g All you want to
know about the
. BBC MICROY,

this PL Digitiser in
another challenging
| contest — Page 41

I |
‘Use your micro to control the world

'
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ﬁtﬂ: more animation into your programs

"'Efxplore,'the inside of Kin‘g Kong
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F.ilghif_fearsome Fruities
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" TALKING TURTLES!
We put two riVaI BBC robots ’
through their paces — Page 26




SCORE HIGH

PAINTER
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SCORE TIME HEIGH PLANES Another 'A&F machine o A i T
..ﬁi l_im code special. Select either ‘fast’ or | S&S¢. =%38 ooz
'slow’ and stand by your keyboard for By ‘

action. Hi-score tables and brilliant

== | graphics £8.00 | /| o 3T
_* FROGGER Also written in maehine- ... i AN

code this is-a frustrating exercise in
crossing the road, fording a river and *
trying for extra points by picking up the | / o
lady frog. Beware of the snake and |, -
don't forget the crocodile! £8.00 : '

TOWER OF ALOS  An excellent adventure game which has the feature of saving y
_ to. Also for the Model A.

PHARAOH'S TOMB The interactive adventure game for the BEEB. Fﬂk up th
and be scared penniless by the mummy. Work out the magic words and you are

LUNAR LANDER One of our old favourites anfstlll just as difficult to get dow
ALL BBC PROGRAMS AVAILABLE ON DISC AT £11.50 EACH.

X

AVAI\LABLE FROM ALL GOOD SOFTWARE HOUSES OR DIRECT FROM




e,

il

CENTIPEDE (32K) £7.95 Cassette
Incredible arcade type game featuring
mushrooms, snails, flies, spiders and
the centipedes of 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

I

FROGGER (32K) £7.95 Cassette
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.

@0® NEW RELEASE @00

oooo R w
iu- @8,
i: =} a
™ = gooo
a iﬂl..i’i
2
| s

-.-'iﬁ--‘
Jofelefafa]
assgeaa
%‘1; sasse

g, === °}
2 S
=

ROAD RUNNER (32K) £7.95 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 or
joysticks.

000 NEW RELEASE @00
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ALIEN DROPOUT (32K) £7.95Cassette
Based upon the arcade game of ZYGON,
but our version improves upon the
original arcade game itself. You haveto
shoot the aliens out of their “boxes’
before the "boxes” fill up. Once full,
the aliens fly down relentlessly, ex-
loding as they hit the ground.
Suitable for use with keyboard or
joysticks.
“Do not be fooled by their placid
appearance — these moths are out to
get more than the clothes in your
wardrobe.” . . . YOUR COMPUTER
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SPACE RIGHTER {32K) £7.95 Cassette
Arcade-style game based upon features
from DEFENDER and SCRAMBLE. 5
types of menacing alien fire at you and
may attemptto 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.

DEALERS . . .

DEALERS . . .

GALAXIANS (32K) £7.95 Cassette
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.

INVADERS (32K)
Superb version of the old classic arcade
game, including a few extras. 48 march-

£7.95 Cassette

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-terrestrials.” . .. YOUR COMPUTER

All our programs are available at all good dealers including:—
ELTEC COMPUTERS, 217, Manningham Lane, Bradford.
BUCON LIMITED, 18 Mansel Street, Swansea.

WEST COAST PERSONAL COMPUTERS, 47 Kyle Street, Ayr.
BYTEWARE LIMITED, Unit 25, Handyside Arcade, Newcastle.
MICROSTYLE, 29 Belvedere, Lansdown Road, Bath.

DEALERS . . .

DEALERS .

FRUIT MACHINE (32K) £7.95 Cassette
Probably the best fruit machine im-
plementation on the market. This
program has it all . . . HOLD, NUDGE,
GAMBLE, spinning reels, realistic fruits
and sound effects, multiple winning
lines. This is 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, Tolworth, Surbiton, Surrey.

+ MORE THAN 30 OTHER DEALERS IN THE U.K. AND OVERSEAS.
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The Micro User welcomes program list-
ings and articles for publication. Material
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NEWS

Keep in touch with the latest happenings in \
the bustling world of the BBC Micro. i

ANIMATION

Put more action into your programs with the
first part of our new series on animation.

SCHOOL

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

TURTLES

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
simplicity itself with these techniques. -

R e S

SOFTWARE

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

Y

=

STRUCTURE e ;
Keep control of your programs by eradicating o g
GOTOs. We show you how simple it can be. : ;
COMPETITION
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 Y
a case study in structured programming. ‘
TAPE OFFER
Save yourself the chore of keying in programs ;
from this issue with this month’s cassette. -~

-

s e e
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Voucher
worth

INSIDE

this issue

off the price of
admission to our
second great show
— coming soon to
the Midlands!

Sherwood Rooms
Nottingham

Friday to Sunday

September 16 to 18_J‘

FRUITIES

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

k’

DIRECTORY

The third part of our pull-out guide to more
than 400 BBC Micro software programs.

o

@

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. /

@
€0 o

72]
-

MODE 7 COLOUR

We present useful machine code routines to w
bring superb vivid colour to your screens. /

SUBSCRIBE NOW

A vyear's subscription to The Micro User will
bring you a FREE copy-holder and crib sheet.

UPGRADE

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

TUTORIAL

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

MICROMAIL

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

J08

MISSIVE

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

August 1983 MICRO USER 5



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 irom minutes
to SECONDS. 51"

DISC DRIVES up to 500K from £190.

Special 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 £15.00

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.

VIGLEN Computer Supplies,

Unit 7, Trumpers Way, London W7 2QA.
Telephone: 01-843 9903

Please send me:- 400K Dual Drive
A [ 100K Single Drive 800K Dual Drive

200K Single Drive D (O BBC Disc Interface
B [ 400K 40/80 Track Switchable (incl. 1.2 ROM - fitting 48 hours) ......cccceevvvevevveennirenns P.O.A.

C 0O 200K Dual Drive E O Disc Formatter - comprehensive users guide .......... £15.00
All plus 15% VAT. P-+P incl.

| enclose cheque for £ or debit my Access/Barclaycard NO. ......cccccoeveveeivineesricseesssssesieans

N B e N e o] e [ Ry
At O rE S S P e O, ML ey o Bt Bt I R Lo i e e i Sl E D e 2

Educational establishment orders welcomed.
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If you're serious about your

BBC Micro...
get some serious Software!

efficient as the software you run on them.

Psion are one of Europe’s largest producers of microcomputer
software with sales 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.

The Versatile Spreadsheet Program

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

A ‘window’ for viewing 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-Calcis supplied with a clear and detailed
16-page user manual, and its hundreds of
applications include:—

o Cashflow Projections ¢ Home Finance
Management ¢ Engineering and Statistical
Tables e Investment Forecasting e Business
Planning e Profit and Loss Statements e Break
Even Analysis, and other complex calculation

models £14.95

E }'\_‘l( )

N SOFTWARE @,

VU-CALC

For the BBC
MICIROCOMIPUTER

ModdAandB

PSIO)

Microcomputers weren’t created just to play arcade games or to

be left unused once you’ve learnt the basics of computing, Micros are
amazing machines and have many serious uses, but they are only as

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

practical and serious use of your microcomputer.

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.

Vu-File can be used to create dedicated data
bases to suit your most varied needs. Features
such as order, sequence, search, list and copy
make Vu-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:—

o Catalogues of stamps, coins, books, records etc.
e Names and Addresses ¢ Mailing Lists

e Customer Accounts e Estate Agents Lists

e Medical Records e Club Memberships

o Records and Lists of all kinds, £14.95

PSION SOFTWARE <@

VU-FILE /

For the BBC
MICROCOMPUTER
ModelAand B

Supplied on cassette, they are designed for use with cassette or
disk systems, and each program comes with a detailed user manual.
Vu-Calc and Vu-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-Calc and/or Vu-File by using your
Access or Barclaycard or send cheque/postal
order for £14.95 per package to:-

BBC Software Psion Ltd.,

2 Huntsworth Mews, Gloucester Place,

London NW1 6DD.

Enquiries can also be made at W.H. 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 Ltd., 2 Huntsworth Mews,
Gloucester Place, London NW16DD.

Please send me the following Software
packages at £14.95 per package.

Vu-Calc (£14.95 inc. p&p and VAT) D
Vu-File (£14.95 inc. p&pand VAT) [_]

*Ienclose acheque/postal orderforf

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 1s all due to its advanced
serial matrix printhead. Electronic
impulses fire minute part-
icles of the carbon rod at
high speed through a 7x7
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

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-Jetcosts only £365.

THE ACORN SPARK-JET PRINTER

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 graphics

processing system.

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

If you're interested in joining
the jet set, simply call in at one of the

dealers listed below. He'll tell

%ﬂCORN you everything you need
COMPUTER to know.

MICRO MANAGEMENT

32 Princes Street, Ipswich, Suffolk [P1 1QG.

0473 59181.

MICROSTYLE

47 Cheap Street, Newbury, Berkshire, 0635 41920,
COMPUTERS FOR ALL

72 North Street, Romford, Essex. 0708 60725.
JESSOP MICROELECTRONICS LIMITED

Unit 5,7 Long Street, London 152 8HN.

01-739 3232/7291851.

WELBECK VIDEO

26 Tottenham Court Road. London W1.01-5801328.

01-574 5271.
GROUP 70

01-505 7724,

0222 373072.

TWILLSTAR COMPUTERS LIMITED
17 Regina Road, Southall, Middlesex UB2 5PL.

208 Maybank Road. South Woodford. London [518.

LEASALINK VIEWDATA LIMITED
Scientific House, Bridge Street, Sandiacre,
Nottingham NGI0 5BA. 0602 399484/ 306076,
CARDIFF MICROCOMPUTERS

46 Charles Street, Cardilf, Glamorgan.

LEAMINGTON HOBBY CENTRE,
121 Regent Street, Leamington Spa. Warwickshire.
0926 29211.
RDS ELECTRICAL
157/161 Kingston Road, Portsmouth, Hampshire.
0705 812478,
TWICKENHAM COMPUTER CENTRI
72 Heath Road, Twickenham, Middlesex.
01-8911612.
KELLY'S COMPUTER MARKET
227 Dartmouth Road,Svdenham, London SE26 4QY.
01-699 6202/4399.

Mus8
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The crowds gather . .

. round the big Acorn stand

August 1983

Micro User Show

draws 12,500 fans

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

 Kitemark
accolade

- been selected by the
Design Council of
Great Britain for the
Design Centre.

It is only the second
computer allowed to
bear the famous Kite-
mark (the Sinclair

- 1981).

. THE BBC Micro has

ZX81 was chosen‘in

B0OOTS DROP MIGRO BOMBSHELL

the doors.

With more than 50
companies represented,
visitors to the show could
find every conceivable
product for the BBC
Micro — many of which
were on display to the
public for the first time.

Among the new
launches were Cumana’s
Z80 based second
processor, and their new
range of slimline disc
drives.

Not to be 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 software in-
cluded a range of games
from Kay Dee Software,
a data graphics package
from Gemini and a ROM
based spreadsheet
program from Computer
Concepts.

Pace’s new DFS for
the BBC Micro attracted
considerable attention.

Queries

Visitors were also able
to pick up much useful
information about the
BBC Micro.

The Acorn stand
handled many queries
from users as did The

User's own
information

Micro
technical
stand.

Many hundreds of
people took the
opportunity to discuss
their programming
problems with the
experts.

In addition, the show
featured a ‘“walk in
forum”, in which well-
known names from The
Micro User team of
writers gave talks on
every: aspect of BBC
Micro lore.

Subjects ranged from
using it in the infants’
classroom to interfacing
it with mainframe
computers.

Each day visitors were
invited to quiz speakers
in several lively Any
Questions sessions.

offering
Econet,
promises
and
policies

LARGEST stand at the
BBC Micro User Show
was taken, not sur-
prisingly, by Acorn.
However, they weren’t
there to sell, but to dis-
seminate information.

Said regional manager
Joe Black: “We’re here to
demonstrate our soft-
ware, the second pro-
cessors and to show the
Econet system in full cry.

“We also need to be at
the show to give the
public policy decisions
and statements that our
dealers might not be in a
position to give — for
example on delivery
dates.

“We are now fairly
confident that we are
giving people the right
answers. Most enquirers
leave the stand satisfied.

Delighted

“In fact, a number of
people have come onto
the stand simply to say
they are absolutely
delighted with the BBC
Micro — and that makes
us absolutely delighted as
well,”

Joe confirmed that the
6502 and Z80 second
processors will definitely

be available in Sep-
tember.
‘“They are being

produced in quantities at
this moment,” he said.

— See
Page 14
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Starsoft
was

watching

you . .

VISITORS to the Star-
soft stand at the BBC
Micro User Show made a
significant  contribution
to the company’s soft-
ware development -—
although they didn’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 was in
operation while the com-
pany’s educational
programs were being
demonstrated.

Improve

It analysed the input or
response to the pro-
grams from the stand
visitors. The results will
be used to help modify
and improve programs.

“I'll be able to find out
whether the 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 ‘Red, Green,
Yellow or Hit Any Key
Twice’ and no one
seemed to understand the
last option.”

Starsoft only exhibited
on the last two days of
the show. They said the

response had been
fantastic — far better than
expected.

“I had thought it

would be boring — but
now I am converted and
if Micro User holds
another show, we will be
there,” he said.

10 MICRO USER August 1983

They came in their thousands . . .

ROYALTIES START AT 17

SCHOOLBOY Nicholas
Tingle, 17, received a
cheque for £2,000 at the
BBC Micro User Show.
The money was an
advance royalty payment
for an arcade game
written by Nicholas for
the BBC Micro.

The managing director
of Gemini Marketing,

HIGHSPOT of the BBC
Micro User Show was for
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 rather than
theory.

Star of the show was
diminutive Wyn Moore,
headmistress of a

Funny mgs

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

Nicholas is studying
for his chemistry, mathe-
matics and physiecs A
levels at Bishop Vesey
School, Sutton Coldfield.

P i

Bradford school. Her
description of how the
BBC Micro came into the
life of her school gave her
audience a great deal of
useful advice in a
thoroughly entertaining
manner.

Equally practical was
Don Fuller’s talk on
designing educational
software.

The weekend’s talks

He developed his
programming skills at
home and bought his first
computer, a Sinclair
ZX81, about four years
ago, upgrading to a BBC
Micro a year ago.

It took him two
months to complete Mis-
sile.  Control, which is
written entirely in

%o techncal

Lt 4

catered for the general
BBC Micro user. Mike
Cook’s lecture on inter-
facing demonstrated that
he could talk as
humorously and infor-
matively as he can write.

He also produced the
definitive single board
computer. He built it on a
piece of wood!

Fellow Micro User
writer Paul Leman

SR et L
s a sea of faces, rapt, enquiring, wondering . . .

Sheffield.

The company sold out of virtually all
its show stock, including more than 200
disc drive units, some of them twin
drives costing more than £700.

GHIPS WENT APACE..

A DEALER order for more than 1,000
DFES chips a month and others for 100
a month were taken by Pace Systems of

“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.”

-
£
Ji

machine code. It will be
one of six games titles
launched by a Gemini
subsidiary, Supernova
Software, next month.

The Micro User's
technical advice
stand did a roaring
trade answering
questions from
visitors. Manning
‘the stand were
many of the writers
from the pages of
the magazine.

happened at the forum

created tremendous in-
terest with a series of
demonstrations of
animated graphics.

Hardest worked writer
of the weekend was Paul
Beverley, who enter-
tained the audience with
no less than seven
lectures on various
aspects of machine code
on the BBC Micro.

On both the Saturday
and Sunday the speakers
joined forces to present
Any Questions? where
they faced a barrage of
queries from BBC Micro
enthusiasts.

The interchanges were
lively and often extremely
humorous, with the
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.”




| |

all swept up

B

in the eﬁciting world of the BBC Mic}-o )

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

GAMES
RANGE
LAUNCHED

LATEST entrant to the
field of BBC Micro
games software is Kay
Dee Software. They
chose the BBC Micro
User Show to launch a
quartet of attractively
packaged games.

Pass-Go, based on a
familiar board game, is
described as a “property
game of strategy’”.

Star-Maze I1 is 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-
hase Software.

of the Eurocube.

The product is
unique among single
board computers in
that it can run BBC
Basic.

Said Hunt: “You can
develop programs either
in assembler or BBC
Basic on the BBC Micro.
Then, using our side-
ways ROM utility called
Terminal, you can load it
into Eurocube which then
acts as a stand alone
computer.

Dedicated

“We buy our Basic
ROM from Acorn. It
gives the user all the
advantages of BBC Basic
without having to tie up
the more costly BBC
Micro as a dedicated
computer.”

Also released by Con-
trol Universal was Beeb-
Ex, an interface card
which is attached to the
BBC Micro ImHz bus

port by a 34-way ribbon
connector.

Beeb-Ex runs the com-
plete Cube range of 30
Eurocards produced by

Control Universal, as
well as the Acorn
Eurocards.

A spokesman said it is
difficult to choose a
“typical” application for
Beeb-Ex, but most likely
passengers on the bus
would be 64/80 channel
digital 1/0, 8 or 12-bit
analog interfaces and
extra memory.

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

This capability offers
the possibility of a
“silicon disc™ (or “virtual
disc”) of battery-backed
CMOS RAM, or up to
Imbyte of paged DRAM.

A second permutation
of extension products
could include the battery-
backed real time calendar
clock, additional inde-
pendent video outputs,
heavy duty industrial
switch outputs and addi-
tional independent serial
[/0.

Beeb-Ex is available in

GETTING TO KNOW YOU

A FIRM specialising 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 able to
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 certainly made
some good contacts with

people in the right
places™.

* Kk X
MANY firms used the

show purely to get them-

selves known. One was
Rikadenki Mitsui
Electronics, who had

three new plotters on
display.

“They aren’t actually
in stock yet and we
couldn’t have supplied
them if there had been
orders”, said a spokes-

man. “We were looking
for — and think we will
achieve — longer term
benefits™.
* Kk ok

THE show was fantastic
— “especially in terms of
getling our company
known' — said Brian
Howarth of Digital
Fantasia.

“One of our problems

has been that com-
petitors, such as
Acornsoft, have 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 is
designed for more am-
bitious applications, slott-
ing into a standard rack-
mounted system of up to
14 backplane con-
nectors. It costs £41 for
the interface, with racks
from £72.

Data transfer along the
Imhz bus is achieved by
using “Fred” and “Jim”,
the two special pages of

the BBC’'s MOS
(Machine Operating
System) which control

memory mapped 1/0.

Forth disc

ACORNSOFT continue
to maintain the policy of
releasing not only arcade
games, but more serious
software.

Just released on disc is
Forth for the BBC Micro.
The package consists of a
Forth dictionary and
compiler, an editor,
assembler and high reso-
lution graphics demon-
stration.

greater marketing
resources than us. This
show has helped us re-
dress the balance”.

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

**We have had a
fantastic response said
managing director Alan
Turner.

R T e T PO T T e e e e e e e |

Now we're
taking our
big show
out to

the users!

THE first-ever BBC
Micro Users Show was
such an outstanding
success that many people
have asked if it could visit
other parts of the country.

As a result the
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 Exhibition
Centre during the |
weekend of December 9 to
I1.

Said a Show spokes-
man: “We want users
everywhere to find ot
how they can really make
the most of the BBC
Micro — and try out for
themselves all the exciting
accessories that are
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 details® write:
Group Bookings, Micro
User Show, Europa

House, 68 Chester Road,
Hazel Grove, Stockport
SK7 5NY.

Or phone Linda
Dobson on 061-456 8353.
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Acorn’s distribution

A MAJOR reorgan-
isation is underway at
Acorn which could
move the company
from its current
production-led orienta-
tion to place more
emphasis on the sales
side.

It includes a major
restructuring of the com-
pany’s UK distribution
network with the appoint-
ment of a series of
regional distributors, plus
new management
appointments that reflect
the success of 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 by
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,

goes regional

subject to final contract —
Micro Management at
Ipswich, Eltec at
Bradford, and HCCS,
Gateshead.

They will take over
many of the functions
currently handled by
Acorn and eventually will
be responsible for train-
ing new dealers.

Buffer

Once adequate
facilities have been esta-
blished they will also
handle *a certain ele-
ment” of repair work and
in general act as a buffer

between Acorn and its
dealers.
Joe Black, Acorn’s

regional sales manager,
told Micro User: “The
whole idea of having a
centrally located distri-
butor in a region is that
hopefully the buck will
stop with him and the

Join the MUGs!

THE Micro User team
have been overwhelmed
by the response to the
formation of Micro User
Groups — MUGs for
short — dedicated solely
to the BBC Micro.

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

In addition many well
established local groups
are joining up with
MUGs.

TODAY!

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

If you do belong to a
group, why not get it to
affiliate with MUGs and
take advantage of the
many benefits the
network can bring you?

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

™ SEND |
O I would like to beconte a member of
of my local Micro User Group.

O 1 would like to help in setting up
a local Micro User Group.

l
l
I
l
l
I
!
|

' POST TO: MUG, Micro User, Europa House,
L_68 Chester Road, Hazel Grove, Stockport SK7 5NY.

—— — — — — — ——

_____ e ]
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need for people to deal
directly with us should
fall away.

“The distributor will
shoulder much of the
burden of providing
customer support™.

Black admitted that at
present Acorn receives
thousands of requests for
help and guidance each
month, and doesn’t deal
with them as it should.

Now he expects the
situation to improve.

LVL doesn’t appear
too perturbed. It already
services its dealers direct
without having to trouble
Acorn, and has
developed a strong
national distribution
chain.

It is likely that this will
be left unchanged except
where there is a conflict
between LVL's network
and the new regional
concept.

A conference between
LVL and top Acorn
management and
directors is planned to
iron out the details.

Roy Griffin, joint
managing director of
LVL, said the

regionalisation plans
wouldn’t affect his com-
pany’s terms of reference
or operation.

“We work closely with
Acorn and have done
everything we have been
asked to do as well as a
lot more that Acorn

hasn’t got around to
doing,” he said.

“The new plans should
lead to a much more
orderly marketplace -
and hopefully will mean
that unpleasant problems

that trouble other
manufacturers, such as
price cutting, can be
avoided™.

Palette
produces

colours
galore

ONE of the most exciting
launches at the Micro
User Show was the
Chameleon Colour
Palette.

Produced by Wilm-

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 May
30. The prize awarded
last month was based on
entries received up to
May 30.

However, all the
entries submitted for the
contest have now been
judged and Cumana have
very generously donated
an additional 40-track
100k drive, together with
its connecting cable and a
book, Using Floppy
Disks with the BBC
Microcomputer.

It has been awarded to
lan Tresman of Elstree,
Herts.

slow Micro Centre, it
allows the user to pro-
duce spectacular new
colours on the BBC
Micro.

Instead of being
restricted to garish

primary and secondary
colours, it offers alter-
native palettes of 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 to mix the exact
shade required, but also
allows him to pick two
extremes of a colour
range which the Chame-
leon then fills in.

Having chosen a
colour, its brightness,
saturation and hue can
then be varied until the
user’s exact require-
ments are met.

Said general manager
of Wilmslow Micro
Centre Roger Ambrose:
“We anticipated a fair
amount of interest in the
Chameleon. As it was we
were swamped.”

The Chameleon is at
present restricted to
colour monitors. A UHF
version which can be
used on domestic TVs
will be available shortly.

ECONET ON THREE

THREE levels of Econet
are now available.

Level one is a slimmed
down version of Econet,
using a disc-backed
model B as file server and
simplified software,

Level two, available at
the end of September.

uses a model B with 6502
second processor. Its
software provides a full
implementation of
Econet.

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

LEVELS

together with the required
software.

Level three is the
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 SWITCH

SINCLAIR Research,
maker of the ZX
Spectrum, seems to have
conceded the UK
educational market to the
BBC Micro and is now
trying to boost sales of its
educational software by

releasing it to the general
public.

Special software was
commissioned by the
Department of Education
and Science for use with
the three micros recom-
mended wunder the

government’s *“Micros in
Primaries™ scheme — the
BBC Model B, the
Research Machines 480Z
and the Spectrum.

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



Mrs Thatcher ... no stranger to the BBC Micro herself. Staff from Salford University

accompanying her are (left to right) Professor John Ashworth, vice chancellor of Salford

University, Dr Brian James, Professor Graham Ashworth and Dr Graham Keeler

PM's biography
goes on Beeh

WRITING an official
biography of the Prime
Minister may have been
possible without actually
meeting and speaking to
Mrs Thatcher but it
wasn’t possible without
the use of a BBC Micro.

The book, “Margaret
Thatcher — Woman,
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 full-time job as an
investigative reporter
with Channel Four Tele-
vision’s “For What It’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 to write was a
problem,” said Penny.

She did most of the
research for the bio-
graphy and then found a
six-week gap during the

% —

i,

#

Penny Junor .. “I'm sold
on using the BBC Micro”

TV series to do the writ-
ing.

“] was persuaded that
I'd be able to work much
faster if I used a word
processor, and a friend
suggested that a BBC
Micro would do the job.”

Penny was one of the
lucky people who
actually managed to get a
disc drive from Acorn.

Her system consists of
a BBC Micro, Word-
wise, the Acorn disc drive
and a Brother printer.

“No disc drives were
available at the time but
Acorn opened up their

factory to get one out
when they heard whose
biography [ was writ-
ing,” she said.

It took Penny just a
morning to learn how to
use the machine but she
admits she still hasn’t had
time to 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 lam one
morning I lost 4,000
words. I hadn’t formatted
a spare disc, and when I
tried to transfer my work
to disc I was told my
data disc was full.

“Stupidly, because I
hadn’t had time to read
the manual, I tried to
format a disc and lost the
4,000 words in the
process.”

There was another
minor irritation with
Wordwise. It required the
help of a programmer
friend to enable her to

incorporate exclamation
marks and paragraphs in
her text.

Then when the work
was finally completed
Penny had problems
trying to get her printer
to work with the BBC
Micro.

Despite that, she told
Micro User: “Now 1 am
sold on it — although the
memory capacity of
4,000 words is restricting
when writing an 80,000-
word book.

“My children, of
course, spend most of
their day on it, both with
games and pro-
gramming.”

Much of the material
for the book is based on
conversations with
people who knew or
know Mrs Thatcher.

Penny says that 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 but seldom
uses it. She employs the
micro for writing scripts
and “anything else”.

It’s the
micro
road
show

A BUS-load of BBC
Micros has been doing
the rounds at 10 Down-
ing Street and Buck-
ingham Palace.

The double decker bus,
flagship of Salford
University's micro
roadshow program (see
the May Micro User),
proved so interesting that
Mrs Thatcher, who had
invited it to the capital,
extended her scheduled
15 minute visit to 50
minutes.

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

On show was a simula-
tion of a typical schools
visit with 12 BBC Micros
on the bottom deck run-
ning various physics
teaching programs, and
on the top deck six BBC

Micros linked together
under Acorn’s Econet
system.

The Salford double
decker has also attracted
attention from the
Mediterranean. The
Micro User offices
received a telex from Mr
Alex Axarlis, sole
distributor of the BBC
Micro in Greece, who
wants the roadshow to
visit Athens.

Roger Moss, one of
the organisers, is
enthusiastic about the
idea.

Way out

AN exciting new service
is being developed for
adventure program
addicts. If they’re lost in
a maze or trapped in a
dungeon and they can’t
get out a software com-
pany in Harpenden is
offering to help them.

Adventure-Zone Soft-
ware, a mail-order firm
which specialises in
adventure games, plans
to act as a forum for
adventurers where they
can swap ideas, hints and
tips.
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Micro—
has
a word

for it

HOT on the heels of the
speech synthesiser chip
comes a device which
allows the BBC Micro to
store human speech on
disc.

The Voxbox Voice
Digitiser converts the
sound of the human voice
into a series of “0”s and
“1"s which can then be
stored” as disc files.

Users can build up
voice files of words and
phrases and then access

them from their own
programs.
Multiplex Computer

Services who make the
Digitiser claim that the
reconstituted speech
quality is good with no
loss of stress or inton-
ation. They see it as par-
ticularly useful for such
tasks as language learn-
ing, pronunciation and
spelling.

LEFT

A LEFT-handed gra-
phics input device for use
in computer aided learn-
ing and design has been
developed by Academic
Software.

It is a version of the
Cad-get, the company’s
graphics entry tablet
which incorporates a
jointed arm poten-
tiometer device with twin

culating in the bar at
the Micro User Show
has it that Acorn are so
fed up with people rip-
ping off their software
that they're going to
release a new kind of
game.

All you get for your
meney is a unmarked
cassette in a plain
brown wrapper.

The actual
itself is trivial.

The pleasure comes
from figuring out how

game

BOOTS T0 SELL

BBC dealers reacted as
if a bombshell had
struck them when
Boots the chemists
revealed they planned
to start selling BBC
Micros “‘within the
next couple of
months.”

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

They say the BBC
Micro will only be sold at
30 of its main stores in
major city centres.

But many worried
dealers told Micro User
they fear this could be the
start of a price cutting
war, with High Street
stores putting smaller
dealers out of business.

Some are concerned
that the user will suffer
with stores unable to
offer the support and
service provided by the
independent dealers.

However Boots say

pushbutton control.

Each tablet costs £70
and is said to be in-
dividually calibrated
using computer based
iterative bit mapping to
ensure accuracy of per-
formance.

Also available is the
Cadstick, a joystick with
alternative double thumb-
wheel control for precise

to copy it.
J ok ok

TALKING about the
show, did anyone else
notice the exceptionally
heavy traffic between
the stands selling ROM
based software and the
stands selling
EPROMSs?
[ was shocked,

* Kk %

WELL, no one
managed to spot me at
the show, but I was

BBG MIGRO

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

Says Anton Boyes, in
charge of Boots micro
retailing: “We aren’t in
the business to cut prices
— it is our experience that
it is the smaller dealer
who cuts them.

“*Acorn needs to
expand the market and
the only way it can do
that is to bring in the
multiples.

Expand
“Our

presence  will

guarantee a larger base of

users.

“And as a result the
market for peripherals
and software will con-

HANDED INPUT

vertical and horizontal
lines which also uses twin
pushbuttons to direct the
move and plot options.
The menu options for
both devices include
erase, redraw, text, trace,
full line/dotted line, rec-
tangle, arc/circle,
polygon, fill/draw, back-
ground and foreground
colour selection.

BARRY WOOD’S TAILPIECE

A RUMOUR cir-

there all right.

High point of the
weekend for me was the
free-for-all Any Ques-
tions? session.

It was delightful
watching our beloved
editor squirm as his
experts blithely
expounded on how to
rip off protected
software.

* Kk K

SO Uncle Clive is
releasing the MEP soft-

ware to the general
public, is he?

tinue to expand”, he said.

Boots hope to gain
quite a chunk of 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 dealers are
caught between creating
a good public image for
Acorn and their own per-
sonal feelings.

Paul Vaughan, of
Broadway Electronics,
said: “The dealers have
supported the BBC
product from day one on
extremely low margins.

“For them to see their
slice of the market eroded

by the multiple stores
seems to me to be
extremely disloyal on

Acorn’s side.

“For some time now
most dealers have found
that when they place an
order for BBC Micros
only a quarter is ever
supplied.

“When we see more
dealers, such as Boots
with its 30 outlets coming
on board we think that
the small gquantity of
machines we are actually
being supplied with will
be eroded further.

“It isn’t in the public’s

It couldn't be that

since the Spectrum lost
out so badly to the BBC
Micro in the edu-
cational market he's
trying to get in by the
back door?

Or could it?

I can see it now —
macintoshed men
standing outside
primary schools hiss-
ing: “Pssst! Want 1o
buy some educational
software?"”
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best interest to have a
product the quality of the
BBC Micro sold in the
High Street shops, no
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 in with the
right product at the right
price and provide serious
competition.”

A man with a foot in
each camp is Michael
Jardine, who runs both
Leasalink Viewdata,
Acorn’s main distributor,
and Oakleaf Computers.
a BBC dealership.

Stimulating
“By the end of 1984
most multiples will be

selling micros. and doing
it properly with properly
trained stafl,” he said.

He thought their pre-
sence could help dealers
by stimulating the
market.

However it would also
mean that to survive
dealers would have to
improve their standards
and provide a better
service. :

Jardine said the
casualties could be the
very small companies
who didn’t have the
capital to market
themselves properly or
the business experience to
develop on a sound foot-
ing.

He calls them *“the
computer people without
business sense and
experience.”

Policy

Joe Black, Acorn’s
regional sales manager,
said the company’s pric-
ing policy would not
change.

Boots would become a
dealer and their discount
structure would be the
same as the existing
dealer network’s.

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



=\ s g Look at our Y buys! X
> Twillstar Computers
7 | Limited ¥

Out of this world product and

prices.
* Monitors
Microvitec 1431 — 14" colour *
inc. lead — £287.00 STAR BUY
. 14" Hitachi i HEW
BBC Service i danitor {:} el
ACORN & Information ZONIth 127/GT0BN .o viesiesisvraiersstemissss svsseras £92.00
DEALER Centre Official BBC Microvitek ...........ccccoviininieans £95.00
A 14" British colour monitor at a price you really
canafford ..o n s £228.00
Odds
Officialidaysticks’ ., it daaiga £13.00
Compatible Joysticks—(Damping control) £15.00
Stackpack—-10cassettesC10 ......ccoevveeeeeennn. £5.50

Micromanagement light pen ......

Cassettes

All BBC compatible N

Sanyo DR1071 ...\ (M? ... £44.85

Bl ONe i = e, e i £32.20
Koyo:MBISOIMINI .. sesnrsiiciiismiaitaianaines £24.15 +*
Official BBC cassette recorder .........ccceueees £29.95 STAR BUY

Word Processing
BBC Model B, VIEW, Silver Reed
daisywheel, disc drive, disc interface

all leads and manuals .........cccoeeeiieeiiieniiiinnn, £1,199
BBC Microcomputer Books N ey
VIEIEAN v e s e S eyt Crrer e T T L Complete range of books including:
Model B Advanced 6502 Interfacing ...............o.co...e. £11.00
Upgradeisity. bl e Programming the 8502 ..........ccocoueiennnneinnes £9.95
DiEaintoracaiiciioyn i hase s e 6502 Software Design ......cceeevvivieeiininiiinnnnnns £11.50
L e L SR Programming and Interfacing the 6502 ..... £14.40
DU G oUar e b 02 Practical Programming for BBC and Atom .. £5.95 *
Speech Synthesizer ........... Easy F’rog.ramming for BBC Micro SRR % £5.95 AR
1.2 Operating System .......... 35 Educational Programs for BB(_) Micro .. % £6.95
: . Further Programming for BBGC Micro ........... £5.95
Disc Drives Programming for BBC MiCro .......c.cccceeeeunn. £6.50
All BBC compatible Learning to use the BBC Micro .........cccccce... £4.95
We carry the complete range of standard, Basic Programming on the BBC Micro ........ £5.95
slimline and 3" disc drives for the BBC micro, 21 Games for the BBC MiCro .........ccccvvivneen, £5.95
including slimline switchable 40 to 80 track. S0l BAS| Gl i . i in £5.95
’ : BBC Micro Revealed .......c.coeeviiniiniinininiinns £7.95
Just arrived at low, low prices. 3
200K Cased Pertek drive ... £200.00 GatnesiEBOMICOBIE o fshb bty =680
— 40 track, 53", double sided Software
400K cased Pertek drive .......... £390.00 Complete range from Bug-byte, Program Power,

IJK, A&F, Acornsoft, including: Missile base,

— 40 track, 5}, double sided
Castle of Riddles, Chess, Snooker, Starstrip

Dot Matrix Printers

CP-80 Type 1 £305 ‘ % Command, Countdown to Doom.
(Friction and tractor feed) sTaR BUY SERVICE CONTRACTS TO EDUCATION AUTHORITIES
ST 20100 AWG'EBCATORAL ORDERS ACOERTED.
Eqson BYBOFT oviittiatas ... £305.00 = F\iﬁa:ta::::;dnasrt]da::jzs:mck',‘::ick
Seikoaha GP 250X " £276.00 G) =t e s

CARRIAGE ON COMPUTERS, PRINTERS ETC £8.00
No delivery charge on large orders.

Twillstar Computers Ltd., 17 Regina Road,
Southall, Middx. Tel: 01-574 5271

Daisy Wheel Printer/Typewriter
Silver Reed inc. RS 232
interface plus 2K buffer — £431.00 STAR BUY
NEW! Juki 6100 Daisywheel — £431.00

Open SIX DAYS A WEEK — 10am-8pm
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Figure 1

ANIMATION can greatly enhance a
program. It can, for example, be used
to clarify how sorting 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 or using the
standard character set.

