send a copy of your original games
program, on cassette or disc, 10:

The Editor, Micro ﬁser, Europa House,
&8 Chester Road Hazel Grove, Stockport.

And please mark your envelope clearly "GAME".
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EBLEY MICRO PERIPHERALS

LOOK! Best yet sideways ROM Board
Produced 16 ROM Sockets — Can be mounted
* inside or outside BEEB or available in own case.

HORNBY
SOFTWARE

Britain’'s top e )
Spectrum Pro-Golf Series now S

Prices from £39.95 full details on request,

COMPUTERS

available for the first time on SSC Mok SRS £340.95
ode Wi ISC Interrace .
BBC Model B 1.2 0.S. PRINTERS
4 Colour Printer Plotter £108.50
: : : itain’ CPB0O Type | £194.00
The real thing, exact simulation of Britain's top it /vt N 3 b
golf courses. Star Gemini— 15X £335.00
1. All golf rules apply. Sleleta 10 e
A T il 2
2. Designed for one or two players. DAISYWHEEL PRINTERS
3. Played off any handicap. Daisystep 2000 £270.00
4. On each hole, distance, par, green enlargement. G%QE%E?UES £399.00
»: Cf]mn?! shot — choice of all Clubs, strength, Cased with power supply, cables and manual
direction. 40Tk S-S 100k £188.00
6. Graphics excellent. ?0“3%%43%3 - £282.00
{ i win - Ok £528.00
7. Extremel‘f realistic. Bare drives available from £125.00
MONITORS
Colour Caol CE 370A £190.00
WENTWORTH EAST & WEST COURSE £11.00 i iz
Add carriage and VAT to ali prices
: g Carri Printers, Disc Drives, Maonit d C tars £7
A” pnces Incl:ude UAT & P&P age rers, !iﬁ;”:f;isardsﬂg;ﬂrs Ty ompulars
Available from: EBLEY MICRO PERIPHERALS
HORNBY SOFTWARE 191/193 Westward Road, Ebley, Stroud,
3 % Glos. GL5 45X
21 Pinfold Hill, Leeds LS15 OPW. Telephone (04536) 79446
Telephone: 0937 65847

Teachers!

Don’t confine your great ideas to your own
classroom. Why not share them with your colleagues
through the pages of The Micro User?

Each month from now on we'll be devoting
articles to the use of the BBC Micro in education. As
you can see, we've started in this issue with lan
Murray’s article on user-friendly software and the
excellent number balance program.

And our educational coverage won't be just pious
theory — we'll be carrying programs you can try out

\3 1
in your own classroom. O ﬁﬂ’f‘fﬂﬁfﬁfg & \QCJENC:E
To do all this, we're going to need your help. We / E1.Semq n &D/f_:g

ro User

need your programs, ideas and opinions. Why not

———
send them to us at: "WE\__
|...|’ s

Classroom Corner
The Micro User
Europa House

68 Chester Road
Hazel Grove
Stockport SK7 5NY,
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BBC/ELECTRON SOFTWARE

QUALITY SOFTWARE PRODUCED BY
PROFESSIONALS.

EDUCATIONAL
Our educational software is used in hundreds of schools and
homes throughout Great Britain.

EDUCATIONAL 1 BBC/ELECTRON £8.00
Hours of fun and learning for children aged 5 to 9 years.
Animated graphics will encourage children to enjoy maths,
spelling and telling the time. The tape includes MATH1,
MATHZ, CUBECOUNT, SHAPES, SPELL and CLOCK.

.. An excellent mixture of games, offering various levels of
difficulty and speed of responses. Entertaining enough to keep
young children’s attention and, on the whole, well-designed
enough to help them learn while enjoying themselves . ..
Personal Software — Autumn 1983.

EDUCATIONAL 2 BEC/ELECTRON £8.00
Although similar to Educational 1 this tape is more advanced
and aimed at 7 to 12 year olds. The tape includes MATH1,
MATHZ2, AREA, MEMORY, CUBECOUNT and SPELL.

