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Announcing more excitin

programs for the BBC.

Acornsoft is the software division of Acorn
Computers. the company that designed and built the
BBC Microcomputer. Here are four more exciting
programs, all designed to get the most from your BBC
Micro.

Magic Garden (£9.95) is a cassette based on
Shirley Conran’s successful book. It's a problem-solving
program which provides the complete beginner with
instant answers to the questions of what to plant and
where. Simply tell the computer whether you prefer
a shrub or a flower, the type of soil. light and shade
conditions and required flowering time and the
computer will come up with a selection of possible
plants.

Draughts& Reversi (£9.95) is a cassette containing
two traditional board games for you to play against
the computer. Both give a graphic display of the board
on the screen and you can enter your moves with either
keyboard or joystick. The games can be played at
varying levels of difficulty and on the higher levels you
will find the computer to be a very worthy adversary.

Hopper (£9.95) is a game on cassette which can
be played with either keyboard or joysticks. Hop the
frog across the busy motorway trying to avoid four lanes
of fast-moving traffic.”To get across the river to the
frogs lair you must leap on to the logs and turtles backs.
but beware of the diving turtles, the crocodile and
the snake.

BCPL (£99.65) is a flexible modern structured
language that's very easy to learn. The package consists
of a BCPL language ROM. a 40/80 disc and a 450 page
User Guide. The disc contains the BCPL Computer.

a Screen Editor and a 6502 Assembler. BCPL is
particularly good at handling Input and Output and is
ideal for writing utility programs and to develop games
and commercial packages.

Shirley Conran's J§ Draug
Magic Garden J and Reve

for the BBC Microcomputer Model B

BCPL

for the BBC Microcomputer Model B

Hopper

for the BBC Microcomputer Model B

How to get Acornsoft programs.

If you're a credit card holder and would like to
buy the programs shown in this advertisement. or if you
would like to know the address of your nearest stockist.
just phone 01-200 0200,

Alternatively. you can buy the programs directly
by sending off the order form below to:

\cornsoft, ¢/o Vector Marketing, Denington Estate.
Wellingborough, Northants NN8 2RL.

Also use this form if yvou would like to receive

the current free Acornsoft catalogue.

Please allow 28 days for delivery.

2 Credit Card Holders. Telephone 01-200 0200.

| Wellingborough. Northants NN§ 2RL.
Please send me the ﬂl“()\tin;_':— I;l'”
I PROGRAM PRICE  QUANTITY | TOTAL use only)
I Magie Garden £9.95 SBX04
”I.lll:_'-l-ll-_\\' Reversi £9.95 | - SBG20
| Hopper £0.95 = ' SBG23
I BCPL £99.65 ~__ SNLO3
l I'OTAI
I enclose PO/cheque pavable to Acornsoft Ltd.
l Or charge my credit card.
| Card Number i L A
(Amex/Diners/Visa/Access (Delete)
| Please send me the Acornsoit brochure ]
| Name__ ) e R~ .
\t](lrr.-.-_ . =
| Postcode_ —
| Signature___ = - LECES
[ Registered No. 1524763, VAT No. 215 8123 85
|
- ACORNSEFT
|
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To open PC Files on the BBC, we have a personal summing-up by
Chris Curry of Acorn Computers Ltd.

A general view of the Beeb:
main points, functions and
advantages. Colour photo-
graphy showing the micro
and its workings.

Lots of add-ons for those of you keen to expand, enhance and
improve your micro.
Lots of photos, too.

A handy “tree of applications” is included in this comprehensive
run-down of software and the best packages out.

Forth, Pascal, Lisp, Basic, ifyou're undecided here’s our pocket guide
to which is best for the application you need.

Getting deeper into technology here, we delve into user-defining
characters and all aspects of improving graphics displays on the
BBC.

Teaching would-be Hardy boys and Mic-
rokids the BASICs of computing.

Beebplot, Beebcalc & Beebcash — your complete office package for
theum...ah...ohyes, the Beeb.

A run-down of some of the best games out, plus Biorhythms, Sniper
Ambush and Paypacket to tap into your micro.

This is our section to help you further than our humble pages . ..
books, clubs, dealers and suppliers comprehensively listed for your
reference.

And don't forget our free pull-out Commands poster!

Published by VNU Business Publications BV, 62 Oxford Street, London W1. Tel: (01) 636 6890, Photosetting by Mallard Studios, 11/12 Godric Square, Woodston, Peterborough. Tel: 1

(0733) 237999/237799. Printed by Thamesmouth Printing, Southend. Editor: Deidre Boyd. Art Editor: Dolores Fairman. Advertisement Manager: James Scoular. Assistant

Advertisement Manager: Hubert Wright. Art Director: Jim Dansie
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Atomic rise
to fame

The history of the BBC Micro is a short one - a quick rise to fame and fortune.