Printing a character or group of
characters is faster than displaying the

equivalent form using PLOT 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 we can use PRINT to
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

0 REM Graphic method
5 MODE4
B VDU23;8202;0;0;0;
. (ogoDlz,3 '
15 VU5
9,129,255
25 A$=CHR$224 :
30 B$=CHR¥32+CHR$224
35 Wi=5
40 oldxt=0
- 45 MOVEoldX%,512: PRINTAS
50 FOR newXX=32 TO 1024 STEP 32
55 HOVEoldXX,512:PRINTAS
- 40 MOVEnewXX,512:PRINTAS
65 oldXt=newX?

20 VDUZ3,224,255,129,129,153,153,12

70 PROCWait (Wx)

75 NEXT

B0 0=INKEY(500)

85 REM Text method

90 YDU4
95 newdi=0
100 PRINT TAB(newXZ,14)A$
105 FOR newX%=0 10 31

110 PRINT TAB(newXX,14)B$
115  PROCwWait (W)

120 NEXT

125 END

130 DEFPROCWait(T%)

135 N%=TINE _
140 REPEAT UNTIL TIME-NZTL
145 ENDPROC

Program 1

effects, but is limited to the use of
simple background and foreground
colours.

Characters can be speedily placed

anywhere in the text positions available
for the current mode by the use of
TAB(X%, Y%).
@® Graphic printing with the cursors
Jjoined 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 as 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 of
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 that 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 or 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 more
efficient.

To aid speed it is useful to define
each figure in a sequence as a string
made up of the required characters
with appropriate backspace
(CHRS$10), linefeed (CHRS38) and
space characters (CHR$32). 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 of a series of redefined characters
held in 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 of the
new block overwrite the dots of the pre-
vious block. This positioning is the only
real skill involved.

Qne 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 of a second.

However, if 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 of 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, of course, slow
things down a bit, but also increases
the smoothness. A very useful facility
indeed!

If you have OS 1.0 or above then
replace line 120 by *FX 19. (See
Program II.)

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

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

finable characters. Once again (in OS
1.0 and above) there is a *FX call
available to extend this range. It is *FX
20, which is said to “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 1 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. This means over 32
characters to redefine.

We will thus need *FX 20,1 plus the
appropriate repositioning of PAGE at
OSHWM + &100. On a tape system
this would mean PAGE=&F00 and on
a disc system PAGE=&1A00.

Also notice that the characters
stored at &CO0O0 now start with Ascii
code 128 (&80). The extra set will be
stored at OSHWM + &100 and start
from Ascii code 160 (&AO).

The additional DATA 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 if you can add the right to left
movement plus the arm waving to the
original program.

The final example will show that for
some more complicated displays

14
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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-
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sheet’ or a table of figures to be manipulated this ROM
LS will be invaluable. It need not be limited to just the
b7 obvious business applications of financial planning but
is also ideal for home budgeting, etc. Includes many
speciat features such as the ability to transfer‘sheets’ to
WORDWISE for inclusion into reports. 40 or 80 column

FTOTAL

screen display. changeable column widths etc.

WORDWISE

The renouned word processing package. &till 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 will work with tape, disc or 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 8 months on the market there is still no other pro-
duct as simple to use and as powerful as Wordwise.

£39.00 + £1.00 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
pointin 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.

£8.95 incl.

DMW Dept. BMU7
/ DNCFI-S 16 Wayside, Chipperfield, Hertfordshire. WD4 9JJ

- Telephone: Kings Langley (09277) 69727

Buy it with Acvess
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From Page 17

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

To illustrate this I'll use the block
text method to display a shaded sphere

moving across the screen and then
discuss the limitations. Program IV

should make these apparent.

As you can see, this technique works
well enough if 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 of
the screen smoothly and at speed?

The first attempt may be to use gra-
phics printing, but the removal of 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 and use a redefined
palette, plus the logical attributes avail-
able with GCOL.

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

0 REH WALKING MAN

5 FOR 1%=224 10 240

8 VDU23;8202;03030;

{0 VDU23,1%:READ A$

{5 FOR J=1 TO 15 STEP 2

25 NEXTA

30 DIN H$(3)

35 MODEA

40 VDU23;8202;0;0;0;

45 BS$=CHR$104CHR$B+CHR$B
50 BS1$=B5$+CHR$8

R$2274CHR$228

1+CHR$232+B5$+CHR$ 233+ CHRE 234

20 VDU EVAL(*k*+NID$ (A$,J%,2))

55 M$(1)=CHR$32+CHR$224+CHR$32+ES1$
+CHR$ 32+CHR$225+CHR$226+BS 1 $+CHR$32+CH

50 M$(2)=CHR$229+CHR$230+B5§+CHRS 23 135

65 M$(3)=CHR$2354CHRE236+R5$+CHRE2Z3

7+CHR$23B+BS$+CHR$239+CHR$ 240
70 ®i=10
79 Y7=0:Y4=10
B0 REFEAT
85  I%=1:FROCput
90  XE=Xiti:1%=2:PROCput
95 I7%=3:PROCput
100 UNTIL X%=37
105 END
110 DEFPROCput
115 PRINT TAB(XZ,YZIM$(I%)
120 PROCwait (WX}
125 ENDPROC
130 DEFPROCWa1t (T%)
now=TINE
140 REPEAT UNTIL TIME-now2T%

145 ENDPROC
250 DATAOO1BICICICIBIBTC
260 DATA7CTCTETFIDACICIC
270 DATA0000000080800000
280 DATASEIATT3333313139
290 DATA000000008080B0CO
300 DATA000307070703070F
310 DATA00008080BOCO00B0
20 DATA1F3IF3IFLIFOFOFOFOF
330 DATABOCOCOE060B0OT8EE
340 DATAODODIDIG7IELLI2]
350" DATABOBOBOBOBOBOBOCO
360 DATA0000010101000107
370 DATAQOCOEOEOEOCOCOED
380 DATAOFIF1B1B191BOROS
390 DATAFOFBCCC&CICICOCO
400 DATA010001030FOCOCO0
410 DATAEOEQEOCOCOCOCOED

Program II

10 #FX20,1

20 FOR 1%=128 TO 180

30 VDU23,I%:READ A$

40 FOR J%=1 T0 15 STEP 2

50 YDU EVAL(""+MID$(A$,J%,2))
40 NEXT,

70 DIN H$(9)

80 MODEA

90 VDU23;8202; 030305

100 BS$=CHR$10+CHRSB+CHRSS

115 REM Walk lef to right

R§LE3+CHR$&B4

+CHR$4BB+BS$ +CHR$LBT+CHRELABA

+CHR$4BE +BS$+CHRELAF +CHR$L0
145REN Walk right to left

R$L95+CHR$32

+CHR$499+B5$+CHR$LIALCHRELTD

+CHR$LTF +BS$4+CHRELAO+CHR$LAL

175 REM Wave arms

HR$4A7+CHR$32

110 BS1$=CHR$10+CHR$B+CHR4B+CHRSB

120 H$(1)=CHR$32+CHR$LBO+CHR$3I2+B514$
+CHR$324CHR$&B1+CHR$4B2+BG 1 $+CHRS 32+ CH

13014 (2) =CHR$&B5+CHR$4BA+BS$+CHR$LBT
140M$ (3) =CHR$4BB+CHR$4BC+BS $+CHRELBD
150H$ (41 =CHR$32+CHR$ X9 1+CHR$324BS 1§+
CHR$&92+CHR$&73+CHR$324B51 $+CHR$LT4+CH
16008 (5)=CHR$4961CHR$&T7+B5$+CHRE4TB
1708 (6) =CHR$49C+CHR$LTD+BS$+CHRELTE

1B00$ (71 =CHREUA+CHRELAT +CHR$I2+BS 1§
+CHR$&A4+CHR$LAS+CHR$324B514+CHR$LALC

190H$ (B) =CHR$LAB+CHR$LAF+CHREI2+BE 1§
+CHR$LAA+CHR$LAB+CHR$32+BS 1§+ CHRELACHT

HR$&AD+CHR$32

200M$ (9)=CHR$XAE+CHRSLAF4CHR$32+B51$
+CHR$4BO+CHR$LB1+CHR$LB2+BG 1 $+CHRELBI+

CHR$&B4+CHR$32

480 DATA00183C3CICIBIBTC
430 DATA7C7CTETFID3ICICIC
500 DATA0000000080800000
510 DATASEIS373333313139
520 DATA00000000808080CO
530 DATA000307070703070F
540 DATA00008080B00000BO
550 DATAIF3F3F1FOFOFOF OF
960 DATABOCOCOE060BOTBEE
570 DATAODODID3971E16121
580 DATABOBOBOB0B0BOBOCO
590 DATA0000010101000107
600 DATAOOCOEQEQEQCOCOED
610 DATAOFLF1B1B191BOBO3
620 DATAFOFBCCCAC3CICOCO
630 DATA010001030F0COCO0
440 DATAEOEOEOCOCOCOCOEQ
645 REM Walk right to left
630 DATA0O1B3C3ICICIBICIE
660 DATA0000000000010000
670 DATAIESESETEFCBCICIC
680 DATA0000000001010103
690 DATATCACECCCCCBCRCIC
700 DATA0000010101000001

710 DATAOOCOEOEQEQCOEOFQ
720 DATA01030307060D1911
730 DATAFSFCFCFBFOFOFOFO
740 DATA0101010101010103
750 DATABOBOBSFCHER7B6B4
760 DATA0003070707030307
770 DATAOO00BOBOBOOOBOED
780 DATAOF1F3363C3830303
790 DATAFOFSDBDEI8DBDOCO
80O DATA0707070303030307
B10 DATABOO0BOCOF0303000
815 REM Wave ares
820 DATA000000000000FF7F
830 DATAOOLOFOFOFQKOFLFE
840 DATA0301010100010101
850 DATAFEFBFBFBF3FBFBFA
B840 DATA0101010101010103
870 DATA989898989898989C
880 DATA0000000000000307
890 DATAOO&OFOFQF0A0FCFE
900 DATAOFODODOBOCODODOD
910 DATAFFFBFBFBF3FBFBFB
920 DATA0501010101010103
© 930 DATA9A9B98989898989C
940 DATA000000000000070F
950 DATAOOKOFOFOFO6OFEFF
960 DATA1B3161C180010101
970 DATAFDF8FBFBFOFBFBFB
980 DATABOC0403010000000
990 DATA0101010101010103
1000 DATA989898989898989C

Program Il

»
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From Page 19
Ascii code. Memory used X% -
&20 to &3F OSHWM + &300to OSHWM + &3FF 4 UserI tlps
&40to &5F OSHWM + &400 to OSHWM + &4FF 5 o ;
&60 to &7F OSHWM + &500to OSHWM + &SFF 6 ® /1 should be remembered that
gi% to %9&%%%% t& &ng 1 different modes use pixels of
to to OSHWM + &FF 1 i i 1 i
&COt0 &DF OSHW + &10010 OSHWM + &IFF : e,
t ' E 2FF i :
4 & TUOSHINMM o : 1:2 in Mode 2 and Mode 5 and 2:1
in Mode 0. This can give odd effects
Table I when using characters in modes
other than the one they were desig-
ned for. It can, however, also be
used to good effect . ..
5 FOR 14=224 T0 227 60 FRINT TABOXY, Y1108 sl Ll
{0 YDUZ3, 1%:READAS fe Oyt ey redefined characters as in program
IS FORJL=1 10 15 STEP 2 70 PROChsit(Hl) 1T or its extension, it can be useful to
o WL form the character set once and then
20 VDU EVAL("K"tHID$(A$,0%,2)) 75 UNTIL Y1=30 save it on to tape or disc using:
23 NEXT, 80 END - - Ll L
SAVE filel C00 CFFE
30 MODE4 83 DEFPROCwait(T%) *SAVE f':lzz 1900 19FF
39 VDU23;8202;05 0505 90 N=TINE This example would save the two
40 BS$=CHR$10+CHR$B+CHR$B4CHR$E 95 REPEAT UNTIL TIHE-NL)TX character sets used in the full walk-
45 A$=GTRINGS$(3,CHR$32) +BS$+CHREI2+ 100 ENDPROC ing main program onto disc or tape.
CHR$224+CHR$225+BS$+CHREI2+CHRE226+CHR 105 DATA00031BOS2D180708 They could be reloaded into any
$227 110 DATAEODOCACFC7666FF program that requires them using:
a0 X%=0:Y4=0:W%=10 115 DATAO10624052A130900 *LOAD filel C00 L
93 REFEAT 120 DATAEEFEFC44FCFOEQ00 *LOAD file2 1900
Program IV %

Elect ronequ?p

(Authorised BBC Dealer, and service centre)

BBC BBC Model B Micro Computer
NEW PRODUCTS BBC BBC Model A Micro with 32K ..o

2
3
Utility Disc for BBC BBC 4 BBC Model A Micro with 32K and VIA
Contains VER FORM35, FORM40 BBC 5 BBC Model B with Disc Interface
and FORMBO. Cost £9.95 BBC 6 BBC Model A with Econet Interface ...
3 & BBC 7 BBC Model B with Econet Interface ...
BBC Sparkjet Printer BBC 8 BBC Model B with Disc & Econet Inte
New quiet printer for BBC. Friction BBC 21 BBC Model A to B Upgrade ..........
and tractor feed 80cps. Cost £379.50 BBC 28 Econet Upgrade for BBC ........c..ccrcvenni
5 BBC 23 BBC Acorn Memaory Upgrade for Model A ..
Torch Z80 Disc Pack BBC 27 Disc Upgrade for E?I’E.!C B (inc. fitting)
800K dual disc drive plus Z80 BBC 30 BBC 14" Colour Monitor
processor with CMP compatible operating BBC 33 Sanyo SM12N Green Monitor 15MHz
system. Cost £897.00 BBC 34 BMC 12E Green Monitor 18MHz ..........
BBC 35 Karga K12A 12" Orange Monitor
TORCH Computer ! BBC41 BBC Single 100K 5.26" Disc Drive (ANDO 265.00
800K to 21.4M disc drives. High res. BBC 43 BBC Dual 800K 5.25" Disc Drive (ANDO2) 803.85
colour monitor. Plus autodial modem. BBC 44 Single Disc Drive (100K) for BBC (Teac) .... 205.85
From £2,795.00 + VAT BBC 45 Single Disc Drive (200K) for BBC (Teac) ... 263.35
BBC 46 Single Disc Drive (400K) for BBC (Teac) ... v 343,85
FNXES‘S" Fgg"“ FX80 ) BBC 47 Dual Disc Drive (200K) for BBC (Teac) 411.70
cps printer in stock. Friction BBC 48 Dual Disc Drive (400K) for BBC (Teac) ... 526.70
and tractor feed + proportional spacing. BBC 49 Dual Disc Drive (800K) for BBC (Teac) .. 687.70
Cost £458.85 BBC 50 Epson FX80T 160cps Printer ... . 458.85
Large stocks of software for BRC and Atom, ATM 2 Acorn Atom assembled 12K ram 184.00
Business, Games and Educational. Send for ATM 26 Atom New Power Supply 1.8A . 9.66 Cost £259.90
comprehensive list, ATM 21 Floating Point ROM for Atom ....... .. 2185 Trade enquiries welcome

. Large stocks. Prices inclusive of VAT, All prices All Upgrades etc. are fitted free of charge and the computer

14” Colour Portable Monitor/TV
This Monitor/TV is not a modified
television as many TV/Manitors are,
but a 14" Monitor/TV which has
been designed to perform both
functions. It has RGB and
Composite video and sound. An
RGB cable for a BBC is supplied as
standard.

inclusive of postage except micros 3.00. fully re-tested. Access and Barclaycard Welcome.

PUTER
36-38 West Street, Fareham, Hants (0329) 230670
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7 Inc. VAT
Acorn Electron T.B.A.
BBCModelB —_ £399.00
BBC Model B + Disc/Int — £499.00

BBC Disc Interface £109.00
BBC A/B Full Upgrade P.0.A.
BBC Teletext Receiver £225.00

BBC 6502 2nd Processor — £299.00
BBC Z80 2nd Processor — £289.00

BBC DISC DRIVESi..var

Acorn/LVL single 100K drive

(expands to Double) £265.00
Acorn/LVL dual 100K

drive £389.00
Pace single 100K drive £212.75
Pace dual 100K drive £388.00

Pace dual 40/80 track switchable
double sided drive 800K — £699.00
Pace single version of

above — £368.00
Torch dual 400k Z80 + 64K disc

pack £895.00
MONITORS Inc. VAT
Microvitec 14" colour £287.00
Sanyo 14" colour £229.00
Sanyo 12" green monitor £89.00
ACCESSORIES  incvar
Cassette Deck BBC

compatible £27.95
Cassette Leads - all types £2.80
BBC Joysticks £13.00
Printer Cable (Parallel) £10.00
BBC Dust Cover £5.95
LightPen — — £28.75
Data Cassettes C15/C20 — 50p/65p
PRINTERS Inc. VAT
Shinwa CP80 £329.00
Star DP510 £329.00
Seikosha GP100A £219.00
Epson RX80 £349.00
Epson FX80 £459.00
NEC PC8023 £368.00
Smiths Corona TPI/E £439.00
Juki 6100 Daisywheel £459.00
B 0 0 KS Inc. VAT
30 Hour Basic £5.95
A.L.P. for BBC Micro £8.95
BBC Revealed £7.95

Let your BBC Micro teach you to
program_—__ £6.95
Basic Programming on the BBC

Micro £5.95
Creative Graphics £7.50
Graphs & Charts £7.50
Lisp Manual £7.50

ForthManual —

35 Educational Programs for the
BBC £6.95
30ProgsBBC———— £4.95
Further Programming for the BBC

Micro £5.95
Programming the BBC —____ £6.95
Using Floppy Discs with the

BBC £10.00
6502 M/C for Beginners £5.95

Programming 6502 (Sybex) — £10.75

A&F SOFTWARE incvar
Painter £8.00
Planes £8.00
Frogger £8.00
Lunar Lander £6.95
Pharoahs Tomb £8.00
Tower of Alos £6.95

APPLICATIONS

Wordwise ROM
Beebcalc ROM

Inc. VAT
£44.85
£39.00

Disc Doctor ROM £21.85
Printer Tool Kit ROM £21.85
Debugging Program ROM £21.85
Pace DFS £34.45

PROGRAM OF THE MONTH
747 Flight Simulator
£6.95
Each month we recommend a
superb new game.

CLARES Inc. VAT
Graphkey £7.95
Replica (disc only) £9.95
Graph Disc £12.95
Beebsynth £7.95
The Key (disc only) £12.95

BBC/ACORNSOFT

Inc. VAT

\——‘gﬁ

@ High resolution graphics.
@ Alpha numeric printing
@ 40 and 80 column

® 12 CPS

@ Black, blue, green and red colour

FOUR COLOUR
 PRINTER/PLOTTER

ONLY

Castle of Riddles £9.95

Algebraic Manipulation £9.95

Arcade Action £11.90

Arcadians £9.95

Business Games £9.95

Chess £9.95

Creative Graphics £9.95

Countdown to Doom £9.95

Cube Master £9.95

Desk Diary £9.95

Forth £16.85

Graphs & Charts £9.95

Lisp £16.85

Missile Base £9.95

Meteors £9.95

Monsters £9.95

Peeko Computer — __ £9.95
Philosophers Quest £9.95
Planetoid £9.95

Rocket Raid £9.95:
Sliding Block Puzzles £9.95

Snooker £9.95
Sphinx Adventure —_ £9.95

Starship Command £9.95

Super Invaders ——— £9.95
Tree of Knowledge £9.95
Snooker £9.95
View £59.00
MAIL ORDER

Post your order today to:
Computerama, 1 Sash Street,
Stafford ST16 2PS.

gens ftih Or telephone your Access or
@ Complete with eight pens + paper Barclaycard number, we will
Il P g P P £1 69-00 despatch immediately (0785) 41899.

ro Call in today. See the Midlands

Home Computer Centre for the BBC
|.J.K. SOFTWARE Inc. VAT BUG BYTE enthusiast.
Atlantis £7.50 Send large S.A.E. for further details
Leapfrog £7.50 Inc. VAT | of any product.
Hyperdrive £6.50 gra;rgon Quest ﬂg-gg
Invaders ‘B’ £7.50 O i1
Mutant/Breakout £6.50 Polarisw gg-gg CARRIAGE COSTS
Sg?}f Bolrglber E;gg fm:s sy?{ﬁ gg:su Micro's, Monitors, Disc Drives,
2 g8 y Galaxy Wars £7.50 | Printers £8.00. Books £1 each.
PROGRAM POWERK..var | SeaLord PioiA | Cassate; Pecks £2 D0-iEGRdz and
Moonraider — £7.99 | City Defence ———————— £7.50 RAIENY:
Cat & Mouse £5.70
Chess Model B £7.99
Cowboy Shoot Out £6.85
Croaker £7.99
Eldorado Gald £6.85
Galactic C d £7.99 - P T
il e The Midland’s Home Computer Specialists.
Laser Command £7.99 Ao
Martians £6.85 STAFFORD BB‘
Maze Invaders £5.70 | 59 Foregate Street, Stafford,
g‘:érhiﬂg Man g:-gg ST16 2PR. Tel: (0785) 41899 SERVICE ‘E
Swoop £7.99 | STOKE-ON-TRENT INFORMATION :
Time Trek £7.99 | 11 Market Square Arcade, CENTRE
Yersomodaeny ce.g5 | Hanley, Stoke-on-Trent, SHREWSBURY
Micro Budget ¢7.99| ST1 1PD. 13 Castle Gates, Shrewsbury
Tel: (0782) 268620

SY1 2AB. Tel: (0743) 60528
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THE BBC Micro has at last reached
the infants’ classroom. At Holling-
wood Lane First School, Bradford, it
has become an integral part of daily
life, with children from the youngest
child upwards using the micro as
naturally as they would a book or
crayons.

Headmistress Wyn Moore, the

- authoress of a highly respected series of
mathematics textbooks for infants and
juniors, was quick to see the
educational potential of the BBC
Micro.

When she heard that her local
education authority was giving courses
on the use of the micro — mainly for

 teachers of older age groups — she

~ joined one, and then persuaded the
authority to lend her a machine.

“Two workmen came in and just left

Where infants
pickup a
micro instead
of a crayon

it. That's when the anguish started.”
Unfortunately they delivered a machine
with a disc interface, but no
accompanying drive. This, of course,
required *TAPE entered before it
would work on a cassette system.
However. if you don’t know what a
DES 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 of trying to
find a compatible cassette recorder.
- Once she had sorted that out all she
had to do was run the software, “But,
save for the Welcome tape, there
wasn’t any,” she said.
Bradford LEA, however, had
seconded Paul King, an experienced
middle school teacher, specifically for

the purpose of compiling a biblio-
graphy of educational software. He
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 this to be able to use
LOGO’s turtle effectively™.

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

Eventually they developed more
than 30 such activities, involving
almost every spatial skill imaginable,
from simply telhng 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 of others that the children

" obviously enjoyed.

Much of the equipment was
homemade, some games involving
ingenious uses of standard school
equipment such as attribute blocks.

Wyn and her helpers also devised
three or four programs to help with the
process. “They’re pr1m1t|ve, 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 of my day was seemg'
five-year-old Andrew typing in his
answers to the computer, and editing
them with the ease of a veteran. He
was “‘hiding” in a house, and the BRC
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 to buy
software and couldn’t find a single
item.”

I know what she means. But with a
school like hers working on the
problem things are already beginning
to look up. Clive Kelly

22 MICRO USER August 1983




DISC USERS

— IF YOU USE DISCS YOU NEED ““THE KEY"

A suite of disc utility programs:

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

FORM 40 — Format 40 track discs.

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,

FORM 80 — Format 80 track discs.

and where to look for it. The sector can also be dumped to printer for

in-depth analysis.

BACKUP — Allows your valuable discs
to be backed-up, including most
protected discs.

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

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

worth time and time again.
This is the sort of utility that should be provided with every disc drive
sold as it becomes indispensible once used. At a price of £12.95 “"THE

KEY" represents very good value when compared with the many

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

formatting programs being sold for around £10.00
THE KEY — £12.95 (state 40 or 80 track discs)

It is a condition of sale that this program will not be used illegally.

C.A.D. SOFTWARE

Ideal for teachers, designers, artists, technical drawing and
numerous other applications including your own form and
stationery design etc.

This program must be seen to be appreciated — your
imagination is the only factor to limit its individual
applications.

® Modes 0,1,2,4,5 (can be changed when program is
running).

® Multiple display of arrays enables infinite complexity.

@® FUNCTIONS: Line, rectangle, triangle, circle, text {upper
and lower case) and colour pallet (8 colours and flashing).
@ DRAWING AIDS: Alignment grid, circle copy, delete,
free memory, purge memory, variable cursor speed, clear
screen and redraw.

@ Shapes can be filled or outlined (no need for Fill Routines).
® Save and load to tape in about 20 seconds, or to disc in 2
seconds.

® SPECIAL FACILITY — Rubber band mode — A very flexible
and variable line drawing facility — must be seen.

@ Free “redraw” routine to enable the pictures created to be
displayed in your own programs.

® The disc version allows screen saves, which take approx. 3
seconds.

® Recommended by BBC Micro User.

® GRAFKEY (keyboard and joystick cassette version) £7.95
® GRAFDISC (disc version) £12.95

REPLICA

{Another disc utility program to make
your life easier)

This program allows most of the popular machine-code and
Basic programs on cassette to be uploaded onto disc and
run. The program is very user friendly and almost does away
with the need for human intervention. It is presented in such
a way that the user does not need to know what is going on,
he simply inserts the tape to be saved and presses a few
buttons when prompted. The programs are presented in a
menu, which is created by Replica, just leaving the user to
select the required program. Many types of program can be
handled with this utility and it is particularly suited to
programs that load in several stages or sections. The disc will
allow approximately 8-10 programs of similar length to the
Acornsoft arcade game to be stored. If additional program
space is required, a further disc must be purchased.

REPLICA £9.95
(state 40 or 80 track)

SYNTHESISER (requires
PACKAGE 1.2 0.8)

PART 1:-

Allows up to 16 envelopes to be
defined and saved using a very
sophisticated, yet easy to use
defining program. Alter the values
and hear the effect instantly. Then
use the envelopes in Part 2.

PART 2:-
Turns your keyboard into a musical
instrument. Lets you play 3-note

EDUCATIONAL
CORNER

(for the 5-11 age group)

THE GARDEN — 3 programs with
superb graphics. Covers: colours,
spelling and understanding. Cassette
£6.95

JOYSTICKS
Pair of fully
proportional

joysticks COUNTING - robots, rockets,

£ d flowers, etc. Excellent graphics, good
o Comp_aCt an range. Cassette £4.95
handy size MATCHING — 4 programs covering

numbers, words, shapes and patterns.
£17.95 Cassette £5.95

chords (not just single notes). Use
cursor keys to change octaves etc

etc. : : JOYSTICK UTILITY

Converts non-joystick programs to work with £4.95
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 £5.00

Become the Rick Wakeman of the
Computer Age.

THIS SUPER PACKAGE COSTS
JUST Cassette £7.95

J37% " pisc £10.95

COLOUR MATCHING — A superb
teaching-aid, using animation
techniques in Mode 7. A hit with
adults and children alike. Cassette

INTRO — A simple programming
language which uses the immediate
visual response of “Turtle” graphics to
introduce a numbker of programming
concepts and techniques. Cassette
(and 9 page manual) £7.95

PROGRAMMERS

We are constantly seeking new and interesting programs. Why not send

yours for appraisal? Do not worry if the presentation is not to professmnal
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 if possible or two copies on cassette. In some cases we will even
provide disc drives against future royalties.

CLARES MICRO SUPPLIES

Dept. BMUS, Providence House,
222 Townfield Road, Winsford,
Cheshire CW7 4AX.

Tel: 06065 51374

All prices inclusive of
VAT + Carriage — No Extras.
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CUMANA
the 514" Disk Drive Company
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and take away a bargain

Please complete and
Read the next issue of return the reply

this magazine forthe | coupon for advance
iInformation on our

NEW PRODUCT DETAILS | NEW PRODUCT RANGE

TTTTTTTTTTTTTT g Estate,
UMANA TD S et
( )
——————————————————————————— >f\C0q
oupon.. =~ Interests: = Please send :
I DDDDDDD Brochure O I
B NG et g S = |

Business‘[] Dealer Address List O



@ el YLYAR
“h -4

SHINWA-CTI CP80O

FULL FEATURED 80 COLUMN MATRIX PRINTER

PROBABLY THE BEST PRINTER AVAILABLE IN THE WORLD
BELOW £300!!

COMPATIBLE CENTRONICS INTERFACE
AND INDUSTRY STANDARD CONTROL
8 CODES MAKES THE CP 80
IDEAL FOR:— -

BBC, DRAGON, ORIC,
APPLE, NEWBRAIN,
SIRIUS and many more.

OPTIONAL RS232
INTERFACES AVAILABLE
BOTH UNBUFFERED
AND BUFFERED

EX STOCK

Made in Japan

FREE 24HR
DELIVERY!

FULL ONE YEAR WARRANTY

SPECIFICATIONS
+ 80 COLUMN + AUTO UNDERLINING
+ FRICTION AND ADJUSTABLE TRACTOR FEED+VERTICAL AND HORIZONTAL TABS
+ BIDIRECTIONAL LOGIC SEEKING + BACKSPACE
+ HI'-RES GRAFHICS AND BLOCK GRAFHICS +SELF TEST
Tl gum AND-SURREGBCNTIEY S + ITALIC PRINT STYL
+ 9 X 9 DOT MATRIX - TRUE DESCENDERS +EXFANDE T
+ COMDENSED PRINT + DOUBLE PRIN
+ EMPHASISED PRINT +£ AND #
+ GRAPHICS SET - _cecan@lll | | 0004

WaPed, |{ LI [—14

@ABCDEFGHIJKLMNOFQRSTUVWXYZIL\]1~_‘abcdefghijklmno
CABCDEFGRIJALMNOPRRSTUVWXYZL NI _"abcderghijklmnop
P HEYE (I ¥+,-. /0123456789 5<=>7 " "#EUE’ ()X+,-./0L

NO DELAY! - TELEPHONE YOUR CREDIT CARD No. TODAY
AND YOU CAN START PRINTING TOMORROW

- AND IF YOUR NOT SATISFIED RETURN WITHIN 14 DAYS
FOR A FULL REFUND.

TO KEY COMPUTER CENTRES L
Please send me FREE print out samples
and literature.
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THE two buggies in the ring are, in the
red corner, from Economatics,
weighing in at £160, 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 of two ironless-rotor
motors with optical pulse feedback, a
pen lowering mechanism and loud-
speaker.

When it is powered up it gives a

BATTLE of

The referee is
MIKE COOK

rendering of 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 will tell you that it is a
precision engineering product and, as it
has its own microprocessor, it is not
restricted to being used on any one
computer. It comes with OK Logo

software, a Logo-like language written
in Basic.

This allows the Turtle to be used to
draw shapes with a pen as 1t 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 in 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 of degrees.

Using this, the children build up
procedures which make the Turtle
move and draw what they want. For
example, they can be given problems to
work out such as trying to get the
Turtle to produce a hexagon.

Here accuracy is important, as
younger children are not willing to
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 to the precision engi-
neered Turtle, the Buggy gives the
impression of being made from a
child’s construction set — which it was!

The Buggy is 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 of difference between one
program and the next, although I think
they are designed to show an increasing
level of 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 on the front for
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
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Fact to face:
On the left,

Turtle.
On the right,
the BBC

Buggy

something about its surroundings.

However, in practice I found the bar
code reader difficult to adjust for
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 on 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 of
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 it
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 the Turtle moves
smoothly, slowing down just before it
stops. Both need a fairly smooth sur-
face to trundle over, but the Buggy can

the BUGGIES

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. In 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 to drive, because it re-
quires a program which constantly out-
puts pulses to make it move. This

THE manufacturers of the Edinburgh
Turtle, Jessop Microelectronics, have
announced a new, low cost version. The
price during a special summer pro-
motion is £145 — less than half the pre-
vious price of £350. ]
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. i

means you have to keep stopping the
Buggy so that the program can look at
the sensors, or 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, or whatever,
while the controlling microprocessor
looks after the movement.

In conclusion, I think the accuracy
of the Turtle, along with its 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

variety of applications more
appreciated by older children. Also, the
older children will perhaps be more
tolerant of the small inaccuracies of
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 of spatial geometry and
develop problem solving skills.

They are also a lot of fun!

the Edinburgh

A

N
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BBC MICRO OWNERS LOOK
AT LAST ... THE REAL ALTERNATIVE D.F.S.
Available NOW!!! from

PACE

THE NEW AMCOM DISC FILING SYSTEM
As successfully launched at the BBC Micro Owners Exhibition

This amazing new disc filing system adds greater
flexibility to your BBC Computer. It has two distinct
modes which auto select on booting the system.
Mode zero is the standard mode which retains
compatibility with presently available software.
Mode one, the extended mode, allows for
sixty-three file names per disc, over 100%
increase on the existing DFS, and also permits the
file names to be up to fifteen characters in
length, providing much greater scope for meaningful

file names. In both modes page is set at $1500.
This gives 10% more usable memory than
Acorn’s DFS, in modes O, 1 and 2.

If you already have a Disc Interface fitted, it is very
easy to upgrade, you simply remove the DFS Eprom
and replace it with the Amcom DFS Eprom, if not
then it is possible to purchase an entire Disc
Interface kit (consists of 11 I.C.'s). With this DFS no
track cutting is required, and soldering is
unnecessary.

NINE NEW COMMANDS ARE NOW AVAILABLE

*Clear

*Format
*OPT2,n
*OPT3,n
*OPT5,n
*OPT6,n

Quickly and easily erases an entire disc

Formats drive 0 to 3 in either 40 or 80 tracks

Alters the nurmber 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

*OPT7,n
*OPT8,n
*SYS

There is a built-in formatter which will 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. (e.g. 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 DFS is totally compatible with

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). It 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 if the system starts up in

40 or 80 tracks.

Link 2 & 3, Selects type of drive ie. 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 now direct from LPACE or contact your local dealer.
Comes complete with Disc, Manual, 8 way DIL switch and full fitting instructions.

DISC FILING SYSTEM £34 inc. VAT oras a
Complete Disc Interface Kit (inc. DFS) £95 inc. VAT

PACE SOFTWARE SUPPLIES,
92 NEW CROSS STREET, BRADFORD.

2D 0274 729306

- [ BARCLAYCARD
ferl M |

SEE OUR ADVERT ON PAGE 44

FOR COMPLIMENTARY RANGE OF DISC DRIVES

28 MICRO USER August 1983




Technomatic Official BBC Dealer

01-4521500 01-4509764 01-4506597 Telex: 922800

BBC

Model B £399

(price includes VAT. Carr. extra £8)

Complete Upgrade Kit £50
Installation £15
Individual Components and
Connectors available.

‘VIEW’ BBC Word
Processor ROM £52
Wordwise ROM £34.50 Teletext Adaptor £196

Wide Range of Business, Education and Fun Software from
ACORNSOFT, PROGRAM POWER AND GEMINI in stock.

BBC COMPATIBLE 5%" DISC DRIVES

These drives are supplied in BBC matching colour cases.

SINGLE DRIVES: 100K £150 200K £215* 400K £265

* These drives are provided with a switch between 40 and BO tracks.
Carr. £6/Single drive £8/Dual drive. Disc Cable: Single £8 Dual £12

Disk operating manual & formatting diskette £17.50

DISKETTES in paCkS Of 10 (p&p £2/pack)

Single Sided 40 tracks £15 Single Sided 80 tracks £24
Double Sided 80 tracks £32 p&p £2/pack

Lockable Box 30/40 discs £21 60/70 discs £32

Library Case £2 Drive Head Cleaning Kit: Safe Kit £30.00;
Floppiclene £19.50 + £2 carr.

SEND or PHONE FOR OUR
BBC LEAFLET

PRINTERS
NEC PC8023 BEC

¢ 80 Cols. 100 CPS ¢ F&T Feed
£345 + £8 Carr.

EPSON RX80 & FX80

* RX80 100 CPS 80 Col. Tractor Feed

e FX80 160 CPS 80 Col. F&T Feed. Full specifications on request.
RX80£298 FX80£389 MX100 F/T3£425 Carr./Printer £8

SEIKOSHA GP100A £180 + £6 Carr.

GP250A £250 + £8 Carr.
Parallel Printer Lead £13.50; Serial Printer Lead £13.50
2000 sheets 9 %' x 11" Fanfold Paper £13.50 + £3 p&p
Epson/NEC Serial Interface £60.

MONITORS
Microvitec 1431 14" RGB
£249 + £8 Carr.
Microvitec 2031 20" RGB
£319 + £10 Carr.

12" Hi Res Green Monitor
£99 + £6 Carr.

