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32K BBC- A‘L.LO.S.'s

PAINTER Written entirel*in machine code this fast arcade style game fe
sentations and six skill levels which make the game harder as you get b

S C O R E  T I M E  H X O N

TOWER OF ALOS A n  excellvt adventure game which has the feature of saving your charato Also for the Model A
PHARAOH'S TOMB T h e  interactive adventure game for the BEEB Pitk up the gold pieces,
and be scared penniless by the mummy. Work out the magic words and you are on your wa
LUNAR LANDER O n e  of our old favourites anNti l l  just as difficult to get down in one pie
ALL BBC PROGRAMS AVAILABLE ON DISC AT E11.50 EACH.

AVAILABLE FROM ALL GOOD SOFTWARE HOUSES OR DIRECT FROM

PLANES Another A & F  machine
code special Select either 'fast o r
'slow' and stand by your keyboard for
action. Hi-score tables and brilliant
graphics M O O
FROG GER A l s o  written in machine
code this is a frustrating exercise in
crossing the road, fording a river and
trying for extra points by picking up the
lady frog Beware of the snake and
don't forget the crocodile! M O O

24*1 tarr.siz

ferent screen pre-

A+ F SOFT-MIRE
830 HYDE ROAD, M A N C H E S T 11 8
, 061-223 6206 TELEX 667461 (Attn. A+ He



THE BEST BBC MICRO SOFTWARE
PRODUCED BY A N  INDEPENDENT SOFTWARE HOUSE B B C

TOP QUALITY MACHINE-CODE PROGRAMS —
A E L A

•••••

C' f 7  95C
Incredible arcade type game featuring
mushrooms, snails, flies, spiders and
the centipedes o f  course. Excellent
graphics and sound. 6 skill levels, hi-
score, rankings, bonuses, and increase-
ing difficulty as the spiders become
more active and the number of mush-
rooms increases.
"Visually this game compares well with
the arcade version, being colourful
and clear."

YOUR COMPUTER

L I K L .
1 1 . . 3 5 0  4 3 . 0 . 1 0  M

SPA ; H T  ' " C a g s p t t , .
Arcade-style game based upon features
from DEFENDER and SCRAMBLE. 5
types of menacing alien fire at you and
may attempt to ram you. Separate attack
phases, fuel dumps, repeating laser
cannon, asteroids, smart bombs, hi-
score, rankings, 6  skill levels, sound
effects.
"A thoroughly enjoyable program, well
worth the money."

HOME COMPUTING WEEKLY.

CA! Av !Ar
Fast action version of the popular arcade
game. 4 types of Galaxian (in 3  initial
screen formations) swoop down indi-
vidually or in groups of two or three. 6
skill levels, high score, rankings, bonus
laser bases and increasing difficulty.
Superb sound effects and graphics.

I-ROGGER 32K I
Not just another version of Frogger
this is the proper high-quality version
that you've been waiting for. Graphi-
cally brilliant, with gaping-mouthed
crocodiles, diving turtles, and frogs
that flex their legs as they jump along.
Increasing difficulty, hi-score, respon-
sive controls, sound effects, flies and
bonus frogs.
e e l ,  NEW RELEASE • • 0
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ROAD RUNNER (32K) E7.95 Cassette
The only full feature machine-code
version of the arcade game available
for the B.B.C. micro. Features include:
scrolling screen, radar display, check-
point flags, fuel gauge, smoke screens,
6 skill levels, rankings, increasing
difficulty, and sound effects.
Suitable for  use with keyboard o r
joysticks,
• • •  NEW RELEASE 0 0 •

INVADERS 132IC 4  ,
Superb version of the old classic arcade
game, including a few extras. 48 march-
ing invaders drop bombs that erode
your defences, and two types of space-
ship fly over releasing large bombs that
penetrate through your defences. In-
creasing difficulty, high score, superb
graphics and sound.

"Both. . .  are well-produced, with colourful graphics, responsive controls and the
usual bunch of extra-terrestreals.".. YOUR COMPUTER

DEALERS .  D E A L E R S  D E A L E R S
All our programs are available at all good dealers including:—
ELTEC COMPUTERS, 217, Manningham Lane, Bradford.
BUCON umrrED, 18 Manse' Street, Swansea.
WEST COAST PERSONAL COMPUTERS, 47 Kyle Street, Ayr.
BYTBNARE LIMITED, Unit 25, Handyside Arcade, Newcastle.
MICROSTYLE, 2 9  Belvedere, Lansdown Road, Bath.

DEALERS

- MORE THAN 30 OTHER DEALERS IN THE U.K. AND OVERSEAS.
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—dionommonnilloweik
N DROPOUT (32K I ) 5  Cassette

Based upon the arcade game of ZNIGON,
but our version improves upon the
original arcade game itself. You have to
shoot the aliens out of their "boxes"
before the "boxes" fill up. Once full,
the aliens fly down relentlessly, ex-
ploding a s  they  h i t  t h e  ground.
Suitabfe for  use with keyboard o r
joysticks.
"Do not  b e  fooled by their placid
appearance -  these moths are Out to
get more than the clothes in your
w a r d r o b e . " . , .  YOUR COMPUTER

FRUIT '1ACHINE (32() 0 . 9 5  Cassette
Probably the best fruit machine Im-
plementation o n  the market. This
program has it all H O L D ,  NUDGE,
GAMBLE, spinning reels, realistic fruits
and sound effects, multiple winninglines. This i s  THE fruit machine
program to buy.
"The graphics are very good and with a
little imagination you might be able to
convince yourself you are in Las Vegas."

YOUR COMPUTER

DEALERS

MICROSTYLE, 47 Cheap Street, Newbury, Berks.
SIR COMPUTERS LTD., 91 Whitechurch Road, Cardiff,
ELECTRONEQUIP, 36-38 West Steet, Fareham, Hants.
MICRO MANAGEMENT, 32 Princes Street, Ipswich.
3D COMPUTERS, 230 Tolworth Rise South, Tolwonh, Surbiton, Surrey.

WE PAY 25% ROYALTIES M i l  HIGH: A L I "  PROGRAMS5SUPERIOR SOFTWARE
Dept. BMW ,
69 Leeds Road, Bramhope, Leeds.
Tel. 0532-842714

DISC SOFTWARE AVAILABLE NOW
r programs are ready for despatch on 5'4" discs at

E 11.95 each.

GUARANTEE THAT-.
(1) All our software runs correctly on all current operating

systems and BASIC ROMs.
(2) All our software is available before we advertise.
(3) All our software is despatched within 48 hours by first class post.
(4) In the unlikely event that any of our software fails to load.
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The Micro User welcomes program list-
ings and articles for publication. Material
should be typed or computer-printed, and
preferably double-spaced. Program list-
ings should be accompanied by cassette
tape or disc, Please enclose a stamped,
self-addressed envelope. ot.herwiSe the
return of material cannot be guaranteed.
Contributions accepted f o r  publication
will be on an all-rights basis.

c 1983 Database Publications Ltd. No
material may be reproduced in whole or
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every care is taken, the publishers cannot
be held legally responsible for any errors
in articles or listings.

The M i c r o  U s e r  i s  a n  independent
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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
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CONTENTS

CANIMATION
Put more action into your programs with the

Qirst part of  our new series on animation.

(SCHOOL

1-NEWS
Keep in touch with the latest happenings in
the bustling world of  the BBC Micro.

The classroom where the children use a BBC
Micro as naturally as they would a crayon.

ITURTILES
We review two of the new breed of robots

\....that can be harnessed to the BBC Micro.

"TAPE TO DISC
Uploading your programs from tape to disc is

\ m p l i c i t y  itself with these techniques.

SOFTWARE
Our reviewers give frank appraisals of the
latest in both games and business software.

(-S-tRUCTURE
Keep control of  your programs by eradicating

\.,GOTOs. We show you how simple i t  can be.

(COMPETITION

"TAPE OFFER

Write a program to  animate a high diver and
you could win yourself a graphics digitiser.

( INSIDE KING KONG
We revisit one of  our most popular games for
a case study in structured programming.

Save yourself the chore of  keying in programs
\sfrom this issue with this months cassette.



(I N S I D t
this issue

Voucher
worth

off  the price o f
admission to our

second great show
— coming soon to

the Midlands!

THE
BBC
M I C R O  A
USER
S H O W

Sherwood Rooms
Nottingham

Friday to Sunday
September 16  to  1 8

1

FRUITIES
How long can you survive the terrors that
await you in the garden of  unearthly frights?

9 3 - D I R E C T O R YThe third part of our pull-out guide to more
than 400  BBC Micro software programs.

88

BACK ISSUES

)
Find out about the features you missed in the
last five issues of The Micro User.

LOGICAL OPERATORS
A simple guide to the not so simple use of
AND,OR and EOR in conditional statements.

MODE 7  COLOUR
We present useful machine code routines to
bring superb vivid colour to your screens.

UPGRADE
Control the world with your BBC Micro. This
month we link up with a dual cassette system, )

1 TUTORIAL

SUBSCRIBE N O W

)
A year's subscription to The Micro User wil l
bring you a FREE copy-holder and crib sheet.

We learn more about loops and the use of
conditions in part six of our beginners course._/

MICROMAIL

Our intrepid hero Bob is caught doing
despicable things with his GOTO.

The pages you write yourself — just a small
selection from the letters that are flooding in.

August 1983 MICRO USER 5



Name

Address

Do you have a BBC MICRO?
FED UP WITH LOADING & SAVING

, FROM CASSETTES?
VIGLEN have the answer!
New Slimline Disc Drives -  "TEACS" & "CANNONS" at
realistic prices -  cut the loading and saving time from minutes
to SECONDS. 51"
DISC DRIVES up to 500K from E190.

pecial Note: This is a Double Sided Drive.
* All  our Drives come ready cased to match BBC Micro
colour. Complete with all necessary leads ready to plug in and
use with BBC Model B  with D.F.S.
Disc Formatter and User Guide E15.00

Come and see us at the Acorn User Exhibition -  Stand No.
11, Cunard International Hotel, Hammersmith.

25th - 28th August, 1983
where you can try for yourself our Disc Drives and see our

Exclusive Console.
We will be pleased to quote for your exact requirements.

All prices plus VAT.

S I M P I E M = 1 • 1 1 = = =  M M M M M  I O W =  = = = = = = = = = = =  = = = = =  = = = = =  = I = 1 1  = = = = =  MOSIMIEEME

VIGLEN Computer Supplies,
Unit 7, Trumpers Way, London W7 20A.

Telephone: 01-843 9903

Please send me:- 4 0 0 K  Dual Drive   £ 3 9 5
A E l— 100K Single Drive   0 5 5  8 0 0 K  Dual Drive   £ 4 3 5

200K Single Drive   £ 1 9 0  D  L i  BBC Disc Interface
B 0  400K 40/80 Track Switchable   E 2 1 0  ( i n c 1 . 1 . 2  ROM f i t t ing 48 hours)   P . O . A .
C 1 : 1  200K Dual Drive   £ 3 2 5  E  E  Disc Formatter-comprehensive users guide   E 1 5 . 0 0

All plus 15% VAT. P +  P incl.

I enclose cheque for E  o r  debit my Access/Barclaycard No.

Educational establishment orders welcomed.

6 MICRO USER Augus t  1983



If you're serious about your
BBC Micro...

get some serious Software!

The Versatile Spreadsheet Program

Microcomputers weren't ereallesisiost to play arcade games or to
be left unused once you've learnt the Mies of computing. Micros are
amazing machines and have many serious uses, but they are only as
efficient as the software you run on them.

Psion are one of Europe's largest producers of microcomputer
software with saks now exceeding one million packages. Our policy is
to create quality software that takes full advantage of the processing
power of your microcomputer and uses its capacity to the full.

Vu-Cak 6 a powerful program that
constructs a spreadsheet for generating and
calculating large tables of interdependent text,
data and formulae.

A window' for siessing the spreadsheet can
be scrolled in any direction so that the effects of
new figures and formulae on all the other data
can be observed.

Vu-Calc is supplied with a clear and detailed
16-page user manual, and its hundreds of
applicatioiks include:—
•  Caskfiow Projections • Home Finance
Management • Engineering and Statistical
Tables • Investment Forecasting • Business
Planning • Profit and Loss Statements • Break
Even Analysis, and other complex calculation
models 1 1 4 • 9 5

1 1 1 ‘ 1 1 1

7. - - - - - - -  - A l i g\  W

PSION
SOFTWAPE-

The Complete Filing System
Vu-File is a powerful data base management

system that turns your microcomputer into a
sophisticated general purpose filing system for
manipulating information of all kinds.

u-File can be used to create dedicated data
bases to suit your most sailed needs. Features
such as order, sequence, search, list and copy
make % u-File the most essential data handling
software package available for microcomputer
owners. Vu-File is supplied with a clear and
detailed 16-page user manual, and its infinite
applications include:—
•  Catalogues of stamps, coins. books, records etc.
•  Names and Addresses • Mailing Lists
•  Customer Accounts •  Estate Agents Lists
•  Medical Records • Club Memberships
•  Records and Lists of all kinds. £ 1 4 . 9 5

I iS101 i ,  , 1

VU-CALC

For IN- BBC
MICPCXOMPUTEP

NioclEIA and B

VU-FILE

For th, ,313C
MICROC(

Modcl A • 1 B

Vke have now rewritten two of our most popular programs for use
on the BBC Microcomputers (Model B or Model A with 32K RAM).
Va-Cak and Vu-File are powerful software packages that make
practical and serious use of your microcomputer.

Supplied on cassette, they are designed for use with cassette or
disk systems, and each program comes with a detailed user manual.
Vu-Cak and lila-File constitute essential software that no serious
microcomputer user should be without.

To the Retailer
Contact Psion to find out details of
substantial discounts for trade orders
of our best selling computer software.

Order Vu-Cak and/or Vu-File by using your
Access or Bardaycard or send cheque/postal
order for f14.95 per package to:-

BBC Software Psion Ltd.,
2 Huntsworth Mews, Gloucester Place,
London NW1 61)1).

Enquiries can also be made at W i t  Smith or
your local retailer.

Please make cheques and postal orders payable
to Psion Ltd., and allow 14 days for delivery.

TO: BBC Software,
Psion l id. ,  2 Iluntsworth Mews,
Gloucester Place, London N WI 61)1).

Please send me the following Software
packages at I:14,95 per package.

Vu-Calc (L14.95 inc. p&p and VAT)

Vu-File (E14.95 inc. p&p and VAT) F l

• I enclose a cheque/postal order for
made payable to Psion Ltd.
• Please charge my Access/Barclaycard
Account Number

Signature
NAME

ADDRESS

• Delete as appropriate



Join the jet set.
The Acorn Spark-Jet printer

employs the very latest dry-ink
printing technology, resulting in fast,
clean and virtually noiseless printing.

This is all due to its advanced
serial matrix printhead. Electronic
impulses fire minute part-
icles of the carbon rod at
high speed through a 7 x7
dot matrix, producing
extremely high-quality
lettering and graphics time
after time.

And, as there are no
moving parts within the
head itself, the action is as
quiet as a whisper.

In addition, the Acorn
Spark-Jet printer is also
capable of handling high
resolution graphics and plotting.

It works with any 8 bit micro-
computer, via the centronics parallel
interface, and is specially recomm-
ended for use with the BBC Micro
(also designed and built by Acorn
Computers Ltd.) to form a thoroughly
professional word, copy and graphict,
processing system.
MICRO NIAN AG EM ENT
32 Princes Street. Ips% ich,Suffol LIII 11.1i
047359181.
MICR0S-TN-1,E
47 Cheap Street, Newbury. Be rkshire. 0635 41929.
COMPUTERS FOR A l l
72 North Street, Bamford. Essex. 0708 60725.
JESSOP MICROELECTRONICS LI M ITE1
Unit 5,7 Long Street. lAmalon E2 811\
01-739 3232/729 1851.

ELBECK VIDEO
26Tottenham Court Roadlondon Nt.1.01-5801328.

All printing is logic-seeing and
bi-directional and can be executed in
normal, double height, double width
and underlined characters.

And yet, with all these advanced
features,the Spark-Jet costs only 065.

THE ACORN SPARK-JET PRINTER

TWILLS-TAR COMPUTERS LIMITED
17 Regina Road.Smithall.Middiesex I. R2 WI.
01-574 5271.
CRO1 P 70
208 Ma ykjnk Road. South Amid ford. London Eta
01-5115 7724.
LEASALINK VIE% 11 VIA Lim ITE1
Scientific I louse, Bridge Street.Sand iar re.
sottt ngh a IT NGIO 511A. 06112 39484/396976.

CAR1111:1:NIICIOXXIMPUTERS
4 ( I 1 a r k s S t r e t . 1 r d 11 I . g a
0222 3731172,

Not only that, but you also
receive a free program on cassette
that enables you to 'dump' graphics
from either monitor or TV.

If you're interested in joining
the jet set, simply call in at one of the
aldealers listed below. He'll tell

you everything you needMACONCOMPUTER to know.
IF. I  1NGTON 1101111) CF.NTRE
121 Regent Street. Leam mlion Spa. \liar% ickshire.
0926 29211.
ROS ELECTRICAL
157/161 Kingston Road. Ports mou th. Ham psh i re.
0705 8I2478-
 TWICKENHANI COMPUTER CENTRE
72 Heath Road.Twicken ha in. M idd lesex-
01-891 1612.,
KELLY'S COM Pt 'TER M IIKET
2271 /a rt mou Road.Sy de n hamlontion SE26
01-699 6202/4399.

ML113
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NEWS

The crowds gather r o u n d  the big Acorn stand

Kitemark
accolade

THL BBC Micro has
been selected by the
Design Council o f
Great Britain for the
Design Centre.

It is only the second
computer allowed to
bear the famous Kite-
mark ( the  Sinclair
ZX81 was chosen in
1981).

BBC Micro enthusiasts from all over Britain
flooded to the first BBC Micro User Show
held recently in Manchester. Attendance was
high throughout the three day event, and
when the show finally closed more than
12,500 BBC Micro fans had passed through

the doors.
With more  than 5 0

companies represented.
visitors to the show could
find every conceivable
product f o r  t h e  B B C
Micro — many o f  which
were on display t o  the
public for the first time.

A m o n g  t h e  n e w
launches were Cumana's
Z80 b a s e d  s e c o n d
processor, and their new
range o f  slimline d isc
drives.

Not t o  b e  outdone,
Watford Electronics un-
veiled four products that

created much interest.
These were a 13 ROM

socket board, a 16k disc
filing system, a graphics
plotter and an EPROM
programmer/emulator.

New s o f t w a r e  i n
eluded a range of games
from Kay Dee Software,
a data graphics package
from Gemini and a ROM
based s p r e a d s h e e t
program from Computer
Concepts.

Pace's new DFS fo r
the BBC Micro attracted
considerable attention.

Queries
Visitors were also able

to pick up much useful
information abou t  t h e
BBC Micro.

The A c o r n  s t a n d
handled m a n y  queries
from users as d id The

Micro User Show
draws 121500 fans

M i c r o  U s e r s  o w n
technical i n fo rmat ion
stand.

Many hundreds o f
peop le  t o o k  t h e
opportunity t o  discuss
the i r  p r o g r a m m i n g
prob lems w i t h  t h e
experts.

In addition, the show
featured a  " w a l k  i n
forum", i n  which well-
known names from The
Micro U s e r  t eam o f
writers gave ta lks  o n
every aspect o f  B B C
Micro lore.

Subjects ranged from
using i t  i n  the infants.
classroom to  interfacing
it w i t h  m a i n f r a m e
computers.

Each day visitors were
invited t o  quiz speakers
in several l i ve ly  A n y
Questions sessions.

Acorn
offering
Econet,
promises
and
policies

LARGEST stand at the
BBC Micro User Show
was t aken ,  n o t  s u r -
prisingly, b y  A c o r n .
However, they  weren't
there to sell, but to dis-
seminate information.

Said regional manager
Joe Black: "We're here to
demonstrate o u r  so f t -
ware, t h e  second p ro -
cessors and to show the
Econet system in full cry.

"We also need to be at
the show t o  g ivet h e
public po l icy  decisions
and statements that our
dealers might not be in a
position t o  give — f o r
example o n  de l i ve r y
dates.

"We a re  n o w  fa i r ly
confident t h a t  w e  a r e
giving people the r ight
answers. Most enquirers
leave the stand satisfied.

Delighted
"In fact, a number o f

people have come onto
the stand simply to  say
they a r e  a b s o l u t e l y
delighted with the BBC
Micro — and that makes
us absolutely delighted as
well."

Joe confirmed that the
6502 and  Z 8 0  second
processors wil l definitely
be avai lab le  i n  Sep-
tember.

-They a r e  being
produced in quantities at
this moment," he said.

August 1983 MICRO USER 9



;tarsoft
vas
Natching

d e l •  MCP

They came in their thousands t h e  BBC Micro User Show was a sea of faces, rapt, enquiring, wondering •
• • • •

/ISITORS t o  the Star-
:oft stand a t  the BBC
vlicro User Show made a
iignificant contr ibut ion
.o the company's soft-
ware development —
although t h e y  d i d n ' t
realise it.

"As a result we got a
lot more than just sales
and publicity,- said one
of the company's pro-
grammers.

A sophisticated data-
base program w a s  i n
operation while the com-
pany's e d u c a t i o n a l
programs we re  be ing
demonstrated.

Improve
It analysed the input or

response t o  t h e  p r o -
grams f r o m  t h e  stand
visitors. The results will
be used t o  help modify
and improve programs.

"I' l l be able to find out
whether t h e  programs
run too fast, or whether
the interactive questions
are easily understood or
relevant," he said.

Understand
"For example one pro-

gram asked the user to
respond ' R e d .  Green,
Yellow or H i t  Any Key
Twice '  a n d  n o  o n e
seemed to understand the
last option."

Starsoft only exhibited
on the last two days o f
the show. They said the
response h a d  b e e n
fantastic — far better than
expected.

" I  h a d  t h o u g h t  i t
would be boring — but
now I  am converted and
if M i c r o  U s e r  ho lds
another show, we will be
there," he said.

SCHOOLBOY Nicholas
Tingle, 1 / ,  received a
cheque for £2,000 at the
BBC Micro User Show.
The money  w a s  a n
advance royalty payment
for a n  arcade game
written by Nicholas for
the BBC Micro.

The managing director
of Gemini Market ing.

Funn
HIGHSPOT of the BBC
M i c r o  U s e r  S h o w  w a s  f o r
many visitors the walk-in
forum.

Friday's sessions were
devoted to the use of the
BBC Micro in education.
with great emphasis on
practice r a t h e r  t h a n
theory.

Star o f  the show was
diminutive Wyn  Moore.
headmist ress o f  a

Dale Hubbard. pictured
left, handing the cheque
to Nicholas. used the
occasion to finalise con-
tracts for  the royalty
arrangement.

Nicholas i s  studying
for his chemistry, mathe-
matics and physics A
levels a t  Bishop Vesey
School, Sutton Colt:Wield.

y things happened at the forum
Bradford school .  H e r
description o f  how the
BBC Micro came into the
life of her school gave her
audience a great deal o f
useful a d v i c e  i n  a
thoroughly entertaining
manner.

Equally practical was
Don Fu l ler 's  t a l k  o n
designing educat ional
sof tware.

The weekend's ta lks

lie developed h i s
programming skills a t
home and bought his first
computer, a  Sinclair
ZX81. about four years
ago, upgrading to a BBC
Micro a year ago.

It  t o o k  h i m  t w o
months to complete Mis-
sile Control, which i s
written e n t i r e l y  i n

catered f o r  the general
BBC Mic ro  user. Mike
Cook's lecture on inter-
facing demonstrated that
he c o u l d  t a l k  a s
humorously a n d  in for -
matively as he can write.

He also produced the
definitive single board
computer. He built it on a
piece o f  wood!Fellow M i c r o  U s e r
wr i te r  P a u l  L e m a n

CHIPS WENT APACE..
A DEALER order for more than 1.000
DES chips a month and others for 100
a month were taken by Pace Systems of
Sheffield.

The company sold out of virtually all
its show stock, including more than 200
disc drive units, some o f  them twin
drives costing more than 000 .

It was a very competitive show and
the quality of people visiting our stand
was high," said David Hood of Pace.

We had seven staff on the stand and
for most of the three days had people
queuing up to speak to them.

It was our first show. and we had no
idea we would do so well."

machine code. I t  will be
one o f  six games titles
launched b y  a  Gemini
subsidiary, Supernova
Software, next month.

The Micro User's
technical advice
stand did a roaring
trade answering
questions f r o m
visitors. Manning
the s t a n d  w e r e
many of the writers
from the pages of
the magazine.

created tremendous i n -
terest w i th  a  series o f
demonstrations o f
animated graphics.

Hardest worked writer
of the weekend was Paul
Beverley. w h o  enter -
tained the audience with
no l e s s  t h a n  s e v e n
lectures o n  v a r i o u s
aspects o f  machine code
on the BBC Micro.

and Sunday the speakers
joined forces to  present

On both the Saturday A ec

in
Any Questions? where 1 3 1
they faced a  barrage o f
queries from BBC Micro
enthusiasts.

The interchanges were
lively and often extremely
humorous. w i t h  t h e
audience playing as great
a part as the panel.

Said one  expert: " I
think we learned as much
from the audience as they
did from us."
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1
all swept up in the exciting world of the BBC Micro

INTO THE REAL WORLD
OF INSTRUMENTATION

"BBC Basic has at last entered the real world
of control and instrumentation", said Dave
Hunt, technical director of Cube Computers,
commenting on the Micro User Show launch

of the Eurocube.

GAMES
RANGE
LAUNCHED
LATEST entrant to  the
field o f  B B C  M i c r o
games software i s  K a y
Dee So f twa re .  T h e y
chose the  B B C  M i c r o
User Show to  launch a
quartet o f  attractively
packaged games.

Pass Go. based on  a
Familiar board game. is
described as a "property
game of  strategy".

Star-Maze I l ls a three-
dimensional maze game,
while Devil's Causeway
marks Kay  Dee's entry
into the world of  adven-
ture games.

The last of the quartet.
Connect 4, has appeared
in a previous incarnation
as a  game from Data-
base Software.

A F I R M  N pc cialising in
educational programs.
Walcam. weren't expect-
ing on-the spot sales and
brought no stock to  sell.

But a spokesman said:
"We've been ab le  t o
show what our programs
can do and teachers can
now go away and try to
get a budget to buy them.

"However, we think it
has been worthwhile. We
have ce r ta in l y  m a d e
some good contacts with

The p r o d u c t  i s
unique a m o n g  s ing le
board compu te rs  i n
that i t  can  r u n  B B C
Basic.

Said Hunt: "You can
develop programs either
in assembler o r  B B C
Basic on the BBC Micro.
Then, using o u r  side-
ways ROM utility called
Terminal, you can load it
into Eurocube which then
acts a s  a  stand alone
computer.

Dedicated
"We buy  o u r  Basic

ROM f r o m  Acorn .  I t
gives the  user a l l  t h e
advantages of BBC Basic
without having to tie up
the more  cost ly  B B C
Micro a s  a  dedicated
computer.-

Also released by Con
trol Universal was Beeb-
Ex, a n  interface card
which is attached to the
BBC Micro  l m H z  bus

people
places".

MANY f i rms used the
show purely to get them-
selves known. One was
R i k a d e n k i  M i t s u i
Electronics, w h o  h a d
three new plotters o n
display.

"They aren't actually
in s tock  y e t  a n d  w e
couldn't have  supplied
them i f  there had been
orders", said a  spokes-

in t h e  r i g h t

port by a 34-way ribbon
connector.

Beeb-Ex runs the com-
plete Cube range o f  30
Eurocards produced b y
Control Universal,  a s
well a s  t h e  A c o r n
Eurocards.

A spokesman said it is
difficult t o  choose a
"typical" application for
Beeb Ex, but most likely
passengers o n  the  bus
would be 64/80 channel
digital I / 0 ,  8  o r  12 bit
analog interfaces a n d
extra memory.

256 bytes o f  memory
are addressed directly,
but up to Imbyte may be
addressed in page mode.

This capability offers
the p o s s i b i l i t y  o f  a
"silicon disc" (or "virtual
disc-) o f  battery-backed
CMOS R A M .  or  up to
I mbyte of paged DRAM.

A second permutation
of extension products
could include the battery-
backed real time calendar
clock, additional inde-
pendent v ideo outputs.
heavy d u t y  industr ial
switch Outputs and addi-
tional independent serial
I/0.

Beeb-Ex is available in

man. -We were looking
for -  and think we will
achieve -  longer term
benefits".

THE show was fantastic
-  "especially in terms of
getting o u r  company
known" -  said Brian
Howarth o f  D i g i t a l
F a n t a s i a .

"One of  our problems
has been t h a t  com-
pet i tors ,  s u c h  a s
Acornsoft, h a r e  much

two versions. A  stand-
alone unit which holds up
to four  other Eurocard
devices by their edge con-
nectors, costs £49.

The second type  i s
designed f o r  more am
bitious applications, slott-
ing into a standard rack
mounted system of up to
14 b a c k p l a n e  c o n
nectors. I t  costs ,f41 for
the interface, with racks
from 0 2 .

Data transfer along the
Imhz bus is achieved by
using "Fred" and "Jim".
the two special pages o f
the B B C ' s  M O S
(Machine O p e r a t i n g
System) wh ich  control
memory mapped I/O.

Forth disc
ACORNSOFT continue
lc maintain the policy of
releasing not only arcade
gums. but more serious
software.

Just released on disc is
Forth for the BBC Micro.
the package consists of a
Forth dictionary a n d
compiler, a n  ed i tor,
assembler and high reso-
lution graphics demon-
stration.

GETTING To KNOW YOU
greater  m a r k e t i n g
resources than us. This
show has helped us re-
dress the balance".

Sunday was  a  day o f
clear profit f o r  Squirrel
Software, whose takings
on the first two days o f
the exhibition more  than
covered its costs.

" W e  h a v e  h a d  a
fantastic response sa id
manning director Alan
Turner.

Now we're
taking our
big show
out to
the users!
THE first-ever B B C
Micro Users Show was
such a n  outstanding
success that many people
have asked if it could visit
other parts of the country.

As a  r e s u l t  t h e
organisers, Database
Publications, have agreed
to take the Show on a
round Britain tour, visit-
ing all the major regional
centres.

The first stopping point
will be the Midlands on
Friday, Saturday and
Sunday, September 16 to
18. The venue will be the
plush Sherwood Rooms in
Nottingham.

Then, in December, the
Show goes to London. It
will take over the West-
minster E x h i b i t i o n
Centre d u r i n g  t h e
weekend of December 9 to
/ / .

Said a  Show spokes-
man: " I f e  want users
everywhere to  f ind out
how they can really make
the most o f  the B B C
Micro — and try out for
themselves all the exciting
accessories t h a t  a r e
becoming available.

"By taking the Show
on tour we shall be giving
everyone an opportunity
to keep bang up to date
with all  the tremendous
developments now taking
place."
•  There will be a special
discount off the admission
price for party bookings.

For detai ls  wr i t e :
Group Bookings, Micro
User S h o w,  Europa
House, 68 Chester Road,
Hazel Grove, Stockport
SK7 5NY.

Or p h o n e  L i n d a
Dobson on 061-456 8353.
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Acorn's distribution
goes regionalA M A J O R  reorgan-

isation is underway a t
Acorn w h i c h  c o u l d
move t h e  c o m p a n y
f r o m  i t s  c u r r e n t
production-led orienta-
tion t o  p l a c e  m o r e
emphasis on  the sales
side.

It includes a  major
restructuring of the com-
pany's U K  distribution
network with the appoint-
ment o f  a  ser ies o f
regional distributors, plus
new m a n a g e m e n t
appointments that reflect
the success o f  the BBC
Micro and its expansion
into world markets_

The end result could be
a much more efficient
back-up and service for
BBC Micro users.

Until now there have
been two distributor net-
works. one run by Acorn
itself and the other b y
Leasalink Viewdata.

Under the new plan —
still to  be confirmed by
Acorn — the distributor-
ships will be put on a more
localised basis.

Three distributors have
already been appointed.

Join the AVMs!
THE Micro User team
have been overwhelmed
by the response t o  the
formation of  Micro User
Groups —  M U G s  f o r
short — dedicated solely
to the BBC Micro.

People f rom nine t o
ninety have been writing
in to find out more about
their local MUGs, and
many have offered t o
lend a helping hand to get
them started.

In addition many well
established local gro•ups
are j o i n i n g  u p  w i t h
MUGs.

SEND TO D AY !r a g a

Name
Address

0  I  would like to become a member of
of my local Micro User Group.

0  I  would like to help in setting up
a local Micro User Group.

Phone No
POST TO: MUG, Micro User. Europa House.
68 Chester Road, Hazel Grove, Stockport SK7 5NY.

— — — — - -

subject to final contract
Micro Management a t
I p s w i c h .  E i t e c  a t
Bradford. and  HCCS.
Gateshead.

They w i l l  take over
many o f  the functions
currently handled b y
Acorn and eventually will
be responsible for train-
ing new dealers.

Buffer
Once a d e q u a t e

facilities have been esta-
blished they  w i l l  a lso
handle " a  certain ele-
ment" of repair work and
in general act as a buffer
between Acorn  and i t s
dealers.

Joe B lack .  A c o r n ' s
regional sales manager.
told Mic ro  User: "The
whole idea o f  having a
centrally located distri-
butor in a region is that
hopefully the buck w i l l
stop with h im and the

If you aren't already a
member of  a user group
you should be — you're
missing out on a  lot o f
fun and info.

If you do belong to a
group, why not get it to
affiliate with MUGs and
take advantage o f  the
many b e n e f i t s  t h e
network can bring you?

So, i f  you're interested
in getting in touch with
your local Mic ro  User
Group, or could help in
setting one up. why not
fill in  the coupon below
and let us know?

need for  people to  deal
directly w i th  us  should
fall away.

"The distributor w i l l
shoulder much  o f  the
burden o f  p rov id i ng
customer support".

Black admitted that at
present A c o r n  receives
thousands of requests for
help and guidance each
month. and doesn't deal
with them as it should.

Now h e  expects the
situation to improve.

LVL doesn't appear
too perturbed. I t  already
services its dealers direct
without having to trouble
A c o r n .  a n d  h a s
developed a  s t r o n g
national d i s t r i b u t i o n
chain.

It is likely that this will
be left unchanged except
where there is a  conflict
between LVL 's  network
and t h e  new regional
concept.

A conference between
LVL a n d  t o p  A c o r n
m a n a g e m e n t  a n d
directors i s  planned t o
iron out the details.

Roy G r i f f i n ,  j o i n t
managing d i rec tor  o f
L L  . s a i d  t h e
regionalisation p l a n s
wouldn't affect his com-
pany's terms of reference
or operation.

"We work closely with
Acorn a n d  have done
everything we have been
asked to do as well as a
lot m o r e  t h a t  A c o r n

THREE levels of  Econet
are now available.

Level one is a slimmed
down version o f  Econet.
using a  d isc-backed
model B as file server and
simplified software.

Level two, available at
the end o f  September.

SINCLAIR Research,
maker o f  t h e  Z X
Spectrum, seems to have
conceded t h e  U K
educational market to the
BBC Micro and is now
trying to boost sales of its
educational software by

hasn't g o t  around t o
doing," he said.

"The new plans should
lead t o  a  much more
orderly marketplace —
and hopefully wil l  mean
that unpleasant problems
that  t r o u b l e  o t h e r '
manufacturers. such a s
price cut t ing.  c a n  b e
avoided".

Extra
•prize in

disc drive
contest
IN the May issue of The
Micro User the closing
date for the competition
was incorrectly printed as
June 30. instead of Ma)
30. The prize awarded
last month was based on
entries received u p  t o
May 30.

However. a l l  t h e
entries submitted for the
contest have now been
judged and Cumana have
sery generously donated
an additional 40-track
100k drive, together with
its connecting cable and a
book. Us ing  Floppy
Disks wi th  the  B B C
Microcomputer.

It has been awarded to
Ian Tresman of  Elstree,

ONE of the most exciting
launches a t  the Micro
User Show w a s  the
Chameleon C o l o u r
Palette.

Produced b y  W i lm-
slow M i c r o  Centre. i t
allows the user to  pro-
duce spectacular n e w
colours o n  t h e  B B C
Micro.

Instead o f  b e i n g
restricted t o  g a r i s h
primary and  secondary
colours, i t  offers alter-
native palettes o f  eight
colours from a range of
4.096 shades, allowing
for far greater realism in
graphic displays.

The Chameleon's soft-
ware not only allows the
user t o  m i x  the  exact
shade required. but also
allows him to  pick two
extremes o f  a  co lour
range which the Chame-
leon then fills in.

Having c h o s e n  a
colour, i t s  brightness.
saturation and hue can
then be varied until the
user's e x a c t  requ i re-
ments are met.

Said general manager
of W i l m s l o w  M i c r o
Centre Roger Ambrose:
"We anticipated a  fa i r
amount of  interest in the
Chameleon. As it was we
were swamped."

The Chameleon i s  a t
present res t r ic ted  t o
colour monitors. A UHF
version wh ich  can  b e
used o n  domestic T V s
will he available shortly,

ECONET ON T H R E E  LEVELS
uses a model B with 6502
second processor. I t s
software provides a  ful l
i m p l e m e n t a t i o n  o f
Econet.

Level one users will be
able to upgrade to  level
two simply by purchasing
the second processor

releasing it to the general
public.

Special software was
commissioned b y  t h e
Department of Education
and Science for use with
the three micros recom-
mended u n d e r  t h e

together with the required
software.

Level three i s  t h e
original version of Econet
using Acorn's System 3.4
or 5. This will be phased
out as the other two ver-
sions begin to  come on
stream.

SINCLAIR'S SALES S W I T C H
government's -Micros in
Primaries" scheme — the
BBC M o d e l  B .  t h e
Research Machines 480Z
and the Spectrum.

More than 80 per cent
of schools have opted for
the BBC Micro.



Mrs Thatcher n o  stranger to the BBC Micro herself. Stuff from Salford University
accompanying her are (left to right) Professor John Ashworth, vice chancellor of  Salford
University, D r  Brian James, Professor Graham Ashworth and Dr Graham Keeler

PM's biography
goes on Beet)

WRITING a n  off ic ia l
biography o f  the Prime
Minister may have been
possible without actually
meeting and speaking to
Mrs Tha tcher  b u t  i t
wasn't possible without
the use of a BBC Micro.

The book, "Margaret
Thatcher —  Wo m a n ,
Mother. Politician", was
serialised recently in the
Daily Express and is to
be published on October
13, Mrs Thatcher's birth-
day.

It was written by free-
lance journalist Penny
Junor who combined her
research and writing with
a ful l- t ime j o b  a s  a n
investigative r epo r t e r
with Channel Four Tele-
vision's " F o r  What I t 's
Worth" programme.

" I  started the book and
the television contract
last September. Both jobs
were really full-time and I
had to complete the book
by last May. Finding the
time t o  w r i t e  was  a
problem," said Penny.

She d id most o f  the
resoarch f o r  t h e  b i o -
graphy and then found a
six-week gap during the

Penny Junor " I ' m  sold
on using the BBC Micro"
TV series to do the writ-
ing.

" I  was persuaded that
I'd be able to work much
faster i f  I  used a  word
processor, and a  friend
suggested t ha t  a  B B C
Micro would do the job."

Penny was one of  the
l u c k y  p e o p l e  w h o
actually managed to get a
disc drive from Acorn.

Her system consists of
a B B C  Mic ro ,  Word•
wise, the Acorn disc drive
and a Brother printer.

"No disc drives were
available at the time but
Acorn opened u p  their

factory t o  get one out
when they heard whose
biography I  was  wr i t -
ing. s h e  said.

It took Penny just a
morning to learn how to
use the machine but she
admits she still hasn't had
time t o  read the  User
Guide.

Had she done so, she
says she probably might
have avoided the  one
major catastrophe she's
had with the machine to
date,

Transfer
"At about l a m  one

morning I  l o s t  4 ,000
words. I hadn't formatted
a spare disc, and when I
tried to transfer my work
to disc I  was told m y
data disc was full.

"Stupidly, because
hadn't had time to read
the manual, I  t r ied t o
format a disc and lost the
4,000 w o r d s  i n  t h e
process."

There w a s  another
minor i r r i t a t i on  w i t h
Wordwise. It required the
help o f  a  programmer
friend t o  enable her t o

incorporate exclamation
marks and paragraphs in
her text.

Then when the work
was f ina l l y  completed
Penny h a d  prob lems
trying to get her printer
to work v•rith the BBC
Micro.

Despite that, she told
Micro User: "Now I  am
sold on it — although the
memory c a p a c i t y  o f
4.000 words is restricting
when writing an 80,000-
word book.

" M y  c h i l d r e n ,  o f
course, spend most  o f
their day on it, both with
games a n d  p r o -
gramming."

Much o f  the material
for the book is based on
conversat ions w i t h
people w h o  knew  o r
know Mrs Thatcher.

Penny says  t h a t  a
simple interview with Mrs
Thatcher herself would
have been too short and
perhaps not as revealing
as talking to others.

Penny has an electric
typewriter b u t  seldom
uses it. She employs the
micro for writing scripts
and "anything else".

It's the
micro
road
show

A BUS- load o f  B B C
Micros has been doing
the rounds at 10 Down-
ing Street a n d  Buck-
ingham Palace,

The double decker bus,
f lagship o f  S a l f o r d
U n i v e r s i t y ' s  m i c r o
roadshow program (see
the M a y  M ic ro  User),
proved so interesting that
Mrs Thatcher, who had
invited i t  t o  the capital,
extended he r  scheduled
15 minute v is i t  t o  5 0
minutes.

After that the bus went
to the Palace where the
Duke of Edinburgh, who
is chancellor o f  Salford
University, "toured" both
decks.

On show was a simula-
tion o f  a typical schools
visit with 12 BBC Micros
on the bottom deck run-
ning va r ious  phys ics
teaching programs, and
on the top deck six BBC
Micros l inked together
under Acorn 's  Econet
system.

The Sal ford double
decker has also attracted
at tent ion f r o m  t h e
Medi terranean, T h e
Micro U s e r  o f f ices
received a telex from Mr
A lex  A x a r l i s ,  s o l e
distributor o f  the BBC
Micro i n  Greece, w h o
wants the roadshow t o
visit Athens.

Roger Moss, one o f
the o r g a n i s e r s ,  i s
enthusiastic about  t h e ,idea.

Way out
AN exciting new service
is being developed f o r
adventure p r o g r a m
addicts. I f  they're lost in
a maze or  trapped in a
dungeon and they can't
get out a software com-
pany i n  Harpenden i s
offering to help them.

Adventure-Zone Soft-
ware, a  mail-order f irm
which specia l ises i n
adventure games, plans
to ac t  as a  forum fo r
adventurers where they
can swap ideas, hints and
tips.
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las
1 word
or it
OT on the heels of the
eech synthesiser ch ip
,mes a  device which
lows the BBC Micro to
:MT human speech on
Sc.
The Vo x b o x  Vo i c e
igitiser converts t h e
ound of the human voice
to a series of "0-s and
1"s which can then be
ored as disc files.
Users c a n  bu i ld  u p

Ace files o f  words and
hrases and then access
iem f r o m  the i r  o w n
rograms.

Multiplex Computer
ervices who make the
)igitiser claim that the
econstituted speech
uality is  good with no
)SS of stress o r  inten-
tion. They see it as par-
icularly useful for  such
asks as language learn
ag. pronunciation a n d
pelting.

k LEFT-handed g r a
Thies input device for use
n computer aided learn-
rig and design has been
Jeveloped b y  Academic
software.

It is  a  version o f  the
Cad-get. the company's
graphics e n t r y  tab le t
which incorporates a
jointed a r m  p o t e n -
tiometer device with twin

1 A h A i r o n  1 1 1 . : 4  i C I A Q

BOOTS TO SELL
BBC MICROBBC dealers reacted as

if a  bombshell h a d
struck t h e m  w h e n
Boots t h e  chemists
revealed they planned
to start  selling B B C
Micros " w i t h i n  t h e
next  c o u p l e  o f
months."

The chain already sells
a range o f  five cheaper
home computers in 180
of its branches.

They s a y  t h e  B B C
Micro will only be sold at
30 o f  its main stores in
major city centres.

But m a n y  w o r r i e d
dealers told Micro User
they fear this could be the
start o f  a  price cutting
war, w i t h  H i g h  Street
stores pu t t ing  smaller
dealers out o f  business.

Some a r e  concerned
that the user wil l suffer
with stores unable t o
offer t h e  support a n d
service provided b y  the
independent dealers.

However Boots say

pushbutton control.
Each tablet costs 0 0

and i s  said t o  be  in -
dividually c a l i b r a t e d
using computer based
iterative b i t  mapping to
ensure accuracy o f  per
formance.

Also available i s  the
Cadstick. a joystick with
alternative double thumb-
wheel control for precise

they will not sell cut-price
BBC machines and stress
that they will be sold by
trained staff.

Says Anton Roves, in
charge o f  Boots micro
retailing: " We  aren't in
the business to cut prices
-  it is our experience that
it i s  the smaller dealer
who cuts them.

" A c o r n  n e e d s  t o
expand the market and
the only way i t  can do
that i s  t o  bring i n  the
multiples.

Expand
Our presence w i l l

guarantee a larger base of
users.

And as a  result the
market f o r  peripherals
and software w i l l  con-

LEFT HANDED I N P U T
vertical a n d  horizontal
lines which also uses twin
pushbuttons to direct the
move and plot options.

The menu options for
both dev ices  inc lude
erase, redraw, text, trace,
full line/dotted line, rec-
tangle,  a r c / c i r c l e ,
polygon fi l l /draw, back-
ground and foreground
colour selection.

tinue to expand". he said.
Boots hope t o  gain

quite a  chunk o f  that
peripheral market.

They have been selling
24 software packages for
the BBC Micro for some
months.

Now they plan to start
selling Acorn disc drives
and cassette recorders.

Many dea le r s  a r e
caught between creating
a good public image for
Acorn and their own per-
sonal feelings.

Paul Va u g h a n .  o f
Broadway Electronics.
said: T h e  dealers have
supported t h e  B B C
product from day one on
extremely low margins.

"For them to see their
slice of the market eroded
by t h e  multiple stores
seems t o  m e  t o  h e
extremely d is loyal  o n
Acorn's side.

"For some time now
most dealers have found
that when they place an
order f o r  BBC Micros
only a  quarter i s  ever
supplied.

"When we  see more
dealers. such a s  Boots
with its 30 outlets coming
on board we think that
the smal l  quant i ty  o f
machines we are actually
being supplied with wi l l
be eroded further.

"It isn't in the public's

BARRY WOOD'S TAILPIECE
A R U M O U R  c i r -
culating in  the bar at
the Micro User Show
has it that Acorn are so
fed up with people rip-
ping o f f  their software
that they're going t o
release a  new kind o f
game.

All you get for your
money i s  a  unmarked
cassette i n  a  p l a i n
brown wrapper.

The a c t u a l  g a m e
itself is trivial.

The pleasure comes
from figuring out how

to copy it.

TALKING about  t h e
show, d id  anyone else
notice the exceptionally
heavv t ra f f ic  between
the stands selling ROM
based software and the
s tands  s e l l i n g
EPR OM s?

I was shocked.

W E L L ,  n o  o n e
managed to spot me at
the show. bu t  I  was

there all right.
High po in t  o f  the

weekend for me was the
free-for-all A n y  Ques-
tions? session.

It w a s  de l i gh t fu l
watching o u r  beloved
editor squirm a s  h i s
expe r t s  b l i t h e l y
expounded on  how t o
r ip  o f f  p r o t e c t e d
software,

SO U n c l e  C l i v e  i s
releasing the MEP soft-

ware t o  t h e  general
public, is he?

It couldn't be  tha t
since the Spectrum lost
out so badly to the BBC
Micro i n  t h e  e d u -
cational market  he 's
trying to get in  by the
back door?

Or could it?
I  can see i t  now --

macin o  s hed m e n
s t a n d i n g  o u t s i d e
primary schools hiss-
ing: "Pssst! Wa n t  t o
buy some educational
software?"

best interest t o  have a
product the quality of the
BBC Micro sold in  the
High Street shops. n o
matter how professional
they might be.

-I 'm very worried that
if Acorn doesn't keep its
act together -  based on
the dealer providing good
service -  the Japanese
will come i n  w i th  the
right product at the right
price and provide serious
competition."

A man with a foot in
each camp i s  Michael
Jardine. who runs both
Leasalink V i e w d a t a .
Acorn's main distributor.
and Oakleaf Computers.
a ABC dealership.

Stimulating
"By the end o f  1984

most multiples w i l l  b e
selling micros. and doing
it properly with properly
trained staff." he said.

He thought their pre-
sence could help dealers
by s t i m u l a t i n g  t h e
market.

However it would also
mean t h a t  t o  survive
dealers would have t o
improve their standards
and prov ide a  bet ter
service.

Jard ine  s a i d  t h e
casualties could be  the
very smal l  companies
who d i d n ' t  h a v e  t h e
c a p i t a l  t o  m a r k e t
themselves properly o r
the business experience to
develop on a sound foot-
ing.

He cal ls  them " t h e
computer people without
business s e n s e  a n d
experience."

Policy
Joe Black.  Aco rn ' s

regional sales manager.
said the company's pric-
ing po l icy  w o u l d  n o t
change.

Boots would become a
dealer and their discount
structure would be  the
same a s  t h e  exist ing
dealer network's.

He added: "What they
sell the machines for  is
entirely up to them how-
ever.-



TCL

ACORN
DEALER

All prices include VAT
BBC Microcomputer
Model A   E 2 9 9
Model B   E 3 9 9
Upgrade Kit   E 5 1 . 7 5
Disc Interface Kit  E 1 0 9 . 2 5
Teletext   E 2 2 5 . 0 0
Dust Cover     E 3 . 9 5
Speech Synthesizer     E 4 4 . 0 0
1.2 Operating System   E 1 1 . 5 0

Just arrived at low, low prices.
200K cased 1;,rtek drive
-  40 track, 51", double sided
400K cased Pertek drive
-  40 track, 5i" ,  double sided
Dot Matrix Printers

Disc Drives
All BBC compatible
We carry the complete range of standard,
slimline and 3" disc drives for the BBC micro,
including slimline switchable 40 to 80 track.

E 2 0 0 . 0 0

CP-80 Type  1 E305
(Friction and tractor feed)

Epson MX 100FT III
Epson FX 80FT
Epson RX 80FT
Seikosha GP 100 A
Seikosha GP 250 X

BBC Service
& information
Centre

Cab/e anc,
11'411 PrilltersPaPer

E 4 3 1 . 0 0
E431.00
E305.00
E207.00
E276.00

Daisy Wheel Printer/Typewriter
Silver Reed inc. RS 232

interface plus 2K buffer -  E431.00
NEW! Juki 6100 Daisywheel -  E431.00

4 -  L o o k  at our * b u y s ,  *

Twillstar Computer!
Limited 4(

STAR BUY

Out of this world product and
prices.

Monitors
Microvitec 1431 -  14" colour

inc. lead -  E287.00 w  S T A R  BUY
14" Hitachi TV/Monitor f w t

E 2 4 5 . 0 0  S T A R  BUY

Zenith 12" green  E 9 2 . 0 0
Official BBC Microvitek   E 9 5 . 0 0
A 14" British colour monitor at a price you really
can afford   E 2 2 8 . 0 0
Odds
Official Joysticks   1 1 3 . 0 0
Compatible Joysticks-(Damping control) E l  5.00
Stackpack - 10 cassettes C10  1 5 . 5 0
Micromanagement light pen   E 2 3 . 0 0
Cassettes
All BBC compatible
Sanyo DR101
Elftone

ISSAMMIOCIP

Koyo M8150 mini
Official BBC cassette recorder

Word Processing
BBC Model B, VIEW, Silver Reed
daisywheel, disc drive, disc interface
all leads and manuals   E 1 , 1 9 9

Barclaycard and Access

a r m %  W e  can t possibly l ist  a l l  w e  stock. so  pick
up the phone and r ing 5 7 4  5271  a n d  just  ask
-  w e l l  be  pleased t o  give you our  best prices.

CARRIAGE ON COMPUTERS, PRINTERS ETC MOO
No delivery charge on large orders,

E44.85
E32.20
E24.15
E29.95 STAR BUY

Books
Complete range of books including:
Advanced 6502 Interfacing   E 1 1 . 0 0
Programming the 6502   E 9 . 9 5
6502 Software Design   E 1 1 . 5 0
Programming and Interfacing the 6502   E 1 4 . 4 0
Practical Programming for BBC and Atom E 5 . 9 5
Easy Programming for BBC Micro * E 5 . 9 5
35 Educational Programs for BBC Micro  *E.6.95 STAR BUY
Further Programming for BBC Micro  E 5 . 9 5
Programming for BBC Micro  2 6 . 5 0
Learning to use the BBC Micro   E 4 . 9 5
Basic Programming on the BBC Micro   E 5 . 9 5
21 Games for the BBC Micro   E 5 . 9 5
30 hour BASIC   E 5 . 9 5
BBC Micro Revealed   E 7 . 9 5
Games BBC Micro Play   £ 6 . 9 5
Software
Complete range from Bug-byte, Program Power,
IJK, A&F, Acornsoft, including: Missile base,
Castle of Riddles, Chess, Snooker, Starstrip
Command, Countdown to Doom.

STAR BUY SERVICE CONTRACTS TO EDUCATION AUTHORITIES
AT DISCOUNT. INSTITUTIONAL
AND EDUCATIONAL ORDERS ACCEPTED.

Twillstar Computers Ltd., 17 Regina Road,
Southall, Middx. Te l :  01-574 5271
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ANIMATION can greatly enhance a
program. I t  can, for example, be used
to c lar i fy  h o w  sort ing algorithms
operate, explain how Basic statements
are executed, or even used for fun.

Probably the easiest form of anima-
tion on the BBC Micro is character
animation. This is where objects are
moved around the screen by printing
redefined characters o r  using t he
standard character set.

Printing a  character o r  group o f
characters is faster than displaying the

0 RE M Graphic method
5 NODE4
8 M230202000;

10 GCOE3,1
15 VOU5
20 VH23,224,255,129,129,153,153,12

9,129,255
25 WCHR$224
30 8S=CNR132+CHR$224
35 W1:5
40 oldIV:0
45 MOVEo1dX1,512:PRINTAS
50 FOR newar.32 TO 1024 STEP 12
55 M0VEoldn,512:PRINTAS
60 NOVEnewn,512:PRINTAS
65 o1dX1=nemll

Program I

equivalent f o rm  using P L O T com-
mands. As  I  mentioned in my article
in the April issue of Micro User, Mode
7 printing is faster still.

However, given this there are two
ways that  w e  can use P R I N T t o
animate.
•  Using the  default text  character
option. Text characters overwrite what
is already on the screen so that the
background in the 8x8 bit cell removes
any trace of  a previous character.