HISTORY

To those familiar with the Atom, the
BBC micro is no stranger. The BBC
micro uses the same microprocessor
as the Atom, and BBC Basic evolved
from Atom Basic.

When Acorn Computers heard of
BBC television’s interest in a micro-
computer system to go with their
computer literacy programme, we
tendered for the contract, submitting
a design for the Atom’s successor.

In February 1981, the design, pro-
duction and distribution of the BBC
micro was awarded to Acorn Compu-
ters. Volume production was under-
way by the beginning of 1982.

How did it all start?

Acorn Computers was founded in
1978 by myself and Dr Hermann
Hauser. | had spent the previous 13
years working for Clive (as he then
was) Sinclair in Cambridge as a
development engineer.

Hermann had obtained a PhD in
physics at Cambridge University,
then he joined forces with me at the
Cambridge Processor Unit.

This was the forerunner of Acorn
Computers.

The Cambridge Processor Unitwas
aconsultancy specialising in microp-
rocessor applications. The experi-
ence gained by it led naturally, in the
spring of 1979, to the forming of
Acorn Computers, and the launch of
our first home micro — the Atom.

The Atom was sold originally in kit
form for £210, and has since sold
30,000 units.

We are proud to be the developers
of one of the best selling British
micros. By May this year 100,000,
BBC micros had been produced.
Soon this figure will reach 150,000.

Many ofthese machines have gone
into our country’sschools. Indeed, 85
per cent of all machines ordered
under the Department of Industry’s
primary schools scheme are for the

re

Belt fed components add to the automation.

2

BBC micro.

We are also developing and pro-
ducing expansion options, which are
important to the BBC micro system.
Of particular importance are the
second processors, which will enable
users to turn their BBC micros into
‘fully-fledged’ machines of business
computer power.

There are, too, teletext and Prestel
adaptors. Users will be able to
download software from the televi-
sion set or over the telephone line
with these.

Then there are the new products
being developed for the future. The
first of these is the Electron. It is a
smaller machine than the BBC micro,
but it contains many of its powerful
features. The Electron may prove to
be as popular with the home user as
the BBC micro.

485 per cent of all
machines ordered under
the Department of
Industry’s primary Schools
scheme are for the BBC
micro. 7

— Chris Curry

Sowhatis Acorn Computers like as
a company?

As the user of a BBC micro or an
Electron, you probably have most
contact with our customer services
department. Behind that are more
than 200 people, one-third of whom
do nothing else but design and
develop new Acorn products.

Most of the manufacturing is done
by outside companies. Three are in
this country and one in Hong Kong.
We also have a team of Acorn
‘auditors’ who carefully monitor the
factories to ensure that the high
quality of their product is constantly
maintained.

Distribution of all our products is
carried out by Vector Marketing, a
subsidiary of Acorn. The company is
responsible for all deliveries to the
dealers, overseas distributors and
the public.

Another subsidiary — Acorn Over-
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Tony Sleep

seas Limited - has been set up to sell
the BBC micro and other products
abroad.

This is particularly important now
that BBC has sold the Computer
Programme, the television series it
made about computers, to countries
that include Hungary, Ireland, Singa-
pore, New Zealand, Australia,andthe
United States.

The design and development de-
partment pulls many of its staff from
the University of Cambridge, inwhich
city Acorn Computers is situated.

In this team is a group that special-
ises in the design of microchips for
Acorn’s own use. The group collabo-
rates with the engineering laboratory
of Cambridge University.

A very important subsidiary com-
pany of Acorn is Acornsoft. This
company develops all Acorn operat-
ing software, and is responsible for
marketing the application software
designed by hobbyists and profes-
sionals for Acorn machines.

Workers at the Acorn factory take a close look.

Many of these programs are writ-
ten for use in schools.

The BBC micro’s place in education
is strengthened by the Econet local
area network system. Econetenables
up to 254 Acorn micros to communi-
cate with each other, and to share
expensiveresources,suchasprinters
and disk drives.

Perhaps it won't be long before we
see entire schools wired for proces-
sing through such micros so that
every classroom can communicate
with any other, and with classrooms
in other schools.

Sothatis what Acorn Computers is
about. It is our objective to play an
important role not only in school
computing, but in computing for the
home and business. We aim to,
provide easy-to-use, well designeda
machinesthatarefamiliartoall levels
of user.

Chris Curry is Joint Managing
Director of Acorn Computers
Limited.
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Ifyouhavebeentryingtosortouthow
the BBC computer works, either from
a hardware or software point of view,
you will probably have come to two
conclusions.

Firstly, itis a very complex system.
Second, it is extremely versatile and
expandable.