Also available Sanyo &
Kaga RGB Monitors

BBC DISC SYSTEM
Disc Interface inc. 1.2 operating

System £95 Installation £20
BBC Single Drive (100K)
£230 + £6 Carr.

BBC Dual Drive (800K)
£699 + £6 Carr.

BOOKS ivo var — £1psp/Book)

Basic Programming on BBC £5.95

30 HR Basic (NEC) £5.95

Let your BBC teach you to Program £6.95
BBC Micro Revealed £7.95

Assy. Lang. Program on BBC £8.95
Program the 6502 £10.75 6502 Games £10.75
6502 Software Design £10.50

BBC Micro An Expert Guide £6.95

Games BBC Computers Play £6.95

plus many more in stock.

SINGLE DRIVES: with PSU 100K £185 200K £260* 400K £330
DUAL DRIVES: with PSU 200K £355 400K £475* 800K £595

(BBC SYSTEM
PACKAGE

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.

OFFER

Package Price £1,500 a saving of £139.

\ ol y,

The SMARTMQOUTH — 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).
SMARTMOUTH is supplied complete with demo
and'development programs on cassette, and full
software instructions. £37 + £2 p&p.

BBC Compatible Cassette Recorder
SANYO Data Recorder

DR 101 A superior quality data recorder with dedicated
computer output and monitoring facility on both
RECORD & PLAY. £39.50 + £1.50 p&p

SLIMLINE Cassette Recorder

complete with counter and remote

control £24.00 + £1.50 p&p

Cassette Lead £3.50

Computer Grade Cassettes 50p each or 10 for £4.50

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.

PLEASE ADD 50p p&p & 15% VAT
(Export: no VAT, p&p at Cosl)

Orders from Government Depts. & Colleges etc. welcome.

TecuNomaTtic Lp

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10
(Tel: 01-452 1500, 01-450 6597. Telex: 922800)
305 EDGWARE ROAD, LONDON W2

VISA Detailed Price List on request.
L1 Stock items are normally by return of post.
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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 DFS”, 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 &1900.

To get it back type PAGE=&EOQO0.
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
PABE=LE0Q

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

Painless
switch from
cassette to disc

One command built into the BBC
Micro is invaluable for doing this —
*OPT1,2. This gives you vital informa-

tion about the program on tape or disc.

After *OPT1,2 has been set the com-
puter, once it has loaded the program,
will display various numbers on the
screen, such as:

Program_name AA BBBB 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 of the
program used for *RUN OR
CALL &DDDD.

To copy this program type:

#TAPE

#0PT1.2

+LOAD"Program_name®1100

*DISC
#5AVE"PROGRAM_NAHE"1100+BBBB DDDD

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

#LOAD"Program_name*CCCC

and saved using:

#SAVE"Progras_name”CCCC+BEBB DDDD

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 to make a copy of your

By PETER WALKER
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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. If 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’ and it
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. If
there are any you must use the second
method to get it to work.

® s 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 if it is machine
code. If this is the case you must use
my second method to get it to work.

Programs which produce an error
message like “Bad Mode” or “No
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 as
OPENIN, BPUT.BGET etc, you can
move the Basic memory down to
&1300. :

But if you don’t use the commands

*SPOOL or *EXEC, this can be
moved down to &1100, so retrieving
2k of memory, leaving the DFS to use
3/4k for its work space.
METHOD I: Move the page down to
&1100 by typing PAGE=&1100 and
try to run it. (If it still does not work
move onto Method II.)

If Method I works you still have to
type in the page command, which
means that you 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 PAGE=41100

20 CHAIN®Progras name”

When this program is run it will
move the page down and run the main
program for you automatically.
METHOD II 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
&1100.

Load the machine code move
routine.

Set page to &EO00.

Set tape system.

Call the move routine.

Old the program.

Run it.

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

This is the machine code program:

P% = Location of the machine code

move routine.

You may have to 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 &7B00,
MT changed to the new start of
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 to 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 #KEY0 #LOAD"Progras_name*{100H
#LDAD"NOVE" {M PAGE=LEQ0 {H ¥TAPE |N
CALL0900 {H OLD {MRUN M

20 #FX138,0,128

10 REM (c) Peter Walker

20 HF=41100:MT=4E00: AA=0501: BB=%0904
30 FOR C=0TD1:P%=%0900

MOETOPTIC. o o
50 .LOOP LDA MF:STA MT:INC BB: BEQ TT
50 .RT INC AA:BE@ FR:BNE LOOP

70 .TT INC BB+i: BNE RT

B0 .FR INC AA+1:LDA AA+1:CMPELTE:BNE
:LOOP:RTS

90 J:MEXT C

{00 *#DISC

110 *SAVE"NOVE*0500 0923

120 END

This routine will deal with all
programs which require moving down
memory simply by altering a few
variables.

MF = Location the program is to be

moved from.

MT = Location the program is to be

moved to.

If the program uses *RUN replace:
OLDiM RUNIM
with:
CALL &DDDD
where DDDD is the execution address
as shown earlier.

Line 20 puts the value for function
key O 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!

LY
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GEMINI moreprogra
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p PRESS
BBCS[;£80“ Now Available

file.
to 50 employees per
U‘l)\lt()) limit on files. sSSP

CASH BOOK ACCOUNTS
PROGRAM FOR BBC 32K,
TORCH, SPECTRUM 48K
NEW. .. ..£59.95

One of the most innovative business
programs on the market. Replaces a
“ | manual cash book system, e.g. Simplex and
“ ‘All-in-One’. Written by practising Chartered
« | Accountants, this practical program is
simple to use and will replace your manual
cash and bank records. By giving you access
to vital management information as and
when you want it, it will enable you to keep
more positive financial control of your
business.
« | The software is extremely well and lucidly
= | documented, and Gemini provide a full
=z | technical back-up and product up-date
policy. Take a look at tEe 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 80 column printer.

FINAL ACCOUNTS PROGRAM
1 FOR BBC 32K, TORCH,
{ SPECTRUM 48K. . . ... .£59.95

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 ‘Beebplot’ for graphic
data presentation.

@ 8 % o o & 8 8 & 8 8 8 & @

HETRERE RS SR T e e
g

i

B By e bt b €1t 4

Format: Torch disk, BBC disk/cassette, Spectrum cassette.
Special Offer — Cash Book and Final Accounts together — £95~

NOTEE TO THE ACCOUNTS - 31122
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“Gemini’s range of software is in the vanguard
of the releases for ‘serious’ micro users. ..”
- (WHICH MICRO AND SOFTWARE REVIEW)
INVOICES AND STATEMENTS. . .£19.95
Compatible with most micros. 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.. .£19.95
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. . .£19.95
E‘ 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. . .£19.95
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.
== STOCK CONTROL.. .£19.95
Compatible with most micros. See table. Dedicated
Il : I software with all that's necessary to keep control of stock.
L\ 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.
<@g HOME ACCOUNTS. . .£19.95
93£EE Compatible with most micros. See table. Runs a
g% | complete home finance package for you with every facility
> necessary for keeping a track of regular and other

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

A B WORD PROCESSOR. . .£19.95
Compatible with most micros. See table. This
C D 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. ldeal
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 waymost offices run.....”
' PERSONAL COMPUTERNEWS




SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95

FOR BBC AND DRAGON 32. Spreadsheet
processors have proved to be important tools for using

NEW

micros in business, scientific and domestic financial applications.

POSITION Al RC SPACE 5185 T
1l A | B 11 (& (|

1 —J.B. SNOOKER T/A POT—-BLACK

% PROJECTED CASH FLOW YEAR ENDED

4 Oct. Nov.

5 £ £

6 INCOME

7 Sales 11786 10944

8 —

9
10 REVENUE EXPENDITURE
11 Purchases 500 500
12 Advertising 500 1000
13 Director’s salary 1596 1596
14 Salaries 2216 2216
15 Rent
16 Telephone 300
17 Insurance 200
18 Printing, stationa 400
19 Repairs & renewals

0 Hire of equipment 60 60

COMMAND BCDEFGPRSTW*?

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 gave 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
cashflow projections, break-even analyses etc.

* Investment project appraisal— anything from double glazing to oil rigs!

* Comparing 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:-

gEl:bBPLOT & SPECTRUMPLOT £19.95
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Important new additions to
A the Gemini family. Present
R numeric and string data
Y together in easily-
* understood pie chart,
| histogram or graph format.
_gde | Beebplot has a built-in
i | interface to Beebcalc, and
| | both Beebplot and
thH \ Spectrumplot have built in
i interfaces to the Final
e 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.

SpsciaAcCEssantimmuntasies Too]: (03992
24 hr Ansaphone Service. 51 6 5

All enquiries other than credit
Gemini. Functional Software Specialists‘.;g, Salterton Road,

¥Y=1HHadlHCX)
YalAd-2. 128

171~

' 1'1nr
S .
=F 7% -I28- =

card sales to 03952-5832
Exmouth, Devon. EX8 2

T B ]| | PLEAsE SEND URGENTLY |

§/.8/2 [88/58/85/.8/:5/E5/. k§

s [a5) 5 /§8/85/85 /=8 s /3

& )35) F (855358 /8888 /s8] & 5€ | I
Sinclair Spectrum
16K or 48 ® 0 @ ® L JK 2K IK 2 | |
D
32k ot 61k ® 0 o @ LK 3K ) | |
viC 20 (Please note: ltems as priced except BBC/ TORCH DISKS: please add £4 extra for
(16k +| [ K K K ® e I 40 track and £5 for 80 track format) I
Sinclair ZX81
{16k +] @ I Name l
Grund ress
wa:yain . . : Add
Sharp l Machine Type Memory Size l
MZ80A [ K JK 3K L JK J I enclose
sh
She oloele e e I ;‘l:kech;que:andposhlordmpayabletoGanlnlMaﬂmﬁnthd. l
i:zaénus [ JK JK 3K [ JK ) Signatureum ¥ l
BEC Micro model
e el e e/le e/e/e e e e e - - i
Atari
400/ 800 [ ) || 'I':I?\I[I:.IY:ESS l
Toich 00 000 & ¢ ® & o @ 2
i ® BY ohone T MARKETING LIMITED i
HX-20 ®® u Gemini. Functional Software Specialists, '
Commadare 84 @ i) ® 9 Salterton Road, Exmouth, Devon EX8 2BR
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THE BBC MICRO SOUND SYSTEM
MICROVOC

As supplied to Schools & Colleges

L

ATTENTION
Dealers
Wholesalers
Distributors
Multiples

The demand for serious/business 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.
PR i [

S MARKETING LIMITED
Functional Software Specialists

9 Salterton Road Exmouth Devon

EX8 2BR Tel: 03952 5832
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SYSTEM INCLUDES:

Speakers, Volume control, jack sockets and all
connections (assembled).

Easily fitted with no drilling, soldering or cabinet
modifications £23.00 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

Hudusoft

SOFTWARE FOR THE BBC MICRO

STAR PATROL: Multi-stage Space War. Differing
situations. Enjoy the thrills — test your skills, flying
your Spacecraft against the enemy. Full Colour and
Sound effects.

For Model B: £6.50 incl. p&p.
STARBATTLE: Destroy the Alien Starships before
they get through to you. Avoid the onrushing
meteorites. Increasing Skill Levels. Full Colour &
Sound effects.

For Model B: £5.50 incl. p&p.
STARLANDER: Full use of MODEL A. Test your
skills in landing your Starship under increasingly
difficult conditions. Full Colour and Sound.

£3.50 incl. p&p

5 : ; ,, KUDUSOFT, 130 Main Street, Tweedmouth,
‘Always Something New Berwick-upon-Tweed. TD15 ZAW.

'MUSICSOFT 2

Fun & Educational Software for BBC 32K

‘PIEMAN’ ... Not as Simple as Simon!

Starting with a Simon look-alike, this suite of musical games is great fun for 5
year olds, yet proves frustrating and addictive to music graduates in the later
stages. Scores and skill levels are additive and alterable. ‘PIEMAN’ cassette and
instructions £3.75 inc. P&P

‘MUSICTOOLS 1’ ... Over 60 procedures to use in your own musical
programs, already incorporated in the following 5 working programs to illustrate
their use: ® ORGAN. Play, store, replay faster, slower, exactly as played|{!) or
smoothed out, 6 or 7 octaves with notes not mentioned in the guide. ® TUNE
GENERATOR. Creates a chord sequence, tune, quaver variations, displays a
dynamic keyboard and notes on a stave as tune is played (it LOOKS like music).
® CLEFTOOL. Draws musical symbols in 26 different sizes on a stave, this one is
great for teachers. ® 1, 2, 3 PART TUNE PLAYER. Simple input from data,
with demo tune. ® ENVELOPE EXPLORER. Display and alter all parameters
with cursors, Experiment with the sound power of the B,B.C. Micro.
‘MUSICTOOLS 1' cassette and instructions £5.75 inc. P&P.

Sounds great with Microvoc — see full page ad this issue.
Cheques & Official orders to:

‘MUSICSOFT’ 12 Fallowfisld, Ampthill, Beds. 0525 402 701

“

(3 BBC MICRO CONSOLES )

Not just a monitor/tv stand but an * The console will
expansion console which gives your micro house the
the professional look. Protects and encloses Torch Disc Pack

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 £39.99 + f£4 carriage MAIL
ORDER ONLY. Viewing by appointment only.

For further information or send cheque to
£43.99 incl. post/pack to:

Matching Printer Stand, can

.?l’/enL__. double for VDU Stand over the

micro — only £14.99 + £2 carriage

COMPUTEES 27 WYCOMBE ROAD, LONDON N17 9XN.

TEL: 01-801 3014 (24 Hr Ansaphone)
\ Please add 15% VAT.




Cashbook
package
can keep
vour bank
manager happy

CASHBOOK from Gemini is a
comprehensive and adequate account-
ing system. It will enable business
people with a moderate grasp of
accounting principles to produce a set
of figures that will satisfy both the bank
manager and the tax man.

More important, it 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 to encounter. Receipts can be
analysed into 12 classifications and
any single payment can be split into

Fixed Assets
Goodwill

CURRENT ASSETS:
Stock & WIP

Debrors & Prepayments
Cash in Hand L
VAT racoverable

LESS CURRENT LIABILITIES:
Trf’da Creditors & Accruals
H.P. 1 :

* BALANCE SHEET AT 31/12/82*
F BOERTRTAY LR SRAE EE L S DA (%
1982 1881
£ £
. 50800 30950
2000 2000
52500 32950
5000 3000
2000 4000
600 200
500
8000 7200
9300 3300
800 1000

" 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 if desired), so there is no need for
separate pen and paper records.

The journal (of cumulative transac-

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 of
Arcadians and none of them want to
make friends. If you can hit them when
they’re flying 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 murder several screenfuls of
Arcadians before your three chances

Actionin
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 high levels of skill and
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

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 all 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 of a pre-
vious year alongside for comparison.

It must be stressed that this program
is designed for an 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”. It might have been better
to set the major categories of 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

>
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SOFTWARE SCENE

From Page 35

background. The guide tries to help but
it takes many months to digest such
accountipg jargon as ‘‘accruals’,
“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
(1)” is a little frightening.

It would also be useful if the
program gave a friendly nudge each
time the user is confronted with “Debit
(D) or Credit (C)”. That may be ade-
quate for payments into 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 small business advisers
encourage clients to abandon double
entry bookkeeping altogether, but
Gemini have probably been wise to
stick to conventions at this early stage
in the development of Micro usage.

It would be unfair to 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 of employees (or
wives!) expects to pay between £200
and £500 in accountant’s fees each
year as well as doing the bookkeeping.

At £95 all in, this program will help
save time and errors in the book-
keeping and then avert the final
accountant’s costs, provided that the
user masters it thoroughly. However,
let no one overlook the valuable
guidance in tax matters that may be
lost if 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 should run their 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”. John 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
Jfound 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

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 of a nervous
disposition, it’s a game calling for fast
reactions — the kind of game where an
11-year-old will beat his or her parents
every fime.

Easy to learn, well explained and
JSun to play, it's a game that will drive
you mad ... but you won’t mind.

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

Nigel Peters

Space Invaders...plus

ALIEN Destroyers is a Space Invaders
type game with novel additional
features.

It is for keyboard play only, but you
can choose which keys you use to
move left, right and fire, making it
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 of 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 of skill at which to
play.

You can set the alien speed at any of
six levels, the bomb speed at three,
(fast, very fast and very, very fast),
choose whether to have the aliens

Alien Destroyers (Program Power)

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

All this makes it 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 of 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.

advancing or not, (why be foolhardy!), Linda Case

§
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Supplied complete
with all Connecting
Cables

BBC COMPUTERS

Model B £346.95
Model B + Disc Interface £441.95
Please phone to check delivery

(Credit cards are not accepted in payment for

BBC Micros)
BBC COMPATIBLE DISC DRIVES ShugartSmgIe 100K
Cased drives, finished to match the BBC Disc Drive

Micro are supplied complete with connecting o
cables, manual and utilities disc. (Fully compatible

Allgsingle cased drives may be expanded to with BBC MiCl’O)
dual configuration by the addition of the £1
appropriate uncased mechanism. 99 + VAT

Disc Capacity Single Dual Uncased Carriage £5 + VAT

100K £195.00 £335.00 £142.00

200K £235.00 £449.00 £216.00

400K . £290.00 £545.00 £260.00

Trade/Quantity discounts are available. Utilities Disc Expansion slot

EE&%E?% 5 s with Word Processor for second Drive
inter

(Carriage £10) £25 + VAT £140 + VAT

Fast ex-stock delnrery by
All prices exclude VAT. se‘"r"ar--.

BBC UPGRADEKITS
BBCA28 Complete Ato B Upgrade £44.75
BBC 1 16K Memory £18.00
BBC2  Printer/User 10 Kit £ 750
d‘vich BBC3  Discinterface Kit £95,00 ACORNSOFT BOOKS FOR THE
LD only supplied with Disc Drives BBC MICRO
coMPTIA SR BBC4  Analogue Input Kit £ 670 SBDO1  Creative Graphics £ 750
gggg ge”ué 1/0 RGB K'I<I E 7 32 SBD02 Graphs - Charts £ 7.50
us. Expansion Kit 6.4 ACORNSOFT SBD04  Lisp £ 7.50
All kits are supplied with full fitting FOR THE BBC SBDO3 Forth £ 750
irstructions SBECI  Business Games £ B.65 * Please ring for current delivery on
vt 9 Acornsoft products before orderin
BBC CONNECTORS SBEQ4  Tree of Knowledge £ B.65 Lt ng
SBE02 PeekoComputerinc
BBC21 Printer Cable and Amphenol Manual £ B.65
Plug (not assembled) g 7.50 SBEO1  Algebrail Manipulation BBC MICRO COMPONENTS
BBC22 UserPort Connector and gK £ B.65 4516 100NS £ 2.25
Cable 36 £ 248 SBX01 Creative Graphics 6522 £319
BBC23 Cassetlte Lead £ 350 Cassette £ B.E5 74L5244 £ 0.59
BBC24 7 Pin Din Plug £ 0.60 SBX02 Graphs & Charts 74L5245 £ 069
BBC25 6 Pin Din Plug £ 0.60 Cassette £ 8.65 7415163 £ 0.34
BBC26 5PinDinPlug £ 0.60 SBBO1  Desk Diary Inc Manual £ B.65 DS3691N £ 4.50
BBC35 Disc10Cable34WIDCto SBLO2 Lisp Cassette £14.65 DS8BLS120N £ 450
2 x 34 way Card Edge  £12,00 SBLO1  Forth Cassette £14.65 UPD7002 £ 4.50
BBC36 Disc Power Cable £ 6.00 SBGO1  Philosophers Quest £ B.65 82M £36.00
BBC44  Analogue Input Plug SBGO7 Sphinx Adventure £ 865 20 Way Header £ 1.46
& Lever £ 225 SBGO3 Monsters £ 865 26 Way Header £ 176
BBC66 1MBusConnector SBGO4  Snapper £ 865 34 Way Header £ 2.06
+ 36" Cable £ 3.50 SBG15  Planetoid £ 8.65 40 wav ges':vder £232
SBGO6 Arcade Action £10.35 16 Way D Skt £ 215
BBC ACCESSORIES SBGO5 Rocket Raid £ 865 6 Way Din Skt £ 0.90
" BBC45 Joysticks (per pair) £11.30 gggw kwe:e:rs E ::g 5 Way Din Skt £ 090
14 rcadians i
/ SBG10 Chess £ B.65 BBC SOFTWARE IN ROM,
Wordprocessor “View" £52,00
.2M0s £10.00

...frilm East Anglias
= leading supplier

MIDWICH COMPUTER COMPANY LIMITED

RICKINGHALL HOUSE, RICKINGHALL, SUFFOLK IP22 1HH
TELEPHONE (0379) DISS 898751
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AMS
announce the 3" disk drive

Simply plug in—ready to run

¢ Formatand verify utilities
B, ondiskor EPROM
% Interface cables
# Manual

# Freedisks

oo % 100k—-£225
NB When used with . both
Crives and Ak FTe A R e % 200k—£399
bility. Edi lonal ituti - -
gl il b Gl includes VAT and delivery to your door

The neatest and best disk option ever
We’ve taken the brilliantly engineered and proven Hitachi 3"
driveand housed itinrigid steel, textured and coloured to match
your BBC Micro. And we’ve added cables, manuals, utilities
on diskand EPROM, free disks—everything you need to
upgrade your machine.

Reliable delivery

You can now order your AMS-3 by mail order direct
from Advanced Memory Systems Ltd. The unitsare
delivered by courier service, complete with every-

thing you need to get started. Just plug in the
Japan, cables, and away you go.
" " home of the 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.
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with free disk.
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casing reminds you which side  the BBC power supply—they | — (@) AVS-3(T)twin disk drives at £399 each
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¢ 2 2 ; it pp y I (Pricesinclude EPROM, utility disk, cables, manual, VAT
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faces, is easily inserted with one  The standard interface lets you (qty) packs of five at £22.50 per pack.
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“dnd 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. It cost about £900 at 1965
prices and it was very heavy, though
described as portable.

In those days the difference between
a calculator and a computer was
simple. Anita could do computations
but it could not store a sequence of
instructions. It was definitely a cal-
culator. A computer, on the other
hand, could store a set of instructions
and whizz through them without
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 of 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 it keeps things moving.

Without it a task would require
several or many programs instead of
one and would take very much longer
to complete.

Just as the right loop structures
enable a programmer to magnify his
effort in 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 sheriff’s decision

1

—22p>IO0TTY

02

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 is 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

not available in BBC Basic so the
program code is different in detail and
layout.

SYNTAX

IF shots = 6 THEN PROCre_load

It is worth noting that the use of a
procedure could be avoided here
because the content of 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 of
such an extension.

Comal, in common with many other
languages, allows some ‘‘short
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 be regarded as 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 is a more general type of
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

—»
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From Page 39

drink whisky or beer.
DESIGN
coin = RND(2)
IF coin = 1 THEN
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 = 1 THEN PRINT “Drink
whisky” ELSE PRINT “Drink beer”
If the content of each part of 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 = 1 THEN PROCwhisky
ELSE PROCbeer

DEF PROCwhisky

ENDPROC
DEF PROCbeer

ENDPROC

We need to be careful not to misuse
decisions. The combination of 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 to use a
GOTO statement. Suppose he starts
with ammo of 30 bullets.

10 shots=0:amm0=30

20 REPEAT

30 gunout=RND(20)

40 PRINT ®Fire a shat"

90 shots=shots+i:ammo=ameo-1

60 [F aamo=0 THEN GOTO 100

70 IF shots=6 THEN PROCre load

80 UNTIL gunout=20

90 PRINT®Bandit throws out qun®
100 REM Qut of amso ¢—--——
110 PRINT “Retreat quickly*
120 END

We assume a sensible reload pro-
cedure, and the program seems, at first
sight, to take proper action if the
deputy runs out of bullets. Unfor-
tunately if 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 IF aamo=0' THEN BOTO {20
70 IF shots=6 THEN PROCre_load
80 UNTIL qunout=20

90 PRINT *Bandit throws out gqun®
100 PRINT *Arrest bandit”

110 60T 140
120 REM Out of amao
130 PRINT "Retreat quickly®

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 to polish his techniques using
structured design.

The final version of the program is
given below. It illustrates a powerful
range of concepts: repetition, decisions,
procedures, parameters.

140 END <&

This is a familiar situation — one
GOTO has led to another. It looks
innocent enough but the fundamental
rules about structure are broken, and
some of the worst programs written
started in seemingly innocent ways.
. Instead we can remember that, with
the exception of a few tricky situations
discussed in learned journals, the vast
majority of 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 of
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 that however complex our
problem may be it is unlikely that such
methods will fail.

More important, the ideas and
techniques merge into the powerful
blend of problem solving and program
design skills.

It is known that beginners (not
whizz-kids) can acquire the essentials
of good program control in a few

shots=6:amn0=30
REPEAT
gunout=RND(20)
PRINT"Fire a shot®
shots=shots-1:ampo=anno-1
IF shots=0 THEN :
nuaber=RND (t) :PROCre_load{number)
‘UNTIL gunout=20 OR ammo=0
IF ammo=0 THEN PRINT ®*Retreat
quickly®ELSE PRINT "Arrest Bandit"
END
DEFPROCre_load (nusber)
FOR shell=1 TO nusber
PRINT *Eject used cartridge"
PRINT *Insert shell®
NEXT shell

There are just four main structures
used in this program: REPEAT /
UNTIL, FOR / NEXT, IF / THEN /
ELSE and DEFPROC / ENDPROC.

Other vital concepts are also present
— meaningful names of variables and
procedures, and the use of parameters.

There are also the writer’s own self-
imposed rules about indentation and
the use of lower case. The use of a
compound condition using OR should
be noted.

The use of 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 rule also sidesteps some
awkward errors which may arise if
upper case variable names incor-
porate, or are the same as, keywords.

These are the essential concepts of
program control in BBC Basic and also
of sensible problem analysis and
program design.

By modern standards they are
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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Monitors?

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 — plus all the hardware and
software that goes with them — that the
region has ever seen.

All the major suppliers will be there,
displaying all their latest products — some

of which will be on show for the first time.
And in attendance will be leading
experts on 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!
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I DON'T often copy programs from
magazines, but the game of King
Kong, which was featured in 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 at
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. If it weren’t, I wouldn’t even
have considered trying to copy it.

I know that I can’t copy a program
without making mistakes (can
anyone?). I know that it will be much
easier for me to find and correct the
mistakes if I understand the program,
and a well-structured program is just so
much easier to understand than one
which is (or appears to 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 it really should be done with
programs intended for publication.

And now for the general critique,

e
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Simon says style is all

A case study in
structured programming
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From Page 42

split into sections for the sake of
clarity.

The program fits into Mode 1, but
there isn’t a lot to spare. A slightly
more ambitious game, or the same
game with a few more frills, would have
to make do with the two colours
offered by Mode 4.

Yet a startling amount of space is
wasted by the duplication of significant
chunks of code. PROChitcheck repeats
the same sequence of statements for
four different conditions. A dozen or so
variables are initialised identically in
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 of 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.

Let’s write a procedure
PROCwait(n): TIME=0: REPEAT
UNTIL TIME>100*n: ENDPROC
Now every delay loop can be replaced
with PROCwait(number), where
number is the number of seconds in the
delay. We can even replace the for-loop
delay in line 550 (which must have
come from an older form of 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. If you
write it a third time, make it a proce-
dure. Not only will you save space, but
you’ll also reduce your effort, both in
the writing of the program and in the
making of any alterations later required
to that piece of code.

Taking code
outside loops

Why ask the computer to do more
than it needs to? If you really want to
slow it down, you can always use
PROCwait. The command GCOL4,0
occurs at the start of line 410, and
again further on in the same line (or in
line 420, if the other path was taken).

Why the second GCOL4,0? Noth-
ing has happened in the meantime to
undo the effect of the first one.

A more extreme case is found in line
570. GCOLO,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 right, the picture isn’t drawn
particularly slowly, but the same
principle applies in cases where speed is
more critical. A programmer who
learns good habits from the start isn’t
likely to forget them when it matters.

The principle also applies to IFs.
Line 600 says effectively “IF this
THEN a: b ELSE a: c”. The IF must
certainly encompass b and c, but why

DE
KING
KONG

repeat a? A better statement would be
W%= 680: V%=(Y%-680)/
20*DIF%: IF X%>604 THEN
Q%=710: H%=(X%—710)/20*DIF%:
ENDPROC ELSE Q%=540:
H%=(X%-520)/20*DIF% : END-
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 drawing Kong, then calls
PROCkong.

The procedure then draws the body,
MOVE:s to a fixed x-position and the
ARM% y-position and draws the left
arm, MOVEs to another fixed 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 in this program, any
attempt to draw Kong at an x-position
other than 600 will detach his arms,
which are drawn at a fixed x-position
regardless of 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%,B%)
GCOLO0,2: MoveA%,B%:
vDU224,229, . . . 233,238
MOVEA%—60,B%—20: VDU
241,239: MOVEA+90, B%

—20: VDU239,240

ENDPROC

Kong can now be drawn at, say,
(600,700) simply by calling
PROCkong(600,700). No MOVEing
first, no messing about with ARM%,
no worries about detached arms.
Surely it’s worth it.

We can do a similar thing with the
girls:

DEF PROCgirl(A%,B%)

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
PR OCHheli), and notice how much more
readable

PROCgirl(X%+30,Y%—30)
is than
MOVE%+30,Y%—30: VDU242,10,8,
243

You can actually see the program’s
intention in the former!

Just to emphasise the difference a
little more, look at PROCsetup (line
590). The old version can now be
replaced by

DEF PROCsetup: PROCskysc:

PROCkong(600,700): GCOL(0,3):

PROCgirl(460,360): PROCgirl

(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. And second, there are a
couple of 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 Y%?>120 OR
PICK%=0 AND Y%?>»120, found in
line 660. As an example of the latter,
try IF Y%<300 AND Y%>390, in line
630. Neither of these actually affects
the program’s outcome, but they really
shouldn’t be there.

And the simplifications? It’s really

»
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From Page 45

the same old principle. If you find
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 at the number of 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 DEF FNin(X%,low%,high%) =
X%2>=low% AND X%<=high%.

Every one of those awkward condi-
tions can now be replaced with some-
thing like IF 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 as IF X%+90<590 AND
X%+270>=590.

At the end of all this, we can usefully
rewrite POChitcheck as follows:

450 DEF PROChitcheck: IF
FNin(Y%,600,650) THEN GOTO
460 ELSE IF FNin (Y%,651,694)
THEN GOTO 480 ELSE END
PROC

460 IF FR%=16 AND FNin
(X%,320,499) OR FR%=-16
AND FNin(X%,721,900) THEN
PROChit

470 ENDPROC

480 IF FR%=16 AND FNin
(X%,290,469) OR FR%=-16
AND FNin(X%,751,930) THEN
PROCHit

490 ENDPROC

495 DEF PROChit: HITKONG%
=HITKONG%+1: SCORE%=
SCOREY%+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 at gra-
phics cursor positions, the programmer

should always be aware of character
size.

For the sake of brevity I shall use the
word “pixel” to represent a unique
screen address — it 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

INSIDE
KING
KONG

so is 64 pixels wide — but the left arm is
drawn 60 pixels back from the body,
leaving an overlap of 4 pixels.

Perhaps this was intended — but if
so, why does the right arm overlap by 6
pixels? It 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. It 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 last, look at the way
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. Nothing outside that
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

73,

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 month's cassette tape.

Both the magazine and the tape can be
obtained by using the order form on Page

seems a matter of guesswork (I almost
avoided saying “Hit-and-miss™!), Each
shot is drawn over 180 pixels and is
valid over a range of 179 pixels, which
seems fair enough. There is 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 if 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 muth use of
most of the special features of BBC
Basic, but seems to ignore the very
useful concept of Boolean variables —
values which can be either TRUE or
FALSE.

PICK%, FLAG, LGIRL%, and
RGIRL% are all begging to be used in
this way. Their values are only ever O
or 1, and they are used throughout to
indicate whether certain conditions are
true or false.

Look at PICK% — set to O to start
with, to 1 when a girl has been picked
up, and back to O 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 to the reader this
way. Look what happens to the tests:
IF PICK% THEN . . .: IF NOT
RGIRL% THEN . ..

And the bonus that goes with the
improved readability? The programmer
doesn’t have to remember little details
like “If it’s 1, it is, and if it’s O, it’s not”
— the computer now takes care of that.

Natural
looping

Generally speaking, the program

—
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HOME & BUSINESS TECHNOLOGY (=

\" 5
S 00 10
Probably the widest selection of software available by mail order.

All the top manufacturers including Acorn Soft, LK (Sinclair), Superior Software, Bug Byte. Program Power, Hessel, Procyon.

All NEW __——"'"--_--.~\
All in Stock - Sum Al Ly
(as long as you're quick) I 5

'\ MICRO COMPUTERS _J
Ny e -

BBC MICROCOMPUTERS, with the latest 162

FREE Acornsoft game
operating system Model B £399 B

e,

R

BBC
Dat.a Cﬁssette
available from

stock now £39,99

Incl. caple

N
®escccnsocnesccnd

TEAC 40T/80T
Switchable
double sided
Disc Drive
200K/400K
: £366.85
TIVE JOYSTICKS AND SOFTWARE | HARDWARE
CARRYING CASES BBC Joysticks - pair. . . .. . .. 13.00 | Sound Pick-off Module (Simple to
Polyester Cotton Cover. . . . . . 3.97 | BEEBSTICK - Fully proportionalfor | fit).......... ... ..ot 6.95
SeliEVE (Eover. F s 4.45 | Computer Aided Design. ...29.75 | Loudspeaker in cabinet plus cable
Hard CarryingCase  ....55.20 | JOYSTICKS GRAPHICS - Draw for above pick-off. . ........ 27.00
Soft Carrying Case ....23.00 | and Save your own Line Loudspeaker plus Amplifier for
Cassetteleads. ......oovvvvnnnn.. 4.00 %%%%{%SK i 5.75 | above pick-off (Blaster). . . .. 37.50
- Contains ;
SOF'I'WAHE VIAD" and “ETCH A RP% EI{ECTRONICS light pi% i
Killer Gorilla, ProgramPower 7.99 | ggrTCH” g g |[FHEE: 50 tware ... .
Road Runner, Superior Software GRAPHSTICK - Computer Aided
7.50 ; et
Centipede, Superior Software .7.50 2eeciionanyiovaia et e 152 Bl i
ELTEC COMPUTERS All above prices include VAT N

217 Manningham Lane, Bradford, BD8 7THH.
Tel (0274) 722512.

For full price lists or further details of any products send s.a.e.
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From Page 47

makes very good use of BBC Basic to
loop in the way the game seems desig-
ned. In the one place where this
principle is deserted (that is, in the
program’s main loop), it 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 try a more natural way of
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 with in one go, so get a
PROCrock to do it.

The explosion and gameover proce-
dures can set “exploded” to true, rather
than setting FLAG to 1. And
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? FOR
L%=20 TO 250 STEP 40: FOR

M%=550 TO 710 STEP 40: . ..

Variable
names

When speed is required, it does make
sense to 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

$ID<
IN
KONG

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 from readability, a great
advantage of meaningful names is that

PROCinit: PROCinstructions

REPEAT

REPEAT

UNTIL exploded

UNTIL finished

END

PROCsetup: REM Which calls scoreboard, fanfare, and heli.

PROCrock: REM Unplot the rock, then replot or throw it.
PROCplayer: REM Essentially PROCcheckkeys.

IF FNhit THEN PROCexplosion

it helps us to keep track of just what
variables there are.

Two of the variables in King Kong,
FLAG1 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 to 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 PLOTSs 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 RUN and
pressed RETURN. So why clear the
keyboard buffer?

Where is the DATA 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 2507 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 it again without further
ceremony?

Miscellaneous
points

PRINT takes as many arguments as
you like, up to the end of a 240
character line. That means we can
PRINTTAB(5,2); HITKONG%:;
TAB(16,2); SCORE%;TAB(23,2);
SHEET%;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 of 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 it has no effect at all,
because the notes don’t have a release
phase. And a dummy note of zero
duration wouldn’t overlap a lot
anyway.

What’s the moral here? I suppose it’s
something like “Before you use a
facility, run little test programs to make
sure that it does what you think it
does.”

Returning to the instructions on

error is all very well for a running
program, but can be rather depressing
during the debugging. A more useful
trap would be along the lines of ON
ERROR IF 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 of
anguish among programmers. The
VDU statement which turns the cursor
off should have a semi-colon at the
end: VDU23;8202;0;0;0;

If the semicolon is missed, the
system will still want one more byte to
complete the command, and will just
take the next byte sent to the VDU
drivers.