FUNWITHWORDS BBC/ELECTRON £8.00
Start your fun with alphabet puzzle in GUESS A LETTER.
Continue your play as you learn about VOWELS, know the
difference between THERE and THEIR and have games with
SUFFIXES. After working so hard reward yourself with games

of HANGMAN.

ss* SPECIAL OFFER *** BUY ALL 3 CASSETTES AND
DEDUCT £4.00

Add 50p per order for postage and packing.
Cheque/P.0. to.

GOLEM Ltd, Dept B,
77 Qualitas, Bracknell, Berks, RG12 40.G.
Telephone: (0344) 50720

For full catalogue giving details of games and utilities software
for the BBC/ELECTRON apply to the above address.
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[SPELLWISE
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IS YORE SPELING REELY ATROSHUS?,

Or is it just a littel bit off kei?
In either case you need

SPELLWISE.

* is a spelling checker for use with your BBC
micro and WORDWISE word processor

* is a DISC or tape based machine code program

with comprehensive user manuals

* contains an expandable dictionary of over 6000
words (dise) or 3000 words (tape)

SPELLWISE diligently checks every word in your
text against the SPELLWISE dictionary. When it has
finished you will be left with a list of words which are
incorrectly spelt or not in the base vocabulary,
The program can be interrupted at any stage
for inspection of the remaining word list and for the
insertion of personal or specialist vocabularies. For
this purpose software is included to enable you to
create your own data files.
SPELLWISE comprises a set of one disc (or two
tapes) plus a complete user manual. The tape version
is limited to cassette recorders with motor control,
SPELLWISE costs £12 on tape, £18 on disc and can

be obtained from:
DATAWARE FREEPOST SWINDON SN3 4BFI

e

R

(for BBC micro Model B)
An observer's guide to the stars
visible from anywhere between 66°N and 66°S
Discover the fascination of the limitless heavens.
Create brilliant hi-res starcharts with
THE NIGHT SKY and your BBC micro
@ Features over 1000 different stars
@ 5 magnitudes distinguished
@ 87 constellations identifiable
@ Many millions of different skyscapes
@ Sky colour indicates day, night or twilight
@ Ideal for serious astronomers and novices alike
@ Make your TV screen a mini planetarium

Trace the movements of the constellations
minute by minute, night by night

Send £9.90 for cassette and Manual
Send s.a.e. for full list of our scientific
educational, graphics and games software for

Spectrum, ZX81 and BBC micro
Full money back guarantee.
Trade enquiries welcome
Dept BU, 36 Fernwood, Marple Bridge,
Stockport, Cheshire, SK6 S5BE, England.
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Emmanuel St.

Our new Personal
Computer Centre
specializing in
the BBC Micro
with complete support

we know computers

1 Business & ........ Hur!"u!&4

Professional Educational

Tel: D213 £5335/4 . . . . . . . . Tel: 0223 158244
Cambridge Computer Store

| &4 Emmanuel Street, Cambridge




COMPUTER DII_

THE COMPUTER CAPITAL OF THE NORTH
78 VICTORIA ROAD, WIDNES, CHESHIRE. 051-420 3333

CELLANEOUS Disk Box (80] ............... £27.60 SIMGLE DRIVES DOUBLE DRIVES ROM SOFTWARE rmun-:ns
2 ¥ Prodink Interface ! Sided 40 &in E: Wordwise ... -
Joystiek) ... £14.95 s (100K} . E212.75 "'"r?:_::,;?;:.::' Lead Emaboalc
The Plug Power Filler .. £14 55 ditks et e o DiscDoctar
loyslicks 1300 [97D.25 Double Sided Gl .
AOM Board ..., £44.95 in .I-i.'. e Track |400k) ........ 5,38 View
BEC Data Fecorder . £34 98 Double Sidad 40 ; ] L,
MOMITORS i Track (400k] .......... E350.76 quh-_blg‘-ﬁéﬂ‘:i o PaaDro...
Cabel 14° ceoee. E220.00 Doyble Sided 80 Track PR [PR0K] £665.86 Graphics FOM |
Microvitec 14° M1431 £245.00 Onily (400K) ............ £327.7 Dauble Sided 80 Track BBC HARD'WARE
Microvitec 14" M 1451 E373.00 g 0/80 Only (BO0K) _....._..... EE1A.TD Electron 0
: Microvitec 14° M1441 £508.00  ©qee Jooc S0M80 i _ BEC ModelB .. 00  * Star Buy
£13.00 BMC graan e 126,00 L ke Single Sided 40/80 BEC Moosl B/DFS ... ©
4,85 " ) o LVL Single [100k] ...... 265 00 Track (400k) . £516.35 Taletau] rocesenr 0 P&P on Hardware
£19.40 Sanyo 12H Graen Opus 40 Track | 1008) £195.85 LVL Double (200K .. £389.00 Tawch 2nd Procesor . £ 0 ES.00