This can give very smooth animation

70 PROCmait(WI)
75 NEXT
BO O:I4KEY15001
85 RE N Text eethod
90 VOU4
95 new11.0

100 PRINT TABInewn,16IAS
105 FOR newn.0 TO 31
110 PRINT TABinewla,16Ille
115 PROColaittni
120 NEXT
125 ENO
130 OEFPR0CeattI111
135 MX.TINE
140 REPEAT UNTIL TINE-NI)11,
145 ENDPROC

effects, but  is  limited t o  the use o f
simple background a n d  foreground
colours.

Characters can be speedily placed
anywhere in the text positions available
for the current mode by  the use o f
TA B(X%, Y%).
•  Graphic printing with the cursors
joined by VDU 5. Graphics characters
are mapped onto the screen by  the
logical operation specified by GCOL.
This gives access to the more exotic
facilities such  a s  foreground/mid--
ground/background effects that will be
discussed in a later article.

Characters can be placed anywhere
on the graphics screen by the use o f
MOVE X%, Y%.

Both methods, however, require
careful planning and a  little graphic
skill to produce an effective animated
sequence.

On the left is a Basic program that
shows the difference in the methods.

Notice tha t  when using the  text
method the character to be printed is
preceded by a space which is used to
overwrite the previous character.

The graphic method is to draw and
undraw characters either by using the
logical operations available from within
GCOL o r  drawing over the previous
picture in the background colour. This
method can result in slow jerky anima-
tion, but an improved method will be
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discussed later. Both techniques can be
used to animate larger objects. How-
ever, as the objects get bigger, the text
method becomes obviously m o r e
efficient.

To aid speed i t  is useful to define
each figure in a  sequence as a string
made u p  o f  the required characters
w i th  a p p r o p r i a t e  b a c k s p a c e
(CHRS10), linefeed (CHRS8)  a n d
space characters (CHRS32). I shall call
this a block graphic. In Mode 7, colour
and other control characters may be
included.

This method is used in Program II to
animate a  figure walking across the
screen.

Each one of the three figures used to
produce the sense of movement is made
up o f  a series o f  redefined characters
held i n  a  string' variable containing
backspace and cursor down characters.
The block shapes are shown in  the
illustration above.

The dots are positioned in the defin-
ing characters so that as subsequent
blocks are drawn blank areas o f  the
new block overwrite the dots of the pre-
vious block. This positioning is the only
real skill involved.

One of the major problems of anima-
tion on a small micro is the speed of
putting the image on the screen versus
the refresh or framing rate of the TV or
monitor used. A  refresh occurs every

By
ALAN PLUME

1/50th o f  a second.
However, i f  the whole image cannot

be displayed in this time, or if the draw-
ing is initiated just before one occurs, a
vertical scan line can be seen moving
across the image.

This would typically happen when
moving a  large block o f  characters
vertically.

Acorn have thought of  this and (at
least in OS 1.0 and above) allowed the
user to wait for this event. For most
programs this can be achieved with
*FX 19, but the vertical field event can
also be enabled and acted upon from
within machine code programs.

This waiting does, o f  course, slow
things down a bit, but also increases
the smoothness. A  very useful facility
indeed!

I f  you have OS 1.0 or above then
replace l ine 120  b y  * F X  19.  (See
Program II.)

Now suppose we would like to create
further sequences of movement for this
figure, say walking right t o  left and
waving the arms around.

The three original figures used 17
characters out o f  the normal 32 rede-

•  M O M  MII IMMIMMIIMM •  •MIIIIMP1011011111 M a l l =11110010111.011011•a•MM •alIMMINIMEMMEMM••lla10111011111111
Mal laa l la l la

a  a11111111MM0MMOMM=1100 mum a  a  M a a o  M a na  a  M a l l a
IIIIIIMM s u m •  M a m a0011MMMII•M M • E M M U M M I N I I I M I I I I M M E Mal laa l la l la.110110011M114•0700110MaMall 01111110011MMEMMEMM

MEMa l a i1111001111111111 • a l l a  a  a  a  a  •  M u l l11001111111111a a l u m  a
! E l l

Ma a  •  a  M O Maaal laMMAIML 1 0 111  M O M al laaaa l laa l la l l0110N O M E  M a  Maaa0M01111 1111001111001110111Mall

M a i d ,  11  M0MB N U U M  l l =  011
MM11000M0 M I I I I M M O M a a a • l l a a a
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E M U  1  11 0 1 0 111 0  • 0 • • 0 0 1111 M M E M M  • 1 1 1 1 1 • 1 1 0 1 0 1

1111Maa 114111011100  M a a a l l a  a  •  •  C r a a l l a a l l a a l l
11••011 0 1 1 1 1 1 1 0 1 1  M I N I M =  A  •  •  0 0 0 1111 0 11111 0 11
• • M S =  SHIN*, •OMMOSSOMOSS IS M  S M O M O S S M S
M U • S =  1 1  MOSSMOSSMONMS M I S  = M O M
SMOMMOSSMMIO •  S S

• M O S S I I I M M O  M  I I I  m m  o em S  Mgm •
••••••• mu •  •awn •••••• am •  Jo•• us
m o m  o w  •  a  m u m =  mm 8  r a m  M OMO E N  S r  M Sl a  MOM S  M  M O S • =  ffi l l  M O S  M O
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finable characters. Once again (in OS
1.0 and above) there is a  * F X  call
available to extend this range. It is *FX
20, which i s  said t o  "explode" the
character sets.

There is an error in the User Guide
concerning this and a corrected version
of the table on page 427 is shown in
Table I  on Page 20.

For my full program I'd like to have
three figures showing movement either
way, and say three figures for the arm
movements. T h i s  means o v e r  32,
characters to redefine.

We will thus need ' T X  20,1 plus the
appropriate repositioning of  PAGE at
OSHWM +  &100. On a tape system
this would mean PAGE.----8cF00 and on
a disc system PAGE-AL 1A00.

Also not ice t h a t  t h e  characters
stored at  &COO now start with Ascii
code 128 (8c80). The extra set will be
stored at OSHWM +  &100 and start
from Ascii code 160 (8cA0).

The additional D ATA  statements
and formation of all the block graphics
is given in Program III. Note that this
is not a complete program.

It will be a useful exercise for you to
see i f  you can add the right to left
movement plus the arm waving to the
original program.

The final example will show that for
some m o r e  complicated displays

Auclust 1983 MICRO USER 1 7
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The renouned word processing package. Still clearly the
market leader with sales now over 10,000, this has
become - the standard" word processor for  the BBC
Micro — and it's still receiving very favourable reviews.
Wordwise wi l l  work  wi th tape, d isc  o r  Econet and
includes automatic word counting and full control over
text entered into the system. Supplied with a detailed
spiral bound manual and an excellent free typing tutor
program.
After 6 months on the market there is still no other pro-
duct as simple to use and as powerful as Wordwise.

E39.00 +  E1.00 p8,13 +  VAT

BEE BCALC
Following on from WORDWISE this ROM based spread-
sheet program is extremely simple to use though still
very powerful. For applications that require a 'spread-
sheet' or a table of figures to be manipulated this ROM
will b e  invaluable. I t  need not  b e  limited to  just the
obvious business applications of financial planning but
is also ideal for home budgeting. etc. Includes many
special features such as the ability to transfer 'sheets to
WORDWISE for inclusion into reports. 40 or 80 column
screen display. changeable column widths etc.

E34.00-1- E l  .00 p & p  +  VAT

ANDROID ATTACK
A brilliant new game. The quality of the graphics and the
smooth animation make this game unsurpassed. You
are in the middle of a maze being chased by various
androids. your only weapons are your hand laser and a
quantity of land mines. These can be dropped -at any
point in the maze and later detonated under remote con-
trol. Beware of the -Smiley" master android and watch
your oxygen levels — the lower the level the slower you
move. Many different skill levels and a high score table.
This is how "SNAPPER" should have been.

[ ] i.o1::"PuTEFlor\icezrrs
Dept. 66011.17
16 Wayside, Chipperfield, Hertfordshire. W D 4  9.1.1
Telephone: Kings Langley (09277) 69727



From Page 17

neither of' the above methods is really
good enough, and that  other tech-
niques are needed.

To illustrate this I l l  use the block
text method to display a shaded sphere
moving across the screen and then
discuss the limitations. Program I V

should make these apparent.
As you can see, this technique works

well enough i f  the movement is simple
and each new position is equivalent to a
text position. But what if we wanted the
sphere to revolve about the centre o f
the screen smoothly and at speed?

The first attempt may be to use gra-
phics printing, but the removal o f  the

old object before printing the new one
would not give a smooth effect. Try it
yourself!

The answer is  to  move to  ,a four
colour mode a n d  use a  redefined
palette, plus the logical attributes avail-
able with GCOL.

All will be explained fully in the in\
next Micro User article.

0 REM WALVINS MAN
5 FOR II:224 TO 240
8 VDU2302020;00;

10 VDU23,11:READ AS
15 FOR JI=1 TO 15 STEP 2
20 YOU EVAL11s+MIDSCAS,JI,211
25 NEXT,
30 DIM li1131
35 MODE4
40 V0U23.,8202;000;
45 8SS=CHRSI0+CHRS8sCHRS8
50 8SIS.ESP-CHRS8
55 MS111=CHRS32+CHR$224sCHRS324SIS

fCHR$32+CHRS225+CHR52264SIS+CHRS32..CH
R$2274.CHRS228

60 M$I21.-CHR1229+CHRS23048S1/CHP$23
IfCHR5232+8SS+CHR5233+CHRS234

65 M$01=CHR$235+CHR$236+8SS+CHRS23
7+C14RS238+DSP-CHRS239+CHRS240

70 la.10
75 a=0:Y7..10
80 REPEAT
85 I1:1:PROCput
90 X7;41+1:17...2:PR0Cput
95 II.3:PROCout

100 UNTIL IVz37
105 END
110 DEFPROCput
115 PRINT TAB(X%0AlMSlIZI
120 PROCwait(ial
125 ENDPROC
130 DEFPROCwait(TZ)
135 noioTIME
140 REPEAT UNTIL TIME-now)T%

145 ENDPROC
250 0ATA00183C3C3C18387C
260 DATA7C7C7E7F3D3C3C3C
270 DATA0000000080800000
280 0A1A3E36373333313139
290 041A0000000080808000
300 0A1A000307070703070F
310 DATA0000808080000080
320 DATAIF3F3F1F0F0F0FOF
330 DATA8OCOCOE060809888
340 DATAODOD1D3971E16121
350 DATA80808080808080C0
360 DATA0000010101000107
370 DATA0000E0E0E000COE0
380 DAT4OF1F1818191801303
390 DATAFOF8CCC6C3C1COCO
400 DATA010001030F000000
410 DATAEOE0E000COCOCOE0

Program

10 #FX20,1
20 FOR II=128 TO 180
30 V01123111:READ AS
40 FOR JX.1 TO 15 STEP 2
50 VDU EVAL11•4MIDS(AS,J211
60 NEXT,
70 DIM M$19/
80 MODE4
90 VDU23;8202;000;

100 BSSCHRSI0+CHRS84CHRS8
110 13SWCHRSI0+CHRS8fCHRSIOCHRS8
115 REM Walk lef to  right
120 MSIll:CHRS32+CHR080+CHRS3248SIS

fCHRS32+CHRS&91+CHRS1(8241SIOCHRS32+CH
RS483+CHR$1184

130M$(2)=CHRS1(854CHRS1486+BSPCHRSIg87
fCliRSt8848SS+CHRS1(89+CHRS8A

140M$131:CHRS&13134CHRSUC.0BSS+CHR48D
fCHRS1(8E+DSS+CHRSti8F+CHRS&90

145REM Walk right to le f t
150MS(4)=CHR$32+CHRSIg91+CHR$32411SIP

CHR092tCHRS&93+CHRS32+85IS+CHRW4+CH
RA95+CHRS32

160M5(5)=CRRA9KHRS1197+13SOCHRS&98
4-CHRS;9903SOCHRSt9OCHRS1498

170MS(6)=CHRWC+CHRSI9D.O5S+DIRSPE
+CHRSI9F4139+CHRS16104CHRSI/A1

175 REM Wave arms
180M5(7)=CHRS&A2+CHRS&A3fCHR$324SIS

+CHRS&A4+CHRSIA5+CHR$32+BSIOCHRSIA6‹
HRSIIA71.CHRS32

Program I I I

190M$1814NRSIIA8+CHRS&A9ICHRS32461$
4.C1414140-CNRS&AB4CHRS32+11SIOCHRSII4C+C
HRS&AD+CHR$32

200MS(91.7CHRS&AE4CHRS&AFfCHR$321SIS
fCHRUBO+CHRS&BKHRS132441SIPCHRS&B3f
CHRS1414+CHR$32

480 DATA00183C3C3C18387C
490 DATA7C7C7E7F303C3C3C
500 DATA0000000080800000
510 DA1A3E36373333313139
520 DATA00000000808080C0
530 DATA000307070703070F
540 DATA0000808080000080
550 DATAIF3F3F1F0F0F0F0F
560 DATA8OCOCOE0601109888
570 DATAODOD1D3971E16121
580 DATA80808080808080C0
590 DATA0000010101000107
600 DATA0000E0E0E000COE0
610 D4TAOFIF1818191801303
620 DATAF0F8CCC6C3C1COCO
630 DATA010001030FOCOCOO
640 DATAEOE0E000COCOCOE0
645 REM Wilk right to le f t
650 DAT400183C3C3C181C3E
660 D4TA0000000000010000
670 DATA3E3E3E7EFC8C1C3C
680 DATA0000000001010103
690 DATA7C6CECCCCC8C8C9C
700 DATA0000010101000001

710 DATA0000E0E0E0C0E0F0
720 DATA010303070601911
730 DATAF8FCFCF8F0F0F0F0
740 DATA0101010101010103
750 DATAB080889C8E878684
760 DATA00030707070.30307
770 DATA00008080800080E0
790 0ATA0F1F3363C3830303
790 DATAF0F8D8D898D80000
800 DATA0707070303030307
810 DATA800080C0F0303000
815 REM Wave arils
820 DATA00000000000OFF7F
830 DATA0060F0F0F060FCFE
840 DATA0301010100010101
850 DATAFFFBFBF8F3F1IFBFA
860 DATA0101010101010103
870 DA1A989898989898989C
880 DATA0000000000000307
690 DATA0060F0F0F060FCFE
900 DATAOFODODODOCODODOD
910 DATAFFFEIFBF8F3F8FFIFB
920 DATA0501010101010103
930 041A9A9898989898989C
140 DATA000000000000070F
950 DATA0060F0F0F060FEFF
960 DATAI83161C180010101
970 DATAFDF8F8F8F0F8F8F8
980 041A8000603010000000
990 DATA0101010101010103

1000 D41A989898989898989C
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From Page 19

Ascii code M e m o r y  used

&20 to &3F OSHWM +  &300 to OSHWM +  &3FF
8440 to &5F OSHWM +  &400 to OSH WM +  8c4FF
&60 to &71; OSHWM +  &500 to OSHWM +  &5FF
&80 to &9F &COO to &CFF
&AO to &BF OSHWM to OSHWM +  &FE
&CO to &DE OSHWM +  &100 to OSHWM +  M E T
&EC/ to &FT OSHWM +  &200 to OSHWM +  &2FF

X%

4
5
6

2
3

Table I

5 FOR IZT224 TO 227
10 VDU23,1t:READAS
15 FORR:1 TO 15 STEP 2
20 YOU EVA1tile+NIDCA1,JX,2)1
25 NEXT,
30 MODE4
35 V0U230202000;
40 EtS$=CMR$104.CHR$841.CHR$84.CHR$8
45 AS.STRIN6$(3,CHR$32)4BSWNRS324.

CHR$2244CHR$22545$4001$324CNR$2264.CHR
$227

50 1%=00%:001Z=10
55 REPEAT

60 PRINT TAB1X1,n1A$
65 XVX7.4.1:1107.+1
70 PROCwait0A1
75 UNTIL Y7=30
80 END
85 DEFPROCmait(TX1
90 Ntr-TIME
95 REPEAT UNTIL TIME-N)T%

100 ENOPROC
105 OATA0003180520180708
110 DATAE0D09C4CFC7666FF
115 0AT40106240524130900
120 OATAEEFEFC44FCF0E000

Program I V

20 MICRO USER August  1983

Useful tips
•  I t  should be remembered that
different modes use pixels o f
different sizes. The height to width
ratio is 1:1 in Mode I  and Mode 4,
1:2 in Mode 2 and Mode 5 and 2:1
in Mode O. This can give odd effects
when using characters i n  modes
other than the one they were desig-
ned for. I t  can, however, also be
used to good effect
•  When using a large number of
redefined characters as in program
11 or its extension, it can be useful to
form the character set once and then
save it on to tape or disc using:

*SAVE filet COO CFF
*SAVE file2 1900 19FF

This example would save the two
character sets used in the full walk-
ing main program onto disc or tape.
They could be reloaded into any
program that requires them using:

*LOAD file COO
*LOAD file2 1900

Electronequip
(Authorised BBC Dealer, and service centre)

NEW PRODUCTS
Utility Disc for BBC
Contains VER FORM35, FORM40
and FORMS°. C o s t  0 , 9 5
BBC Sperkjet Printer
New quiet printer for BBC Friction
and tractor feed 80cps. C o s t  E379.50

Torch Z80 Disc Peck
BOOK dual disc drive plus ZEIO
processor with CMP compatible operating
system. C o s t  EBB 7.00

TORCH Computer
BOOK to 21.4M disc drives. High res.
colour monitor. Plus autodial modem.

From E2.795•00 -I- VAT

NEW Epson FXBO
FX80 160cps printer in stock- Friction
and tractor feed •  proportional spacing.

Cost £458.85

Large stocks of software for BBC and Atom,
Business, Games end Educational. Send for
comprehensive hst

Large stocks. Prices inclusive of VAT. All prices
inclusive of postage except micros 3.00.

BBC 2  BBC Model 8 Micro Computer   3 9 9 . 0 0
BBC 3  BBC Model A Micro with 32K   3 3 3 . 5 0
BBC 4  BBC Model A Micro with 32K and VIA   3 3 9 . 5 0
BBC 5  BBC Model B with Disc Interface „... ........... 4 6 9 . 0 0

BBC 6  BBC Model A with Econet Interface BBC 7 BBC Model B with Econet Interlace    435566..0000
BBC B  BBC Model B with Disc Econot Interlace . •    5 2 6 . 0 0
BBC 21 BBC Model A to B Upgrade . . . . . . . . . . . . . . .  . . . . . . . . . .  99 82
BBC 28 Econet Upgrade for BBC ...................................  9 2 . 0 0
BBC 23 BBC Acorn Memory upgrade for Model A   3 4 . 5 0
BBC 27 Disc Upgrade for BBC 8 (inc. fitting)   9 2 . 0 0
BBC 30 BBC 14" Colour Monitor   2 8 7 . 5 0
BBC 33 Sanyo SM1 2N Green Monitor 15MHz  9 0 . 8 5
BBC 34 W C  12E Green Moortor 18MHz     1 1 3 . 8 5
BBC 35 K a r p  K 1 2A 12" Orange Monitor   1 2 9 . 9 5
BBC 41 BBC Single 100K 5.25* Disc Drive (ANDO' I   2 6 5 0 0
BBC 43 BBC Dual BOOKS 25" Disc Drive IAND02)   0 0 3 . 8 5
BBC 44 Single Disc Drive (1001() for BBC (Teed' •   2 0 5 . 8 5
BBC 45 Single Disc Drive 12001( I for BBC Cresol   2 6 3 . 3 5
BBC 46 Single Disc Drive 14001(1 for BBC ITeac)   3 4 3 . 8 5
ABC 47 Dual Disc Drive (2001(1 for BBC (Teed     4 1 1 . 7 0
ABC 48 Dual Disc Drive 14001(I for BBC (Teed )   5 2 6 . 7 0
BBC 49 Dual Disc Driye 1130010 for BBC ITeecl   6 8 7 . 7 0
BBC 50 Epson FXBOT 1 60cps Printer   4 5 8 , 8 5
ATM 2  Acorn Atom assembled 12K ram   1 8 4 . 0 0
ATM 26 Atom New Power Supply 1.8A     3 . 6 6
ATM 21 Floating Point ROM for Atom   2 1 . 6 5

All Upgrades etc. are fitted free of charge and the computer
fully re-tested. Access and Barclaycard Welcome.

14" Colour Portable Monitor/TV
This Monitor/TV is not a modified
television as many TV.,Mortitors are
but a 14"  MonitorlIV which has
been designed to perform both
functions- I t  ha5 ROB and
Composite video and sound, An
ROB cable for a BBC is supplied as
standard.
Cost E259.90

Trade enquiries we lcome

Electronequip
3648 West Street, Fareham, Hants ( 0 3 2 9 )  230670
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BBC Model B - Disc/ I t  _  E499.00
BBC Disc Interface  £ 1 0 9 . 0 0
BBC A/B Full Upgrade  P  0  A
BBC Teletext Receiver _  E225.00
BBC 6502 2nd Processor E 2 9 9 , 0 0
BBC Z80 2nd Processor _  E289.00
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BBC DISC DRIVES., VAT
Acorn/LVL single 100K drive
(expands to Double) E 2 6 5 . 0 0
Acorn/LVL dual 100K
drive  E 3 8 9 . 0 0
Pace single 100K drive _  E212.75
Pace dual 100K drive  E 3 8 8 . 0 0
Pace dual 40/80 track switchable
double sided drive 800K _  E899.00
Pace single version of
above  E 3 6 8 . 0 0
Torch dual 400k Z80 ,,- 64K disc
pack  E 8 9 5 . 0 0

M O N I T O R S  I n c .  VAT
Microvitec 14" c o l o u r _  E287.00
Sanyo 14" colour E 2 2 9 . 0 0
Sanyo 12" green monitor _  E89.00

ACCESSORIES Inc. VAT
Cassette Deck BBC
compatible  E 2 7  95
Cassette Leads - all types _  E2 80
B8C Joysticks   E 1 3 . 0 0
Printer Cable (Parallel) _  E10.00
BBC Dust Cover  E 5  95
Light Pen  E 2 8 . 7 5
Data Cassettes C151C20_ 50p/65p

P R I N T E R S  I n c ,  VAT
Shinwa CP80  E 3 2 9  00
Star DP510 E 3 2 9  00
Selkosha GP100A £ 2 1 9 . 0 0
Epson RX80  E 3 4 9 . 0 0
Epson FX80  E 4 5 9 . 0 0
NEC PC8023 E 3 6 8 , 0 0
Smiths Corona T P U E _  E439.00
Juki 6100 Daisywheel _  E459.00

B O O K S  I n c .  VAT
30 Hour Basic  E 5  95
A.L.P. for BBC Micro  E l l  95
BBC Revealed  E 7  95
Let your BBC Micro teach you to
program  £ 6  95
Basic Programming on the BBC
Micro  E S  95
Creative Graphics  E 7  50
Graphs & Charts  E 7  50
Lisp Manual  E 7  50
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FOUR COLOUR
PRINTER/PLOTTER

•  High resolution graphics.
•  Alpha numeric printing
•  40 and 80 column
•  12 CPS
•  Black, blue, green and red colour

pens
•  Complete with eight pens + paper

roll

ONLY
E169.00

U.K. SOFTWARE
Atlantis
Leapfrog
Hyperdrive
Invaders sla'
Mutant/Breakout
Strato Bomber
30 Maze '13'

Inc. VAT
E7 50
£7 50
£6 50
E7 50
E6 50
E7 50
E4 50

PROGRAM POWERnc. VAT
Moonraider  E 7  99
Cat & Mouse  E 5  70

BUG BYTE

Dragon Quest
Golf
Polaris
Space Warp
Music Synth
Galaxy Wars
Sea Lord
City Defence

Inc. VAT
Ell ,50
C5 50
E5 50
C9 00
£9 50
C7 50

PO A
E7 50

Philosophers Quest
Planetoid
Rocket Raid
Sliding Block Puzzles
Snooker
Sphinx Adventure
Starship Command
Super Invaders
Tree of Knowledge
Snooker
View

CARRIAGE COSTS
Micro s. Monitors, Disc Drives,
Printers E8 00. Books El each.
Cassette Decks E2.00. Leads and
software 5Optitem.

E9 95
E9 95
E9 95

E 9 9 5
E9 95
E9 95
E9 95
E9 95
E9 95
E9.95

E59,00
MAIL ORDER
Post your order today to
Computernma, 1 Sash Street.
Stafford ST16 2PS.
Or telephone your Access or
Barclaycard number, we will
despatch immediately (0785) 41899.
Call in today. See the Midlands
Home Computer Centre for the BBC
enthusiast.
Send large S.A.E. for further details
of any product.

Forth Manual  E 7  50
35 Educational Programs for the
BBC E S  95
30 Progs BBC E 4  95
Further Programming for the BBC
Micro  E 5  95
Programming the BBC E 6  95
Using Floppy Discs with the
BBC  E 1 0 . 0 0
6502 M/C for B e g i n n e r s _  E5 95
Programming 6502 (Sybex) E 1 0 • 7 5

AlIF SOFTWARE Inc. VAT
Painter  E a  00
Planes  E 8  00
Frogger  E 8  00
Lunar Lander  E S  95
Pharoahs Tomb  E 8  00
Tower of Abs  E S  95

Chess Model B
Cowboy Shoot Out
Croaker
Eldorado Gold
Galactic Commander
Junior Maths
Laser Command
Martians
Maze Invaders
Munching Man
Seek
Swoop
Time Trek
World Geography
Where
Micro Budget

E7 99
E6 85
E7 99
ES 85
E7 99
ES 85
E7 99
ES 85
E5 70
ES 85
ES 85
E7_99
E7 99
CS 85
ES 85
E7 99

APPLICATIONS
wordwise ROM
Beebcalc ROM
Disc Doctor ROM
Printer Tool Kit ROM
Debugging Program ROM
Pace DFS

Inc VAT
E44.85
E39.00
E21.85
E21.85
E21.85
E34.45

PROGRAM OF THE MONTH
747 Flight Simulator

£6.95
Each month we recommend a

superb new game
CLARES
Graphkey
Replica (disc only)
Graph Disc
Beebsynth
The Key (disc Only)

Inc. VAT
E7 95
E9 95

£12.95
E7 95

£12.95

BBC/ACORNSOFT
Inc. VAT

Castle of Riddles  E 9  95
Algebraic Manipulation  E 9  95
Arcade Action  E 1 1 . 9 0
Arcadians  E 9  95
Business Games E 9  95
Chess E 9  95
Creative Graphics  E 9  95
Countdown to Doom E 9  95
Cube Master E 9  95
Desk Diary  E 9  95
Forth   E 1 6 . 8 5
Graphs & Charts  E 9  95
Lisp  E 1 6 . 8 5
Missile Base  E 9  95
Meteors  E 9  95
Monsters  E 9  95
Peeko Computer E 9  95

comp uterama
The Midland's Home Computer Specialists.

STAFFORD
59 Foregate Street. Stafford,
5T16 2PR. Tel: (0785) 41899
STOKE-ON-TRENT
11 Market Square Arcade.
Hanley, Stoke-on-Trent,
ST1 1PD,
Tel: (0782) 268620

BBC
SERVICE

INFORMATION
CENTRE

SHREWSBURY
13 Castle Gates, Shrewsbury
SY1 2AB. Tel: (0743) 60528

111111CL MIND
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Where infants
pick up a
micro instead
of a crayon

THE BBC Micro has at last reached
the infants' classroom. A t  Ho l ing-
wood Lane First School, Bradford, i t
has become an integral part o f  daily
life, with children from the youngest
child upwards using the  micro  a s
naturally a s  they would a  book o r
crayons.

Headmistress W y n  M o o r e ,  t h e
authoress of a highly respected series of
mathematics textbooks for infants and
juniors, w a s  q u i c k  t o  see  t h e
educational potential o f  the  B B C
Micro.

When she heard tha t  h e r  local
education authority was giving courses
on the use o f  the micro -  mainly for
teachers o f  older age groups -  she
joined one, and then persuaded the
authority to lend her a machine.

"Two workmen came in and just left

it. Thafs when the anguish started."
Unfortunately they delivered a machine
with a  d i s c  i n te r f ace ,  b u t  n o
accompanying drive. This, o f  course,
required * TA P E  entered before i t
would work  o n  a  cassette system.

However, i f  you don't know what a
DFS is. and have just started Basic.
you wouldn't know that, would you?

Fortunately Wyn has two computer-
literate sons who helped her over the
initial hurdles, though they could not
spare her the frustration o f  trying to
find a  compatible cassette recorder.

Once she had sorted that out all she
had to do was run the software. -But,
save f o r  t he  Welcome tape, there
wasn't any," she said.

Bradford L E A ,  however,  h a d
seconded Paul King, an  experienced
middle school teacher, specifically for

the purpose o f  compiling a  biblio-
graphy o f  educational software. H e
came to her aid with a version of Logo.

Wyn quickly saw the potential: "But
it needed putting into an educational
context. Children need to learn, for in-
stance, that left and right are relative
terms.

"When someone is coming towards
you, and you ask them to turn left, they
will go to your right. Children need to
appreciate th i s  t o  b e  able t o  use
LOGO's turtle effectively".

She and her enthusiastic staff set to
work to  prepare a series o f  activities
geared to teaching children the use of
language describing spatial move-
ments. The BBC Micro was just one
part in this.

Eventually t h e y  developed more
than 3 0  such activities, involving
almost every spatial skill imaginable,
from simply telling your left hand from
your right, to attempting to give your
partner verbal instructions on how to
cut out a  complex shape from graph
paper.

There were mazes, closed and open,
a lovely animated "snail's journey",
left-right patience, homes for Mr  Men
and lots o f  others that the children
obviously enjoyed.

Much o f  t h e  equ ipment  w a s
homemade, some games involving
ingenious uses o f  standard school
equipment such as attribute blocks.

Wyn and her helpers also devised
three or four programs to help with the
process. "They're primitive, but we're
learning," she said.

The programming techniques might
not be the most sophisticated. but their
educational validity, unlike so much of
educational software, is impeccable.

High point o f  my day was seeing
five-year-old Andrew typing i n  h i s
answers to the computer, and editing
them with the ease o f  a veteran. He
was "hiding" in a house, and the BBC
Micro was interrogating him to find out
where.

It wasn't having too much success.
but just to be on the safe side, Andrew
kept the card with the answer on well
hidden!

"The trouble is.- said Wyn as I left,
"there just isn't enough software. One
of our colleagues went to  an educa-
tional exhibition specifically t o  buy
software, and couldn't f ind a  single

I know what she means. But with a
school l i k e  hers  work ing  o n  t h e
problem things are already beginning
to look up. C l i v e  Kelly



A suite of disc utility programs:

1. FORM 4 0  — Format 40 track discs.

2. FORM 8 0  — Format 80 track discs.

3. BACKUP — Allows your valuable discs
to be backed-up, including most
pro tec ted d i scs .

4. EDITOR — Allows the user to alter and
customise programs, even those which
are not listable.

5. RETRIEVE — Enables the user to recover
data or programs that have been
accidentally erased.

C.A.D. SOFTWARE
Ideal f o r  teachers, designers, artists, technical drawing and
numerous other applications including your  own  fo rm and
stationery design etc.
This program m u s t  be seen t o  be appreciated -  your
imagination is  the on ly  factor to  l imi t  i ts  individual
applications.
•  M o d e s  0,1,2,4,5 (can be changed when program is
running).
•  Mu l t i p le  display o f  arrays enables infinite complexity.
•  F U N C T I O N S :  Line. rectangle, tr iangle, circle, tex t  (upper
and lower  case) and co lour  pallet (8  colours and flashing).
•  D R A W I N G  A I D S :  Al ignment  grid, circle copy, delete.
free memory,  purge memory,  variable cursor speed, clear
screen and redraw.
•  Shapes can be fi l led o r  outlined (no need for  Fill Routines).
•  Save  and load to  tape in about 2 0  seconds, or  to  disc in 2
seconds.
•  SPECIAL FACILITY -  Rubber band mode -  A  very flexible
and variable l ine drawing faci l i ty -  must  be seen.
•  Free " redraw"  rout ine to  enable the pictures created to  be
displayed in  your  own  programs.
•  The  disc version al lows screen saves, which take approx. 3
seconds.
•  Recommended by BBC Micro User.
•  GRAFKEY (keyboard and joyst ick cassette version) £ 7 . 9 5
•  GRAFDISC (disc version) E 1 2 . 9 5

SYNTHESISER (requires
P A C K A G E  1 . 2  O S )
PART 1 :
Allows up to  1 6  envelopes to  be
defined and  saved using a  very
sophisticated, ye t  easy to  use
defining program. A l te r  the values
and hear  the effect instantly. Then
use the  envelopes in  Part  2 .
PART 2 : -
Turns your keyboard in to  a musical
instrument. Lets you play 3-note
chords (not jus t  single notes). Use
cursor keys tog change octaves etc.
etc.

Become the Rick Wakeman o f  the
Computer Age.

THIS SUPER PACKAGE COSTS
JUST0  C a s s e t t e  E7.95

j - J , 7 - •  D i s c  E10 .95

PROGRAMMERS

DISC USERS
-  IF YOU USE DISCS YOU N E E D  "THE KEY"

The real workhorse of  the package is EDITOR which allows the user to
see a sector in HEX and ASCII. and to then alter that sector and write it
back to disc. There is provision for automatic and manual searches of
the sector and the instructions contain useful tips on what to look for,
and where to look for it. The sector can also be dumped to printer for
in-depth analysis.
The program is very easy to use and control is mainly through the
function and cursor keys, whilst on-screen prompting provides all the
necessary information. One recovered program or a back-up copy that is
actually needed will pay for this package, and will continue to show its
worth time and time again.
This is the sort of  utility that should be provided with every disc drive
sold as i t  becomes indispensible once used. A t  a price of  E12.95 —THE
KEY- represents very good value when compared with the many
formatting programs being sold for around £10.00
THE KEY — E12.95 (state 40  or 80  track discs)
It is a  condi t ion o f  sale tha t  this program w i l l  not  be used illegally.

We are constantly seeking new and interesting programs. Why not send
yours for appraisal? Do not worry i f  the presentation is not to professional
standards -  we are looking for new ideas and we will advise and assist in
bringing your program to the required standard. You have got nothing to
lose but much to gain -  So why not send your program today? 40 Track
disc i f  possible or two copies on cassette, In some cases we will even

.provide disc drives against future royalties.

JOYSTICKS
Pair o f  fu l ly
pr000r t iona l
joysticks
of compact and
handy size

‘ / 0  E 1 7 . 9 5

JOYSTICK UTILITY
Converts non-joystick programs to work with

joysticks. Works with any program using INKEY(-),
which applies to most programs. Easy to use, just
press the keys you want to transfer. Supplied on

cassette but can be transferred to disc.
CASSETTE E5.00

REPLICA
(Another disc utility program to make

your life easier)
This program allows most of the popular machine-code and
Basic programs on cassette t o  be uploaded onto  disc and

run. The program is  very user friendly and almost does away
with the need for  human intervention, I t  is presented in  such
a way that  the user does not  need to know what  is going on,

he s imply inserts the tape t o  be saved and presses a f e w
buttons when prompted. The programs are presented in  a

menu, wh ich  is  created by  Replica, just  leaving the  user t o
select the required program. Many  types o f  program can be

handled w i t h  this ut i l i ty  and i t  is  particularly suited to
programs that load in  several stages or sections. The disc wi l l
allow approximately 8 - 1 0  programs o f  s imi lar length t o  the
Acornsoft arcade game t o  be stored. I f  additional program

space is required, a  further disc must  be purchased.

REPLICA E9.95
(state 40 or 80 track)

EDUCATIONAL
CORNER

(for the 5-11 age group)

THE G A R D E N - 3  programs with
superb graphics. Covers: colours,

spelling and understanding. Cassette
0195

COUNTING -  robots, rockets,
flowers. etc_ Excellent graphics, good

range. Cassette E4.95
MATCHING -  4 programs covering
numbers, words, shapes and patterns.

Cassette 15.95
COLOUR MATCHING — A superb

teaching-aid, using animation
techniques in Mode 7_ A hit with
adults and children alike. Cassette

E4.95
INTRO - A  simple programming

language which uses the immediate
visual response of -Turtle- graphics to
introduce a number of programming
concepts and techniques. Cassette

land 9 page manual) £7.95

CLARES MICRO SUPPLIES
Dept. B M U S ,  Providence House,
222 To w n t i e Id Road,  Winsford ,
Cheshire C W 7  4 A X .
Tel: 0 6 0 6 5  5 1 3 7 4
All prices inclusive of
VAT + Carriage-No Extras
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CUMANA
the 51/C Disk Drive Company

Visit us on
STAND 38

at the
ACORN USERS SHOW

and take away a bargain
Read the next issue of
this magazine for the

NEW PRODUCT DETAILS

CUMANA LTD
T F o r  further details complete & return this coupon.

I N a m e

I AddressI -
L T e l _ N o

24 MICRO USER August 1983

Please complete and
return the reply

coupon for advance
information on our

NEW PRODUCT RANGE
The Pines Trading Estate,
Broad Street. GUILDFORD, Surrey. GU3 3BH.
Tel. (0483) 503121 Te l e x :  859380

Interests:
Dealer 0

Education

Business•O

Home Use E

Please send:
Brochure 0 I

Data Sheets 0 :

Dealer Address List 0  1
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BATTLE of
THE two buggies in the ring are. in the
red c o r n e r ,  f r o m  Economat ics ,
weighing in at M O .  the BBC Buggy.
And in the blue corner, from Jessop
Microelectronics, weighing in at £350,
the Edinburgh Turtle.

A buggy is a small, wheeled creature
that can be controlled by your micro,
Its main function in life seems to be
driving your dog to distraction.

That aside they can be great fun, and
there is educational value in them as
well.

The Edinburgh Turtle is constructed
inside a hemispherical dome of Perspex
and consists o f  t w o  ironless- rotor
motors with optical pulse feedback, a
pen lowering mechanism and loud-
speaker.

When i t  is powered up i t  gives a

The referee is
MIKE COOK

rendering o f  Scotland the Brave.
The umbilical is a round section mul-

ticore cable which fits into a 15 way D
type socket on top of  the dome. This
plugs into a  control box which con-
tains its own power supply along with a
controlling microprocessor. The con-
trol box then plugs into the RS432
socket in the BBC Micro.

A glance wil l  tell you that i t  is a
precis3on engineering product and, as it
has its own microprocessor, i t  is not
restricted to  being used on any one
computer. I t  comes with O K  Logo

software, a Logo-like language written
in Basic.

This allows the Turtle to be used to
draw shapes with a  pen as i t  moves
around the floor.

Logo is a language that has taken off
in schools, especially primary schools.
where it is used to teach children about
geometry and  problem-solving i n  a
stimulating and exciting way.

It basically consists of commands to
move the Turtle forward or backward a
certain amount or to turn it through a
number o f  degrees.

Using this. the children bui ld u p
procedures which make the  Tur t le
move and draw what they want. For
example. they can be given problems to
work ou t  such as trying to  get the
Turtle to produce a hexagon.

Here accuracy i s  important. a s
younger children are not  will ing t o
accept a line that does not quite join
up.

The rival Buggy has two stepping
motors, several sensors and a  pen
holder attached to a relay. Its umbilical
wire is 20 way ribbon cable leading to a
small circuit board. This contains a 10
LED bar display and leads going to the
user port. the analogue port and the
power supply.

In contrast t o  the precision engi-
neered Turtle, the Buggy gives the
impression o f  being made f rom a
child's construction set — which it was!

The Buggy i s  controlled directly
from the BBC Micro and comes with
13 programs. They are written in Basic
and are listable. However, there is not a
great deal o f  difference between one
program and the next. although I think
they are designed to show an increasing
level o f  sophistication.

One allows Logo-like commands to
be used and. in addition, the Buggy's
position is shown graphically on the
screen.

Where the Buggy really scores over
the Turtle is in its sensors. There is an
adjustable probe o n  t he  f ron t  f o r
placing an infra-red bar code reader
and light dependent resistor. In  addi-
tion, there are two micro switches con-
nected to bumpers on the front.

Using these. the Buggy can sense



the BUGG
something about its surroundings.

However, in practice I found the bar
code reader diff icult t o  adjust f o r
proper operation and it kept getting in
the way of the bumpers doing their job.

The stepping motors on the Buggy
get very hot after a few hours opera-
tion and you cannot bear to leave your
fingers o n  them. Stepping motors
actually get hotter when they are stand-
ing still than when they are moving.

I was pleased to  see the Turtle is
totally enclosed and uses a  type o f
motor which does not get as hot, so the
problem will never arise.

The dome of the Turtle allows it to
shed its cable easily and prevents i t
from becoming entangled, whereas the
Buggy has a habit of getting tangled up
unless you hold the cable clear.

The Buggy's actions are jerky, and
backlash in the plastic chain arrange-
ment tends to reduce its accuracy.

By contrast  t h e  Tu r t l e  moves
smoothly, slowing down just before it
stops. Both need a fairly smooth sur-
face to trundle over, but the Buggy can

cope with slightly rougher terrain than
the Turtle.

The Turtle's pen in particular does
not like going over overlaps in paper.
and so all drawing has to be done on
one large sheet. I n  the Buggy's test
program the 360 degree turn is about
15 degrees under, but I suspect this is a
software fault.

Both can be used in your own pro-
grams, but the Buggy is a little more
complicated t o  drive, because i t  re-
quires a program which constantly out-
puts pulses t o  make i t  move. This

THE manufacturers of  the Edinburgh
Turtle, Jessop Microelectronics, have
announced a new, low cost version. I  he
price during a  special summer pro-
motion is 1 4 5  — less than half the pre-
vious price of D M

The reduction has been made pos-
sible by running the turtle from software
in the BBC Micro itself via the user
port, which obviates the need for a
microprocessor inside the Turtle. The
new Turtle also gets its power direct
from the BBC Micro.

1
Fact to face:
On the left,
the Edinburgh
Turtle.
On the right,
the BBC
Buggy

ES
means you have to keep stopping the
Buggy so that the program can look at
the sensors, o r  incorporate a  sensor
scan in the loop outputting the pulses.

The Turtle. instead, is sent a  com-
mand and the computer is then free to
sort Out the next one, o r  whatever,
while the controlling microprocessor
looks after the movement.

In conclusion, I  think the accuracy
of the Turtle. along with i ts  tangle
resistant shape, will make it more suit-
able than the Buggy for young children.

On the other hand, the sensors on
the Buggy make it suitable for a larger
var ie ty  o f  a p p l i c a t i o n s  m o r e
appreciated by older children. Also, the
older children wi l l  perhaps be more
tolerant o f  the small inaccuracies o f
movement and more careful to  avoid
being burnt on the stepping motors.

Both machines show how difficult it
is to get a device to move in exactly the
way you want and in so doing enhance
your sense o f  spatial geometry and
develop problem solving skills.

They are also a lot o f  fun!

August 1963 MICRO USER 2 7



BBC MICRO OWNERS LOOK
AT LAST T H E  REAL ALTERNATIVE D.F.S.

Available NOW!!! from

PACE
THE NEW AMCOM DISC FILING SYSTEM

As successfully launched at the BBC Micro Owners Exhibition
file names. In  bo th  modes p a g e  i s  s e t  a t  $ 1 5 0 0 .
This gives 10% more usable memory than
A c o r n ' s  D F S ,  in  modes 0 ,  1 a n d  2 .
If you already have a  D isc  Interface f i t ted, i t  is  very
easy to  upgrade, you s imply remove the DFS Eprom
and replace i t  w i th  the  A m c o m  DES Eprom, i f  no t
then i t  i s  possible t o  purchase an ent ire Disc
Interface k i t  (consists o f  11 W i t h  th is DFS no
track cutt ing is  required, and soldering is
unnecessary.

This amazing new  disc f i l ing system adds greater
flexibility t o  your BBC Computer. I t  has t w o  dist inct
modes which auto  select on  boot ing the  system.
Mode zero is  the standard mode which  retains
compatibil ity w i th  presently available software.
Mode one, t he  extended mode,  al lows for
sixty-three file names per disc, over 100%
increase on the  existing I N S ,  and also permits the
file names t o  be up  t o  f i f t e e n  c h a r a c t e r s  i n
length ,  providing much greater scope for meaningful

NINE N E W  C O M M A N D S  ARE N O W  AVAILABLE

*Clear
*Format
•OPT2,n
*0 PT3,n
*OPT5,n
•0  PT6,n

•OPT7,n
*0  PT8,n
*SYS

There is a built-in formatter which wil l format in either
forty or eighty tracks in both modes of operation. This
formatter also allows for user definable parameters to be
included for the development of  software protection.
With this disc filing system a user definable buffer can be
used while compacting the disc. This will enable disc
compacting to be carried out without overwriting any
program in memory. Alternatively a new disc may be
formatted without any resident program being overwritten.
This DFS allows for the use of wildcard characters, using
either the *  symbol for a single wildcard and the
character for multiple wild characters. leg .  CHAIN P*
could be used to chain a program called PRINTER as long
as there are no other files whose names begin with P)-
Has many friendly features such as assisting in transfer of
cassette files to disc. This DES is totally compatible with

Quickly and easily erases an entire disc
Formats drive 0  to i n  either 40  or 80  tracks
Alters the number of  sectors per track to n
Alters the number of tracks per disc to n
Sets the start address of  the DFS buffer (see OPT7)
Provides control over which part of the file spec. will
be displayed ie. only display directory and program
length, or  just display drive and load address etc
Sets the length of  the DFS buffer
allows 80 track drives to read 40  track diskettes
Selects either Acorn mode or Extended mode

Econet etc., and is complete with a utilities disc and
comprehensive manual. The utilities disc contains many
useful programs including Machine Language, printer
screen dumps in all modes, including High Res. (Epson &
NEC 8023). I t  also has a nibble editor to scan discs, read
data, edit them, and then write back to the disc.
Also included is an eight way DIL switch which may be
used to select the start up options, these are:

Link 1, Determines i f  the system starts up in
40 or 80 tracks.
Link 2 &  3,  Selects type of drive le. Shugart. Canon etc.
Link 4, Selects Acorn or Extended mode at start up.
Link 5, Selects auto-boot or not. on "break-.
Link 6-8, Selects screen mode on start up, ie, mode
0 to 7 etc.

Available n o w  direct f rom = P A C E  or contact

Comes complete w i th  Disc, Manual ,  8  w a y  DIL swi tch and ful l  f i t t ing instructions,
DISC FILING SYSTEM E34 inc. VAT or as a

Complete Disc Interface Ki t  (inc. DFS) E95 inc. VAT

PACE SOFTWARE SUPPLIES,
92 NEW CROSS STREET, BRADFORD.

el% 0274 729306
SEE OUR ADVERT ON PAGE 44

FOR COMPLIMENTARY RANGE OF DISC DRIVES

your local dealer.

O h A i r l a r t  I  MCI:1 1 4 R 1



Technomatic Official BBC Dealer
01-452 1500 01-450 9764 01-450 6597 Telex: 922800

BBC
Model B E399 lo*'price tacludes VAT Carr extra fa l

Complete Upgrade Kit E50
Installation E 1 5
Individual Components and
Connectors available.
'VIEW' BBC Word
Processor ROM E52

Carr f 6  Single drive f8..' Dual drive. D i s c  C a b l e :  S i n g l e  E8 D u a l  E12
Disk operating manual Et formatting diskette 07.50
DISKETTES in packs of 10 IpitpE2,pwiti
Single Sided 40 tracks E15 Single Sided 80 tracks E24
Double Sided 80 tracks E32 p&p E2,' pack
Lockable Box 30/40 discs E21 60/70 discs E32
Library Case E2 Dr ive  Head Cleaning Kit: Safe Kit E30.00:
Floppiclene E19.50 + E2 care.

PRINTERS
NEC PC8023 BEC
• 80 Cols. 100 CPS • FErT Feed
E345 + E8 Carr.

, sN'
. . . . . .

EPSON RX80 F X 8 0
• RX80 100 CPS 80 Col_ Tractor Feed
• FX80 160 CPS 80 Col. E r  T Feed. Full specifications on request.
R X80 E298 FX80  E389 MX100 / T 3  E425 Carr. / Printer E8
S E I K O S H A  G P 1 0 0 A  E180 +  E8 Carr.

G P 2 5 0 A  E250 +  E8 Carr.
Parallel Printer Lead E13.50; Serial Printer Lead 03.50
2000 sheets 9 1/2" x 11" Fanfold Paper 03.50 + E3 pEtp
Epson/NEC Serial Interface EGO.
MONITORS
Microvitec 1431 14" RGB 1 2 "  Hi Res Green Monitor
E249 +  E8 Can'. E 9 9  + E8 Carr.
Microvitec 2031 20" RGB A l s o  available Sanyo Et
E319 + E10 Can-. K a g a  RGB Monitors

Wordwise ROM E34.50 Teletext Adaptor E196
Wide Range of Business, Education and Fun Software from
ACORNSOFT, PROGRAM POWER AND GEMINI in stock.
BBC COMPATIBLE 53/4" DISC DRIVES
These drives are supplied in BBC matching colour cases.
SINGLE DRIVES: 100K M O  200K E215* 400 K E265
SINGLE DRIVES: with PSU 100K E185 200K E260* 400K E330
DUAL DRIVES: with PSU 200K E355 400K E475* 800K E595
• These drives are provided with a switch between 40 and 80 tracks.

BBC SYSTEM
PACKAGE

BBC DISC SYSTEM
Disc Interface inc. 1.2 operating

System E95 Installation E20
BBC Single Drive (100K)

E230 +  E6 Carr
BBC Dual Drive (800K)

E699 +  E8 Carr.

B O O K S  (Ato VAT p & p !  Book,
Basic Programming on BBC E5.95
30 HR Basic (NEC) E5.95
Let your BBC teach you to Program E8.95
BBC Micro Revealed E7.95
Assy. Lang. Program on BBC E13.95
Program the 6502 00.75 6502 Games E10.75
6502 Software Design E10.50
BBC Micro An Expert Guide E6.95
Games BBC Computers Play E8.95
plus many more in stock,

spEctixt-offEct
This package comprises of a
BBC Model B computer fitted
with disc interface and W.P_ ROM
800K dual drive, NEC PC 8023 Printer and 12" Green
Screen Monitor. The system is supplied complete
with all manuals, connecting leads and software
for stock control, invoice and statements and
mailing lists.
Package Price E1,500 a saving of E139,

BBC Compatible Cassette Recorder
SANYO Data Recorder
DR 101 A superior quality data recorder with dedicated
computer output and monitoring facility on both
RECORD Et PLAY. E39.50 + E1.50 pEtp
SLIMLINE Cassette Recorder
complete with counter and remote
control E24.00 + E1.50 p&p
Cassette Lead E3.50
Computer Grade Cassettes 50p each or 10 for E4.50

Please send SAE for our detailed price list of electronic and computer components
We carry a wide range of connectors and assemblies, Microprocessors, RAMs, EPROMs, Crystals, etc_

Price Lists, Leaflets available on request. Large stocks enable same day despatch on most orders. Please check for delivery details_

TECHNOMATIC LTD
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NWIO IED

SHOPS AT: 17 BURNLEY ROAD, LONDON NWIO
(Tel: 01-452 1500, 01-00 6597. Telex: 922800)

305 EDG WARE ROAD, LONDON W2

The SMARTMOUTH -  a  speech synthesiser
ready to plug into the user-port, having an
unlimited vocabulary, yet simple to use. Very
economical in memory usage •— typical words
using 5-10 bytes. ( Has Aux. audio output
socket).
SMARTMOLITH is supplied complete with demo
and development programs on cassette, and full
software instructions. E37 + E2 pEtp.

PLEASE ADD 50p p&p & 153/4 VAT
I tAport: no VA p & p  al (osi)

Orders from Covertonent Depts. 6. Colleges etc. wek•onte
= C M

/SA D e l j d o j  P l i c c I  i t  14111.31(SeSi

SiOdk a r e  H ... many  p k I N I
LA
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TO
DOP
1311
DOBIS
DISC

If you have recently upgraded your
BBC Micro to use discs, you may have
found that your favourite programs will
not now run correctly.

Which may raise doubts in your
mind as to why you have paid a small
fortune for this new fangled gadget
when most programs will not work
with it!

Well fear not, because they will.
After getting your computer back

from the upgrade, and switching on,
then wondering about your  new
message "Acorn DES", all seems to be
normal.

But all is not. Your machine is now
switched into the Disc Filing System.
So when you try to load a program
from cassette you can't get the tape to
go around.

Typing*TAPE.  puts you back into
the tape system. This is not the only
change that has taken place. The disc
system grabs some of your precious
memory space — it has moved the start
of basic memory to 841900.

To get it back type PAGE=StE00.
You can now use your machine to load
and run cassette programs.

So to  run a  tape program after
switching on. or after pressing BREAK
you type:

*TAPE
PA6E4E00

Before we find how to run programs
from disc, you first must know how to
transfer programs from tape to disc
correctly.

lc

Painless
switch from
cassette to disc

30 MICRO USER August  1983

One command built into the BBC
Micro is invaluable for doing this -
*OPT1,1 This gives you vital informa-
tion about the program on tape or disc.

After *OPTI.2 has been set the com-
puter, once it lies loaded the program.
will display various numbers on the
screen, such as:

Program_name AA BIM CCCC DDDD
The letters mean:

AA =  Number of blocks on the tape.
BBBB -,- Length of the program.
CCCC =  Start address of the program.
DDDD = Execution address o f  the
program u s e d  f o r  * R U N  O R
CALL &DDDID.

To copy this program type:

*TAPE
*OPT1.2
*LOAD1Program_name11100
*DISC
*SAVPPRO6RAkkAMP11004113B8 DDDD

If the start address is above & 1100
the program should be loaded using:

*LOAPProgral_nameCCCC

and saved using:

*SAVE•Prograo_naseCCCC+BBBB DIVD

But if  this is a program which you
just use LOAD or CHAIN, then you
still must use the first method of copy-
ing it. not the second. I must add that it
is illegal t o  make a  copy o f  your

By PETER WALKER



program for any other person than
yourself, as this infringes the copyright
laws.

So now let's find out how to get your
programs to work off disc.

Firstly load it from tape and try to
run it. You may be lucky. I f  it does
work just type. *DISC or *D., to put
the machine back into disc system and
SAVE it as normal.

You should now be able to type
CHAIN"program_name" a n d  i t
should work.

If, when you loaded it from tape. it
did not work, there are a number of
things you must check before proceed-
ing further.
•  Are there any CALLS to machine

code?

Find out by listing the program if
you can, and searching through it. I f
there are any you must use the second
method to get it to work.
•  Is the program run by *RUN?

Again, this is easily found out. In
certain cases one program will load and
run another.

This will have CHAIN or CH. if it is
in Basic and *RUN i f  it is machine
code. I f  this is the case you must use
my second method to get it to work.