In line 230, that next byte is a
VDUI12, under the guise of CLS. Try
typing VDU23;8202;0;0;0: CLS
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 it 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 it as a good
opportunity to make a few suggestions
which might lead most of us to a better
way of programming. But what is
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 will 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!

Home & Business Computers

THE NORTH’S LEADING COMPUTER SUPPLIERS

HARDWARE

BBC MODEL B
DISC I/F KIT
Wide range of add-ons

£399
£99.95 (Fitted)

DISC DRIVES

(inc. Utilities Disc and Manual)
TEAC 100K singled sided

TEAC 200K single sided

TEAC 400K double sided 80 track
New Slimline 100K Disc Drives

£230
£305
£397
£205

Plus LVL/Acorn Disc Drives

SOFTWARE - from

£4.50

Micropower, Salamander, Digital
Fantasia, Acornsoft, IJK, BBC
Soft, Bug Byte, etc.

ALL PRICES
INCLUDE
VAT AT
15%

EDUCATION
AND
BUSINESS
USERS

We offer:

@® Wide range of Business
and Educational Software.

® Educational and bulk
order discounts.

Warranty and post
warranty maintenance.

®
@® On site maintenance if
required.

@

Collection and delivery of

repairs if required.

PRINTERS AP 100A £229 SPARKJET £420
RX 80 £329 FX 80 £499

BEND FOR PRICE LIST

SERVICE AND SUPPORT BY FERRANTI

OLDHAM
54 Yorkshire St., Oldham, Lancs.
Tel: 061-633 1608

ROCHDALE
73 Yorkshire St.,

Rochdale OPENING JUNE

UK MAINLAND MACHINE
DELIVERY £5.00
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A _  MYSTERIOUS 565
i

/= ADVENTURES

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!

. THE GOLDEN BATON — Venture into a strange province of
Sorcery and Evil Magic to recover the Golden Balon, a
priceless artifact whose powers are said to bring great Health
and Prosperity to the Land.

. THE 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?

. ARROW OF DEATH (Pt. 1) — A blight has fallen on your
homelands, the Baton has become tarmnished and now radi-
ates a malevolent aura of Evil. Your mission is clear — tracé
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.

. 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
misslon through to the final conflict?

. ESCAPE FROM PULSAR 7 — Alone on a gigantic Space-
Freighter... The 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. . .

BT

9, ancient mythology. Battle with grotesque monsters and super-

@ WRITTEN IN
ULTRA-FAST
MACHINE CODE.

@ SAVE GAME
FEATURE.

@ SPLIT SCREEN
DISPLAY.

. CIRCUS — Your Car has run out of Petrol on a lonely road

miies from habitation. As you trudge reiunctaniy down the
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. .

. 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. ..

THE WIZARD OF AKYRZ —You are in the Royal Palace.
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.

PERSEUS.AND ANDROMEDA — Travel into the realms of

natural powers as you search for the hidden secrets of myth
and legend.
TEN LITTLE INDIANS — This mystery begins with a train

10. journey into a strange country. What secrets are held by the

strange country mansion? What meaning is attached to the
strange idols? Maybe you will find out it you live long
enough. . .

* Adventures 5-10 inc. require 32K RAM

Each adventure comes attractively packaged for just £10.29 inc.

Available soon for ZX SPECTRUM, ZX81 (16K), APPLE II.

il SEND CHEQUE OR P.0. TO:

- DIGITAL

===
VISA
==

= FANTASIA

I ll 24 NORBRECK ROAD, NORBRECK, BLACKPOOL, LANCASHIRE.

Tel: (0253) 591402

K
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BBC
MICRO
USER

Wl

Deathwatch

and 24 other programs
listed in the pages of
BBC Micro User

Vol. 1, No. 1.

March lssue

DEATHWATCH, a superb arcade game that
challenges you to use your skill to fight off
‘enemy battleships, tanks and helicopters:

function: BUBBLESORT routines; TESTS for
function keys in machine code routines: a useful
CASSETTE BUGS FIX for users with OS

0.1 ., and many COLOUR and GRAPHICS
ROUTINES to help you create a kaleidoscope
of screen designs which you can incorporate into
your own programs. :

[T/HIE| il e
V] 1/C[R/O}
(U[S[E[R] €

SPACE PILOT

and other programs listed
x in the pages of
; BBC Micro User

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.

£3.75

ea Ch {inct, p&p)

BINGO, illustrating clever uses of the tandomise.

_: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 helrcopter to rescue girls perched on the

. Empire State Building before killing Kong:
GRAPHICS, a suite of colourful demonstration

programs; NIM 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
coda disassembler; HEAT & LIGHT, two
measuring and plotting programs.

[T/H|E}
IV 1/C[R/O]
[U/S/E[R}

TENPINS

and other programs
listed in the
pages of
The Micro <
User
Vol.

1,

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; BREAKFIX, 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.

BBC
MICRO
USER

}
AIR STRIKE!

and 33 other

programs listed in the
pages of BBC Micro User
Vol. 1, No. 3

May Issue

AIR STRIKE, a fast and furious arcade game;
Test your mental powers with PELMANISM
25 ANAGRAMS for you to solve;
CHARACTER, to generate vertical and mverted
text; TELETEXT animation in Mode 7, really
brings the screen to life; LAB, a trio of programs
to interface laboratory equipment; 10 programs
to investigate the OSBYTE routine; BEEB, two
joystick exercises; plus more COLOUR and
GRAPHICS routines.

IT/HE]
EHGBE

o FRUITIES

and other
programs
listed in the
pages of
The Micro
User

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 from the August issue.

ORDER FORM
ON PAGE 73

t
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- RICKSOFT -

BBC«’UBRARY

SOFTWARE

... Arcade Games ... Adventures ...
Educational . .. Utilities ... Languages ... ROMS
... and more

- RICKSOFT -
- 14d0SMOIY -

... coming soon ...
Discs, Light Pens, Graphics Tablet.

EQ@E Most from £1 Membership £10
per fortnight For catalogue and membership
With form send name and address to
B Y Fugst Ricksoft, 78, Warren Drive,
25% discount Hornchurch, Essex RM12 4QX.

- RICKSOFT -

DO YOU WANT A WORD PROCESSOR FOR YOUR BBC
OR AWORD 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.

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 memory. 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 it 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.
* 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 fitting instructions, printer utilities on disc and a comprehensive

GELIIEL PRICE £59.95
Also MERLIN SCRIBE in ROM for cassette machines £29.95, and on tape £19.95. All prices include VAT.

Post and Packaging 60p. |
(| MERLIN COMPUTER PRODUCTS (BUCON LIMITED)
[ VISA 18 MANSEL STREET, SWANSEA, SA1 5SG. TEL (0792) 467980
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The new Seikosha
Grc:ph1cs Printer.

Here it is at last, the colour
graphics Seikosha printer.

Same constant reliability,
same versatility and same habit
of shattering price barriers —
just £425.

Bl W

o B

s 2 umns : G beai.?ﬁ

® Umque 4 hammer head
mechanism prints 7 colours or
30 shades in a single pass.

e High quality graphics
with colour specification by
dot units.

e Colour mixing without
smearing.

e 50 characters per second
whatever the colour mix.

e 80 and 106 characters
per line.

e Pin feed and friction feed.

e Unique 4 colourribbon
with reinking reservoirs for
long-life colour.

e Centronics Parallel inter-
face with serial (RS232) and
Video(RGB) interface options.

Telephone the number
belowand we’lltellyouwhere
your nearest dealer is located.

DRG

ot BUSINESS
MACHINES

(Peripherals Division),
13-14 Lynx Crescent,
Winterstoke Rd,Weston

Here it is in Black &White 5o oo 4
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The

garden of
unearthly

frights..

With apologies to H. Bosch

ONCE upon a time 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 still 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 ... and few survived.

Are you brave enough to scale the
ladders and survive the fruity
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.

@ Dig holes fast and deep and hit the
fruits before they get time to crawl
out.

® Watch out for the ultimate horror
— an overgrown mango, which
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 got three lives.
You’ll need them.

>

‘ruities
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From Page 59

PROCEDURES
PROCIinit: Dimensions arrays —
sets high score, sets up user defined

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 which
characters sets up envelopes. Fruity has been hit.
PROCheader: Sets up title screen PROCdig_left: As for PROC
header. . - dig_right.
PROCtitles: Sets up display of PROCKill_left: As for PROC
control keys. Kill_right. =

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

PROCTfall: Drops the man through
a hole and checks that he has not
dropped on a Fruity.

PROCdead: Subtracts one man.
Displays headstone. If no lives
remaining — PROCend. Get ready for
next sheet.

AX% (N%)
AY% (N%)
MX% (N%)
MY% (N%)
NCAR%
OCARY%
OLDAX% (N%)
OLDAY% (N%)
MAN%

Fruity (N%)’s X position.

Fruity (N%)’s Y position.

Fruity (N%)’s 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 will meet:

As you clear each sheet more Fruities

YOU score points by trapping the
aliens, or “Fruities”, in holes and fill-
ing them in before they crawl out.

This is of a tougher variety.

PROCend: Displays end message.

MAJOR VARIABLES PROCoxygen: Calculates and
A% displays current oxygen level.
0, .
g,_{; Used for point testing of brickwork. P'ROCa-h.ens: Calcul'ates e
0 Fruity positions. Checks if they fall
D(:%’ ' 3 i 1 ' : ‘into hole or fills partially dug hole.
f{o//n g!sta;nce required to kl".a.l falling Fruity. PROCIevel: Degides position of
) isplayed colour of Fruities. ; ; o
s o " man in relation to Fruities and sets
1% Score to date while Fruity is falling. g
7 appropriate Y vector (to move them
K% Ascii value of last key pressed. up or down)s
N% Used as an array pointer to indicate Fruity co-ordinates P ; :
being accessed (also used as a loop counter). PROCamove: Animates each
0% Amount of oxygen remaining. Fruity.
Q% Number of Fruities on present sheet. PROCafall: Sets up falling Fruity
R% Logical colour of ladders. and fills holes as it passes through
V% See AX% (N%) them. Decides whether or not Fruity
W% See AY% (N%) survives.
X0 X position of man. PROCsplat: Kills Fruity and
Y% Y position of man. displays intermediate score for a few
Z% Used as a pointer of the man’s Y position. seconds.

PROCcrawl_out: Makes Fruity
jump out of hole and fills hole in.

PROCdrop: Drops Fruity into
hole, shakes it, and checks for time
limit before it crawls out.

PROCscreen: Sets up original
Mode 2 display.

PROCsheet: Sets initial values at
beginning of each new sheet and
determines new logical colour of
ladders.

PROCbricks: Draws the bricks.

PROCladders:
put the ladders.

PROCIladd: Draws the ladders.

Decides where to

Strawberry - Red - 100 Points - Level 1

Gooseberry - Green - 200 Points - Level 2 PROCposition: Decides the start-
Banana - Yellow - 300 Points - Level 3 ing positions and vectors of all three
Bilberry - Purple - 400 Points - Level 4 aliens.

Mango - Cyan - 500 Points - Level 5 PROCerror: Traps escape key.

Resets editing keys and keyboard
repeat delay if an error is
encountered.

Dropping a Fruity through more
levels scores more points.

will appear until you kill three of
them, after which you return to one.

Listing starts
on Page 93
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If you can buy it cheaper
we’ll refund the difference.

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 £199.00

Resolution, 370x 235. Pixels.

Display, 80 characters x 25 lines. Slot Pitché3mm.
Input, Video — RGB 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 £299.00

Resolution, 580 x 235 Pixels,

Display, 80 characters x 25 lines. Slot pitch*41mm.
Input, Video — RGB 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.

Lynx, Oric, Apple ll, Apple llland 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.

Ak

TEAC DISC DRIVES NASHUA FLOPPY DISCS
TEAC 55F — 5v4** D/S 80 track. Formatted single Minis 8" Discs
density 400K Double density 800K. only £229.00 S/SS/D £16.95for10 S/SS/D £417.95for 10

Case to hold two drives with power supply and

blanking plate. only £39.95
Ribbon lead to connect one drive to BBC. £12.00
Dual Ribbon lead £45.00
Power lead to connect one drive to BBC. £5.00

SISD/D £19.95for10 S/SD/D
D/ISD/D £22.95for10 D/SD/D
S/S80Track £24.95for 10
D/S80Track £26.95for 10

With full 5 year warranty. All mini discs have hub
rings and a FREE plastic library case.

£23.95for10
£24.95for 10

|deal for use with BBC Micro. Full warranty. Low
power consumption. Slimline latest fechnology.

8" DISC DRIVES SHUGART

Switchable 40/80 track. COMPATIBLE
FD&14 §/S Dual density. F tted 600K B
e e o D e rsoor ot fama1 LS
4 b . i ;-
100K. Double density 200K, ©129.95 FD&50 D/S Dual density. Formatted 1.2 c?rz{:yeﬂ”.so
Case to hold single drive. £9.95 Pertec 90 day warranty,
Leads as with TEAC DRIVES Ccaéef to hold 2 drives — complete with pow?r ;%%%Ig
and fan. only £99.
THE ORGANIZER DESK -
At last a desk designed for the personal user. Full VIEW DATA TERMI NALS
size desk. Suitable for all leading micros. On castors. Prestel, Built in modem. G.P.O. approved, slimline
Teak finish. DEALER ENQUIRIES INVITED.  only £49.50 design. only £499.00

DOGFIGHT

If you have a BBC 32K with any O.S. become a flying

ace with our wonderful new gome 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. only £69.95

Lead to connect to BBC £5.95

*Our price pledge only applies to the JVC monitor

To order: Add carriage at the following rates:—
Discs 85p. Other goods £7.00. Add VAT at 15% to
total and send your order to:

UPUS SUPPLIES

158, Camberwell Road, London SE5 OEE
Tel: 01-701-8668 (3 lines) 01-703-6155/6/7

Government and educational E

orders welcome.
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BBC MICROCOMPUTER STATION

Features:-

Cable Clips, Dais with storage,
Castors, Cable Tidy, White
Melamine.

£49.95

All inclusive

Teak or Mahogany Veneer
£10 extra.

4 Way Mains Socket + Cable
£12 extra.

Dimensions:
Width 60cm Length 105cm

K.J.G. Products
6 Cambridge Road, New
Malden, Surrey.

Money refunded if returned
within 10 days in good
condition.

S.P.
ELECTRONICS

BBC Model B 1.2 0.5
Upgrade Kits A to B
Disc Operating System
Disc Drives
Cassette Recorders .

. from £228
... £18.90

G3WHO RTTY PROGRAM ... .. £7.50
Circuit boards for RTTY decoder (inc. instructions) .. . £6.30
Computer Dust COVEIS ...coiviiicianieiiiiieeiciiiiniesiansnnien, £3.00
CP80 and Star 510 Printers . . £343.00
Joysticks (pair) ..........ceeeeiine ... £13.00
Printer Cable (Centronics) . :;:gg
VIEW Word Processor ... Ra

WORDWISE Word Processor ..
Wide selection of software, books, leads, plugs, etc.

SAE for full list. All available Mail Order m
I i) l| E

All prices apply
while stocks /ast.

48 Linby Road, Hucknall,
Notts. NG15 7TS. =

5 Carriage
Tel: 0602 640377 {all prices include VAT)

extra

L.S.A. SYSTEMS

MARPLE COMPUTER CENTRE
BBC COMPUTERS

SERVICE & INFORMATION

CENTRE

30/32 Market Street,
Marple, Stockport, Cheshire.
Tel: 061-449 9933

Also Apple, Torch, Altos business systems.

VP

B.B.C. MICRO SOFTWARE

“FIRIENWOOD"' Journey on a quest for the Golden Bird of Paradise
£6.50 + VAT in this adventure game. Travel through caverns and
a forest in a land of monsters and magic where
death waits around every corner.
““SURVIVOR"' You are shipwrecked on a tropical island in this
£6.50 + VAT unusual adventure game. Can you survive and
escape back to civilisation, or will you end up in
someones cooking pot. Try it if you darel!l Written
in machine code.
“SWAMP A fantastic high speed game in machine code with
MONSTERS"' full colour and sound. Can be played with or without
£6.50 + VAT joysticks. Guide your robot through an alien swamp
and try to destroy the monsters that inhabit it.
(Model B or 32K Model A + User Port).
""SPACEGUARD" Your ship is trapped by aliens in this great space
£6.50 + VAT game. Your only chance is to destroy them whilst
avoiding the mines they are laying. Can be played
with or without joysticks. Mode 2 graphics and
sound. (Model B or 32K Model A + User Port).
"“INVADERS" A fast moving space game, compiled in machine
£6.50 + VAT code. It utilises mode 2 colour 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 your

local dealer.

Trade enquiries welcome.

ALL PRICES INCLUDE POSTAGE. CHEQUES
AND POSTAL ORDERS PAYABLE TO: M.P. SOFTWARE.

VP

SOFTWARE & SERVICES

DEPT. BM, 165 Spital Road,
Bromborough, Merseyside L62 2AE.
Telephone: 051-334 3472
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NOTE
INVADERS

#

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 — at
school 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 and
over again they want.

STAFF1 and STAFF2 teach both bass and treble note-recognition with
full 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., (BMUS8)
Lowmoor Cottage, Tonedale, Wellington, Somerset TA21 0AL.

EXTENDED COLOUR-FILL GRAPHICS
E.C.F.G. GIVES YOU A CHOICE OF

It 4 BILLION + !

SHADES FOR TRIANGLE FILLING
IN BBC MODES 0,1,2,4 & 5

PLOT 81 and 85 commands for triangle—filling
have been adapted to use the ECFG fill—shade
currently selected by new ECFG user—friendly

commands. GCOL is still used for line colour.

Easy choice of 17, 289 & 6561 subset colours
between those normally available in 2, 4 & 16
colour MODEs. Further options include colours,

angles, spacings & widths of cross—hatch etc.

ECFG commands can be used in BASIC, typed
from the keyboard, accessed in Assembler, or
in future BBC Micro languages. ECFG is MOS—
adaptive, and proven with versions 0.1 to 1.2

Bootstrap from cassette rapidly builds an ECFG
module at a RAM address pre—defined by PAGE,
which is then automatically increased 512 bytes
to allow immediate LOADiIng of programs etc.

Price : £10 inc : Mail Order only
GAELSETT Software

44 EXETER CLOSE, STEVENAGE, HERTS. SG1 4PW.
(Tel. Stevenage 51224)




Make sure your collectlon |s complete

[ i 8 e () S A ) T

Part 1 of our series on computing for
beginners introduces the keyboard.

How to build your own games paddle.
Review of the Alphabeta word
processor.

Part 1 of our easy-to-understand guide
to text colours and graphics.

Part 1 of our introduction to the BBC
operating system.

How to avoid those annoying cassette
loading problems.

DEATHWATCH! Complete listing of this
arcade game.

How to upgrade a Model A to B at half
the shop price.
Create your own micro portrait gallery

with our “Shapes’ program.

Play Bingo and learn about random
numbers.

Part 1 of our evaluation of colour

monitors for the BBC Micro.

Speed up your processing time with our
sorting routines.

Programmers’ Workshop shows how to
test for function keys in machine code
routines.

(1 e [N T ] [5] 8 [=]
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L6 G R () [ S ]

O

How to produce impressive graphics
using Teletext Mode 7.

Having listing trouble? We review
common copying errors.

Part 2 of computing for beginners
discusses simple programing techniques.
Our graphics course teaches how to
draw multi-coloured lines.

KING KONG! Fly your helicopter and
rescue maidens in distress.

Part 2 of our guide to the BBC's
operating system.

Part 2 of our review of BBC colour
monitors.

8-PAGE PULLOUT: Essential
guide for Basic programmers.
Final part of how to upgrade a Model A
into a Model B.

Programmers’ Workshop helps you find
the ROM's action addresses.

Binary code: What is it and how to use
it.

Disc formatter: The essential’
you need to run discs.

reference

program

memory game.

Mode 7 animation gives impressive
graphics with low memory costs.
Simple techniques to generate vertical or
even inverse text.

Our graphics course continues
colourfully with triangles and rectangles.
Build yourself a joystick: Part 3 of the
Beeb Body Building Course.

Two whole articles devoted
investigating the Osbyte routine.

to

Pelmanism: Full listing for this absorbing

[in

Part 2 of our series on edmng on the
BBC Micro looks at LIST and LISTO.

We sound out the BBC speechchip.
Part 2 of our series on structured.
programming.

Our beginners’ series examines the use
of the INPUT statement.

Cassette Capers — more ideas to solve
those perennial cassette problems.
8-PAGE PULLOUT: Part 1 of our Guide
to Software for the BBC Micro.

Build yourself a graphic digitiser with
the latest Beeb Body Building exercise.

TEN PINS! An enthralling simulation of
ten pin bowling.

The PRINT statement revealed —
exposé of its intricacies for beginners.
Graphics: Stunning sunburst effects with
simple graphics techniques.

Procedures: The latest instalment of our
structured programming series.

Using the User Port to maximum effect:
The Beeb Body Building Course explains
how.

SPACE PODS! A compelling space
adventure. Can you halt the aliens?

an

O
O
0

Part 3 of our computing course for
beginners introduces string variables.

AIR STRIKE! A fast and furious arcade
game.

Anagrams: A simple word game for the
whole family.

Part 1 of a series exploring structured
programming.

How to make full use of the BBC
Micro's editing function.

We uncover the hidden *FX calls,
explain indirection operators and give a
single key memory display program.
Beyond Z — an easy to follow
introduction to User Defined Characters.
SPACE PILOT! Three games in one in
this all action galactic blockbuster!
Graphics: We investigate text and
graphic windows.

Nomsim: an intriguing simulation of life
on the African Savannas.

We present a colourful guide to bringing
your User Defined Characters to life.

Wordwise: An in depth review of the
word processing chip for the BBC Micro.
Learning to like loops in the latest article
in our beginners’' series.

A review of Epson’'s latest printer, the
FX 80.

How to turn your BBC Micro into a
sophisticated design tool.
Hexadecimal highlights in the
instalment of Bits and Bytes.
Programmers Workshop: How to edit
with impunity and fix that break key.

latest

Back numbers still available at £1.25 ELEENELIT

incl. p&p

ON PAGE 73
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f~ )
The BBC Microcomputer
@ [ ; : 2
eCI a I St S Drop in for a frank discussion and expert
p advice on your requirements or arrange
a demonstration. We give a full and
GUILDFORD COMPUTER CENTRE offers ~ eXPpert backup to ALL our sales.
a complete range of Computers for Stockists of:- BBC/Acorn, Torch, Oric,
Home, Business and Educational Olivetti, Hitachi, TRS-80, Commodore,
applications. Dragon, Sharp, Sirius, Osborne, IBM,
Large stock of additional equipment Newbrain, Epson, Seikosha, Cumana,
available includes:- Printers, Hard/ etc.
Floppy Disc drives, Monitors etc., for
most makes.
An extensive range of Business software GU I L D P O R D
(Accounts, Stock, Payroll, Word
Processing etc.). COMPUTER
C:E:N:TI:R:E
(xcommoadore @ @ HITACHI 1 The Quadrant, Bridge Street,
- - ACORN TRS-80® Guildford,SurreyGU1 4SG
olivetti COMFUTER BBC Telephone (0483)578848
\ _

PERIPHERALS SOFTWARE
PRINTER ACORNSOFT
COLOUR MONITOR BBC SOFT

DISC DRIVE PROGRAM POWER
TORCH 280 DISC BUG-BYTE

CASSETTE RECORDER SIMON HESSEL
CUMANA DISC DRIVES

&%
BBC Micros Ex—stock

tHE ACORN

SPECIALISTS

ADD-ONS BOOKS

JOYSTICK 30 HOUR BASIC

LIGHT PEN BBC BASIC

GRAPHICS TABLET BBC MICRO REVEALED
TELETEXT LET YOUR BBC TEACH

Z80 PROCESSOR
6502 PROCESSOR

LEARNING TO USE BBC
ASSEMBLY LANGUAGE

MEMORY UPGRADE
DISC INTERFACE

TOLWORTH:

230 Tolworth Rise South,
Tolworth, Surbiton,
Surrey KT5 9NB

Tel: 01 337 4317
SUTTON:

30 Station Road,
Belmont, Sutton,

Surrey SM2 6BS.

Tel: 01 642 2534

EALING:

114 Gunnersbury Avenue,

Ealing, London W5 4HB
Tel: 01 992 5855
RICKMANSWORTH:
Greystone Works,

The Green, Croxley Green,

Rickmansworth,
Herts WD3 3AJ.
Tel: {0923) 779250

MILTON KEYNES:
Unit 1, Heathfield,
Stacey Bushes, Milton

Keynes, Easy parking
MK12 6HP at all our
Tel: (0908) 317832

NEWBURY:

26 Stanley Road, Closed Mondays.

Newbury, Berks RG14 7PB
Tel: (0635) 30047

64 MICRO USER August 1983



— GRUNDIG
KINGSLEY

R.G.B. MONITOR/TV
(GRUNDIG 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 £95 + VAT
14" COLOUR MONITOR/TV £227 + VAT
16” COLOUR MONITOR/TV £255 + VAT

16" COLOUR MONITOR/TV REMOTE £295 + VAT
20" COLOUR MONITOR/TVY REMOTE £315 + VAT
22" COLOUR MONITOR/TV REMOTE £340 + VAT
26" COLOUR MONITOR/TV REMOTE £380 + VAT

PLUG IN TELETEXT MODULE £75 + VAT

CONNECTING LEAD £5 + VAT

CARRIAGE AND INSURANCE £9.50

4 YEAR GUARANTEE £29.60
KINGSLEY

40-42, Shields Road, Newcastle-upon-Tyne,
NE6 1DR. Tel: (0632) 650653

CUNRENTL\' ON e
! NIBHDNFI' 800

ERmE——

BBC
ALL OPERATING 32 K & Blll;ilgkfggn
SYSTEMS

A full blown, pilot written simulation (writer of the famous Atom 747) real time instrument and visual display,
3D runway view (Heathrow or Gatwick), large dials, moving pointers plus digital readout. Demonstration
approach and landing. Full, separate briefing program. Area chart, notes and flight plan. Fantastic!

A new concept, a new classic . . .

Wolfpack 11
BBC 32K, all operating systems

Combat briefing and program
“*Sometimes your first warning is a lancing disruptor
beam striking from beyond—sometimes they

materialise close at hand. You are either quick or
dead!” "A think, zap and think again game!"

GUHHENTL\' ON
PRESTEL VIA
MICRONET 800

True in-space cumulative motion, amazing full colour Starfield graphics B sound. Multiple ship control, each
ship has its own mission and destiny, 4 types of enemy, meteor strikes. Good strategy rewarded by energy
& promotion. Poer combat rewarded by deathl (but rescue/refuel possible). Rotating base station, inter-
Eﬂlachc warp,

REMLIN multi level maze escape with Gremlins/bomb/3D graphics and sound/map/compass/quiet
explore option|
HARMONY: infinite, saveable, 3D patterns of colour and sound, menu driven.
WORD PERFECT friendly and versatile, full facility 40/80 column word processor ladd £4 for disc version)

DEALERS ONLY PLEASE PHONE (0303) 206076 ROYALTIES DOC PAYS THE BEST FOR THE BEST

Orders to: Doctor Soft, 268 Coneygree ® Special offer £1 off
Rd., Peterborough PE2 8LR for 2 items, £2 off
NO extras all prices fully inclusive for 3 items, etc
......... copies of 747 @ £7.95 NAMBLuaieiesniiisnaantosnss
......... copies of Wollpack £7.95
......... copies of Kremlin £6.95 F e e e A e o
......... copies of Harmony £6.95
......... copies of Word Perfect £9.95

TOTALE

DOCTOR SOFT

ADVANCED SOFTWARE

- 2
BBC SOFTWARE

Quality Software produced by professionals and used in hundreds of
schools throughout Great Britain.

FUN WITH WORDS B £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 ALPHA VOWELS,THERE?,SUFFIXES and HANGMAN.
EDUCATIONAL -1 AorB £8.00
Hours of fun and learning for children aged 5 to 9 years. Animated
graphics will encourage children to enjoy maths, spelling and telling
the time. The tape includes MATH1, MATH2, CUBECOUNT, SHAPES,
SPELL and CLOCK.

EDUCATIONAL -2 AorB £8.00
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 only), CUBECOUNT and SPELL.

GAMES OF LOGIC & CUNNING A/B £8.00
For children and adults alike. The tape includes AUCTION, FLIP,
REVERSE, TELEPATHY and HEXA15 (Model B only).

SUPERLIFE B £6.90
Fast {machine code) version of a popular ‘Game of Life' in a large
universe,

KATAKOMBS B £9.20

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 Katakombs. Be
prepared for anything!

UTILITIES A/B £8.00
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, etc), sorts, search and many maore.

*e* SPECIAL OFFER **"*® Any 3 cassettes for £20.00

Add 50p p/p per order. Please state your model.

DISCS — TORCH Z80 pack — 800K, second processor with 64K RAM,
CP/M* compatible operating system plus system

software £890 incl. of VAT

Delivery free within 30m radius otherwise £10 delivery charge.
Cheque/P.0. to GOLEM LTD, Dept B 77 Qualitas, Bracknell,
Berks, RG12 40.G Telephone: (0344) 50720
e

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) ................ £1.95
Excess charge (over &20 blocks) ..... 20p per 9 blocks
EXTRA PROGRAMS (onsametape) ............. £1.00
300 baldiTapes . o e e s e e .50% extra
HIGH RES. SCREEN DUMP

(needs line added to program) ................. 50p

[ ] WORDWISE DOCUMENT PRINTING SERVICE
Details on request
BEEBPRINT will despatch a high quality printed listing, from
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 .. . £3.50 (32K)
GAMES 2: CODE KHACKEH and KFIACK WOHD Two
“Mastermind” style logic games ..........cccesrevvreeeeen. £3.50 (32K)

All prices include post and packing
An S.A.E. for full details and a sample listing.

19, Orchard Way, Hurstpierpoint,

SPECIALIST COMPUTER SERVICES Hassocks, W. Sussex BN6 9UB.
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LOGICAL and bitwise operators in
BBC Basic, according to the BBC
Micro User Guide, are equivalent
(Page 205). Unfortunately, therefore,
the operators AND, OR and EOR
need to be bitwise operators and
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 if 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 QUIT serves merely as an
acknowledgement — the program is not
actually exited. The process, bitwise,
used by BBC Basic is first to evaluate
both conditions to either TRUE or
FALSE separately.

Since the only combination of two of
the two logical values TRUE and
FALSE which when ANDed can be
resolved to TRUE is TRUE AND
TRUE, “QUIT” will be printed only if
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 ... UNTIL loop
to repeat indefinitely, so the program
has to be exited by pressing Escape.

UNTIL 0 (nought) could have been
used instead of UNTIL FALSE, since
FALSE in BBC Basic has the
numerical value 0. (TRUE has the
numerical value —1.)

However, if the first condition in line
60 (SIZE=9) were not true, then
regardless of the result of the second
condition (WEIGHT=9), the two con-
ditions together could not give TRUE
(because as explained, using AND,
only TRUE AND TRUE gives
TRUE). This should be clear to anyone
able to understand simple logic —
bitwise or otherwise.

Yet the second condition is always
tested. This can easily be shown by
deleting line 50 and running the
program again.

Irrespective of whether SIZE is
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 to test the second, which is
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? WEIGHT should be
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

By ALLEN HARDY

10 REM ¥%¥ PROGRAM I ###

20 HODE 7

30 REPEAT

40 INPUT “SIZE *, SIIE

20 INPUT *WETGHT ®, WEIGHT

40 IF SIZE=9 AND WEIGHT=9 THEN PRIN
T "% QUIT #2"

70 UNTIL FALSE

10  REN #¥* PROGRAN 11 #3#

20 HODE 7

30 REPERT

40 INPUT *SIZE *, SIIE

60 IF SIZE=9 AND FNYESNO(*WANT TO @
UIT*) THEN PRINT “## QUIT #z"

70 UNTIL FALSE

{0 REM ##x PROGRAM IIl ###

20 MODE 7

30 REPEAT

40 INPUT *SIZE ", SIIE

&0 IF SIZE=9 THEN IF FNYESNO(“WANT
TO QUIT*) THEN PRINT "# QUIT ##*

70 UNTIL FALSE

call to a function which GETs a
response from the user, as in the
program in Program II.

The function definition, which
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 AND in line 60 with
THEN IF (or just IF since the THEN
is optional) will produce the desired
effect. See Program III, which differs
from Program II in only lines 10 and
60.

This, as you would expect, does
cause the remainder of line 60 to be
skipped (at least as far as any ELSE
clause) if 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 ... ELSE syntax, it may not
be matched with the intended IF.)

This, then, provides us with one solu-
tion to unnecessary testing of condi-
tions in an IF statement with any
number of conditions and using the
operator AND.

Thus, in general,

IF (testable condition 1) AND
(testable condition 2) AND . . .
(testable condition n) THEN
(action)

may be recoded:
IF (testable condition 1) THEN IF

>
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1 .

practically
speaking...

Machine:
BBC Model B

Programs:

DFM 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 £19.50)
Word processor to link with Database

Catalog

Library Filing System
36 Element Records
Cross-referencing
Search/Sort/View/Print

Please supply for : Disc drive type
: Tape (tick)

Copies  Programs Price Value

- DFM Database
|| oFm Mmail Labels
S [ case ot

| enclose a cheque/PO to the value of

Name:
Address:

m/u Please send me details of your programs (tick)

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 Fae
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

* ‘Zz’zbz/og...

Dialog Software
19 Short's Gardens, London WC2H 9AT



From Page 66

(testable condition 2) THEN
IF... (testable condition n)
THEN (action)

This causes the line to be exited as
soon as one condition is found to be
false without testing of subsequent
conditions.

Should the operator be OR, a little
more complex recoding is required:

IF (testable condition 1) OR (test-
able condition 2) OR ... (testable
condition n) THEN (action)

may be recoded

IF NOT (testable condition 1)
THEN IF NOT (testable condition
2) THEN IF NOT . .. (testablé
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 of Program III with OR. When
SIZE is 9 you will see that again the
second condition is tested un-
necessarily. But using ‘the new coding
suggested above — given.in Program IV
— no test of the second condition is
made when the first is true.

It is essential that SIZE=9 be in
brackets, since otherwise the high
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 is not compulsory, it is not
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 may, of
course, be extended to IF statements
using any combination of the logical
operators AND, OR and EOR. It may
be necessary, however, to use brackets
to override operator precedence.

These methods of preventing
unnecessary tests will also reduce
execution time, which may be useful in
loops.

The problem of preventing un-

10 REH n& PROGRQH lv i -
20 HODE T oo o

10 REN #++ PROGRAN V- iu F
20 MODET.
CO300=0
- 40 REPEAT

50 I=s1¢.

60 PRINI“GME',I [ R 8
70 UNTIL 1=5' ﬁR FNYESNM‘UANT m QU,
Iy

80 PRINT *# RHIT "

WP

10 REN +#% PROGRAN VII s52
20 MODE 7 i
N0
40 REPEAT -
S0 s

60 PRINTGANE" I

70 IF 1=5 THEN UNTIL FNYEGND(*NANT
10 GUIT*) ELGE UNTIL FALSE

80 PRINT *s¥ QUIT ##*
90 STOP

10 REH 111 PROSRAH Vi HE ‘
20 MODE 7 =

30 150 i
40 REPEAT

BO PRINT “## QUIT se®

100 REM #++ PROBRAN VILI +4¢

110 DEF FNYESND(Q$)

120 LOCAL A NN

130 PRINT G%;° (Y/N) 2 %

0 REPERT

150 A=GET AND &DF

160 UNTIL <78 OR A<89 |
170 PRINT CHRSA;
/180 REPEA ,uuTxL BET=1

190 PRINT

200 =(4=89)

100 REN #+¢ PRBBRAH,I’*
110 DEF FNYESND(B$)
120 PRINT 04;° (Y/N

130 ON INSTR

40,150,150 ELSE 130-

140 =TRUE

9% §TOP

150 =FALSE

necessary testing of conditions in other
statements — UNTIL for 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 I 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 program in Program VI
provides one solution via a change to
line 70 by simply preventing the func-
tion call when I=5.

Line 70 in Program VII causes the
game to repeat until I=5, when you are
asked if you want to quit. Using AND
in place of the OR in line 70 of Pro-
gram 5 would be acceptable only if
AND worked logically by not testing
the second condition when the first is
false.

The function FNYESNO(QS3)

The function in Program VIII may be
called from any program whenever a

yes or no response is required. It causes
its argument to be printed followed by
(Y/N) ?, GETs a keyboard character
from the user and returns TRUE for
“Y” or “y” and FALSE for “N” or “n”
and ignores all other characters.

The AND &DF in line 150 converts
all Ascii codes for lower case
characters to those for capitals (the
Ascii codes for N and Y being 78 and
89 respectively).