Everything possible seems to have
been done to ensure that thisis not a
‘dead-end’ machine which you will
havetothrowaway afterayearortwo
when its basic technology is, inevit-
ably, superseded. The basic ccmpu-
teristhe starting pointfor connecting
to many other systems.

The system supports all the usual
peripherals, such as VDU, cassette,
and disk. The most important single
feature which ensures that this sys-
tem will keep going much longerthan
most is the Acorn Tube. Other manu-
facturers could, and possibly will,
come out with a machine which has
the same feature as the BBC micro,
butisonlya fraction ofthe price and is

SHIFT

available off the shelf. But beware of \
imitations. If it does not have an
Acorn Tube then it will be a dead-end
machine.

The Tube is a high-speed (2MHz) ' strt P

LocK

communication system. It needs a
quite complex hardware interface to
pass bytes back and forth between o g
two processors. It uses FIFO buffers Cmotor . ioek  lock
and interrupts, so it allows true ; e
parallel processing.

The arrangement is that the 6502
on the main board handles all the
input and output — keyboard, VDU,
printer, cassette, disk, user ports, and
soon. These usually take quite a lot of
computing time. The second proces-
sor deals with language processing
and calculations. :

The first gain you get from this is

thatthe processing speed, evenusing One of the key attractions of the BBC micro is its

a 6502 as asecond processor, is more

than doubled. With only one proces- expandability. Essential to this is the Acorn Tube which
sor, everytime you want to output

data, the micro has to stop its ensures that the user does not end up with an obsolete
calculations, output the data, and

rhgn ?fiCk up the calculations where it machine as technology moves on. Paul Beverley

eft off.

With two processors, the second reveals all.
one does some calculations, then
simply shoots the data down the
Tube. The input/output processor
deals with it in its own time. And the
second processor carries on with the
calculations unhindered.

If you are not so keen on the 6502,
you will be pleased to know that you
do not have to use the same proces-
sor at both ends of the Tube. You
could equally well use a Z80 as the
language processor, so that you can
take advantage of its suitability over
the 6502 for data processing applica-
tions.

Also, choosing the Z80 second
processor board is said to be ‘fully
CP/M compatible’. You obviously

4
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cannot use any CP/M software which
is machine-specific, so that rules out
virtually all the Z80 software, for
example.

The other factor giving an overall
speed improvement is that both the
Z80 and 6502 second processor
boards will be working at a clock rate
of at least 3MHz. Acorn is trying to
push up the speed to 4MHz.

Acorn is also developing a second
processor board using the National
chip, the 16032, It is hoped this will
also run at 4MHz.

UNix, UCSD, Pascal, Fortran, Cobol
and at least another half dozen other
high-level languages should all be
available by the end of 1983. That
would give the machine a processing
power similar to some of the present-
day minicomputers at less the cost
and, some would say, greater re-
liability.

Apart from the gain in speed
achieved by using a second pro-
cessor, there is also a gain in size and
speed of memory access.

The maximum amount of memory
which one 8-bit processor can
address is limited to 65 Kbytes. This
has to include ROM and memory-
mapped input/output aswell as RAM.
The BBC Model B has 32Kbytes of
ROM, memory-mapped input/output
and 32 Kbytes of RAM.

To make use of the highest resolu-
tion of graphics, you need 20K of
RAM. And nearly 4K is used up for
operating system workspace, serial
input/output buffers, sound buffers
and soft-key buffers. Soyou are really
down to about 8K for your program
and variable storage.

One possible means of improving
onthisisthe capacityforaccessingan
extra 64K or RAM, ROM, or input/out-
put in a ‘paged’ mode via the 1 MHz
extension bus.

You store up to eight bits of the
auxiliary addressin aspecial register,
FCFFH. Then as you read and write to
locations FDOOH to FDFFH you will
be addressing locations in the speci-
fied pages of the auxiliary RAM.

THisis much slowerthan accessing
the on-board RAM. This is because
the access is at 1 MHz rather than the
2MHz at which the 6502 is running. It
is also because of the time taken in
setting up the paging register. Some
thoughtwould haveto begiventothe
software implementation of this
system.

If you have a second processor,
even an 8-bit one, it will immediately
provide an extra 64K of addresses.
There will have to be a small ‘boot-
strap’ ROM on the second board to
startiton power-up. There is capacity
for 60K of RAM on both the 6502
board and the Z80 board. ThisRAM is
accessed at the full 3MHz or 4MHz at
which the second processor is run-
ning.

If you then go to a 16-bit second

B
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DEVOTED EXCLUSIVELY TO THE BBC MICRO

MEMBERSHIP NOW EXCEEDS 18,000
BRITAIN’'S LARGEST COMPUTER USER GROUP

18,000 members can’t be wrong—BEEBUG provides the best support for the BBC Micro.
BEEBUG Magazine—NOW 64 PAGES devoted exclusively to the BBC Micro.