Programs which produce an error
message like "Bad Mode" o r  " N o
room", may be run by setting the page
lower in memory.

When in DFS you lose over 2k of
memory, but the disc does not use all of
it. For example if you do not use any
file handling commands such a s
OPENIN. BPUT.BGET etc, you can
move the Basic memory down t o
&1300.

But if you donit use the commands
*SPOOL o r  *EXEC,  this can b e
moved down to & I  100. so retrieving
2k of memory, leaving the DFS to use
3/4k for its work space.
METHOD I:  Move the page down to
&I 100 by typing PAGE=&1100 and
try to run it. ( I f  it still does not work
move onto Method II.)

I f  Method I  works you still have to
type i n  the page command, which
means t h a t  y o u  can' t  just  type

CHAIN"program_name", after you
switch on.

The easiest way of getting round this
is to type in a small program that sets
page for you and then loads in the
program:

10 PASE41100
20 COAIN1Progral_name°

When this program is  run i t  wi l l
move the page down and run the main
program for you automatically.
METHOD I I  is the more versatile of
the two, because it will get almost any
program to run from disc. Of course it
is also the most complex!

The basic ideas are:
•  Load the main program down to

& I 100.
•  Load t h e  machine code move

routine.
•  Set page to &E00.
•  Set tape system.
•  Call the move routine.
•  Old the program.
•  Run it.

The effect o f  this is to move the
program down to &E00 (normal Basic
memory) and then to run it.

This is the machine code program:

10 REM (c) Peter Walker
20 MF41100MT4E00:440901:11840904
30 FOR C=0T01:P2.410900
40 (:OPT C
50 ,LOOP LDA MF:STA MT:1NC BR: BEO IT
60 •RT INC AA:13E0 FR:ONE LOOP
70 .TT INC 88.01: ONE RT
80 .FR INC AA*1iLDA 414.41:CMPR713:ONE
LOOP:RTS
90 3:NEXT C
100 *DISC
110 •SAVE.MOVE10900 0923
120 END

This routine wi l l  deal with a l l
programs which require moving down
memory simply b y  altering a  few
variables.

MF =  Location the program is to be
moved from.

MT = Location the program is to be
moved to.

P% =  Location of the machine code
move routine.

You may have t o  change these
program variables for your own use.
For example, if when you transfer the
program to disc the OPT command
tells you that the program starts at a
place in memory below &E00. MT will
have to be changed to this new address
and the program run again.

In the unlikely case that the start of
the program address goes below &900,
then the value of P% will have to be
changed to something above 80E100,
MT changed t o  the new start o f
program address, and the program run
again.

When you have run this program the
machine code will be saved onto the
disc under the file name "MOVE". It is
also advisable t o  save the original
program.

Once this has been done you are
ready to use the program as described.
You need a short program to load and
run the main program:

10 *KEY° •104D•Progras_name1110401M
4LOAD1110VE1 M PA6E4E00 :M *TAPE :M
CALLI10900 OLD :11 RUN M
20 *IX138,0,128

If the program uses *RUN replace:
OLD:Pl RUN:11

with:
CALL ty.DDDO

where DDDD is the execution address
as shown earlier.

Line 20 puts the value for function
key 0 into the keyboard buffer, so you
do not have to press it yourself.

Using the method described above I
have been able to get about 95 per cent
of all my tape programs to run off disc.

Once you have learned to use the
method you should have no difficulty
in getting them to work.

If you can buy programs on disc
do so, because the nominal charge for
the disc which most software houses
charge is well worth paying, as you
also get all the space left on that disc
for your own use. You will be surprised
just how quickly you can use up all of
your available disc space!

August 1983 MICRO USER 3 1
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STOP PRESS
BBC Payroll Now AvailableE39-95

Up to SO employees per file.SSP
No limit on files.

111

NEW

k011••••••••••

•

CASH BOOK ACCOUNTS
PROGRAM FOR BBC 32K,
TORCH, SPECTRUM 48K
NEW E 5 9 • 9 5

One of the most innovative business
programs on the market. Replaces a
manual cash book system. e.g. Simplex and

• — • —.. Adm.. pm ' A l l - i n - O n e ' .  Written by practising Chartered
•.• —....— - z  Accountants, this practical program isP N  •••••,-, • •  1 , 0 0
•  k . . . • • • • •  .  , • • •

la 1 0 • • • •' •0-'•••• •••• . 0 ,  s i m p l e  to use and will replace your manual0 '  0 0 0  M .

N. -- c a s h  and bank records. By giving you access..• ....--- —
. .  1 0 0 0 • 0 • • •

P • • • • • •  i  • • • 0 • •  0 0 0 ' .r• 1.••••••• • •••-•• t o  vital management information as andl •  • • • • • - • • •  O m . . .

0  •  w . f .  r•••••••• : 1 ' ;

pe • • • • • • , , 1 0 , ,

32 So NON 00,••• 111. • .' when you want it, it will enable you to keep10 . 1 .  •  • 1 0 0 • • • 0 0

:
000 OM. Pi m o r e  positive financial control of your

. - - -  —
business.
The software is extremely well and lucidly
documented, and Gemini provide a full
technical back-up and product up-date
policy. Take a look at the information this
program will provide:-
• Summary of VAT information for VAT

returns • Cumulative receipts and
payments report analysed over the standard

profit and loss and balance sheet headings • Option for departmental
analysis of sales and purchases • Audit trail printout of all transactions.
• Journal routine for entering transfers between accounts and year
end adjustment for debtors. creditors etc. • Trial balance at any
interval • Interfaces to 'Final Accounts' program to produce balance
sheet and trading and profit/loss account etc_ • Spectrum version
may be used with Sinclair OR SO column printer.

FINAL ACCOUNTS PROGRAM
FOR BBC 32K, TORCH
SPECTRUM 48K £ 5 9 . 9 5
Requires Cash Book module. This program will take
your cash book data to the logical conclusion of
balance sheet, trading and profit/loss account and

notes to the accounts i.e. fixed assets, land and buildings and capital
accounts. Final accounts (BBC version) links to 'Beebolof for graphic
data presentation.
Format: Torch disk, BBC disk/cassette, Spectrum cassette.
Special Offer — Cash Book and Final Accounts together — E95—

-
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more prograt
1"Gemini's range of software is in the vanguard

of the releases for 'serious' micro users . . . "
(WHICH MICRO AND SOFTWARE REVIEW)

INVOICES AND STATEMENTS .E,19.95
Compatible with most MICTOS. See table. Ideal for
the small business. A complete suite of programs together
with generated customer file for producing crisp and

efficient business invoices and monthly statements on your line
printer. All calculations include VAT automatically, and the program
allows your own messages on the form produced. This program gives
you superb presentation and saves time on one of the most tedious
tasks in the office.

COMMERCIAL ACCOUNTS ..C19.95
Compatible with most micros. See table. A gem of a
program. all for cassette. with the following features:- Daily
Journal. Credit Sales. Cash Sales. Credit Purchases,

Purchases—other. Sales Ledger. Purchase Ledger. Bank Account.
Year to date summary. A fully interactive program suitable for all
businesses. Files can be saved and loaded and totals from one file
carried forward to another on cassette. Particularly useful from a cash
flow point of view, with an immediate accessibility to totals for debtors
and creditors. Bank totally supported with entries for cheque
numbers, credits and, of course, running balance.

MAILING LIST. . .09 .95
Compatible with most micros. See table. A superb
dedicated database to allow for manipulations of names
and addresses and other data. Gemini's unique •searchkey•

system gives you a further ten 'user-defined parameters' to make
your own selections Features include the facility to find a name or
detail when only part of the detail is known, it will print labels in a
variety of user specified formats.

DATABASE .E19.95
Compatible with most micros. See table. The
program that everyone needs, the most valuable and
versatile in your collection. Facilities include sort search, list

print if required. Can be used in place of any card index application,
once purchased you can write your own dedicated database to suit
your particular needs with a limitless number of entries on separate
cassettes.

S .

E  EaNO •  •NO

1
STOCK CONTROL.. .09.95
Compatible with most micros. See table. Dedicated
software with all that's necessary to keep control of stock.
This program will take the tedium out of stock control and

save time and money. Routines include stock set up, user reference
number, minimum stock level, financial summary. line print records,
quick stock summary. add stock. delete/change record and more.

HOME ACCOUNTS .E19.95
Compatible with most micros. See table. Runs a
complete home finance package for you with every facility
necessary for keeping a track of regular and other

expenses, bank account, mortgage, HP., etc. This program also
allows you to plot graphically by Histograms your monthly outgoings.

AB
CD

WORD PROCESSOR...09.95
Compatible with most micros. See table. This
program features routines found in much larger and
more expensive packages with a typical word length of 5-6

letters it allows for around 1000 words in memory at one time. Ideal
for the user who requires a simple program to write letters on his
computer. Features include, block delete, block insert, search and
replace. edit text. display text and more.

"Simple to use
"Ideally suited to the way most offices run ..... "

PERSONAL COMPUTER NEWS
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Oregon
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VIC 20
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Sinclair 1X81
ltlk -i-) •
Grundy
Neeebtain • •
Sharp
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BBC Micro model
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EVSOn
14X .20 • • •

Commodore 64 • • •

DRAGONCALC £19.95
FOR BBC AND DRAGON 32. Spreadsheet

N E W  processors have proved to be important tools for using
micros in business, scientific and domestic financial applications.

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

SPREADSHEET ANALYSIS
BEEBCALC E19.95

POSITION A l  R C  S P A C E  5 1 8 5
II A  I I  B  I I  C

—J.B. SNOOKER TA POT—BLACK
PROJECTED CASH FLOW Y E A R  E N D E D

INCOME
Sales

REVENUE EXPENDITURE
Purchases
Advertising
Director's salary
Salaries
Rent
Telephone
Insurance
Printing. stationary
Repairs & renewals
Hire ot equipment

COMMAND BCDEFGPRSTW1

Oct.

11786

500
500

15%
2216

Nov.

10914

500
WOO
15%
2216

300
200
400

60 6 0

Without any programming knowledge at all, you may:•
Set up a computerised spreadsheet, with chosen row and column names.

• Specify formulae relating any row or column to any other_
• Enter your source data and have the results calculated.
• Save the results on tape (or disk— BBC) for later reloading and manipulation.
• Print the tabulated results in an elegant report format.

Experienced users may access saved files and write their own reporting or
graphics presentation programs for the results.

Some typical applications:—
• Small business accounting applications, e.g. profit and loss statements and

cashllow projections, break-even analyses etc.
• Investment project appraisal— anything from double glazing to oil rigs!
• Companng rent/lease/buy options.
• Processing the results of scientific experiments or field studies,
• Engineering calculation models.
• In fact, anything that involves repeated re-calculation of results presented in

tabular or spreadsheet format.

Program Availability Chart:-

BEEBPLOT & SPECTRUMPLOT E19.95
NEW

.itif"1 0 . 4 - 1 1  I 1. i  9831
MAY A P R  moR

• ""i •
l u l l . - F r  0

APR M A R
„,•• — •

• 4 • • •
I

17.'"'. • ,  -  3 O n

JUL (  ! r- ,••
;DE'L

• f l f t .  .  ••••!:41914s_SEr 711:-F

aleZ—oHlih51

1 / D E C
BUG _ • • • g y  9 %  •••,?• r i z \

OC T •
Li H o z -  i t i t i l t S 1

Important new additions to
the Gemini family. Present
numeric and string data
together in easily-tI understood pie chart,
histogram or graph format.
Beebplot has a built-in
interface to Beebcalc, and
both Beebplot and
Spectrumplot have built in
interfaces to the Final
Accounts program of
Cashbook. The facility for
mathematical function

plotting is also provided. The BBC version has a high resolution
screen dump for the Epson or CP-80 printers, and the Spectrum
version dumps to the Sinclair printer via the 'copy' key. A very useful
program that will give superb results either from direct input of data
from the keyboard or via simple access to other software data files. A
must for business and education.
Dealer/Trade enquiries invited—generous trade discounts
for quantity.
Special ACCESS card instant sales - p i , .  0 3 9 5 2hotline for prompt despatch... 1 C - ,  •
24hr Ansaphone Service.
All enquiries other than credit 5 1 6 5card sales to 03952-5832
Gemini. Functional Software Specialists, 9, Salterton Road,

Exmouth, Devon. EX8 28R
MB N M  E M I  N E

I P L E A S E  SEND URGENTLY

-1:17 • • •  •

? %  •
11•4'. 1  . •  7% 2, ,

Ji l l  •  "  M

-  160V '  t E O :

I    I ( P l e a s e  note Items as pnced except BBC,/ TORCH DISKS please add E4 extra lot
I  4 0  track and E5 for SO track format) I

Name
IAddress  I
•  Machine Typo  M e m o r y  Size II enclose

i l

Make cheques and postal order.payable to Gemini Marketing lid. I
Access Number

i l l O M Signature  I
I

I  "ACCESS I
.  ONLY"

TELEPHONE 1 1 . 1 1 1 1 1 M A R K E T I N G  L I M I T E D  I
1 BY

Gemini. Functional Software Specialists,
/9 Sakerton Road, Exmouth, Devon EX8 2BR

A M  ME M E  11=1 1=11 E n  M E  M i  M I  E M I  O M  E M I  I n n  O M  1111)
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ATTENTION
Dealers

Wholesalers
Distributors
Multiples

The demand for seriousbusiness software
for the microcomputer is inevitably

increasing rapidly!

Take a look at our exciting range of quality
software. Interested? Then talk to us

about our advantageous terms and ask
for our dealer pack, or a visit by one of

our qualified sales staff.

For a full description of our product range
see previous two pages.

ACT NOW!
FULL DEALER

LIST NEXT MONTH.

M A R K E T I N G  L I M I T E D
Functional Software Specialists,
9 Salterton Road Exmouth Devon

EX8 2Bli Tel: 03952 5832

THE BBC MICRO SOUND SYSTEM
MICROVOC

As supplied to Schools & Colleges

SYSTEM INCLUDES:
Speakers, Volume control, Jack sockets and all

connections (assembled).
Easily fitted with no drilling, soldering or cabinet

modifications E23.00 inc VAT and p & p
MUSIC SOFTWARE now available.

Royalties paid for Musical and Educational Software.

MICRO-ADVENT
Ashlyn House, 113 Writtle Road, Chelmsford, Essex.

Tel: 0245 59708

"Always Something New"

Pludusoli
SOFTWARE FOR THE BBC MICRO
S TA R  PAT R O L :  Mult i -stage Space War_ Differ ing
situations. Enjoy the thri l ls -  test  your  skills, f ly ing
your Spacecraft against the enemy. Full Colour and
Sound effects

For Mode l  B :  C6_50 incl. p&p .
S TA R B AT T L E :  Destroy the  Al ien Starships before
they ge t  through t o  you. Avo id  the  onrushing
meteorites. Increasing Skill Levels. Ful l  Colour &
Sound effects.

For Mode l  B :  E5 .50  incl. p&p .
8 TA R L A N D E R :  Full  use o f  MODEL A. Tes t  your
skills in  landing your  Starship under increasingly
difficult condit ions. Ful l  Colour and Sound.

E3,50 incl. p & p
KUOUSOFT, 130 Main Street, Tweadmouth.
Barwick-uaon-Twaed. TO15 2AVV.

MUSIC SOFT
Fun & Educational Software for BBC 32K
• P I E M A N •  N o t  as Simple as Simon'
Starting w i th  a  S imon look-alike, th is  suite o f  musical games is great fun  for  5
year o lds y e t  proves frustrat ing and addict ive t o  music graduates in  the  later
stages. Scores and skill levels are addit ive and alterable. ' P l E M A N '  cassette and
instructions 13 .75  inc. P & P
• M U S I C TO O L S  1 '  O v e r  6 0  procedures t o  use i n  your o w n  musical
programs, already incorporated in  the  fo l lowing 5  work ing programs t o  il lustrate
their use: •  O R G A N .  Play, store, replay faster, slower, exactly as  pleyedl l )  o r
smoothed out,  6  o r  7  octaves w i th  notes not ment ioned in  the  guide. •  T U N E
G E N E R ATO R .  Creates a chord sequence. tune.  quaver variations, displays a
dynamic keyboard and notes on a stave as tune is  played l i t  LOOKS l ike musicl.
•  C L E F T O O L  Draws musical symbols in 2 5  different sizes on a stave, th is  one is
great for  teachers. •  1 ,  2 ,  3  PA R T  T U N E  P L AY E R .  Simple input  f rom data,
with demo tune. •  E N V E L O P E  E X P L O R E R .  Display and alter all parameters
with cursors. Experiment w i t h  the  sound power  a /  the  B.S.C. Micro.
' M U S I C T O O L S  1 c a s s e t t e  and instructions £5 .75  inc. P&P.
Sounds great  w i t h  leirCtOvoe -  see Puti page a d  this issue.
Cheques &  O f f i c i a l  o r d e r s  t o :
'ML IS ICSOFT•  1 2  F a l l o w f i e l d ,  A ry ip th i l l ,  B e d s  0 5 2 5  4 0 2  7 0 1

BBC MICRO CONSOLES
Not just a monitor/0d 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 in
matching BBC colour. Coming soon a bolt
on extra module to the console for further
expansion options. YES this console will
grow with your needs Basic BBC console
as shown E39.99 .  Ezt carriage MAIL
ORDER ONLY. Viewing by appointment only.
For further information or send cheque to
C43.99 incl. postipack to:

S i t e n t _ —
COMPUTE2S

• The console wi l l
house t h e

Torch Disc  Pack

Matching Pr inter  Stand,  can
double for  V D U  S t a n d  over  the
micro — only E 1 4 , 9 9  E 2  carriage
27 WYCOMBE ROAD, LONDON N17 9XN.
TEL: 01-801 3014  (24 Hr Ansaphonel

Please add 15% VAT.
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Cashbook
package
can keep
your bank
manager happy

CASHBOOK f rom  Gemini  i s  a
comprehensive and adequate account-
ing system. I t  will enable business
people with a  moderate grasp o f
accounting principles to produce a set
of figures that will satisfy both the bank
manager and the tax man.

More important, i t  will give a con-
fident grasp of  the business's finances
and profitability.

Cashbook offers no fewer than 80
predefined accounting codes covering
all matters a conventional business is
likely t o  encounter. Receipts can be
analysed in to  1 2  classifications and
any single payment can be split into

Arcadians (Acornsoft)

THIS colourful shoot-them-out-of-the-
skies game, can be played with either
keyboard or joysticks.

There aren't any bases for you to
hide behind, so your only hope of sur-
vival is to get out there and attack.

There are four  different kinds o f
Arcadians and none o f  them want to
make friends. I f  you can hit them when
they're f lying down you  get bonus
points, and once you've cleared the first
screenful they all come back again.

The speed of attack and the number
of Arcadians in flight at any time in-
creases as you get further into the
game.

The keyboard controls actually seem
better than the joystick, and with just a
little practice you should easily be able
to m u r d e r  several  screenfuls o f
Arcadians before your three chances

Cashbook (Gemini)

five. This means that the micro book-
keeping activity becomes an integral
part of the "cash-up and bank" routine
at the end of each commercial working
day.

Just as transactions are batched to-
gether and a batch record printed (to
match the paying-in or cheque counter-
foil i f  desired), so there is no need for
separate pen and paper records.

The journal (of cumulative transac-

Action in
Arcadia

are up. A nice feature is the one or two
player option, and the sound effects are
also good.

If  you get to 7,000 points you are
awarded an extra laser base, and no
doubt addicted Invaders addicts will be
up until the early hours with this game,
reaching h i g h  levels o f  sk i l l  a n d
ingenuity.

Perhaps for the rest of  us though, it
lacks the sophistication which the BBC
Micro really deserves — not through
any fault of design, just because it's all
been done before, and probably better.

Jane Jackson

Foxed A iwa
Goodwill

CURRENT ASSETS:
Stuck & W1P
Debrow. & Prepaerotots
Coto F t c i
VAT recovereble

LESS CURRENT LIABILITIES:
Treat C3edaort Accrueds
HP.

• BALANCE SHEET AT  31/12182 •

tions under any account code) can be
inspected on demand, and the system
contains an impressive array of check-
ing routines. Cash and bank balance
checks are available as required.

The system proceeds to trial balance
(making sure al l  the figures add up
before worrying about how to present
them) and, after final adjustment, a
separate program is used to produce a
balance sheet and a  profit and loss
account. There is the customary provi-
sion for printing the results o f  a pre-
vious year alongside for comparison.

It must be stressed that this program
is designed f o r  a n  average, con-
ventional business. Anyone running a
nudist colony or a crocodile farm might
find that although everything needed is
provided (at least so far as accounts are
concerned!), so are many redundant
codes that take an irritating time to
skip over.

For example, young mothers run-
ning a  nursery school would legiti-
mately jib at "wife's wages" as well as
the countless codes for motor vehicles
and "plant". I t  might have been better
to set the major categories o f  codes
(income, running costs, depreciation,
etc) and left the detailed codes for the
user to define.

This would have avoided incon-
gruities such as allocating only four
analysis codes to sales while allocating
an equal number for invested capital. A
dozen user-definable codes at the end
would have provided for the quirks of
individual businesses.

I also feel that too little help is given
to the user who has no  accounting

August 1983 MICRO USER 3 F
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From Page 35
background. The guide tries to help but
it takes many months to digest such
accounting ja rgon  a s  "accrua ls" ,
"assets" or "WIP".

The program, too, is a little curt, and
could do more to comfort the novice.
When you want to know where to enter
the £500 loaned you by Auntie Maud,
to be confronted with "Capital Intro
(I )"  is a little frightening.

It wou ld  a lso  b e  useful i f  the
program gave a  friendly nudge each
time the user is confronted with "Debit
(D) or Credit (C)". That may be ade-
quate f o r  payments i n t o  a  bank
account but how about offsetting the
depreciation on a crashed. middle-aged
Cortina with a payment for half a new
one from an insurance settlement?

Many s m a l l  business advisers
encourage clients to  abandon double
entry bookkeeping altogether, b u t
Gemini have probably been wise to
stick to conventions at this early stage
in the development o f  Micro usage.

It would be unfair t o  expect one
floppy disc-full of program to provide a
full training in accountancy, and these
comments must not obscure the funda-
mental value of  the package.

The average small entrepreneur with no
more than a couple o f  employees (or
wives!) expects to  pay between £200
and £500 i n  accountant's fees each
year as well as doing the bookkeeping.

At £95 all in, this program will help
save t ime and errors i n  the book-
keeping and  then  aver t  t h e  f i na l
accountant's costs, provided that the
user masters i t  thoroughly. However,
let n o  o n e  overlook t h e  valuable
guidance in tax matters that may be
lost i f  the accountant is paid off.

Those with no business accounting
or bookkeeping experience should ac-
quire some before buying this program.

All potential users, especially busy
ones. should allow a couple of months
tryout time before starting serious use,
and s h o u l d  r u n  t h e i r  accounts
manually in parallel for a full financial
year before trusting the  Cashbook
system on its own.

Gemini's program will work fine but
don't forget the gremlin called "human
error". J o h n  Vogler

Bakery bun fight
ONCE upon a time, in the long ago
days when I  was a student. I  used to
work in a bakery as a summer job. I
found it was both great fun and hard
work. The same goes for Squirrel Soft-
ware's Bun Fun.

The idea is that you are a worker in
a bun factory. Cakes pass in front of
you on a conveyor belt and it's your job
to put on the icing.

Your mate further along the belt
puts on the walnuts and you get paid
piecework.

The more perfect cakes you make the
more you earn. The more you waste the
less you take home.

Sadly, your mate has just cleared off
to do some fishing and you're left to do
both the icing and the walnuts. Oh yes,
and you mustn't make too much mess

Space Invaders. .,plus
ALIEN Destroyers is a Space Invaders
type game w i t h  nove l  addit ional
features.

It is for keyboard play only, but you
can choose which keys you use t o
move left, r ight and fire, making i t
easier for you to settle into a champion-
ship position and reach high scores.

You have three bases, and more can
be earned as you reach higher scores.
The first screen o f  invaders appears
against a  vivid blue background and
this alternates with a more restful black
sky, but there is no escape from the
menacing bombs in either game.

You can hide behind the defences
while they last, but your only real hope
lies in attack.

One of the nice things about this ver-
sion is the amount of choice there is in
choosing a  level o f  skill at which to
play.

You can set the alien speed at any of
six levels, the bomb speed a t  three,
(fast, very fast and very, very fast),
choose whether t o  have the aliens
advancing or not, (why be foolhardy!),

Bun Fun (Squirrel)

or the machine will jam!
With five levels of difficulty and five

choices of how long you want to play,
Bun Fun is fast and furious.

Strictly for those not o f  a nervous
disposition, it's a game calling for fast
reactions — the kind of game where an
1 I-year-old will beat his or her parents
every time.

Easy to learn, well explained and
fun to play, it's a game that will drive
you mad b u t  you won't mind.

However there is one drawback —
unlike my time at the bakery, you can't
eat the end products.

Nigel Peters

I A l i e n  Destroyers (Program Power)

whether to have vertical bombs only or
risk the multidirectional shrapnel. and
whether to have a fast base or not.

All th is makes i t  a  much more
versatile game than a Space Invaders
version might have been.

Also, after each game you get a full
battle report — which tells you how.
many of each alien you destroyed, how
many screenfuls you eliminated, how
many torpedoes were fired and the
percentage of these which hit one of the
aliens, how many o f  your bases were
hit, what your final score was and at
what level you were playing.

The game also has an invaluable
pause button, useful when things just
get too much!

Altogether this is  a  fun, colourful
game which, despite only having key-
board controls, has a lot of good points
to recommend it.

Linda Case



RICKINGHALL HOUSE. RICKINGHALL, SUFFOLK IP22 1 HH
TELEPHONE I03791 DISS 898751

Disc Capacity S ingle Dual
100K E195.00 E335.00
200K E235.00 E449.00
400K E290.00 E545,00

COMPUTER

BBC C O M P U T E R S
Model B E 3 4 6 . 9 5
Model B -1- Disc Interface E A U ' ,  .95
Please phone to  check delivery
(Credit cards are not accepted in payment for
BBC Micros

BBC COMPATIBLE DISC DRIVES
Cased drives, finished to match the BBC
Micro are supplied complete w i th  connecting
cables, manual  and  uti l i t ies disc.
All s ingle cased drives may be expanded t o
dual configuration b y  the addit ion o f  the
appropriate uncased mechanism.

Uncased
E142.00
E216.00
E260.00

Trade/Quantity discounts are available.

PRINTERS
NEC 8023 Printer E 3 2 0 • 0 0
(Carriage / 1 0 )

All prices exclude VAT.
BBC U P G R A D E  K I T S
BBCA2B C o +  piete A to 8 Upgrade E44 75
BBC 1 1 6 K  Memory 1 1 8  11110
BBC 2 P r i n t e r  User 1 0 Kit E  7  50
BBC 3 D i s c  Interface Krt C 9 5  00

only suppl ied wi th Disc Drivoc
BBC 4 A n a l o g u e  Input Kit E  6  70
BBC S S e r i a l  1 0 RGB Kd f  7  30
BBC 5 B u s  Empansion Kit 1  6 4 5
All k its are suppl ied with full f itt ing
instructions

BBC CONNECTORS
BBC 21 P r i n t e r  Cable and Amphenot

Plug 'not assembled) E  7 5 0
BBC 22 U S i e f  Port Connector and

Cable 30- E  2 4 1
BBC 23 C a s s e t t e  lead C  3  SO
BBC 24 7  Pin Din Plug E  0  60
BBC 25 6  Pin Din Plug E  0  60
88C 26 5  Pin Dm Plug 1  0  60
BBC 35 O r  1 0 Cable 34W IDC tO

2 a 34 way Card Edge
BBC 36 0 , 5 c  Power Cable
BBC 44 A n a l o g u e  input chug

Lever
BBC 56 1  M Bus Connector

+ 36" Cable

88C ACCESSORIES
• ROC 45 J o y  Srir_1, ius ,  patr)

COMPANY

NEW\
Shugart Single 100K
Disc Drive
(Fully compatible
with BBC Micro)
E199 + VAT
Carriage E5 + VAT

Utilities Disc
with Word Processor
E25 + VAT

Fast ex-stock delivery by
Securicor___

I l l  30

ACORNSOFT
FOR THE BBC
SRI 03 B u s i n e s s  GanNes
SRI 04 T r e e  of Knowledge
SBE 02 P e e k o C o r n p u r e r  Inc

Manual
SBE01 A l g e b r a i l  Manipulation

PK E  8  65
S8 X01 C r e a t i v e  Graphics

Cassette E  8  65
Se802 G r a p h s  Ea Charts

Cassette 8 6 5
SBEIOt D e s k  Diary Inc Manrui E  8 6 6
S8102 L i s p  Cassette [ 1 4 4 3
SEIL01 F o r t h  Cassette 1 1 4  66
SEIG01 P h i l o s o P h e r s  Cues' 6 5
SBG07 S p h i n a  Adventure E  8 6 6
S8G03 M o n s t e r  C  5  65
SBG04 Sna i l :Pe t  E  8  86
SEIG15 P l a n e t o i d  E  8 6 5
SBG06 A r c a d e  Action f 1 0 3 5
5II1205 R o c k e t  Raid f  8  85
513613 M e t e o r s  E  8 6 5
56614 A r c a d i a n s  f  8 5 5
SBG10 C h e s s  I  8 5 5

865
65

Et 65

in_mtrom East Anglias
=  leading supplier

MIDWICH COMPUTER COMPANY LIMITED

Supplied complete
with all Connecting
Cables

Expansion slot
for second Drive
E140 + VAT

ACORNSOFT BOOKS FOR THE
BBC MICRO
SEIDO• C r r a r r ,  Graph i s
SBDO2 G r a p h s  Cha r t s
56D134 L i s p
56003 F o r t h

• Please ring for current delwer y on
A O . i , o h  products before ordering

BBC MICRO COMPONENTS
4516 100145
6522
741.5244
74IS245
741_5163
DS3691N
05881.512014
UPD7002
8271
20 Way Header
26 Way Header
34 Way Header
I Q  W a y  H e a d e r
15 Way 0 5 6 ,
6 Way Din Set
5 Way Din SKI

BBC SOFTWARE IN ROM
W.rd0rOcessor "Viekro•
I 2 MOS

E 7.60
t  7 5 0
E 7 6 0

750

2 25
E 3 1 0
E 5 9
1 0  59
f  0  34
t  4  50
E 4  50

460
00

E 5 40
1 76

E 2.06
1 2.32
e 2  15
f  0 5 0
E 0  90

E52 00
E10 00
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Simply plug in-ready to run

NB When used with some computers. both
dnves and doses ham a double density
capability Educational and tostatutoorhsi
orriees welcomed.

*  Format and verify utilities
on disk or EPROM

*  interface cables
*  Manual

*  Free disks

100k-E225
200k-E399

includes VAT and delivery to your door

Japan,
home of the

major disk drive manufacturers,
has decided to make the new 3"
disks a standard. And no wonder.
Not only are they strong and
easily stored, they give 100K per
side, and you simply flip them
over in the same way as a music
cassette. The small light on the
casing reminds you which side
you are using.
The disk istotally encased in rigid
plastic, with no exposed sur-
faces, is easily inserted with one
hand and simply removed by
pressing the eject button.
A unique feature of the new
disks is a mechanical tab
which prevents overwriting of
precious data. And of course,
you can switch it back when
necessary.

1Ft M i r l I n  1.1cFR 1  cura

The neatest and best disk option ever
We've taken the brilliantly engineered and proven Hitachi 3" •
drive and housed it in rigid steel, textured and coloured to match
your BBC Micro. And we've added cables, manuals, utilities
on disk and EPROM, free disks-everything you need to
upgrade your machine. R e l i a b l e  delivery

You can now order your AMS-3 by mail order direct
from Advanced Memory Systems Ltd. The units are
delivered by courier service, complete with every-
thing you need to get started. Just plug in the
cables, and away you go.
Fill in the coupon below and we will send it to you
with our full no-quibble money-back guarantee.
Advanced Memory Systems Ltd, Woodside
Technology Centre, Green Lane, Appleton,
Warrington, Cheshire WA4 5NG•
• Disk drives supplied by Hitachi Europe Ltd.
RING  (0925)62907. 24-HOURS.Reliable and Robust

T h e  H i t a c h i  d r i v e  b o a s t s  a b r u s h -  r t . &  Advanced M emory System s, Ltd, Woodside
Technology Centre, Green lane, Appleton.
Warrington, Cheshire WA45NG.

Please send me by door-to-door courier;
( q t y ) AMS-3CS)singlediskdriveatE225each

with free disk.
( c i t y ) AMS-3IT)twindiskdrivesatE399each

with two free disks.
(Prices include EPROM. utility disk, cables, manual, VAT
and delivery).
Please send me by post, if not with drives:
_ ( q t y ) d o u b l e s i d e d ( LOOKx2)disksatE4.95each.
( q t y ) packsoffiveatE22.50perpack,
( q t y ) utilityEPROMatE15.
I enclose a cheque for E

less direct drive motor, the best
possible system for trouble-free
use. AMS-3 units simply run off
the BBC power supply—they
don't need their own supply and
there's no need to worry a bout
corrupt data.
The standard interface lets you
usethe disk drive with most other
computers and in tandem with
51/4" drives.
High Speed Access
The disk drive provides a track-
to-track accesstime of only 3mS,
much faster than old-fashioned
drives.

Name
Address

Post Code  T e l  No
Signature

LPlease allow up to 28 days for delivery.
BM/8 I— a
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"And always moving as the restless
spheres." Tamburlaine the Great —
Christopher Marlowe, 1587.

ONE of the first electronic calculators
to appear on the UK market was called
Anita. I t  cost about £900 a t  1965
prices and it was very heavy, though
described as portable.

In those days the difference between
a calculator a n d  a  computer was
simple. Ani ta could do computations
but i t  could not store a  sequence o f
instructions. I t  was definitely a  cal-
culator. A  computer, o n  the  other
hand, could store a set o f  instructions
and wh izz  through them wi thout
human interference.

Sometimes the intermediate results
in a  computing process determine
which of two or more courses of action
should be taken. Decisions like this are
the third major task in program con-
trol, the other two being repetition and
the organisation o f  procedures.

A decision, or selection, between two
or more processes in a program implies
that the programmer has extra work to
do so that all possible courses of action
are defined along with the criteria for
choosing them.

The justification for this extra work
is that i t  keeps things moving.

Without i t  a  task would require
several or  many programs instead o f
one and would take very much longer
to complete.

Just as  the  r ight loop structures
enable a  programmer to magnify his
effort i n  a  controlled way and pro-
cedures help him or her to deal with
complexity, so the right structures help
to keep clear the different possible
paths through a program.
CONCEPT: Simple binary decision

Simulate the deputy sheriffs decision

0

A

"bal ir-

the right
line to

keep things
moving

By ROY
ATHERTON

to reload when his gun is empty.
We have already seen the program-

ming of this example which was slipped
into an earlier program without much
discussion. Discussion i s  necessary
however and we should start with an
appropriate design.
DESIGN
IF shots =  6 THEN
reload
ENDIF

This design follows the usual pattern
of having opening and closing key-
words and content lying between them.
If  we weaken this concept by allowing
exceptions then we should be aware of
what we are doing, and in particular we
should keep the full structure as our
starting point, soon to be expanded into
essential generalisations.

Unfortunately the word ENDIF  is

• • lllll.6 lllll •Piflhlpir
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not available i n  BBC Basic so  the
program code is different in detail and
layout.
SYNTAX
IF shots =  6 THEN PROCreJoad

It is worth noting that the use of a
procedure cou ld  b e  avoided here
because the content o f  the structure
can be several statements separated by
colons.
SYNTAX
IF shots =  6  THEN PRINT "Eject
used cartridges": PRINT "Load new
bullets"

Such extensions should be used with
discretion because the layout is unhelp-
ful. Imagine, for example, the effect of
putting a loop within the content o f
such an extension.

Coma!, in common with many other
languages, a l l o w s  s o m e  " s h o r t
structures" but limits their use to those
whose content is a single statement. In
Comal one would have to write:
IF shots =  6 THEN
PRINT "Eject new cartridges"
PRINT "Load new bullets-
ENDIF

This should b e  regarded a s  the  -
correct, full or global concept in which
there are no artificial constraints on
what can lie between IF and ENDIF.
When working on the program design
this should be used. The translation
into BBC Basic may be best done with
a procedure as already suggested.
CONCEPT: General binary decision

There i s  a  more general type o f
binary decision than just action or no
action — the one which Hamlet found
so difficult. There is the choice between
two different positive alternatives.

Simulate a saloon bar customer toss-
ing a coin to decide whether he should

August 1983 MICRO USER 3 9



From Page 39
drink whisky or beer.
DESIGN
coin =  RND(2)
IF coin =  I  T H E N
drink whisky
ELSE
drink beer
ENDIF

Again, regrettably, although ELSE is
a keyword of BBC Basic it cannot be
used on a separate line to close one
global structure and open another.
SYNTAX
coin =  RND(2)
IF coin =  I  T H E N  P R I N T  "Drink
whisky" ELSE PRINT "Drink beer"

I f  the content o f  each part o f  this
structure is anything more than one or
two statements, clarity and control is
best preserved by embodying each seg-
ment in a procedure.
IF coin =  I  T H E N  PROCwhisky
ELSE PROCbeer
1

•

DEF PROC whisky

•

• • • • •

ENDPROC
DEF PROCbeer

ENDPROC
We need to be careful not to misuse

decisions. The combination o f  binary
decisions and GOTO statements could
replace all the structures except proce-
dures, but that does not mean that they
should.

Let us return to a simple solution to
the problem of  the deputy sheriff and
the bandit, with the added complication
that if the deputy runs out of ammuni-
tion he must retreat.

We might be  tempted t o  use a
GOTO statement. Suppose he starts
with ammo of 30 bullets.

10 shots=0:aelo:30
20 REPEAT
30 gunout:RND(20)
40 PRINT 'Fire a shot"
50 shots=shots.11:ameo=aelo-1
60 I F  ammo=0 THEN SOTO 100
70 I F  shots:6 THEN PROCre_load
80 UNTIL gunout=20
90 PRINTsBandit throws out gun'

100 REM Out of ammo 4
110 PRINT 'Retreat quickly'
120 END

We assume a sensible reload pro-
cedure, and the program seems, at first
sight, t o  take proper action i f  the
deputy runs ou t  o f  bullets. Unfor-
tunately i f  the bandit throws away his
gun the effect is:

Bandit throws out gun
Retreat quickly

Of course, the deputy should arrest
the bandit so we "patch" the program.

60 I F  ammo=0 THEN SOTO 120
70 IF  shots=6 THEN PROCre_load
80 UNTIL gunout=20
90 PRINT "Bandit throws out gun'

100 PRINT 'Arrest bandit'
110 SOTO 140
120 REM Out of a i r  le
130 PRINT 'Retreat quickly'
140 END le

This is a  familiar situation — one
GOTO has led to  another. I t  looks
innocent enough but the fundamental
rules about structure are broken, and
some o f  the worst programs written
started i n  seemingly innocent ways.

Instead we can remember that, with
the exception of a few tricky situations
discussed in learned journals, the vast
majority o f  problems can be solved
with the standard structures.

The questions to  ask are: "Which
concept applies?" and, knowing that
we have a case of repetition, "What are
the conditions for ending the loop?"

The answer is that the loop may end
either because the bandit surrenders
or because the deputy runs out  o f
ammunition. Let the program design
reflect that fact.
DESIGN
REPEAT

Fire a shot
IF gun is empty THEN reload

UNTIL bandit surrenders OR deputy
out of ammo

This terminates the loop properly,
but we do not know which of the two
possibilities is the cause. So we decide
using a standard structure.
IF out of ammo THEN
Retreat quickly
ELSE
Arrest bandit
ENDIF

Thus we keep proper control, and we
know t h a t  however complex o u r
problem may be it is unlikely that such
methods will fail.

More important, t he  ideas and
techniques merge into the powerful
blend of problem solving and program
design skills.

It i s  known that  beginners (not
whizz-kids) can acquire the essentials
of good program control i n  a  few

months or in a formal course of 40 or
50 hours.

In such a time scale, given reason-
able ability and interest, most people
can easily write good programs of over
fifty lines and some will write quite
impressive ones of several hundred. At
that stage a programmer is ready to
reconsider the approach to larger tasks
and t o  polish his techniques using
structured design.

The final version of  the program is
given below. I t  illustrates a powerful
range of concepts: repetition, decisions,
procedures, parameters.

shots=6:amao=30
REPEAT
gunout=RND(20)
PRINT'Fire a shot'
shots=shots-1:ameo=aamo-1
IF shots=0 THEN

number=RND(61:PROCre load(number)
'UNTIL gunout=20 OR ammo=0
IF aemo=0 THEN PRINT 'Retreat
quicklysELSE PRINT 'Arrest Bandit"'
END
DEFPROCre_1oad(number1
FOR shell=1 TO nueber
PRINT 'Eject used cartridge'
PRINT 'Insert shell'

NEXT shell

There are just four main structures
used i n  this program: REPEAT /
UNTIL, FOR /  NEXT, IF /  THEN /
ELSE and DEFPROC /  ENDPROC.

Other vital concepts are also present
— meaningful names o f  variables and
procedures, and the use of parameters.

There are also the writer's own self-
imposed rules about indentation and
the use o f  lower case. The use o f  a
compound condition using OR should
be noted.

The use o f  lower case for variable
names, etc. helps readability by con-
trasting with the upper case keywords.
The latter then stand out and help in
finding the way around a program, like
pubs at street corners help navigation
around a city.

This r u l e  a l so  sidesteps some
awkward errors which may arise i f
upper case variable names incor-
porate, or are the same as, keywords.

These are the essential concepts o f
program control in BBC Basic and also
of sensible problem analysis and
program design.

By modern standards they  a r e
slightly defective, but, as demonstrated
in "Structured Programming with BBC
Basic" (Heinemann Education, 1982),
with a  little care they can support
structured programming.
•  To  be continued
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Digitiser

SPLASH!
THE prize in this month's Micro User competition is a complete
graphics system, consisting of a PL Digitiser — as reviewed in last
months issue — together with its powerful new graphics software.

The package enables the user to exploit the full potential of BBC
Micro graphics. Included are such advanced facilities as painting
areas, rotation, animation, mirroring and improved image justifi-
cation. This means that whatever you can visualise you can draw
without having t o  master the  intricacies o f  the BBC Mic ros

Your task is to produce a "diving board" program in which your
graphics commands.

high-diver climbs some steps (not necessarily a ladderi, walks to
the edge of  a diving board and plunges into a swimming pool.

Of course you can add whatever effects you want. There should
be considerable scope for creativity in, for example, making the
board bounce up and down, or adding a splash as our intrepid

Well be looking for the program that combines realism on one
aquanaut hits the water.

hand with the most creative use of the BBC Micro's graphic and

If you haven't r.ad Paul Lerran'S excellent article on anima-
sound capabilities.

tion on Page 16 do it now. It will prove invaluable in helping you

Complete the coupon on this page and send it together with the
with your entry.

listing and program on either cassette or disc to the address given.
Your cassette will be returned provided you enclose a stamped

addressed envelope. Otherwise i t  wil l  be donated to a school.
If you don't want to cut your copy of Micro User you can send a

photocopy of the coupon. Closing date for entries is August 31.

u s  us um um 1EB ims Ern um um no i l l  11111 NM On Ing Min MB MO OM IIE ME MI  UM OM IIIII OM I

I Y o u r  FREE entry formi
I  My cassette/disc and Listing for the BBC digitiser contest is enclosed_

111 Name

I  Address . —
1

I  _

i  Tel .  No.—

_1
I

I P O S T  TO: Digitiser Contest, Micro User, EtITOpa House,68 Chester Road, Hazel Grove, Stockport SK7 5NY.
rm mi, mu um um m. um u-,m mi ..• ii. mg on um im, on on on m ma um NO MI OM MB 11



I DON'T often copy programs from
magazines, but  the game o f  King
Kong, which was featured i n  The
Micro User in April, looked so appeal-
ing that I decided to devote a few hours
to it. I  wasn't disappointed — it's quite
an enjoyable game — but I found myself
becoming increasingly frustrated a t
some of the features of the program-
ming style.

I admit to  being a  purist, and to
liking good programming for its own
sake, but that doesn't mean that good
programming is solely for the purists. It
can help us all to  write more easily,
more confidently, and with better use
of available memory.

I should point out that King Kong is,
in fact, well on the way to being well
structured. I f  it weren't, I wouldn't even
have considered trying to copy it.

I know that I  can't copy a program
without m a k i n g  m is takes  ( c a n
anyone?). I  know that it will be much
easier for me to find and correct the
mistakes i f  I  understand the program,
and a well-structured program is just so
much easier to  understand than one
which is (or appears t o  be) cobbled
together.

This critique of the program is thus
along the lines of "Here's how a fairly
well structured program might have
been improved", rather than "What an
atrocious program".

First, of course, there were the actual
listing errors: lines 180 and 450 were
somehow corrupted before the listing
was made. Line 450 wasn't too hard to
reconstruct, but a lot of thought had to
go into line 180. (See corrections in
May issue — Editor.)

I know how painful it is to read one's
own programs looking for such errors,
but i t  really should b e  done w i th
programs intended for publication.

And now for  the general critique,
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Simon says style is all

A case study in
structured programming
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BYTE YEARS AHEAD I
on lurk

No avai lable for the BBC
Microcomputer, this superb range of
high performance, low profile disc drives

hich • ive more data orage,  and use
ss space.
e Pace range of dri es include two

drives which are swit hable between 40
and 80 tracks. As these drives are double
sided they give a massive 400 k per drive

tzaakzaode, whilst in 40 track mod
they retain compatibility with Acomsoft

Pace disc 4ives are designed to run off the BBC power
supply and hre supplied complete with all cables, a utilities
disc and manual

PACE 130 Clayton Road,
Bradford, BD7 2LY,
Tel: (0274) 575973
Dealer enquiries welcope

and other comm c ia l l y  available
software. These dual track drives feat
multi-colour LED's to indicate mode
selection.

ace v e s  are a p  e  o •emg use
as double density drive so that, as and
when, a new filing system and interface
become available, the disc storage
capacity will be doubled (eg. the dual 40/
80 drive will have an unbelievable 1.6m of
storage).

ex. i n c .
V.A.T.  V. A . T.

PSDI S i n g l e  Sided Drive (40 tree 1 0 0 k  E 1 8 5  £212.75
PSD2 D o u b l e  Sided Drive (40 tra 2 0 0 k  £ 2 3 5  E270.25
PSD3 4 0 / 8 0  Switchable Drive 400Ir £ 3 4 5  E396.75
PDD1 D u a l  Single Sided Drives (401Ieack)

200k 1 3 3 8  £388.70
PDD2 D u a l  Double Sided Drives (4 c k )

400k £ 4 4 9  £516.35
PDD3 D u a l  40/80 Switchable Drives 0 0 k  £ 6 1 0  E701.50
-Cainace and I abutance chaxoe of i4 50 Inc. V.  t o  be added per di we

Disc drives available:-

Also available from:- Computer Ca ,Widnes, Cheshit e Tel. 051 420-3333 Computerama, Stafford. Tel; 0785-4181Yr.95tieds Tel- 0111243•47471  t e i t t r i g

P  1 = W I P

MP'  Allil
EFAIEMPFAIF-
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From Page 42

split i n to  sections f o r  the sake o f
clarity.

The program fits into Mode I ,  but
there isn't a  lot  to  spare. A  slightly
more ambitious game, o r  the same
game with a few more frills, would have
to make d o  w i th  the  two  colours
offered by Mode 4.

Yet a  startling amount o f  space is
wasted by the duplication of significant
chunks of code. PROChitcheck repeats
the same sequence o f  statements for
four different conditions. A dozen or so
variables are initialised identically i n
lines 240, 850, and 940, and with slight
variations in  lines 580 and 670; the
sequence TIME=0: REPEAT UNTIL
TIME >something crops up all over the
place: and so on.

Let's take the initialisations in line
240 and make a procedure o f  them —
PROCrestart, perhaps.

The procedure can then be called
from lines 240, 850, and 940. Add a
parameter or two to the procedure, and
it would also be able to deal with lines
580 and 670.

L e t ' s  w r i t e  a  p r o c e d u r e
PROCwait(n): T I M E = 0 :  R E P E AT
UNTIL TIME>100sn: E N D P R O C
Now every delay loop can be replaced
with PROCwai t (number) ,  w h e r e
number is the number of seconds in the
delay. We can even replace the for-loop
delay i n  line 550 (which must have
come from an older form o f  Basic!)
with PROCwait(2). (Incidentally. I 'm
inclined to wonder why PROCthrow
has a different delay for each side, in
lines 610 and 620.)

The pattern soon becomes obvious.
If  you find yourself writing a piece of
program for the second time, consider
whether it could be a procedure. I f  you
write it a third time, make i t  a proce-
dure. Not only will you save space, but
you'll also reduce your effort, both in
the writing o f  the program and in the
making of apy alterations later required
to that piece o f  code.
Taking code
outside loops

Why ask the computer to do more
than it needs to? I f  you really want to
slow i t  down, you can always use
PROCwait, The command GCOL.4,0
occurs a t  the start o f  line 410, and
again further on in the same line (or in
line 420, i f  the other path was taken).

Why the second GCOL4,0? Noth-
ing has happened in the meantime to

' undo the effect o f  the first one.

A more extreme case is found in line
570. GCOL0,2 is performed 50 times.
inside a FOR loop. One call before enter-
ing the loop would give exactly the
same picture, but with a lot less work
on the computer's part — that is, a lot
faster.

All r ight, the picture isn't drawn
particularly s lowly,  b u t  t he  same
principle applies in cases where speed is
more crit ical. A  programmer w h o
learns good habits from the start isn't
likely to forget them when i t  matters.

The principle also applies t o  Ws.
Line 600  says effectively " I F  th is
THEN a: b ELSE a: c". The IF must
certainly encompass b and c, but why

repeat a? A better statement would be
W % =  6  80: V % = ( Y % - 6 8 0 ) /
20*D IF%:  I F  X 9 0 6 0 4  T H E N
()%=7 10: H%•=(X96-710)/20*DIF%:
E N D P R O C  E L S E  Q % - - 5  40:
H%=(X%-5  20)/20*DIF% : E N D -
PROC,

Giving procedures
parameters

When King Kong is to be drawn, the
program first sets ARM% to the height
at which the arms are to be drawn, then
MOVEs to the place where it wants to
start d raw ing  K o n g ,  t h e n  c a l l s
PROCkong.

The procedure then draws the body,
MOVEs to a fixed x-position and the
ARM% y-position and draws the left
arm, MOVEs  t o  another f ixed x -
position and the ARM% y-position and
draws the right arm,

There are two problems with this.
First, the program takes on a lot of the
effort in setting ARM% and MOVEing
to the right place. Second, although it
doesn't arise i n  th is  program, any
attempt to draw Kong at an x-position
other than 600 wil l  detach his arms,
which are drawn at a fixed x-position
regardless o f  where the body is.

Both of these problems can be over-

come with amazing ease by passing the
starting position to the procedure as a
pair of parameters. Look at this version
of the procedure:

DEF PROCkong(A%,13%)
G C 0 1 , 0 , 2 :  M o v e A % , B % t

VDU224,229, 2 3 3 , 2 3 8
MOVEA%-60,B%-20:  V D U

241,239: M O V E A + 9 0 ,  B %
—20: VDU239,240

ENDPROC
Kong can now be drawn at, say,

(600 ,700 )  s i m p l y  b y  c a l l i n g
PROCkong(600,700). N o  MOVEing
first, no messing about with ARM%,
no worr ies about  detached arms.
Surely it's worth it.

We can do a similar thing with the
girls:

DEF PROCgirl(A%,13%)
MOVEA%,B%: VDU242,10,8,
243: ENDPROC
This is such a small procedure that

you must wonder whether it's worth it.
But look at the MOVEs and VDUs it
saves (in PROCsetup, PROCpick and
PROChell), and notice how much more
readable

PROCgiri(X%+30,1(96-30)
is than
MOVE%+30,Y96-30: VDIJ242,10,8,

243
You can actually see the program's

intention in the former!
Just to  emphasise the difference a

little more, look a t  PROCsetup (line
590). The  o ld  version can now be
replaced by

DEF PROCsetup: PROCskyse:
PROCkong(600,700): GCOL(0,3):
PROCgirl(460,360): P R O C g i r l
(790,360): ENDPROC
Even allowing for the multiple-state-

ment line, this is surely a lot easier to
understand than the old version.

Testing
conditions

Two points struck me in this area..
First, many of the conditions tested in
the program can be simplified quite sig-
nificantly. A n d  second, there are a
couple o f  rather odd conditions being
tested, which fall into two categories —
the unnecessary and the impossible.

As an example of  the former, think
about IF PICK%=0 OR Y901 20 OR
PICK%=-0 A N D  Y96> I 20, found in
line 660. As  an example o f  the latter,
try IF Y96(300 AND Y90390. in line
630. Neither o f  these actually affects
the programs outcome, but they really
shouldn't be there.

And the simplifications? It 's really
111
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From Page 45
the same o ld  principle. I f  you fmd
yourself repeating the same code over
and over, can it be turned into a proce-
dure? I  should have added "or a func-
tion?".

Look a t  the number o f  times the
program tests  whether something
lowval and something highval. I ' ve
found 13, and I don't guarantee to have
noticed them all. So let's write a func-
tion D E F  FNin(X%,low%,high%) =
X%)=low% A N D  X%<=high96.

Every one of  those awkward condi-
tions can now be replaced with some-
thing l i k e  I F  FNin(X%,720,900).
Space is saved, the program becomes a
little easier to  read, and there is the
added bonus of discouraging such con-
ditions a s  I F  X96+90(590 A N D

270=590.
At the end of all this, we can usefully

rewrite POChitcheck as follows:

450 D E F  P R O C h i t c h e c k :  I F
FNin(Y%,600,650) T H E N  GOTO
460 ELSE I F  FNin (Y%,651,694)
THEN G O TO  480 ELSE E N D
PROC

460 I F  E R % = 1 6  A N D  F N i n
(X%,320,499) O R  E R % = - 1 6
AND FNin(X%,721,900) T H E N
PROChit

470 ENDPROC
480 I F  E R % = 1 6  A N D  E N i n

(X%,290,469) O R  F 11 % = - 1 6
AND ENin(X%,751,930) T H E N
PROChit

490 ENDPROC
495 D E F  PROChit :  H I T K O N G %

=HITKONG%-1-1: S C O R E % =
SCORE%+20: PROCupdatescore:
PROCchnextsheet: ENDPROC

The procedure still has a little scope
for improvement, but it's a lot better
than the original.

Character sizes
and positions

When printing characters a t  gra-
phics cursor positions, the programmer

W E I
Z o e
OBEID

should always be aware o f  character
size.