(A=89) (line 200) has the logical
value TRUE if A=89, that is if
CHR$(A)="Y”, and FALSE other-
wise.

Line 180 — REPEAT. UNTIL
GET=13 - causes the function to wait
until the Return key is pressed (13
being the Ascii code for Return). If 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 of an ELSE clause in
ON...GOTO and ON ... GOSUB in
a function or procedure definition, it
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, or the display will
remain black and white.

Here I illustrate four simple routines
to put coloured characters on 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 of the routines directly:

@® There must be no Printing in
column 1 of the screen.

® The screen must not have scrolled
since the last clear screen.

All the routines work by putting the
colour control character in location
&0CO00 and in further locations in steps
of 40.

Routine 1 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 is self 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 of the screen. In

D)

LOOP, the X register is incremented
and every 40 (counted in LOOP1 by
the Y register) the control character is
put in location &0C00 indexed by X.

To test the routine, type it in and run
it. Then clear the screen by CTRL+L
and list the program. If you then type
CALLS% the top part of the list should
change colour. To alter the colour
change line 70 of the program and
rerun it.

Alternatively the query indirection
operator can be used to change the
appropriate byte of memory.

Routine 3 is 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 the first column of control
characters is constantly refreshed and,
subject to the two conditions pre-
viously mentioned, the screen will
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 of this routine (the routine
ends with a jump to the normal in-
terrupt). To do this type:

7&204=&80:7&205=&10

After this, clear the screen and all
further writing should be in colour. To

oLl

en up

change the colour type ?&1088=n,
where n is the appropriate colour code.
Note that the memory location will be
different if the program assempbled
starting somewhere other than &1080.

This routine can be removed from

the interrupt by typing:

2&204=8&93:7&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 they will run satisfactorily,
although slowed down slightly.

All these routines have been written
so that they can be easily understood
by inexperienced programmers and
may give all programmers some new
ideas.

It is hoped that more experienced
programmers will use the ideas to write
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. Try
these extra lines in the first routine and
test it by typing GOTO140:
140CLS
150PROCCOLOUR(1)
160VDU28,1,24,39,0
170END

The screen should remain red and
the two restrictions previously.
mentioned are overcome.

It should be noted that while the first
three routimes will run on any OS,
Routine 4 will not run on OS 0.1.



characters
Vour SCreen

[ REM ROUTINE 1
2 REH
10 CLS:INPUT*What colour required (
1-8)*,C%
20 FORI=1T0160:PRINT® TEST"::NEXT
30 PROCCOLOUR(CX)
40 PRINT"PRESS SPACE TO SEE OTHER C
OLOURS®
50 A=BET
60 FORcolour=1T08
70 PROCCOLOUR (colour)
80 A=INKEY(200)
90 NEXT
100 60T040
1000 DEFPROCCOLOUR(XZ)
1010 X%=XY+128
1020 FORI%=31744T032744STEP40
1030 ?21%=XY
1040 NEXT
1050 ENDPROC

1 REM ROUTINE 2
2 REN
10 DIM BAPYX 100
20 FORI=0TO3ISTEP3
30 P%=6APX
35 §%=P%
40 I
30 OPTI
60 CLC
70 LDA®130 \ PUT COLOUR CODE HERE
80 LDX$0
90 .LOOP LDY#40
100 STA&7C00.X
110 .LODPL INX
120 BE@ FIN
130 DEY
140 BNE LOOP!
150 JuP LOOP
160 .FIN RTS
170 1
180 NEXT

I REM ROUTINE 3
2 REN
10 DIM GAPX 100
20 FORI=1TO3STEP2
30 PY=6APL
35 §1=Pl
40 (
50 OPTI
60 CLC
70 LDA#130 \ PUT COLOUR CODE HERE
BO LDX40
90 .LOOP LDYE40
100 STALTC00. X
110 .LOGPL INX
120 BEQ FIN
130 DEY
140 BNE LOOP1
150 JP LOOP
160 .FIN LDXEO
170 .LOOPA LDY#40
180 STALTCFO, X
190 .LOOPAL INX
200 BEQ FINA
210 DEY
220 BNE LOOPAL
230 JMP LOOPA
240 .FINA LDX80
250 .LOOPB LDY840
260 STALTDEO, X
270 .LOGPB INX
280 BEQ FINB
290 DEY
300 BNE LOOPBI
310 JNP LOOPB
320 .FINB LDX8O
330 .LOOPC LDY#40
340 STALTEDO. X
350 .LOOPCL INX
360 BEQ FINC
370 DEY
380 BNE LOOPC
390 JHP LOOPC
400 .FINC RTS
410 1
420 NEXT

| REM ROUTINE 4

2 REM

10 DIN BAPX 100
20 FORI=1TO3STEP2
30 PX=6APY
35 Su=PL

40 [

30 OPTI
31 SEI
52 PHA
33 TXA:PHA
34 TYA:PHA
60 CLC

70 LDA#130 \ PUT COLOUR CODE HERE
80 LDX#0

90 .LOOP LDY#40
100 STAL7C00.X
110 .LOOPL INX
120 BER FIN
130 DEY
140 BNE LOOPt
150 JNP LOOP
160 .FIN LDX#0
170 .LOOPA LDY#40
180 STA7CFO,X
190 .LOOPA1 INX
200 BER FINA
210 DEY
220 BNE LOOPA1
230 JHP LOOPA
240 (FINA LDX20
230 .LODOPB LDY#40
260 STALTDEO, X
270 .LOOPBI INX
280 BEQ FINB
290 DEY
300 BNE LOOPBI
310 JHP LOOPB
320 .FINB LDX#0
330 .LOOPC LDY#40
340 STALTEDO, X
350 .LOOPCY INX
360 BEQ FINC
370 DEY
380 BNE LOOPCL
390 JHP LOOPC
£00 .FINC PLA:TAY
401 PLA:TAX
402 PLA
403 JHP LDCY3
410 1
420 NEXT

7
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Be one of the
first to get
each issue!

A subscription

will ensure you Every owner of a BBC Micro — and everyone thinking of
~ get your own : buying one — needs to get Micro User every month.

It's the biggest, brightest, most authoritative yet completely
personal copy +  independent guide to a machine that has so much potential
HOT OFF THE you will never tire of reading about its remarkable
PRESSES month capabliitiess |
e fterrmonthifor You can buy Micro User from your local newsagent

or station bookstall. Or you can take out a 12 months
the next year. subscription and have it delivered by post.

and other pragram®
\isted in the T
P

grams

i :
o
4 other programs and 22 other P'ge, o

1 - pa
the pages © listed 1 ‘:::User and 33 other

and 2

i d in 7 in the
ielC Micro User BBC Mic Drograms listed 2

: Micro User
yel Talte L vol. 1. Ne ; pages of 393("
vol. 1. No. A

Cassette tapes of Micro User programs — £3.75

Or take out a year's subscription and have your cassette posted to you each month.
You can start your subscription from any issue to take advantage of this offer. '

A

72 MICRO USER August 1983



This practical copy-holder to
make it easier for you to key in
programs, together with a specially

designed crib sheet to place vital
facts at your fingertips.

FREE WHEN YOU ORDER A YEAR'S SUBSCRIPTION
TO THE MICRO USER ON THE FORM OVERLEAF

Binders and dust covers

You can
also
order ...

ORDER FORM OVERLEAF



JIIIII ORDER FORM

All prices include postage, packing and VAT
and are valid to September 30, 1983

ARERED),

Please enter number
required in box £

©

The Micro User
annual subscription

Surface mail — Rest of world £15

UK £12

EIRE £13

EUROPE £18

Surface mail — USA £15
Air mail — USA £25

Air mail — Rest of world £30

Commencewith ................. issue  TOTAL ..c.......
The [_1€1.25 UK March 1983
Micro User Rest of world: /l\\;ril }ggg
) £1.50 - Surface ay
back Issues £2.50 — Air mail  June 1983
July 1983
TOTAL ...........
Cassette tape £40 (UK & Overseas) ]
annual subscription ,
Commence With .........ceererneenes tape (state month)  TOTAL . .
Cassette tape £3.75 Deathwatch March‘ 1933
single copie King Kong April 1983
gle copies (K& . Arsuke May 1983
>' Space Pilot June 1983
Tenpin  July 1983
Frilties- Aug 1983
, TOTAL .....eenn.
Dust Covers £3.25 - Standard
£3.95 — De luxe
(UK & Overseas) TOTAL .ooeeee.
Binders £3.95 — UK '
£5.00 — Overseas [:
TOTAL  .coeenennen
Payment: please indicate method (/) B TOTAL
Send to:
Access/Mastercharge/Eurocard — 0:
Barclaycard/Visa W The Micro User,
American Express N FREEPOST,

Europa House,

68 Chester Road,

Hazel Grove,
Stockport SK7 5NY.
{No stamp needed

if posted in UK}

Or you can order by phone
quoting credit card number

and expiry date.

Card No.
Expiry Date —

D Cheque/PO made payable to —_——
Database Publications.Ltd,

Name

Address

Signed

061-456 8383

061-456 4157
{subscriptions/back issues} ’
-

~- -------------------------

-----—----i-------------_-‘



If you take out a subscription to

'COMPLETE THIS
COUPON TODAY

Micro User you will receive completely
free the sturdy copy-holder illustrated
above, together with a large crib card
containing essential information and
charts that will save you continually
referring to the User Guide. This free
gift is for a limited period, so subscribe

now/!

{'ma BBC

micro user /'ma B8c

Micro User

' Sweat
Shirts

£6.29

Blue printing on either light blue or white backgrounds

Keep your

collection of
Micro User
complete with

Your BBC Micro
needs
protecting!

these handsome

PVC dust covers

Standard
(beige)

Deluxe
(clear)

£3.25
£3.95

All prices include postage, packing and VAT,

and are valid to 30 August 1983.

Please enter number
required in box

Surface mail — Rest of world £15

Micro User
annual subscription

UK £12
EIRE £13
EUROPE £18
Surface mail — USA £15
Air mail — USA £25

Air mail — Rest of world £30

(o palnnt=1 (el RTTRARD o o b s s el o s issue  TOTAL
Micro User back issues szchl 11333
[ 1£1.25 UK 4
: May 1983
Rest of world:
June 1983
£1.560 — Surface July 1983
; — Ai il
£2.50 ir mai TOTAL

Cassette tape annual subscription

£40 (UK & Overseas)
Commence with .......c.ceeee tape (state month) TOTAL
Casseite tape Deathwatch March 1983
single copies King Kong April 1983
£3 75 Air Strike May 1983
: Space Pilot June 1983
(UK & Overseas) Tenpin  July 1983
Fruities  Aug 1983
TOTAL
Dust Covers
£3.25 — Standard
£3.95 — Deluxe
(UK & Overseas) TOTAL
Binders
£3.95 — UK
£5.00 — Overseas |:]
TOTAL

T-Shirts £3.29 (UK & Overseas)
Sweat Shirts £6.29 (UK & Overseas)

T-Shirt Sweat Shirt
Blue | White| Blue [ White

Age 6-8 28"
Age 10-12 30"-32"
Small 34"-36"
Medium 36"-38"
Large 38"-40"
Extra Large 40"-42"

TOTAL
Payment: please indicate method (/) TOTAL

Access/Mastercharge/Eurocard
Barclaycard/Visa
American Express

Card No. [
" VISA
Expiry Date oo | —
I:] Cheque/PO made payable to Database Publications Ltd.
Name
Address
Signed

‘--------------------—-----------

~----------------------‘

Send to: Micro User, FREEPOST, Europa House,
68 Chester Road, Hazel Grove, Stockport SK7 5NY.
(No stamp needed if posted in UK)
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STAR SOFT

FANTASTIC
INTRODUCTORY OFFER!
3 TAPES FOR THE PRICE

OF ONE!! (£9.95)

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. MICRO PAINT 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 M28 4NU.
Tel: 061-794 8076

Silicon Cenfre
Edinburgh

inc. VAT
£399.00

ex VAT
£348.26

BBC Model B

TORCH 280 Disc Pac

(BOOK + ZBO+ 64K RAM) £755.00 £868.25

Sanyo 12" Green Screen M
Cabel 14" Colour RGB Mo

nito

NWENWN=O |

0
0
0
0 0
0
0
0

Authorised BBC/Acorn Service Centre for Repairs, Upgrades,
Modifications.

7 ANTIGUA STREET, EDINBURGH EH 1 3NH.
TELEPHONE: 031-557 4546
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PRINTERS AT UNBEATABLE PRICES

EPSON RX80
EPSON FX80
STAR 510
STAR 515 ;
CP80 2298
THE NEW 'STAR' AND ‘CP’' PRINTERS —
ASGOODASEPSON .
' STAR & EPSON — THE BEST ON THE MARKET.

BO-+VAT
+VAT

All printers carry a 1 Year Guarantee and come with
paper. Shipment is by TNT Overnight Express to your
door — Please add £7+ VAT carriage.

Payment by Cheque, Access, Visa etc.
All prices apply to 31st August, 1983.

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 will not be beaten on Price!

Note our change of address
104-106 Hanover Street, Edinburgh EH2 1DR
031-226 3345

o/ojolejolojelolololololololelololelololelolelolole)

For a Idt of fun on your

BBC — join our club

Members program listings, competitions, special
offers, jokes and snippets of news and comments.

We have a vast selection of games, utility and
business software ...
QOver 150 titles currently in stock!

THE STATACOM TOP 10

Painter (A&F)
Castle of Riddles (Acornsoft)
Centipede (Superior Software)
Alien Dropout (Superior Software)
Meteors (Acornsoft)

NEW TITLES
747, Space Shuttle, Snooker, Starship Commander.

OTHER FAVOURITES
Wordwise, Logo, EDG Graphics, Jumbo, Chess, Cash Book
Accounting, Mail List, Stock Control.

DISC DRIVES: From £265 — LVL (Shugart), TEAC
& Torch (ZBO pack).
PRINTERS: Oki Microlines a speciality, also Seikoshas, Epsons
(the new FXBO), the Spark Jet Printer and others.
MONITORS: Microvitec's CUB & Portatel's Luxor
TV/Monitor 14" to 20".
ACCESSORIES: Joy sticks, Cassette players, Cassette boxes,
Cables, Digitisers, Dust Covers and “The Plug”.

Killer Gorilla (Prog Power)
Road Runner (Superior Soft)
Moon Raider (Prog Power)
Frogger (Various)

Snapper (Acornsoft)

O000CO00 O 00QO0 O GRMIOEHEHRET L0
@] (OSSR () () TRV GRS (2 B ()5 () O Q00 00
(elola) e ol e o) o] 00 O O

Q O 00000 O CLOOOO O [@]0] Q
OO0 a O G} {aj (@) elielole) Holploie) @]

STATACOM LIMITED.
234 HIGH STREET,
SUTTON,

SURREY,

SM1 1NX.

BARCLAYCARD
AMERICAN|
] Sty

O Telephone/Mail Orders Welcome : 01-661 2266
o/ojelelololelcleolololelelololololololo)ololo o o]0

olololelolelololelololelolololololclolololeleloloiololelolelclelclole)

O
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CHALLENGE GAMES presents

Mansion Murders slowly reveals a web of suspects,
weapons and motives, with time and place
variations.

You can take risks—though you may get
murdered yourself!

Every time you play you get a 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

cUALLENGE GAMES

64 Ferndale Road, London Ell

THE TYPING MASTER

(The typing tutor that puts you ina
class of 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 this
standard.

‘Sight & Type’ introduces you to the keyboard with the correct finger
for each key and takes you to a speed of around 12 words per
minute.

‘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. It 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 BBC Micro in two versions: ‘Basic Version’
(Single-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) £20.00
BBC Micro Business/Schools Version (disc only) £125.00

Please send payment with order to:
Anthony Ashpitel
Software Systems,

56 London Road, Harleston,
Norfolk, 1P20 9BZ.
Telephone: (0379) 852807

BBC MIGRQ »scorzano

ACORN
Model B £399 EX-STOCK with Free cassette lead worth £4
WITH THE LATEST 1.2 OPERATING SYSTEM _
Disc Interfaces available ex stock £97.00 all inc. Y
DISC DRIVES L
Teac CSEOASINGle, OO in i it i s i s bis £212.75
TeaciCEBOE DUl BBOK o v s seimeas s heniid sha s bas e s sea £632.00
TeaciCDBOA DNl 2ZD0K rmie s veritsron s atth e buassssdfoss tuniosnnns £360.00
Cable and Format Disc & Manual ......ocooviviiiiiiiiiiiiniiiineeenns £11.50
TerchZ80.Disc:Pack, /8OO ..uuvuin s ivessmeisns shossiiansss svavasssayansss £874.00
PRINTERS
Y T ] L0 0 i T BT R P R st - i e e L ey £215.00
Sia|lkoshanG P2 D D X N ot ) e tnre e s e A B s B, £271.50
Ens o B E O R e e S L0, 0 e £450.00
Interface Cable' foriabove ....cccuiviiiivivaviamisianasinaisneiisioss vavosessas £15.00 SOFTWARE: Full range of ACORNSOFT, LCIJK.
MICRO-POWER, GEMINI, PLEASE CALL OR
MONITORS SAE FOR LIST. (ADD 50p POST PER ORDER.)
Microvitec: 1A COlOUR . it i iiian diessnings coiniiaas stas dinuuuissie £287.50
Cabel I B Ol O i i it s ven s e T e e ey £230.00
........................................................... £86.25

ANDREW WHYTE & SON LTD

(Authorised BBC Dealer and Service Centre)

LEVEN HOUSE,
12 LEVEN STREET, EDINBURGH,
(Nr. Kings Theatre, Tollcross)
TEL: 031-228 1111 (M-S 9-5.30)

Carriage £6 per item, all prices include VAT,
please check price before ordering.

ES

EDUCATIONAL & BULK
DISCOUNTS AVAILABLE
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5:2 Mail or telephone order: MIGRO MANAGEMENT ORDER FORM

AT COST

s-‘f; Barclaycard or Access Credit Card CODE ITEM

Qry

5] accepted.
9

BARCLAYCARD

9o Only defective or faulty goods may be CREDIT CARD No.
returned.

SUB TOTAL

NAME BARCLAY/ACCESS P&P

ADDRESS

TOTAL

- MICRO MANAGEMEN

32 Princes Street, Ipswich, Suffolk. Phone: (0473) 59181
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AEROSPACE SYSTEMS DEVELOPMENTS LTD
NEW PRODUCTS FOR THE BBC MICRO

HARDWARE

1. Biomedical amplifier 2 channel instrumentation
amplifier, opto-coupled for maximum safety. Measures
all usual biomedical functions. Plugs into analog socket.

2. Extender board. Plugs into vacant ROM socket,
allowing either an extra 16k of RAM or up to 64k of

3. Eprom programmer. Automatic copying and
programming of 2k and 4k single rail chips.
RS423 1Mcs, or user port operation

4. Eprom eraser. Erases up to 16 chips. Timer version
available. Safety switch .... £20.00 With Timer ... £25.00

5. Alarm Unit. 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

6. Cables. Cassette leads (state termination required)

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

2. Mailer. 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 £

3. Utilities. 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

4. Tape and disc copying, printing. 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. (£2.50 up to 50 off, £1.00 for each extra
75 off).

Printing service. Confidential service using Epson and letter quality
printers. Prices £2.50 per 2,000 words Epson, £3.50 per 2,000 words
letter quality. Tapes or disc must be written using our Wordprocessor
or "Wordwise" (except for listings).

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, Launton, 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

v Read/Write speed of 750 BYTES per second

ve Capacity: 101K BYTES per CASSETTE

v Average access time 22 seconds

v Up to 138 FILES per CASSETTE

v Completely automatic — no buttons to press

ve Fully built, boxed and tested. Just plug in and go
v System can support TWO DRIVES

Available from stock PRICE £135.00 plus VAT P&P £3.00

Also available for NASCOM computers PRICE £120.00 plus VAT
Manual only £1.50

Access and Barclaycard accepted
The Hobbit is available from most good computer dealers.
For more details contact:

\Hon Computer Products

KILN LAKE, LAUGHARNE, CARMARTHEN, DYFED, SA33 4QE. Tel: Laugharne (099 421) 515
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HAVE you ever seen those science
fiction films 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 roll and you can all go
home.

He does this by asking some
enigmatic question like “How?” or
“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, if we try this sort of thing what
actually happens is the computer
answers with SYNTAX ERROR or
MISTAKE — a little easier on the hard-
ware, if 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 BEEB
_ BODY
BUILDI

—-or at least
eight bits of it!

output it gives a signal of O 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 mA, 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 is sometimes called a
buffer, which is actually an impedence
matching circuit.

As the VIA can only supply a small
current, we say it has a high output
impedence. Some devices, like relays
for example, may 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

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 it to give adequate

i N R
R
T—1.6v
Total
I Y voltage T
T AN
1.6v
e \L’ N

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

4

COURSE

see what I mean. One of the devices

il
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have 2.7 volts). Therefore to drive this
from 5 volts we need a resistor to limit
the current.

Ohms law states that E=I*R, where
E=voltage in volts (using V would be
just too easy), I=current in amps (see
comment on E) and R=resistance in
ohms.

With this formula you can work out
the value of resistor needed for the
LED. The resistor has (5—1.6) volts
across it and 10 mA (0.01 amps) flow-
ing through it, 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 of electronic design is based on
careful calculation and then gross
approximation. In this case the
approximation was made in how much
current is needed. The more current the
brighter the LED, until finally it 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.

Supply

_ Load

Figure IIb:
Sink current

Figure Ila:
Source current

This is like a tap and a plug in a
bath. A tap will 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 IIa and
IIb. In each, the controlling device is

Supply

Sign;ﬂ{-

Signal

Figure Illa: Source switch

Supply

Figure IV: LED driven from buffer

shown as a switch. If 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 IIla and IIIb.
The second method is the preferred
one. (You might know it would be as it
is not the one you would expect!)

The advantages of 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

Figure IIIb: Sink switch

available voltage.

This is important because not all
logic devices give 5 volts as a logic one.
Some give as low as 3 volts.

Also many TTL 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.

If just a single LED is needed then it
is possible to use the circuit in Figure
IIIb, but a much more economical
approach is to use an open collector
TTL buffer.

Figure IV shows the LED being
driven from a buffer. The device
74L.S05 has six such buffers in it 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 will turn on the output
transistor (closing the switch) and the
LED will light, just as we would expect.

Well, that is one piece of extra
hardware wired up. Now what is
needed in the way of software to con-
trol it?

The first thing we need to do is

+5 volts

14
4 Bl

L

PR i

i
0 volts

3 45 6

Figure V: Pinout of 74LS05 buffer
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program the VIA to tell it 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 &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 (&10) at
address &FE62. °

This can easily be done using the
indirection operator. Thus the com-
mand ?FE62=&10 would set bit 4 as
an output and all the rest as inputs.
(Note that this does not work cver the
Tube. See my comments last month on
this.)

This setting up or initialisation need
only be done once at the start of 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 it 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 the rest of the outputs
unchanged.

To do this you first need to read the
value currently on the outputs by using
the indirection operator on the left
hand side of the equals sign.

Next, only the bit you want to
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 and Exclusive OR. 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 it as “the
mask”. So in our case the word will be
the result given by the instruction

?&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 will leave the word
unchanged.

Note that this operation is carried
out on each bit in the byte separately.
So our mask for setting bit 4 is
00010000 or in hex &10. Thus the in-
struction:

?4FE6O=7LFEGD DR %10

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 everywhere else. This gives a

The OR operation

20 1 i

‘Word

0 0 1 1 | Mask

0 | | | 'Resu]ti'ng:'
word

Cond g

0 0 1 1 | Mask

0 0 | 0 Resulting
word

=';.The Exclusive OR ope_mﬁtih_, .

0 I I 0 | Word

Ofin el R v e e

0 1 0 | Resulting
word

Figure VI: The bitwise combinations of
logical operators

mask of 11101111 (or in hex &EF) to
turn off bit 4. Thus the instruction:

TRFEAO=?RFELQ AND LFE

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 of the three
logical operators will allow you easily
to control any of the bits you want
without affecting the others.

This technique can also be used
when setting up the data direction
register so as to initialise only the bit
you want.

Try and work out a few examples
yourself. Write the mask down on
paper in terms of bits before converting
them to a number.

Figure VI shows every different bit
combination for word and mask for
each logical operator. Remember the
number can be a decimal one if 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, it can be a valuable
form of indication when you do not
want the screen disturbed. In this way
the full 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 flow or the state of
variables without disturbing the screen
format. This is especially useful when

—
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working with machine code.

It can also be useful if you want to
animate the lights in a model.

There are other techniques for con-
trolling devices that require more
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 FET
(Field Effect Transistor).

These devices are just the job for

+Supply
Load
:’"“, " ''' 17 Drain
Gate | & i
2 !
1
I B 1 Source
[ | —

extra components. Also they are not
worried by back EMF (if you don’t
know about back EMF there is no need
for you to be worried by it either).

This means they are ideal for
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 is really nothing to using
them, either. Figure VII 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 of source and drain
appear to be the wrong way round

connecting to a micro as they need no Figure VII: A VMOS FET »
[e>- =<4
To computer Tape
7 pin 2 2 | recorder
cassette D C] for
output @ saving
> 1
<
>
4]
To user port
5 <1
y i
ela
220 Yy 5 {_g(r:order
loading
\ <
\
—— i
S 3]
2 {,‘
Bit 7 G :_l ‘@
.———' .f]_.
S
Ove

Figure VIII: Dual cassette system
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Seere®

FRAME 1 - Leap barrels and fire-balls or
grab a hammer and smash them while
climbing to the top.

You are Morris, a running barrel-jumping
man, intent on rescuing the maiden from
the clutches of the evil gorilla KONG who
has her captive. As you climb the ladders
and girders towards your goal you must
negotiate the many hazards, and if possible
try to collect the lady’s possessions
simultaneously. But each time you reach
her KONG carries her off to a new
location. Your only hope is to hack out the
girders supporting KONG at the fourth
location. Will you make it? Time is your
enemy. It will require all your skill.

GOOD LUCK.

FRAME 3 — Jump on and off the lifts to
cross the screen, passing the bouncing
jacks to finish the frame.

SL880® A
(& [ T § [-T317] )

saLAR SOFT

For the 32K BBC

Micro

pavavavavaral
Christopher Hude

®1983

SOLAR SOF T

and

JOYSTICK OR KEYBOARD
SOUND (ON OR OFF)

FULL COLOUR GRAPHICS
100% MACHINE CODE

4 DIFFERENT FRAMES

TOP 10 HIGH SCORE TABLE
FOR ALL M.O.S. VERSIONS

SOLAR SOFT

Dept. B,

5 Westmorland
Drive,
Camberley, Surrey
GU15 1EW.

FRAME 2 — Run along the conveyor belts
avoiding the pies and KONG himself. Mind
the moving ladders.

£6.50 for tape fully inc.
£9.00 for disc fully inc.

Immediate despatch on all single orders.
Dealer enquiries welcome.

If YOU have written any quality BBC
software send us a copy (preferably
documented) on a cassette or disc, and if it
comes up to our standards we will pay the
top royalties for its sale.

FRAME 4 — Remove the eight bridges by
crossing them, and smash the fire-balls, to
send KONG falling to his death.
LSTED

L LT

Goerd

HAPPY NUMBERS

Uses full colour graphics to present attractive images to

TIMEMAN ONE

Children will love learning to tell the time and set the clock with
TIMEMAN ONE. Right/wrong answers shown by happy/sad faces
and figure climbing up {or 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:

@ Telling hours e Telling minutes e Telling hours and minutes
e Setting hours e Setting minutes e Setting hours and minutes
e Attractive use of sound, but level adjustable. e Children shown
the correct answer after each wrong entry, and the chance to try
again. e Features full BES MONITOR - records individual chil-
drens' separate entries. e Ability and needs easily identified,

encourage children to learn their numbers and count. No reading

skills required for this very easy to use program.

o Children encouraged through attractive flower collection and
happy/sad face responses to their entries.

o Full use of sound reactions, but only with correct answers!

e Incorrect entries show equivalent number, then original entry
counts to correct number. Records every entry to identify
problem figures.

Suitable for 4-6 year alds and BBC Model B.

What time it
Z8 minutes past i
r D‘clock

WORLD-W'SE practice at specific stages can then be chosen.
Two programs enabling children to build up fascinating Ideal for 4-9 year olds and BBC Model B.
information banks on their favourite geography subjects. Covers TIMEMAN ONE %

both UK and World in a series of 10 categories including, e.g. canals, towns, antiquities, etc.
Your atlases and reference books well used as they try to find a river that passes through the

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.

e Stimulates fascinating (and educationall) discussions as to the difference between
alligators and crocodiles, and whether oil is vegetable or mineral.

e Encourages use of reference books as children try to find the answers to their own
questions.

e Maintains full information on individual childrens’ entries.

Suitable for ages 7-13 years and BBC Model A and B.

@ Save and load the data at any time.
AVAILABLE
WORDHANG

o Personalised responses with attractive sound.
Educational version of ‘hangman’ word game, with full colour graphics and simple but All programs feature explanatory booklet. Postgage and packing

Equator, or who built the Parthenon! Features:

o Powerful review/edit facilities to correct entries if required. DI S KS

o Maintains extensive information on individual childrens’ entries. Now

Suitable for ages 7-15 and BBC Model B.

attractive screen layout. Children no longer find learning to spell a chore as they try to keep despatch by first-class post, send cheque to BES now!

him alive! Host of attractive features include: o

FREE. For 24-hour

= Lists totalling 260 words to suit reading age/subject. Facility to create and save own lists — t% Castaty Disk
\ ideal for that weekly spelling list! e a Fe. . a P Total
e Time limit can be set for each guess. Code ltem , ty Price ty rice  Tota
o Monitors individual childrens’ performance — time taken, list used, correct/incorrect ;g ‘ngs‘:ﬁ;ﬂ TN Eg 3; T E:g'gg E
attempts, etc. = s :

P 21 Animal/Vegetable/Mineral €569 ——_ £1099 £
Suitable for ages 5-13 years and BBC Model B. o oy Nebere e
QUALITY EDUCATIONAL PROGRAMS 23 Timeman One N ERIE e S R R D QO
.. already proving very useful and popular . . . envisage being widely used by children.”

Mr |, Wilson, Headmaster, Weybridge C.E. Middle School. | enclose cheque payable to BES Total: £

AVAILABLE FROM GOOD BBC MICRO DEALERS

Name

August 1983

BES, Dept BUS, Bedfield Lane, Headbourne Worthy,

Winchester, Hants S023 7SQ. Tel: (0962) 882474 BBC
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Norsoft

Software for the BBC 32K
and Spectrum

LD GEMINI
Send S.A.E. for details

91 Roundwood Road, Northenden,
Manchester Mi22 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,
RM12 6QB.
Telephone: Hornchurch (04024) 40864

R. UPFIELD

RADIO & T.V. SERVICES

4 High Street, Botley, Southampton SO3 2ZEA. Phone: Botley
5004

RGB + TV for £69. + 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. Upfield or phone Neil Smith on
Botley 5004.

(Interface as supplied to and approved by the Hampshire Education
Authority).

TEACH YOUR CHILD AND
JUSTIFY YOUR MICRO!

Q.K. So your wife hasn’t said much but | bet 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, +) 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 it too! £5.99 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. £5.99 incl. p&p.

Sp 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, Herts SG12 OEN.

BBC micro-Aid

SOFTWARE - Programs that are guaranteed to run! Save hours of work and warry with these
utilities and practical programs on cassette or disc. Orders are posted the same day

102 CASHBOOK Double entry 4 columns with accounts & analysis £ 595 B
102d CASHBOOK  Full disc version. 1100 items on 100k disc £ 9.96 B
103 LEDGER Complements CASHBOOK with ageing & analysis £ 595 B
104  MAILING Holds 218 addresses. Alpha & post code sorts, fast search,
any format labels & update £ 595 B
105 PAYROLL In 2 parts to handle (separately) weekly or monthly PAYE &
(W or M) NI for 100 employees. Fully supported £1390 B
105a Manual 30 page A4 manual with examples. Extra. No VAT. £ 250

106 MEMO-CALC Database/Calcsheet with up 1o 255 columns, string or
numeric data, sorts, searches, calculations, with automatic

fully formatied printout facility 995
106a Manual 20 page A4 manual with examples. Extra. No VAT 200
201 CARDS Beat Bruce Forsyth at his own game, State model 295 A
202 BATTLE Fast moving game simulation of a minefield 295

203 HANGMAN Word game in English, French, German, Italian, Spanish
301 BANNER Printout large text and graphics on paper
302 DISTANCES Three graphic maps of UK., EUROPE & the WORLD

M mEEm e
g
©©
oo
>
i ¢
OO TODOE o

Calculate the distance between any 2 places 3.95
303 FLAGS 98 full colour flags of the world with questions 395
304 STATPACK Statistics package giving over 30 results 8.95
504 PROCAID includes SEARCHBAS 1o search a BASIC program and alter
i1, PROCVAR 1o list variables in a BASIC program &
PROCFLUSH 1o clear resident integers in RAM £ 345 A/B

505 UTILITY-A Qur best selling tape includes PROCAID
DEFCHR to design, display & store graphic characters,
SORTM/C a very fast machine code numeric sort,

SORTBAS The undisputed fastest BASIC sort routine £ 595 A/B
600 FORTH '79 FORTH second language ROM for either OS £34.74 B
601 LOGO-FORTH Another language ROM for the BBC Micro £55.00 B
602 TINY PASCAL Structured language ROM for the BBC Micro £55.00 B
605 WORDWISE Superb fast & easy Wordprocessor in ROM £34.74 B
606 BEEB-CALC ROM based spread sheet with floating point maths £34.00 B
607 DISKDOC ROM for disk problems in format, search, files etc £19.00 B
608 PRINTPAK Toolkit ROM for screen dumps, spooling etc £19.00 B
721 BOOKS Various titles for the BBC Micro from £ 695
801 CASSETTES C12 Computer quality tapes boxed in 10's £ 450
810 5.25° DISCS MEMOREX Soft sectored 40 track 5/5 £1995
901 EPSON RX-B0 Superb printer. 100 cps, 3 Ints, graphics, tractor £279.00
902 EPSON FX-80 Magnificent. 160 cps, 6 founts, graphics. F/T Roll £379.00
910 DISC DRIVES Slimline TEAC or MITSUBISHI with power supply, 100k -

800k format disc cable and excellent manual. From £199.00
920 VDU STAND Stainless Steel Support protects your micro £19.95

ADD VAT TO ALL PRICES EXCEPT MANUALS AND BOOKS.
FOR COPIES ON DISCS ADD £1.50 PER DISC. NO PACKING CHARGES.
MOST PROGRAMS AVAILABLE ON MICRONET 800.
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 0JX.
Tel: 0209-831274
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SAPPRIR
Softwaye

BBC 32K 0s 0.1 1.2
FROGJUMP ’
Guide the little frogs to their spawning ground.s 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, mach‘lne
code screen updating for extra speed. One of the best versions
around forthe BBC . ..coovviiiiineenneciinnnians B e 8 e s £5.95

OTHELLO p

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 if you get stuck. The deluxe version of this
challenging game of strategy £5.95

FUN PACK

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
3D 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 Y T I KT T £5.95

Prices fully inclusive.

SAPPHIRE SOFTWARE
BOX 67, Wakefield, W. Yorks.




From Page 82

because the solid state physicists who
dream up 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 of the load is con-
nected to 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 oft
I Two-pole change-over 5 volt
relay. :
1 VN10KM power VMOS FET.
1 Green LED and limiting resistor.
3 PCB-mounting 7-pin DIN
sockets.

2 7-pin DIN plugs with 1ft of 6
core cable.

1 Small piece of perforated copper
strip board.

@® It is available from The Micro
User for £9.95, including p&p and
VAT. There is an order form on
Page 87.

be switched by the 5 volt output of the
user port.

The V in 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, if you have a program
that handles data you will not be
restricted to using files that can be
wholly contained in the computer at
any one time.

As you have two recorders you can
load in a portion of your file, modify it
(or not) and then write it 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 of your hymn book
(the User Guide) it states that you can
“easily implement a dual 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 1 did the internal relay
kept coming on.

A phone call to Acorn assured me
that there was no fault with either the
operating system or 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 to speak to someone really
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 “Yes, you are completely
right!”

Apparently some problems with the
serial ULA had resulted in a patch
being put into the operating system (1.2
no less) that turns the cassette relay on
and off very rapidly just before a
LOAD and SAVE but after the
OSBYTE call has been made. This is
the electrical equivalent of giving it a
thump!

This cured the problem, but left the
cassette relay on, exactly as I had
found.

In another priceless quote from
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 it “in house”.

Well if 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 VIIL
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 that the recorder is
switched on only if the internal relay is
on AND the external relay is off.