are [ | BDEE0ETO0 QUICKSILVA Sl Hn gmu VIRGIN H&H SOFTWARE
ary . B Fallxinthe Factory ... £7 69 2 i s A A Alphabsta
| 'ﬂ’ ] . . d : s Erarch L i ?m dventura ..., .-: E7.05 Blrllln:a; G té;ﬁ
.EQ'E' ET.96 French Mistress B ... E‘I-H "Orwzall ... s.h.p.;ﬁ;; i .. CA.50
h i RPN A e SH08| | Coigiat . SignaisaMagic...... .. £5.50
the £7.99 German Master B ... £9.95) |y s pioe EarlyOna ....... o E5.50
F(H' Balsstic Commandar Spanish Tutor & ......._... CB.BS Crunchar _. E&flyTwo ... . DE.ED
£7.99 Spanish Tutor B ... CB.BS ollerolsg . EariyThres _ £5.50
to £7.88 BugBomb ..., Extra0ne... £4.50
E:‘:: SOFTWARE FOR ALL PlankwWalk ... ... £7.95 ExtraTwo......... £4.50
; 1 Stock Control
gx ) Inwaseing
] L Sabes Ladger
n :;: CastiectBiddses 5 :::: s Purchase Ledger. VENOM BCFTWARE - =CIGITAL
o eams| | Monsters . . £8.85 fxf;]"" Asventurs .. €798 |  |¢3450 on Disc Disc Exseutor —............. E11.00 =\_/=FanTasia
ol. £E.85 :“:‘M 4 3 gg b ety €795 o . m
poged ratoid . . BB
G T eTee :ukun.n? ) e g: VISIONS SOFTWARE =l MALBOURME HOUSE "W“"i-":f BBC amic
.!;:.;J' N’Gldlllnl £0.96 - [S:Im:ll'ﬁ;ﬁ'n;: gr'a& The HOBBH ... g1aps| | TheGoldenBaton ARy
i ... DB, Superinvad. ! g ; ThaTimekachine (ASE)
----- £6.85 : SOFT SPOT Arrowol Death(Pt1) B
= . eBBS i GreatBritain ..., Halsl .. .  PE.OE ArrowofDeatn(Pt2) Fﬁu‘ﬂr
. D685 ':::’:;,"“I" = Transisiors Fevenge .. £6.85 EscapefromPulsarT :B:
.E;E Game.... i £6.85 ot huriag - E1498) | Circus 8
j SRR S | PROGWIT o osrisisnnrn DBGS 5kt :::::‘gu Fasibility Experimant (B)
! . TheWizardodAk,
Litt O With Numbers .. £14.850 | Persousa mruﬁq. Eg}
SOFTWARE CITY gt o
; R ALL ADVENTURES ARE
~SPECIAL OFFER - g iy Call in and see our new shop within a g
£1.00 off 2 Cassettes gwmmmm.n shop (free parking/M62 Exit 7)
£2.00 off 3 cassettes | |sceL Please ring or write for a full catalogue AFOh oo E15.00
atc. and special discount offers, AQ ForthTaolKit ... £10.00
ULTIMATE ADVENTURES
GEMINI SOFTWARE Snowbad| ,
Biock Contral E10.85 Bﬂc Pt it Lt s Adventured "
Invoices & Swlaments £19 95 SOFTWARE :._!.':.'.'.‘.'!.‘.!.‘JF . DungeonAgventurs ... £10.00
Spread Sheet ... e BT80S HomeFinance ... . E10, Twin K " ED.00 Colossal Adventure ... £10.00
Wome Accounts...... £19.95 | | Painting... B win Kingdom Vaile . Lordsof Time ......... £10.00
Easlledgar . -£1885| | Drawi raeesnerces E10L00 i g
E:m:m E?::S mm-:'&s”m =l Em.oo ?::L'Lﬁl,mm ::'::
it it 19.95 FunGames................... £10.00 R
m:ln::mm i NEW . gy Send S.A.E. for further
e R [ EICRNATE i
Selgh Botls ~oassl |or wh‘;‘:g"“m“" ot ﬁ TablesTeacher... .. . £0.9% T details and quote for any
Liperator . e £095] | Conyon.......... . E10.00 product
Catarpillar ................. £9.9% Toolbox........................ £21.00