For the sake of brevity I shall use the
word "pixel"  t o  represent a  unique
screen address — i t  is, in  a  sense, a
notional pixel. In Mode 1, a character
is then 32x32 pixels in  size. But  the
program doesn't seem to accept this.

Consider Kong's arms. Each con-
sists of two consecutive characters, and

so is 64 pixels wide — but the left arm is
drawn 60 pixels back from the body,
leaving an overlap o f  4 pixels.

Perhaps this was intended — but i f
so, why does the right arm overlap by 6
pixels? I t  is drawn 90 pixels on from
the start of the body, rather than the 96
one might expect in order to move past
three characters.

Consider the helicopter. I t  consists
of three consecutive characters. yet
there seems to be a consistent assump-
tion that it is 90 pixels wide — look at
PROCpick and PROChitcheck for the
most obvious evidence.

And l a s t ,  l o o k  a t  t h e  w a y
PROChitcheck decides whether Kong
has been hit. The vertical check is fairly
straightforward. Anything at the same
level as the arms or upper torso will be
considered. N o t h i n g  outs ide t h a t
region has a chance (although a miss-
ing Y% in line 420 will give a rather
odd appearance to all leftward shots!).

But the horizontal checking really

New readers might like to know that the
original listing for the King Kong game
appeared in the April issue of The Micro
User. The game was also the main program
on that month4s cassette tape.

Both the magazine and the tape can be
obtained by using the order form on Page
73.

seems a matter of guesswork (I almost
avoided saying "Hit-and-miss"!). Each
shot is drawn over 180 pixels arid is
valid over a range of 179 pixels, which
seems fa i r  enough. There i s  thus a
maximum distance beyond which no
shot is effective, which also seems fair
enough.

The odd things are, first, that there is
also a  minimum distance — get too
close and you'll miss — and, second,
that the minimum and maximum vary
almost randomly for the different types
of shot.

Shooting left at the torso, you'll miss
if you're closer than 25 pixels; shooting
right at the torso, you'll miss i f  you're
closer than 4 pixels; shooting left at the
arms you can actually overlap the arm
by 3 pixels and still score (you can
overlap either arm quite significantly
without crashing): and shooting right at
the arms you can overlap by 26 pixels!

Such inconsistency is easily avoided
with a little thought, and is well worth it
in the finished product.

Boolean
variables

The program makes much use o f
most o f  the special features o f  BBC
Basic, but seems t o  ignore the very
useful concept o f  Boolean variables —
values which can be either TRUE or
FALSE.

PICK%, F L A G ,  L G I R L % ,  a n d
RGIRL% are all begging to be used in
this way. Their values are only ever 0
or I ,  and they are used throughout to
indicate whether certain conditions are
true or false.

Look at PICK% — set to 0 to start
with, to 1 when a girl has been picked
up, and back t o  0  when she is put
down.

In other words, PICK%=-FALSE to
start with, TRUE on pickup, FALSE
again on drop.

It is not only the assignments which
make more sense t o  the reader this
way. Look what happens to the tests:
IF P ICK% THEN I F  N O T
RGIRL% THEN

And the bonus that goes with the
improved readability? The programmer
doesn't have to remember little details
like " I f  it's 1. it is, and if it's 0, it's not"
— the computer now takes care of that.

Natural
looping

Generally speaking, t h e  program
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From Page 47

makes very good use of BBC Basic to
loop in the way the game seems desig-
ned. I n  the one place where this
principle is deserted (that is, in the
program's main loop), i t  is suddenly
harder to see exactly what is going on.

All it takes is three GOTOs, and the
whole thing becomes quite obscure.
Let's t r y  a  more natural way  o f
expressing the same thing (see panel
below).

To me, at least, this expresses the
whole loop a lot more clearly than the
original version. Notice, too, how it
delegates its authority.

Printing the scoreboard and the
helicopter and sounding the fanfare are
all part of the setting-up routine -  so
have them called by PROCsetup. The
rock and its loop counter can all be
dealt wi th i n  one go ,  s o  get  a
PROC rock to do it.

The explosion and gameover proce-
dures can set "exploded" to true, rather
than setting F L A G  t o  1 .  A n d
PROCgameover can  also ask the
player whether another game is re-
quired, setting "finished" accordingly.

Another case for natural looping is
in PROCskysc, which builds the
skyscraper.

A for-loop is used to plot each level
of windows, but within a  level four
separate calls to PROCwin are made to
plot the four windows.

Why not another for-loop? F O R
L96=20 T O  2 5 0  STEP 4 0 :  F O R

aAirori 1I f l lioat i g A l

M%=550 TO 710 STEP 40: .

Variable
names

When speed is required, it does make
sense t o  use the  resident integer
variables A% to Z%, but because this
practice reduces readability care should
still be taken in selecting them.

Again, this program has generally

done well -  X %  and Y %  for the
helicopter position. H% and V% for the
rock's horizontal and vertical speeds -
but Q% and W% for the rock's posi-
tion?

Most of the other variables are very
well named. But why FLAG? We all
know it's a  flag. What we'd like to
know is what it's flagging -  in this case.
-exploded-.

Apart f rom readability, a  great
advantage of meaningful names is that

PROCinit: PROCinstructions

REPEAT

PROCsetup:.REM Which c a l l s  scoreboard,  f a n f a r e ,  and  h e l l .

REPEAT

PROCrock: REM Unplot  t h e  r o c k ,  t h e n  r e p l o t  o r  th row i t .

PROCplayer: REM E s s e n t i a l l y  FROCcheckkeys.

IF F N h i t  THEN PROCexplosion

UNTIL exploded

UNTIL f i n i s h e d

END

it helps us to keep track of just what
variables there are.

Two of the variables in King Kong,
FLAG I and R%, are never used -
something which the  programmer
would have noticed far more readily if
they'd had useful names.

Copying with
afterthoughts

One often wants t o  modify a
program after writing it. This is quite
natural, and nothing to be ashamed of.
But modifications should be thought
out as if they were new programs, not
as if they were additions.

Notice how PROCskysc builds the
skyscraper -  two MOVEs and two
PLOTs to draw the lower rectangle,
two MOVEs and two PLOTs to draw
the upper rectangle, and then two more
PLOTs to tack a bit more onto the top!
Those two extra PLOTs could simply
have replaced the previous two.

Keeping track of
what's been done

When writing a  program, don't
assume what state the computer is in -
think about it. What has happened at
the keyboard when we get to line 30?
Somebody has just typed R U N  and
pressed RETURN. So why clear the
keyboard buffer?

Where is the D ATA pointer when
we get to line 730? We've just done a
RESTORE 750, and read all the data
there, so it must now be on line 760.
Which makes the RESTORE 760 a
little pointless.

Why clear the screen in line 250? It's
just been cleared in line 230 -  or would
have been if it weren't for a little point
mentioned in the next section.

But why clear it at all in PROCinit,
when PROCinstructions is about to
clear i t  aga in  w i thout  fur ther
ceremony?

Miscellaneous
points

PRINT takes as many arguments as
you like, up  to  the end o f  a  240
character line. That means we can
PRINTTAB(5,2); H I T K O N G 9 6 ;
TAB(16,2); SCORE96;TAB(23,2);
SHEET96;TAB(29,2). Much better
than repeating the PRINT command
before every TAB.

GET stops the program until a key
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has been tapped. So REPEAT UNTIL -
GET —1 has exactly the same effect as
dummy=GET. There will be no repeti-
tion involved.

When a SOUND command is issued
with a value like &1001, it means that
a dummy note is to be played, at no
volume, overlapping the release of the
previous note in the same channel. The
purpose o f  this is to  ensure that the
next non-dummy note doesn't interrupt
the release.

Issued at the end of a piece of music
it has no effect at all, because there is
no next note. When envelopes are not
being used i t  has n o  effect a t  a l l ,
because the notes don't have a release
phase. A n d  a  dummy note o f  zero
duration wou ldn ' t  over lap  a  l o t
anyway.

What's the moral here? I suppose it's
something l i ke  "Before y o u  use a
facility, run little test programs to make
sure that i t  does what you think i t
does."

Returning t o  t he  instructions o n

error is a l l  very well fo r  a  running
program, but can be rather depressing
during the debugging. A  more useful
trap would be along the lines o f  ON
ERROR I F  ERR,--17 THEN GOTO
50 ELSE REPORT: PRINT ERL.

This still treats ESCAPE as a  re-
quest for instructions, but reports any
other error as expected.

There is a misprint in the User Guide
which I  imagine has caused a lot o f
anguish among programmers. T h e
VDU statement which turns the cursor
off should have a  semi-colon a t  the
end: VDU23;8202;00;0;

If  the  semicolon i s  missed, t he
system will still want one more byte to
complete the command, and wil l just
take the next byte sent to the V D U
drivers.

In l ine 230, that  next byte i s  a
VDU12, under the guise of  CLS. Try
typing V D U 2 3 : 8 2 0 2 ; 0  C L S
directly into the computer, and you will
see that the cursor has indeed been
turned off, but that the CLS has failed.

Not very nice, that.
I know i t  would be very easy to

interpret this article as a  condemna-
tion of the King Kong program. so I re-
emphasise the wrongness of that inter-
pretation.

I liked the program and I  liked the
game. I  simply saw i t  as  a  good
opportunity to make a few suggestions
which might lead most of us to a better
way o f  programming. B u t  what  i s
better programming? Surely you can't
get any better than a program which
works as required? I  think you can.

I think you can get a program which
works faster where speed is required by
avoiding unnecessary repetition. I think
you can get a program which takes up
less memory, leaving more room for
expansion.

And I  think you can get a program
which both you and others wil l find
easier to read and understand, and thus
easier to debug and modify.

That's not a bad reward for learning
to program the way you think!
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MYSTERIOUS - 6 --
M i n111 ADVENTURES I II -

FOR BBC MICROCOMPUTER MODELS A & B*

Join the growing band
of Adventurers who
are enjoying these
absorbing and stimu-
lating programs. Step
into another world of
Fantasy, Magic, Mys-
tery and Sorcery. Only
your wits and cunning
can ensure success in
these scenarios!

1. T H E  GOLDEN BATON — Venture into a strange province of
Sorcery and  Ev i l  Mag ic  t o  recover t h e  Gorden 6alOr., a
priceless artifact whose powers are said to bring great Health
and Prosperity to the Land.

2, T H E  TIME MACHINE — As a Newspaper reporter you are
sent to Investigate the eccentric professor who lives in the old
house on the Moors. What is his secret and why is his house
now deserted?

3. ARROW OF DEATH (Pt. 1) — A blight has fallen on your
homelands, the Baton has become tarnished and now radi-
ates a malevolent aura of Evil. Your mission is clear — trace
the source of this Evil and destroy... or be destroyed. This is
the first part of an Epic Adventure although each part can be
played as a stand alone scenario.

4. ARROW OF DEATH (Pt. 2) — You now have the means to
destroy your enemy... but you are far from home and this
land is strange to you. Can you cope with the deadly perils
which approach you and have you the strength to see your
mission through to the final conflict?

5. ESCAPE FROM PULSAR 7 — Alone on a gigantic Space-
Freighter. T h e  rest of your crew have died horribly at the
hands of  a  mutated Zoo-Specimen. Your only chance of
escape is  to  reach the Frail Shuttlecraft. But the lurking
Monster is hungry and you are the only food it has left. . .

• Adventures 5-10 inc.

vPIA

I I I SEND CHEQUE OR P.O. TO:

D I G I T A LElm
Imo▪ t. J  F A N T A S I A

I I I

•  WRITTEN IN
ULTRA-FAST
MACHINE CODE.

•  SAVE GAME
FEATURE.

O SPLIT SCREEN
DISPLAY.

6. CIRCUS — Your Car has run out of Petrol on a lonely road
miles from nabitation. As you truoge reiunctanoy clown me
road in search of help you are suddenly confronted by an
amazing sight... in a nearby field is a Huge Circus tent! But
this is no ordinary Circus as you will soon discover ..

7. FEASIBILITY EXPERIMENT — Far across the gulfs of time
and space, a dying race of super-intelligent beings search the
Universe for a Hero to save their existence. , . At length their
thoughts turn to planet Earth. You are chosen to be their
saviour in a bizarre scenario where death is a mere thought
away.

f .  THE WIZARD OF AKYRZ —' You are in the Royal Palace.r  8 The King beseeches you to rescue his daughter from the evil
wizard. If you succeed your reward will be priceless.., failure
will bring certain death.

FgrPERSEUS.AND ANDROMEDA — Travel into the realms of. ancient mythology. Battle with grotesque monsters and super-
natural powers as you search for the hidden secrets of myth
and legend.

P r T E N  LITTLE INDIANS — This mystery begins with a trainl a  journey into a strange country. What secrets are held by the
strange country mansion? What meaning is attached to the
strange idols? Maybe you wil l  f ind ou t  i f  you l ive long
enough...

require 32K RAM

Each adventure comes attractively packaged for just E10.29 inc.

Available soon for ZX SPECTRUM, ZX81 (16K), APPLE

24 NORBRECK ROAD, NORBRECK, BLACKPOOL, LANCASHIRE.
Tel: (0253) 591402

I M M O
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Wye got it all taped!

and 2 4  other programs
listed in the pages of
BBC Micro User
Vol. 1 ,  No.  1 .

March Issue
DEATHWATCH, a superb arcade game that
challenges you to use your skill to fight off
enemy battleships, tanks and helicopters;
BINGO, illustrating clever uses of the randomise
function; BUBBLESORT routines; TESTS for
function keys in machine code routines: a useful
CASSETTE BUGS FIX for users with OS
0.1 a n d  many COLOUR and GRAPHICS
ROUTINES to help you create a kaleidoscope
of screen designs which you can incorporate into
your own programs.

and other programs listed
in the pages of

BBC Micro User
Vol. 1,  No.  4.

*-

June Issue
SPACE PILOT, lost in space with dwindling
fuel supplies, you must fight off repeated attacks
from alien life forms. To replenish fuel, you have
to perform a tricky docking manoeuvre, while to
repair the inevitable damage you must land on a
mountainous planet. NOMISM,  you are a
nomadic herdsman desperately trying to eke out
a living on the plains of Africa. Can you survive
drought, tsetse fly and other hazards? PLUS
other listings from the June issue.

E3.75
each (i-/D&P)

BBC
MICRO
USER

KIN KONG

and 22 other programs
listed in the pages of
BBC Micro User
Vol. 1, No. 2.

April issue
KING KONG, a fast moving game in which you
pilot a helicopter to rescue girls perched on the
Empire State Building before killing Kong:
GRAPHICS, a suite of colourful demonstration
programs; N I M ,  a structural game of strategy;
TOKENS, first steps in unravelling the Basic
ROM: HOROSCOPES, a fun program with
useful error-trapping routines: FORMATTER, an
essential disc utility: DISASSEM, a full machine
code disassembler; HEAT &  L IGHT,  two
measuring and plotting programs.

tivng
ElligE10
EJEIEIG1ENPINS
and other  programs
listed in the
pages o f
The Micro
User
Vol. 1 ,
No. 4 .

July Issue
TENPIN, a highly entertaining simulation of
Tenpin Bowling; SPACEPODS, Try to beat alien
hordes: CUP, Exciting techniques to bring 3D
graphics to the BBC Micro, SCRSAVE and
CSRLOAD, Two programs to allow you to save
and load screens to tape or disc; TEST and
STEADY, A pair of programs to accompany the
Beeb body Building Course; BREAKIFIX, Don't
let the Break key destroy all your precious
variables! FORMAT,  Creates neater listings.

Save wear on your fingers — and ensure your
programs are error-free — with the top-quality
cassettes of programs listed in The Micro User.

and 3 3  other
programs listed in the
pages o f  BBC Micro  User
Vol. 1 ,  No .  3

May Issue
A I R  S T R I K E ,  a  fast  and furious arcade game;
Test your  mental  powers w i t h  P E L M A N I S M ;
25 A N A G R A M S  for  you t o  solve;
C H A R A C T E R ,  t o  generate vertical and  inverted
text; TELETEXT, animation in Mode 7, really
brings the screen to  life; L A B ,  a t r io of programs
to interface laboratory equipment:  1 0  programs
to investigate the OSBYTE routine, BEEB, two
joystick exercises; plus more C O L O U R  and
G R A P H I C S  routines.

15717/E1400 F R U I T I E SMOOG

and other
programs

listed in the
pages Of

The M i c r o
User

Vol. 1 ,
No. 6

August issue
FRUITIES, driven by strange urges you climb
the ladders of adventure to risk all in the gardens
of unearthly frights. Can you survive all the
terrors that await you. or will you, too, fall victim
to the evil Fruities? A really superb game.
ANIMATION,  a suite of programs that show
you how to really bring your screen alive:
CASDISC. The essential machine code
downloader for your disc system: PLUS other
listings f rom the  August  issue.

ORDER FORM
ON PAGE 7 3
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• RICKSOFT •

SOFTWARE
RARY

0co Arcade Games A d v e n t u r e s
Educational U t i l i t i e s  L a n g u a g e s  R O M S

coming soon
Discs, Light Pens, Graphics Tablet.

Most from f l
per fortnight
With up to
25% discount

• RICKSOFT •

Membership E10
For catalogue and membership
form send name and address to
Ricksoft, 78, Warren Drive,
Hornchurch, Essex RM12 4C1X.

0

0

DO YOU WANT A WORD PROCESSOR FOR YOUR BBC
OR A WORD PROCESSOR FOR YOUR BBC?
Yes there is a difference between word processors and we can offer the best because it's the
FIRST PROFESSIONAL DISC BASED WORD PROCESSOR FOR THE BBC COMPUTER.

TM

The MERLIN SCRIBE uses the disc on your computer the same way that professional systems costing
many hundreds of pounds do.
Until now any document you wished to create has been limited to the few pages which could be squeezed
into your computer memorV. This means the computer is really using the disc as if it were a cassette!
The SCRIBE can create documents far greater in size than the computer memory, and really uses the disc
as i t  was intended to be used. SCRIBE automatically loads and offloads pages between disc and memory
without you even knowing it's happening!

Amongst the many super features available are:
* Optional 40 & 80 column screen format selection.
• On screen formatting - you see it as it's printed INCLUDING UNDERLINING.
1 Right justify, word wrap, insert, delete, move copy & centre.
* Document merge (will merge two documents into one from disc).
* Addresses all four drive units allowed by your BBC disc system.

Plus many more professional features.
SCRIBE comes in ROM with five minute fitt ing instructions, printer utilities on disc and a comprehensive
manual. P R I C E  E59.95
Also MERLIN SCRIBE in ROM for cassette machines E29.95, and on tape E19,95. Al l  prices include VAT.
Post and Packaging 60p.
N O M  M E R L I N  COMPUTER PRODUCTS (BUCON LIMITED)NSA 1 8  MANSE L STREET, SWANSEA, SA1 5SG. TEL (0792) 467980
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The new Seikosha
Graphics Printer.

Here it is in Co our

Here it is in Black & White

Here it is at last, the colour
graphics Seikosha printer.

Same constant reliability,
same versatility and same habit
of shattering price barriers -
just £425.

•  Unique 4 hammer head
mechanism prints 7 colours or
30 shades in a single pass.

•  High quality graphics
with colour specification by
dot units.

•  Colour mixing without
smearing.

•  50 characters per second
whatever the colour mix.

•  80 and 106 characters
per line.

•  Pin feed and friction feed.
•  Unique 4 colour ribbon

with reifflcing reservoirs for
long- life colour.

•  Centronics Parallel inter-
face with serial (RS232) and
Video (RGB) interface options.

Telephone the number
below and we'll tell you where
your nearest dealer is located.

DRG
BUSINESS
MACHINES
(Peripherals Division),
13-14 Lynx Crescent,
Winterstoke Rd,Weston
super Mare.13S24 9DN
Tel: (0934) 419914

August 1903 MICRO USER 5 3
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The
garden of
unearthly

frights..
With apologies to H. Bosch

ONCE upon a  t ime there was a
garden, one of many levels connected
by steep and hazardous ladders. In
this high and airless garden grew wild
and mysterious fruit, tempting and
tasty.

Yet many perils awaited those who
sought it. Some perished from lack of
oxygen. Others died in terror as they
found that the object of their desires —
the fruit  they'd sought so  long —
attacked them viciously.

Yet st i l l  people came, perhaps
driven mad by craving for the deadly
fruit, perhaps just to test their foolish
courage. Still they sought to reach the
highest levels a n d  few survived.

Are you brave enough to scale the
ladders a n d  surv ive  t h e  f r u i t y
encounter? Your only chance is to dig
holes through the levels and trick the
little devils into falling through. In -
structions are given in the game, but
first a few hints:
•  Don't  stay in the same place too
long.
•  D ig  holes fast and deep and hit the
fruits before they get time to crawl
out.
•  Watch out for the ultimate horror
— a n  overgrown mango ,  w h i c h
appears at the higher skill levels. It is
deadly. The only way you can beat it
is to drop it through all five levels.

Oh yes,  you've go t  three lives.
You'll need them.

•
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From Page 59

Strawberry - Red - 100 Points Level 1
Gooseberry - Green - 200 Points - Level 2
Banana - Yellow - 300 Points Level 3
Bilberry - Purple - 400 Points Level 4
Mango - Cyan - 500 Points Level 5

PROCEDURES
PROCinit: Dimensions arrays —

sets high score, sets up user defined
characters sets up envelopes.

PROCheader: Sets up title screen
header.

PROCtides: Sets u p  display o f
control keys.

PROCinstruct: Displays scenario.
PROCmove: Animates man.
PROC man move: Checks key-

board and takes appropriate action,
checks if man is over a hole or if man
is over a trapped Fruity.

PROCdig: Checks which direction

man is facing and selects the correct
dig procedure.

PROCdig_right: Dig a hole to the
right of current position. Or fill in hole
if Fruity is trapped there.

PROCkill_right: Decides wh i ch
Fruity has been hit.

PROCdig_left: A s  f o r  P R O C
dig_right.

PROCkill_left: A s  f o r  P R O C
kil Li ight.

PROCfall: Drops the man through
a hole and checks that he has not
dropped on a Fruity.

PROCdead: Subtracts one man.
Displays headstone. I f  n o  l ives
remaining — PROCend. Get ready for
next sheet.

0%

R%
V%
W%
X%
Y%
Z%
AX% (N%)
AY% (N%)
MX% (N%)
MY% (N%)
NCAR%
OCAR%
OLDAX% (N%)
OLDAY% (N%)
MAN%

MAJOR VARIABLES

Used for point testing of brickwork.

Distance required to kill a falling Fruity.
Displayed colour of Fruities.
Score to date while Fruity is falling.
Ascii value of last key pressed.
Used as an array pointer to indicate Fruity co-ordinates
being accessed (also used as a loop counter).
Amount of oxygen remaining.
Number of Fruities on present sheet.
Logical colour of ladders.
See AX% (N%)
See AY% (N%)
X position o f  man.
Y position of man.
Used as a pointer of the man's Y position.
Fruity (N%)'s X  position.
Fruity (N%)'s Y position.
Fruity (N%)ls X  vector (direction and speed of travel).
Fruity (N%)'s Y vector (direction and speed of travel).
Man's new display character.
Man's old display character.
Fruity (N%)'s old X  position.
Fruity (N%)'s old Y position.
Number of lives remaining.

YOU score points by trapping the
aliens, or “Fruities", in holes and fill-
ing them in before they crawl out.
You will meet:

As you clear each sheet more Fruities
will appear unti l  you k i l l  three o f
them, after which you return to one.

This is of  a tougher variety.
Dropping a  Fruity through more

levels scores more points.
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PROCend: Displays end message.
PROCoxygen: Calculates a n d

displays current oxygen level.
PROCallens: Calcu lates n e w

Fruity positions. Checks i f  they fall
into hole or tills partially dug hole.

PROCIevel: Decides position o f
man in relation to Fruities and sets
appropriate Y vector (to move them
up or down).

PROCamove: An imates  each
Fruity.

PROCafall: Sets up falling Fruity
and tills holes as i t  passes through
them. Decides whether or not Fruity
survives.

PROCsplati K i l l s  F r u i t y  a n d
displays intermediate score for a few
seconds.

PROCcrawl_out: Makes F r u i t y
jump out o f  hole and fills hole in.

PROCdrop: D rops  F ru i t y  i n t o
hole. shakes it, and checks for time
limit before i t  crawls out.

PROCscreen: Sets u p  original
Mode 2 display.

PROCsheet: Sets initial values at
beginning o f  each new sheet and
determines new logical colour o f
ladders.

PROCbricks: Draws the bricks.
PROCIadders: Decides where t o

put the ladders.
PROCladd: Draws the ladders.
PROCposition: Decides the start-

ing positions and vectors of all three
aliens.

PROCerror: Traps  escape key.
Resets editing keys and keyboard
repeat d e l a y  i f  a n  e r r o r  i s
encountered.



If you can buy it cheaperwell refund the difference:

Minis 8" Discs
SIS S/D £16.95 for 10 S/SS/D £17.95 for 10
S/S D/D i19.95 for 10 S/S D/D £23.95 for 10
D/S DID i22.95 for 10 D/S D/D £24.95 for 10

This month's offer is another winner -  a
consignment of 14- R G.B. colour monitors
manufactured by J.V.C. -  at prices never seen
before in the U.K. Suitable for use with BBC Micro,

RGB MEDIUM RES E199.00
Resolution, 370 x 235. Pixels.
Display, 80 characters x 25 lines. Slot Pitcht3mm.
Input, Video R G B  Analogue with TTL input.
SYNC -  Separate SYNC on RGB. Features, On/Off
switch with pilot light. Brightness control_
Power 220/240V 50/60HZ.

RGB HIGH RES 099.00
Resolution. 580x 235 Pixels.
Display, 80 characters x 25 lines. Slot pitch.41mm.
Input, Video R G B  Analogue with TTL input
SYNC -  Separate SYNC ON RGB.
Features, On/Off switch with pilot light.
Brightness control Power, 220/240V 50/60HZ

IBM COMPATIBLE £349.00
Spec as above with IBM Interface.

TEAC DISC DRIVES
TEAC 55F -  51/2" D/S 80 track. Formatted single
density 400K Double density 800K. o n l y  1,229.00
Case to hold two drives with power supply and
blanking plate. o n l y  149.95
Ribbon lead to connect one drive to BBC. £ 1 2 . 0 0
Dual Ribbon lead £ 1 5 . 0 0
Power lead to connect one drive to BBC. £ 5 . 0 0
Ideal for use with BBC Micro. Full warranty. Low
power consumption. Slimline latest technology.
Switchable 40/80 track.

CANON DISC DRIVES
KIDD 6106 51/4" S/S 40 track. Formatted single density
100K. Double  density 200K. £ 1 2 9 . 9 5
Case to hold single drive. £ 9 . 9 5
Leads as with TEAC DRIVES

THE ORGANIZER DESK
At last a desk designed for the personal user. Full
size desk. Suitable for all leading micros. On castors.
Teak finish. DEALER ENQUIRIES INVITED. o n l y  £49.50

DOGFIGHT
If you have a BBC 32K with any 0.5. become a flying
ace with our wonderful new game Dogfight. An
exciting 2 player game with 8 levels of difficulty.

only £8.65
12" GREEN SCREEN

MONITOR
One year warranty, ex stock delivery, 18 MHZ, Phono
connector. Limited quantity. o n l y  £69.95
Lead to connect to BBC £ 5 . 9 5

Lynx, Oric, Apple II, Apple III and IBM etc.
It's safe to put a cheque in the post today.

Because, if you find someone who's cheaper, we'll
refund the difference

NASHUA FLOPPY DISCS

S/S 80 Track £24.95 for 10
D/S 80 1 rack £26.95 for 10
With full 5 year warranty. All mini discs have hub
rings and a FREE plastic library case

8" DISC DRIVES SHUGART
C O M P A T I B L E
FD514 S/S Dual density. Formatted 600K Byte

only £149.00
FD650 D/S Dual density. Formatted 1.2M Byte

only £199.50
Pertec 90 day warranty.
Case to hold 2 drives -  complete with power supply
and fan. o n l y  £99.95,

VIEW DATA TERMINALS
Prestel, Built in modem. G.P.O. approved, slimline
design.  o n l y  el 99.00
• Our price pledge only applies to the NC monitor
To order: Add carriage at the following rates:-

Discs 85p. Other goods E7.00. Add VAT at 15% to
total and send your order to:

Government and educational
orders welcome.

PUS SUPPLIES
158, Camberwell Road, London SE5 OEE
Tel: 01-701-8668 (3 tines) 01-703-6155/617

SiSIL I C  InD
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MP
B.B.C. M I C R O  SOFTWARE

SOFTWARE &  SERVICES
DEPT. BM, 165 Spite! Road,

Bromborough, Merseyside L62 2AE.
Telephone: 051-334 3472

Features:-
Cable Clips, Dais wi th  storage,
CastorS, Cable Tidy,  Whi te
Melamine.
E49.95
All inclusive
Teak or  Mahogany Veneer
E 1 0 extra.
4 Wa y  Mains Socket +  Cable
E 1 2 extra.
Dimensions:
Width 60cm Length 1 0 5 c m

K.J.G. Products
6 Cambridge Road,  N e w
Malden, Surrey.

Money refunded i f  returned
within 10 days in good
condition.

L . S . A .  S Y S T E M S

MARPLE COMPUTER CENTRE
BBC COMPUTERS
SERVICE & INFORMATION

CENTRE
30/32  M a r k e t  Street,

Marple, Stockport ,  Cheshire.
Tel: 0 6 1 - 4 4 9  9 9 3 3

Also Apple, Torch. Altos business systems.

-FIRIENWOOD" J o u r n e y  on a quest for the Golden Bird of Paradise
C6•50 +  VAT  i n  this adventure game. Travel through caverns anda forest in a land of monsters and magic where

death waits around every corner,
"SURVIVOR- Y o u  are shipwrecked on a tropical island in this
£6.50 +  VAT  u n u s u a l  adventure game. Can you survive andescape back to civilisation, or will you end up in

someones cooking pot. Try it i f  you darell l  Written
in machine code.

" S WA M P A  fantastic high speed game in machine code with
MONSTERS" f u l l  colour and sound. Can be played with or without
£6.50 +  VAT  j o y s t i c k s .  Guide your robot through an alien swampand try to destroy the monsters that inhabit it.

(Model B or 32K Model A 4- User Port).
'•SPACEGUARD" Y o u r  ship is trapped by aliens in this great space
E6•50 +  VAT  g a m e .  Your only chance is to destroy them whilstavoiding the mines they are laying. Can be played

with or  without joysticks. Mode 2 graphics and
sound. (Model B or 321( Model A  +  User Port).

" INVADERS"  A  fast moving space game. compiled in machine
C6•50 +  VAT  c o d e .  I t  utilises mode 2 C01010 graphics and sound

All programs require 32K and run on all operating systems. Disc
versions now available, ask for details. Prices include postage within
U K. Send S.A.E. for full range of programs and price list or ask yourlocal dealer.

Trade enquiries welcome.——

ALL PRICES INCLUDE POSTAGE. CHEQUES
AND POSTAL ORDERS PAYABLE TO: M . P.  SOFTWARE.

S.P.
ELECTRONICS

BBC Model B 1.2 0.S
Upgrade Kits A to B
Disc Operating System •
Disc Drives ....................
Cassette Recorders . ..........................RTTY PROGRAM ................. •  •  . . . .
Circuit boards for RTTY decoder (Inc. 'risque . •
Computer Dust Covers ............................................ ..•• C3.00
C P 8 0  a n d  S t a r  5 1 0  P r i n W S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 3 4 3 . 0 0................................................. 3 . 0 0
Printer Cable (Centronics) ...................................... - .... 2 . 9 0
Joysticks (pair)

VIEW Word Processor ................................................. E59.110
WORDW1SE Word Processor ............ . .......................... E39.00

SAE for full list. Al !  available Mail Order i w h i l e  stocks lest.

All prices apply
Wide selection of  software. hooks, leads, plugs, etc.

413 Linby Road,  Hucknal l ,  I

Tel: 0 6 0 2  6 4 0 3 7 7  ( a l l  prices include VAT)

Carriage
e*traNotts. N G 1 5  7TS .

£ 3 9 9
£ 6 0
f l O S
• from E228

f18.90
• £7.50

£6.30

NOTE
INVADERS

t r •
Three superb programs for the BBC 'B'• Spectrum 48k or VIC 20.

Never has learning to read music been so much fun and so easy -  atschool or in the home

Dereck Riddell -  music specialist and BBC expert -  has produced three
programs which are just what music teachers have told us over andover again they want.

STAFF1 and STAFF2 teach both bass and treble note-recognition withfull colour and sound.
INVADERS gives a games format opportunity to increase

music-reading speed. Name the notes before they destroy your base!
All 3  programs for £9.25 (all inclusive'

Trade and export enquiries welcome, Orders/enquiries (SAE) to:
CHALKSOFT LTD., (BMU8)

Lowmoor Cottage, Tonedale, Wellington, Somerset TA21 OAL.

XTENDED COLOUR-FILL GRAPHICS
E.C.F.G. GIVES YOU A CHOICE OF

P. 4  BILLION +  ! !
SHADES FOR TRIANGLE FILLING

IN BBC MODES 0,1,2,4 &  5
• PLOT 81 and  8 5  commands for triangle—filling

hove been adapted to  use the ECFG fill—shade
currently selected by new ECFG user—friendly
commands. G C O L is still used for  line colour.

• Easy choice of  17 ,  289  &  6561 subset colours
between those normally available in 2 ,  4  &  1 6
colour MODEs. Further options include colours,
angles, spacings &  widths of  cross—hutch etc.

• ECFG commands can be  used in BASIC, typed
from the keyboard, accessed in Assembler, o r
in future BBC Micro languages. ECFG is MOS—
adaptive, and proven with versions 0.1 t o  1 .2

• Bootstrap from cassette rapidly builds an ECFG
module a t  a  RAM address pre—defined by PAGE,
which is  then automatically increased 512  bytes
to allow immediate LOADing o f  programs etc.

Price :  i10  inc :  Mai l  Order only
GAELSETT Software

44 EXETER CLOSE, STEVENAGE, HERTS. SG1 4PW.
(Tel. Stevenage 51224)
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Articles in the June issue included:

1

Articles in the March issue included:
0 Part 1  o f  our  series on  computing for

beginners introduces the keyboard.
LI How to build your own games paddle.
O R e v i e w  o f  t h e  A l p h a b e t a  w o r d

Processor.
O Part 1  o f  our easy-to-understand guide

to text colours and graphics.
O Part 1  o f  our  introduction t o  the BBC

operating system.
El How t o  avoid those annoying cassette

loading problems.
O DEATHWATCH! Complete listing o f  this

arcade game.

Articles in the April issue included:
graphicsE H o w  t o  produce impressive

using Teletext Mode 7.
O Hav ing  l i s t i n g  t r oub le?  W e  r e v i e w

common copying errors.
El Par t  2  o f  comput ing  f o r  beginners

discusses simple programing techniques.
O Our graphics course teaches h o w  t o

draw multi-coloured lines,
•  KING KONG!  F l y  your  helicopter and

rescue maidens in distress.
O Part  2  o f  o u r  gu ide  t o  t h e  BBC 's

operating system.

Articles in the May issue included:
•  Pelmanism: Full listing for this absorbing

memory game.
O Mode 7  an imat ion  g i ves  impressive

graphics with low memory costs.
O Simple techniques to generate vertical or

even inverse text.
O O u r  g r a p h i c s  c o u r s e  c o n t i n u e s

colourfully with triangles and rectangles.
O Build yourself a  joystick: Part 3  o f  the

Beeb Body Building Course.
O T w o  w h o l e  a r t i c l e s  d e v o t e d  t o

investigating the Osbyte routine.

O Part 2  o f  our series on editing on  the
BBC Micro looks at LIST and LIST°.

LI We  sound out the BBC speechchip.
0  Par t  2  o f  o u r  ser ies o n  st ructured

programming.
O Our beginners' series examines the use

of the INPUT statement.
O Cassette Capers — more ideas t o  solve

those perennial cassette problems.
O 8-PAGE PULLOUT: Part 1 o f  our Guide

to Software for the BBC Micro.
LI Build yourself a  graphic digitiser w i th

the latest Beeb Body Building exercise.

:=1 TEN PINS' A n  enthralling simulation o f
ten pin bowling.

O The PRINT statement revealed — a n
exposé of  its intricacies for beginners.

O Graphics: Stunning sunburst effects with
simple graphics techniques.

D Procedures: The latest instalment o f  our
structured programming series.

D Using the User Port to maximum effect:
The Beeb Body Building Course explains
how.

O SPACE P O D S !  A  compel l ing  space
adventure. Can you halt the aliens?

\ .  Back numbers still avail

Li How to upgrade a Model A to  B at half
the shop price.

O Create your  own  micro portrait gallery
with our "Shapes- program.

O Play B ingo  a n d  learn  a b o u t  random
numbers.

O Part  1  o f  o u r  evaluat ion o f  co lou r
monitors for the BBC Micro.

El Speed up your processing time with our
sorting routines.

o  Programmers' Workshop shows how t o
test for  function keys in machine code
routines.

Part 2  o f  o u r  review o f  B B C  colour
monitors.

O 8-PAGE PULLOUT: Essential reference
guide for Basic programmers.

O Final part of how to upgrade a Model A
into a Model B.

o  Programmers' Workshop helps you f ind
the ROM's action addresses.

O Binary code: What is i t  and how to  use
it.

D Disc formatter: The  essential program
you need to run discs.

O Part 3  o f  o u r  computing course f o r
beginners introduces string variables.

O AIR STRIKE! A  fast and furious arcade
game.

O Anagrams: A  simple word game for  the
whole family.

11] Part 1  o f  a  series exploring structured
programming.

O H o w  t o  m a k e  f u l l  u s e  o f  t h e  B B C
Micro's editing function.

O W e  uncover  t h e  h i dden  * F X  ca l l s ,
explain indirection operators and give a
single key memory display program.

O B e y o n d  Z  —  a n  e a s y  t o  f o l l o w
introduction to User Defined Characters.

O SPACE PILOT! Three games in  one i n
this all action galactic blockbuster!

O Graphics:  W e  inves t iga te  t e x t  a n d
graphic windows.

O Nomsim: an intriguing simulation o f  life
on the African Savannas.

O We present a colourful guide to bringing
your User Defined Characters to life.

1

CIA Articles in the July issue included:
LI Wordwise: A n  i n  depth review o f  the

word processing chip for the BBC Micro.
O Learning to like loops in the latest article

in our beginners' series.

LI Are8view o f  Epson's latest printer, theFx o
O H o w  t o  tu rn  your  BBC Mic ro  in to  a

sophisticated design tool.
0  Hexadecimal h ighl ights  i n  t h e  la tes t

instalment of  Bits and Bytes.
O Programmers' Workshop: H o w  t o  ed i t

with impunity and fix that break key.

•

ORDER FORM
ON PAGE 73
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The BBC Microcomputer
Specialists
GUILDFORD COMPUTER CENTRE offers
a complete range of Computers for
Home, Business and Educational
applications.
Large stock of additional equipment
available includes:- Printers, Hard/
Floppy Disc drives, Monitors etc., for
most makes.
An  extensive range of Business software
(Accounts, Stock, Payroll, Word
Processing etc. ).

Drop in for a frank discussion and expert
advice on your requirements or arrange
a demonstration. We give a full and
expert backup to ALL our sales.
Stockists of:- BBC/Acorn, Torch, Oric,
Olivetti, Hitachi, TRS-80, Commodore,
Dragon, Sharp, Sirius, Osborne, IBM,
Newbrain, Epson, Seikosha, Cumana,
etc.

GUILDFORD
COMPUTER

C•E•NoT•RoE
1 The Quadrant, Bridge Street,

Guildford ,Surrey.GU1 4SG
Telephone (0483)578848

PERIPHERALS
PRINTER.
COLOUR MONITOR
DISC DRIVE
TORCH Z80 DISC
CASSETTE RECORDER
CUMANA DISC DRIVES

TOLWORTH:
230 Tolworth Rise South,
Tolworth, Surbiton,
Surrey KT5 9NB
Tel: 01 3 3 7  4317
SUTTON:
30 Station Road,
Belmont, Sutton,
Surrey SM2 6BS.
Tel: 01 6 4 2  2534

SOFTWARE
ACORNSOFT
BBC SOFT
PROGRAM POWER
BUG-BYTE
SIMON HESSEL

I U D S  THE WACORN
SPECIALISTS

EALING:
114 Gunnersbury Avenue,
Ealing. London W5 4HB
Tel: 01 9 9 2  5855
RICKMANSWORTH:
Greystone Works,
The Green, Croxley Green,
Rickmansworth,
Hens WD3 3AJ.
Tel: (0923) 779250

ADD-ONS
JOYSTICK
LIGHT PEN
GRAPHICS TABLET
TELETEXT
Z80 PROCESSOR
6502 PROCESSOR
MEMORY UPGRADE
DISC INTERFACE

MILTON KEYNES:
Unit 1, Heathlield,
Stacey Bushes, Milton
Keynes,
MK12 5HP
Tel: (0908) 317832
NEWBURY:
26 Stanley Road,
Newbury, Berks RG14 7PB
Tel: (0635) 30047

BOOKS
30 HOUR BASIC
BBC BASIC
BBC MICRO REVEALED
LET YOUR BBC TEACH
LEARNING TO USE BBC
ASSEMBLY LANGUAGE

Easy parking
at all our

Closed Mondays,



GP IR LP 111 EDI GP
KINGSLEY

R.G.B. MONITOR/TV
( G R I M M  APPROVED)

As supplied to Education Authorities Specification
R.G.B. inputs (Analogue and Digital Levels) all models

1 Volt P.P. composite video (remote model only)
Teletext decoder available to plug into chassis. (remote
model only). Remote control of computer via monitor

(remote model only). Sound input gives access to audio
amp all models. Instantly switches back to TV.

12" MONOCHROME MONITOR/TV
14" COLOUR MONITOR/TV
16" COLOUR MONITOR/TV
16" COLOUR MONITOR/TV REMOTE
20' COLOUR MONITOR/TV REMOTE
22" COLOUR MONITOR/TV REMOTE
26" COLOUR MONITOR/TV REMOTE
PLUG IN TELETEXT MODULE
CONNECTING LEAD
CARRIAGE AND INSURANCE
4 YEAR GUARANTEE

E95 + VAT
£227 4- VAT
£255 + VAT
£295 + VAT
£315 + VAT
f  340 + VAT
E380 + VAT

£75 + VAT
E5 + VAT

£9.50
f29.60

KINGSLEY
40-42, Shields Road, Newcastle-upon-Tyne,

NE6 1DR. Tel: (0632) 650653

BBC SOFTWARE
Quality Software produced by professionals and used in hundreds of
schools throughout Great Britain.
FUN WITH WORDS 8  E 8  00
Start your fun with alphabet puzzles in ALPHA. 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. Learning should be fun. The tape
includes ALPHAVOWELS,THERP,SUFFIXES and HANGMAN.
EDUCATIONAL - 1 A  or B E 8 . 0 0
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, MATH2, CUBECOUNT, SHAPES,
SPELL and CLOCK.
EDUCATIONAL - 2 A  or B M O O
Although similar to Educational -  1 this tape is more advanced and
aimed at 7 to 12 year olds. The tape includes MATH1. MATH2, AREA,
MEMORY (Model B onlyl, cuBEcoursa and SPELL
GAMES OF LOGIC & CUNNING N B  0 3 . 0 0
For children and adults alike, The tape includes AUCTION, FLIP,
REVERSE. TELEPATHY and HEXA15 (Model B only).
SUPERLIF B  £ 6 . 9 0
Fast (machine code) version of a popular 'Game of life' in a large
universe_
KATAKOM BS B  E 9 . 2 0
Are you cunning enough to discover and seize the treasure in the
Katakombs AND return alive? What and where are your enemies? Can
you Outwit them? Yes? Then your adventure will take you through
unending forests, besides tumbling streams, over lonely plains to
desolate ruins and finally underground to the tortuous KatakornOs. Be
prepared for anything!
UTILITIES N B E 8 . 0 0
Behind the mundane title lies an assortment of useful procedures and
functions which can save you hours/days of programming effort: date
conversion. input and validation routines, graphic routines (cube,
rectangle. awl, sorts, search and many more.
•••• SPECIAL OFFER " "  Any 3 cassettes for E20.00
Add 50p p/p per order. Please state your model.
DISCS -  TORCH 280 pack -  BOOK, second processor with 64K RAM,
CP/M• compatible operating system plus system
software E S  90inci. of VAT

Delivery free within 30m radius otherwise E10 delivery charge
Cheque/P.O. to GOLEM LTD, Dept 8 77 Qualitas, Bracknell,

Berke, RG12 4OG. Telephone: (0344) 50720

-,N00.0151'4111
4 1 0 0

B B C
•CURREATIT 001

PRESTEI
Sell

ALL OPERATING 3 2  K
SYSTEMS

A full Wove\ 0101 whiten sireulatich'lAvaic 01 the famous Corn 747I real tans IfYSIMMIttnt anti visual display.
30 runway view Meal-Wove or Danceekl, large awls movag poallers plus ragital readoor Demonstration
ePtRoaCh and lending Full, separate bawling program Area chart. notes and eight pter, Fantastic,

Wollpack I I I
BBC 32K, all operating systems

Combat briefing and program
• • Sometimes your first warning is a lancing disruptor
beam striking Coen beyond —sometimes t h e y
materialise close at hand. You are either quick or
dead" "A think, zap and think again game!"

trsis in t r w t i o r  a r n a t o g  toll colour Starftekt graphics iv sound. PoiLlitillie ship control, each
ship has is own rnnmen and dewerly. A types ol enemy. mete., shies. Good strategy retvaded by ene,ov

Locnsaiion noor combat rewarded by Seat'', Rau rescue,' refuel cosslexel Rotating base %tabor'. IMP,
galachc warp.
KREMLIN multi ievel mare escape with Gremenstbcentsl30 graphics and sovecl.lrnap.'compees;quen
H''DIAIIQMN'OTr'irl time. saveable. 30  patterns of Colo., and Sound, men. drum.
WORD PERFECT triencln. and vefaataa, lull facility 10.50 column ons,clptOcessor Ladd 1410, disc
DEALERS ONLY PLEASE PHONE 105031 20EO76 ROYALTIES DOC PAYS THE BEST fon  THE BEST

-DOIRENTLY OA
Plet L A A

IKAINIET Sae

Orders to. Doctor Soft, 293 Coneygree
Rd., Peterborough PE2 SLR
NO extras all prices fully inclusive

•  Special offer El off
for 2 Items, £2 off
for 3 [terns, etc

FLIGHT
SIMULATOR

& BRIEFING

A new concept, a new classic

. . .  copies of 7 4 7  @ 17.95 N a m e
c o p i e s o f W o l l i p a c k 1 7 3 5

M o l e s o f K r e m l i n 1 6 9 5 A d d r e s s
c o p i e s o f H a r m o n y E69 5
c o p e s ofW o r d Perfect199 5

TOTAL I —

DOCTOR SOFT
ADVANCED SOFTWARE

A NEW SERVICE FOR
BBC MICRO OWNERS

You can now get printed listings of their programs,
without having to buy an expensive printer.
A listing is essential for development and de-bugging of
programs and, for would-be contributors, most
magazines prefer to receive a listing taken from a
working program.
Example Charges:
PROGRAM LISTING

(Maximum Block Count -&20)  E 1 . 9 5
Excess charge (over 8,20 blocks)   2 0 p  per 9 blocks
EXTRA PROGRAMS (on same tape)  M O O
300 baud Tapes   .  50% extra
HIGH RES. SCREEN DUMP

(needs line added to program)   5 0 p
•  WORDWISE DOCUMENT PRINTING SERVICE

Details on request
BEERPRINT will despatch a high quality printed listing, from I N
cassettes only, by return of post. All material will be handled
in strict confidence and tapes returned with the listings.
BEEBPRINT SOFTWARE
GAMES 1: SQUIRM and FLATTEN MANHATTAN -  A
Snake/Worm type game and a  Bomb Run game on
one tape   E 3 . 5 0  (32K)
GAMES 2: CODE-KRACKER and KRACK-WORD T w o
"Mastermind" style logic games   C 3 • 5 0  (32K)

All plices include past and picking

An S.A.E. for full details and a  sample listing.

beebprint
SPECAALfST COOPLITERSERvices

Dept. MUS
19, Orchard Way, Hurstpierpoint,
Hassocks, W.  Sussex 6 N 6  9UB,
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LOGICAL and bitwise operators i n
BBC Basic, according t o  the BBC
Micro User  Guide, a r e  equivalent
(Page 205). Unfortunately, therefore,
the operators A N D ,  O R  and EOR
need t o  b e  bitwise operators a n d
cannot always be used as logical ones.

Consider the example in Program 1
(the THEN in line 60 may be omitted).
If both conditions in line 60 are true,
that is i f  SIZE is 9 and if WEIGHT is
9, then of course. QUIT is printed, and
if one or both of  them is/are false the
QUIT is not printed.

Here, and in the following examples,
printing Q U I T  serves merely as an
acknowledgement — the program is not
actually exited. The process, bitwise,
used by BBC Basic is first to evaluate
both conditions t o  either TRUE o r
FALSE separately.

Since the only combination of two of
the t w o  logical values T R U E  and
FALSE which when ANDed can be
resolved t o  T R U E  i s  TRUE A N D
TRUE, "QUIT" will be printed only i f
both conditions are true (some under-
standing of Boolean algebra or logic is
required here).

The effect of line 70, incidentally, is
to cause the REPEAT U N T I L  loop
to repeat indefinitely, so the program
has to be exited by pressing Escape.

UNTIL 0 (nought) could have been
sp u s e d  instead of UNTIL FALSE, sinceFALSE i n  B B C  B a s i c  h a s  t h e

numerical value O. (TRUE has the
numerical value —I.)

However, if the first condition in line
60 (SIZE=9)  were n o t  t rue,  then
regardless o f  the result o f  the second
condition (WEIGHT.---9), the two con-
ditions together could not give TRUE
(because as  explained, using A N D ,
only T R U E  A N D  T R U E  g ives
TRUE). This should be clear to anyone
able t o  understand simple logic - -
bitwise or otherwise.

Yet the second condition is always
tested. This can easily be shown by
deleting l i ne  5 0  a n d  running t he
program again.

Irrespectiile o f  whether S I Z E  i s
equal to 9, the error message "No such
variable at line 60" appears and refers
to the variable WEIGHT.

This shows that whatever the result
of the first condition, an attempt is
made t o  test the second, which i s
unnecessary when the result of the first
is FALSE (such as when SIZE does
not equal 9). Hence the operator AND
is not a true logical one.

So what?  W E I G H T  should b e
defined anyway, and it doesn't matter

• whether the second condition is tested.
Quite so in this case, but suppose the
second condition takes the form of  a

10 REM *** PROGRAM I ***
20 MODE 7
30 REPEAT
40 INPUT 'SIZE 1, SIZE
50 INPUT 'WEIGHT ", WEIGHT
60 IF SIZE=9 AND WEIGHT=9 THEN PRIM

T 4*  QUIT **"
70 UNTIL FALSE

on
the BBC
Micro

10 REM *** PRO6RAM II ***
20 MODE 7
30 REPEAT
40 INPUT 'SIZE 1, SIZE
60 IF SIZE =9 AND FNYESNOOWANT TO O

UlT") THEN PRINT '** QUIT * f •
70 UNTIL FALSE

10 REM *** PROSRAM III ***
20 MODE 7
30 REPEAT
40 INPUT 'SIZE " ,  SIZE
60 IF SIZE=9 THEN IF FNYESNWOANT

TO QUIT') THEN PRINT sfit QUIT
70 UNTIL FALSE

By ALLEN HARDY

call t o  a  function which G E Ts  a
response f rom the  user, as  i n  the
program in Program

The func t ion  def in i t ion,  w h i c h
should also be typed in, is given in Pro-
gram VIII and some explanatory notes
follow later. (Note that only lines 10,
60 and 100 to 200 need be typed to

amend the existing code.)
Understanding that AND is a logical

operator, you may think that the func-
tion will be called only when the first
condition is true, line 60 being exited
when the first condition is found to be
false.

Unfortunately, as explained, this is
not the case — the function is always
called. But  unless there is an ELSE
clause, replacing A N D  in line 60 with
THEN IF (or just IF since the THEN
is optional) wi l l  produce the desired
effect. See Program I I I ,  which differs
from Program I I  in only lines 10 and
60.

This, as  you  would expect, does
cause the remainder o f  line 60 to be
skipped (at least as far as any ELSE
clause) i f  the first condition is false.
That is, you are asked "Want to quit?"
only when SIZE=9. (An ELSE clause
may follow, but due to BBC Basic's IF

THEN E L S E  syntax, it may not
be matched with the intended IF.)

This, then, provides us with one solu-
tion to  unnecessary testing o f  condi-
tions i n  a n  I F  statement wi th any
number o f  conditions and using the
operator AND.

Thus, in general,
IF (testable condition I )  A N D
(testable condition 2)  A N D  •
(testable condition n )  T H E N
(action)

may be recoded:
IF (testable condition I)  THEN IF



"practically
speaking..

Machine:
BBC Model B

Programs:

U M  Database
Fully User-definable
Up to 15 fields per Record
Search & Sort on any Field
Select/View/Print/Calculate
Report Generator

DFM Mail Labels
Reads Database Files
Resort/Select to User's specification

DFM Wordflow (coming soon E19.50)
Word processor to link with Database

Catalog
Library Filing System
36 Element Records
Cross-referencing
Search/Sort/View/Print

Please supply for ;  D i s c  drive type
: Tape (tick)

Copies

Name
Address

Programs
DFM Database
D M  Mall Labels

Catalog

E24.00
E10.00
C19_50

value ofI enclose a cheque/PO to the

Price V a l u e

c

m u  Please send me details of your programs (tick) D

Available Soon:

Invostat
Invoice and Statement Generator
Defineable Formats
Look-up Tables
Auto-calculate including VAT
Sales Analysis and Listings

Transact
Process. Sales/Purchases/Bank/Petty Cash
Full Transactional Analysis
Automatic Double-Entry Checking at Input
Auto-Posting of Nominal Accounts
Trial Balance

Notes:
Prices include P&P and VAT
All programs are disk and tape compatible,
easy to use and supplied with documentation.
Software Support & Newsletters direct to
registered users.

Please write or phone for further information.
24 hour Access/Visa Barclaycard Hotline

01-289 6904

Dialog Software
19 Short s Gardens. London WC2H 9AT



From Page 66

(testable condition 2 )  T H E N
IF ( t e s t a b l e  condition n )
THEN (action)

This causes the line to be exited as
soon as one condition is found to be
false without testing o f  subsequent
conditions.