The other recorder is wired up
conventionally to the normally open
contacts. An LED is added to indicate

e 0
. 1
~——1 —— 4
et
i Rt
oof——

7 pin DIN socket as viewed
from the underside

VK 10KM VMOS FET

Figure I1X: 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 the flow of the signal or
whatever and can wire it up in an
orderly fashion.

However, with a practical layout it is
very easy to miss something and, as
you well know, no amount of 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 com-

_’
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BBC COMPUTERS Introducing
FROM FAIRHURST
INSTRUMENTS LTD.

i
Qo ware
A French Language

WORD PROCESSING PACKAGE ek b
£999 + VAT e
Includes: BBC ‘B’ with disc interface, disc Zaliavelors
drive, daisywheel printer, Wordwise, all * Graduates
cables etc. : :.rfmnga:-gtst:nyone having

an interest in French
will benefit from this
unique language
learning aid

BBC ‘B’ Disc Controller Chips, Disc Drives
and Upgrades.

ALL FOR IMMEDIATE DELIVERY

* Ready made lessons provide an enormous vocabulary of words,
We stock the Complete range of BBC phrases and verbs arranged in subject groups.

equipment including, Econets, Printers, * Lessons can be run in three ways; learning, self-test or speed and

. . : suracy test.
Colour Monitors, Plotters, Graphlc Tabiets TLEE;? I:fgefformat displays including all French accents; different
and Software.

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.

i Choice of Level A or B cassettes with 3

Apple and TOI’Ch Computers available. totally different vocabularies. £9.95

each (P&P inc.) i i
" H Both cassettes include extensive word s

Phone' WIlmSIOW (0625) 533741 lists; verbs and phrases are introduced SOFTWARE

in Level B. Available from dealers or
Dean Court! Dean ROW, fggi:w(mg-soow R 1 Pilgrims Close, Harlington,
WOOdfOI‘d Road, Wllrl’!SlOW. Master”, “The Spanish Tutor” ?;?5655%55 gsliiz

PRECISION DUAL AXIS

CONTROL STICK MICROMODE COMPUTER

CORRESPONDENCE COURSES

Suitable for usne;] wi;h Compluters, Robatics, LEARN BBC BASIC the easy way
achine tools. i
Widely used by Government departments and In your own home —at your own pace
industry. * * BASIC 1 * &

A FIRST COURSE IN TEN lessons only £18*

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.

SUPER SMOOTH PRECISE ACTION, SEPARATE FINE * Or lessons 1-5 for £10, with an option to take lessons 6-10 for a
TRIM ADJUSTMENT, ACCURATE CENTRING, LONG further £10.
LIFE MOULDED NYLON PARTS e e e e S e Tl
Available in kit form — easily assembled. —— — ———
Standard version — Carbon track Pots. 1 off £8.50 Enrol today: Post the coupon to:
P&P 75p MICROMODE, 32 West End Avenue, Gatley,
De luxe version — conductive plastic film pots. Cheshire, SK8 4DR. Tel: 061-428 6683.

I

|

|

1 off £12.80 P & P 75p |
Send SAE for full details of sticks and servos suitable I
for Robotics. A DD RS S e |

OEM and Trade Enquiries invited [
|

|

|

l

SKYLEADER [ [ e R LS O O U T e O R O

| enclose cheque/postal order to the value of
made payable to MICROMODE.

Airport House, Purley Way, Croydon,
Surrey, CRO 0XZ. Tel: 01-686 6688
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From Page 85

ponent is and what it does. All 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” of 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 "AUBUST 1983"

40 PRINT "BY MIKE COOK"

30 7AFE62=7LFELZ OR 4BO

b0 P4FE60=7LFELO AND L7F

70 FOR A=0 TO 2 STEF 2

80 P¥=4DDA

50 I

100 OPT A

110 .PTCH

120 CHP 137

130 BNE USNO

140 TYA

150 CHP &0

160 BER AWRITE

170 TXA

180 CHP #0

190 BEQ DONE2

200 LDA 4FELO
210 ORA #%B80

220 JMP SKIP

230 .DONEZ LDA YFEG0
240 AND #&7F
250 .5KIP STA &FE&0
260 RTS
270 .AWRITE LDAR137
280 ,USND JNP (VECT)
290 .VECT NOP:NOP
300 1
310 NEXT
320 7VECT=2720A
330 ?{VECT+1)=7&20B
340 7%20A=PTCH MDD 256
350 7420B=PTCH DIV 234

360 PRINT"PATCH NOW INSTALLED®
370 3KEY 10 ?AFE62=480:?FE60=0:
%20A=4DA: 7420B=LD M

=

r---—---- e ———————— T L T L L

The machine code program sits at
the bottom of the free space in page
&D. This is to allow you to run other
programs, such as ‘screen dumps,
which always seem to start at &DO00.

Also if 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 if 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
&20B and &20B into a space at the
end of 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

--YOUR ORDER FORM

for the Beeb Body Building packs

THE BEEB
BODY
BUILDING
COURSE

to re-install the patch.

All you need to do is 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 at
how to control something that needs a
lot more oomph and allows you to
extend your controlling influence.

#i

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 s e
O Beeb Body Building Pack 2 L.
O] Beeb Body Building Pack 3 ES sy o
O Combined Packs I and 3 e ol

Plus post and packing £ 1. 00
Total

B
i
i
|
|
1
|
= i

POST TO: BBC Packs, Micro User, Europa House, 68

Chester Road, Hazel Grove, Stockport SK7 SNY.
Please allow 28 days for delivery
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Part six of MIKE BIBBY’'S

introduction to programming

LAST month we looked at creating a
loop using the idea of 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 of 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 to
print out the numbers 1 to 24.

that if we were to make line 70:

70 UNTIL FALSE
the loop would repeat indefinitely. This
is because the program hasn’t given the
micro anything to be FALSE, so it
keeps repeating.

You see, the BBC Micro is very
sweet natured — it believes everything is
TRUE until it is told otherwise!

Try making line 70:

70 UNTIL TRUE
and your loop will “disappear™. To our
ingenuous micro, all is gospel!

Have a look at Program II. This is

10 REM PROBRAN I

20 MODE &

30 nuaber = 0
40 REPEAT

50 nuaber = nuaber + 1

60 PRINT number

70 UNTIL nusber = 20

80 PRINT *We have finished the
loopt -

10 REM PROGRAM I1

20 MODE &

30 total=0

40 REPEAT

50 INPUT “A NUMBER®,nuaber

60 total=total+number

70 UNTIL nuaber=0

80 PRINT*The total was “;total

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 it 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, UNTIL 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

Lets go

Program IT

slightly more complex than ones we
have met so far, so let’s discuss it 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 to signal that you've
finished.

In this program the key is 0,
since you wouldn’t want to use the
program to add 0 to anything.

Line 70 tells the micro to keep on
repeating the loop UNTIL the last
number input is 0.

Notice how line 60 adds up the total.

It’s a bit like our previous lines such as
number=number+ 1

Let’s go through it, adding a couple
of numbers:

Initially total is zero. Then line 50
inputs a number. Let’s say it’s 2. Line
60 adds this to the total, which is at this
point zero, and stores the result
(2=2+0) in the variable total. So now
the total is 2, which is correct since we
have only input one number, 2.

The loop then repeats, since the last
number input wasn’t zero, and you're
prompted for another number. Let’s
assume we chose 6 this time, so
number has the value 6. Line 60 adds
this to the previous total (2) then stores
the result (8=6+2) back in total.

If we then went on to input a 4, line
60 would add this to the current total
(8) and store it back in total
(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 to contain the total of the
figures since line 60 updates total at
each input.

When we wish to put a halt to the
proceedings we simply input 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 > and <? The first means
greater than and the second means less
than.

For example, 6 > 3 means 6 is
greater than 3, which is true. 5 < 3

even more
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means 5 is less than 3, which is a
downright lie!

These symbols are known as ine-
qualities.

(If 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, or
smaller, end. It may not be the way
Einstein remembered it, but it works
well enough for me!)

Look at Program III. This simply

ten, it’s exactly 10, so the loop is
repeated and line 50 prints out 10.

Then, of course, 2 is added to
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, it
should be fairly clear. Can you alter the
program so that it prints out all the

test is greater than or equal to 6.

Similarly, =< means less than or
equal to.

Less obviously,<'>means not equal
to.

By now we are used to the idea of
testing for conditions at the end of a
REPEAT ... UNTIL loop. Let’s have
a look at another method of testing for
conditions — the idea of IF ... THEN.

Here we tell the computer IF such
and such is true THEN do something.
For example, in Program V we use the
IF ... THEN test three times to sort

10 REM PROGRAM I1I
20 MODE &
- 30 number=0
40 REPEAT
50 PRINT nuasber
60 number=number + 2
70 UNTIL nuasber = 10

10 REM PROGRAN IV
20 HODE &

30 nuaber=10

40 REPEAT

30 PRINT number
60 number=nuaber - 1
70 UNTIL number < 5

Program Il

prints out numbers in ascending steps
of 2 from 0 to 8.

Notice that it 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 of 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 of number must be
greater than 10. If 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 of
number to 10. Line 70 checks to see if
number is greater than 10.

Of course number isn’t greater than

Program IV

numbers from 10 to 1? How about
from 100 to 07

What happens if 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

10 REM PROGRAM V
20 MODE &

nugber® is greater than 10.°
: 60 IF nusber = 10 THEN PRINT
| number* is equal to 10.*
O ERa 0 THEN P
~ nusber® is less than 10.*
80 UNTIL FALSE

Program V

the number we input into 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 is the condition is met)
THEN the computer does something —
in this case printing out that the
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

4
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From Page 89

printing its message only if number is
equal to 10.

Line 70 then checks to see if number
is less than 10, and prints out the
appropriate message.

The whole thing is tied up in a
REPEAT ... UNTIL loop so you can
keep on testing to make sure that the
IF ... THEN statement really does
work.

You don’t have to 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. If you input
anything other than YES, the program

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 GOTO to
create a loop, unlike our previous loop
with GOTO this is a conditional loop.
If string$ isn’t YES the micro does
what follows THEN: it goes to 30,
since the condition after IF is true.

If string® 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

UNTIL loop to print out the numbers |
to 6.

Program VIII 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 far easier to understand the
REPEAT ... UNTIL loop.

The use of 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 FOR . .. NEXT loop, and will
really start putting our micro to work.

10 REM PROGRAM VI
20 MODE &
30 INPUT®Do you want to finish®,
string$
40 IF string$¢>*YES" THEN 60T0
30
50 PRINT "Alright,we’ll stop.”

10 REM PROGRAM VII
#0 MODE &

30 nuaber=|

40 REPEAT

50 PRINT number
40 nuaber=nuaber+1{
70 UNTIL number)é

10 REM PROGRAM VIII

20 HODE &

30 number=1

40 PRINT nueber

50 number=nusber+{

60 IF number ¢= & THEN GOTO 40

Program VI

Program VII

Program VIII

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!!

discs.

use ANALYSE.

DAC Disc Drives

Games Joysticks

* ANALYSE DISC «
—recover information from damaged

— copy protected discs.
— protect your own valuable software.

— full documentation giving details of
disc organisation in addition to how 10

£15.00 inc. VAT and p&p
BBCA & B MICROCOMPUTERS IN STOCK

Disc Interface Kits ...
A to B Upgrade Kits .

14" Colour Monitors ...

Data Cassette Recorder:

B.B.C. ACORN COMPUTERS
IN LEICESTER

Specialists on hardware and software
* Fully authorised ACORN-BBC Dealer *
** Complete after sales service — repairs and maintenance

contracts**

* SCREEN DUMP ROM *
copy any screen in any mode.
— compatible with MX80, FX80, RX80,
CP80, GP100, GP250, ete.
fast machine code dumps.
— X one, X two, or X three,
plugs into page ROM socket.

£15.00 inc. VAT and p&p

... £212.00 inc. VAT
£92.00 inc. VAT
£66.70 inc. VAT

We have a wide selection of Printers including EPSON FX80, RX80, Shinwa
CTI CPBO, Seikosha GP100, GP250 etc. in stock prices from £200.

£269.00
... £25.00
... £39.00

12" Monochrome Monitor ..... £100.00
BBC Paddles =i i . £14.00

Most of the best software in stock including Acornsoft, Programpower,
Bugbyte, Computer Concepts, Superior Software, Nibblesoft, Fisher-Marriott

ete,

A wide selection of Books, Magazines and accessories.
See a demonstration of the PLS Digitiser — £120.00

Available NOW — unbeatable value at £19.95
(includes full instructions, VAT and P&P) —
from:

J & H SOFTWARE,

‘The Elms’ Sussex Road, Southport
PR9 0S].

All our prices include VAT but please add £5.00 postage for any major item
{computers, monitors, discs etc.)

Please call and visit our new showrooms at:-

D.A. COMPUTERS LTD.,
104 London Road, Leicester.
(2 mins from Railway Station). Closed Mondays

Telephone: (0533) 549407
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FINANGIAL GAMES

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 its 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”
Micro User, June ‘83

“A must for all budding politicians”
Computer Answers, June ‘83

“Thoroughly enjoyable and worthwhile decision-making activity and, as such, it can

be thoroughly recommended”
Educational Computing, June '83

£5.95 with full instructions

INHERITANCE WORLD TRAVEL GAME
Have you ever wondered what you'd do if you A game for 1 or 2 players. Rush
camedinto somermongy? VWolldi.youtbe dole around the world collecting souvenirs.

to invest it and watch it grow, or maybe start

a small

business and become a millionaire. Keep your head and try to avoid the

With Inheritance you have the chance to find dangers inherent in such a journey.

out.

"A great game, really two games for the price

of one”

“Exciting, competitive and even

educational — not to be missed”
Micro User, June ‘83

£5.95 ' £6.95

with full instructions with world map and full instructions

* Special Offer to Micro User readers
ALL 3 GAMES £16.95

SIMON W. HESSEL SOFTWARE

(Dept. B1)
15 Lytham Court, Cardwell Crescent, Sunninghill, Berks.
Telephone: Ascot 25179

24HR DESPATCH — PLEASE ADD 30p P & P
— UNLIMITED GUARANTEE —
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" Simonsoft |

Specialists in High Quality Software for
the BBC Microcomputer

DISASSEMBLER (A/B) —a 'smart’ disassembler that will generate
fully labelled assembly listings of any machine code program — data
is automatically differentiated from code and displayed together with
its ASCIl 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
L o o T e N Vi SR s £7.95

EMULATOR (B) — 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

Q‘ altered and 'emulated’ — features single step, breakpoints register

“‘ display, edit modes, data display mode etc etc — since the machine

code is interpreted there is full protection from errors.

Probably the most useful machine code programming tool.

B U O e e T R N e rhers £8.45

BASIC GOODIES (A/B) — a set of useful BASIC debugging
routines saved in *EXEC format and fully documented — includes
PROC/FN LISTER which lists the lines where procedures and
functions are defined together with name, parameters etc —
Q VARIABLE LISTER displays the current values of all or selected

%ﬁ 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 reportad — and
more besides.
Basic Goodies

Prices are fully inclusive (for disc version add £3.00 and state single
or double density)

All programs are fully guaranteed and 0S 0.1 to 1.2 compatible.
DEALER ENQUIRIES WELCOME

Simonsoft

Front Street, Topcliffe, North Yorkshire, YO7 3RJ.

EDUCATIONAL SOFTWARE

LINDEN LEA, ROCK PARK,
BARNSTAPLE, DEVON. EX32 9AQ.
TEL: (0271) 45566

AT LAST!
GOOD EDUCATIONAL SOFTWARE
We think we’ve got it right. No doubt you'll tell us
if we haven't.

An adventure/simulation project designed to
SPACEX engage a whole class in strategic planning,
f1 O 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
(and children) to create new, or adapt existing,
files.

WORLD
Geography
£10

LINES A set of 2 programs designed for the younger
child (but enjoyed by the older ones). LINES —
and teaches and testsGthe concepts of 'horizontal
and ‘vertical’. ANGLES — teaches what is and

ANGLES isn't a right angle. Both use sound and graphic

£5 effects which your children will love.
(Definitely not boring!) The long term
effectiveness of these programs has been
proved in the classroom. Ages 6+

All 1. are classroom tested P&P included
4 MAT 2. use sound and graphics for disc
3. are ideal for home use add £2

programs

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!I! — Wiped out. Later, on your cloud, playing your
digital harp, you think “If only the SMART BOMB button had been
next to the laser on the handset? I'd be alive today.”, "If only the
joystick had sprung back to centre at least I'd be still up there
fighting.”

NOWI!!I 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.

Spectrum AQSCOM

1) COLOSSAL ADVENTURE: The classic mainframe game "Adventure"
with all the original treasures & creatures + 70 extra rooms.

2) ADVENTURE QUEST: Through forest, desert, mountains, caves, water,
fire, moorland and swamp on an epic quest vs Tyranny.

3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have
survived His fall. 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 £9.90

@ X:X? FOoRTH, FORTH TOOLKIT

"rqFORTH" runs on 16K or 32K BBC Level 9 Computing are pleased to
micros and costs £15. It: announce a new toolkit for
* follows the FORTH-79 STANDARD '‘rq FORTH" on 32K BBC micros.

and has fig-FORTH facilities; It costs only £10 and adds the follow-

* provides 260 FORTH words; ing facilities to FORTH:

* isinfinitely extensible; * a6502 assembler, providing

* has afull-screen editor; machine-code within FORTH,;

* allows full use of the M.O.S; * turtle graphics, giving you

* permits use of all graphic modes, easy-to-use colaur graphics;
even 0-2 (just!); * decompiler routines, allowing the

* provides recursion easily; versatile examination of your

* runs faster than BBC BASIC; compiled FORTH Programs;

* needs no added hardware; * the full double-number set;

* includes a 70 page technical * an example FORTH program: and
manual and a summary card; demonstrations of graphics;

has hundreds of users. * other useful routines.

DELTA 14 B JOYSTICK HANDSET FOR BBC £10.00
DELTA 14 B/1 ADAPTER BOX & CABLE £13.00

Including VAT "P&P 95p

Cheques or postal orders to:

VOLTMACE LTD., Park Drive, Baldock, Herts (0462 894410)
Callers welcome Monday to Friday. Trade quantity discounts.

“Maybe | could have a gatlin gun, firestreak missiles, photon
torpedoes, warp drive, Hyperspace drive .... "

92 MICRO USER August 1983

*
. nn’com Asteroids ... m/c,g£7.90

Galaxy Invaders . m/c,g £5.90
Extension Basic ..... £15/E30 ROM Missile Defence m/c,g £7.90
Adds 30 new keywords to BASIC Super Gulp ........... .. eb,g £4.90
Compression Assembler 2 ... £12 5-games cassette . . misc £5.90
Small Source + high speed (FULL 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 U, 229 Hughenden Road, High Wycombe, Bucks. HP13 5PG




Fruities listing

From Page 60

10 PROCinit
20 (ONERRORPROCerror
30 REPEAT
40 #FX12,0
a0 #FX15,1
60 #FX4,1
70 REPEAT:MODE7:PROCheader:PROCti t1
85
B0 TIME=0:A%=0:REPEATAL=INKEY (1) zUN
TILA%=890RA%=780ORTINE>3000
90 IFAL=89PROCinstruct:ELSEIFTIME}3
000: HODE2: PROCsCOres
100 UNTILA%=78
110 HODE2:VDU23;8202;030;0;19,4,1;0;
120 PROCscreen: PROCaove(0)
130 2Fxi1,1
140 #FX12,1
150 REPEAT
160 PROCmanmove
170 IFPOINT (X¥+32,Y%-24)=51PROCdead
180 #FX15,1
190 PROCaliens (Y%)
200 IFPDINT(X%+32,Y%-24)=51PROCdead
210 IFNO%=0PROCsheet
220 PROCoxygen
230 UNTILMANZ{=0
240 UNTIL FALSE
250 END

270 DEFPROCmanmove

280 K%=INKEY(0):IFK%=-1ENDPROC

290 IFK%=32PROCdiq:ENDPROC

300 IFKI=47XY=X1+64:1NCAR%=T

310 IFKY=46X%=X%-h4: NCARY=8

320 IFX%X1216X%=1216ELSEIFX%COTHENXY
={

330 KL=KIAND&DF

340 IFKY=65ANDPOINT (XZ+32, YZ+6) =RAYY
={%+32: NCAR=12: PROCmove (1) : ENDPROC: EL
SEIFKZ=A5ENDPROC i

350 IFK%=90ANDPOINT (X%+32,YX-42) =R%Y
%=Y7-32:NCARY=12: PROCaove (1) :ENDPROC:E
LSEIFK%=90ENDPROC

360 PROCmove(1): IFPOINT (X%+34,Y%-58)
=54Y%=Y%-32: PROCaove (0) : PROCdead: ENDPR
ac

370 IFPOINT(XX+34,Y%-58)=0PROCfall

380 ENDPROC

400 DEFPROCmove (LX) :VDUS:GCOLT,3: MOV
EOLDXZ,0LDYZ: VDU227+0CARY: MOVEXY, Y41 VD
U2274NCARY: SOUNDE10,~10,6,LE: OLDXX=XY:
OLDYX=Y%s OCARZ=NCARX: YDU4: ENDPROC

410

420 DEFPROCdig: IFNCARY=7PROCdig_righ
tsELSEIFNCARZ=BPROCdig_left

430 ENDPROC

440

450 DEFPROCdig _right: IFPOINT (X%+63,Y
1-12) =RZORPOINT (XX, Y%-40) =100RPOINT (XX

+160,Y4-36)=00RPOINT (X%+94, Y%-60)=00RP
OINT(X%+96,Y%)=-1ENDPROC

460 AY=POINT (X%+92,Y%-38) :BX=POINT (X
%192,Y7-54) : NCARY=9:PROCacve (0} : SOUNDY
10,-15,4,1:6C0L0,8:VDUS; 10595127

470 IFB%=5%PROCKill right

480 IFAZ=0ANDBY=0VDU238:50UNDO, 15,6,
{

490 1FA%=0ANDBL=BYDU231

300 IFA%=BANDB%=BYDU230

at0 NCARY=7:PROCmove(0):ENDPROC

520

330 DEFPROCdig left:IFPOINT(X%-1,Y%-
12)=R%ORPOINT (X%, Y%-40)=100RPOINT (X%-9
6,Y%-36)=00RPOINT (X%-32,Y%-60}=00RPOIN
T{X%-10,Y%)=-1ENDPROC

540 AL=POINT(X1-48,Y%-3B):BL=POINT (X

.Z-36,Y1-56):NCAR1=10:PRﬂEnuve(UJ:SDUND

%0010,-15,4,1:6C0L0,8: VDUS; 10;8;127

330 IFB%=SYPROCKill left

360 IFAL=0ANDBY=0VDU23B:50UNDO,~15,6

1
¥

970 IFAZL=0ANDBL=BYDU23!
- 580 IFAZ=BANDBY=BYDU230

390 NCAR%=B:PROCmove (0): ENDPROC

600

610 DEFPROCfall:NCAR%=12:50UNDE12,3,
230, 1:REPEAT: YI=YY-16:PROCAove (0) s UNTI
LPOINT (X%+30,Y%-58) =BORPOINT (X%+30, Y1~
33)=100RPOINT (XZ+32,Y%-42)=RLORPAINT (X
1+36,Y4-58)=5%

620 IFPOINT(X¥X+36,Y%-58)=5%450UNDL00L
3,0,0,1: Y4=Y¥-32: PROCnave (0) s PROCdead:
ENDPROC

630 SOUNDE1Z2,0,0,1:50UNDO,~15,4,1:NC
AR%=13:PROCAove (0) :ENDPROC

640 DEFPROCoxygen: 0%=0%-2:PRINTTAB(7
y31030%; " ";:IF0%C=0PROCdead

630 ENDPROC

bh0

670 DEFPROCdead:NCAR%=12:50UNDE12,2,
170,60:FORN=1T020: Y%=Y1+32: PROCa0ve(0)
1 Y1=Y2-32: PROCmove (0} s SOUNDY1L 4, N212,
60:SOUNDELO,2,7,60:NEXT: VDUS; 127;232;4
tFORN=1T030002 NEXTz MANZ=MANT~1: IFHANIC
=0PROCend: ENDPROC: ELSERY=0%-1: PROCShee
t i
680 ENDPROC
690
700 DEFPROCend:VDU4:COLOUR128: COLOUR
6:PRINTTAB(7,14); "THE END";:FORNZ=1T06
0:VDU19,8,RND (71505 :FORn=1T070: NEXT: 50

~ UND&11,4,RND(N) ,60:NEXT: VDULY, B, 2505 :P

RINTTAB(7,14) ; +FORN=1T07:COLOURN: VDU22
T:SOUNDE10,2,6,60: FORT=1T0599: NEXT:NEX
T:TINE=0

710 REPEATUNTILTIME100: IFHIZCSCATHE
NHI%=5C%

. T20 ENDPROC

730

740 DEFPROCaliens(Z%}sLOCALXY%,Y%:NL=
NT+1: IFNZORINY=L

730 IFS%(NX)=0ENDPROC

160 XA=AXLINL) s YX=RYL(NL) : Vi=HYZ (N7
TWL=MY (NL) s AX=POINT (K%+2,Y%46) 1 B=POI
NT (X%42,Y%-42) s CA=POINT (X%+30,Y%-48):D
%=POINT (X%+36,Y%-38)

770 TFWL>0ANDAX=REYE=YL+WY

780 IFWXCOANDBYL=RYY%=YL+H

790 IFCY=0ANDDY%=8PROC+i11:ENDPRAC

800 IFCX=0ANDD%=0PROCdrop:ENDPROC

810 IFYX=920RY%=2520RY%=4120RY%=5720

RY%=7320RY%=892PROCI evel

B20 AXL(NL)=XXzAYL(NL) =YL MXZ(NZ) =V
1 HYZ (NL)=WY: PROCamove: ENDPROC

830

840 DEFPROClevel : X¥Z=X%+VLiz IFXACOVI=6
43 XE=64ELSEIFNL>1216VE=-64: X1=1216

850 IFTECYLINX=-32

B0 IFIZXYZWY=32

B70 IFYX=T%Wi={2-RND(3))%32

880 ENDPROC

820

900 DEFPROCFil1sAYLINT)=AYL(NZ)-16:P
ROCamove: SOUNDO,-15,2,3: AYL(NY) =AYL(NY
)+16:PROCamove: 6COLO,B: VDUS; B; 105228;4
+ENDPROC

210

920 DEFPROCdrops AYZ(NYL) =RYZ(NL) +16:P
ROCamove: AYZ (NA) =AYZ (NL) -16: PROCamove:
SOUNDE13,4,50,60:L7%INL) =LY% (NK) +12 IFLY(
N%)=Z0THENIFPOINT (X%-2,Y%-6)=BORPOINT(
{%+74,Y%-6)=8PROCcrawl out:ENDPROC

930 IFPOINT(X%-2,Y%-4)=BORPOINT (X447
4,Y%4-6)=BENDPROC

940 SOUNDLI1,0,130,1:S0UNDA10,-15,7,
b:AYL(NL) =AYL(NX)-32:PROCamove: ENDPROC

930

960 DEFPROCcrawl outsAYX(NL)=AYL(NX)
+32:PROCamoves FORUZ=100T02505TEP10: 50U
ND&11,0,U%,1350UND&L0,-15,7,1: NEXT:6CO
L0,B:VDUS;8; 105228; 4: LY (N%) =0: ENDPROC

970 DEFPROCkill right:LOCALNX:FORN%=
1T03: IFX7+64=AX% (NX) ANDYY-32=AYL (N%)PR
OCafall

980 NEXT:ENDPROC

990

1000 DEFPROCKill left:LOCALNY:FORNX=1
T03: IFXZ-64=AX% (NZ)ANDYZ-32=AYX (N%) PRO
Cafall

1010 NEXT:ENDPROC

1030 DEFPROCamove:YDUS:GCOL3, St: HOVED
LDAXY(N%) , OLDAYZ (N} : YDU227: MOVEAX (NY
} ,AYZ (N) £ VDU227; 4: DLDAXE (N%) =AXZ (NL) :
OLDAYZ (N%) =AYZ (N%) : ENDPROC

1050 DEFPROCafall:LOCALYX, Y1z VOUS; ;1
27;228: 1%=100: 6COL3 , 5%: VDUS; 227: SOUNDX
11,3,255, 60: S0UNDK10,-15,7, 60

>
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B.B.C. DESKTOP FOR THE
CONSOI—F _ BBC MICROCOMPUTER

TINY PASCAL

PASCAL-T is a 16K Eprom program capable of compiling
source PASCAL into a compact very fast
threaded-interpreters-code. Full editor and disc support are
included and the program is supplied with comprehensive
documentation.

Price £59.00 + VAT

X CAL

An expert computer-aided learning package in 16K Eprom and
support disc. No programming skill required to construct
learning sessions as the program is screen driven. Facilities
include text pages, graphics and histograms.

Price £65.00 + VAT

FORTH
FIG-FORTH in 8K Eprom together with manual.

Price £34.72 + VAT

LOGO-FORTH

i : A 16K Eprom program introducing this very powerful but
TIDY UP YOUR B.B.C. COMPUTER. extremely friendly Turtle-graphics language. Users also have
TELEVISION — CASSETTE RECORDER — SINGLE OR DOUBLE DISC full access to the FIG-FORTH support nucleus. Full

DRIVE documentation is included.
ALL ACCOMMODATED ON A PROFESSIONAL CONSOLE. THIS Price £59.00 + VAT
ROBUST GLASS FIBRE CONSOLE ALSO HAS PROVISION FOR 10
CASSETTES AND A FOOLSCAP NOTEPAD.
IDEAL FOR USE IN SCHOOLS AND COLLEGES

RetaillMail Order/Dealer Enquiries to:-

Fe il e H.C.C.S. Associates
£39.95 INCLUSIVE OF P& P 533 Durham Road, Low Fell, Gateshead,

Cheque or P.O. to:- Tyne & Wear NE9 BEY. Tel: (0632) 821924

LAMPLAS (DURHAM) LTD, ;

7/9 RAMSAY STREET, Retail sales also at:-

E'('JGH SPEN, H.C.C.S. Microcomputers

w,\",'\éL'QNV?,EAG,{LL’ 122 Darwen Street, Blackburn, Lancs.
DEALER ENQUIRIES INVITED. Tel: (02b4) 672214

ORIC CONSOLES AVAILABLE NOW — £36.95

EDUCATIONAL SOFTWARE

For children ages 4 -11

BBC Micro Utilities from Qualitysoft
50 00. INSTRUCTOR ... Textin BASIC PRINT statements containing full

instructions, with examples, on how to use the following
programs.

C 'S
EDU ARE ducation 01. VARLISTER ... Lists all variables currently held in memory along
y @

imar ] with their values, with arrays only the variable name is displayed.
ams for pnf:nal authorities — 02. FINDER ... Search for a specific string of text in a BASICp >
! program and display the whole line containing every occurrence.
03. REPLACER ... Search for a specific string of text in a BASIC
program and replace every occurrence with another.

04, DESPACER ... Carefully removes unnecessary spaces within a
BASIC program except text in REMs, quotes, assembler comments
and some special cases.

05. DECOM ... Removes all REMs and assembler comments in a
BASIC program including trailing colons and spaces.

06. STRINGSORT ... An extremely fast string array sort. Sorts arrays

% alily progf
Fifty Hie ‘::‘i:mmen ed by educ?

Strongly ré

on the

MICRO of any dimension typically taking 1.75 secs for 1000 strings in
reverse order.
o {Model A and Modsl B ) 07. INTEGRSORT ... Some as above but with integers and taking
1.25 secs for 1000 items in reverse.
SPEcm M WITH COLOUR, SOUND AND 08. RELOCATOR ... A relocatable machine code relocator that allows
OTHER ENHANCEMENTS machine code to run in another area of memory.
SUPPLEMENT 09. NEATLISTER ... Lists entire BASIC programs neatly. Formats for
PROGRAMS WRITTEN IN REPEAT, ELSE, colons: and particular assembly language.
g Paparback STRUCTURED FORM 10. MOVEMEMORY ... Moves any area of memory to anywhere else
£5‘ 5 122 pages in_ memory even if it overlaps itself. sl
it o £7.5 s LR T i e
12. POLYGON ... Draws or fills a whole or part of a regular polygon
These programs cover a wealth of basic concepts every child any height or width with up to 255 sides at any angle anywhere
; on the screen.
will meet In primary education. They are produced by professional
educators and have been thoroughly tested in a primary school. Programs O1 to 11 are all less than 256 bytes long.
Designed to go beyond drill & practice they promote learning Programs 02, 03, 09, 11, 12 are written specifically for the
through interaction and discovery. Programs range frcm counting 1981 version of BASIC. Otherwise all programs are guaranteed

and simple arithmetic to ones dealing with volume, balance and

i . to .
direction, mostly in form of games. Each pregram is short but run on any model

powerful and comes with lull documentaticn. All 12 excellent quality, efficient, easy to use machine code
e T L SRR, S T T L PRI Y e e W 1 programs on cassette, amazing value at only £4.00 inc.
l?;: Please send. ... copies Educare's 50 on ZXB1/Spectrum. Immediate despatch!
. . . .copies Educare's 50 on BBC Micra. Available from:

; IJBEQDé‘:f):aAn':ESl I enclose cheque/postal order for € _ _____ __ __.

; . : :
| sté’."f‘;ly T T T A Ry S R A | Qualitysoft, 4 James Close, Bridgend,
| SR 0 R T T ol T A T e ._I Glamorgan CF32 9SJ.

Let your child benefit early - Send now BBC
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BBC

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 Crowtheorne, Berks.
RG11 6DQ.
Telephone: (0344) 772351

TOP QUALITY PRINTERS!
ROCK BOTTOM PRICES!

EPSON RX80 £258+ VAT SHINWA CP80 £258+ VAT

EPSON FX80 £358 + VAT STAR 510 £258 + VAT

EPSON MX100 £419 + VAT STAR 515 £368 + 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 Brambhall Close, Timperley, Altrincham,
Cheshire WA15 7EB.

CONTEX

Adult Educational Software for the BEC Computer

TYPING TUTOR 32K
Specifically designed for the BBC micro the 80 smoothly graded lessons and the
free form option teach and encourage fast touch typing. Intelligently checks for
errors, monitors progress, times and makes recommendations. Audio key feedback,
metronomic pacing, many user configurable options, full instruction booklet
included. £9.99 inc.
SPREADSHEET 32K
A complete and versatile ‘calc’ program and tutorial. Models containing over 1000
elements can be built using up to 26 columns and 99 rows. Equations, constants ar
text in any element. Emphasis on ease of use includes copy, row/col insert,
delete, totals, headers, variables, functions, row colours, save and restore,
Tutorial, application examples and documentation of all the Basic program for
those who wish also to explore the design. £7.99 inc.

Cassette based, professional software. Fast delivery. Deduct £1.50 if both

programs ordered together.

Cheques/P.0. payable to
““Contex Computing’’ (B8)
15 Woodlands Close, Cople, Bedford
MK44 3UE.

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

PROGRAM TO SELL?|

Maybe it's an idea you've not had
before. It could be financially well worth
your while finding out.

Send us your program for professional
evaluation. If it stands up then it's good
— very gaod. And it's our job to see it
reaches the biggest potential market —
bringing YOU continuing royalty
payments.

We're specially interested in:

® EDUCATIONAL
® BUSINESS
® 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 SEB),

5 Seabridge Road,
Newcastle, Staffs. Tel: (0782) 614888
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specification) 0Ss 1.2
Pace Disc interfhaces:)
(fitted free in our oWn workshop

Disc Inte .
figss (with full instructions)

i e
Fitting service available. Pleas

A data
cassette
recorder that
works with the
BBC Micro

BBC Lead, Mains

@ 100cps e
iﬂg)nl-g;acp:i 3" fixed trai(}[;or
i Fn(;;)t;,? feed complete W
a
%BC \ead.
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1
BBC Model B lates™ o 4g04

BBC Model B with £509*

rface Kit £1 10

phone for details.
* Carriage £8

Supplied complete with

Adaptor and Instructions,

£250

While stocks last
{Carringe £g)

TURN YOUR BBC ‘B’
INTO A HIGH QUAL]J
WORD PROCESSOR

All you need js:

® Wordwise word processor chip

@ Kgga green screen monitor E130.64

® Silver Reed electronic typewriter :
with interface £566.95
Data cassette recorder -

(guaranteed to work with BBC) £49.95
All items available separately. TOTAL £792.39

Carriage: Monitor £8. Typewriter £8.
Cassette Recorder £2. Chip 50p,

* SPECIAL OFFER %
CUMANADISCDRIVES

Single (100K) £402

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 51" FLOPPY DISCS.
Single sided, single density, 40 track
(MD200-01) Box of 10. Guaranteed for 1 year. £22.94

VERBATIM HEAD CLEANING KIT £9.33

LOCKABLE DISC STORAGE BOXES

Strong, attractive, secure.
Model ACP 35 (holds 35 discs) £20.00
Model ACP 70 (holds 70 discs) £26.00

LIBRARY BOXES. Holds 10 discs.
Great value at £1.96

C12 COMPUTER GRADE BLANK CASSETTES.
Special offer: 11 for £5.00

DUST COVERS. Smart durable,

fits BBC and Epson FX80 Printer £3.25
JOYSTICKS Fully proportional,

compact, handy size. Per Pair £16.50
BB KEY Simple, effective way of

labelling your function keys. £1.50




ACORN APPROVED BBC DEALER

Fast Mail Order service with full after sales service.