LOWEST DELIVERY RATES
IN BRITAIN LR N R e

CDHPUT ; l ¥ MAIL ORDER E
TUHN YOUH BBC Encw I BASE Bend e
SERVICE CENTRE B
INTO A BUSINESS Authorised service centre for [ &
8.
MACHINE WITH A Acorn, Apple & Dragon. g i
Repair, maintenance and extended ks
HORGE T T warranty available for many other | B rouso o g o v s
£820 incl. VAT & FREE delivery computers and peripherals. Byt
> vl = 4_3" pleass debil my Access/Barclaycard/Visa® ...
NOW WITH  SOFTWARE IR SR TN BNC TN
: MICROCOMPUTER . CardHO .o..o.eon, iovee Expiry date
Assembly Language Pro-  Creating Adveniure l ok i
f'EHFFE] CALC gramming for BBC ... £E8.85 ProgsBBC ... EEG§S Address ot A
PERFECT WRITER Valued at e ne tmaewe | § S R
PERFECT FILER Advance Programming Using Floppy Discs l T O e
FEHFEE.I. SPELLEH nver TR i T with BBC ................. [BBS l Dealars ﬂllﬂﬂufﬂ ﬂ'\fﬂﬂ.blt
e ACCESS, B Y AR
T0 IFIL:.H ME_T = : £1,000 CREDIT FACILITIES l f:%:pﬁéﬁa%%: : T::E:::HE i
COMANEX SOFTWARE sk about instast credit ug o £1,000. l Aequired) 78 vulm:ﬁnuﬁ_ Widnes, cmsr:-:i' R

LARGEST SELECTION OF SOFTWARE IN GREAT BRITAIN
COURTESY OF TIGER DISTRIBUTION.
OVER 700 LINES OF SOFTWARE FOR ALL LEADING MICROS
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| SIIPEIIII NEW PROGRAM FROM BRITAIN'S lIAIIINIi SOFTWARE HOUSE!

Tunnel through the strata deep beneath the earth’s crust in search of buried treasure. Clear

the mine of fire breathing dragons and giant man-eating tomatoes with your neutraliser.
But watch out for toppling rocks, poisonous toadstools and ruthless phantoms. : @

An exciting and challenging machine code game for only £7.95.
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The following top tithes aré availabla for both tha
BBC Mic oro and Electron:- Killer Gorilla £7.98/

JBES B J
Croaker £7.96/Falix in the Factory £7.958/
Falix and the Frult Monsters £7.958/Chess £7.06/
Escape from Moonbase Alpha £7 95/Draw £9.95/
Swoop £7.95/Inmergaiactic Trader £8.86/
Positron £8.95/Cybartron Mission €7 85/
Adventurs £7 95
All pricas nclusive of VAT,
Mail Order Please add 55p per order P. B P

WE GUARANTEE THAT ALL OUR ADVERTISED PROGRAMS

HAVE BEEN COMPLETED AND ARE READILY AVAILABLE
Showroom: Mail Ordar:
Morthwood House  B/8a Regent Street
Morth Street LEEDS LS7 4PE
LEEDS LS7 2AA Tel: (0632) 683186
Tal: (0632) 458800 Or: 696343

\

WE STOCK THE
BBC MICRO,ELECTRON,
MEMOTECH MTX 500,
COMMODORE 64, ORIC-1
AND SPECTRUM.