Should the operator be OR, a little
more complex recoding is required:

IF (testable condition I )  OR (test-
able condition 2) OR ( t e s t a b l e
condition n) THEN (action)
may be recoded
IF N O T  (testable condition I )
THEN IF NOT (testable condition
2) THEN I F  NOT ( t e s t a b l e
condition n) ELSE (action)

This causes the action to take place
as soon as one condition is found to be
true without testing of subsequent con-
ditions. That is, the line is skipped as
far as the ELSE clause.

Try replacing the THEN IF  in line
60 o f  Program I I I  with OR.  When
SIZE is 9 you will see that again the
second c o n d i t i o n  i s  tes ted  u n -
necessarily, But using the new coding
suggested above — given in Program IV
— no test o f  the second condition is
made when the first is true.

It i s  essential that SIZE=9 be in
brackets, since otherwise t h e  h igh
priority operator NOT operates on just
SIZE on account of  its having higher
priority than " = "  (see page 144 of  the
User Guide).

Note also that just  as  an  ELSE
clause i s  no t  compulsory, i t  i s  no t
illegal to have no THEN clause. An IF
statement with neither clause, however,
is pointless. •

There is no point in recoding a line
using only EOR operators as all condi-
tions must always be tested anyway.

The above arguments m a y,  o f
course. be extended to IF  statements
using any combination o f  the logical
operators AND, OR and EOR. It may
be necessary, however, to use brackets
to override operator precedence.

These me thods  o f  prevent ing
unnecessary tests w i l l  a l so  reduce
execution time, which may be useful in
ioops.

The problem o f  preventing u n -
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10 REM **. PROGRAM IV fit
20 MODE 7
30 REPEAT
40 INPUT 'SIZE 1, SIZE
60 IF NOT iSIZE.9) THEN IF NOT FNYE

SNO('IANT TO QUIT') ELSE PRINT 4*  QUI
T f."

70 UNTIL FALSE

10 REM tit PROGRAM V
20 MODE 7
30 1=0
40 REPEAT
50 1.1+1
60 PRINT"GAME",1
70 UNTIL 1.5 OR FNYESNO('WANT TO OU

IT')
ao Pair 'tit QUIT **1
90 STOP

10 REM •** PROGRAM VI 444
20 NODE 7
JO 1.0
40 REPEAT
50 1.1+1
60 PRINT"GAME",1
70 IF 1=5 THEN UNTIL TRUE ELSE UNTI

L FNYESNO('NANT TO QUIT')
Ro PRINT gli# QUIT f."
90 STOP

necessary testing of conditions in other
statements — U N T I L fo r  example —
becomes a little more difficult.

Suppose you want a game to repeat
until either a counter. I, equals 5 or you
answer "yes- to the question "Want to
quit?" asked at the end of each game.

The program in Program V will not
do because even when 1 is 5 you will
still be asked whether you want to quit.
Line 60 represents the game and when
the word QUIT is printed the program
is actually exited.

The p rog ram  i n  P rog ram V I
provides one solution via a change to
line 70 by simply preventing the func-
tion call when 1=5.

Line 70 in Program VI I  causes the
game to repeat until 1=5, when you are
asked i f  you want to quit. Using AND
in place of  the OR in line 70 of  Pro-
gram 5  would be acceptable only i f
AND worked logically by not testing
the second condition when the first is
false.

The function FNYESNO(QS)
The function in Program VIII may be

called from any program whenever a

10 REM **t PROGRAM VII
20 MODE 7
30 1=0
40 REPEAT
50 1=1+1
60 PRINT'GANE',I
70 IF 1.5 THEN UNTIL FNYESNO(iNANT

TO QUIT') ELSE UNTIL FALSE
80 PRINT "*. QUIT fie
90 STOP

100 REM •#* PROGRAM VIII ff.
110 DEF FNYESNO(14)
120 LOCAL A
130 PRINT OW (Y/N) ?
140 REPEAT
150 A.GET AND ILDF
160 UNTIL A.78 OR A.89
170 PRINT CHRSA;
180 REPEAT UNTIL 6ET=13
190 PRINT
200 .(A.89)

100 REM *if PROGRAM IX #44
110 DEF FNYESNO(QS)
120 PRINT OW (YIN) ' ;
130 ON INSTR('Y00,8ETS) SOTO 140,1

40,150,150 ELSE 130
140 =TRUE
150 =FALSE

yes or no response is required. It causes
its argument to be printed followed by
(YIN) ?, GETs a keyboard character
from the user and returns TRUE for
"Y" or "y" and FALSE for "N”  or
and ignores all other characters.

The AND &DF in line 150 converts
all A s c i i  codes  f o r  l o w e r  case
characters t o  those fo r  capitals (the
Ascii codes for N and Y being 78 and
89 respectively).

(A=89) (line 200) has the logical
value T R U E  i f  A=89 ,  that  i s  i f  •
CHRS(A)="Y", and FALSE other-
wise.

Line 1 8 0  — R E P E AT  U N T I L
GET.13 — causes the function to wait
until the Return key is  pressed (13
being the Ascii code for Return). I f  no
such pause is required the line may
simply be omitted.

Program IX shows an alternative yes/
no function, but due to a bug prevent-
ing the use o f  an ELSE clause i n
ON G O T O  and ON G O S U B  in
a function or  procedure definition, i t
may not be used in the first version of
BBC Basic. (See note on page 309 of
the User Guide.)
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MODE 7 has many applications as it
gives the most user memory of any of
the modes on the BBC Micro. The
unfortunate disadvantage that I  find
with this mode is that a colour control
character is required at  the start of
each new line, o r  the display will
remain black and white.

Here I  illustrate four simple routines
to p u t  coloured characters o n  the
screen. They could obviously also be
used to give white letters on a coloured
background. and with a little adapta-
tion, coloured letters on  a  coloured
background could be achieved.

There are two restrictions to using
any o f  the routines directly:
•  There mus t  b e  n o  Pr int ing i n
column I  o f  the screen.
•  The screen must not have scrolled
since the last clear screen.

All the routines work by putting the
colour control character i n  location
8c0000 and in further locations in steps
of 40.

Routine I  is  a  Basic procedure to
illustrate how the method works. The
procedure is from lines 1000 to 1050,
with lines 10 to 100 calling the proce-
dure to illustrate its use.

The program i s  sel f  explanatory,
with line 1010 adding 128 to X% so
that the parameter carried to the proce-
dure is the same number as the func-
tion key giving the same colour on the
1.2 OS.

Routine 2 is in machine code to put
colour on a quarter o f  the screen. In

LOOP, the X  register is incremented
and every 40 (counted in LOOP I by
the Y register) the control character is
put in location SLOCOO indexed by X.

To test the routine, type it in and run
it. Then clear the screen by CTRL+L
and list the program. I f  you then type
CALLS% the top part of the list should
change colour. To  alter the colour
change line 70  o f  the program and
rerun it.

Alternatively the query indirection
operator can be used to  change the
appropriate byte of memory.

Routine 3  i s  basically Routine 2
written four times with different start-
ing positions. Test it in the same way as
Routine 2, but just list up to line 200 to
prevent scrolling.

Routine 4 is Routine 3 adapted to fit
in the interrupt routine. This means
that t h e  f i r s t  co lumn  o f  contro l
characters is constantly refreshed and,
subject t o  the  t w o  conditions pre-
viously mentioned, t he  screen w i l l
remain coloured.

To implement the routine, run it and
check that it has assembled starting at
&1080 (if it has not, the following will
have to be adjusted accordingly). Then
the vector pointing to the start of  the
interrupt must be changed to point to
the start o f  this routine (the routine
ends with a  jump to  the normal in-
terrupt). To  do this type:

?&204=84.80:?&205=&10
After this, clear the screen and all

further writing should be in colour. To

NeNill

change the colour type ?&1088---n,
where n is the appropriate colour code.
Note that the memory location will be
different i f  the program assembled
starting somewhere other than &1080.

This routine can be removed from
the interrupt by typing:

?&204----&93 :?&205----&DC
although any colour already on  the
screen will remain there.

Note that programs will not load or
save with this routine in the interrupt,
but t h e y  w i l l  r u n  sat is factor i ly,
although slowed down slightly..

All these routines have been written
so that they can be easily understood
by inexperienced programmers a n d  1
may give all programmers some new 1
ideas. 1

It is hoped that more experienced 1
programmers will use the ideas to write th
more efficient colour routines of their
own.

One easy improvement is to set up a
text window to prevent the colour con-
trol characters being touched. T r y
these extra lines in the first routine and
test i t  by typing GOT014
140CLS
150PROCCOLOUR(I)
160VDIJ28,1,24,39,0
170END

The screen should remain red and
the t w o  res t r i c t ions  p rev ious ly
mentioned are overcome.

It should be noted that while the first
three routines will run on any OS,
Routine 4 will not run on OS 0.1.

I-1
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1 REM ROUTINE 1
2 REM

10 CLS:INPUT'llhat colour required 1
1-81',C1

20 FORINIT0160:PRINT' TEST'NEXT
30 PROCCOLOURICI1
40 PRINTIPRESS SPACE TO SEE OTHER C

OLOURS'
50 A:GET
60 FORco1our:ITO8
70 PROCCOLOURCcolour1
80 A:INKEY(200
90 NEKT

100 601060
1000 DEFPROCCOLDUROM
1010 X%.111+128
1020 F0R1131744T032744STEP40
1030 ?I%:X%
1040 NEXT
1050 ENDPROC

1 REM ROUTINE 2
2 REM

10 DIM GAP% 100
20 FORIOTO3STEP3
30 Pl:SAPI
35 SZITI
40 1
50 OPT!
60 CLC
70 LDA•130 PUT COLOUR CODE HERE
80 LOW
90 .LOOP LDY140

100 STAII7C00.X
110 .1.00P1 INX
120 BEQ FIN
130 DEY
140 BNE LOOP1
150 JMP LOOP
160 SIN RTS
170 1
180 NEXT

1 REM ROUTINE 3
2 REM

10 DIM GAP/ 100
20 FORI=ITO3STEP2
30 P1:6API
35 SI-IPZ
40 C
50 OPTI
60 CLC
70 LDA1130 PUT COLOUR CODE HERE
80 LDX10
90 .LOOP LDY1140

100 S14i7C003
110 AWN INX
120 BEQ FIN
130 DEY
140 BNE LOOP1
150 Jr LOOP
160 JIM 10110
170 .LOOPA LDY140
180 STAlt7CF0.1
190 .L0OPA1 INX
ZOO BEQ FINA
210 DEY
220 BNE LOOPA1
230 JMP LOOFA
240 JIMA LDX10
250 .1.00PB LDY140
260 STAUDEO.X
270 .LOOP111 INI
280 BEQ FINS
290 DEY
300 OK LOOPB1
310 JMP LOOPB
320 .FINB LDX10
330 .LIDOPC LDY140
340 STA117ED0.X
350 .LOOPC1 INX
360 BEQ FDIC
370 DEY
180 BME LOOPC1
390 alf LOOPC
400 .F1NC RTS
410 I
420 NEXT

1 REM ROUTINE 4
2 REM

10 DIM GAP% 100
20 FORI=ITOSTEP2
30 PX:SAP1
35 SZ:P%
40
50 OPTI
51 SEI
52 PHA
53 TXA:PHA
54 TYA:PHA
60 CLC
70 LDA1130 \ PUT COLOUR CODE HERE
80 LDX10
90 .1.001° LDY140

100 STA17C00.X
110 .LOOP1 INI
120 BEG FIN
130 DEY
140 SHE LOON
150 JMP LOOP
160 .FIN LDX10
170 .LOOPA LDY140
180 ST4117CF0.1
190 .LOOPA1 INX
200 BEQ FINA
210 DEY
220 BNE LOOFA!
230 JMP LOOPA
240 .FINA LDX10
250 ,LOOPB LDY140
260 STAIODEO.X
270 .LOOPB1 INX
280 BEQ FIND
290 DEY
300 SHE LOOPB1
310 JMP LOOPB
320 .FINB LDXSO
330 .LOOPC LDY140
340 STAIJEDO.X
350 .LOOPC1 INX
360 BEQ FINC
370 DEY
380 BNE LOOM
390 JMP LOOPC
400 .FINC PLA:TAY
401 PLA:TAX
402 PLA
403 JNP tDC93
410 1
420 NEXT
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I f  you take Out a subscription to
Micro User you wi l l  receive completely
free the sturdy copy-holder illustrated
above, together with a  large crib card
containing essential information and
charts that wi l l  save you continually
referring to the User Guide. This free
gift is for a limited period, so subscribe
now!

E6.29
Blue printing on either light blue or white backgrounds

Keep your
collection o f
Micro User
complete with
these handsome
binders

COMPLETE THIS
COUPON TODA

Your BBC Micro
needs

protecting!

PVC dust covers
Standard

E 3 . 2 5  (be ige)
Deluxe

a i 5 3 . 9 5  (clear)

Micro User

All prices include postage, packing and VAT,
and are valid to 30  August 1983.

Please enter number
required in box E

annual subscription

Commence with

Surface
Air

Micro User back issues

1 1 1 1 1 1 1 P a

UK £12
EIRE E13

EUROPE £18
Surface mail — USA £15

Air mail — USA E25
mail — Rest of world E15
mail — Rest of world E30

i s s u e T O T A L
March 1983

April 1983
May 1983

June 1983
July 1983

TOTAL
Cassette tape annual subscription

I I E1.25 UK
Rest of world:

T E 1 , 5 0  — SurfaceE 2 • 5 0 —A i r m a i l

f e w  ( U K  &  Overseas)
Commence with   t a p e  (state month) TOTAL

Cassette tape
single copies
E3.7 5
(UK & Overseas)

Dust Covers
E3.25 — Standard
E3.95 — Deluxe
(UK & Overseas)
Binders
E3.95 — UK
£5.00 — Overseas

Age 6-8 2 8 "
Age 10-12 3 0 " - 3 2 "
Small 3 4 " - 3 6 "
Medium 3 6 " - 3 8 "
Large 3 8 " - 4 0 "
Extra Large 4 0 - 4 2 "

I I

Deathwatch March  1 9 8 3
King Kong
Air Strike

Space Pilot
Tenpin
Fruities

T - S h i r t s  E 3 . 2 9  (UK &  Overseas)
Sweat Shirts E6.29 (UK & Overseas)

April 1983
May 1983

June 1983
July 1983
Aug 1983

TOTAL

TOTAL

TOTAL

T-Shirt
Blue White

Sweat Shirt
Blue White

TOTAL

Payment: please indicate method ( j )
A c c e s s / M a stercharge/Eurocard

BarclaycardNisa
American Express
Card No
Expiry Date
Cheque/PO made payable to Database Publications Ltd

TOTAL

Name
Address

Signed
Send to: Micro User, FREEPOST, Europa House,

68 Chester Road, Hazel Grove, Stockport SK7 5NV.
(No stamp needed i f  posted in UK)

Or you can order

oting credit card nts 0 6 1 - 4 5 6  8 3 8 Y 9 a m  - 1
d expiry date.

061-456  4157 (subscriptions/back numbe

• RDER FORM
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STAR SOFT
FANTASTIC

INTRODUCTORY OFFER!
3 TAPES FOR THE PRICE

OF ONE!!  (E9.95)
Superb colour graphics and sound. Very user

friendly. Launched and acclaimed at the BBC
Micro User Show.

1. PUB GAMES PACK -  Darts, Dominoes
and two Card Games.

2. PICASSO -  Auto Painting Programs.
3. M I C R O  PA I N T  BOX -  Painless

programming with our picture gallery -
lets you frame our pictures and then list
and frame your own.

Available early August from:

STAR SOFT
9, Chatsworth Road, Worsley,

Manchester M 2 8  4N  U
Tel: 061-794  8076

ex VAT Inc VAT

BBC Model B 348_26 E399•00

100K TEAC single disc drive
200K TEAC twin disc drive
800K twin double sided 80 track drive
800K PACE dual 40/80 switchabte
400K PACE 40/80 switchable

E179.00
E339.00
E575.00
£610.00
E345.00

E205.85
E389.85
E661.25
E701 .50
E396.75

TORCH 2.110 Disc Pm
1800K + 2843+ 64K RAMI

E755.00 E 8 6 8 . 2 5

EASYTABS PROFESSIONAL BUSINESS
SOFTWARE FOR BBC/TORCH

E99.00
E99.00
£99.00
E99.00
E99.00

Sales Ledger
Purchase Ledger
Cashbook
Word Processor
Mail List (Link to Word Processor)

E113.85
E113.85
E113.85
E113.85
E113.85

Sanyo 12" Green Screen Monitor
Cabe! 14' Colour RGB Monitor
Microvitec 14" Colour RGB Monitor

£79.00
El 89.00
E239.00

E90.85
E217.35
E274.85

Epson RX843 Printer
Epson FX80 Printer
Star 510 Printer
Star 515 Printer
CP80 Printer
Juki Daisywheel Printer
Smith-Corona Daisywheel Printer
Byte-Writer Printer/Typewriter

E269.130
E359.00
E279.00
E379.00
E279.00
E389.00
E469.00
E479.00

E309.35
E412.85
E320•85
E435.85
E320.85
E447.35
E539.35
E550.85

Authorised BBC/Acorn Service Centre for Repairs, Upgrades,
Modificatkins.

7 ANTIGUA STREET, EDINBURGH EH1 3NH.
TELEPHONE: 031-557 4546

IL 13 0 Nit 11r4461 1EPSON
PRINTERS _AT IMBEATAIME PRICES

EPSONEX80 1 2 7 5 - 3 - V A T

16.11.4 EPSON M OS 1 3 6 5 + V A TSTAR 1,299+VAT
grAR515 1 , 3 8 9 + V A T
CP80 1 , 2 9 9 + V A T

THY, NEW 'STAR' AND 'Cr PRINTERS -
AS GOOD AS EPSON

STAR & EPSON - THE BEST ON THE MARKET.

,  -

A l l  pr inters carry a 1 Year Guarantee and come with
paper. Shipment is by TNT Overnight, Express to your
door -  Please add f.:7 + VAT carriage.
Payment by Cheque, Access, Visa etc.
All prices apply to  31st  August, 1963.

Shipments throughout UK. We can
export to most countries in the world.
Please phone for Access or Visa
buying details

Micro-Spares
We cannot and wi l l  not be beaten on Price!

Note our change of address
104-106 Hanover Street, Edintm.rghEH2 1DR

031-226 3345

000000000000000000000000000o oooo F o r  a lot of fun on your 0o oO B B C  -  join our club ooo
O  M e m b e r s  p r o g r a m  l i s t ings ,  c o m p e t i t i o n s ,  spec ia l  0
O o f f e r s ,  lokes and snippets of news and comments. 0
0  W e  have a vast selection of games, utility and 0
O b u s i n e s s  software . . .  0
O O v e r  150 titles currently in stock! 0
O T H E  STATACOM TOP 10  0 0

0
0
0
0
0
0
0
0

O  K i l l e r  Gorilla (Prog Power) P a i n t e r  (A&FI
O  R o a d  Runner (Superior Soft} C a s t l e  of Riddles (Acornsoft)
O  M o o n  Raider (Prog Power) C e n t i p e d e  (Superior Software}Rugger (Various) A l i e n  Dropout (Superior Software)f l M e t e o r s  (Acomsofb

NEW TITLES
napp

0
0  7 4 7 ,  Space Shut t le  Snooker,  Starship Commander.
O  O T H E R  FAVOURITES
O  W o r d w i s e ,  Logo. EDG Graphics. Jumbo. Chess, Cash BookAccounting. Mail List, Stock Control.
C) D I S C  DRIVES: From E265 -  LVL (Shugart). TEAC
O T o r c h  IZBO k l

0

O  P R I N T E R S :  Oki Microlines a speciality, also Seikoshas. Epsons 0(the new FX80). the Spark Jet Printer and others.

O  M O N I T O R S :  Mirovitec' 4  t o  20siCL!,13&P0,rtatels Luxor 0O  T V / M o n i t o r
O  ACCESSORIES: Joy sticks, Cassette players, Cassette boxes, 0Cables, Digitisers, Dust Covers and "The Plug-.
O 0
O  0 0 0 0 0 0 0 0  0  0 0 0 0 0  0  0 0 0  0 0 0  0  C )  00  0 0  0  0 0 0  0  0 0 0  0 0
0  0 0 0 0  0 0  0 0 0   0 0  0  0 0  0  0  0
O 0  0  0 0 0 0 0  0  0 0 0 0 0 0  0  0 0  0  ( - )0  0  0  0  ' - ' , ,0 0 0 n  0  0  0  0 0 0  0 0 0  0 (-)
0  S T A T A C O M  LIMITED. ,
O  2 3 4  HIGH STREET, ' , . - J
O  S U T T O N ,  0
O  S U R R E Y ,SM1 1NX.  0
O 0

I 0  Telephone/Mai l  Orders Welcome: 01-661 2266 00 0  0 0 0 0 0 0  0 0  0 0 0  0 0 0  0  0 0  0  0  0  0  0  0  OC



MANSION MURDERS .4•*-1-•

Teac CS50A Single, 100K €212.75
Teac CD5OF Dual, BOOK €632.00
Teac CD50A Dual, 200K E360,00
Cable and Format Disc & Manual €11.50
Torch Z80 Disc Pack, BOOK E874.00

PRINTERS
Seikosha GP100A £215.00
Seikosha Gp250X €271,50
Epson FX80 Ill €450.00
Interface Cable for above £15.00

MONITORS
Microvitec 14"  Colour £287.50
Cabel 14"  Colour €230.00
Zenith 12" Green Screen €86.25

Mansion Murders slowly reveals a web of suspe
weapons and motives, with time and place
variations.

You can take risks—though you may get
murdered yourself!

Every time you play you geua different situation,
with thousands of variations —a strategy game
which tests your deduction and logic.

Comes complete with rules and notes on tactics
Uses colour and 28k of program space.
£6.95 (postage etc. included) from
tillIALLEhli41 i;IINIE11;
64 Ferndale Road, London E II

B B C  M I C R O  I N  S C O  T L A N D

M o d e l  B E399 EX-STOCK with Free cassette lead worth fitt
WITH THE LATEST 1.2 OPERATING SYSTEM
Disc Interfaces available ex  stock [ 9 7 , 0 0  al l  inc.

DISC DRIVES

• EST. 1824

ANDREW WHYTE & SON LTD
(Authorised BBC Dealer and Service Centre)

LEVEN HOUSE,
12 LEVEN STREET, EDINBURGH,

(W.  Kings Theatre, Tolicross)
TEL: 031-228 1111 CM-S 9-5.30)

THE TYPING MASTER tm
(Tile typing tutor that puts you in a

class o f  your own)
The Typing Master program exists to teach you to type. The
easily-met target is 30 words per minute with 95% accuracy over 30
half-hour sessions. The following facilities help you to accomplish thisstandard.
'Sight & Type' introduces you to the keyboard with the correct finger
for each key and takes you to a speed of around 12 words perminute.
-Touch-Typing' takes you to around 24 words per minute at the same
time ensuring you learn the peripheral keys to the same standard as
those most commonly used.
'Practice Exercises' gives Non-timed accuracy orientated exercises
and Timed speed/accuracy exercises. The results are given in words
per minute and percent accuracy. The target standard (and far
beyond) is achieved through this module.
'Session Monitor' holds your hand all the way through the course
from first use of the program to that final. very useful result.
To back up the program you get a 4-page documentation on how to
approach the course and a record card to fill-in as you progress
through the modules.
The Typing Master' is not a toy, I t  is a professionally written
program which has as its sole purpose the teaching of
typing/keyboard skills in a way that is friendly and fun. It was written
by a typing instructor and it has been marketed world-wide on CP/M,
MSDOS. PCDOS and other operating system-based machines over
the last two years.
Now it is available for the BAC Micro in two versions: 'Basic Version'
ISingle-user). or: 'Business/Schools Version' (up to 99 users). The
latter adds other facilities including a 'Records File' module for the
upkeep of each user's record.

BBC Micro Basic Version (Model A or B) (cassette) E20.00
BBC Micro Business/Schools Version idisc only) E125_00

Please send payment with order to:

Anthony Ashpitel
Software Systems,

56 London Road, Harleston,
Norfolk, IP20  9132.

Telephone: (0379) 852807

•

ACORN

SOFTWARE: Full range of ACORNSOFT, UK,
MICRO-POWER, GEMINI, PLEASE CALL OR
SAE FOR LIST. (ADD 50p POST PER ORDER.)

Carriage C6 per item, all prices include VAT,
please check price before ordering.

EDUCATIONAL &  B U L K
DISCOUNTS AVAILABLE

August 1983 MICRO USER - l b
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AEROSPACE SYSTEMS DEVELOPMENTS LTD
NEW PRODUCTS FOR THE BBC MICRO

HARDWARE
1_ Biomedical ampli f ier 2  channel instrumentation
amplifier, opto-coupled for maximum safety- Measures
all usual biomedical functions. Plugs into analog socket.E20•00

2. Ex tender  board. Plugs into vacant ROM socket,
allowing either an extra 16k of RAM or up to 64k of
EPROM   £ 1 8 . 5 0

3. E p r o m  programmer. Automatic copying and
programming of 2k and 4k single rail chips.
RS423 1Mcs. or user port operation   £ 6 0 . 0 0
4. E p r o m  eraser. Erases up to 16 chips. Timer version
available- Safety switch £ 2 0 . 0 0  With Timer f  25.00
5. A l a r m  Uni t .  Protect your valuable equipment with
our sonic alarm. 110dB at 3  metres This is
ABSOLUTELY SHATTERING!! Mains and integral NiCad
battery operated. False alarms cause operation for one
minute only, with auto reset   £ 5 6 . 0 0

6. Cables. Cassette leads (state termination required)£2.00
£ 1 0 . 0 0

Printer cables (state printer type)

SOFTWARE AND SERVICES
1. Wordprocessor.  Tape based 4k program. offering fast operation
insert and closeup, search and replace, justification, line length up to
240, infinitely variable page length.
Cassette and manual   f  5.75

2. Ma i le r.  Tape based mailing list program. Auto tape search for
named records, which may be of any length up to 240 characters. Sort
and merge, save and load all or part of lists. Very fast operation.
Cassette and manual   C 5 . 7 5

3. Ut i l i t ies.  A cassette containing various utility programs such as
screen print, screen save, a disassembler, string and integer sort, tape
bug fix, bad program fix. graph plotter (up to 5 curves).
Cassette  . . .  C 5  75

4. Tape  and disc copying, pointing. Fast, professional copying of
cassette and disc Prices on application, but around 40p per single
sided cassette for quantities up to 500. this includes labels and plastic
box. Post and packing extra. (C2.50 up to 50 off, C1.00 for each extra
75 off).
Printing service. Confidential service using Epson and letter quality
printers. Prices £2.50 per 2,000 words Epson. £ 3 5 0  per 2,000 words
letter quality_ Tapes or disc must be written using our Wordprocessor
or "Wordvvise.• (except for listingsl•

5. Good programs required.
We pay 40% royalties on good programs. which need not be games-
You retain copyright.

send cheques and postal orders to:
ASD Ltd., 30 West End, latintOrit Bicester, OXON.

(No cheques cashed until goods are dispatched)
Except where stated, prices include VAT and postage.

BBC OWNERS
Why not consider the HOBBIT FLOPPY TAPE SYSTEM for your computer?
The HOBBIT gives you all the facilities you would expect from a floppy disc at a fraction
of the price.

Brief Specifications
*  ReadNVrite speed of 750 BYTES per second
*  Capacity: 101K BYTES per CASSETTE
*  Average access time 22 seconds
*  Up to 138 FILES per CASSETTE
*  Completely automatic — no buttons to press
*  Fully built, boxed and tested. Just plug in and go
*  System can support TWO DRIVES

Available from stock PRICE 035.00 plus VAT MP £3.00
Also available for NASCOM computers PRICE E120.00 plus VAT

Manual only £1.50
Access and Barclaycard accepted

The Hobbit is available from most good computer dealers.
For more details contact:

Ikon Computer Products
KILN LAKE, LAUGHARNE, CARMARTHEN, DYFED, SA33 40E. Tel: Laugharne (099 421) 515



CONT
THE
WORLD

HAVE you ever seen those science
fiction fi lms where the hero is  con-
fronted by  an  all-powerful computer
controlling every aspect of the planet's
environment and defence? Said hero
then has to outwit the computer before
the credits rol l  and you can al l  go
home.

He does t h i s  b y  asking some
enigmatic question l ike "How?"  o r
"Why?" at which the whole machine
starts to smoulder and smoke before it
bursts into flames, showering sparks all
over our retreating hero.

As those of  us with computers well
know, i f  we try this sort of thing what
actually happens i s  t h e  computer
answers with SYNTAX ERROR o r
MISTAKE — a little easier on the hard-
ware, i f  a trifle dull.

This month we shall see how you
can control external devices with your
computer and, if you are brave enough,
really put the wind up the next person
perpetrating an error.

The simplest way of getting the BBC
Micro to control devices is through the
user port. Last month we saw how we
could access this easily using the transi-
tion board, and this will be needed for
this month's exercises as well.

When the user port is used as an

THE B0 B
BUILDING
COURSE

I L

or at least
eight bits of it!

output it gives a signal of 0 volts or +5
volts. This is sufficient for controlling
many devices, but the output cannot be
used directly. The reason is  that the
VIA which constitutes the user port
can only supply about 1.5 m A, and so
this current has to be amplified before
it can accomplish anything useful.

As we are not increasing the voltage
available but only the current, this type
of amplifier i s  sometimes called a
buffer, which is actually an impedence
matching circuit.

As the VIA can only supply a small
current, we say i t  has a high output
impedence. Some devices, like relays
for example, m a y  require a  large
current to drive them and so are said to
have a low input impedence.

Therefore a buffer is used as it can
convert a high impedence signal into a
low impedence signal.

The type of buffer required depends
on the device you are controlling and
its impedence. For the purposes of this
article. impedence can be considered to
be the same as resistance.

Let's look at a practical example to
see what I  mean. One o f  the devices

you might want to  control is an in-
dicator light, and a  very convenient
type is a LED, or Light Emitting Diode
(see Figure I).  This has quite a high
impedence, but not high enough for us
to dispense with a buffer.

Typically, a LED will need 10 mA
flowing through i t  t o  give adequate

7-1.6v

Total
voltage T

Figure I :  Voltage and
currents on an LED

brightness. In addition, when the LED
is on it will have about 1.6 volts across
it (this is for a red LED — other colours

Z le i ra l t e t  1  & i r  I  I C C O  7 0



From Page 79

have 2.7 volts). Therefore to drive this
from 5 volts we need a resistor to limit
the current.

Ohms law states that E=1*11, where
E---,voltage in volts (using V would be
just too easy), I.current in amps (see
comment on E) and 11.resistance in
ohms.

With this formula you can work out
the value o f  resistor needed f o r  the
LED. The resistor has (5-1.6) volts
across it and 10 mA (0.01 amps) flow-
ing through i t ,  and so  we  need a
resistor of  340 ohms.

After all that calculation we find that
they do not make a 340 ohm resistor,
and so we have to settle for the nearest
standard value of  330 ohms.

This may seem a little strange. but a
lot o f  electronic design is  based on
careful calculation a n d  then gross
approximation. I n  t h i s  case t h e
approximation was made in how much
current is needed. The more current the
brighter the LED. until finally i t  burns
out. Most LEDs are rated at 20 mA,
and so you see the resistor value is not
at all critical.

Having arrived at this arrangement
how can we control it? There are two
basic methods. One is to  source the
current and the other is to  sink it,

Figure 17a:
Source current

Figure Mb:
Sink current

This is like a  tap and a plug in a
bath. A  tap wil l source water and a
plug hole will sink water. In both water
is flowing.

You can draw a  parallel between
water and current, for both flow along
a circuit. To  see how current can be
sourced or sunk look at Figures ha and

In each, the controlling device is

Figure l i la:  Source switch

Supply

Figure 11/: LED driven from buffer

shown as a switch. I f  it were indeed a
switch there would be no  difference
between the two circuits.

We need a switch we can control,
and typically that means a transistor.
This produces the two methods of con-
trol shown in  Figures M a  and I I Ib.
The second method i s  the preferred
one. (You might know it would be as it
is not the one you would expect!)

The advantages o f  sinking current
over sourcing current is that there is a
0.7 volt drop across the base emitter of
a transistor, and so this would limit the

4-5 volts
14
1

13 12 11 1 0

3 4 5  6  7
0 volts

Figure V:  Pinout of 74LS05 buffer

Figure Il lb: Sink switch

available voltage.
This i s  important because not  a l l

logic devices give 5 volts as a logic one.
Some give as low as 3 volts.

Also many T T L devices (Transistor
Transistor Logic) have what is known
as an open collector output. That is, the
collector is the output connection and
the emitter is connected to the 0 volt
line.

I f  just a single LED is needed then it
is possible to use the circuit in Figure
111b, bu t  a  much more economical
approach is to use an open collector
TTL buffer.

Figure I V  shows the L E D  being
driven f r o m  a  buffer. T h e  device
74LS05 has six such buffers in i t  and
should cost less than 20p.

Figure V  shows the  relationship
between the buffers and the pins. Note
that these are inverting buffers, and so
a logic one wi l l  turn on the output
transistor (closing the switch) and the
LED Will light, just as we would expect.

Well, that  i s  one piece o f  extra
hardware wired u p .  N o w  wha t  i s
needed in the way of software to con-
trol it?

The first thing we need t o  do  is



program the V IA to tell i t  which bits
are going to be used as outputs.

As we saw last month, the register
that controls this is  called the Data
Direction Register, and is located at
address 8z.FE62 (remember that " & "
indicates a hex value).

For each bit on the user port which
we want to use as an output we must
store a logic one in the corresponding
bit in the data direction register.

For example, suppose we want to
use bit 4 to control our LED, then we
store the bit pattern 00010000 (8t.10) at
address &FE62. •

This can easily be done using the
indirection operator. Thus the com-
mand ?FE62=8410 would set bit 4 as
an output and all the rest as inputs.
(Note that this does not work over the
Tube. See my comments last month on
this.)

This setting up or initialisation need
only be done once at  the start o f  a
program or  session. However, when-
ever the break key is pressed this will
initialise the VIA so that all the bits are
inputs.

You can reprogram the break key so
that the user port is initialised the way
you want and so avoid this problem.

When a bit is initialised as an input
and you have connected i t  up as an
output you will have the effect of a per-
manent logic one output.

Many external devices are the simple
on/off type and so we only need to
store a one at the appropriate bit for it
to turn on. Likewise, to turn it off, we
need only store a logic zero in the bit.

The problem comes when there is
more than one output. because any
write to the user port affects all the out-
puts at once. What we need is a method
of altering only the bit we want while
leaving t h e  res t  o f  t he  ou tpu ts
unchanged.

To do this you first need to read the
value currently on the outputs by using
the indirection operator o n  the lef t
hand side of  the equals sign_

Next, on ly '  the b i t  you  want  t o
change must be altered and that value
then written back to the user port.

The instructions you need to change
a bit are the logical operators AND,
OR a n d  Exclusive O R .  Each one
changes bits in a different manner.

These can best be understood by
looking at a few examples.

We will define the byte (8 bits) we
want to change as "the word" and the
number we use to change i t  as "the
mask". So in our case the word will be
the result given b y  the  instruction

0 1 0 Word

Mask

Resulting
word

Word

Mask

Resulting
word

Word

Mask

Resulting
word

0 1 1

0 1

The A N D  operation

0 1 0

0 0

0 0 1 0

The Exclusive O R  operation

0 1 0

0 0 1

0 0 1

?&FE60, a reading of  the user port.
Suppose we want to set bit 4 to a

logic one. To  set bits we must use the
OR operation.

The mask now has to be worked out.
With an OR operation a  one in the
mask will produce a one in the word, a
zero in the mask wil l leave the word
unchanged.

Note that this operation is carried
Out on each bit in the byte separately.
So o u r  mask f o r  setting b i t  4  i s
00010000 or in hex &10. Thus the in-
struction:

/ILFE60=?&FE60 OR &ID
will turn on the device connected to bit
4. Similarly, to turn off  bit 4 we must
use a mask, but this time with the AND
operator.

The rules for the mask for this logic
operator say that a zero in the mask
gives a zero in the word, and a one in
the mask leaves the word unchanged.
This makes the mask a little bit more
difficult to work out.

What we want is a zero at bit 4 and
logic ones every where else. This gives a

The OR operation

Figure VI: The bitwise combinations of
logical operators

THE BEE
BODY

BUILDING
COURSE

mask of 11101111 (or in hex &EF) to
turn off  bit 4. Thus the instruction:

1FELO.VE60 AND geFE
will turn off the device connected to bit
4.

Having seen that OR turns a device
on and AND can be used to turn it off,
then what does Exclusive OR do?

This allows you to reverse the state
of a bit, which has the technical name
"toggling".

The rules for the mask are that a one
in the mask inverts the corresponding
bit in the word, and a zero in the mask
leaves the word unchanged. This type
of operation is very useful for flashing
lights, where all you want to do is to
alter their current state.

Having a  good grasp o f  the three
logical operators will allow you easily
to control any o f  the bits you want
without affecting the others.

This technique can also be  used
when setting u p  the data direction
register so as to initialise only the bit
you want.

Try and work out a few examples
yourself. Wr i te  the mask down o n
paper in terms of bits before converting
them to a number.

Figure VI  shows every different bit
combination fo r  word and mask for
each logical operator. Remember the
number can be a decimal one i f  you
insist, but hex really is easier.

Since we are able to wire up any of
our user port data bits to control the
LEDs, we can use them in all sorts of
applications.

For example. i t  can be a  valuable
form o f  indication when you do not
want the screen disturbed. In this way
the ful l  screen can have a  complex
graphic display and user prompts can
be indicated on the LEDs.

Instructions can also be embedded in
programs when fault finding to indicate
the program f l o w  o r  the  state o f
variables without disturbing the screen
format. This is especially useful when
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From Page 81
working with machine code.

It can also be useful i f  you want to
animate the lights in a model.

There are other techniques for con-
trolling devices t h a t  require mo re
current (or "oomph", to use a technical
expression). One way is to use a relay
to control the larger current.

The only snag is that then you have
to control the relay. This can be done
with transistors, as it is inside the BBC
Micro. but there is a better and more
universal way of  controlling a medium
to high current device. This is by using
the little-known VMOS power F E T
(Field Effect Transistor).

These devices are just the job for
connecting to a micro as they need no

Figure 11111: Dual cassette system

i r p n  I  IcFR A . . ” , q t  q l q l

Figure A  M O S  FET

extra components. Also they are not
worried by  back EMF ( i f  you don't
know about back EMF there is no need
for you to be worried by i t  either).

This means they  a re  ideal  f o r
switching inductive loads and some
devices can switch up to 3 amps at 80
volts directly connected to the output
of the user port.

There i s  really nothing t o  using
them. either. Figure V I I  shows the
general arrangement.

The only three connections to it are
the gate — the controlling input — the
source. which goes to the earth connec-
tion, and the drain, which is connected
to the load.

The names o f  source and  drain
appear t o  be the wrong way round

6 >

To computer
I >7 pin

cassette
output

To user port
5v

Bit 7

Ov •

1 7 >

T a p e
2 1 recorderfor

saving

Tape
recorder
for
loading
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F R A M E  1  -  L e a p  b a r r e l s  d n d  f i r e b a l l s  o r
grab a  hammer  and smash them whi le
climbing to  the top.
You are Morris. a  running barrel- jumping
man, in tent  on  rescuing the  maiden f rom
the clutches o f  the evi l  goril la K O N G  w h o
has her  captive. A s  you c l imb the ladders
and girders towards your goal you mus t
negotiate the many hazards, and i f  possible
try t o  collect the  lady's possessions
simultaneously. Bu t  each t ime  you reach
her K O N G  carries her  o f f  to  a  n e w
location. Yo u r  only hope is  to  hack Out the
girders supporting K O N G  a t  the  fourth
location. Wi l l  you make i t? Time is  your
enemy. I t  wi l l  require all your  skill.GOOD LUCK.
F R A M E  3  -  Jump on and o f f  the l i f ts t o
cross the  screen, passing the bouncing
jacks t o  f inish t h e  frame,

•eammrre a 11.11114MINO

K a l &  rawail

HAPPY NUMBERS
Uses f u l l  c o l o u r  g r a p h i c s  t o  p resen t  a t t rac t ive  i m a g e s  t o
encourage children to learn their numbers and count. No reading
skills required for this very easy to use program.
•  Chi ldren encouraged through attractive f lower collection and

happy/sad face responses to their entries.
•  Full use of sound reactions, but only with correct answers,
•  Incorrect entries show equivalent number,  then original entry

counts t o  cor rec t  number.  Records eve ry  en t ry  t o  ident i fy
problem figures

Suitable for 4-6 year olds and BBC Model 8

WORLD-WISE
Two p r o g r a m s  e n a b l i n g  c h i l d r e n  t o  b u i l d  u p  fasc inat ing
informat ion banks on their favourite geography subjects. Covers
both UK and World in a series of 10 categones including, e g canals towns,  antiquities, etc.
Your atlases and reference booksyvell used as they try to find a river that passes through the
Equator, or who built the Parthenon! Features:
•  Powerful  review/edi t  facilities to correct entries if required
•  Save and load the data at any time.
•  Personalised responses with attractive sound
•  Maintains extensive information on individual ch i l d ren '  entries.
Suitable for ages 7-15 and ABC Model B.

For the 32K BBC Micro

•
S O L  FIR

•  JOYSTICK OR KEYBOARD
•  S O U N D  (ON OR O M
•  FULL COLOUR GRAPHICS
•  100% M A C H I N E  CODE
•  4  DIFFERENT FRAMES
•  TO P 1 0  H IGH  SCORE TABLE
•  FOR ALL M.O.S. VERSIONS

1 7 .  S O L A R  SOFTDept. B,
5 Westmorland

Drive,
Camberley, Surrey

GU15 • IEW.

BESBourne Educational Software
t t o l .

1 0 - . 1 • •  t a n .  S c  I I  I  i t

f o • n e t  0 . . • • • •

2  O • o i 9 O k  l e

•  ! M I L
VU1,111

9

11(3.4 • •  .

•

p .

TIMEMAN

DISKS
NOW

AVAILABLEWORDHANG
Educational vers ion o f  'hangman w o r d  game, wi th  ful l  colour graphics and s imple nu
attractive screen layout. Children no longer find learning to spell a chore as they try to keep
him alive! Host of attractive features include,
•  Lists totall ing 260 words to suit reading age/subject Facil i ty tocreate and save own lists -

ideal for that weekly spelling list,
•  Time l imit can be set fo r  each guess
•  Moni tors  ind iv idua l  choldrens' per formance t i m e  taken, l is t  used, correct/ incorrect

attempts, etc.
Suitable for ages 5-13 years and ABC Model B.
QUALITY EDUCATIONAL PROGRAMS

already proving very useful and popular e n v i s a g e  being widely used by children,"
Mr  I. Wilson, Headmaster, Weybridge C E. Middle School.

AVAILABLE FROM GOOD BBC MICRO DEALERS

BES, Dept BUS, Bedfield Lane, Headbourne Worthy,
Winchester, Hants S023 7SQ. Te l :  (0962)882474 8  8  C

Code I t e m
19 W o r d - W i s e
20 W o r d h a n g
21 AnimailVegetableiNhrberal
22 H a p p y  Numbers
23 T i m e m a n  One

Name

Address

F R A M E  2  -  Run along the  conveyor belts
avoiding the  pies and K O N G  himself. M ind
the mov ing  ladders.

E 6 . 5 0  fo r  tape fully inc.

£ 9 . 0 0  for disc fully inc.

Immediate despatch on  al l  single orders.
Dealer enquiries welcome.
If YOU have wr i t ten any qual i ty BBC
software send us  a copy  (preferably
documented) on a cassette or  disc, and i f  i t
comes up  t o  our  standards w e  wi l l  pay the
top royalt ies for  i ts  sale.

F R A M E  4  -  Remove the  eight br idges by
crossing them,  and smash the  fire-balls, t o
send K O N G  fal l ing to  h is  death.

TIMEMAN ONE
Children wi l l  love learning to tell the t ime and S431 the clock wi th
TIMEMAN ONE. Right lwrong answers shown by happy/sad faces
and figure climbing up for down ladder.  On completion of each
stage the figure dances a jig to a tune and plants a flag.
Choice of any one of progressive stages comprising:
•  Tel l ing hours  •  Tel l ing minutes  •  Tel l ing hours and minutes
•  Sett ing hours •  Setting minutes •  Setting hours and minutes
•  Attract ive use of sound, but level adjustable. •  Children shown
the correct answer after each wrong entry, and the chance to try
again. •  Features fu l l  RES MONITOR r e c o r d s  individual chrl-
drens' separate  entr ies. •  Abi l i ty a n d  needs easi ly ident i f ied,

p r a c t i c e a t speci f ics t a g e s can t h e n b e chosen.
O N E  I d e a l  for 4-9 year olds and ABC Model B.

ANIMAL/VEGETABLE/MINERAL
Think of an object and see if the computer can guess it correctly! Children love 'educating'
the computer  as it fails to get the answer right,
•  St imulates fascinat ing l a n d  educat ional ! )  d iscussions as t o  t h e  di fference between

all igators and crocodiles, and whether oil is vegetable or mineral
•  Encourages use o f  reference books as chi ldren t r y  t o  f ind the  answers t o  their own

questions.
•  Mainta ins full information on individual chill:bens' entries.
Suitable for ages 7-13 years and ABC Model A and B

All p r o g r a m s  feature  exp lanatory  booklet.  Postgage a n d  packing FREE, F o r  24-hour
despatch by first-class post, send cheque to BES now'

Cassell.
Ory P r r c e
1 8 . 9 7

01.97
ES 69

E a 97
91

Disk
DIV P n e e

D O 99
-  E l d  99
-  0 0 9 9
-  ( 1 0 9 9

(1099

I enclose cheque payable to BES T o u j i  c

flEmb • E M  N E . =  g E M  • M E •  M E ,  M E .  • • • • • •  • • •

Totai
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I
Norsoft

Software for the BBC 32K
and Spectrum

GEMINI

Send S.A.E. for details
91 Roundwood Road, Northenden,

Manchester M 2 2  4AD.

40% ROYALTIES
Paid to the writers of high quality, original

software, including: Games. Educational and
Business Programs.

FOR USE ON THE BEEB.
Don't delay make contact today with

GLENGARY-SOFT
9 Highfield Crescent, Hornchurch, Essex,R M 1 2  6 G B .
Telephone: Hornchurch (04024 )  4 0 8 6 4

BBC Micru-nidso„ REN A •  Programs that me guaranteed to turd Save hours of work and worry with these
utilities and practical programs on cassette or disc Orders are posted the same day
102 C A S H B O O K  D o u b l e  entry 4 columns with accounts & analysis I  5  95 0
102d C A S H 0 0 0 K  F u l l  disr. yerston 1100  items on 100k disc I  9 9 5  B
103 L E D G E R  C o m p l e m e n t s  CASHBOOK w i h  agen9&  analysis f  6 9 5  B
104 M A I L I N G  H o l d s  718 addresses Alpha & post code sorts. fast search.any format labels & updateI  5  95 0
105 PAY R O L L  I n  2 parts to handle Iseparatelyl weekly or monthly PAYE &

IW or MI N I  fox 100 empioyees Folly supported ( 1 3 9 0  B
I 05a Manua l  3 0  Page M  manual woth examples E l i ra  No  VAT I  2 5 0
108 M E M O - C A L C  Database Calcsheet vath up to 25Scoltimos string ormime, lc data sorts searches, calculations. with automatic

tully formatted printout lacilitYi  g  95 B
106a Manua l  2 0  page 44 manual wIth examples ENt,a No  VAT f  2 0 0
201 C A R D S  B e a t  Bruce Forsyth at his own game Stale model t  2 9 5  A  0
202 B AT T L E  F a s t  moving game simulatiOn cil a minelietd t  2 9 5  B
203 H A N G M A N  W o r d  game m English French, German Italian. Spantsh l  7 9 5  0
301 B A N N E R  P r i n t o u t  large text and graphics on paper 1  2  95
302 D I S TA N C E S  T h r e e  graphic maps of U K EUROPE & the WORLDCalculate the distance between any 2 places 1  3 9 8  B
303 F L A G S  9 8  full colour flags of the world with Questions t  3  95 B
304 S TAT PA C K  S t a t i s t i c s  package giving over 30 results t  8 9 5  8
504 P R  OC AID i n c l u d e s  SEARCHBAS to WI, C h a BASIC mogram and alterit. PROCVAR to 1st variables in a BASIC program F.

PROCFLUSH to clear resident integers in RAM t  3 4 5  A  B
505 u t i L i t V • A  O u r  best sellirtg tape includes PROCAIDDEFCHR to design display & store graphic characters.

Soerm C  a very last machine code numeric sort.
e ROM for either OS t  5 9 5  A  El 134 74 B

500 F O R T H  7 9  FORTH second languag
SORTBAS The undisputed lastest BASIC sort routine

601 L O G O  FORTH Another language ROM for the BBC Nbcro ( 5 5 0 0  8
502 T I N Y  PASCAL Structured language ROM lot the sec mi.ra t i - 5 3 5 4  Cl7c)4 B e
605 W O R D W I S E  S u p e r b  fast A easy Wordprocessor io ROM
508 B E E B • C A LC R O M  based spread sheet yeah floating point maths ( 3 4 0 0  8
607 D I S K D O C  R O M  for disk problems. m format, search. tiles etc 1 1 9  00 B
608 P R I N T PA K  T o o l k i l  ROM tor screen dumps. spooling etc ( 1 9 0 0  B

721 B O O K S  V a r i o u s  tines for the BBC Micro from t  6 9 6

801 C A S S E T T E S  C l ?  Computer Quality tapes boxed in 10's t  4 8 0
BIO 5 . 2 5 -  DISCS MEMOREX Solt sectored 40 track 5 S  ( 1 9 9 6

901 E P S O N  FIX•130 Superb printer 100  cps 3  lnts graphics. tractor ( 2 7 9 0 0
902 E P S O N  FX-80 Magnificent. 160 cps, 8 founts. graphics FA '  Roil 1 ' 3 7 9  00
910 D I S C  DRIVES Stimline TEAC or PAITSUI3ISHI with power supply, 100k8005 format disc cable and excellent manual From 1 ' 1 9 9  0011995

970 Y O U  STAND Sta in less  Steel Support protects y011t ill PCTO
ADD VAT TO ALL PRICES EXCEPT MANUALS AND BOOKS

FOR COPIES ON DISCS ADD El 50 PER DISC. NO PACKING CHARGES
MOST PROGRAMS AVAILABLE ON MICRONET BOO.

If you want further information before parting with your hard earned cash
send for our free brochure to.-Micro-Aid (MU)

25 Fore Street. Praze, Camborne, Cornwall, TR14 03X.Tel 0209-831274

TEACH YOUR CHILD A N D
JUSTIFY YOUR M I C R O !

O.K. So your wife hasn t said much but I het she's thinking 'What a
pointless object that box is.- She has probably told her friends as
much too — how you sit there in the evening killing monsters! Change
all that with:-
•  TABLES (B or  32K A) :  Suitable for 5-11 year olds, this single
program provides graded questions in basic arithmetic • — ,  x,  +1 from
very easy to very hard. No time wasting cassette changing — its all in
one program. Corrections are graphically displayed with sound and
colour as are speed and scores. Adults love i t  too! E5.99 incl. p&p

•  SPELLINGS (B or  32K A) :  Suitable for 5-11 year olds, it can
hold hundreds of words chosen by you or the program. Works on the
flash card• principle as used in most schools. Scores, music, graphics,
too. Progress rewarded by HANGMAN. School spelling tests will
suddenly be fun. E5.99 incl. p&p.

So wait till your child comes first in class. Your wife will tell her
friends for sure. To justify your micro and reputation send cheque to:
E.C.L. Software, 29 Richmond Close, Ware, Harts 5 6 1 2  OEM.

BBC 3 2 K  O S  0 . 1  1 . 2
FROGJUNIP
Guide the little frogs to their spavvning grounds in the river
bank, to get there they must cross a busy main road and ford
a fast river. Negotiate four lanes of traffic, three lanes of logs
and two lanes of (diving) turtles. Watch out for the snakes, get
extra points for catching flies and lady frogs on the way.
Superb use of mode two colour graphics and sound, machine
code screen updating for extra speed. One of the best versions
around for the BBC ...................................................... E5.95

OTHELLO
Excellent use of mode five graphics, two player version or
choose from seven levels of play, change level or colour at any
time, hint facility i t  you get stuck. The deluxe version of this
challenging game of strategy ........................................ E5.95

FUN PA C K
Three super games on one tape:
GOMOKU — Play the computer to get five pieces in a line on a
19 by 19 Go board in this traditional game from the east.
SPACEMAZE — A multi level three dimensional maze with full
30 graphics. Can you find your way out before you run out of
air?
LIFE — The ever popular game of life. Seed a culture with cells
watch them growth, breed and die. Mode four graphics for
maximum cells and machine code updating for speed.
Excellent value for money ............................................. E5.95

Prices fully inclusive.

R. UPHELD
RADIO & TN. SERVICES
4 High Street, Botley, Southampton S03 2EA. Phone: Batley
5004
RGB + TV for E69.+ VAT

If you want RGB Monitor quality with normal T.V capability and you
already have a Ferguson TX9 or TX10 (or any set fitted with the
TDA3560 processing IC) we now have an interface that will convert
your TV
The interface gives a picture with good resolution. solid colours and no
patterning (comparable to RGB only monitors). Switching between
RGB and normal TV is automatic with no switches or lead changing.
Other sets may be converted at extra cost.

For further details write to; R. Up-field or phone Neil Smith on
Bothry 5004.
(Interface as supplied to and approved by the Hampshire Education
Authority).



From Page 82

because the solid state physicists who
dream u p  these devices describe
everything in terms of  electron flow.

Electrons flow from negative to posi-
tive. Mere mortals use the conventional
current flow, which is from positive to
negative (obvious, but as usual, wrong).

The other end o f  the load is con-
nected t o  the supply, and on  these
devices can be up to 80 volts and still

As the dual cassette system uses
some components you might not
readily be able to get hold of, we
have produced a kit of parts. The
kit, known as Body Build Pack 3,
consists of:
I Two-pole change-over 5  volt
relay.
I V N  10KM power VMOS F E L
I Green LED and limiting resistor.
3 PCB-mounting 7-pin  D I N
sockets.
2 7-pin D I N  plugs with I f t  of  6
core cable.
I Small piece of perforated copper
strip board.
•  I t  is available from The Micro
User for £9.95. including p&p and
VAT. There is an order form on

age 87.

be switched by the 5 volt output of the
user port.

The V  i n  VMOS comes from the
way they are constructed internally
with a V groove forming the channel
for the current to flow down each wall.

With one of these devices and a relay
we can add a second cassette recorder
to the BBC Micro. This allows you to
have one recorder for saving and one
for loading.

In addition, i f  you have a program
that handles data you  w i l l  n o t  be
restricted t o  using files that can be
wholly contained in the computer at
any one tide.