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 24 hour answerphone now.
Here is a small selection 'of
our most popular cassette titles:-

Includes P&P

RCORNSO E T e e £9.95
Castle of RiddIES ..ocvnrevenmnmemmrsememne £9.95
Countdown to Doom . _____________ £9.95
STIBPDOT < tissessneassaseassnnpoonsoasttass s tastt i s W o £9.95
IMIONSEETS vvveessraransmnnnsanninsassssssssessianess £97180
Arcade Action (4 games on Jicassetel g a2ty £9.95

Business Games
Philosophers Quest
SPNINK AQVENTUTE wovisersermnmrsesemieim it

A & F ----------
A o e e S K R S
Frogger ....coooeees
Horror Castle
EETE s o e SR R
I ONZ A dorassseinhesssssanssssbumanntians matisetsd bt erees
DIGITAL FANTASIA
Arrow of Death (Part 1)
Arrow of Death (Part 2)
CirCUS wvvevrreseransrasssnrnssinine
Time Maching ....cccovvvemninrernnees
Escape from Pul§ar 7
Feasibility Experiment

I e 2 e ey TS £7.99
AT T s e e A A S L
VnaBr COMMANd iy kst esdats G denifes st e
Killer GOrilla vooiiirereiiinmmieisnnnnenes ety e
DEMQON DECOTALOT Loviviussesessssssssrarse sy 000 tlea
AStro NAVIGAtOr ..eveeerimsnrssmsssrnssnmsesssnnse s

R e £9.78
THITBIAE i e et DO

% SPECIAL OFFER *

Save £1 when you buy any 2 games
£3 off 3 or more!

EDUCATION

The ver ;
Y latest in educat
Catlonal pngr
ams for hom
€ or

Worldwise Includes P& p
X\/c_)rdhang gg.&??
nimal/Vegetab : .97
Happy Numbers ! ineral £5.69
Shape & Race £8.97
Signals & Magic £9.78
Early One £9.78
Early Two £9.78
EEFIV Three 59.78
emical Analysis 9.78
Chemical Strucytures £13.80
World GEOQraphy £13.80
Where £6.84
£6.84

All prices include VAT

4,096 COLOURS!

At last, real colo

- urs fo
the BBC Micro! ; s
Let Chameleon bring your
programs to life with truly
authentic colours.
Mix and match the exact
shades you require to give
new depths of realism to -
your graphics, s
Choose from al| the
colours of the rainbow —
and more|
It's that simple . . .

with

Chameleon!

BUSINESS/ACCOUNTS SOFTWARE

Cassette based Disc based

systems: syste ms
£19.95 each £23.94 each
Database Database

Stock Control

Invoicing & Statements
Home Accounts
Commercial Accounts

Stock Control

Invoicing and Statements
Home Accounts

Mail List

Word Pro Mail List
Beebcalc Wordpro
Beebplot Beebcalc

Beebplot

Cashbook accounts program
(replaces manual system e.g.
Simplex and All-In-One).

Final Accounts (works with
cashbook to provide balance

Ideal for the small business. sheet/p&l)
£68.94 £68.94
Access &
\ Visa Orders
2 Welcome.

Unless otherwise stated
please add 50p P & P per item.

Please tolephm_m or post your order to:

WILMSLOW MICRO CENTRE

'Hawthorn Lane, Wilmslow, Cheshire.

Please supply the following:
| Pty 8 Total ]
l Item Oty p |
ey T o LSO [ oo o i
M b RS B . ] e i
WSl R A R S S l
MO T A D e AR f
SR ERC RN L R o f
e L i T e IV S
: PSP s :
TOTAL
] ——
= Pleae indicate method of payment | Name ..............ooccooiiviiiiinininnnns :
] Cheque payabla o AAUTBSS T cleorsnce e R BN 0 i
l Wilmslow Micro Centre | ==cccrrrermomsmmmmenrmroereanesenesiasasiass .
| Ij Access/Barclaycard No, | 77T |
i | TelANG, o st Tt e |
B Signedss s d s S A [l

T ) O R R A U [ R DR NEE B O A O S W0 M USS GED TR G omD RS
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Fruities listing

From Page 93

1060 REPEAT: AYY (NL) =AYZNZ) -32: Ki=AXY,
(N%): Y7=RYX(NX) s IFPOINT (X%-2,Y¥) =BORPO
INT{X%+74,Y%)=B6COLO,8: VDUSG; 8;10;228: 1
4=1%+100

1070 PROCamove:UNTILPOINT{X%+30,Y/-58
)=BORPOINT (X7+30,YZ-33)=100RPOINT (X7+3
2,Y%4-42)=R%: IFPOINT (X¥%+32, Y4-42) =REAYL
(NZ) =AY (NX)-32: AXE (NX)=AXT(N%) +64:PRO
Canove 1

1080 FORN=1T05:S0UND&11,0,0,1sNEXT:]
1%>=F1PROCsplat s ELSESOUND&1T, 1,100,200
1 SOUNDL10,2,7,200

1090 VDU4:ENDPROC

1110 DEFPROCsplat:SX(NL)=0:SOUNDLL,L
4200,90: 50UNDY10,2,7,60:VDUS; 1275 : GCOL
3,5%:PRINT; I%; s FORT=170500: NEXT: VDUB; B
185 :PRINT; I%; :VDU4: SCY=5CY+1%: PFRINTTABR
(5,1} *SCORE: *55C%;: I%=0: L% (NL) =0z NO¥=N
0%-1:ENDFROC

1130 DEFPROCinit:DIMSET (&) \MXX(3),HYR
(3),LVZ(3)  AXL(3Y ,AYX(S)  OLDAXZ(E) ,OLD
AYZ(3) L% (3}, RY%(3),SR(3) 1 HIX=1000

1140 ENVELOPEL,1,1,-3,1,20,20,20,0,0,
0,0,0,0:ENVELOPE2,130,0,0,0,0,0,0,127,
-1,0,0,126,0: ENVELOPE3,128,-1,0,0,200,
0,0,127,0,0,0,126,0: ENVELOPE4, 1,3,-2,3
410,10,10,127,-1,0,0,126,0

1150 VDU23,227,66,36,36,126,219,255,2
99,126

1140 VDU23,228,123,123,123,0,222,222,
222,222

1170 Y0U23,229,129,129,129,255,129,12
9,129,255

1180 VDU23,230,0,1,67,0,206,222,222,2
22

1190 VDU23,231,0,0,0,0,128,194,198,22
?

1200 VDU23,232,16,16,124,16,16,36,126
1255

1210 VDU23,234,96,108,72,120,64,44,64
,76

1220 VDU23,235,6,54,18,30,2,2,2,6

1230 YDU23,236,96,96,64,96,80,76,66,9
b

1240 VDU23,237,6,6,2,6,10,30,34,b

1250 VDu23,238,0,0,0,0,0,0,0,0

1260 VDU23,237,64,90,74,126,24,60,36,
3b

1270 VDU23,240,66,90,74,126,24,60,36,
36

1280 ENDPROC

1300 DEFPROCscreen: COLOUR13B:VDU1G, 5,
0;0;28,0,2,1%,1:CL5:VDU28,0,31,19,30:C
LS:NAN%=3: R%=5: VDU24: SCE=0: PRINTTAB(S,
1) 5 "SCORE: *; :%=0:FL=100:5%=4:N0O%=02 HY,
=0:VDU19,8,2;0519,9,3;0;19,10,6;0; :PRO
Csheet:ENDPROC

1320 DEFPROCsheet:PRINTTAB(0,1);5TRIN

G# (MANZ,CHR$ (234) )3 " "5 :0%=0%+1: IFEX)
JTHENBZ=1:F1=F%+100: IFF%>500F%=500

1330 HL=FADIV100: IFHY=4H%=5ELSEIFHT)=
SHL=b

1340 R¥%=HZEOR4:VDU19,5%,Ht; 05 aNDX=R%:
FORN=1TD@%: 5% (N) =1: NEXT

1350 VDU19,R%,0503:COLOUR128: COLOURB:
YDU24,0; 64;1279;895; :CLG: VDU26: PROCT i
cks:YDU19,R%,5;0; : COLOUR13B: COLOURD: 0%
=2000:PRINTTAB(0,31) ; “OXYGEN “;0%; :PRO
Cladders

1340 ¥%=256:Y%=257: 0LDX%=X2: 0LDYZ=Yh:
NCAR%=7:0CARY=11:0X%=2000: PROCmove(0) :
PROCpositions:COLOUR138: COLOURT:ENDPRO
C

1380 DEFPROCpositions:AX%(1)=256:AX%(
2)=320: AX%{3) =64: FORN=1TO3: AYZ (N)=732:
OLDAXZ{N}=050LDAY. (N)=0:LVA(N)=1:NEXT:
HYL (1) =64: HXL(2) =-6A: MK (3)=-64: YL (1)
=32:MY%(2)=-32: Y% (3)=32: N{=0: ENDPROC

1400 DEFPROCbricks:BR$=STRING${20,CHR
$(228) ) : FORN=GT0235TEPS: PRINTTAB(O N} B

- R§:NEXT:ENDPROC

1420 DEFPROCladders:VDU19,R%,0;0;:C0L
OURR%: COLOUR128: FORLY=4T0245TEPS: REPEA
T<SET(0)=0:FORN=1T0S5: SET (N)=RND(TIME}A
ND1:SET{0)=SET(0)+8ET (N):NEXT: IFLV(>24
THENNo=3ELSEN0=2

1430 UNTILSET{0)=No:Z=0:FORPUS=2T018S
TEP4:1=141: IFPUS=1BPUS=17

1440 IFSET(Z)=1PROC]add

1450 NEXTRUS,LV:VDU19,R%,5;0; :ENDPROC

1440

1470 DEFPROCIadd:LD=0:PRINTTAB(PUS,LV
)" sREPEAT: VDU229; 10;8: LD=LD+ 1 UNTILL
D=6: ENDPROC

1490 BEFPROCinstruct:PROCheader

1300 PRINT""Once upon a time there w
as a garden..." *fnd in this garden gr
ew a patch of wild and mysterious frui
t." “So strange was this fruit that ma
ny*“*craved for a taste.However when a
nyone came near to it, it would get u
p and"

1510 PRINT"devour thea!!'" "Are you a
brave enough soul to travel into the
“sCHR$(130) 3 "BRC FRUITY-PATCH ?7* "It
so then follow me”

1520 PRINT' ““PRESS SPACE TO CONTINUE®

1530 REFEATUNTILINKEY(1)=32

1540 PROCheader

1550 PRINT"““Using your skill and cun
ning you sust outrun the little begqg
ars.”"*You start each sheet with a new

network of";CHR$ (133);"1adders®;CHR$(
135} ; "and*;CHR$ (130) ; "paths" ; CHR$ (133)
1" and as your skill®

1560 PRINT"increases you will eventua
11y meet the"

1570 PRINT CHR$(129);CHR$ (136) ;"

ULTIMATE little horror®’

1580 PRINT®"that can only be killed by
being droppedthrough®;CHR$ (131);"FIVE
WHOLE LEVELS®

1590 PRINT’ ""PRESS SPACE TO CONTINUE®
1600 REPEATUNTILINKEY(1)=32

1610 PROCheader

1620 PRINT“*Just before I go, here ar
e a few clues, ":PRINTCHR$(129) ; "BEWARE
*:CHR$ (135); "DONT STAY in the same pl
ace” ""too long."""Dig holes fast and d
eep and hit the”‘“beasts before they g
et time to crawl" "out.® :
1630 PRINT"Oh and by the way watch yo
ur®; CHRS (134) ;CHRE (136) ; "OXYBEN" ; CHR$ (
135) ;CHR$ (137);"ifit runs out you lose
alife."

1640 PRINT ' ‘CHR$ (136) ;CHR$ (130);°

G00D LUCK"* ""PRESS SPACE TO CON

TINUE®

1650 REPEATUNTILINKEY (1}=32

1660 PROCheader:PROCtitles

{670 ENDPROC

{670 DEFPROCheader

1700 CLS:VDU23;8202;050;04

1710 PRINTTAB(0,4)5:VDU1415132;157;13
(:PRINTTAB(12,4) "WILD ";:VDUL36sFRINT
*FRUITIES®

1720 PRINTTAB(0,5);:VDU1415130;157;13
1:PRINTTAB(12,5) "HILD *;:¥DUL34:PRINT
“FRUTTIES®

1730 PRINTTAB(12,B);CHRS (141} "HIz*;C
HR$ (136) jHI%; sPRINTTAB(12,9); CHRE (141)
1 "HI: ";CHR$ (136) sHI%;

1740 ENDPROC

1760 DEFPROCtitles

1770 PRINTTAB(11,6) 5+ VDUI28+RAND (8): PR
INT"By Mark Smiddy"

1780 PRINTTAB(12,11)"A =  UP*;TAB(
12,1307 = DOMN';TABI12,15)") =
LEFT*; TAB(12,17)*2 =  RIGHT";TAR(

11,19)%5PC = *;CHR$ (136) ;CHR$(130)5%D
16"

1790 PRINTTAB(S,22) "NEED INSTRUCTIONS
(Y/N) "3 CHR$ (137)

1800 ENDPROC

1820 DEFPROCscores:VDU23;8202;035050;:
PROCscreens LOCALNY, N: COLOUR128

1830 FORN%=5T025STEPS: N=N+1: IFN=4N=5

1840 S%(1)=1:%FX15,1

1830 COLOURN:PRINTTAB(3,NZ-1)3CHR$ (22
7);TAB(7 ,N%-1) ;NLDIVS#100; s NEXT: TINE=0
1@%=1:REPEATPROCaliens (RND (64} #25) 1 UNT
ILTIME>30000RINKEYS (01<>*": VDU4: ENDPRO
C

1870 DEFPROCerror: IFERR=17ENDPROC

1880 *FX12,0

1870 *FX4,0

1900 MODEA:PRINT' * “:REPORT:PRINT" In

Line “ERL o
LY
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BBC MICRO- MANCHESTER

BEEIMode| BiComipUlen st e b sl S e 2 £399
BBC Model B with Disc Interface .........ccccccovvvvvnennen. £469
BBC Model B with Disc Interface and VIEW ......... £528.90
BBE& Mode| A Commpiter . e s i s ois i hesb e sy o £299
ArtolBAUpgrade(imeluding Fitting )it .. s sssi s senssbnnes £69
BiseUpgrade (inCIUATNGiTtimG) . sstss s ovsssssissssssemnsige £114
NV EVNAVY ORE P OGBS SO sk s f s s re s ws s s + 5t s b biian £59.90

All prices include VAT unless otherwise stated

COMPUTER
HARDWARE

always in stock

BBC

TEAC SLIMLINE DISC DRIVES

Including Cables, Formatting Disc, Disc Manual and 12
months guarantee. We have provided over 100 of 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 — £205 inc. vaT 400K — £345 inc. vAT
Twin 100K’s to give 200K £389 inc. vaT

COMPUTER

always in stock

BBC

DISC
DRIVES

* * MIASSIVE RANGE OF GAMES ALWAYS IN STOCK * %

JUKI DAISYWHEEL AP100A Acorn Printer

@® Centronics interface

® Several character sets

@ Screen Dumps (free screen
dump prog.)

@ Double size

® Our best-selling printer

£219 inc. vAT

@ Centronics interface

@® Multi spacing

® Outstanding value

® True Daisywheel guality

£458.85 inc. VAT

STAR DP510

Centronics interface
Top quality Dot Matrix
Many character sets
Screen Dumps
Italics/Double Size
Form and tractor feed
True descenders

WORD PROCESSING
PACKAGE

100K Teac Drive cocovvvviivvininennnnnnn £205
VIEW Word Processor .............. £59.90
JUKI Daisywheel Printer ........ £458.85

£7123°75

DISC UPGRADE

100K Teac Drive
Disc Interface

OUR PRICE £299 inc. vaT

OUR PRICE £699 inc. vaT

If you also require a BBC Micro please add
£469 — includes DFS.

C Y% TECH covrures

PROFESSIONAL SYSTEM

MARKET

OUR PRICE £419inc. var

WE
OO THCDIVE, ot b £205 -
AEornAPTOOAT el f £219 3

184 Market Street,
Hyde,

Cheshire SK14 1EX.
Tel: 061-366 8223

ENE

EDUCATIONAL & BULK
DISCOUNTS AVAILABLE
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WATFORD ELECTRONICS

CARDIFF ROAD, WATFORD, Herts, England
Tel: Watford (0923) 40588. Telex: 8956095 WAELEC

BBC MICROCOMPUTER

BBC Model A — £260
BBC Model B — £346

BBC Micro Model A to Model B
UPGRADE Kits:

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

(Installation instructions supplied with

every kit)

@ BBC1 18K Memory

(8 x 4816AP-3 100nS) £16.00
® BBC2 Printer User I/O Port £6.98
® BBC3 Disc Interface Kit £85.00
@ BBC4 Analogue I/0 Kit £6.40
® BBC5 Serial 1/0 Kit £6.70
@® BBC6 Expansion Bus Kit £6.10
[ ]

Complete Upgrade Kit Mod. A to Mod. B
£43.00

DISKETTE STORAGE

Attractive Continental designed, LOCKABLE
Diskette Boxes. Strong plastic construction with
lockable lid. Smoked acrylic top and cream base
fitted with dividers and adhesive title strips for
ease of filing.

@® M-35 Holds up to 35 mini discs £18 (carr.
£1.50) @ M-85 Holds up to B5 mini discs £24
(carr. £2)

PLASTIC LIBRARY CASES
for Disc Storage

@ 5}” (holds 10) £2
@ 8" (holds 10)  £2.90

Dust Cover for BBC Micro

|Protects your expensive Micro
from foreign bodies)

DISC DRIVES
BBC COMPATIBLE

® CS50A — TEAC Cased with own Power
Supply, S/S 40 track, 51", 100K £175
® CD50A — TEAC Twin Cased with own PSU,
S/S, 40 track, 51", 200K £350
® CS50E — TEAC Single Cased with own PSU,
S/S, BO track, 54", 200K £250
® CD50E — TEAC Twin Cased with own PSU,
D/S, 80 track, 54", 400K £475
® CS50F — TEAC Single Cased with own PSU,
D/S, 80 track, 53", 400K £299
® CD50F — TEAC Twin Cased with own PSU,
D/S, 80 track, 54" BOOK £550
® MITSUBISHI Slimline — Uncased, double
density. Double track, 53", 1 Megabytes, track
density 96TPI, track to track access time 3mSec.
Plugs directly to BBC Micro. NLY £220
® SINGLE MITSUBISHI Slimline — Cased
with own PSU, DS/DD, 1 Megabytes. (400k with
BBC) £275
® TWIN MITSUBISHI Slimline Cased with
own PSU, DS/DD, 2 Megabytes. (BOOK with

BBC) £535
@ Single Drive Cable for BBC Micro £8
® Twin Drive Cable for BBC Micro £12
(5 year warranty on VERBATIM Diskettes)
O 10 Verbatim Diskettes, 53", 5/5 £20
® 10 Verbatim Diskettes, 5}, D/S £30
(2 year warranty on WABASH Diskettes)
O 10 WABASH Diskettes, 53", 5/8 £15
® 10 WABASH Diskettes, 51", D/S £25
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FLOPPY HEAD CLEANERS

Unless your office/fhome is dust free, you should

clean heads 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. If your system has no initialisation
program then insert the disc and open and close

the door 5 times.
£22.50

BBC
PRINTER

GP100A

10" Tractor Feed,
80 columns, 30CPS

. Normal & Double width Char,
Dot res graphics, Parallel Interface standard.

ONLY £175 (£7 carr.)

SEIKOSHA GP250X:

10" Tractor Feed, BO columns, 60 CPS, normal
and double — width/height characters, 128
characters with true descenders in ROM, 64 user
definable characters in RAM (384 bytes)
Programmed printing (80 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. All this for

ONLY £235 (£7 carr.)

INTERFACES

IEEE £54.95
PET £69.95
APPLE Il £69.95
RS232 £69.95
BBC — Seikosha Cable £11.00
DUST COVERS

For SEIKOSHA GP80 £3.75
For SEIKOSHA GP100/260 £3.95
FRICTION FEED
ATTACHMENT

For SEIKOSHA GP100 £22
For SEIKOSHA GP250 £22
@ Spare RIBBON for GP80 £4.50
@ Spare RIBBON for GP100 £4.95
@ Spare RIBBON for GP250 £5.95

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 C12
Cassettes with labels plus external index card.
Five twin Paks (10 Cassettes) £6.00
(Postage £1.00)

NEC PC8023BE-C:

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. All this for only

£320 (£7 carr.)

INTERFACES

APPLE I £64.95
BBC — NEC Interface Cable £11.00
RIBBON £6.90
DUST COVER P.A.O.

EPSON PRINTERS

Epson RX80

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

ONLY £285 (£7 carr.)
Epson FX80

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.

ONLY £388 (£7 carr.)



Epson MX100

136 columns, 15" carriage, Tractor and Friction
feed, 9 x 9 matrix. Speed 100 CPS,
Bi-directional logic seeking. Normal, Condensed
and Enlarged Characters. Also Emphasised,
Double and Underlining modes. Hi-res bit image
graphics. Superscript and subscript. Centronics
Interface standard.

ONLY £425 (£7 carr.)

INTERFACES RX & FX
PRINTERS

RS232 £38.00
RS232 plus 2K Buffer £75.00
IEEE 488 £70.00
Parallel 2K £62.00
MX100 PRINTER

RS232 £40.00
RS232 plus 2K Buffer £60.00
IEEE 488 (Interface Board) £43.00
PET Cable £20.00
BBC — Epson Interface Cable £11.00
RIBBONS

MX80 FT £4.,75
MX100 £10.00
FX80 £4.75
RX80 £4.75
DUST COVERS

MX80 FT £4.50
MX100 £5.25
FX80 £4.95
RX80 £4.50
PAPER ROLL HOLDER £12.50

BEEB PLOTTER

Watford Electronics’ BEEBPLOTTER will work
with 32K BBC Micro. Connects to Analogue
port. The unique design makes it 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 (32cms x 23cms).

* 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 £59 (£3 carr.)

LISTING PAPER

83" x 93" Fanfold paper plain or ruled
(1000 sheets) £7 (£1.50p carr.)

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

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

CASSETTE RECORDER &
ACCESSORIES

Top quality Slimline, portable Cassette Recorder
for Computer use. Mains/Battery, operated with

counter. £24.00
(Carr. £1.50)
CASSETTE LEAD

For our Cassette Recorder to BBC Micro £2.00

C12 Computer Grade CASSETTES in library
cases. 40p

BEEBPEN

(BBC Wordprocessor in 4K ROM)
BeebPen has been written completely in machine
code for the BBC Micro to facilitate maximum
speed and number of functions. It is without
doubt one of the best things to happen to BBC
Micro since its launch. BeebPen has been
designed to be as simple to use as possible
while still retaining the maximum power and
versatility. Numerous functions include right
justification, block operations, text compression,
full cursor control with on screen editing, a full
set of printer options and editing in 80 column
mode. BeebPen ROM plugs into one of the ROM
sockets, no track cutting required.

Special Introductory Offer: £32.00

MONITORS

MICROVITEC 1431

14" Colour Monitor, RGB
Input. (as used in BBC
programmes) FREE Interface
Lead. £249 (carr. £7)

Interface Lead for Sanyo £8.

ZENITH 12" Green Monitor.
Hi-resolution £75 (£7 carr.)

EPROM PROGRAMMER for
BBC MICRO

At last! — the EPROM Programmer for BBC
Micro Computer from WATFORD ELECTRONICS
that will suit both your pocket and all your
requirements. Programs all popular types of
EPROMS from 2K bytes up to 16K bytes —
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 its own
Power Supply — Connects directly to the 1MHz
Bus — Simple and Safe!

@® FULL SOFTWARE SUPPORT — Comes
complete with simple to use ROM based
software — Facilities include Varification, Reading,
Virgin Testing, Writing, Editing, Saving, Loading
and more! 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 £65 (£2 carr.)

Price includes software in ROM
and Manual)

READY-MADE LEADS

for BBC
CASSETTE LEADS 7 pin DIN Plug

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

MISCELLANEOUS CONNECTORS

Plugs Sockets
RGB (6 pin DIN) 30p 45p
RS423 (5 pin Domino) 30p 40p
Cassette (7 pin DIN) 25p 65p
ECONET (5 pin DIN) 15p 25p
Paddles (15 pin 'D’) £1.10 £2.15

Disc to BBC Power Plug 6pin 70p
Disc Drive Power Plug 4pin 60p

BBC LIGHT PEN KIT

All parts available as per Acorn User's 'SHINE A
LIGHT" Light Pen article.

Kit Price: £9.95

BBC JOYSTICKS

Two versions available:

SINGLE: Player type
TWO Players type

£7.00 each
£11.50 per pair

PRINTER LEAD 36"

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

ONLY £11

13 ROM SOCKET BOARD

Are you wondering where to fit new ROM based
software inside your computer in addition to the
BASIC, WORDPROCESSOR, DFS, 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 to hold upto 16K
RAM, which when switched into operation is
automatically selected by any WRITE signal to
the Sideways ROM area. This gives the User the
ability to write a utility or language and upon
pressing break have the utility or language up
and running (new ROM software can be
developed and tested in situ.)

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

All essential lines are buffered and the Board
meets or exceeds all timings for operation in the
BBC Microcomputer.

Supplied ready-built and tested
ONLY £35 (carr. £1)

Watford Electronics’ own

BEEBMON

A ROM based machine code Monitor for the
BBC Micro. It 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
memaory.

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: £18

TEX EPROM ERASERS

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

Two versions available:

@ EPROMPT EB — The standard version.
Erases up to 16 chips. £32.00

® EPROMPT GT — Erases up to 32 chips. Has
an incorporated safety switch which
automatically switches off the UV lamp when the
Eraser is opened. £37.00

TEXTIME

{SOLID STATE ELECTRONIC TIMER)

EPROM Erasers need just half an hour to finish
their job. It is the proper erase time for all
EPROMSs. 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 £15.00

For more Software &
Hardware turn to
next page.
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EPROMS for BBC MICRO
. 1+ 25+

2764-250nS £3.95 £3.50
27128-250nS £23.00 £19.95

EPROM PROGRAMMING
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 EPROMSs at unbeatable prices) and
while you wait, we shall copy, test and varify the
copied EPROMS.

Copying Charge £2.00 per chip
{Quantity discount available)

BBC MIICRO DFS

by
Watford Electronics

This new DFS is fully compatible with
ACORN DFS and has many more features.,

The extra features include:

® Optional Double Directory (gives 62 Files

per side)

@ 40 Track disc can be read on 80 track
drives (software switchable)

® Workfile saves typing of Filenames.

® All Format and Varify 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: DFS ROM only £42

Complete DFS Kit £85

(P.S. We shall exchange your existing
Acorn DFS ROM for this highly superior
Watford’'s BeebRom for £35).

BBC DFS Manual — £7.50

BBC GAMES SOFTWARE

(BUG-BYTE)
SPACE PIRATES £6.95
SPACE WARP £7.80
GOLF £4.75
DRAGON QUEST £10.00
FRUIT MACHINE £4.75
CITY DEFENCE £6.75
MULTI-FILE £8.75
BACKGAMON £6.95
(COMPUTER CONCEPT)
ASTEROID BELT £7.80
CHARACTERS £5.80
HITCH-HIKER £5.95
SNAKE £7.80
SPACE HAWKS £7.80
(MICRO POWER)
ADVENTURE £6.95
ALIEN DESTROYER £6.95
ASTRO NAVIGATOR £4.95
CHESS £6.95
COWBOY SHOOTOUT £5.95
CAT & MOUSE £4.95
CROACKER £6.95
ELDORADO GOLD £5.95
FOOTER £5.95
GOMOKU £4.95
GALACTIC INTRUDER £6.95
LASER COMMAND £6.95
MARTIANS £5,95
MAZE INVADERS £4.95
MUNCHYMAN £5.95
MASTERMIND £4.95
MOONRAIDER £6.95
REVERSI £4.95
STARTREK £4.95
SWOOP £6.95
SEEK £5.95
TIMETREK £6.95
ZOMBIES £4.95
GALACTIC COMMANDER £6.95
MICRO BUDGET £7.95
ROULETTE £6.95
SPACE MAZE £6.95
KILLER GORILLA £6.95
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Without doubt the most sophisticated piece of
software yet written for the BBC Micro. Wordwise
contains all the usual word processing features
enabling characters, words, sentences or any defined
section of the text to be deleted, moved or copied
from one part to any other part of the document. The
more complex facilities such as search and replace or
file handling commands are menu driven so that even
a beginner can understand how to operate them.
Wordwise will work with whatever filing system is
currently implementated. Supplied with full fitting
instructions and a spiral bound manual. We believe
this word processor compares favourably with those
costing many times as much.

LOGO Il £9.95
This language is very popular in American
schools as it is an ideal educational program.
It can graphically demonstrate the ideas of
defined procedures, sub-routines, loops and
even recursive programming. Gives excellent
introduction to LOGO language for young and

old alike.

FORTH ROM for BBC

This superb compiling language now available
in ROM. Simply plugs into one of the ROM
Sockets. £35.00

Full FORTH Manual £6.75

LOGO in ROM

This popular language now available in ROM.
Manual included with the ROM.

PRICE: £36.00

APPLICATION
SOFTWARE

CONSTELLATION (32K) £6.50
The great Bear! The Southern Cross! The Horned
Goat! 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 — available on Cassette or Disc.

Cassette £6.90
Disc S/D £9.90
Disc D/D £9.95

EMULATOR £7.95
An extremely powerful and flexible Cassette
based machine code interpreter from Simonsoft.
Treats machine as a ‘high level’ language and is
in many ways analogue to BBC's built in BASIC
Interpreter. it can therefore be used as a
Monitor, Disassembler, Assembler and ‘Peeko’
Computer.

Filer £8.95
A powerful file handling program for BBC FILER
allows the user to build up, manipulate, store
and retrieve data on the BBC. A very powerful
package indeed.

ONLY THE BEST AT
WATFORD

Computer Concept's Firmware

BEEB-CALC £34.00
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 ‘calc’
program — full floating point maths. Works in 40
or BO 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 £19.00
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 even single stepping
through machine code programs.

DISC DOCTOR £19.00
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 £19.00
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 *x

We allow a special 10% discount on all
the above four Firmware when
purchased with our ‘13 ROM Socket
Board'.

BOOKS
(No VAT on Books)

30 Programs — BBC Micro £4.95
30 Hour BASIC (BBC Micro) £6.00
6502 Application Book £10.25
6502 Assembly Lang.

Programming £12.50

6502 Assembly Lang. Subroutines £11.80

6502 Software Design £10.50
ACORN ATOM Magic Book £5.50
Advanced 6502 Interfacing £10.95
Assembly Lang. Programming

for BBC £8.95

BASIC Programming for BBC Micro £5.95
BBC Micro DFS Manual £7.50
BBC Micro Revealed £7.95
BBC Micro Instant Machine Code including

Software Cassette £34.00
Creative Graphics on BBC Micro £7.50
Discover FORTH — Osborne £11.25
Easy Prog. for BBC Micro £6.50
Further Prog. for BBC Micro £6.90
FORTH Programming (Sams) £12.50
Getting Acquainted/Acorn ATOM £7.95
Graphs & Charts on BBC Micro £7.50

Intro to Micro Beginners Book (3 Ed.)£9.90
Let your BBC teach you to program  £6.75

Micros in the Classroom £4.90
Practical Prog. for BBC & ATOM £5.95
Programming the 65602 £10.75
Mastering VISICALC (Sybex) £11.95
Structured Prog. with BBC BASIC ~ £9.50
The BBC Micro An Expert Guide £7.90

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) £8.60
COLOSSAL ADVENTURE (32K) £8.60
DUNGEON ADVENTURE (32K) £8.60



BBC SOFTWARE

GEMINI'S BUSINESS SOFTWARE

Written by professional Chartered
Accountants and coded by competent
programmers. |deal for small and
medium sized companies. Now
available from stock.

CASHBOOK ACCOUNTS £52
One of the most innovative programs on the
market. Replaces a manual cashbook system.
e.g. Simplex and ALL-in One. The program is
simple to use and will replace manual Cash &
Bank records. Gives you access to vital
management information as and when you want.
It enables you to keep more positive financial
control of your business.

The software is extremely well and lucidly
documented. Gemini provide a full technical
back-up and product up-date policy. The features
include:

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 £52

Requires Cash Book madule. 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
graphic data presentation.

INVOICES &
STATEMENTS £17.25

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 programs
allow your own messages on the forms
produced, This program gives you superb
presentation and saves time on one of the most
tedious tasks in the office,

COMMERCIAL
ACCOUNTS £17.25

A gem of a program. Daily Journal, Credit Sales,
Cash Book, Credit Purchases, Other Purchases,
Sales ledger, Purchase ledger, Bank accounts,
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 and
immediate accessibility to totals for debtors and
creditors. Bank

totally supported with entries for cheque
numbers, credits and running balance.

MAILING LIST £17.25
A superb dedicated database to allow for
manipulation of names, addresses and other
data. The unique 'Searchkey’ system gives you a
further ten ‘user defined parameters’ to make
your own selections. Feature includes 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 £17.25
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,

STOCK CONTROL £17.25
Dedicated software with all that is 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 £17.25
Runs a complete home finance package for you
with every facility necessary for keeping a track
of regular and other expenses, bank account,

mortgage, H.P., etc. This program also allows
you to plot graphically by Histograms your monthly
outgoings.

BEEBCALC SPREADSHEET
ANALYSIS £17.25

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 (or 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 £17.25
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 £3.00 per Software. When ordering please
specify the type of diskette required (40 track or
80 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 discount does not include
Cashbook and Final accounts)

Buy Cash Book & Final Accounts
together and pay

ONLY £82.75

EDUCATION Software

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

WHERE? £6.95
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) £7.00
Beautifully drawn Hi-Res colour map of the
world illustrates and aids this graded series of
tests on capital cities and populations of the
world.

WORDHANG £7.80
(Age 7-13). A word guessing program based
on the well known Hangman game. Uses full
colour graphics. Complete with 260 words
and the facility save your own list of words.
WORLDWISE £7.80
(Age 7-15. Two constructive geography
programs allowing children to build detailed
data bases covering both the UK and the
world, Encourages children to refer to atlas
and reference books. Save the database
anytime.

ANIMAL/VEGETABLE/MINERAL £4.95
(Age 7-13). 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 ... | am thinking.

BRITISH GEOGRAPHY £6.95
Teaches a child the locations of Cities and
Ports using directional keys.

CAROUSEL £6.50
Aimed at junior school age. Sequences of
colours and sounds teaches a child to
concentrate.

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

INTRO TO ARITHMETIC

4 programs — Additions, subtractions,
multiplications and divisions. Help stage,
moving graphics and colours. Worksheet
;)rO]dthed at the end of program. (5-7 years
old).
WRITING £6.50
Full screen demonstration of correct formation
of lower case alphabetic characters. Several
choice of sequence (5-7 years).

£10.45

Access Orders
Just phone your order through and we

do the rest. Tel: (0903) 50234/40588.

PLINTH FOR BBC MICRO

Protect your micro from the weight of the heavy
TV/Monitor. This sturdy plinth is attractively
finished in BBC colour. It 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: £11.95 (carr. £1.50)

BBC DFS MANUAL

A fully comprehensive disc manual for BBC
Micros. All extra commands are included. A
bargain at £7.50 (no VAT).

WATFORD ELECTRONICS

CARDIFF ROAD, WATFORD.
Tel: (0923) 40588. Telex: 8956095

BEEB SPEECH
SYNTHESISER

VERSATILE SPEECH SYNTHESISER
UNIT FOR THE BBC
MICROCOMPUTER

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

SIMPLY the best! — An unlimited speech
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!

MAIL ORDER AND RETAIL SHOP. TRADE AND EXPORT INQUIRIES WELCOME.
GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCEPTED.
CARRIAGE: Unless stated otherwise, please add 60p to all cash orders. VAT: UK customers

please add 15% VAT to the total cost incl. Car.

SHOP HOURS: 9.00am to 6.00pm. Monday to Saturday.
ACCESS ORDERS: Simply phone: Watford (0923) 50234,
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DRAGON/32 BBC MODEL/B TRS 80 C/C 32K

747 FLIGHT SIMULATOR

Superbly realistic instrumentation and
pilot's view in lifelike simulation which

includes emergencies such as engine fires [IIT] 4 LA

and systems failures. This program uses
high resolution graphics to the full to

produce the most realistic flight-deck /\
display yet seen on a home computer.
There are 21 real dials and 25 other
indicators (see diagram). Your controls PO OO
operate throttle, ailerons, elevators, flaps, |:|E|l:||:l
slats, spoilers, landing gear, reverse thrust, 4 “"3
brakes, etc. You see the runway in true
perspective. Uses joysticks and includes
options to start with take-off or random
landing approach. ‘A real simulation, not
just another game.”’ (Your Ccmpuier' Apr. GG@G
83).
CASSETTE £9.95 (pp and VAT included)
NEW . NEW . NEW - NEW
BBC MIODEL/B ARCADE ACTION GAMES
D.A.C.C. proudly announce the following all-new
fast-action arcade style games:-
This one is truly addictive. Defending your clifftop stronghold from attack by
helicopters and enemy naval shellfire is no pushover, There are three starting
levels and the game also responds to your skills with increasing ferocity of
attack. Use your rapid-fire anti-aircraft gun to bring down the choppers, at the
same time, set your shell strength and trajectory to blast the advancing
destroyer. If a ship gets through your defences to detonate your arsenal of
ammunition then you and your guns will suffer devasting explosions. Great
colour, animation and sound make this one a real winner.
CASSETTE £7.95 (pp and VAT included)
A space battle with a difference. Stretch your firing skills to the limit defending
your ship from fast moving “plasmoid” destroyers. If you survive you then ave
to land your descent module on the Martian surface and pick up personn=|
pods, take-off again, dodging marauding asteroids and locate the “transporter
beam” to ensure safe return of your charges. Ten skill levels in this fever-pitch
all action game.
CASSETTE £5.95 (pp and VAT included).
Despatch within 48 hours.
D.A.C.C. LTD., Dept BMU,

23 Waverley Road, Hindley, Gtr. Manchester WN2 3BN.
(15 years professional computer experience)

U tdameered
longly av a
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BEFORE YOU BUY

A BBC WORD-PROCESSOR
ASK YOUR DEALER THESE QUESTIONS:

* Will it print a 100K document at one command?
* Will it personalise a standard letter to 999 club members at one command?
* While it is doing that, can | type up the minutes of the last meeting and save them on tape?
* Can | see all the time how my print-out will look, using an ordinary television set?
* Can it use the upside-down italics feature of my Obscuro Printer
{without my having o buy an exira tape for £10)?
* Can | embed printer codes at any position within a text line?
* Will it align my 8-decimal-place figures, and add them up automalically for me?
* Can | lock the keyboard in case the cal goes to sleep on it?
* Can | search and replace, centralise text, count words, etc?
* Does it work with all BBC operating systems, using cassettes?

IF ALL THE ANSWERS ARE YES,
AND IT COSTS LESS THAN £20,
BUY IT.

IT MUST BE WORDSWORTH!

ALSO AVAILABLE DIRECT, PRICE £17.25, FROM

IAN COPESTAKE (w3)

23 Connaught Crescent, Brookwood, WOKING, Surrey, GU24 0AN
Telephone 048 67 Brookwood 4755

Printing service available. Disc versions supplied to special order.
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DEMONSTRATION

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.

A i H'F'.Dud,-o,ne
CCE Europe Ltd
Creswicke House
11 Small St,
Bristol.

Telephone 215226
\

IMCROWAYE nw

Educational Utility Software for the

BBC Microcomputer

H GRAPHICS AID 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 ASCIl code patterns. Greek
and Russian character sets are supplied in *EXEC format.

Graphics AId Fack i iisiiiie wiiismeienin veredtstneanireniernssoetsshs vhisiatan £8.95

H INDEX

A fully documented, menu driven program for authors {and readers of
unindexed books!). 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)

[T 3 s i £ ey s Ty s i LA PR i AT T Uy A e Er e R E T O D £6.95

B DYNAMIC NUCLEAR MAGNETIC RESONANCE
SPECTROSCOPY

This useful program plots a high resolution (Mode 0) nmr line shape
for a two site exchange with and without coupling. It 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 (£3.95).

B LISTING SERVICE

Want a listing of your valuable program? We offer a very competitive
service, e.g., for an &10 block from £0.95p.

The Centre
SWEB

aldwin 7’
S \A
n,
W 5,

we are here

40 track disc versions available — Add £3.00 to above price. Send
SAFE for descriptive leaflets on any program above.
All programs for Model B or 32K Model A, 0S 0.1, 1.0 and 1.2

DEALER ENQUIRIES WELCOME
24 Belford Road, Stretford, Manchester M32 ODL.



THE last meaningful relation-
ship I had with a computer was
many years ago via rooms full
of equipment like sorters, punch-
cards etc. You can imagine my
surprise at Christmas when a
Sriend brought his Apple to stay
Jor a few days.

I got hooked, read everything
I could find on micros, and
picked everybody’s brains. At
first I was going to get a ZX81,
but of course I actually bought
a BBC Model B last February.

I find however that as a com-
plete novice, I am getting
bogged down with bugs and
printing errors.

The BBC manual is not
exactly instructional in 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 book? There are
so many which look okay, it’s
hard to choose.

Considering how logical and
accurate micros are, I am very
surprised at the state of the
printing in a lot of the books
containing program listings.
This apart from the printing
errors, silly games (like
draughts where the computer
doesn’t “take”) and lack of 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
Sfrom blasted tanks littering my
hillside?) and King Kong is
nearly there.

Trouble is I keep getting “no
room” when the scoreboard
comes up. Any suggestions?

I have just started on Air-
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”. — Carol Lambert,
Stapleford Abbotts, Essex.
® Recommending a good book
on the BBC Micro is rather like
going out with a friend’s sister —
fraught with all sorts of
complications! Having said
that, we’ve always been
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Getting down to basic
Basic instruction

adventurous in that 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 of
room. Anything extra you add,
perhaps inadvertently when
using COPY, can cause
problems. Our rather brutal
recommendation is to leave out
the instructions from the title
page. This should give you
plenty of room.

Yes, you are supposed to
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 in a
single disc drive.

I now find that one of 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!

I have been a user of Commo-
dore equipment for many years
and when I progressed with this
system to disc drives the
transfer was easy, as no
memory shift took place. I now
find with the Beeb that cassettes
locate at &F00 but discs at
&1900.

I have a number of games
programs and some I have
managed to transfer (Chess,
Swoop, Arcadians) but games
from Acornsoft, for example
Snapper and Monsters, have
completely eluded me. I would
have thought that the Acorn

people who produce the com-
puter would have allowed for
compatability.

I am writing to you as I find
your magazine for the BBC
very helpful and interesting and
as you specialise in the BBC
machine I thought that you
would be able to offer some
help.

If you could assist in any way
I (and my children who are
used to the fast Pet disc
Jfacilities) would be very grate-
JSul. — D.J. 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 undertook the BBC
upgrade immediately and now
have a fully operational model
B. (I couldn’t have done it with-
out youl)

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 you 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 pair of
powerful (robot-style) stepper
motors? I've tried everywhere. —
R. Champney, London.
@® It 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
stepping motors from
Chiltmeade. A stamped
addressed envelope will bring
you their list.

More
on *LINE

HERE are some more details of
the OS commands *LINE 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 is loaded with
zero.

An indirect jump is then
performed to the address
specified by USERV (located at
&200) — the wusers routine
should be located at this
address, for example *CODE
23,250.

*LINE s (s is a string of
characters). The X and Y
registers are loaded with the lo
and hi bytes respectively of the
address of the first character of
s, and the accumulator is
loaded with ‘I’

Note that leading spaces are
stripped off, for example *LINE

4
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From Page 105

Hook Line Sinker — NO quota-
tion marks.

To summarise, *LINE and
*CODE call a user supplied
routine whose address has
previously been deposited in
USERV.

*CODE allows the user to
specify the contents of the X and
Y registers on entry. *LINE
allows the routine to access a
string of 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 load. the accumulator
with 0 and 1 respectively is very
important. It means that the
user can write a routine to deal
with both commands simply by
testing the contents of the
accumulator. If it contains zero
then branch to the *CODE
handling routine, otherwise con-
tinue with the *LINE handling
routine. — Colin Browell,
Sunderland.

Advanced
3D games

I SAW a Saturday morning
BBC TV programme which
demonstrated the latest genera-
tion of TV games and their very
advanced 3-D graphical
representation of arcade games.

I would be interested to know
what special hardware features
these products have which
permit them to do this.

Is it more memory, faster
processors or the use of special
languages? Will it be possible
Sor future add-ons to the BBC
Micro to allow similar 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 video disc. It involves
normal cartoon artists drawing

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 actualiy
created by the computer, the
computer just controls the order
in which you see the images.

In the foreseeable future that
isn’t really on in a home
machine, but who knows what
the next 10 years will bring?

No IC
explosion

WITH reference to the Beeb
Body Building Course in the
May Micro User, no doubt I am
the “Nth” person who has
written to you on a rather
destructive error in Figure I on
page 38.

The analogue IC will not
accept any greater voitage than
1.8v (IC73). The joystick circuit
shows the “hot” end of the
potentiometer taken to pin 1
(+5v), and should the slider

Interpreting the disassembler

AS I wished to learn something
about assembler language, I
bought your April Micro User
tape. The only item on it that in-
terested me was the Dis-
assembler.

As Jim Notman gave the
program for this, I thought it
would help me to see how things
worked if I instructed the com-
puter to interpret the beginning
of the Disassembler's own
program.

The result made it fairly
obvious that the interpretation
was not correct.

As Mr Notman indicates in
his article, the entries from E06
on are spelling out the name
“Jim Notman”, so in E06 44 is
the Ascii number for J. However
the tape interprets this as LSR
A, which surely it has nothing to
do with.

In line EOC the tape can
make nothing of &74, which I
take to be the “t” in Notman.
Further down, EI9 to EID
seem to be spelling out the date
1982 (not 1983 as in the
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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 to
deal with the beginning of
topics. It would be very helpful
if an article such as Jim
Notman’s contained some sort
of running commentary on the
language used.

For instance, I notice &DOA,
and later &D014,&DOIE, with
&A, &14,&1E meaning the
decimal 10,20,30. Are these
labels for the line numbers? If
so, how do they tie in with
instructions to OR the
accumulator?

I would welcome some re-
assurance as to the validity of
Disassembler in regard to the
later parts of its own program,
as I find a good way to learn a
language (computer or 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-

assembler and a hexadecimal
dump, and you appear to have
confused the two functions.

Both are to allow the user to
look at RAM. The dis-
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 tables and parts of
programs.

Such memory is not meant to
be interpreted as machine code,
and to use the disassembler on
them will, as you point out,
produce garbage.

I think you’ll find that our
magazine does not claim to deal
solely with the beginning of
topics. There are a great
number of capable pro-
grammers who have realised the
excellence of the BBC Micro,
and it is our policy to cater for
them also.

Disassemblers and the like
are not for beginners.

travel anywhere near to this
voltage either during adjust-
ment or use the IC will surely
blow.

I am sure that this is a type-
setter’s error and that I do not
need to go to grear lengths on
the subject, but I note your Mr
Cook takes the “fire 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 ‘“fire” buttons should

only be across pins 6 and 13
(CHO) or 3 and 10 (CHI). —
Peter Clappison, Hull.
@ [ think you have misunder-
stood what was meant in my
article, writes Mike Cook.
There is in fact no typo-
graphical error in the diagram
and the “hot” end of the poten-
tiometer should go to +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 restricted and this
arrangement affords a little
amplification, albeit
mechanical.

As to your concern about
blowing the IC, do not be
worried in 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 will
just show as the maximum
possible value.

In fact according to the
specification sheet for this
device, which is a PD72002C,
the input may be taken to a
voltage 0.3 of a volt greater
than the supply voltage on the
chip without suffering any
damage.

As the supply voltage on this
chip is 5v, you can see there is
no danger in taking this voltage
up to 5v. In actual fact, the
entire chip may be operated up
to 7v without suffering any per-
manent damage.

As to the second part, it is
true that the fire button is taken
to the analogue earth but there
is no 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 it
actually is, and no extra hum
will be introduced by doing this
that is discernible by the A to D
converter, if in fact there is any
extra hum at all.

This will 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 and was very
impressed. Your 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 it works” you assume a
vague knowledge of what LDA,
STA, JSR etec. means. I don't
know!

I can convert quite happily
from denary to binary-hex,
surely it would not have in-
creased the length of the article
too much? — David W. Sills,
Tabuk, Saudi Arabia.

® | take your point, Mr Sills,
but I'm afraid in this case it
would have taken far more than
just a few words to explain even
vaguely what terms such as
LDA, STA mean. Fear not
though, we shall soon be start-
ing our definitive series on
machine code for the beginner.

Finding
the function

A TIP — if you have program-
med the function keys, and
JSorgotten exactly what you put
in them, type a line number
higher than the highest line of
your program, and press the
Sunction key — this will then
appear on the screen, but not be
actioned.

If the key definition contains
more than one !'M, instead of
Jjust the line number, type
AUTO (line number) before
pressing the function key. —
A.E. Wilmshurst, Crow-
borough, East Sussex.

Spreading the light pen

TWO cheers for the Micro
User! (Well , say 21.) Most of
the contents are well worth
reading. I find that you tend to
assume that most of the BBC
owners are new to computers.

Is this borne out by the facts?
Surely most people who spend
£300-£400 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 format. Is this
Jjust a way of filling more
pages? — LR.L. Morom,
Redditch.

Missing
PROCSTAR

I TYPED in the Space Pilot
program in the June Micro
User. I found it addictive and I
was able to achieve high scores.

But after reaching around
10,000 and receiving PROC-
NEWS I discovered that a
procedure was missing
!PROCSTAR. It says this in
line 340, but has nowhere to go.
I got an error message and lost
my score.

Where is PROCSTAR? —
Kevin Robertson, Luton.
® True, there isn’t a
PROCSTAR. What happened
was that we asked the pro-
grammer to take it out of the
program for various reasons.
He got rid of all the references
bar one, which you found. As
you point out, it doesn’t appear
until you get a rather high
score, and none of us here are
that good.

All you have to do is to omit
:PROCSTAR from line 340
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 to
spot a bargain when they saw it,
or just took the magic letters
“BBC” as a seal of approval.

And those who know an
awful lot about computers and
who know an excellent bargain
when they see one. We have to
cater for both! Spending £300-
£400 is not immediate proof of
computer knowledge.

The light pen article is

Colour clue

CAN you please help me? I
have a BBC B Micro and I 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 for your
reply, but perhaps the rest of
your readers would also be in-
terested in this upgrade. — C.B.
Geiser, Goodmayes, Essex.
® You will have noticed that
plugging the video output into a
colour monitor does not result
in a colour picture. This is
because the colour burst signal
has been omitted from this
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. You
should carefully solder one end
of the capacitor to the resistor
and put a piece of insulation
sleeving over the other and take
it to the emitter of the transistor.
This will then put the appro-
priate burst signal into the
video.

The video output will then be
a fully composite PAL encoded
output and it will then be
possible to connect it to a
colour monitor. However we

coming up, though we cannot
say when. Every time we see
Mike Cook he’s produced some
new piece of electronic
wizardry. At 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 find listings very
hard to type in.

We hope the new format will
make things clearer for them.
It’s definitely not a ploy for fill-
ing more pages.

hear that Acorn do not
authorise this, so if you are in
any doubt at all, please take it
to your dealer who might be
kind enough to do this
modification for you — at a
price.

Unsnipped
links 1

I HAVE a model A machine
which I have upgraded to B
specification following your
Body Building Course. I have
inserted chip 74LS163 (IC76)
but have not as yet snipped links
S12 and S13 as your article in
the March edition implied that
this was not necessary until
Sfurther ROM expansion was re-
quired.

I was somewhat disturbed
when a colleague, who has done
a similar expansion, pointed out
that in a similar article in
another magazine, it stated that
these links must be cut before
the machine is used again.

Is this correct? If so, what
damage am I likely to have
done to my machine? So far
(one month later) no 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 it up. — D.
Simpson, Sherburn-in-Elmet,
Yorks.

® Do not worry about not
having snipped links S12 and
S13 as this will not damage the
machine.

Contrary to what has been
said in other magazines, the
only thing that could possibly
go wrong is that IC76, that is
the 74LS163, 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 of
them becoming damaged.

Some people are a little
paranoid about shorting out-
puts.

Unsnipped
links 2

I HAVE bought the Wordwise
chip and 1.2 ROM supplied by
Computer Concepts. My com-
puter is the BBC Model B.

The 1.2 chip has been in-
serted correctly and responds to
the *FX0 command with the
screen message 0S8 1.20.

When the Basic ROM s
transferred to one of the sockets
C, D or E it does not work. The
screen display when switched on
is “Language?”. Return the
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 SI18 and S33
are correct and have been
checked several times. My
dealer is unable to solve the
problem. — 17, Thurso,
Caithness.
® Thank you for your letter.
Unfortunately I am unable to
translate your signature so for
the moment you remain an
anonymous Micro User!

We think your problem is
that links S12 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 of tin snips and this will
enable the sideways ROM
sockets to work. You can then
have Wordwise or any other
language in the machine.

Hong Kong
phooey

ISSUE Number 4 of The Micro
User implied that all BBC
Micros are manufactured in
Hong Kong.

In fact, all machines sold in
the UK have been manufac-
tured in the UK and machines
manufactured in Hong Kong
will NOT be sold in the UK.

Would you please be kind
enough to correct any misun-
derstanding which could well
have occurred, at 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 to Charing Cross
Hospital. — Colin 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 UK
and the rest of Europe were built
in Britain, and that the Hong
Kong production line was
primarily to supply BBC Micros
to Far Eastern and Austral-
asian markets.

Services

rendered

THANK you for a smashing
publication. Thank you for
those value-for-money tapes.
Thank you for your 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 . . . even find a
B when it should have been 8.

I then run one of your tape

games in and amuse myself.

So satisfied am I with your
tapes, I have joined your 12
month tape offer. Keep up the
good work.

By the way, I wonder if 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 in the small
customer except to get hold of
our money.

I placed an order for three
tapes mid February, I received
two in fair time, but had to
return one faulty, still waiting
Jor a replacement, and for one
of the original order.

It would not be so bad, but
you can see the same or similar
Jor 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 their tapes for months,
months and months cannot
deliver in a reasonable time,
and with the facilities available
to them. They should wake up
or let someone else take over. —
J. Porter, Denaby Main,
Doncaster.

Still going
wrong

AFTER all the problems of
delivery of the BBC Micro, and
the cassette bugs (which Acorn
refused to take proper respon-
sibility for) and the chaos
regarding price/availability of
new ROMs, things are still
going wrong.

Acorn have been extremely
difficult to get hold of on the
phone, and they don’t seem to
reply to letters.

And now we have new ver-
sions of chips, which may not
run your old programs.

Of course clearing up bugs
can bring improvements, but not
if they introduce others in their
place, as has happened in rela-
tion to VDUI, 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 II chip is not
upward compatible from the old
Basic. (@%=10:PRINT
STRE(67.8) gives different
results which may upset for-
matting. The fact that this may
be overcome by doing it a
different way is irrelevent, since
programs written in the old
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 of hardware
attachments, which may have
been manufactured without
knowledge of what would be
changed in the future.

As an example, the Amber
2400 printer will not work
properly using the serial in-
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 of the BBC.

The BBC does not seem to
want to have anything to do
with the way things have turned
out, though I would have
thought they had something to
lose in the USA if the reputa-
tion of the BBC is tarnished. —
Kenneth Morey, London.

Snags on
supply

WHEN is Acorn going to stop
mucking us about?

I paid out £399 to buy a
much advertised product, the
BBC Micro. After a fairly long

® Want to write to Micromail? The address is: Micromail,
The Micro User, Europa House, 68 Chester Road, Hazel
Grove, Stockport SK7 5NY.
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wait the machine arrived.

Soon the euphoria of a new
“toy” wore off and the frustra-
tions of the operating system
bugs set in.

The tape wunit would not
record reliably because of the
Sault in the OS ROM. I
deliberately do not call it euphe-
mistically a “bug” — it is a fault.

As you become more familiar
with the handbook it becomes
obvious that not only will the
cassette system not work
reliably but it is impossible to
access the ROM sockets under
the keyboard from the existing
0.1 OS.

And I fail to see how the
ROM socket next to the key-
board can be used for “games
ROMSs” as advertised. As it is
connected it can only be used
for ROMs accessed by 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 if I buy any
Acorn add-on that needs the

new ROM they are supplied
with it.

Who is Acorn kidding? It
appears to me to be a deliberate
ploy by them to ensure that only
Acorn add-ons will sell and
eventually all the others will fall
hy 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.L. Elliott,
Bristol.
® I am surprised that you
haven’t been able to get an 1.2
OS for your upgrade — they
seem to be readily available.

Nor, knowing Acorn as I do,
can I accept that it’s a
“deliberate ploy” to push their
own products. If there is a
shortage of the necessary
ROMs, it’s probably only
temporary.

Hopefully you’ll be fixed up
soon.

And finally, with tongue firmly in cheek . . .

Memorvy
shortage

THANK you for the two
corrected lines for the King
Kong program, given in the
May issue of The Micro User.

However I also had to alter
line 420 to include Y%, this
move X%, Y% — 15: Draw X%
— 180, Y% — 15: etc. to get the
[iring correct on the right side
of the screen.

With the King Kong and the
Deathwatch programs I find
that using the listings given and
loading from tape I can only
run the program once, enter one
name and then I get “No
Room” (I have a 32k 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

to operate the program and this
now enables it to run through.

With Death Watch I have
removed the REM 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 in full) could be
given to the solutions in the next
issue? J.E. Pearson, Coventry.
® Thanks so much for your
letter. You are quite right about
line 420 — one we missed!

Deathwatch and King Kong
both use a great deal of
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, so we haven’t
published any. Of course we’d
reconsider if we had more re-
quests for them.

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
have fallen from the path of
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 and Buffer), mentioned
that he had a BBC Micro. I
would have 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 to admit to
having a Beeb until I'd worked
my way through the User
Guide. Incidentally you were
right, ENVELOPE did give me
a lot of 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 all 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 it 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 red prints a reasonably
accurate picture of my bank
manager with the message “Cut
down on expenses, get rid of
Andrea”

Clive said ‘“Interesting”,
typed in LIST and all my sins
were exposed.

“Good grief”’, he yelled,
“vou'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 if it
was so awful why was it in the
User Guide?

Meanwhile Clive carried on
with his demolition of the pro-
gram (and my pride).

“Not a GOSUB. I don't
believe it. Why not use a pro-
cedure? You've got a BBC
Micro, not a Plectrum. Use it,
don’t abuse it.”

He proceeded to give me a
lecture on good programming
(which made me feel like I'd
been caught doing unspeakable
things in the potting 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 1eminds
me of something else, but I 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

me to use the lower case, but he
wasn’t amused.

“Structure, that's what you
need, structure”. Somehow he
made it sound like lack of
moral fibre.

He left shaking his head and
reminding me that 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 fo see a listing of
mine again.

Yours in adversity,

Bob

P.S. Rumour has it that
Clive has recently been before
his local user group's disci-
plinary committee for not
declaring his variables in a list-
ing. Apparently he has been
ordered to use a Plectrum for a
month, suspended for a year.

August 1983 MICRO USER 109



northern
computers

micro computer systems for all applications

education and
training division

location

For Eaucational and
Training Institutions
only:

Applelt, Il

BBC (Free Econet

Interface ).

Newbrain

Green Monitors £79

Colour Monitors £199

+ FRODSHAM Seikosha Printers £207

(junc.12 M56) Epson Printers £349

NETWORKS

Coming soon:

Acorn Electron

we supply everything to meet the requirements of
_s:econdari{ schools, colleges and universities, whether
it be small B.B.C. computers, Apple lle computers, or
Apple lll school administration and accounting
systems.

please contact: Gareth Littler or David Horsfall
EDUCATION & TRAINING DIVISION

Northern Computers, Churchfield Road,
FRODSHAM, CHESHIRE WAG 6RD Tel: (0928) 35110

AT LAST, ACOMPLEX GRAPHIC

SYSTEM, THATS SO EASY

TO OPERATE

...IT’S PROFESSIONAL CAPABILITIES
COULD BE UNDER ESTIMATED
FL.OIGITISER SYSTEM®

The PL Digitiser 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’ (Tape
or 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 scale, immediate edit and the ability to save completed
screens as files or reproduce by line printer.

I'ma

(&3] i '
- EXERCISE 4 Ll
. DXACRAM g"— &

BS.DOLLAMORE LTD.

Burton Road, Burton-on-Trent, Staffs., England.
Telephone: Burton-on-Trent (0283) 217905.

U.K. Distributor m‘ Scientific House, Bridge St.. |

Sandiacre, Notts. Telephone: (0602) 394000.




MPUTER CITY

THE COMPUTER CAPITAL OF THE NORTH
78 VICTORIA ROAD, WIDNES, CHESHIRE. 051-420 3333

DISC DRIVES (including PRINTERS MONITORS BEC
i & Disc Utilities and Manual) Seikosha GP100A (including Microvitec 14" Colour BBC Model B .......... £399.00
| '8 Pace Single 100K free ‘Screen Dump’ Monitor ............c....... £287.50 BBC Model A .......... £299.00
DriVe oo £212,25 - Program) ................ £219.00 Sanyo Green BBC Model A +
Pace Twln TOOK RN  Seikosha GP250X ... £270.00 Monitor ..., 6K it i 2338.30i
he U)ot weansatiog £388.00 Epson RX80 . ... £319.00 Sanyo 14" Colo‘i.ur Monitor BBC Modsl A +
% Acorn Twin 400K Drive SPECIAL Epson FX80 ............. £455.00 (Composite) ............ £269.00 16K & VIA ................ £345.00
| (80 Track) ........ou... £804.00 OFFERS Smith Corona TP/1 ;
Torch Twin 400K + :  (Daisywheel) .......... £489.00 Carriage charges on Micro's, Monitors, Disc Drives an
9 280 & 64K .. . £897.00 L i o o e S Al
A

— Special Summer Offer —
CASSETTE RECORDER (BBC Compatible) £19.95 P&P £1

NEW - STACK LIGHT PEN including FREE game
(Concentration) £28.75 P&P 50p

i

BBC

Ml ROQERIAN0

{ - =DIGITAL ebrv\‘
X t;' - —FANTASIA i aOFTV\FMHE Moaonraider (B) =
, 1 Slar Trek/Cand ome Finance .. Swoop (B) ... :
g ADVENTURE GAMES FOR | | Floss . oo .. bary Learniig AllenDestiopers (8) ... st E‘A/j 18
1 £ Y Music .. . Galactic Commander pacaarp.;. \ (M <«
L THE BBC Hangman . The Computer Prog. ). BBC Dragon Quest ... £11.50 1T
> Inc. VAT Super Hangman . (Vol. 1) .. £10.00 T " k B BBC Fruit Machine
The Golden Baton Beep Beeb ... imetrek (8) . . BBC Ci BUSINESS SOFTWARE
*4 The Compuler P"’Q Laser Gommand (B) hess ....... 5
. ' {A/B) .. ... £10.30 Beebmunch . 3 00 Cash Book Acc.
F (Vol. 2) .. i Spacemaze (8) BBC Backgammon £8.
| ’ The Time Mutant Invaders . Painting A:ro Navlgaie: lBl """" BBC Multifile ..... ] Beeb Calc .....
w (A/B) .. .£10.30 3D Maze .......... s Space Invader. £7.50 Inv. & Statements
B Arraw of Death (Pt 1) Model A Invaders g:::;%i Siaian Maze Invaders (B Gzlaxy Wars £7.50| | Commercial Acc
§ (AT BY et i i . £10.30 Model B Invaders i G E‘ﬂmek City Defence e750| | Mailing List
Al Arrow of Death (PI 2) Word Pro ......... ler ...... i Database ...
: C tellation (B Synthesizer £9.50
| (A/B) ... .. £10.30 Atlantis HHg ooy r': ) Sea Lord .. £7.50 Stock Control
! L Escnpa from Pulsar 7 Flags .. ble Oblivion £7.50 Home Accounts
| (B) ... £10.30 Hyper Drive . mzf;:){?;:!?:zm Old Father POA. Word Processor ..
‘. Gircus (8) £10.30 Strato Bomber [ . Graphics Packnge
Feasibility Experiment Leap Frog .. ‘co“ (CJLDei:?B()B) Sealord ..
(B).. .. £10.30 5.a-Side Socc
g The Wrzard o? Akyrz Pontoon and Pahence £7.50 Business Games .. £9.95 Chess ......... Slmon H“."I
3§ (B) .. . £10.30 Tree of Knowledge Barrage (B) Great i,
3} ; Inheritance ... !
| 8 Perseus and Andromeda Peeko - Ccmpuleri Footer (B) .. LEVEL 9 COMPUTING e e ‘
1 \ (B £10.30 Maniual - £9.95 Labyrinths ol Lacnshe e Vvorld Travel bame.......
! ! | - £10. Kosmos y ;! @ ] ULTIMATE ADVENTURES g s, £ 8,08
Ten The French Mistress Level Algebralc Ad I Ad £10.0
! (S U 1030 A. .£9.95| | Manipulation .............. £9.95 pa.::rl;:;) ; gg:f“:;f:"re o"f:s‘:-"e s Elo'og
¥ Th F h M 5| 5. L el Creative Graphics A
! AL LU 20 i‘; e Chsegiios £ Cowboy Shootout Dungeon Adventure . £10.00 ans‘z‘g EROCESSING
o Graphs & Chﬂrl :U?, h BBC Forth ................. £15.00 e
unchyman - 10, BBC Forth Tool Kit .. £10.00
X \ g::z%ﬁiry!Manual b/ Caveman Adventure ... £6.85
w ! Seek ..........
' * Lunar Lander . Doctor Soft Lisp Cassette* f
P Planes ... 747 Flight Simulator .... £6.95| | Forth Cassette* i s'd"’ad“ Gold (8] ... £6.85 CREDIT FACILITIES
0 'Y Tower of Alos . Wolf Pack il Philosophers Quest .... £9.95 Rg:‘::?:ie1(a) s As shoulissant ceadit up to £1.000, Shocta :’l":f':r“;‘m
| Frogger ...... Kremlin .. Sphinx Adventure ; Raversi 2 (B) pnrchnx . 4
i 1 Rharoahs Tomb.. Harmony, faslo ofRiddlet Yahtzee (B) il We are credit brokers for Lombard Tricity Finance Ltd
i Painter .. Mansters ... Wall (B) ..... Interest is just 2.25% per month, equivalent ta an annual
1y T Bouncer Snapper ..... Mastermind percentage rate of 30.6%. Ask for a written quolation
“ Shrinking Prolesso Bourne Educational Planetoid .... il 3 ay!
V] Horror Castle ............. £8.00 Softwara Arcade Action Where
] AmmalNegelable/Mmera! Rocket Raid* Chemiél?y 26‘85 S —
(0 Meteors .. 4 ;
7 World Geograph e6.85( B
Word Hang Arcadians .. 4 graphy
4 Intercepter Happy Numbers . Sliding Block Pu Junior Maths Pack ...... £6,85 l MAIL ORDER
| Intruders . World Wise ...... Cube Master ..... ::"ys‘c; 7 i l Please send me
TimBmanOnar. Super Invaders oon Base Ipha ....... £7.99 1k
¥ Missile Base ...... l
r“*' - Starship Command . N 2.
[ Countdown/Doom 3.
BOOKS FOR THE BBC SNOOKEr ....oovoo. Dog Fight .. l 7
MICROCOMPUTER Number Baiance by '
. Word Sequencing l L ST S T W RN Bl R G e Y e s
30 Hour Basic (NEC) £5.50 Word Hunt . Postage and packing on soltware 50p. Phone for hardware
Programming the BBC (Newnes) y £6.50 Missing Signs . s LR TS l delivery rates.
Easy Programming for the BBC Micro (Shivas) £5.95 | | enclose cheque/P.0. for
Let Your BBC Micro Teach You To Program Galaxians l : 2l
(Interface) £6.45 Centipeds PH please debit my Access/Barclaycard/Visa® ...
m:ecrﬂﬁgnlianguaga Programming for BBC oS Quick Silva e ' delete as applicable
BBC: An Expert Guide (Granada) £6.95 Music Processor £14.95 Space Fighte l Card Nov i o irogiinsExping date yoo s
The BBC Micro Revealed (Interface) £7.95 kratecior Allen Dropout Name ....
Programming the 6502 (Sybex) £10.75 Wizard ... Fruit Machine I i
Advanced 6502 Programming (Sybex) £10.25 Frogger ... Address
e Machine Code for Beginners (Sybex) £5.95 Road Runner I Code .
11 Practical Programs for BBC and Atom (Wiley)  £5.95 Simonsoft Ponioon .
12 30 Programs for the BBC Micro (Evans) £4.95 Disassembler .............. £6.95 Cribbage l Tl No. ... Z
13 Games BBC Cemputers Play (Addison Wesley) £6.95 Dealers Discount Available
§ :; ;:‘\e (B:ook of Lisé\ngs lggg PUb:ICBtIOnS] £6.75 l ACCESS, BARCLAYCARD VISA ORDERS WELCOME ON
: e Computer Book ( Publications) £6.75 24HR 051-420 3333
i .| ,5 16 Creative Graphics (Acornsoft) £7.50 SPEC'AL UFFER l COMPUTER CITY Dept F. FREEPOST (No Stamp
roiNg 17 Graphs and Charts (Acornsoft) £7.50 ORDER 2 CASSETTES l Required) 78 Victoria Road, Widnes, Cheshire WAB 7RA.
: \' 18 .Forth Manual (Acornsoft) £7.50 DEDUCT £1
19 Lisp Manual (Acornsoh) £7.50 = T BBC I —
i S ORDER 3 CASSETTES Supergolf . TRADE ENOUIRIES WELCOME
" &P on Books £1. - DEDUCT £2 etc. Bun Fun ..., l SPECIAL DEALS FOR SCHOOLS &
1 .

'THE COMPUTER CAPITAL OF THE NORTH — SUPPLYING BBC MICROCOMPUTERS
NATIONWIDE FOR EDUCATION, BUSINESS AND LEISURE
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ndard of graphics yet
achieved on the BBC micrg:

Only £6.95,,

i i e
Ay ,,Jl

Faravavavay Favavay

=g "':"”"l'l“,'

Y AT AV Y A AT AV R A Y aT T a
Y i

I J"' A \
HITYE Eh' AT R
-1 3‘.‘-f

.......E H,mﬂ ;ﬁi&éﬁ--

a.vmu" a ‘\B»“ TEnIS
WTJ“? i
,\ﬁﬂ A
g -

Other programs available: Swoop (B) £6.95/ ST g WE ARE AUTHORISED DEALERS
Croaker (B) £6.95/Chess (B) £6.95/Laser

Command (B) £6.95/Galactic Commander ; FOR ACORN ATOM, BBC MICRO
(B) £6.95/Filer £8.95/Timetrek (B) £6.95/ '

<
Micro au‘.i:3 ot gﬁgmmma{g?r: (8) £6.95/ TR 3 Y i Y & DRAGON 32
arrage (B] £6.95/Beebmon (B) £6.95/The A o gD SPECIAL ¥

Labrynthe of La Coshe (B) £6.95/Draw (B) . e | OFFER pCHOONERLID,
£8.95/World Geography (B) £6.95/ ¢ S PAYE 3 | ept.
Spacemaze (B) £5.95/Munchyman £5.95/ RO \E 4 Deduct £1 per cassette | 8/8a REGENT STREET,
Seek £5,95/Eldorado Gold (B} £5.95/ oM L R Rl ChATEL ALLERTON,
Dissassembler £5.95/Constellation (B) £6.95/ RERTT 3 _.ﬂ.____._/ Ten 4
Junior Maths Pack (B) £5.95/Where? (B) oy e Tel: (0532) 683186 or 696343
£5.95/Painter (B) £5.95/Chemistry (B) £5.95/ Please add 55p order P & P + VAT at 15% = v i)
Physics (B) £5.95/Caveman Adventure (B) ‘ VISA
£5.95/Astro Navigator (B) £4.95/Startrek £4.95, Please Note:
Reversi 1 £4.95/Reversi 2 (B) £4.9 -

All programs are now available at all good

A dealers or direct from MICRO POWER LTD.