As you have two recorders you can
load in a portion of your file, modify it
(or not) and then write i t  out to the
second recorder before loading the next
part in.

This is a technique that you can nor-
mally only use with disc files. It means
the size of the data base you can handle
is only limited by the playing time of
the tape (and your patience).

On page 433 o f  your hymn book
(the User Guide) it states that you can
:'easily implement a  dua l  cassette

system" and goes on to tell you how.
It also states that the internal motor

control relay can be used for one type
of operation with your own relay con-
trolling the other.

Being a simple and trusting soul I
tried the suggested method, only to find
that whatever I  did the internal relay
kept coming on.

A phone call to Acorn assured me
that there was no fault with either the
operating system o r  the manual, the
implication being that  I  was doing
something wrong.

After much beating my head against
the computer and many more phone
calls insisting something was wrong I
got t o  speak t o  someone rea l l y
technical.

He listened to my problem and said
he would ring me back in 20 minutes
when he had tried what I  suggested.

My call was returned in less than
that time and I was greeted by a voice
saying " Ye s ,  y o u  a r e  completely
right!"

Apparently some problems with the
serial U L A  had resulted in  a  patch
being put into the operating system (1.2
no less) that turns the cassette relay on
and o f f  very rapidly just  before a
L O A D  a n d  S AV E  b u t  a f te r  t h e
OSBYTE call has been made. This is
the electrical equivalent o f  giving i t  a
thump!

This cured the problem. but left the
cassette relay on,  exactly as I  had
found.

In another priceless quote f r o m
Acorn I  was told that the person who
wrote that part of the User Guide "did
not fully ascertain what we meant",
which neatly avoided admitting to an
error.

I was told that I  would have to use
two relays to implement this as they did
when they tested i t  " in house-.

Well i f  there's a  chance to go one
better than Acorn I'm not one to pass it
up, so I designed a dual cassette system
that uses only one relay.

The circuit is shown in Figure VIII.
It uses a double-pole change-over relay
-  that is, two sets of relay contacts that
move at the same time.

The internal relay is wired through
the normally closed contacts of one of
the poles before going to one recorder.
This means t h a t  t h e  recorder i s
switched on only if  the internal relay is
on A N D  the external relay is off.

The other  recorder i s  wired u p
conventionally t o  the normally open
contacts. An LED is added to indicate

7 pin D IN .  socket as viewed
from the underside

V

Underside of  relay

VI( 10KM VMOS FET

Pin

6

4

2

5

3

7

Figure IA' :  Component pinout

when the external relay is activated.
I do not believe in giving practical

circuit layouts. The reason being it in-
troduces too many errors. not only in
their production but  also by  people
trying to follow them.

With a  theoretical circuit you can
follow t h e  f l o w  o f  the  signal o r
whatever and can wire i t  up  in  an
orderly fashion.

However, with a practical layout it is
very easy to miss something and, as
you well know, no amount o f  looking
will make you see it again.

It is really not very hard to acquire
the skill of looking at a circuit diagram
and connecting the wires up to the right
place. Also fault finding is so much
easier as you know where every corn-

4
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BBC COMPUTERS
FROM FAIRHURST

INSTRUMENTS LTD.
WORD PROCESSING PACKAGE

£999 + VAT
Includes: BBC 'B' with disc interface, disc
drive, daisywheel printer, Word wise, all

cables etc.

BBC '13' Disc Controller Chips, Disc Drives
and Upgrades.

ALL FOR IMMEDIATE DELIVERY

We stock the complete range of BBC
equipment including, Econets, Printers,

Colour Monitors, Plotters, Graphic Tablets
and Software.

Apple and Torch Computers available.

Phone: Wilmslow (0625) 533741
Dean Court, Dean Row,

Woodford Road, Wilmslow.

Suitable for use with Computers. Robotics,
Machine tools.

Widely used by  Government departments andindustry.

SUPER SMOOTH PRECISE ACTION, SEPARATE FINE
TRIM ADJUSTMENT. ACCURATE CENTRING, LONG

LIFE MOULDED NYLON PARTS
Available in kit  form -  easily assembled.

Standard version -  Carbon track Pots. 1 o f f  EELS°P & P 75p
De luxe version -  conductive plastic film pots.

1 off 0 2 . 8 0  P & P 75p
Send SAE for full details of sticks and servos suitablefor Robotics.

OEM and Trade Enquiries invited

SKYLEADER
Airport House, Purley Way, Croydon,
Surrey, CRO OXZ. Tel: 01-686 6688

Introducing

Choice of Level A or B  cassettes with
totally different vocabularies. E9.95
each tP&P inc.I
Both cassettes include extensive word
lists; verbs and phrases are introduced
in Level B, Available from dealers or
mail order.
COMING SOON! T h e  German
Master", "The Spanish Tutor"

NAME
ADDRESS

*  Pupils
*  Teachers
*  Travellers
*  Students
*  Graduates
*  Linguists
*  I n  fact anyone having

an interest in French
• will benefit from this
unique language
learning aid

*  Ready made lessons provide an enormous vocabulary of words,
phrases and verbs arranged in subject groups.
*  LesSonS can be run in three ways: learning, self-test or speed and

*  Clear, large-format displays including all French accents: different
accuracy test.

colours for masculine and feminine words.
*  Full tape editing facilities allow an infinite number of new or
updated lessons to be created and stored for later use.
*  Runs on all operating systems including systems fitted With disc.

an,v, -;1111 r ra t . t l a .  •••;•••• •!ZU•-• I F  • •t:Iv,  : • :  " M t
t n *  •Iihr !IMP 111 :xi Hi •

SOFTWARE
1 Pi lgr ims Close,  Harl ington,
Beds. L U 5
Tel 0 5 2 5 5  3 9 4 2

MICROMODE COMPUTER
CORRESPONDENCE COURSES

LEARN BBC BASIC the easy way
In your own home — at your own pace

BASIC

A FIRST COURSE IN TEN lessons Only E18*

Some of the features covered;
Jargon explained, variables. editing, repeat until, for next

step, procedures, arrays, decision making, string
handling, cassette data filing, special BBC features,
debugging graphics, hints and tips and much more.

The course is two-way with tutor guidance throughout
the ten lessons, marking your assignments and

monitoring your progress.

Special Package for Educational Establishments.
• Or lessons 1-5 for El° ,  with an option to take lessons 6-10 for afurther E O.

Enrol today: Post the coupon to.
MICROMODE, 32  West  End Avenue, Gatley,

Cheshire, 5 K 8  4DR. Tel: 061-428 6683.

I enclose cheque/postal order to the value of
E m a d e  payable to MICROMODE.



From Page 85
ponent is and what it does. Al l  in all it
is good for your soul.

The main problem people have when
working with perforated copper strip
board is when it comes to breaking the
tracks. A lot of people simply do not! It
is surprising how a fine wafer of copper
may be still be connecting the track.

A way to avoid this is to scratch the
place where the track is supposed to be
broken with a  screwdriver.

Also see Figure IX  for the relation-
ship between the components' leads
and their functions. This is known tech-
nically as the "pin out" o f  a device.

Having produced the hardware, a
software patch is needed to intercept
the OSBYTE routine and control the
extra cassette relay.

10 PRINT 'DUAL CASSETTE PATCH'
20 PRINT 'BEEB BODY BUILDING C

OURSE'
30 PRINT 'AUGUST 1983'
40 PRINT "BY MIKE COOK'
50 "IFE62.11iFE62 OR &BO
60 1FE60./FE60 AND t7F
70 FOR A0 TO 2 STEP 2
80 Fl4DDA
90

100 OPT A
110 .PTCH
120 CMP 1137
130 BNE USNO
140 TYA
150 CMP 10
160 BE0 AWRITE
170 TXA
180 CMP 10
190 BEIJ DONE2
200 LDA 1IFE60
210 ORA 1&80
220 JMP SKIP
230 .DONE2 LDA tiFE60
240 AND 1t7F
250 .SKIP STA &FE60
260 RTS
270 .AWRITE.LDA1137
280 .USNO JMP IVECT1
290 AIECT NOP:WOP
300
310 NEXT
320 NECT=720A
330 7IYECT+11011208
340 420A=PTCH MOD 256
350 NOOBLITCH DIY 256
360 PRINTTATCH NOW INSTALLED'
370 *KEY 10 /tFE624180:?FE60=0:

1100A4DA:1112084D :M

The machine code program sits at
the bottom o f  the free space in page
&D. This is to allow you to run other
programs, such a s  •screen dumps,
which always seem to start at SED00.

Also i f  you have discs (which use
this space) you would hardly be want-
ing a dual cassette system, would you?

It can however be relocated. I  have
used bit 7 to control the relay but you
can change that i f  you want by chang-
ing the masks in lines 50, 60, 210 and
240.

The program initialises the VIA and
then loads the patch into memory.
Next it moves the OSBYTE vector in
8c20B and 8e20111 into a space at the
end o f  the program, and then puts a
new vector into this location to direct
all OSBYTE calls into the patch.

Finally, it reprograms the break key

THE BEEB
BODY

BUILDING
COURSE

to re-install the patch.
All y o u  need t o  d o  i s  run  the

program and then forget about it. The
LOAD and SAVE commands will then
be redirected to use separate recorders.

NEXT MONTH we shall look a t
how to control something that needs a
lot more oomph and allows you to
extend your controlling influence.

,--yourR ORDER FORM
for the Beeb Body Building packs

•

Beeb Body Building Pack 1

Beeb Body Building Pack 2

Beeb Body Building Pack 3
Beeb Body Building packs cost £9.95 each, £18.95 for two or £26.50 for all three. The prices
include VAT.  Packs 1 and 2 were described on Page 83 of the July issue, and Pack 3 on Page
85 of this issue.

Please send me:
No.

Beeb Body Building Pack 1
Beeb Body Building Pack 2 1

O Beeb Body Building Pack 3
1 0  Combined Packs 1 and 3 1
1 P l u s  post and packing 1 .  00

Name

Address

1 T o t a l   P O S T  TO: BBC Packs, Micro User. Europa House, 68Chester Road, Hazel GrOVI• Stockport SK7 5NY.
Peace al low 28 days fo r  d e l i w y
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Part six of MIKE BIBBY'S
introduction to programming

LAST month we looked at creating a
loop using the idea o f  REPEAT.•  •
UNTIL.

REPEAT marks the beginning of the
loop. UNTIL marks the end. The lines
of code to be repeated, that is, those
lines between REPEAT and UNTIL,
are termed the body o f  the loop.

Directly following UNTIL ,  on the
same line, is the loop's condition. This
is the test by which the micro decides
whether to finish the loop or not.

Program I  uses this technique t o
print out the numbers 1 to 24.

10 REM PROGRAM 1
20 MODE 6
30 nuaber = 0
40 REPEAT
50 nuaber = nuaber + 1
60 PRINT number
70 UNTIL nueber m 20
BO PRINT 'We have ilntshed the

loop.'

Progam I
Here the loop's finishing condition is

that number-,24. Note that the effect
of line 50 is to take the value stored in
the variable number, add one to it. then
store i t  back in the variable number.

(Remember, the computer does what
is on the right of the equals sign then
stores it in the variable on the left.)

The body of  the loop, lines 50 and
60, is ,repeated until the condition is
met -  that is,  U N T I L number=20.
Once this is so, the program continues
in order of  the line numbers, carrying
out line 80 next. When we finish a loop
and go on to the subsequent line we say
we have "dropped through the bottom
of the loop."

You might recall from last month

that i f  we were to make line 70: I t ' s  a bit like our previous lines such as
70 UNTIL FALSE n u m b e r = n u m b e r + 1

the loop would repeat indefinitely. This L e t ' s  go through it, adding a couple
is because the program hasn't given the o f  numbers:
micro anything to  be FALSE, so i t  I n i t i a l l y  total is zero. Then line 50
keeps repeating. i n p u t s  a number. Let's say it's 2. Line

You see. the BBC Micro is  very 6 0  adds this to the total, which is at this
sweet natured -  it believes everything is p o i n t  zero,  a n d  stores t h e  result
TRUE until i t  is told otherwise! ( 2 = - 2 + 0 )  in the variable total. So now

Try making line 70: t h e  total is 2, which is correct since we
70 UNTIL TRUE h a v e  only input one number, 2.

and your loop will "disappear". To our T h e  loop then repeats, since the last
ingenuous micro, all is gospel! n u m b e r  input wasn't zero, and you're

Have a look at Program II .  This is p r o m p t e d  fo r  another number. Let'sassume w e  chose 6  th is  t ime, s o
number has the value 6. Line 60 adds
this to the previous total (2) then stores
the result (8-6+2) back in total.

I f  we then went on to input a 4, line
60 would add this to the current total
(8) a n d  s t o r e  i t  b a c k  i n  t o t a l
(12=-8+4=6+2+4) which now  con-
tains the sum of  all the inputs.

I think you can now appreciate that,
as we continue with this, total would
continue t o  contain the total o f  the
figures since line 60 updates total at
each input.

When we wish to put a halt to the
proceedings w e  s imp l y  i n p u t  O .
Although line 60 will add this to the
total. adding zero makes no difference
to it. However, when we meet line 70
the condition is now met as number
0 and the loop finishes. We drop out of
the bottom of the loop and proceed to
line 80, which then prints the total.

To change subject slightly, do you
remember from your schooldays the
symbols a n d  < ? The f irst means
greater than and the second means less
than.

For example, 6  >  3  means 6  i s
greater than 3, which is true. 5  < 3

10 REM PROGRAM II
20 MODE 6
30 total.°
40 REPEAT
50 INPUT "A NUMBER'ousber
60 total=total+nusber
70 UNTIL nueber=0
SO pRINTIThe total was ';total

Program I I

slightly more complex than ones we
have met so far, so let's discuss i t  in
detail.

The program simply adds up a series
of numbers that you input then prints
out the total. With a program like this
it's useful to have a -key" to stop the
program when you've had enough.
That is, you input some special number
such as -999  t o  signal that you've
finished.

in t h i s  program the  k e y  i s  0 ,the
since you wouldn t want to  use
program to add 0 to anything.

Line 70 tells the micro to keep on
repeating the loop U N T I L  the last
number input is O.

Notice how line 60 adds up the total.

Let's go even more



means 5  i s  less than 3,  which is  a
downright lie!

These symbols are known as ine-
qualities.

( I f  you're anything like me, you'll get
confused between > and<. The trick is
to remember that, for both symbols, the
largest number goes opposite the bigger
end of the symbol, whereas the smaller
number goes opposite the sharp, o r
smaller, end. I t  may not be the way
Einstein remembered it, but i t  works
well enough for me!)

Look a t  Program I I I .  This simply

10 REM PROGRAM III
20 MODE 6
30 number=0
40 REPEAT
50 PRINT number
60 number=number 2
70 UNTIL number = 10

Program I I I

prints out numbers in ascending steps
of 2 from 0 to 8.

Notice that i t  never actually prints
Out 10. To  see why, suppose number
has reached 8 and that its value has
been printed out by line 50. Line 60
then adds 2 to number to make it 10,
This "trips" the loop condition o f  line
70, which means that the loop isn't
repeated so that number is not printed
out when its value is 10.

Alter line 70 in Program III so that it
reads:

70 UNTIL number >  10
Now the final condition for the loop

is that the value o f  number must be
greater than 10. I f  you run the altered
program you'll find that 10 is printed
out this time.

To see why. suppose that number
has reached 8 and line 50 has printed it.
Line 60  then .increases the value o f
number to 10. Line 70 checks to see if
number is greater than 10.

Of course number isn't greater than-

ten, i t 's  exactly 10, so  the loop is
repeated and line 50 prints out 10.

Then, o f  course, 2  i s  added t o
number by line 60 making it 12. This
then "fails" the test on line 70 since 12
is greater than 10.

Try changing line 60:
60 number =  number +  0.5

Before you run it, see if you can pre-
dict the final number to be printed!

Program IV demonstrates the use of
the less than sign, < .  Hopefully, i t
should be fairly clear. Can you alter the
program so that i t  prints out all the

10 REM PROGRAM IV
20 MODE 6
30 number=10
40 REPEAT
50 PRINT number
60 nueber=nuaber - I
70 UNTIL number ( 5

Program I V

numbers from 10 to  1? How about
from 100 to 0?

What happens i f  we change line 80
to:

80 UNTIL number )5
We can combine the <, >, and =

signs, for example:
REPEAT

UNTIL test > =  6
means repeat the loop until the variable

test is greater than or equal to 6,
Similarly, =  < means less than o r

equal to.
Less obviously,< >means not equal

to.
By now we are used to the idea o f

testing for conditions at the end o f  a
REPEAT U N T I L  loop. Let's have
a look at another method of testing for
conditions — the idea of IF T H E N ,

Here we tell the computer IF  such
and such is true THEN do something.
For example, in Program V we use the
IF T H E N  test three times to sort

10 REM PROGRAM V
20 MODE 6
30 REPEAT
40 INPUT 'A Numberiousber
50 IF number 1 0  THEN PRINT

number' is greater than 10.1
60 IF number = 10 THEN PRINT

number' is equal to 10.'
70 IF number ( 10 THEN PRINT

number' is less than 10."
GO UNTIL FALSE

Program V

the number  w e  i npu t  i n t o  three
categories — greater than ten, equal to
ten and less than ten, printing out the
appropriate message.

In line 50 the computer tests to see if
number is greater than 10. IF  this is
true (that i s  the condition i s  met)
THEN the computer does something -
in th is  case printing o u t  tha t  t he
number is greater than 10.

If  the condition is still not met, that
is, number is less than or equal to 10
(number <= 10) the computer does not
do what follows THEN, but goes on to
perform the next line in the program.

Line 60 is much the same, this time
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From Page 439
printing its message only i f  number is
equal to 10.

Line 70 then checks to see if number
is less than 10, and prints ou t  the
appropriate message.

The whole thing i s  tied u p  i n  a
REPEAT U N T I L  loop so you can
keep on testing to make sure that the
IF ,  T H E N  statement really does
work.

You don't have t o  follow THEN
with a  PRINT statement — you can
follow it with a GOTO. as Program VI
makes clear.

This rather silly program just keeps
on prompting for a string. I f  you input
anything other than YES, the program

ID REM PROGRAM VI
20 MODE 6
30 INPUT'Do you want to finish',

string$
40 IF stringSWYES" THEN 60T0

30
50 PRINT 'Alright,well stop.*

Program V I

loops back and prompts for a string
again. This is not the best of programs,
but it does illustrate two points:
•  The use of  the symbol< > meaning
not equal to. Notice we're using it with
a string — it's not limited to numbers.
•  Although we've used G O TO  t o
create a loop, unlike our previous loop
with GOTO this is a conditional loop.
If stringS isn't YES the micro does
what follows THEN:  i t  goes to  30.
since the condition after IF  is true.

If stringS is YES, the condition has
not been met so the micro does not do
what is after THEN. That is. it doesn't
go back to  30, but drops through to
line 50.

Program VII  should be quite easy to
understand — it  uses a REPEAT

Program

10 REM PROGRAM VII
20 MODE 6
30 number,.I
40 REPEAT
50 PRINT number
60 number=nueherfl
70 UNTIL nueber)6

UNTIL loop to print out the numbers 1
to 6.

Program VI I I  performs exactly the
same operation using a  conditional
GOTO. and<,-. which means less than
or equal to.

Which of  the two programs do you
think is easier to follow?

I think that most would agree that
it's f a r  easier t o  understand t h e
REPEAT U N T I L  loop.

The use o f  GOTO nearly always
makes a program harder to read, and
for a variety of reasons its use is to be
discouraged.

NEXT MONTH we shall be looking at
the F O R  N E X T  loop, and will
really start putting our micro to work.

10 REM PROGRAM VIII
20 MODE 6
30 number=1
40 PRINT nueber
50 number.nueber41
60 IF number 6  THEN GOTO 40

Program V I I I

UROM
FOR THE BBC MICRO

UROM is a ROM chip containing a number of
time-saving utility programs for your BBC Micro.
It is an essential tool for the development of both

BASIC and machine-code programs.

Features include:

•  Disassembler
*  6502 Monitor
*  Cure 'bag program'
*  Edit  envelope
*  Find and replace
*  Character define

plus many more

FITTED IN MINUTES — SAVES HOURS!!

Available NOW — unbeatable value at E 19.95
(includes full instructions, VAT and P&P) —

from:
& H SOFTWARE,

'The Elms' Sussex Road, Southport
PR 9 OSJ.
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B.B.C. ACORN COMPUTERS
IN LEICESTER

Speciaiists on hardware and software
• Fully authorised ACORN-BBC Dealer •

•• Complete after sales service -  repairs and maintenance
contracts**

*ANALYSE DISC *
-  recover information from damaged
discs
-  copy protected discs.
-  protect your own valuable software.
-  full documentation giving details of
disc organisation in addition to how to
use ANALYSE.

E l  5 . 0 0  inc VAT  and p&p

*  SCREEN D U M P ROM
-  copy any screen in any mode
-  compatible with MX80 .  R o o .  RxsoCP80. GP100. GP250. etc
-- fast machine code dumps.
-  X  one, X  two, or  X  three.
-  plugs into page ROM socket.

E l  5 . 0 0  inc. VAT and p&p

BBC A & B MICROCOMPUTERS IN STOCK
DAC Disc Drives   £ 2 1 2 . 0 0  inc. VAT
Disc Interface Kits   E 9 2 . 0 0  inc. VAT
A to B Upgrade Kits   E 6 6 . 7 0  inc. VAT

We have a wide selection of Printers including EPSON Fxso, RX80, Shinwa
CII CP80. Seikosha GP I CX) G P 2 5 0  etc. in  stock prices from E200.

14" Colour Monitors   £ 2 6 9 . 0 0  1 2 "  Monochrome Monitor   t  100.00
Games Joysticks . .  C 2 5 . 0 0  B B C  Paddles C I A  00
Date Cassette Recorders E 3 9 . 0 0

Most of the best software in stock including Acornsoft, Programpower.
Bugbyte, Computer Concepts. Superior Software, Nibblesoft, Fisher Marriott

etc.

A wide selection of Books, Magazines and accessories
See a  demonstration of the PLS Digitiser -  E 1 2 0 . 0 0

All our prices include VAT  but please add ( 5 . 0 0  postage for any major item
Icomputers. monitors. discs etc

Please ca l l  and visit our  n e w  showrooms ar:-

D.A. C O M P U T E R S  LTD.,
104 London Road, Leicester.

(2 mins from Railway Station). Closed Mondays
Telephone: (0533) 549407



I FINANCIAL GAES
GREAT BRITAIN LTD.

Ever thought you could run the country better?
Here is your chance.

As Prime Minister (of the party of  your choice), you
have to  guide the country through i ts social and

economic ills for  five years, then put  yourself up for
re-election.

-Great Britain Ltd is easily as exciting, and certainly more satisfying, than any game
of space invaders'

'A must  for all budding politicians"
Micro User, June '83

Computer Answers, June '83
-Thoroughly enjoyable and worthwhile decision-making activity and, as such, i t  can
be thoroughly recommended'

INHERITANCE
Have you ever wondered what you'd do if you
came into some money? Would you be able
to invest i t  and watch i t  grow, or maybe start
a small business and become a millionaire.
With Inheritance you have the chance to find
out.

'A great game, really two games for the price
of one-

E5.95
with full instructions

Educational Computing, June '83
E5.95 with full instructions

Micro User, June '83

WORLD TRAVEL G A M E
A game for 1 or 2 players. Rush
around the world collecting souvenirs.
Keep your head and try to avoid the
dangers inherent in such a journey.

-Exciting, competitive and even
educational — not to be missed-

E6.95
with world map and full instructions

*  Special  Offer to Micro User readers
ALL 3  G A M E S  E16.95

S I M O N  W .  HESSEL SOFTWARE
(Dept. B1)

15 Lytham Court, Cardwell Crescent, Sunninghill, Berks.
Telephone: Ascot 25179

24HR DESPATCH PLEASE ADD 30p P & P
— UNLIMITED GUARANTEE —

: S : 1 7 1 . M M I
11/&c-06;4-4/

August 1983 MICRO USER 9 1



--5imonsoft

All 1.
4 M AT 2.

programs 3.

Specialists in High Quality Software for
the BBC Microcomputer

DISASSEMBLER (A /B ) -  a •smart' disassembier that will generate
fully labelled assembly listings of any machine code program -  data
is automatically differentiated from code and displayed together with
its ASCII equivalent -  the assembly listing can be saved in **EXEC
format and subsequently incorporated into user programs -  supplied
with full instructions.
Without doubt the most powerful and flexible disassembler available
Disassembler   t  7.95
EMULATOR (111) -  a new concept in machine code programming
tools! Emulator is a machine code INTERPRETER which allows you
to write and debug machine code as easily as BASIC -  fully
compatible with disassembler so that disassembled programs can be
altered and 'emulated -  features single step, breakpoints register
display, edit modes, data display mode etc etc s i n c e  the machine
code is interpreted there is full protection from errors.
Probably the most useful machine code programming tool.
Emulator  E 8 , 4 5
BASIC GOODIES (i4/B) -  a set of useful BASIC debugging
routines saved in •EXEC format arid fully documented -- includes
PROVEN LISTER which lists the lines where procedures and
functions are defined together with name, parameters etc -
VARIABLE LISTER displays the current values of all or selected
variables; very useful for debugging and demonstrations -  SUPER
REPORT intercepts BASIC errors and returns the message in a string
variable so that error messages can be more flexibly reported -  and
more besides.
Basic Goodies   € 5 . 9 5

Prices are fully inclusive (for disc version add £3.00 and state single
or double density)

All programs are fully guaranteed and OS 0.1 t o  1.2 compatible.
DEALER ENQUIRIES WELCOMESimonsoft

Front Street, Topcliffe, North Yorkshire, Y07 3RJ

INCREASE YOUR. FIRE POWER
There you are, ZAPPING away with your laser, happily defending your
planet when: suddenly -  you're surrounded. Your one chance? a
SMART BOMB. You reach for the keyboard -  your spaceship nose
dives and CRASH II! W i p e d  out, Later, on your cloud, playing your
digital harp. you think " I f  only the SMART BOMB button had been
next to the laser on the handset? I'd be alive today.", " I f  only the
joystick had sprung back to centre at least I'd be still up there
fighting."
NOW!' TO SAVE THE WORLD. THE NEW DELTA 14  RANGE OF
HANDSETS FROM VOLTMACE.

Used for years by DATABASE video game owners these handsets have
sprung return, nylon coated steel joysticks with graphite wiper
potentiometers for longer life and SM00-00-00-THER control, plus 12
pushbuttons with two extra fire buttons to share the wear.
The DELTA 14 comes in two parts. One handset will plug into the 15
way "D"  plug to give analogue joystick plus three button functions.
The second part is the DELTA 14B/1 adapter box which plugs Onto the
15 way "D"  and connects to the user port. This gives use of all 12
buttons on the user port using a 3 x 4 strobed matrix. The eighth line
is used to select a second joystick which can be plugged into the
adapter box. Suggested software routines included with each handset.

DELTA 14 B JOYSTICK HANDSET FOR BBC E10.00
DELTA 14 B i t  ADAPTER BOX & CABLE €13.00
Including VAT P&P 95p

Cheques or postal orders to.
VOLTMACE LTD., Park Drive, Baldock, Harts (0462 894410)
Callers welcome Monday to Friday. Trade quantity discounts,
-Maybe I  could have a gatlin gun, firestreak missiles, photon
torpedoes, warp drive. Hyperspace drive

BBC
32K

AT LAST!
GOOD EDUCATIONAL SOFTWARE

We think we've got it right. No doubt you'll tell us
if we haven't.

S PA C E X
E 1 0

WORLD
Geography

E 1 0

LINES
and

ANGLES
f  5

EDUCATIONAL SOFTWARE
LINDEN LEA, ROCK PARK,
BARNSTAPLE, DEVON. EX32 9A0.
TEL: (0271) 45566

An adventureisimulation project designed to
engage a whole class in strategic planning,
discussion, map work, role play and plenty of
creative activity for weeks. As scientists
stranded on the planet Persephone your
children must work together if they are ever to
leave. Manual of ideas and suggestions ensures
the project will be an educational experience.
Ages 10+
An extremely flexible package to promote atlas
skills. Features a high-res. world map on which
locations must be identified. Package includes
6 sample data files -  Mountains. Oceans,
Continents, Cities, Countries and Islands -  BUT
an easy-to-use filing program allows teachers
land children) to create new. or adapt existing,
files.
A set of 2 programs designed for the younger
child (but enjoyed by the older ones). LINES -
teaches and tests the concepts of 'horizontal'
and 'vertical'. ANGLES -  teaches what is and
isn't a right angle. Both use sound and graphic
effects which your children will love.
(Definitely not boring!) The long term
effectiveness of these programs has been
proved in the classroom. Ages 6+

are classroom tested
use sound and graphics
are ideal for home use

P&P included
for disc
add E2

•  ACtiCOM

Spectrum n a l C O M 1
GIANT ADVENTURE G A M E S

1) COLOSSAL ADVENTURE: T h e  classic mainframe game 'Adventure'.
with all the original treasures & creatures + 70 extra rooms.

2) A D V E N T U R E  GUEST:  T h r o u g h  forest, desert, mountains, caves, 'water,
ire, moorland and swamp on an epic quest vs Tyranny.
3) DUNGEON ADVENTURE: T h e  vast dungeons ol the Demon Lord have
survived His fail. Can you get to their treasures first?
Every Level 9 adventure has over 200 individually described locations and is
packed With puzzles -  a game can easily take months to complete. Only
sophisticated compression techniques can squeeze so much in' Each game
needs 32K and costs E9.90

FORTH,
"r q FORTH" runs on 16K or 32K BBC
micros and costs €15. It:
*  follows the FORTH-79 STANDARD

and has fig-FORTH facilities.
*  provides 260 FORTH words;
*  i s  infinitely extensible,
*  h a s  a full-screen editor.
*  al lows full use of the M.O.S:
*  permits use of all graphic modes.

even 0-2 (just!):
*  provides recursion easily;
*  runs  faster than BBC BASIC:
it needs no added hardware:
a includes a 70 page technical

manual and a summary card;
*  h a s  hundreds of users

Extension Basic   E 1 5 / E 3 0  FROM
Adds 30 new keywords to BASIC
Compression Assembler 2   E l  2

Small Source + high speed

FORTH TO O L K I T
Level 9 Computing are pleased to
announce a new toolkit for
"r q FORTH" on 32K BBC micros.
It costs only E10 and adds the follow-
ing facilities to FORTH:
*  a  6502 assembler, providing

machine-code within FORTH;
*  turt le graphics, giving you

easy-to-use colour graphics.
• decompiler routines, allowing the

versatile examination of your
Compiled FORTH Programs.

*  t h e  full double-number set:
*  a n  example FORTH program: acid

demonstrations of graphics:
•  o ther  useful routines.
Asteroids   m i c , g  E7.90
Galaxy Invaders  m i c . g  E5.90
Missile Defence   m i c , g  E7_90
Super Gulp   e t L i a  E4.90
5-9ames cassette  m i s c  E5.90
[PULL RANGE IN CATALOGUE)

ALL PRICES INCLUDE P P  AND VAT. All programs are in stock and will be sent within
2 days of receipt. Please send order or SAE for catalogue, describing your micro, to.

LEVEL 9  COMPUTING
Dept ,  229 Hughenden Road. High Wycombe, Bucks. HP13 SPG



F ruities listing

From Page 60

10 PROCInit
20 ONERRORPROCerrar
30 REPEAT
40 *F112,0
50 •F115,1
60 •F14,1
70 REPEATOODE7:PR0Cheader:PROCtitl

es
80 TINE=0:111.,-0:REPEATA1:INKEY(1):UN

TILAX:890RA1..780RTIME)3000
90 IFA1=89PR0Cinstruct:ELSEIFTIME>3

000:MODE2:PRUCscores
100 UNTILA1.78
110 MODE2:VDU23:8202;00:009,411:0;
120 PR005creen:PROCsove(0)
130 0111,1
140 *FX1211
150 REPEAT
160 PROCemove
170 IFPOINT(X2+32,11-24)=WROCdead
160 *F115,1
190 PROCa1iens011
200 IFPOINT(11+32X-24):S1PROCdead
210 IEN01.0PR0Csheet
220 PROCoxygen
230 UNTI1MANUm0
240 UNTIL FALSE
250 END
270 DEFPROCsantove
280 13=INKEY10/:IFKI=-1ENDPR0C
290 IFKI=32PROCdivENDPR0C
300 IFIa=471141+64:NCARI=7
310 IFla:461WI-64:NCARI.8
320 IFX1)1216XX=1216ELSEIFM0THENX1

oc

330 tazIKUNDUF
340 IFKV.65ANDP0INT(11+32,11+61.RIII

r41+32:NCAR1,--12:PROCoovef11:ENDPR3C:EL
SEIF1(1.65ENDPR0C

350 IFKI=90ANDPOINT(1143201-42)=RZY
V111-32:NCARI:12:PROClove111:ENDPROC:E
LSEIFX1=90ENDPROC

360 PROCiovet11:1FPOINTM+3601-581
mS11111%.32:PROCoove1011PROCdead:ENDPR

370 IFPOINT11%*3601-581=0PR0CfaI1
180 ENDPROC
400 DEFPROCsove1W:VDU5:6COL3,30109

EOLDXOLDYLV0U2274CAR1:M0VE1101:VD
U2270CARLSOUND1910,-10,6,LI:OLDWU:
OLDYWI:OCAR1=NCARI:VDU4:ENDPROC

410
420 DEFPROCdig:IFNCARWPROCdig_righ

t:ELSEIFNCAR1=8PROCCLIeft
430 ENDPROC
440
450 DEFPROCdig_right:IFPOINTIII*65,Y

/-121-11UORPOINT(XLYI-401=10ORPOINTUI

+160,11-361:00RPOINTM496X-6017-00RP
DINT(XV96,Y1):-IENDPROC

460 AWOINT(X1492M-38):81=POINT(X
1+9201-56):NCARW:PROCaave101:SOUNDh
10,-15,4,1:6COL0,8:VDU5:100;127

470 IFB11/PROCki11_right
480 IFAX=0ANDIA0YDU238:S0UND0,15,6,

490 IFAU0ANDE11=8YDU231
500 IF4X:8ANDBX.8VDU230
510 NCAR7.=7:PROCmove101:ENDPROC
520
530 DEFPROCdiq_left:IFPOINTM-101-

121410RPOINT111,11-401:10ORPOINTIX1-9
6,YZ-361zOORPOINT111-32,11-6010ORPOIN
TO11-10,Y112-1ENDPROC

540 Al:POINTIXI-4801-381:BWOINT11
X-36,f1-561:NCARX.110:PR0Ciave101:SOUND
190010,-15,4,1:6COL0,8:VDU500:8027

550 IFR.S1PROCkil1_left
560 IFAX=0ANDBX:0VDLI238:SOUNDO,-1516

9
570 IFA1:OAND81.80U231
580 IFAXIANDBX=8VDU230
590 NCARX.8:PROCsove101:ENDPROC
600
610 DEFPROC4all:NCAR1=12:SOUND112,3,

230,1:REPEAT01741-16:PR0Ceove(0)1UNTI
LPOINTM*30,11-581=8ORPOINT(r1f3001-
33)=10ORP0INTOR+32,Y1-4217K0RPOINT(X
D.36,11-58)=S1

620 IFP0INT(W3601-58)=SU0UND&001
3,0,0,10a01-12:PR0Csove101:PROCdtad:
ENDPROC

630 SOUND1912,00,1:SOUND0,-15,4,1:NC
ARX=13:PROCsave(0):ENDPR0C

640 DEFPROCaxygen:0141-2:PRINTTAIM
,311:01;";:1F01(0PROCdead

650 ENDPROC
660
670 DEFPROCdead:NCAln=129SOUND&I2,2,

170,60:FORN:1102001q1+32:PROCsave10)
01,-11-32:PR0Ceave10):SOUNDt11,400121
60S0UN01910,2,7,60:NEXT:VDU5;127;23201
:FOR147-1T03000:NEXT:M4N7.=NANI-1:IFMAN1(
=0PROCend:ENDPROC:ELSEDI41-1:PROCshee

1

680 ENDPROC
696
700 DEFPROCend:0114:COLOUR128:COLOUR

6:PRINTTA817,141rTHE ENDII:F0RNItITO6
0:VDU19,81RN0(7):0;:F0R621T070:NEXTIS0
UND1911,4,RNDIN1,60:NEXT:VDU19,8,20;:P
RINTTA817,141:1FORN=IT079COLOURNIVDU22
7:SOUND1910,2,6160:FORT=11.0599:NEXT:NEX
T:TIME=0

710 REPEATUNTILTIME)100:IFIIII<SCITHE
Ni411=SCZ

720 ENDPROC
730

740 DEFPR0Callens1/11:LOCALXIM:Nl:
NIO:IFNI>O1N1=1

750 IFS1(N1)1.0ENDPR0C
760 W.A11(NI1:11:AYINX):112.=NFOND

111%=MYVND:AVI0INT(X1+20146):1W-TPOI
NT(XIf2M-421:U=POINT(114301Y1-48):D
X.P0INT1U+3601-58)

770 191%)0ANDA141n=1141
780 1011(0AND8141Y1q/01
790 IFU=0ANDD1:8PR0C+111:ENDPROC
800 IFCIOANDOX=OPROCdrop:ENDPROC
810 IFY1=920RY/L-25201Mz4120R11:5720

Wr1=7320W91:892PROCIevel
820 AWN11=XIIIIIIINI1,41:11n(N1)=4,

:MY1(NI)=11LPR0Casove:ENDPROC
830
840 DEFPROCIevel:X/111011:1F1UOVI=6

401%=64ELSEIF11>1216VX=-64:11:1216
850 IFZW(1111=-32
860 IF/Vain:32
870 IFnmala8(2-RND13)1*32
880 ENDPROC
890
900 DEFFROCf111:AYX(K1=AY1041)-16:P

ROCamove:SOUND0,-15,2,3:AYUNX1=AnINI
16:PR0Casave:6COL0,8:VDU5:8:10;228:4

:ENDPROC
910
920 DEFPR0Cdrop:AMNINIYINI/06:P

ROCamove:An(N1)=AnIN11-16:PROCamove:
SOUND1913,4,50,60:1.1(141):MNX1+1:IFL1(
N11:20THENIFPOINT(X1-2X-6):80RPOINT(
11+7401-614PROCcraw1_out:ENDPROC

930 IFPOINT(11-2,11-6)=8ORPOINT(11+7
4,Y1-6).8ENDPR0C

940 S0UND1411,0,130,1:SOUNDU01-15,7,
6:AYVNV=An(N1)-32:PROCasave:ENDPROC

950
960 DEFPR0Ccram1_out:AMNI).AU(11/)

+321PROCaeove:FORU=100T0250STEPIO:SOU
ND&II,0,U1,1:S0UND&10,-15,70:NEXT:6CO
L0,8:VDU5:8;10;2280:LIIN11=0:ENDPROC

970 DEFPROCkIl1_rIght:LOCALWFORN1=
IT03:1F1V,644111N1)ANDY%-32:MINX1PR
OCafal1

980 NEXT:ENDPROC
990

1000 DEFPROCkillleft:LOCALNLFORNI=1
103:1F11-64=A11fNUANDY1-32=AMN11PR0
Caf all
1010 NUTIENDPROC
1030 DEFPROCamove:YDU5:8013,51:MOVE0

LDAX1(Nt),OLDAY11N/I:VDU227:110VEM1N1
),AMNI1tVDU227:4:0LDAXX(N1).ANINU:
OLDAYUND:AY11N/1:ENDPROC
1050 DEFPROCafatl:LOCALXIO1:VDO5M1

27;228:1N00:6C0L31SI:VDUE4227:SOUNDIf
1113,255,60:SOUND&10,-15,7,60
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B.B.C. DESKTOP
CONSOLE

TIDY UP YOUR B.B.C. COMPUTER,
TELEVISION -  CASSETTE RECORDER -  SINGLE OR DOUBLE DISC

DRIVE
ALL ACCOMMODATED ON A PROFESSIONAL CONSOLE. THIS

ROBUST GLASS FIBRE CONSOLE ALSO HAS PROVISION FOR 10
CASSETTES AND A FOOLSCAP NOTEPAD.

IDEAL FOR USE IN SCHOOLS AND COLLEGES
SIZE: 27 I" (700mm/ x 311" (800mml

A WORTHWHILE INVESTMENT AT
E39.95 INCLUSIVE OF P & P

Cheque or P.O.t o : -
LAMPLAS (DURHAM) LTD,
7/9 RAMSAY STREET,
HIGH SPEN,
ROWLANDS GILL.
TYNE & WEAR.

DEALER ENQUIRIES INVITED.
ORIC CONSOLES AVAILABLE NOW £ 3 6 . 9 5

EDUCATIONAL SOFTWARE
For children ages 4 11

EDUCARCS
Fifty high-Quality programs tor  primary
Strongly recommended b y  e d u c a t a l

ion

no t h e

ZX81
SPECTRUM

SUPPLEMENT

C5•95

with

Paper bete
i n  p a p a s

( A l l  p l O g r e M S  s u i t  I K  Z X 3 1 1

5 0
education
authorities

MICRO
( Model A and Model B )

WITH COLOUR, S O U N D  A N D
OTHER ENHANCEMENTS

PROGRAMS WRITTEN IN

STRUCTURED F O R M  4 0 ,E7•95 Paperback
110 pay*s

These programs cover a  wealth o f  basic concepts every child
will meet i n  primary education. They are produced by  professional
educators and have been thoroughly tested in a  primary school.
Designed to go beyond drill p r a c t i c e  they promote learning
Through interaction and discovery. Programs range from counting
and simple arithmetic to ones dealing with volume, balance and
direction, mostly in form o f  games. Each program i s  short b u t
powerful and  comes with full documentation.

r -  I Tr), P l e a s e  son& •capies Educare's 50 on ZXBUSeectrum711
E W E N  . • • •  molniMB

EDUCARE
,copies Educaro's 50 on BBC Micro.

I 1390 Sloane St o n c l o s o  cheque/postal order for c_I London N a m e   —  —
SVV1X 9AY A d d r e s s _  _ _ _ _1

• • • • • • •  • • • • • • o  m i l o w  m o n o  enwimp emi a m m o  i n s  a n i e  • • • • • • •  = N M

Let yOur  Ovid  benef i t  e a r l y  •  S e n d  n o w  B B C

rairpin I  'g in  A, in i ic t  1983

FOR THE
BBC MICROCOMPUTER

TINY PASCAL
PASCAL-T is a 16K Eprom program capable
source PASCAL into a  compact  very fast
threaded-interpreters-code. Ful l  edi tor  and
included and the  program is  supplied w i t h
documentation.

of compiling

disc support  are
comprehensive

Price £59.00 + VAT

X CAL
An expert computer-aided learning package in 16K Eprom and
support disc. N o  programming skil l  required t o  construct
learning sessions as the program is  screen driven. Facilit ies
include text  pages, graphics and histograms.

Price £65.00 + VAT

FORTH
FIG-FORTH in 8K Eprom together with manual.

Price E34.72 + VAT

LOGO-FORTH
A 16K Eprom program introducing this very powerful but
extremely fr iendly Turtle-graphics language. Users also have
full access to  the FIG-FORTH suppor t  nucleus. Ful l
documentation is  included.

Price £59.00 + VAT

Retail/Mail Order/Dealer Enquiries to:-

H.C.C.S. Associates
533 Durham Road, Low Fell, Gateshead,

Tyne &  Wear  NE9  5EY. Tel: (0632) 821924
Retail sales also at : -

H.C.C.S. Microcomputers
122 Darwen Street, Blackburn, Lancs.

Tel: (0254) 672214

BBC Micro Utilities from Qualitysoft
00. INSTRUCTOR T e x t  in BASIC PRINT statements containing lull

instructions, with examples, on how to use the following
programs.

01. VARLISTER . . .  Lists all variables currently held in memory along
with their values, with arrays only the variable name is displayed.

02. FINDER S e a r c h  for a specific string of text in a BASIC
program and display the whole line containing every occurrence,

03. REPLACER S e a r c h  for a specific string of text in a BASIC
program and replace every occurrence with another.

04. DESPACER , Care fu l l y  removes unnecessary spaces within a
BASIC program except text in REMs, quotes, assembler comments
and some special cases,

05. DECOM R e m o v e s  all REMs and assembler comments in a
BASIC program including trailing colons and spaces.

05_ STRINGSORT A n  extremely fast string array sort. Sorts arrays
of any dimension typically taking 1,75 secs for 1000 strings in
reverse order.

07. INTEGRSORT S o m e  as above but with integers and taking
1.25 secs for 1000 items in reverse.

OB. RELOCATOR A  relocatable machine code relocator that allows
machine code to run in another area of memory

09. NEATLISTER L i s t s  entire BASIC programs neatly. Formats for
REPEAT, ELSE, colons: and particular assembly language.

10. MOVEMEMORY „  Moves  any area of memory to anywhere else
in memory even i f  it overlaps itself,

11. ROTATOR P e r f o r m s  rotation formula on specific BASIC
variables for a specific angle for use in drawing shapes.

12_ POLYGON •  Draws or tills a whole or part of a regular polygon
any height or width with up to 255 sides at any angle anywhere
on the screen

Programs 01 to  11 are all less than 256 bytes long.
Programs 02 ,  03 .  0 9 ,  11 ,  1 2  are wr i t ten specifically f o r  the

1981 version of  BASIC. Otherwise all programs are guaranteed
to run on  any model.

All 1 2  excellent quali ty, efficient, easy to  use machine code
programs on cassette, amazing value a t  only E 4 . 0 0  inc.

Immediate despatch!

Available from:

Ctualitysoft, 4 James Close, Bridgend,
Glamorgan CF32 96J.



BBC

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.

Multiplex Computer Services
250, Eastern Road, Brighton BN2 5TA.

Tel: (0273) 606860

Your Official Thames Valley Dealer

Contact us for all your BBC
Microcomputer requirements.

We supply:
Service, Support, Demonstrations,

Advice, Sales.

Full range of  Hardware and Software
available from:

P.J.
MICROSYSTEMS

14 Wood End Crowthorne, Berks.
RG11 6DQ.

Telephone: (0344) 772351

TOP QUALITY PRINTERS!
ROCK B O T TO M  PRICES!

EPSON RX80 L258+ VAT S H I N  WA C1380 L258;t- VAT
EPSON FX80 £358 + VAT S TA R  510 £258 -  VAT

EPSON MX100 £419 + VAT S"1 AR 515 f368  + VAT
We also have large stocks of sundries including

ribbons, fanfold and roll paper, continuous labels, dust
covers, etc.

For FREE BROCHURE and DISCOUNT ORDER
FORM write now to:
Datatech Ltd (TMU)

3 Bramhall Close, Timperley, Altrineham,
Cheshire WA15 7EB.

mb

CONTEX
Adul t  Educational Software for the BBC Computer

TYPING TUTOR 3 2 K
Specifically designed for  the BBC micro the 9 0  smoothly graded lessons and the
tree f o r m  op t ion  teach and  encourage fast  touch  typing. Intel l igently checks fo r
errors, monitors progress. t imes and makes recommendations. Audio key feedback.
metronomic pac ing ,  m a n y  u s e r  conf igurable o p t i o n s .  f u l l  ins t ruc t ion  b o o k l e t
included E 9 . 9 9  i nc .
S P R E A D S H E E T 3 2 K
A complete and versatile 'calc• program and tutorial. Models containing over 1 0 0 0
elements can be built  using uo to 26 columns and 99 rows. Ectuations, constants or
text i n  any element. Emphasis on ease o f  use includes copy rOW/C0i insert,
delete. totals, headers. variables. functions. r o w  colours s a v e  and restore.
Tutorial. 'application examples and documentat ion o f  all the Basic program for
those w h o  wish  also t o  explore the  design f i l e  i n e -

Cassette based, professional software. Fast deinery• Deduct (7.50 .50 if both
programs ordered together.

Cheques/P.O. payable t o

"Contex Computing" (68)
15 Woodlands Close, Cople, Bedford

MK44 311E.

PROGRAM TO SELL?
Maybe it 's an idea you've not had
before. I t  could be financially well worth
your while finding out.
Send us your program for professional
evaluation. I f  i t  stands up then it 's good
— very good. And it 's our job to see i t
reaches the biggest potential market —
bringing YOU continuing royalty
payments.
We're specially interested in:

•  E D U C AT I O N A L
•  B U S I N E S S
•  EXCEPTIONAL GAMES

for the B.B.C. Micro.
Please send demonstration tape +  brief
documentation +  RAM size and
peripherals required +  SAE for reply, to:
Bitabyte.
(Dept SE8),
5 Seabridge Road,
Newcastle, Staffs. Tel.- (0782)  6 1 4 8 8 8

August 1983 MICRO USER 9 5



Wilmslow Micro

AT LAST!
A data
cassette
recorder that
works with the
BBC Micro

UNBEATABLE
PRINTER OFFER!
CENTRONICS 737-2
ParatIel Printer
•  Do t  Matrix Printer
•  100cps at 10 cpi monospaced

(non-graphics)
•  FriC1.1011 or 91" fixed tractor

paper teed complete with
BBC lead.

96 M I C R O  USER A u g u s t  1 9 8 3

THE BBC MICRO
COMPUTER

SYSTEM

BBC Model B (latest
specification) OS 1.2 E 3 9 9 *

BBC Model B with
Pace Disc Interface E50911

(fitted free in Our own workshop5)

Pace Disc Interface Kit f  11 0
(we! full instructionsl

Fitting service available. Please phone for details.• Carriage 18

Supplied complete with
BBC Lead, Mains

Adaptor and Instructions.

For all your BBC Micro needs

TURN YOUR BBC 'B'
INTO A HIGH QUAL!
WORD PROCESSOR

All you need is:

•  Wordw ise  word processor chip
•  Kaga  green screen monitor
•  S i l ver  Reed electronic typewriter

with interface
•  Data cassette recorder

(guaranteed to work with BBC)
All items available separately.
Carriage: Monitor 18. Typewriter E8_
Cassette Recorder C2. Chip 50p.

SPECIAL
PACKAGE or,e4L
C 6 8 8 . 1 4

SAVE
E104.25

E44.85
E130.64

E566.95

E49.95
TOTAL E792•39

*SPECIAL OFFER*
CUMANA DISC DRIVES

E205
E402Single (100K)

Dual (total 200K)
Both offers complete with BBC lead, power supply.

formatting disc and manual.
•  FREE -  2 Datalife discs with each order •

ACCESSORIES
VERBATIM VEREX 5i"  FLOPPY DISCS.
Single sided, single density, 4 0  track
(MD200-01) Box of 10, Guaranteed for 1 year. £ 2 2 . 9 4

VERBATIM HEAD CLEANING KIT

LOCKABLE DISC STORAGE BOXES
Strong, attractive, secure.

Model ACP 35 (holds 35 discs)
Model ACP 70 (holds 70 discs)

LIBRARY BOXES. Holds 10 discs.
Great value at El  .96

C12 COMPUTER GRADE BLANK CASSETTES.
Special offer: 11 for £5.00

DUST COVERS. Smart durable,
fits BBC and Epson PX80 Printer

JOYSTICKS Fully proportional,
compact, handy size.

BB KEY Simple, effective way of
labelling your function keys.

£9.33

£20.00
£26.00

£3.25

Per Pair f16.50

el  .50



Cent ACORN APPROVED BBC DEALER
Fast Mail Order service with full after sales seivice.
TELEPHONE YOUR ORDERS NOW!
061-483 3605 (24 hrs)

GAMES, GAMES, GAMES!
We have a large range of great games
from all the leading software houses

Call our  2 4  hour answerphone n o w.
Here is a  small  selection o f

our most popular cassette tit les:-

ACORNSOFT I n c l u d e s  P&P
Castle of Riddles   £ 9 . 9 5
Countdown to Doom   C 9 . 9 5
Snapper   E 9 . 9 5
Monsters  C 9 . 9 5
Arcade Action (4 games on 1 cassette)   C 1 1 . 9 0
Business Games  £ 9 9 5
Philosophers Guest   £ 9 . 9 5
Sphinx Adventure   £ 9 . 9 5
A &  F
Painter
Frogger
Horror Castle
Planes
Howzat
DIGITAL FANTASIA
Arrow of Death (Part 1)
Arrow of Death (Part 2)
Circus
Time Machine
Escape from Pulsar 7
Feasibility Experiment
MICROPOINER
Swoop
Laser Command
Killer Gorilla
Demon Decorator
Astro Navigator

& H
Billiards

E 9 . 2 0 £9.20
£9.20
£9.20
E9.20

Worldwise
Wordhang
AnimalNegetable/Minerat
Happy Numbers
Shape & Race
Signals & MagicEarly One
Early Two
Early Three
Chemical Analysis
Chemical Structures
World GeographyWhere

All prices include VAT

E 1 0 . 2 9
E 1 0 . 2 9E10.29

E10.29
E10.29
E10.29

E7.99
C7.99
E7.99
E7.99
E5.69

£ 9 . 7 8

*  SPECIAL OFFER *
Save E I when you buy any 2  games

£3 off  3  or more!

EDUCATION
The very latest in educational programs for home or
school -  phone our support desk for  details.
Our education advisers can help wi th  your  individual
needs i n c l u d i n g  how to set up a complete computertraining department.

Includes P& P
£8.97
£8.97
£5.69
£8.97
£9.78
£9.78
£9.78
E9.78
£9.78

£13 .80
£13 .80

£6 .84
£6 .84

4,096 CO' ,OURS!
At  las t ,  r e a l  co l ou r s  t o r  a l e
the  B B C  M i c r o !  " '  . . . . .  •"ll.1.41ra
Let Chameleon bring your i i  -  . - i i i i i i ! i i i i i
programs to  life wi th  truly . g . : 7 1 . 1 4 111 i l i l q i i i i i i
authentic colours. • • • • : i 4 1 1 2  P r i t
Mix and match  the  exact A i *

. . . . . . .
.1. . .

.11 i i
shades you require to give a t '  . : "  . 1 :
new depths o f  realism t o  ..r.'
your graphics. 1 . 2 !
Choose  f r o m  a l l  t h e
colours o f  the  ra inbow -
and more l
It's that  simple ,  . .  w i th

.1:

Chameleon
C O p ,

O p
0  4

0 /  eP

BUSINESS/ACCOUNTS SOFTWARE
Cassette based
systems:
E19.95 each
Database
Stock Control
Invoicing and Statements
Home Accounts
Mail List
Word Pro
Beebcalc
Beebplot

Cashbook accounts program
(replaces manual system e.g.
Simplex and All-lo-Onel•
Ideal for the small business.
£68.94

Disc based
systems
1E23.94 each
Database
Stock Control
Invoicing &  Statements
Home Accounts
Commercial Accounts
Mail List
Wordpro
Beebcalc
Beebplot

Final Accounts (works with
cashbook to provide balance
sheet/p &I)
E68.94

A c c e s s  &
Visa  O r d e r s

W e l c o m e .

Unless otherwise stated
please add 5 0 p  P  & P per  i tem.

Please supply the following:
Item

Plan indicate method of payment1Cheque payable to
Wilmslow Micro Centre

ElAccess/Barclaycard No,

thy

P&P
TOTAL

Total
I  p

Name
Address

Tel. No.
Signed

Please telephone or  post your order to:

WILMSLOW MICRO CENTRE
Hawthorn Lane, Wilmslow, CheShire.

1.11 Mill El l  ME MB NIP i l E I  N I  ME MO M E  OM ME NO EMI EN EN INN

1 0 0 ' 1  P . R I ( ' D f  I  I D



From Page e

1060 REPEAT:AY11NU.AYI1N11-3201=AX7.
(NZIM.AY(NI):IFPOINTM-2,M=8ORPO
IN1A1+74,Y11.86COL0:VDU5.,800;228:1
7..1D400
1070 PR0Camove:UNTILP0INTM+30,11-56

1.80RPOINTWO30,YX-331.10ORPOINT1M-3
2,Y1-421.0.:IFPOINT1X1+320%-421.41%An
1N7.1.4Y%(N11-32:AIIIN1)=AXI(N11+64:PRO
Camove

1080 FORN.IT05:S0UND&I110,0,1:NEITIIF
II)=F1PROCsp1at:ELSE90UND&II,1,100,200
:SOUND&10,2,7,200
1090 01.14:ENDPR0C
1110 DEFPR0Csp1at:WW=0:60UND&11,1

,200,90:SOUN0&10,2,7,60:0U5;127;:SCOL
3,MPRINT;174:FORT.I10500:NEXT:VO18:8
0.,:PRINT;1%;:VDU4:50...-SMILPRINTTAB
15,11"SCOREI";SClii17..0:1t1N11.0:NU.N
01-1:ENDPROC

1130 0EFPROCinit:DIMSET(6),MX1.131,AY1
131,0r1.131,4n(3),A4(31,OLDA1a(3),OLD
A11(3),1.1131,14/(3),S1131:011.1000
1140 ENVELORE1,1,1,-311,20,20,20,0,0,

010,0,0:ENVELOVE2,130,0,0,0,0,0,0,127,
-1,0,0,126,0:ENVEL0PE3,128,-1,0,0,200,
030,127,0,0101126,0:E4VEL0PE4,1,3,-2,3
00,10,10,127.-1,0,0,126,0
1150 V0U23,227,66,36,36,126,219,255,2

55,126
1160 V0U23,228,123,123,12310,222,222,

222,222
1170 011231229,129,129,129,255,129,12

9,129,255
1180 VOU23,230,0,1,67,0,206,222,222,2

22
1190 V0U23,231,0,0,0,0,128,194,198,22

2
1200 VD1123,232,16,16,124,16,16,56,126

,255
1210 01123,234,96,106,72,120,64,64,64

196
1220 VH23,23516,54,18,30,2,2,2,6
1730 VH23,236,96,96,64,96,80,76,66,9

1240 V0U23,237',6,6,2,6,10,50,34,6
1250 O1J23,238,0,0,0,0,0,0,0,0
1260 M123,239,66,90,74,126,24,60,36,

36
1770 VOU23,240,66,90,74,126,24,60,36,

36
1280 ENDPROC
1300 DEFPROCscreen:COLOUR138:0U19,5,

00;2810,2,19,1:CLS:VDU28,0,31,19,30:C
LS:M4K.3:R1.5:VDU26:5CI=0:PRINTTA815,
11;"SCORE:";a1I.0:F1.100:5%.4:1101.0:H1
.0:01119,6,2:009,9,3;009,10,60;:PRO
Csheet:ENDPROC
1320 DEFPROCsheet:PRINTTAB(0,1);STRIN

6

8UMANI,CHR$123411.,".00414.11W
3THEN11%.1:FI.FVflO0 IFFD500%.500

1330 Ht.FIDIV100:1FH1.4H1.5ELSEIFH1).
511%.6

1340 R1.HUOR4:01119,S1,H1;0001.01:
FORN.ITOMSX1N1=1:NEXT

1350 VOU19,1100C0L0UR128:COLOUR8:
V01124,0;64;1279095;:C1..S:YOU26:PROCbr1
cks:V01.119,R1,50C0L0UR13C0LOURO:01
=2000:PRINTIA810,31W0XY6EN ":01::PRO
Cladders

1360 n.256tY%.252:00n.MOLDY%.YL
NCAK.710CAR7..11:0X1.2000:PROCeove(0):
PROCpo5itions:COLOUR138:COLOUR7tENDPRO

1380 DEFPROCpositi0ns:4X110.256:AX1(
21.320:031.641F0RN.IT03:AYUN).732:
OLDAII(N).0:0LDAY1(N).0iLV%1N1.1:NEXT:
MU(11=640n121.-64:MX11(31.-64:MY1(11
.32:MYI121.-32:MY7131.32:N1.0:ENDPROC

1400 DEFPROCbricks:BRS4TRINS$120,CHR
$122811:FORN.51.025STEP5:PRINTTA8(0,N1B
RS:NEKT:ENDPROC

1420 DEFPROCIadders:VDU19,RI,00;:COL
OURR1:COLOUR128:FORLV=4T024STEP5:REPEA
T:SET101.0:FORN.1T05:SET(N1=RND(TIME1A
te1:SET(0).SET10)+SEINJ:NEXT:IFLV024
THENNo.3ELSENo.2
1430 UNTILSETt01.Noa=0:F0RPUS.2T018S

TEP4:1.141:IFPUS.113PUS.17
1440 IFSET1Z1.1PROCIadd
1450 NEITPUS,LV:VDU19,R1,50NDPROC
1460
1470 DEFPROCIadd:L0.0:PRINTTAB(PUS,LV

11";:REPEATODU229;10;8:LD.LD+1:UNTILL
D.6:ENDPROC

1490 DEFPROCinstruct:PROCheader
1500 PRINT 'Once upon a t i re  there w

as a garden...""And in this garden gr
ew a patch of wild and mysterious frui
t . ' ' 'So strange was this f ru i t  that ma
ny"'craved for a taste.However when i
nyone came near to  i t ,  i t  would get u
p and'
1510 PRINT"deNour thea!!'"Are you a

brave enough soul t o  travel i n t o  the
'.iCHRC1301:113BC FRUITY-PATCH ??''If
so then follow se'
1520 PRINT —"PRESS SPACE TO CONTINUE'
1530 REPEATUNTILINKEY111.32
1540 PROCheader
1550 PRINT 'Using your sk i l l  and cun

ning you must ou t r un  the l i t t l e  begg
ars."'"You start each sheet with a new
network of1;CHR$11331:11adder5';CHRS(

135WandliCSR$11301;Ipathe;CHRS11351
;',and as your s k i l l '
1560 PRINT"increases you wil l  eventua

Ily meet the'
1570 PRINFC414(1291;CHR$11361r

ULTIMATE little horror''
1580 PRINTIthat can only be kil led by
being droppedthrough%CHRS(131)rFIVE
INGLE LEVELS'
1590 PRINT' PRESS SPACE TO CONTINUE'
1600 REPEATUNTILINKEY(11.32
1610 PROCheader
1620 PRINT 'Just before I  go, here ar

e a few clues.":PRINICHR1(129):"BEWARE
1;CHRS(1351;"DON'T STAY in the same pl
ace—too long."'"Dig holes fa5t and d
eep and h i t  the—beasts before they g
et time to crawl"'"out.'

1630 PRINT'Oh and by the way watch yo
uri;CHRS(134);CHR$11361.,'OXYGENI:CHRS(
1351;CHRS(137)r111t runs out you lose
a l i f e . '
1640 PRINT"CHRS(136);CHRS(130"

6000 LUCK'S ''PRESS SPACE TO CON
TINUE"
1650 REPEATUNTILINKEY111.32
1660 PROCheader:PROCtitles
1670 ENDPROC

1690 DEFPROCheader
1700 CLSOI0U23;8202;00:0;
1710 PRINTTA810,41VOU1411321513

0:PRIIITTAB(12,4)"NILD "oVIAJ136:PRINT
'FRUITIES'
1720 PR1NITAB10,51.00U14113005703

1:PRINTIAB112,514ILD ';:VDU136:PRINT
'FRUITIES'
1730 PRINT1A8(12,8);CHRS(1411:1Hli';C

104(1361;HI1;:PRINTT48112,9CHRS(1411
rHI:s;CHRS(136)011%;
1740 ENDFROC
1760 DEFPROCtitles
1770 PRINTTA8111,61;:VDU12840181:PR

INT.By Mark Smiddy'
1780 PRINTTAB112,1111A U n T A 1 3 (

12,13)'1 DONN*00112 ,151 " )  .
1EFT10.0112,171? R I S H M T A N

11,191"SPC ";CHRS(136);CHRS(130).,ID
IG"
1790 PRINTTABI5,221"NEED INSTRUCTIONS
IYIWICHRS(137)
1800 ENDPROC
1820 DEFPR0Cscore5:VD023:8202;00;00

PROCscreen:LOCALK,N:COLOUR128
1830 FORN1.5T025STEP5:N.Nfl:IFN.4N.5
1840 R111.1:01115,1
1850 COL0URN:PRINTTA813,N1-11:CHR$122

7100(7,N1-1)01DIV5*100;INEX1ITIME.0
:.1:REPEATPR0Ca1iens(RND1641*25/:UNT
ILTIME)30000RINKEYS(0)0":VOU4:ENDPRO

1870 DEFPROCerr0r:IFERR.17ENDPROC
1880 *FX12,0
1890 *Fi4,0
1900 MODE6:PRINT"':REPORT:PRINT' In

Line 'ERL i k



BBC MICRO IN MANCHESTER

100K Teac Drive E205
VIEW Word Processor E59.90
JUKI Daisywheel Printer E458.85

BBC Model B Computer E399
BBC Model B with Disc Interface E469
BBC Model B with Disc Interface and VIEW E528.90
BBC Model A Computer £299
A to B Upgrade (including fitting) £69
Disc Upgrade (including fitting) E 1 14
VIEW Word Processor E59.90

All prices include VAT  unless otherwise stated

TEAC S L I M L I N E  D I S C  DRIVES
Including Cables, Formatting Disc, Disc Manual and 12
months guarantee. We have provided over 100 o f  this
type of  drive to personal users, educational establishments
and companies, and there are probably around 1,000 BBC
users of this extremely reliable disc drive.
It can also be twinned at  a later date to give 200K.
100K — E205 Inc. VAT 400K — E345 inc. VAT
Twin lOOK's to give 200K E389 Inc. VAT

BBC
COMPUTER
H A R D WA R E

always in stock

BBC
COMPUTER

DISC
DRIVES

always in stock

MASSIVE RANGE OF GAMES A LWAY S  IN STOCK *

A P I M A Acorn Printer
•  Centronics interface
•  Several character sets
•  Screen Dumps (free screen

dump prog.)
•  Double size
•  Our  best-selling printer

E 2 1 9  inc. VAT

DISC UPGRADE
100K Teac Drive   £ 2 0 5
Disc Interface   f  114

OUR PRICE E299 inc. VAT

AMU DAISYWHEEL

•  Centronics interface
•  Mul t i  spacing
•  Outstanding value
•  True Daisywheel quality

E 4 5 8 . 8 5  inc. VAT

WORD PROCESSING
PACKAGE

OUR PRICE E699 inc. VAT
If you also require a BBC Micro please add

E469 — includes DFS.

PROFESSIONAL SYSTEM
100K Teac Drive   E 2 0 5
Acorn AP100A  £ 2 1 9

,L42-Lr
OUR PRICE E419 inc. VAT

STAR DP510
•  Centronics interface
•  Top  quality Dot Matrix
•  Many character sets
•  Screen Dumps
•  Italics/Double Size
•  Form and tractor feed
•  True descenders

C  *  T E C H  COMPUTERS

184 Market  Street,
Hyde,
Cheshire SK14 1EX.
Tel: 061-366 8223

1-±1EDUCATIONAL & BULK
DISCOUNTS AVAILABLE

August 1 9 8 3  M I C R O  USER 9 9



WATFORD ELECTRONICS
CARDIFF ROAD, WATFORD, Herts, England

Tel: Watford (0923) 40588. Telex: 8956095 WAELEC

ISEM6.

BBC M I C R O C O M P U T E R

BBC Model A — E260
BBC Model  B  — E346

BBC Micro Model A to Model B
UPGRADE Kits:

Upgrade you r  Mode l  A  w i t h  o u r
Upgrade Ki ts  and save yourself f  s s s

(Installation instructions supplied w i t h
every kit)

• • •
•  BBC1 16K Memory

la x 4816AP-3 100nS) E 1 6 . 0 0
•  88C2 Printer User I/0 Port £ 6 . 9 8
•  B8C3 Disc Interface Kit £ 8 5 . 0 0
•  BEIC4 Analogue I /0 Kit E 6 . 4 0
•  BBC5 Serial I/O Kit E 6 . 7 0
•  38C6 Expansion Bus Kit £ 6 . 1 0
•  Complete Upgrade Kit Mod. A to Mod. BE43.00

Dust Cover for  BBC Micro
(Protects your expensive Micro

from foreign bodies)

DISC DRIVES
BBC COMPATIBLE

•  C S 5 0 A -  TEAC Cased with own Power
Supply. SiS 40 track. 51-", 100K E 1 7 5
•  CD50A -  TEAC Twin Cased with own PSU.
SIS, 40 track, 5 i " ,  200K E 3 5 0
•  CS50E -  TEAC Single Cased with own PSI).
S/S. 80 track, 5 - .  200K E 2 5 0
•  CD5OE -  TEAC .Twin Cased with own PSU.
D/S, 80 track. 51-", 400K £ 4 7 5
•  CSSOF — TEAC Single Cased with own PSU.
DiS, 80 track, 5 .  400K E 2 9 9
•  CD5OF -  TEAC Twin Cased with own PSU.
0/S, 80 track. 51" 800K E 5 5 0
•  MITSUBISHI  Slimline — Uncased. double
density. Double track. 51-• 1  Megabytes. track
density 96TPI, track to track access time 3mSec.
Plugs directly to BBC Micro. O N L Y  E220
•  SINGLE MITSUBISHI  Slimline — Cased
with own PSI). DS/DO. 1 Megabytes. (400k with
BBC) E 2 7 5
•  T W I N  MITSUBISHI  Slimline Cased with
own PSU, DS/DD. 2  Megabytes. 1800K with
BBC) E 5 3 5
•  Single Drive Cable for BBC Micro E S
•  Twin Drive Cable for BBC Micro E l  2

(5 year warranty on VERBATIM Diskettes'
0  1 0  Verbatim Diskettes. 51-", S/S E 2 0
•  1 0  Verbatim Diskettes, 51-, D/S E 3 0

T2 year warranty on WABASH Diskettes"
0  1 0  WABASH Diskettes, 51-", S/S E l  5
•  1 0  WABASH Diskettes, 5 i " ,  WS E 2 5

DISKETTE STORAGE
Attractive Continental designed, LOCKABLE
Diskette Boxes. Strong plastic construction with
lockable lid. Smoked acrylic top and cream base
fitted wi th  dividers and adhesive tit le strips for
ease o f  filing.
•  M  35 Holds up to 35 mini discs E 1 8  carr.
11.50) •  M-85  Holds up to 85 mini discs £ 2 4
(carr

PLASTIC LIBRARY CASES
for Disc Storage
•  5 1  (holds 10, £ 2
•  8 ;  (holds 10) £ 2 . 9 0

FLOPPY HEAD CLEANERS
Unless your officeThome is dust free, you should
Clean headE at  least once a 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 I f  your system has no initialisation
program then insert the disc arid open and close
the door 5  times.

BBC
PRINTER

IEEE
PET
APPLE II
RS232
BBC — Seikosha Cable
DUST COVERS
For SEIKOSHA 0P80
For SEIKOSHA GP100/250
FRICTION FEED
ATTACHMENT
For SEIKOSHA GP100
For SEIKOSHA GP250
•  Spare RIBBON for GPBO
•  Spare RIBBON for GP1130
•  Spare RIBBON for GP250

£22.50

GP100A

10

4 1 0 0 - 0 0 , 0 0 0 0 1
" Tractor Feed.

80 columns, 30CPS
Normal &  Double width Char.

Dot res graphics. Parallel Interface standard.
ONLY E 1 7 5  ( f 7  carr.)

SEIKOSHA GP250X:
10" Tractor Feed, 80 columns 6 0  CPS, normal
and double — width/height characters. 128
characters with true descenders in ROM. 64 user
definable characters in RAM ( 3 8 4  bytes)
Programmed printing ISO bytes of  memory) for
storing your own print sequences, dot
addressable graphics with repetitive graphics
data printing. RS232 and Centronics parallel
interfaces standard, paper empty function and
buzzer, self test routine. A l l  this for
O N LY  E 2 3 5  ( f 7  carr3
INTERFACES

E54.95
C69_95
£69.95
E69.95

.00

£3.75
E3.95

E22
£22
E4.50
E4.95
E5.95

NEC PC8023BE-C:

INTERFACES
APPLE II
BBC — NEC Interface Cable
RIBBON
DUST COVER

STAK-PAK
The unique
computer program
filing and storage
system. Made of
tough black
plastic these
compact drawer
sections hold two
cassettes each
and lock together
vertically to  form miniature cabinets of any
height. Each drawer section has two Agfa 012
Cassettes with labels plus external index card.
Five twin Paks (10 Cassettes) 1 6 . 0 0
(Postage 11.001

100 CPS, Bi-directional, logic seeking, 80
columns, 7x9 Dot Matrix head, true descenders
on lower case, Superscript, subscript and
underlining. Single sheet Friction or Tractor feed
Hi-resolution block graphics. A l l  this for only

£ 3 2 0  (E7 carr.)

£64.95
E l l  00
E6.90

P.A.O.

EPSON PRINTERS

Epson RX80
loo  CPS, 9 x 9 matrix, dot addressable graphics,
condensed and double width printing. Normal.
Italic and Elite Characters. Tractor feed, 10" max
width, bidirectional, logic seeking. Centronics
Interface standard.
O N LY  £ 2 8 5  (E7 carr.)

Epson F X 8 0
160 CPS, 11 x  9 matrix, proportional spacing,
superscripts, subscripts, dot addressable graphics.
Normal. Italic and Elite characters. Up  to  256
user definable characters. Down loadable
character set. Condensed and double width
printing. Full proportional spacing. Four user
defined margin positions. Tractor and Friction
feed. 10 '  maximum width Bi-directional, logic
seeking Centronics interface standard.
O N LY  £ 3 8 8  ( f  7 can%)



Epson  M X 1 0 0
25 columns, 15" carriage. Tractor and Friction
.4d, 9  x  9  matrix. Speed 100  CPS,
- -directional logic seeking. Normal, Condensed
,-d Enlarged Characters. Also Emphasised,
ouble and Underlining modes. Hi-res bit image

.-aphics. Superscript and subscript. Centronics
•terface standard.

ONLY E425 ( f7  cam)
INTERFACES R X  &  FX
PRINTERS
R5232 E38.00
RS232 plus 2K Buffer £75.00
FEE 488 E70.00

2K E62,00
MX100 PRINTER
RS232 E40.00
RS232 plus 2K Buffer C60_00
IEEE 488 (Interface Board) E43_00
PET Cable E20.00
SEIC - Epson Interface Cable El 1_00
RIBBONS
SAX80 FT E4.75
HX100 E10.00
FX80 E4.75
PX80 E4.75

DUST COVERS
SA X80 FT E4•50
fletX100 E5.25
FX80 E4.95

X80 E4.50
PAPER ROLL HOLDER 0 2 . 5 0

LISTING PA P E R
s i • x  91" Fanfold paper plain or ruled
1000 sheets) E 7  (E1.50p cart)

15 Fanfold paper (1000 sheets/
E9 If1.50p carr.I

Teleprinter Roll (econo paper) E4 ( f  1.50p can,)

CASSETTE RECORDER &
ACCESSORIES

quality Slimline. portable Cassette Recorder
x  Computer use, Mains/Battery. operated with
writer. E 2 4 . 0 0

(Carr. E1.50)
CASSETTE LEAD
4'-cir our Cassette Recorder to BBC Micro E 2 . 0 0

C12 Computer Grade CASSETTES in library
eases 4 0 p

BEEBPEN
(BBC Wordprocassor in 4K ROM)

BusbPen has been written completely in machine
Sada for the BBC Micro to facilitate maximum
Ins•d and number of functions, I t  is without
doubt one of the best things to happen to BBC
filircro since its launch. BeebPan has been
laisagned to be as simple to use as possible
meek* still retaining the maximum power and
versatility. Numerous functions include right
asetthcation, block operations, text compression,
1611 cursor control with on screen editing. a full
See of printer options and editing in 80  column
Woe BeebPen ROM plugs into one of the ROM

clots. no track cutting required.
Spacial Introductory Offer; E32.00

MONITORS
MICROVITEC 1431

Colour  M o n i t o r ,  R G S
-out ( as  used in  BBC

..,ogrammes) FREE Interface
oad E249  (can. C I
•tarface Lead for Sanyo EB.

ZENITH 1 2 "  Green Monitor.
- resolution E75 1e7 carr I

MISCELLANEOUS CONNECTORS

a•G8 (6 pin DIN)
aS423 (5 pin Domino)
--assette (7 pin DIN)
ECONET (5 pin DIN)
Paddles 115 pin 'D I
bac 'to BBC Power Plug 6pin
Disc Drive Power Plug 4pin

Plugs S o c k e t s
30p 4 5 p
30p 4 0 P
25p 6 5 p
15p 2 5 p

f l  1 0  E 2 . 1 5
70p
60p

BEEB PLOTTER
Watford Electronics BEEBPLOTTER will work
with 32K BBC Micro. Connects to Analogue
port. The unique design makes i t  accurate
and simple to use. The comprehensive
booklet supplied. describes its use in details
and shows some of the possible
applications.
The special features include:-
• Works in all graphics mode and any colour
selectable.
• Commands printed on Tablet and
On-screen instructions.
• Special routines enable pictures to be
quickly loaded from tape.
• Works with all operating systems and
ECONET. Tape and Disc versions available.
• Large drawing area I32cms x 23cmsl.
• Maps. Pictures and Diagrams produced
quickly and easily.
• Transparent tablet enables maps and
diagrams to be copied directly from books.
• Commands include line, circles and
rectangle drawings, infilling, full editing and
an easy to use copy and move feature.
• Screen dump routines included for Seikosha
and EPSON printers.
• Routines are included to allow user to
incorporate pictures in their own programs,
• Designed by a professional teacher with
educational uses in mind.
ONLY E59 (E3 cam)

EPROM PROGRAMMER for
BBC M I C R O
At last! -  the EPROM Programmer for BBC
Micro Computer from WATFORD ELECTRONICS
that wil l  suit both your pocket and all your
requirements. Programs all popular types of
EPROMS from 2K bytes up to 16K bytes -
2764 —  2516 —  2532 —  2564 —  2764 —
27128.
This extremely 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!
Suitable for both hobbyist and professional
users'
Just look at these features:
•  COMPLETELY SELF CONTAINED -
Housed in its own sturdy case -  Uses 1t5 OWn
Power Supply -  Connects directly to the 1MHz
Bus -  Simple and Sate!
•  FULL SOFTWARE SUPPORT -  Comes
complete with simple to use ROM based
software -  Facilities include Verification. Reading,
Virgin Testing, Writing. Editing. Saving, Loading
and morel NOTE!! -  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 and PRESTEL Adaptors without having
to disconnect everything.
You don't need just any Eprom Programmer -
you need WATFORD ELECTRONICS EPROM
PROGRAMMER System.

*  Introductory Offer *
ONLY E65 (E2 carr.)

Price includes software in ROM
and Manual)

READY-MADE LEADS
for BBC
CASSETTE LEADS 7 pin DIN Plug
to S pin DIN Plug + I  Jack Plug
to 3 pin DIN Plug -  1 Jack Plug
to 7 pin DIN Plug
to 3 Jack Plugs
6pin D IN  to  6 pin DIN Plug (ROB)
Monitor I ead ANC to PHONO

E2.00
E2.00
E2.50
E2.00
E2.50
(3.00

BBC LIGHT PEN KIT
All parts available as per Acorn User's 'SHINE A
LIGHT Light Pen article.
Kit Price: E9.95

BBC JOYSTICKS
Two versions available:
SINGLE: Player type
TWO Players type

E7.00 each
E11.50 per pair

PRINTER LEAD 36"
Ready made printer lead to interface BBC Micro
to EPSON SEIKOSHA. NEC. etc., Printers.
ONLY El 1

13 R O M  SOCKET BOARD
Are you wondering where to fit new ROM based
software inside your computer in addition to the
BASIC. WORDPROCESSOR. INS,  and FORTH
ROMS? Then our add-on 13 ROM Socket Board
is the answer. Simply plugs into one of the four
ROM sockets currently available in BBC Micro.
There are only 4 solder connections to be made.
Full instructions are supplied.
Our 13  ROM SOCKETS BOARD enables the
User to increase the Sideways ROM capacity from
the basic four sockets on the main board upto
the full SIXTEEN capable of  being supported by
current operating systems. In addition the board
is designed with the facility t o  hold upto 16K
RAM. which when switched into operation is
automatically selected by any WRITE signal t o
the Sideways ROM area. This gives the User the
ability t o  write a util ity or  language and upon
pressing break have the util ity 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 corning months and offers them the
chance to  develop their own.
All essential lines are buffered and the Board
meets or exceeds all timings for operation in the
BBC Microcomputer.
Supplied ready-built and tested
ONLY E35 (carr. E l  )

Watford Electronics' own
BEEBMON
A ROM based machine code Monitor for the
BBC Micro. I t  enables machine code
Programs to be debugged and altered easily
and quickly. Being a ROM, its Commands are
always readily available and occupy no USER
memory.
The special features includes facilities like:
TABULATE, MODIFY, FILL. COPY.
COMPARE, SEARCH (Hex &  ASCII).
CHEKSUM, DISASSEMBLE. RE-LOCATE,
SINGLE STOP. SET BREAK POINTS.
SCREEN DUMP ROUTINE. DUMB
TERMINAL and many more facilities

Introductory Offer: El 8

TEX EPROM ERASERS
EPROMs need careful treatment to survive their
expected lifetime. Rushing i t  could burn their
brains Out. So cop-out of this helter-skelter
world: take i t  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 standard version.
Erases up to 16 chips. E32.00
•  EPROMPT GT -  Erases up to 32 chips. Has
an incorporated safety switch which
automatically switches off the UV lamp when the
Eraser is opened. E37.00
TEXTIME
(SOLID STATE ELECTRONIC TIMER)
EPROM Erasers need just half an hour to finish
their job. I t  is the proper erase time for all
EPROM& While the Eraser is busy you may take
a break but not for too long without our TIMER
on the job. Over erasing can shorten data
storage time TEXTIMER will remember to switch
off the lamp and your chips will forget nothing
new TEXTIMER will pay for itself in no time.
ONLY E15•00

For more Software &
Hardware turn to

next page.
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EPROMS

2784-2 50n5
27128-250nS

for BBC MICRO
1 + 2 5 +

E3.95 E 3 . 5 0
E23.00 E 1 9 . 9 5

EPROM P R O G R A M M I N G
SERVICE

We now offer a 'while u wait EPROM copying
service (24 hours on Mail Order). Just bring
along the EPROM to be copied (we can supply
any type of EPROMs at  unbeatable prices) and
while you wait, we shall copy, test and verify the
copied EPROMS,
Copying Charge £2.00 per chip
IQuantity discount available)

BBC MICRO DFS
by

Watford Electronics

This new DFS is fully compatible with
ACORN OFS and has many more features.,
The extra features include:
•  Optional Double Directory (gives 62 Files
per side)
•  4 0  Track disc can be read on 80 track

drives (software switchable)
•  Workfile saves typing of Filenames.
•  A l l  Format and Verify commands ROM

resident, so no costly utility disc needed
•  Special Commands are included to ease

transfer of Cassette programs to disc.
•  Optional -  Copy command available.
Price: DES ROM only £42
Complete DFS Kit E85
M.S. We  shall exchange your existing
Acorn DES ROM for this highly superior
Watford's BeebRom for E351•

BBC DFS Manual -  E7.50

BBC GAMES SOFTWARE
(BUG-BYTE)

SPACE PIRATES E 6 . 9 5
SPACE WARP ( 1 7 . 8 0
GOLF E 4 . 7 5
DRAGON QUEST E 1 0 _ 0 0
FRUIT MACHINE E 4 . 7 5
CITY DEFENCE E 6 . 7 5
MULTI-FILE £ 8 . 7 5
BACKGAMON £ 6 . 9 5

(COMPUTER CONCEPT)
£7.80
E5.80
E5.95
E7.80
E7.80

ASTEROID BELT
CHARACTERS
HITCH-HIKER
SNAKE
SPACE HAWKS

(MICRO POWER)
ADVENTURE
ALIEN DESTROYER
ASTRO NAVIGATOR
CHESS •
COWBOY SHOOTOUT
CAT & MOUSE
CROACKER
ELDORADO GOLD
FOOTER
GOMOKU
GALACTIC INTRUDER
LASER COMMAND
MARTIANS
MAZE INVADERS
MUNCHYMAN
MASTERMIND
MOONRAIDER
REVERS!
STARTREK
SWOOP
SEEK
TIMETREK
ZOMBIES
GALACTIC COMMANDER
MICRO BUDGET
ROULETTE
SPACE MAZE
KILLER GORILLA

£6.95
16.95
E4.95
E6.95
E5.95
£4.95
E6.95
E5.95
E5.95
E4.95
f6_95
f6.95
E5.95
£4.95
E5.95
14.95
£6.95
£4.95
£4.95
E6.95
£5.95
£6.95
E4.95
E6.95
E7.95
E6_95
E6.95
E6.95

Without doub t  t h e  m o s t  sophiMicated p iece o f
software ye t  w r i t t en  f o r  t h e  B B C  Mic ro .  Wordw ise
contains a l l  t h e  usual  w o r d  processing features
enabling characters, words,  sentences o r  any  defined
section o f  t h e  t e x t  t o  b e  deleted, moved  o r  copied
from one parr t o  any other part  o f  the document.  The
more complex facil i t ies such as  search and replace o f
file handl ing commands are menu driven so that  even
a beginner can  understand h o w  t o  operate t h e m
Wordwise w i l l  w o r k  w i t h  whatever  t i l ing  sys tem i s
currently implementated.  Suppl ied w i t h  fu l l  f i t t i ng
instructions a n d  a  spi ra l  bound manua l  W e  bel ieve
this wo rd  processor compares favourably w i t h  those
costing many times as much.

LOGO II E 9 • 9 5
This language is very popular in American

schools as it is an ideal educational program.
It can graphically demonstraie. the ideas of
defined procedures. sub-routines, loops and
even recursive programming Gives excellent
introduction to LOGO language for young and
old  a l i ke .

FORTH R O M  for BBC
This superb compiling language now available
in ROM. Simply plugs into one of the ROM
Sockets. £35.00
Full FORTH Manual E6.75

LOGO in R O M
This popular language now available in ROM
Manual included with the ROM
PRICE: E36.00

APPLICATION
SOFTWARE

CONSTELLATION (32K) E 6 , 5 0
The great Bear! The Southern Cross! The Horned
Goat I See the night sky gloriously depicted in
hi-res graphics. Constellation has been adapted
and enhanced from our successful ATOM
program.
DISASSEMBLER (16/32K)
The most powerful. flexible and easy to  use
Disassembler currently available for the BBC
Micro. Has 5 modes of operation from memory
dump to full automatic disassembly -  ability to
identify any location in memory with a label -
operating system entry points and indirection
vectors are already labelled when the
Disassembler is loaded -  ability to define a 'map'
of up to 72 separate areas of machine code -
output may be directed to the screen or a printer
-  areas of code can be disassembled and output
saved on tape or disc in BASIC EXEC format for
later incorporation into user programs -
Machine-code programs may be loaded and
disassembled regardless of their actual run-time
location -  the current set of labels, map and
associated data may be saved at any time on
tape or disc. This data can be reloaded at a later
date and disassembly continued -  full error
checking and reporting is carried Out at each
step -  disassembler operated by typed
commands or the user definable user keys -  full
instructions are supplied in the form of a 'HELP'
program ava i l ab le  on Cassette or Disc.
Cassette E6.90
Disc S/D E9.90
Disc DID E9.95
EMULATOR
An extremely powerful and flexible Cassette

7-95

based machine code interpreter from Simonsoft.
Treats machine as a 'high level' language arid is
in many ways analogue to BBC's built in BASIC
Interpreter, i t  can therefore be used as a
Monitor, Disassembler. Assembler and •Peeko•
Computer.
Filer
A powerful file handling
allows the user to build
and retrieve data on the
package indeed.

E34

E8.95
program for BBC FILER
up, manipulate, store
BBC. A very powerful

Computer Concept's Firmware
BEEB-CALC E 3 4 . 0 0
A ROM based spreadsheet program, like
wordwise this firmware is fast and simple to use
-  yet is a powerful spreadsheet analysis program
considerably better than the original ' ca l '
program - fu l l  floating point maths. Works in 40
or 80 column screen modes -  variable column
widths. Works with either cassette or disc. This
ROM coupled with Wordwise can turn your
micro into an ideal small business machine.

DEBUGGING PROGRAM 0 9 . 0 0
A machine code program. Essential for the
machine code programmer. An ideal complement
for the assembler built into the BBC machine.
Contains a full machine code monitor allowing
examination and alteration of memory. registers,
setting of break points and ever) single stepping
through machine code programs.
DISC DOCTOR E 1 9 . 0 0
This ROM contains useful disc utility programs.
Enables recovery of any data off the disc
including deleted files etc. The full disc editor
allows the alteration of any bytes directly on the
disc (or in memory), or the loading and saving of
any track or sector on the disc. Automatic
transfer of programs from tape to disc and vice
versa. Also includes a whole host of other useful
utilities -  string search, function key editing, the
ability to format 35. 40 &  80  track discs.
PRINTER TOOL-KIT E 1 9 . 0 0
This ROM includes routines for high resolution
screen dumps for both the EPSON and NEC
printers. Will work in any graphics mode with
automatic grey shading of all screen colours, The
most useful feature of this program is its
spooling' capability. This enables data such as a
program listing of high res screen dumps to be
automatically spooled from your disc to the
printer while using your BBC machine for
running other programs.

*  SPECIAL DISCOUNT OFFER *
We allow a special 10% discount on all

the above four Firmware when
purchased with our 1 3  ROM SocketBoard'.

BOOKS
(No VAT on Books)

30 Programs -  BBC Micro E 4 . 9 5
30 Hour BASIC (BBC Micro) E 6 . 0 0
6502 Application Book £ 1 0 . 2 5
6502 Assembly Lang.
Programming E  1 2,50
6502 Assembly Lang. Subroutines €11.80
6502 Software Design £ 1 0 . 5 0
ACORN ATOM Magic Book £ 5 . 5 0
Advanced 6502 Interfacing f  1 0.95
Assembly Lang. Programming
for BBC E 8 . 9 5
BASIC Programming for BBC Micro f  5.95
BBC Micro DFS Manual E 7 . 5 0
BBC Micro Revealed E 7 . 9 5
BBC Micro Instant Machine Code including
Software Cassette f  34.00
Creative Graphics on BBC Micro f  7.50
Discover FORTH -  Osborne E 1 1 . 2 5
Easy Prog. for BBC Micro E 6 . 5 0
Further Prog. for BBC Micro E 6 . 9 9
FORTH Programming (Sams) E 1 2 . 5 0
Getting Acquainted/Acorn ATOM f  7.95
Graphs & Charts on BBC Micro •  E7.50
Intro to  Micro Beginners Book (3 Ecil19.90
Let your BBC teach you to program f  6.75
Micros in the Classroom E 4 , 9 0
Practical Prog. for BBC & ATOM E 5 . 9 5
Programming the 6502 f 1 0 _ 7 5
Mastering VISICALC (Sybex) f  11.95
Structured Prog. with BBC BASIC E 9 . 5 0
The BBC Micro An Expert Guide E 7 . 9 0

Level 9  Software
3 New Adventure games. May be the best yet
written. We strongly recommend them. All have
over 200 individual locations and packed with
puzzles. A game can take easily months to finish.
Only sophisticated compression techniques can
squeeze so much in.
ADVENTURE QUEST (32K) £ 8 . 6 0
COLOSSAL ADVENTURE 132K) E 8 . 6 0
DUNGEON ADVENTURE (32K) E 8 . 8 0
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Access Orders VERSATILE SPEECH SYNTHESISER
Just phone your order through and we UNIT FOR THE BBC
do the rest. Tel: (0903) 50234/40588 • MICROCOMPUTERCO

BBC SOFTWARE
GEMINI 'S BUSINESS SOFTWARE
Written by professional Chartered
Accountants and coded by competent
programmers. Ideal for small and
medium sized companies. Now

available from stock.

CASHBOOK ACCOUNTS E 5 2
One of the most innovative programs on the
market. Replaces a manual cashbook system
ieg Simplex and ALL-in One. The program is
orepte to use and will replace manual Cash &
Bane records. Gives you access to vital
Ptienisigernent information as and when you want.
•  enobles you to keep more positive financial
Oesetror of your business.
ras software is extremely well and lucidly
documented Gemini provide a full technical
beck-up and product up-date policy. The features

Summary of VAT information for VAT returns -
Cumulative receipts and payments report
analysed over the standard profit and loss and
balance sheet headings -  Options for
departmental analysis of sales and purchases -
Audit trail printout of all transactions -  Journal
routine for entering transfers between accounts
and year end adjustment for debtors, creditors.
etc. -  Trial balance at any interval -  Interfaces to
Final Accounts program to produce balance
sheet and trading and profit/loss account, etc_
FINAL ACCOUNTS
PROGRAM E 5 2

equires Cash Book module, This program will
take your cash book data to the logical
conclusion of balance sheet, trading and
profit/loss account and notes to the accounts i.e.
Fixed Assets, land and buildings and capital
accounts. Final accounts links to 'Beebplot for
r  aphic data presentation.
INVOICES &
STATEMENTS E 1 7 . 2 5
• complete suite of programs together with
aenerated customer file for producing crisp and
efficient business Invoices and monthly
statements on your line printer. All calculations
e-clude VAT automatically and the programs
blow your own messages on the forms
produced. This program gives you superb
Presentation and saves time on one of the most
•edio..is tasks in the office.
COMMERCIAL
ACCOUNTS E 1 7 . 2 5
A gem of a program. Daily Journal, Credit Sales,
Cash Book, Credit Purchases, Other Purchases.
Sales ledger. Purchase ledger. Bank accounts,
'ear to dale summary. A fully interactive
program suitable for all businesses. Files can be
sewed and loaded and totals from one file carried
tOrward to another on cassette. Particularly
,aseful from a cash flow point of view and
immediate accessibility to  totals for debtors and
creditors. Bank
totally supported with entries for cheque
ruelbers, credits and running balance.
MAILING LIST E 1 7 . 2 5
A superb dedicated database to allow for
manipulation of  names, addresses and other
dots The unique 'Searchkey system gives you a
fUrther ten 'user defined parameters' to make
'Our own selections. Feature includes the facility
to find a name or detail when only part of the
detail is known. I t  will print labels in a variety of
AA' specified formats.
DATABASE •  E 1 7 . 2 5
rhe prograM that everyone needs. The most

uable and versatile in your collection. Facilities
include sort search, list print if required. Can be
deed in place of any card index application_ Once
cerchssed you can write your own dedicated
delsOsse to suit your particular needs with a
e-sitless number of entries on separate Cassettes.
STOCK CONTROL E 1 7 . 2 5
Dedicated software with all that is necessary to
seep control of stock. This program will take the
tedium Out of stock control and save time and
money. Routines include stock set up, user
'reference number, minimum stock level, financial
summary. line print records, quick stock
summary, add stock, delete/change record and
more
HOME ACCOUNTS E 1 7 . 2 5
Runs a complete home finance package for you
with every facility necessary for keeping a track
of regular and other expenses, bank account.

1

mortgage. H.P , etc. This program also allows
you to plot graphically by Histograms your monthly
outgoings.

BEEBCALC SPREADSHEET
ANALYSIS E 1 7 . 2 5
Spreadsheet processors have proved to be
important tools for using micros in business.
scientific and domestic financial applications.
Without any programming knowledge at all, you
may:-
•  Set up a computerised spreadsheet, with
chosen row and column names.
•  Specify formulae relating any row or column
to any other.
•  Enter your source data and have the results
calculated.
•  Save the results on tape for disc) for later
reloading and manipulation.
•  Print the tabulated results in an elegant report
format.
•  Access saved files and write own reporting or
graphics presentation programs for the results.
•  Ideal for anything that involves repeated
re-calculation of results presented in tabular or
spreadsheet format,
BEEBPLOT E 1 7 . 2 5
Presents numeric and string data together in
easily understood pie chart, histogram or graph
format. Beebplot has a built-in interface to
Beebcalc and the final Accounts program of
Cashbook. The facility for mathematical function
plotting and screen dumps for Epson or CP-80
printers is also provided. Gives superb results
either from direct input of data from the
keyboard or via simple access to other software
data files. A  must for business and education.
N.B. All the above prices are for CASSETTE
based Software. For DISC based Software please
add 0 , 0 0  per Software. When ordering please
specify the type of diskette required (40 track or
SO track).

*  SPECIAL OFFER *
During the months of June and July
1983 we are offering the following

special discounts:
3 for the price of 2
5 for the price of 3
7 for the price of 4

(above d i s c o u n t  d o e s  n o t  i n c l u d e
Cashbook a n d  F ina l  a c c o u n t s )

Buy Cash Book &  Final Accounts
together and pay
ONLY E82.75

PLINTH FOR BBC M I C R O
Protect your micro from the weight of the heavy
TV/Monitor. This sturdy plinth is attractively
finished in BBC colour, i t  can be used to support
a 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: E l  1.95 !cam (  1 .50)

BBC DFS M A N U A L
A fully comprehensive disc manual for BBC
Micros. All extra commands are included. A
bargain at E7.50 Inc VAT).

WATFORD ELECTRONICS
CARDIFF ROAD, WAT FORD.
Tel: (0923) 40588. Telex: 8956095

EDUCATION Software
JUNIOR MATHS PACK I32K) 695
Makes learning fun for 5-11 year olds. Thfis'
Package consists of 3 programs (menu drivere
that increase in difficulty as your child becomes
competent. A  very good supplement to r
standard educational methods.
WHERE? E 6 . 9 5
Do you know WHERE? you are? This well
written program. using high resolution graphics
offers timed tests on the geography of Great
Britain.
WORLD GEOGRAPHY (32K) E 7 . 0 0
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 E 7 . 8 0
(Age 7-131. 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,
WOR1DWISE E 7 . 8 0
(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.
ANIMAL/VEGETABLE/MINERAL 1 4 . 9 5
(Age 7-131. Provides an opportunity for
children to teach the computer to
differentiate between objects. The program
tries to guess the object the child has
thought of, using personalised responses like
Mmm I  am thinking.
BRITISH GEOGRAPHY 1 6 . 9 5
Teaches a child the locations of Cities and
Ports using directional keys.
CAROUSEL E 5 . 5 0
Aimed at junior school age. Sequences of
colours and sounds teaches a child to
concentrate
HAPPY NUMBERS 1 7 1 3 0
lAge 4-61. No reading skills are required to
use this colour graphice number recognition
and counting program. Children build patterns.
of flowers corresponding to figures, quickly
learning their significance.
INTRO TO ARITHMETIC E10.45

old).
WRITING A d d i t i o n s ,  subtractions,

multiplications and divisions. Help stage,
moving graphics and colours. Worksheet
produced at the end of program. 45-7 years

WRITING l 5
Full screen demonstration of correct formation
of lower case alphabetic characters. Several
choice of sequence (5-7 years!.

BEEB SPEECH
SYNTHESISER

Watford Electronic's very own Speech System.
Specially designed so that even a novice can

make his BBC talk:-
SIMPLY the best! A n  unlimited speech

synthesis system. Complete with
easy-to-follow manual Controlling software
is in ROM SO no Cassette Loading
problems!

PHONEMES for word synthesis -  That means
unlimited vocabulary! No extra speech
dictionary chips to buy!

ENGLISH accent -  Utilises inflexion techniques
to produce highly comprehensible speech.

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 unit -  The whole system is built into
a small case -  easily tucked behind the
computer.

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

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

M A I L  O R D E R  A N D  R E T A I L  S H O P.  T R A D E  A N D  E X P O R T  I N Q U I R I E S  W E L C O M E
G O V E R N M E N T  A N D  E D U C AT I O N A L  E S TA B L I S H M E N T S  OFF IC IAL O R D E R S  A C C E P T E D
CARRIAGE;  Unless stated otherwise,  please add 60p  to all cash orders. VAT,  U K  cuatomers
please add  1 5 %  VAT  t o  t h e  total  cost  incl. Car.
S H O P H O U R S :  9 .00am  to 6 .00pm.  M o n d a y  to  Saturday.
ACCESS O R D E R S :  S imply  phone:  Wa t f o r d  0 9 2 3 1  5 0 2 3 4 -
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DRAGON/32 B B C  M O D E L / I 3  T R S  80 C/C 3 2 K
747 FLIGHT S IMULATOR

Superbly realistic instrumentat ion and
pi lo ts  v iew in  l i fel ike simulat ion wh ich
includes emergencies such as  engine f ires
and systems failures. This program uses
high resolution graphics t o  the  ful l  t o
produce the  most  realistic f l ight-deck
display yet  seen on  a home computer.
There are 21 rea l  dials and 2 5  o ther
indicators (see diagraml. Yo u r  controls
operate thrott le, ailerons, elevators, f laps.
slats, spoilers, landing gear, reverse thrust.
brakes. etc. You  see the  runway in t rue
perspective. Uses joysticks and includes
options t o  start  w i th  take-off  o r  random
Landing approach. " A  rea l  aimuSation, n o t
jus t  a n o t h e r  g a m e . "  Yo u r  Computer A p r
6)).
CASSETTE E9.95  (pp arid VAT  included)

NEW N E W  N E W  N E W
BBC MODELIB ARCADE ACTION GAMES

D.A.C.C. proudly announce the following all-new
fast-action arcade style games:-

THE GUNS OF NAVARONE
This one is truly addictive. Defending your clifftop stronghold from attack by
helicopters and enemy naval shellf ire i s  no  pushover. There are three start ing
levels and the game also responds t o  your  skills w i th  increasing ferocity o f
attack. Use your  rapid-fire anti-aircraft  gun  t o  br ing down  the choppers, a t  the
same t ime, set  your  shell strength and trajectory t o  blast t he  advancing
destroyer. I f  a  ship gets through your defences t o  detonate your  arsenal o f
ammunition then  you and your guns w i l l  suffer devesting explosions G r e a t
colour, animat ion and sound make th is  one a  real winner.
CASSETTE E7 .95  l o p  and VAT  included)

MERCY MISSION TO MARS
A space battle with a difference. Stretch your firing skills to the limit defending
your ship f rom fast moving "p iasmoid"  destroyers I f  you Survive you then l a v e
to land your descent module on the  Mar t ian surface end pick u p  personnst
Pods take-o f f  again, dodging marauding asteroids and  locate the  ' t ranspor ter
beam- t o  ensure sate return o f  your charges Te n  skil l  levels in  th is  fever-pitch
all act ion game.
CASSETTE [ 5 . 9 5  (pp and VAT  included)

Despatch within 48 hours.

/

itos s a l
1730000 0 0 0

Dom

C y r e e eac..iece

D.A.C.C. LTD., Dept RIVII),
23 VVever ley  Road ,  H i n d l a y,  G t r .  M a n c h e s t e r  W h i 2  3Bra.

(15 years professional computer  experience!

WORDSWORTH

BEFORE YOU BUY
A BBC WORD-PROCESSOR
ASK YOUR DEALER THESE QUESTIONS:

• Will it print a l o o k  document at one command/
'Wi l l  it personalise a standard letter to 999 club members at one command/
• While i l ls  doing that, can I type up the minutes of the last meeting arid save them On tapel
• Can I see all the time how my print-out will look. using an ordinary television
• Can it use the upside-down italics leature of my Obscuro Printer

(without my hailetig to buy an extra tape for O W
• Can I embed printer codes at any position within a text l ine/
• Witt it align my a-decimal-place figures, and add therm up automatically for me/
• Can I lock the keyboard in case the cal goes to steep on
- can I search and replace, centralise text, count words, etc/
- Does it work with all BBC operating systems. using cassetleS/

IF ALL THE ANSWERS ARE YES,
AND IT COSTS LESS THAN £20.

BUY IT,
IT MUST BE WORDSWORTH!
ALSO AVAILABLE DIRECT. PRICE E17.25, FROM

IAN COPESTAKE (W3)
23 Connaught Crescent, Brookwood, WOKING, Surrey, GU24 OAN

Telephone 048 67 Brookwood 4755

Printing service available. Disc versions supplied to special order
•
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SPECIAL
DEMONSTRATION

OF
BBC MICRO

See for yourself the latest
business programmes and a wide

selection of games

plus
Micronet

For up to the minute information
from Prestel via your BBC micro.

At
CCE Europe Ltd
Creswicke House,
11 Small St,
Bristol.

7.6e Centre

Telephone 215226 w e  are here

SWEB

nw
Educational Utility Software for the

BBC Microcomputer
•  GRAPHICS A ID  PACK
Two menu driven programs, an A4 reusable draughting grid,
booklet and pens.
Program 1 TELETEXT PLANNER: Makes full use of  Mode 7 text
and graphics. Draw, save or  load a screen, view a test screen. Text
and graphics are entered directly from the keyboard and all control
codes are via the function keys. Screens can be preplanned using the
wipe-clean draughting board.
Program 2 — CHARACTER GENERATOR: Design and save your own
characters, Observe, invert and reverse ASCII code patterns. Greek
and Russian character sets are supplied in •EXEC format.
Graphics Aid Pack   £ 8 . 9 5
•  I N D E X
A fully documented, menu driven program for authors (and readers of
unindexed books11. This utility allows the creation of an index with
automatic alphabetic sorting. Options include: creating a new index.
reading and amending the index file, printing and saving the final
index. Data is protected from loss, e.g., pressing the break or escape
keys. (Printer interface required for 32K Model A)
Index £6.95

111 DYNAMIC NUCLEAR MAGNETIC RESONANCE
SPECTROSCOPY
This useful program plots a high resolution (Mode 01 nmr line shape
for a two site exchange with and without coupling. I t  gives a superb
demonstration of the effect of the coupling constant on an AB
spectrum. Hard copy of the spectrum Onto EPSON printers is
available as an option within the program. A 40  page manual is
supplied, "introduction to DNMR spectroscopy'. (Manual available
separately 1E3.95),
DNMR ..  E 8 . 9 5
•  LISTING SERVICE
Want a listing of your valuable program? We offer a very competitive
service, e.g., for an WO block from C0.95p.

40 track disc versions available — Add £3.00 to above price. Send
SAE for descriptive leaflets on any program above.

Alt  programs fo r  Mode l  B  o r  3 2 K  Mode l  A, O S  0.1. 1 . 0  and  1_2
DEALER ENQUIRIES WELCOME

\ t e a  2 4  Belford Road, Stretford, Manchester M32 ODL. 0 0 / 4 1 f



THE last meaningful relation-
ship I  had with a computer was
many years ago via rooms ful l
of equipment like sorters, punch-
cards etc. l 'ou can imagine my
surprise a t  Christmas when a
friend brought his Apple to stay
for  a few days.

I  got hooked, read everything
I  could f ind  o n  micros, and
picked everybody's brains. A t
first I  was going to get a ZX81 ,
but o f  course I  actually bought
a BBC Model B last February.

I  find however that as a com-
plete novice, I  a m  get t ing
bogged down wi th  bugs and
printing errors.

The B B C  manual  i s  n o t
exactly instructional i n  basic
Basic. Your  beginners articles
on programming are good but I
am getting impatient. I  cannot
wait four weeks between each
bit. Can you therefore recom-
mend a good hook? There are
so many which look okay, it's
hard to choose.

Considering how logical and
accurate micros are, I  am very
surprised a t  the state o f  the
printing in a  lot  o f  the books
containing program l ist ings.
This apart f rom the printing
errors, s i l l y  games  ( l i k e
draughts where the computer
doesn't "take") and lack o f  in-
structions on how to actually
play the games.

I  was therefore very pleased
to get your Deathwatch to work
(am I  supposed to have debris
from blasted tanks littering my
hillside?) and  K ing  Kong i s
nearly there.

Trouble is I  keep getting "no
room" when t h e  scoreboard
comes up. Any, suggestions?

I have just started on Ai r -
strike. What a shame you didn't
print the table of  variables and
program structure this month, it
was very helpful for de-bugging.

Thank you for being "reader
friendly". C a r o l  Lambert.
Stapleford Abbotts, Essex.
•  Recommending a good book
on the BBC Micro is rather like
going out with a friend's sister —
fraught w i t h  a l l  s o r t s  o f
complications! H a v i n g  sa id
that, w e ' v e  a l w a y s  b e e n

Getting down to basic
Basic instruction
adventurous i n  t h a t  respect
(recommending books, that is)
so here goes: "Easy Programm-
ing for the BBC Micro" by Eric
Deeson is the one you want.

The thing with programs like
Kong and Airstrike is that they
take up a  fiendish amount o f
room. Anything extra you add.
perhaps inadvertently when
using C O P Y,  c a n  c a u s e
problems. O u r  rather brutal
recommendation is to leave out
the instructions from the title
page. Th i s  should g ive y o u
plenty o f  room.

Yes, you  are  supposed t o
have debris, author Brian Clark
swears

Moving over
to disc
EARLY this year I  bought a
model B BBC Micro and just
recently I  have invested i n  a
single disc drive.

I  now f ind that one o f  the
jobs I  intended to do is not as
straightforward as I had hoped,
namely transferring cassette-
based programs which I  had
purchased on to a disc!

have been a user of Commo-
dore equipment for many years
and when I progressed with this
system t o  d i s c  dr ives  t h e
transfer w a s  easy,  a s  n o
memory shift took place. I  now
find with the Beeb that cassettes
locate a t  ctE00 but  discs a t
(11900.

I  have a  number o f  games
programs a n d  some I  have
managed t o  transfer (Chess,
Swoop, Arcadians) but games
from Acornsoft, f o r  example
Snapper and  Monsters, hare
completely eluded me. I  would
have thought that  the Acorn

people who produce the com-
puter would hare allowed for
computability.

I am writing to you as I  find
your magazine f o r  the B B C
very helpful and interesting and
as you specialise in  the BBC
machine I  thought tha t  you
would be able t o  offer some
help.

I f  you could assist in any way
I (and my children who are
used t o  t h e  f a s t  P e t  d i sc
facilities) would he very grate-

DJ. Fudge, Leicester.
•  Copying cassettes onto discs
has caused our readers quite a
few problems. I 'm glad to say
that we have got an article by
Peter Walker on this subject in
this issue. See Page 30.

If Peter's methods seem like
too much hard work, Clares,
who advertise in this issue, have
a very clever program called
Replica that does the job for
you. I  suggest you get in touch
with them.

Plea for
the robots
I  THINK your magazine is the
best on the market. I  especially
like the Beeb Body Building
Course.

I u n d e r t o o k  t h e  B B C
upgrade immediately and now
have a fully operational model
B. ( I  couldn't have done it with-
out you!)

I  am particularly interested
in robotics, and when I  heard
about the BBC Buggy I  was
over the moon, though the price
brought me down to earth.

I  wonder if vou would publish
any articles about robots and
interfacing things to the BBC? I
have just mastered the user port

and am now advancing towards
the IMHz bus.

I  have one more question.
Where can I  get  a  p a i r  o f
powerful (robot-style) stepper
motors? I've tried everywhere. —
R. Champney, London.
•  I t  is good to know we have
been of some help. We hope to
cover a little of robotics later on
in the magazine, but if you want
to jump the gun you can get
s tepp ing  m o t o r s  f r o m
Chi l tmeade. A  s t a m p e d
addressed envelope wi l l  bring
you their list.

More
on "LINE
HERE are some more details of
the OS commands *L INE and
*CODE. They can be described
as follows:

*CODE x ,y  ( x  and y  are
decimal integers in the range 0
to 255).

The specified values x  and y
are loaded into the X  and Y
registers respectively, and the
accumulator i s  loaded w i t h
zero.

An indirect jump i s  then
performed t o  t h e  address
specified by USERV (located at
41200) t h e  users rout ine
should b e  loca ted  a t  t h i s
address, f o r  example *CODE
23,250,

*LINE s  ( s  is  a  string o f
characters). T h e  X  a n d  Y
registers are loaded with the lo
and hi bytes respectively o f  the
address of the first character of
s, a n d  t h e  accumulator i s
loaded with '1'.

Note that leading spaces are
stripped off, for example *LINE
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From Page 105
Hook Line Sinker — NO quota-
tion marks.

To summarise, * L I N E  and
*CODE ca l l  a  user supplied
routine whose address h a s
previously, been deposited i n
USERV.

*CODE allows the user to
specify the contents of the X and
Y registers o n  entry. * L I N E
allows the routine to access a
string o f  data.

When a reset occurs USERV
is set to point at &E310 which
is the location of the "Bad Com-
mand" message, which is why
the commands invoke this error
until USERV is set up.

The fact that *CODE and
*LINE l o a d  the accumulator
with 0 and 1 respectively is very
important. I t  means that  the
user can write a routine to deal
with both commands simply by
testing t h e  contents o f  the
accumulator. I f  it contains zero
then branch t o  t he  *CODE
handling routine, otherwise con
tinue with the *LINE handling
routine. —  C o l i n  Browell,
Sunderland.

AS I  wished to learn something
about assembler language. I
bought your Apri l  Micro User
tape. The only item on it that in-
terested m e  w a s  t h e  D i s -
assembler.

As J im  N o t  man gave the
program for  this, I  thought i t
would help me to see how things
worked i f  1 instructed the com-
puter to interpret the beginning
of t he  Disassembler's Own
program.

The result  made i t  fa i r ly
obvious that the ,interpretation
was not correct.

As M r  Norman indicates in
his article, the entries from E06
on are spelling out the name
"Jim Norman", so in E06 ,4,4 is
the Ascii number for J. However
the tape interprets this as LSR
A, which surely it has nothing to
do with.

In l ine EOC the tape can
make nothing o f  &74, which 1
take to be the " I "  in Notman.
Further down, E  19 t o  E l  D
seem to be spelling out the date
1982 ( n o t  1983  a s  i n  t h e

Advanced
3D games
I  S AW  a  Saturday morning
BBC T V  programme which
demonstrated the latest genera-
tion of TV games and their very
advanced 3 - D  g r a p h i c a l
representation of arcade games.

1 would be interested to know
what special hardware features
these products have  wh ich
permit them to do this.

Is i t  more memory. faster
processors or the use of  special
languages? Wi l l  i t  be possible
for  future add ons to the BBC
Micro t o  a l low simi lar  3 - D
games to  be written? — R.S.
Tunbridge, Sittingbourne, Kent.
•  This system allowed a com-
puter to access various tracks
on a  video disc. which could
then show several sequences
depending upon the user's input.

It is unlikely that this form of
add-on would be available for
the BBC Micro as a lot of work
goes into creating the images on
the v ideo d isc .  I t  involves
normal cartoon artists drawing

magazine article), and again I
imagine this has nothing to do
with jumping to a subroutine, as
the line with E19 suggests.

Your magazine claims t o
deal w i t h  t h e  beginning o f
topics. I t  would be very helpful
i f  an  a r t i c le  such a s  J i m
Notman's contained some sort
of running commentary on the
language used.

For instance, I  notice &DOA,
and later dED014,&DO1E, with
&A, c§14,ctIE meaning t h e
decimal 10,20,30. A r e  these
labels for the line numbers? I f
so, how do  they t ie  i n  wi th
ins t ruc t ions t o  O R  t h e
accumulator?

I  would welcome some re-
assurance as to the validity o f
Disassembler in regard to the
later parts o f  its own program,
as I  find a good way to learn a
language (computer o r  other-
wise) is to see how it deals with
a known passage. — W. W.
Sawyer, Cambridge.
•  Jim Notman's very useful
program contained both a dis-

the artwork in a similar way as
the Walt Disney cartoons were
drawn in the early '30s. This is
a very labour intensive process
and is a sort of step backwards
in computer art.

The images are not actually
created by  the computer, the
computer just controls the order
in which you see the images.

In the foreseeable future that
isn't rea l ly  o n  i n  a  home
machine, but who knows what
the next 10 years will bring?

No IC
explosion

Interpreting the disassembler

WITH reference to  the Beeb
Body Building Course i n  the
May Micro User, no doubt I am
the " N t h "  person w h o  has
written t o  you  o n  a  rather
destructive error in Figure 1 on
page 38.

The analogue I C  w i l l  not
accept any greater voltage than
1.8v (1C73). The joystick circuit
shows the  " h o t "  end o f  the
potentiometer taken t o  p in  I
(-4-5v), and  should the slider

assembler and a  hexadecimal
dump. and you appear to have
confused the two functions.

Both are to allow the user to
look a t  R A M .  T h e  d i s - .
assembler is to allow the user to
investigate RAM that contains
machine code routines. The hex
dump is for decoding chunks of
memory other than machine
code. especially Ascii encoded
bytes, such as the basic key-
word tab les  a n d  p a r t s  o f
programs.

Such memory is not meant to
be interpreted as machine code,
and to use the disassembler on
them wi l l ,  as  you point out,
produce garbage.

I think you'll f ind that our
magazine does not claim to deal
solely w i th  the  beginning o f
topics. The re  a r e  a  g rea t
number o f  capab le  p r o -
grammers who have realised the
excellence o f  the BBC Micro,
and it is our policy to cater for
them also.

Disassemblers and the l ike
are n o t  f o r  beginners.

travel anywhere near t o  th is
voltage either during adjust-
ment or  use the IC wil l surely
blow.

I  am sure that this is a type-
setter's error and that I  do not
need to go to great lengths on
the subject, but I  note your Mr
Cook takes the ' f i re button" to
analogue earth. This was not
the way Acorn had in mind — it
can lead to intermittent opera-
tion due to  hum loops in  the
earth return path,

The " f i r e "  buttons should
only be across pins 6 and 13
(CHO) or 3 and 10 (CHI). —
Peter Clappison, Hull.
•  I  think you have misunder-
stood what was meant in  my
article, wr i tes  M i k e  C o o k .
There i s  i n  f a c t  n o  t ypo -
graphical error in the diagram
and the "hot" end of the poten-
tiometer should go to 4-5v.

In my article I  explained the
reason for this is to increase the
range over which the potentio
meter will work. This is because
in the joystick arrangement the
mechanical movement is some-
what r e s t r i c t e d  a n d  t h i s
arrangement affords a  l i t t le
a m p l i f i c a t i o n ,  a l b e i t
mechanical.

As t o  your  concern about
blowing t h e  I C ,  d o  n o t  b e
worried i n  the slightest. True
that the IC will not accept any
greater voltage than 1,8 but that
is only for conversion, and any
voltage greater than this wi l l
just show a s  t h e  maximum
possible value.

In f a c t  according t o  t he
specification sheet  f o r  t h i s
device, which is a PD72002C,
the input may be taken to  a
voltage 0.3 o f  a  volt greater
than the supply voltage on the
chip w i thou t  suffer ing a n y
damage.

As the supply voltage on this
chip is 5v, you can see there is
no danger in taking this voltage
up to  5v.  I n  actual fact, the
entire chip may be operated up
to 7v without suffering any per-
manent damage.

As to the second part, i t  is
true that the fire button is taken
to the analogue earth but there
is n o  difference between the
analogue earth and the supply
earth.

I think Acorn had it in mind
when they designed the board



that the A to D  converter was
much more sensitive than i t
actually is, and no extra hum
will be introduced by doing this
that is discernible by the A to D
converter. i f  in fact there is any
extra hum at all.

This wi l l  not lead to  inter-
mittent operation — I have tried
this over many months myself
and have had no difficulties at
all.

Getting
into LDA
I 'VE just read your March and
April issues a n d  was  very
impressed. Yo u r  magazine
seems ideal for people like me
who know nothing. The only
comment I  would make is that
in your April issue Part Two of
"How i t  works" you assume a
vague knowledge of what LDA,
STA. JSR etc. means. I  don't
know!

I  can convert quite happily
from denary t o  binary-hex,
surely i t  would not  have in-
creased the length of  the article
too much? — David W.  Sills,
Tabult. Saudi Arabia.
•  I  take your point. Mr  Sills,
but I 'm afraid in  this case i t
would have taken far more than
just a few words to explain even
vaguely what  terms such as
LDA, S TA mean, Fear  n o t
though, we shall soon be start-
ing o u r  definitive series o n
machine code for the beginner.

Finding
the function
A T I P  — i f  you have program-
med the  function keys, a n d
forgotten exactly what you put
in them, type a  l ine number
higher than the highest line of
your program, and  press the
function key — this w i l l  then
appear on the screen, but not be
actioned.

I f  the key definition contains
more than one f f M ,  instead of

just t h e  l i n e  number, t ype
AUTO ( l i n e  number) before
pressing the function key. —
A.E. Wi lmshurst ,  C r o w -
borough, East Sussex.

TWO cheers f o r  the  M ic ro
User! (Well , say 2+) Most o f
the contents a r e  we l l  worth
reading. I  find that you tend to
assume that most o f  the BBC
owners are new to computers.

Is this borne out by the facts?
Surely most people who spend
.0004400 on a computer have
some previous knowledge?

How about a light pen article
in the Body Building Course?

Please do NOT list programs
in Jim Notman's formai. Is this
just a  w a y  o f  f i l l ing more
pages? —  I . R . L .  M o r o m ,
Redditch.

Missing
PRO CSTAR

Spreading the light pen

I  TYPED in  the Space Pilot
program i n  t he  June M ic ro
User. I  found it addictive and I
was able to achieve high scores.

But af ter reaching around
10,000 and  receiving PROC-
NEWS I  discovered tha t  a
p rocedu re  w a s  m i s s i n g
:PROCSTAR. I t  says this i n
line 340, but has nowhere to go.
I  got an error message and lost
my score,

Where i s  PROCSTAR? —
Kevin Robertson, Luton.
•  T r u e ,  t h e r e  i s n ' t  a
PROCSTAR. What happened
was that  we  asked the pro-
grammer to take i t  out o f  the
program fo r  various reasons,
He got rid of  all the references
bar one, which you found. As
you point out, it doesn't appear
until y o u  ge t  a  rather high
score, and none of  us here are
that good.

All you have to do is to omit
:PROCSTAR f rom l ine 3 4 0
and all will be well.

•  The people who've bought
BBC Micros seem to  fall into
two camps — those who know
very little about computers and
bought a  BBC Micro because
they were shrewd enough t o
spot a bargain when they saw it,
or just took the magic letters
"BBC" as a seal o f  approval.

And those w h o  know a n
awful lot about computers and
who know an excellent bargain
when they see one. We have to
cater for both! Spending f300-
M O  is not immediate proof of
computer knowledge.

The l i g h t  pen  a r t i c le  i s

Colour clue
CAN you please help me? I
have a BBC B Micro and! wish
to have colour on the composite
video output.

I  have heard that the conver-
sion is not difficult. The reason
I  need this is to put titles on
video. I  enclose a  stamped
addressed envelope f o r  you r
reply, but  perhaps the rest o f
your readers would also be in-
terested in this upgrade. — C.B.
Geiser, Goodmayes, Essex.
•  You wi l l  have noticed that
plugging the video output into a
colour monitor does not result
in a  colour picture. Th is  i s
because the colour burst signal
has been omitted f r om th i s
output. Goodness knows why,
because it is quite simple to put
back.

All you need to do is to con-
nect a  56 picofarad capacitor
between R123 and Q9.  Yo u
should carefully solder one end
of the capacitor to the resistor
and pu t  a  piece o f  insulation
sleeving over the other and take
it to the emitter of the transistor.
This wi l l  then put the appro-
priate burs t  signal i n t o  t h e
video.

The video output will then be
a fully composite PAL encoded
output and  i t  w i l l  then b e
possible t o  connect i t  t o  a
colour monitor. However we

coming up, though we cannot
say when. Every time we see
Mike Cook he's produced some
new p i e c e  o f  e l e c t r o n i c
wizardry. A t  the moment he's
working on a device to enable
him to avoid editors

As for Jim Notman's way of
listing, it's a desperate attempt
to try to staunch the number of
calls for help that flood in from
people who f ind listings very
hard to type in.

We hope the new format will
make things clearer for them.
It's definitely not a ploy for fin-
ing more pages.

hear t h a t  A c o r n  d o  n o t
authorise this, so i f  you are in
any doubt at all, please take it
to your dealer who might be
kind e n o u g h  t o  d o  t h i s
modification f o r  you — a t  a
price.

Unsnipped
links 1

HAVE a  model A machine
which I  have upgraded to  B
specification fo l lowing y o u r
Body Building Course. I  have
inserted chip 74LSI63 (IC76)
but have not as yet snipped links
312 and S13 as your article in
the March edition implied that
this was no t  necessary un t i l
further ROM expansion was re-
quired.

I  was somewhat disturbed
when a colleague, who has done
a similar expansion, pointed out
that i n  a  s imi lar  article i n
another magazine, it stated that
these links must be cut before
the machine is used again.

Is this correct? I f  so, what
damage a m  I  likely t o  have
done to  my machine? So fa r
(one month later)  n o  detri-
mental effects have shown them
selves.

May I  add my name to the
growing list of those singing the
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From Page 106
praises of  your magazine. I  like
your style — keep i t  up. -  D .
Simpson, Sherburn-in-Elmet,
Yorks.
•  Do  n o t  wor ry  about no t
having snipped links S12 and
SI3 as this will not damage the
machine.

Contrary to  what has been
said i n  other magazines, the
only thing that could possibly
go wrong is that IC76, that is
the 74LSI63. could possibly
have been damaged.

However, this is very unlikely
as these devices are made to
withstand a  permanent short
circuit to earth on their outputs
so that there is little danger o f
them becoming damaged.

Some people a r e  a  l i t t le
paranoid about shorting out-
puts.

linsnipped
links 2
I  HAVE bought the Word wise
chip and 1.2 ROM supplied by
Computer Concepts. M y  com-
puter is the BBC Model B.

The 1.2 chip has been in-
serted correctly and responds to
the • M I  command with the
screen message OS 1.20.

When the  Basic R O M  i s
transferred to one of the sockets
C, D or E it does not work. The
screen display when switched on
is "Language?". Return t h e
Basic ROM to socket B and the
computer works again.

Inserting Wordwise in socket
B operates Wordwise but does
not transfer to the Basic ROM
when requested. Wordwise does
not operate in sockets C, D or
E.

IC76 was supplied with the
machine. Links 518 and 533
are correct  a n d  have been
checked several t imes. M y
dealer is unable t o  solve the
problem. —  ? ? ,  T h u r s o ,
Caithness.
•  Thank you for  your letter.
Unfortunately I  am unable to
translate your signature so for
the moment y o u  remain a n
anonymous Micro User!

We think your  problem i s
that links SI2 and S13 have not

been cut. These are by the plug
that connects the keyboard to
the main computer board.

Just snip them open with a
pair o f  tin snips and this will
enable t h e  sideways R O M
sockets to work. You can then
have Wordwise o r  any other
language in the machine.

Hong Kong
phooey
ISSUE Number 4 of The Micro
User impl ied tha t  a l l  B B C
Micros a r e  manufactured i n
Hong Kong.

In fact, al l  machines sold in
the U K  have been manufac-
tured in the UK and machines
manufactured i n  Hong Kong
will NOT be sold in the UK.

Would you please be k ind
enough to  correct any misun-
derstanding which could well
have occurred, a t  the earliest
opportunity.

At the same time. you may
care to correct the misprint on
Page 4 since it was the hundred
thousandth machine which was
presented t o  Char ing Cross
Hospital. -  Cohn Malone, BBC
Enterprises.
•  We have never stated that all
BBC Micros are made in Hong
Kong. The first issue of  Micro
User very clearly pointed out
that machines sold in the U K
and the rest of Europe were built
in Britain, and that the Hong
Kong product ion l i ne  was
primarily to supply BBC Micros
to F a r  Eastern and  Austral-
asian markets.

Services
rendered
THANK you f o r  a  smashing
publication. T h a n k  you  f o r
those value-for-money tapes.
Thank y o u  f o r  y o u r  good
service. ( I  ought to set this to
music!)

I  relax, after spending hours
typing in a program and then
find a comma, bracket, a space
where there should or  should
not be one, etc e v e n  find a
B when i t  should have been 8.

I  then run one o f  your tape

games in and amuse myself.
So satisfied am 1 with your

tapes. I  have joined your 12
month tape offer. Keep up the
good work.

By the way, I  wonder i f  you
could put a cracker under the
tail of Acornsoft, who would do
very well to take an example of
service from you.

They do not  seem to  have
much interest i n  t h e  smal l
customer except to get hold of
our money.

I  placed an order for  three
tapes mid February. I  received
two i n  fa i r  time, but  had to
return one faulty, stil l waiting
for a replacement. and for one
of the original order.

It would not be so bad, but
you can see the same or similar
for sale elsewhere. BBC Micro
User has no difficulty in deliver-
ing new programs each month.

Acornsoft, who  have been
spending a fortune on advertis-
ing the i r  tapes f o r  months,
months a n d  months cannot
deliver i n  a  reasonable time,
and with the facilities available
to them. They should wake up
or let someone else take over. -
J. Por te r,  Denaby  M a i n ,
Doncaster.

Still going
wrong
AFTER a l l  the problems o f
delivery of the BBC Micro, and
the cassette bugs (which Acorn
refused to take proper respon-
sibility f o r )  a n d  the  chaos
regarding price/availability o f
new ROMs, things a r e  s t i l l
going wrong.

Acorn have been extremely
difficult to get hold o f  on the
phone, and they don't seem to
reply to letters.

And now we have new ver-
sions o f  chips, which may not
run your old programs.

Of course clearing up bugs
can bring improvements, but not
(f they introduce others in their
place, as has happened in rela-
tion to VDU!, so that the Acorn

technical person I  spoke to said
it was probably not possible to
write a  common print-On-
printer-Only routine to work on
0.1, 1.0 and 1.2 OSs.

The Basic 11 chip i s  no t
upward compatible from the old
Basic.  ( q t % = - 1 0 . • P R I N T
STRS(67.8) g ives d i f ferent
results which may upset O r -
matting. The fact that this may
be overcome b y  doing i t  a
different way is irrelevent, since
programs written i n  the o l d
Basic didn't know they would
need to do that.)

Yet, rather than warn people
of this, they quietly introduce it
into new machines, while deny-
ing it existed (BBC Micro User.
March, Page 9) and later claim-
ing it "wasn't different, but was
transparent" (BBC Micro User
April. Page 9).

Changes to existing facilities
affect the credibility of not only
software, but also o f  hardware
attachments, which may have
been manufactured w i thout
knowledge o f  what would be
changed in the future.

As an example, the Amber
2400 pr inter  w i l l  n o t  wo rk
properly using the  serial i n -
terface on the 1.2 OS.

And now — although they
cannot offer adequate support
to the home market — they are
about to launch the micro on
the unsuspecting European and
American markets, trading on
the good name o f  the BBC.

The BBC does not seem to
want t o  have anything to  do
with the way things have turned
out, though I  wou ld  have
thought they had something to
lose in the USA i f  the reputa-
tion of the BBC is tarnished. —•
Kenneth Morey, London.

Snags on
supply
WHEN is Acorn going to slop
mucking us about?

1 paid out £399 to  buy a
much advertised product, the
BBC Micro. After a fairly long

•  Want to write to Micromall? The address is: Micromail.
The Micro User, Europa House, 68 Chester Road, Hazel
Grove, Stockport SK7 5NY.



wait the machine arrived.
Soon the euphoria o f  a new

"toy" wore off  and the frustra-
tions o f  the operating system
bugs set in.

The tape u n i t  would  n o t
record reliably because o f  the
fau l t  i n  t h e  O S  R O M .  I
deliberately do not call it euphe-
mistically. a "bug" — it is a fault.

,4 s you become more familiar
with the handbook i t  becomes
obvious that not only wi l l  the
cassette system n o t  w o r k
reliably but i t  is impossible to
access the ROM sockets under
the keyboard from the existing
0.1 OS.

And I  fa i l  to see how the
ROM socket next to the key-
board can be used for "games
ROMs" as advertised. As i t  is
connected i t  can only be used
for  ROMs accessed b y  the
speech synthesiser.

I  have tried by various means
to obtain a new OS, no way! I
am always told they are not
available yet, but i f  I  buy any
Acorn add-on that  needs the

new R O M  they are supplied
with it.

Who i s  Acorn kidding? I t
appears to me to be a deliberate
ploy by them to ensure that only
Acorn add-ons w i l l  sell  and
eventually all the others will fall
by the wayside.

This will impede the advance-
ment of what must surely be the
best micro on the market at the
moment.

Come on Acorn, let's have
some answers. Get the market-
ing up to the same standards as
the machine. —  R. I .  El l iott ,
Bristol.
•  I  a m  surprised tha t  y o u
haven't been able to get an 1.2
OS fo r  your upgrade — they
seem to be readily available.

Nor, knowing Acorn as I do,
can I  a c c e p t  t h a t  i t ' s  a
"deliberate ploy" to push their
own products. I f  there i s  a
shortage o f  t h e  necessary
ROMs, i t ' s  p robab ly  o n l y
temporary.

Hopefully you'll be fixed up
soon.

Memory
shortage
THANK y o u  f o r  t h e  t w o
corrected lines f o r  the K ing
Kong program, given i n  the
May issue o f  The Micro User.

However I  also had to alter
line 420 to  include Y%, this
move X%, Y96 — 15; Draw X%
— 180, Y9'0 — 15: etc. to get the
firing correct on the right side
of the screen.

With the King Kong and the
Deathwatch programs I  f ind
that using the listings given and
loading from tape 1 can only
run the program once, enter one
name a n d  then I  ge t  " N o
Room" ( I  have a  3 2 k  0.1
EPROM).

Are other people getting this
problem. or do I  have an error
in the computer?

I  have modified the instruc-
tions to King Kong, taking out
approximately. one paragraph.
and they are still clear enough

And finally, w i th  tongue firmly in cheek .  .

Missive from a faint-hearted micro user
Dear Trev.

Forgive me. for I have sinned.
I  didn't know I  was sinning at
the time, but that's no excuse. I
hare _fallen f rom the path o f
virtue and I  .freely admit it.

I  only found out the error of
my ways when Clive, who's one
of the regulars at my local (The
Ram a n d  Buffer), mentioned
that he had a  BBC Micro. I
would hare kept quiet about
mine but, of  course. Andrea had
to open her mouth.

"Oh Bob's got one of those in
the spare bedroom. He goes up
and leers over it for hours every
night."

So my secret was out. Myself
I'd decided not  t o  admit  t o
having a Beeb until I'd worked
my' w a y  through t h e  U s e r
Guide. Incidentally you were
right, ENVELOPE did give me
a lot  o f  problems, but now I
think I've got it licked. (Sorry!)

To cut  a  long story short,
after a few more drinks I  ended

up inviting Clive round to my
place the next evening to have a
look at my "software".

Andrea was particularly ob-
noxious a l l  the next day. She
kept on about how nice it was
that I  had a "little friend" and
that I ' d  started to  share my
"toys". Even before he arrived
she'd spoilt Clive's visit for me,
but he made i t  even worse.

To impress him I  showed him
my masterpiece, a program that
keeps a record of the household
accounts, and when we go into
the r e d  prints a  reasonably
accurate picture o f  my bank
manager with the message "Cut
down on expenses, get r i d  o f
Andrea ."

Clive s a i d  " Interest ing",
typed in L I S T and all my sins
were exposed.

"Good g r i e f ' ,  h e  yel led,
"'you've used a GOTO, you've
actually used a GOTO."

I  was as horrified as he was
but for different reasons. What

had I  done wrong? What was
so bad about GOTO and i f  it
was so awful why was it in the
User Guide?

Meanwhile Clive carried on
with his demolition o f  the pro-
gram (and my pride).

"Not a  GOSUB. I  don't
believe it. Why not use a pro-
cedure? You've g o t  a  B B C
Micro, not a Plectrum. Use it,
don't abuse i t . "

He proceeded to give me a
lecture on good programming
(which made me feel l ike I ' d
been caught doing unspeakable
things in the polling shed).

I  didn't understand it all but
apparently just because it 's in
the books doesn't mean you can
use it in public. Which reminds
me of something else, but can ' t
think what.

He pointed out that my BBC
Micro had upper case and lower
case characters and why didn't
I  use them? I  told him that A.
was too middle class to allow

A

to operate the program and this
now enables i t  to run through.

With Death Watch I  have
removed the R E M  statements
and taken out some spaces, and
can now get nine names before
the "No Room" sign.

Your comments on this would
be appreciated.

In programs such as "Van
Gogh", "Graphics", etc. where
problems are set, do you think
guides (not i n  fu l l )  could be
given to the solutions in the next
issue? J.E. Pearson, Coventry.
•  Thanks so much fo r  your
letter. You are quite right about
line 420 — one we missed!

Deathwatch and King Kong
both use  a  g rea t  dea l  o f
memory. If you "tidied it up" or
added extra spaces, so easily
done with the copy key, you'll
run into memory problems.

So far we haven't had any
demands for  solutions to  our
little tests,  s o  w e  haven ' t
published any. O f  course we'd
reconsider i f  we had more re-
quests for them.

me to use the lower case, but he
wasn't amused.

"Structure, that's what you
need, structure". Somehow he
made i t  sound l i ke  lack  o f
moral fibre.

He left shaking his head and
reminding me tha t  programs
had to be intelligible to other
people. "User friendly" was the
term he used, which was a bit
much as he wasn't very friendly
to this user!

Anyway, his programs may
be lucidity incarnate to others
but mine won't because no one's
ever going to see a  listing o f
mine again.

Yours in adversity,
Bob

P.S. Rumour has  i t  t ha t
Clive has recently, been before
his local  user group's disci-
pl inary committee f o r  n o t
declaring his variables in a list-
ing. Apparently he  has been
ordered to use a Plectrum for a
month, suspended for a year.
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F o r  EDUCatI011al and
Training Institutions
only:

Apple II, Ill
BBC (Free Econet
Interface ).
Newbrain
Green Monitors E79
Colour Monitors E199
Seiltosha Printers E207
Epson Printers E349
NETWORKS
Coming soon:
Acorn Electron

we supply everything to meet the requirements of
secondary schools, colleges and universities, whether
it be small B.B.C.computers. Apple lie computers, or
Apple Ill school administration and accounting
systems.
please contact: Gareth Littler of David Horstall

EDUCATION &  TRAINING DIVISION

•

•

ADVERTISERS INDEX
30 Computers 8 4
4MAT Educational 9 2

A & F Software 2
ACOM 8
AMS 3 8
Andrew Whyte & Son 7 5
Anthony Asholtel 7 6
ASO 7 8

B S Dollernore 1 1 0
Eleeprint 6 5
Bitabyte 9 5
Bourne Educational 8 3

C-Tech 9 9
CCE Europe 1 0 4
Chelksoh 6 2
Challenge Games 7 5
Clues 2 3
Computer City 1 1 1
Computer Concepts 1 8
Computerema 2 1
Comex Computing 9 5
Cumana 2 4

D.A. Computers 9 0
0,A.C.C, 1 0 4
DWG. 5 3
Datatech 1 0 0
Dialog 6 7
Digital Fantasia 5 0
Doctor Soft 6 5

LC L. Software 8 4
Educore 9 9
Elektronequip 2 0
Eltec Computers 4 7

Fairhurst Instruments 8 8

Gaelsatt 6 2
Gemini Marketing 3 2 ,  33, 34
Glengary Soh 8 4Goiem 6 5
Guildford Computer 8 4

H.C.C.S 9 4
Home & Business 4 9
Hudsoft 3 4

Ian Copestake 0 0
Ikon Computer Products 7 8

J & H Software 9 0

a = c l u c t s

Key Computer Centre
Kingsley
KOSmoS

L.S.A. Systems
La mplas
Level 9

M.P. Software
Merlin Computer
Micro Management
Micro Spares
Micro-Aid
Microadvent
Micrornode
Micropower
Microware
Midwich
Multiplex Computer ServiCeS
MuSicsOft

P J• Microsystems
Pace
Psion

R Upheld
Ricksoft

S.P. Electronics
Sapphire Software
Silent Computers
Silicon Centre
Simon H e s s e
Simonsoft
Skyleader
Solar Soft
Star Soft
Statacom
Superior Software

Technomatic
Twilister

02 Wi lms low  Micro Centre

25
65
86

62
94

' 92

62
62

76.77
74
84
34
86

112
104
37
96
34

Norsoft 8 4
Northern Computers 1 1 0

Opus Supplies 6 1
95

28,44
7

Oualitysoft 9 4
64
52

62
84
34
74
91
92
86
83
74
74

3

29
15

Viglen
Virgin Games
Voltmace

Watford Electronics 1 0 0  101 1 0 2  103
96,97

6
69
92

LAST, kcompLEx GR
SYSTEM, THAT'S SO EASY

TO OPERATE
nonrrs PROFESSIONAL CAPABILMES

COW) BE UNDER ESTIMATED
ELOCITISER SYSTEM

The PL Digidser System enables you to reproduce complex pictures and diagrams, or
produce original designs. quickly. easily and accurately.

The Package consists of the 'Graphics Digitiser incorporating a tracing pad
(mapped out by rectangular grid) 256mm x 205mm and the "Control Program' (Tapeor Disc). This includes such features as automatic parallel, vertical, horizontal or
diagonal lines, construction of boxes and circles from two probe positions, free hand
draw, fill and outline, move and scaie, immediate edit and the ability to save completed
screens as files or reproduce by line printer.

B.S.DOLLAMORE LTD.
Burton Road, Burton-on-Trent, Staffs.. England.

Telephone: Burton-on-Trent (0283) 217905.

ributor 1 1 i m Scientific House, Bridge St..
Sandiactc. Nott,,, Telephone: (0602) 394000.



THE COMPUTER CAPITAL OF THE NORTH - SUPPLYING B B C  MICROCOMPUTERS
NATIONWIDE FOR EDUCATION, BUSINESS AND LEISURE

THE COMPUTER CAPITAL OF THE NORTH
78 VICTORIA ROAD, WIDNES, CHESHIRE. 051-420 3333

DISC DRIVES (including
Disc Utilities and Manual)
Pace Single 100K
Drive   E 2 1 2 . 2 5
Pace Twin 100K
Drive E 3 8 8 , 0 0
Acorn Twin 400K Drive
(80 Track)  E 8 0 4 . 0 0
Torch Twin 400K •
Z80 & 64K  E 8 9 7 . 0 0

SPECIAL
OFFERS

PRINTERS
Seikosha GP100A (including
free •Screen Dump'
Program)  E 2 1 9 . 0 0
Seokosha GP250X  E270.00
Epson RX80  E 3 1 9 . 0 0
Epson FX80 E 4 5 5 . 0 0
Smith Corona TP/1
(Daisywheel)   E 4 8 9 . 0 0

MONITORS
Microvitec 14 Colour
Monitor  E 2 8 7 . 5 0
Sanyo Green
Monitor   E 8 9 . 0 0
Sanyo 14" Colour Monitor
(Composite)   E 2 6 9 . 0 0

Carriage charges on Micro's, Monitors, Disc Drives and

BBC
BBC, Model B  t 3 9 9 . 0 0
BBC Model A ,   E 2 9 9  00
BBC Model A +
16K   E 3 3 8 . 3 0
BBC M o d e l  A  +
16K & VIA  t 3 4 5  00

Printers E9.00

Special Summer Otter -
CASSETTE RECORDER (BBC Compatible) E19.95 P&P E.1

I l l

- 0 - 0 t G o T A L
--  - F A N ,  A

II I
ADVENTURE GAMES FOS

THE BBC
inc VAT

The Golden Baton
• C10 30

The Time Nowlin.
(A/13) E 1 0 1 0
Arrow or Death (PI 1)
lA/Ol•  E1O-I0
Arrow of Dealt, (P1 2)
(A1131 •  . . . . .  ......... E10.30
Escape from P a m  7
B) E 1 0 3 0

Circus(B) •  " ( 1 0  3G
Feasibility Eaperiment

The Wizard of Akyrz
ID) ( 1 0 3 0
PerseuS and Andromeda

Ten Little Indians
i i  E I O  30

g :  a  /swoon' .F
Lunar Lander  D I  IS
Planes E l l  00
Tower ot Abs C 6  95
Frogger E l 5  00
Pharoahs Tomb E S  00
Painter E 6 • 0 0
Bouncer •  _ 0 3 . 0 0
Shrinking Professor £ 8 . 0 0
Horror Castle E S  00

Intercepter
Intruders ... C.5•00

BOOKS FOR TWIE
MICROCOMPUTIN

MAUER

Imo
 E 6  50
Two/Caney

I N S
Rowookir ( 4 5 0
Saw 1410.60Non E a  50
I S M  I N S (850
lissloassitla E S  SO
M A W  Isallsas E S  50
30 Wass   E A  SO
O N O  NomilosE S  SO
M s .  Isasloas ( 7 5 , 0
M e l  Sae _ (1050

_  ( 7 5 0
SO

NOW y e  E S  50
Wan: nomoiw ( 7  50
Les _  E 7  SO
5-o %dir IMAM ( 7  50
Skam-vv. eied P a m *  E  7 SO

Seenee
, kie ...wade Wa r e n  Laval
A V I  95
7,ks I l l o l o s s  Limo
•  E l  95

leeslaw
7a7 Sipa twarwerior
mail Rowe
4Alloso
•wo--o••

Sossea
lolasses
meese-ses m a w s

ES 70
o w l  ems E S  99
•knos, Mambaka E S  99

Torraer,AA 0 . 0

I 30  Hour Basic (NEC I ( 5 3 0
2 Programming the BBC I ferieddreill C a  50
3 Easy Programming 10, the SIC IMISSilladeta E S  16
4 Lei Your BBC Micro Teeth yea I l anseask

(interface)
5 Assembly Language P,a;a, I l l e a

ikeettrai l leni  E S  I S
6 BBC An Expert Guide oGreeldie E S  IS
7 The BBC Micro Revealed OnaweSINI ( - 7  IS
8 Programming the 6522 'Seamy r s
9 Advanced 6502 Progrem.wrs Skiwe f e t a

io PrieChrne COCIa for Beginhaiis twee .  I S I S
11 Proclical Programs for BSC ewe dada& MISS S S
12 30 Programs for the BBC liftwellaiOnE t 4  SS
13 Games BBC Compute% nee 6seessa Mese. E a  in
14 The Book of Listings BSC PrellaSalleenale E l  '5
15 The Computer Book MAK Pdancanadal C S  75
16 Creative Graphics tAcorreork- E 7
17 Graphs and Charts I Acorriscre C 7  SO
18 Earth Manual lAcornsoni l u s o
19 Lisp Manual lAcornsollt C 7  50

Samos CI

ES IN
C7 95
El 05
(795

BBC
SOFTWARE
Nome Finance E 1 0  00
Early Learning E 1 0 , 0 0

The Computer Prog.
i Vol 1) E l °  00
The Computer Rog.
Vol 21 c i o . a acie 00

Drewing •  •  • _ E10•00
Games of Stalegy C 1 0 . 0 0
Fun Genies . . . . .  E10.00

ACORN
Business Games
Tree of Knowleoge
Peeko Computer/

E9 95
(995

(9.95
Aigebraic
MarDpulakon ............. £9.95
Creative Graphics
Cassette' • • ........... ..• E 9 • 9 5
Graphs I  Charts
Cassette' . . . .  E 9 . 9 5
Desk Diary! Manual.,. E9.95
Lisp Cassetle• E 1 6 . 6 5
Forth Casselle• C 1 6 • 8 5
Philosoohers Quest •  0 .95
Sphrir Adventure • • • • E9.95
Castle of Riddles C 9 . 9 5
Monsters . . . . . . .  E9.95
Snapper E 9  95
Planetoid E 9  95
Arcade Action •  Ell 90
Rocket Rsid• E S  95
Meteors .  E9 95
Arcadians E g  95
Sliding Block Puzzles E9.95
Cube Master •  • _ E9•95
Super Invaders E 9  95
Missile Base •  • •  E 9  95
Starship Command • _ C9 95
Countdown Doom  E 9 • 9 5
Snooker  E 9 . 9 5
Number Balance C 9 . 9 5
Word Sequencing  E 9  95
Word Hunt  £ 9 . 9 5
Missing Signs C 9 . 9 5

Gukca Sava
Music Processor ..... • E14•95
Protector ..• . . . . .  ..... C7.95
Wizard E I  95

Simonson
Disassemble, • E6 95

SPECIAL OFFER
ORDER 2 CASSETTES

DEDUCT El
ORDER 3 CASSETTES

- D E D U C T  E2 ate.

NEW -  STACK LIGHT PEN including FREE game
(Concentration) E28.75 P&P 50p

o OlDC)131:1

Moon raider I BI .......... E7 99
SWOOP I Bl E 7  99
Amen Destroyers I I I  E 7 . 9 9
Gat/laic COmmender
(BI •  , E7 99
Timeirek B) . . . . .  •  E7 99
Laser Command (e)... E7 99
Spacemaze (B) E S  85
Astro Navselor 1191 ,•., ES 70
Maze Invaders (c). _ _  E5 70
Startrek .. .  .  • . . . . . . .  E5.70
Filer  . . .  E l 0  3 0
Constellation (B) •  E S  85
Disassemble, •  ••• ....... (6 .85
Micro Budget •  _ • E 6 • 8 5
Killer Gorilla OS) E 7  99
Croaker 181 _  • _ ••• ( 7 • 9 9

Chess £5.70
Barrage £ 7 . 9 9
Foote( 113) • .... C 7 . 9 9
Labyrinths of Lacoshe
I BI   E 7 . 9 9
Adventure £ 7 . 9 9
Painter 40)   C 6 . 8 5
Cowboy Shoolout

Munchyrnan •  • ( I  85
Caveman Adventure C6•85
Seek E 6  85
Eldorado Gold B) ..... E6.85
Roulette (B) •••• •••••. • C 5 . 7 0
Revers' I ...... . . . . .  E5.70
Reversi 2 IB)   ( 5 . 7 0
Yaritzialle) E 5 • 7 0
Well (13) • •••• • •  • •  E 5  70
Mastermind __.• • •• • ••. C4.55
Draw ( 1 0 3 0
Where E 6  85
Chemistry c 6  85
World Geography E 6  85
Junior Malhs Pack E 6  IS
Physics 6  85
Moon Base Alpha E 7 . 1 2 9

OPUS
Dog Fight  e 9 o 5

S.
Galaxians E 7  95
Centipeds  ( 7 . 9 5
Invaders  E 7  OS
Space Fighter E 7  95
Alien Dropout E 7  95
Frurt Machine E 7  96
Frogge, . . . . ( 7  95
Road Runner .••••... E 7  95
Pontoon (695
Cribbage ............ E I  95

1 "IL LI:  I
'11114,tirt

BBC
SuPergoll
Bun Fun

(7.50
E6 SO

EMPAI
Space Pirated E a  00
Space Warp . . .  E 9 . 0 0
BBC Dragon Quest t i  1.50
BBC Fruit Machine E S S O
BBC Chess .  ,.. .. e g . 0 0  • U S I N E S S  SOFTWARE
BBC Backgammon E 8 . 0 0  C a s h  Book Acc ( 9 5 • 0 0
BBC Multitile •• • _. E 1 5 . 0 0  B e e t ,  Colo   C 1 9 . 9 5
Space Invaders • • •  E7.50 I n v  8  Statements , C 1 9  95
Galan/ Wars .  • •  •  E7 SO C o m m . . . c a r  ace .  E 1 9  95
Goy Defence E 7  50 M a i l i n g  Il01 L 1 9  95
Synthesizer .  .  .  •  E9•50 D a t a b a s e  L I 9  95
Sea Lord .  .  t7.50 S t o c k  Control _-_, C I 9  95
Obindon .  £7.50 H o r n e  AmooMe . C 1 9  95
Old Father Time   P . O  A W o r d  Processor • .. E l 9  95
Graphics Package •  E9.50
Sea Lord E 7  50

LEVEL 9 COMPUTING
ULTIMATE ADVENTURES

Colossal Adventure E 1 0  00
Adventure Quest E 1 0  00
Dungeon Adventure E10.00
BBC Forth E I S  00
esc rcirih Tool Kit 1 1 0 . 0 0

.ease send me
1

3

11M

Simon Hewer
Great Britain ( 5 9 5
Inheritance •   E 6 . 9 5
T h e  W o r l d  Tr a v e l  G a m e

WORD PROCESSING
Word-ease C 4 5  00
View •  •  E59 00

CREDIT FACILITIES
AS 'bow aiotant credit too to (1.080. Doom an model
Is Ina Yak The Sewn is orin 1 0% of tho seat of row
aureate*.

We r e  credit brokers for Lombard N o t ) .  F inana  L a
ivarairis  nil 7 25% per aianth equerliewl to en annual
percentage M e  of 3 0  e% A s h  for  a  * O l e n  q u e r n * *

MAIL ORDER

4
5
Postage and packing On software Sop. Phone for hardware
delivery fates.
I enCloSe Cheque/P.0 for
OR please debit my Access/Barclaycard, Visa•
• delete as applicable

Card No E x p i r y  date •
Name
Address

Cod.
Tel No
Dealers Discount Available
ACCESS, BARCLAYCARD VISA ORDERS WELCOME ON
24HR 051-420 3333
COMPUTER CITY Dept F. FREEPOST (No Stamp

78 %factor,. Road, Widnes, CheeNre WAII 7RA

TisOulaiI5 ettCSlitt
selCiAt arras raft SCliCOLS
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RE HOUSE
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% V i a b l e

Once again, Killer Gorilla holds captive a
young and beautiful heiress. Is the age of
CHIVALRY dead? Answer the maiden's
cries for help and scale the imnwork
tower. Race along Girders, Climb
Ladders, Jump Gaps, Leap onto
moving Elevators and Career along
Conveyors. Dodge or jump the
rolling barrels or grab a hammer
and smash a few. Watch out for
the fireballs and iron beams
hurled with animal passion.
Sensational, full feature machine
code arcade game with four
phases, increasing difficulty and
speed, bonus points and the high
standard of graphics yet
achieved on the BBC mi
Only E6.9

C1J

Other programs available Swoop (RI E6 95,
Croaker IE4E6.95/Cheiss (B) E6.95/lasor
Corrimand (R) ESA'S/Galactic Commandeer
CBI E6.95/Filer ES.95/Eirnetrek IBI E6.95/
Micro Budget E6.95/Moonraider IBI E6.95/
Barrage (B) f6,95/Beebmon IB I E6.951rtidi
Labrynthe of La Cosh* IBI E695/06aw IBI
€8.95ANorld Geography 181E5 95:
Soacemate (e) 15.95/Monchyman
Seek f5.95;Eldorado Gold (B) E5 95/

ssassem bier 15.951Constellati0n IBI
'moor Maths Pack a l  E5.95.Mthere7 IE0

i75.95Painter f  5.95 ,'Chemistry (B) E5.95/
Physics i8) f  5.95/Caveman Adventure (B)
E5.95/Astro Navigator IBI [4.95 lStartrek [435.
Reversi 1114.96 fReversi 2 E 4 . 9 5  /Roulette IBI

I WI itten aoy Programs? We pay 20% Royalties 1for B B.C. & ELECTRON PROGRAMS

n o rt i l  I P  FA)1 1 1 ö  E  R

& DRAGON 32

8 i'l3a REGENT STREET,

MICRO POWER LTD.
Dept. BMUS

CHAPEL ALLERION,

Tel: (0532) 683186 or 696343
C

LEEDS LS1 4PE

VAT at 15%

WE ARE AUTHORISED DEALERS
FOR ACORN ATOM, BBC MICRO

Please add 55r order P & P -
Please Note:
All programs are now
dealers or direct from

PTSA

I C•
iLt4_1) 1 (

available at all good
MICRO POWER LTD.

El



We go right to the heart of England for the
second get-together of BBC Micro Users!

•  N e w ,  ' I L \ • Sherwood
Rooms
Nottingham

THE
BBC
MICRO
USER
SHOW

401 1 1 1 )
NOTTI NG HAM

•  Leicester

It's another •
action-packed •3-day event
that's bang •
on target

Sherwood Rooms
Nottingham

Friday - Sunday
September 16 - 18

1983

Organised by  Database Publications

Peterborough /

/ •
Cambridge•

Try out all the latest games
before you buy
See what's new in add-ons
for the BBC Micro
Put your questions to
Britain's top experts

Friday. Sept 16
10am - 6pm

Saturday, Sept 17
10am - 5pm

Sunday, Sept 18
10am - 4pm

off normal exhibition
admission price of £2

Name

Address

Tel No.
Voucher not valid without above details

•••••—

petition is a complete
r — as reviewed in last
lew graphics software.
le full potential of BBC
id facilities as painting
mproved image justifi-
visualise you can draw

of the BBC Micro's

' program in which your
arily a Ladder), walks to
into a swimming pool.
you want. There should

or example, making the
a splash as our intrepid

.•,ombines realism on one
3BC Micro's graphic and

if you hay c e l l e n t  article on anima-
tion on Page 16 do it now. It will prove invaluable in helping you

Complete the coupon on this page and send it together with the
with your entry.

listing and program on either cassette or disc to the address given.
Your cassette will be returned provided you enclose a stamped

addressed envelope. Otherwise i t  will be donated to a school.
If you don't want to cut your copy of Micro User you can send a

photocopy of the coupon. Closing date for entries is August 31.

me ow on um E N  n o  on ois on ims on on um Nip ow ow on ono as um Em
Your FREE entry form

I  My cassette/disc and listing for the BBC digitiser contest is enclosed.
Name
Address

1

1 I POST TO: Digitiser Contest, Micro User, Europa House,

Tel. No.

1 6 8  Chester Road, Hazel Grove, Stockport SK7 SNY.
11•1 11111 OM OM MO l in  W I  OM MO i n t  OM I n  IMO OM 11•1 M I  MO INE S I O  OM MB 1111 E l l i



7rom Page 39
rink whisky or beer.
)ESIGN
oin =  RND(2)
F coin =  I  THEN
rink whisky
ELSE
Irink beer
ENDIF

Again, regrettably, althoi
keyword of  BBC Basic i

ised on a  separate line to
lobal structure and open
YNTAX
oin =  RND(2)
F coin =  I  T H E N  PRI
whisky" ELSE PRINT " I

If the content of  each
tructure is anything more
wo statements, clarity an
oest preserved by embodyil
nent in a procedure.
F coin =  I  T H E N  P I
ELSE PROCbeer

3EF PROCwhisky

ENDPROC
)EF PROCbeer

ENDPROC
We need to be careful n

lecisions. The combinatio
lecisions and GOTO state
.eplace all the structures e
lures, but that does not me
ihould.

Let us return to a simpl,
_he problem of  the deput)
he bandit, with the added
:hat i f  the deputy runs out of ammuni-
tion he must retreat.

We might b e  tempted t o  use a
GOTO statement. Suppose he starts
with ammo of  30 bullets.

10 shots=0:aaso:30
20 REPEAT
30 gunoutAND(20
40 PRINT 'Fire i  shot'
50 shots:shots+1iaalvaloo-1
60 I F  also.0 THEN SOTO 100
70 I F  shots=6 THEN PROCre load
80 UNTIL gunout.20
90 PRINT°Bandit throws out gun'

100 REM Out of aim te
110 PRINT, 'Retreat quickly'
J20 END

MICRO USER AuouM 1983

This is where you'll find the
answers to all your questions

about the BBC Micro
Now the BBC Micro User Show comes

to the Midlands. It's the biggest collection
of BBC Micros p l u s  all the hardware and
software that goes with them — that the
region has ever seen.

All the  major suppliers wil l  be there.
displaying all their latest products — some

How
to
get
there

4 —  M I
CASTLE BOULEVARD

but we do not know which of  the two
possibilities is the cause. So we decide
using a standard structure.
IF out o f  ammo THEN
Retreat quickly
ELSE
Arrest bandit
ENDIF

Thus we keep proper control, and we
know t h a t  however complex o u r
problem may be it is unlikely that such
methods will fail.

More important, t h e  ideas a n d
techniques merge in to  the  powerful
blend of problem solving and program
design skills.

It i s  known that  beginners (not
whizz-kids) can acquire the essentials
of good program control i n  a  few

of which will be on show for the first time
And i n  attendance w i l l  b e  leading

experts o n  the  BBC Micro, ready and
willing to answer all your questions.

If you want to keep fully up to date on all
that's new for the BBC Micro, this is a
show not to be missed!

BROADMARSH
SHOPPING CENTRE

SHERWOOD
ROOMS

COLLIN STREET

BROADMARSH
BUS STATION

The latter then stand out and help in
finding the way around a program, like
pubs at street corners help navigation
around a city.

This r u l e  a l s o  sidesteps some
awkward errors which may arise i f
upper case variable names incor-
porate, or are the same as, keywords.

These are the essential concepts o f
program control in BBC Basic and also
of sensible problem analysis a n d
program design.

By modern standards t h e y  a r e
slightly defective, but, as demonstrated
in "Structured Programming with BBC
Basic" (Heinemann Education, 1982),
with a  l i tt le care they can support
structured programming.
•  To  be continued
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Keep your
collection of.
Micro User
complete with

This practical copy-holder to
make i t  easier for  you t o  key in

programs, together w i th  a  specially
designed cr ib  sheet to  place vital

facts a t  your  fingertips.

You can
also
order

El •

Your BBC Micro
needs

protecting!

PVC dust covers

E3 25 Standard
Deluxe

E 3 • 9 5  (clear)

FREE W H E N  Y O U  ORDER A YEAR'S SUBSCRIPTION
TO T H E  MICRO USER O N  T H E  F O R M  OVERLEAF

Binders and dust covers

Back numbers

Cassette tapes

Access/Mastercharge/Eurocard
BarciaycardA/isa
American Express

tage, packing and VAT,
30 August 1983.
Please enter number

required in box

UK £12
FIRE £13

EUROPE EIS
mail — USA E15
mail — USA E25
)st of  world E l  5
st of world E30
i s s u e T O T A L

March 1983
April 1983
May 1983

June 1983
July 1983

TOTAL
ubscription

orseas)
& Overseas)

. 1 1 0

1
,e (state month) TOTAL

watch March 1983
Kong Ap r i l  1983

Strike M a y  1983
Pilot J u n e  1983

-enpin J u l y  1983
ruities A u g  1983

TOTAL

TOTAL

TOTAL

Swea
Blue

hirt
White

t Shirt
White

TOTAL

Payment: please indicate method ( / )  T O T A L

Card No
Expiry Date
Cheque/PO made payable to Database Publications Ltd.

LE
Name
Address

Signed
Send to: Micro User, FREEPOST, Europa House,

68 Chester Road, Hazel Grove, Stockport S k i  5 N Y.
(No stamp needed i f  posted in UK)

A l b  8 3  9am - 5Pm
' ' ' u
tTng 1 1 1 §expiry date.

061

n o m m m  m m m m o n m e n  no as um owl m m m m
August 1983 MICRO USER 7 3
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subscription
ill ensure yoL
.1t your Own
3rsonal copy
OT OFF THE
RESSES mon
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le next year.

BBC
MICRO
USER

M O W
opies of  these

411111111111

KONG

and 22 other erog.,m1R0,6
ostad in the Page
sac micro user

l• I " '  2-

UK £12
EIRE £13

EUROPE £18
Surface mail -  USA E15

Air mail -  USA E25
Surface mail -  Rest of world E15

Air mail -  Rest of world E30
Commence with  i s s u e  T O T A L

The Micro User
annual subscription

The
Micro User
back issues

C a s s e t t e  t a p e  E 4 0  (UK &  Overseas)
annual subscription
Commence with  t a p e  (state month)
Cassette tape
single copies

Dust Covers

I M O  r#4
All prices include postage, packing and VAT

and are valid to September 30, 1983
Please enter number

required in box E  p

ORDER FORM

1[1.25 UK
Rest of world:
E 1 _50 -  Surface
E2.50 -  Air mail

E 3 . 2 5 -  Standard
E 3 . 9 5 -  De luxe
(UK & Overseas)

Binders  £ 3 . 9 5  -  UK£5 .00  -  Overseas

Payment: please indicate method ( i )
Access/Mastercharge/Eurocard
BarclaycardVisa
American Express
Card No
Expiry Da te
Cheque/PO made payable to
Database Publications Ltd.

L

I  S i g n e d

Name
Address

t h et h e ,

I progsan.16 " l c  m i c r o  t I o N r
1 e t  OS S D3

E 3 3  5 D e a t h w a t c h  March  1 9 8 3
(UK & K i n g  Kong A p r i l  1983Air Strike M a y  1 9 8 3Overseas) Space Pilot J u n e  1 9 8 3
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Fruities A u g  1 9 8 3
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P:assette tapes o f  Micro User p 9grams —
)r take aut a year's subscription and have your cassette posted to you each month.
(ou can start your subscription from any issue to take advantage of  this offer.

Send to:
The Micro User,
FREEPOST,
Europa House,
68 Chester Road,
Hazel Grove,
Stockport SK7 5 N Y.
(No stamp needed
if posted in UK)
Or you can order by phone
quoting credit card number
and expiry dale
061-456 8383
061-456 4157 I
rsubscriprions/back issuesl
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