Programs—Hints & Tips— Major Articles—News — Reviews— Commentary.
PLUS members discount scheme with National Retailers. PLUS members Software Library.
10 Magazines a year. First issue April 1982. Reprints of all issues available to members.

SCREEN SHOTS FROM PROGRAMS

BALLOONS
JULY 1983

RETURN OF THE DIAMOND
JUNE 1983 & JULY 1983

Snacks Ltd
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INVASION APRILIMAY 1983 "~ "BARCHART APRIL/MAY 1983

Magazine programs now available on cassette to
members at £3.50 inc: VAT & p&p —see April/ May
issue for details.

February Issue: Program Features: BEEBMAZE — Find your way through the
random maze, guided by 3D views from inside the maze— an excellent game
FIVE-DICE—A Beeb implementation of YAHTZEE (R}, a novel dice game
Also a listing of WINDY FIELD —a creation from Acornsoft, SPIROPLOT
screen doodler, and a complete memory display program in a user key. Plus
Machine Code Screen Dumps for the Epsen and Seikosha Printers; articles on
USING FILES, IDEAS ON ANIMATION (Including a Rotating Cube program|,
an Introduction to the Use of Procedures, a Survey of Books on the BBC Micro
and a Roundup of Disc System Hints. PLUS a variety of HINTS, TIPS AND
INFO, including a single VDU command to perform a SIDEWAYS SCROLL

March Issue: Program Features: Life (32K), Artillery Duel (16K /32K),
Square Dance. 3D Rotation (will rotate any object). Printers for the BBC micro
—Review of Epson, Seikosha, Tandy and Olivetti. What to do with the new
Operating System, Disc Formatter Program, and full Disc instruction set,
Newcomers article on Text and Graphics Windows. PLUS How to get a new
Operating System ROM and a special deal on Wordwise (members only).

April/May Issue Special Anniversary Issue— Contains index to the
whole of BEEBUG Volume 1. Music Composer—create complex 3 part
harmonies with this synthesiser Program. Colour bar chart generator
program. Beeb implementation of the Connect-Four Game. Invasion—a
16k. Plus Review of Tape Recorders for the Beeb; a Basic Program Editor,
which lists variables and procedures, and executes Find and Replace in a Basic
Program; Reviews of Acornsoft Games and the Torch Z80 Disc Pack. Disc
Menu Program. Newcomers introduction to Mode 7. How to save the
unsavable; and a routine to print Double Height Characters in all modes.

June Issue: Program Features: ‘Return of the Diamond’ A 16k adventure
game, ‘hedgehog’a wellimplemented ‘frogger’ type game, and Ellipto. Create
your own off the shelf sound effects with Sound Wizard. Plus articles on Using
Files, Rotating and Expanding Characters, Using Printers, and How to
multi-program the User Keys. Reviews of The Hobbit Floppy Tape
System, Adventure Games, anda Comparative Review of Wordwise and
View. Plus FX Call Update, Disc Program Auto-relocator, Wordwise
Update, and more BBC Book Reviews.

July Issue Games: Robot Attack (32k) and Anagrams, a 16k word game.
Watching the Beeb at work— a simple program to show your micro at work. An
introduction to discs — what are they and are they worth getting. Balloons — a
coloured animation. Make your micro speak like Kenneth Kendal. Bad Program
Lister — lists programs even when the computer pronounces them ‘bad’.
Reviews of Epson and Seikosha’s new printers. Five books of programs
reviewed, plus more software reviews. Using Files Part 4. Afull discsectoreditor
program — to read and retrieve lost disc files. And how to modify Acornsoft’s
Planetoid. Plus hosts of useful hints.

BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY
offers members a growing range of software from
£3.50 per cassette.

BEEBUG NEW OPERATING SYSTEM OFFER

BEEBUG members can now obtain the new 12 OPERATING SYSTEM
ROM at around HALF PRICE
See BEEBUG Magazine February, March or April for details.
As a result of BEEBUG negotiations with Acorn the ROM now may also be
offered by other user groups to their members.

1. Starfire (32K). 2. Moonlander (16K). 3D Noughts and Crosses (32K). 3.
Shape Match (16K). Mindbender (16K). 4. Magic Eel (32K). 5. Cylon Attack
(32K). 6. Astro-Tracker (32K).
Utilities: 1. Disassembler (16K). Redefine (16K). Mini Text Ed (32K).
Applications: 1. Superplot (32K). 2. Masterfile (32K)

13% DISCOUNT TO MEMBERS ON THE EXCELLENT WORDWISE

WORD PROCESSING PACKAGE —THIS REPRESENTS A SAVING OF
OVER £5.00.

Send £1.00 & SAE for Sample
Membership: UK £5.40 for six months, £9.90 for one year.
Overseas one year only: Europe £16.00, Middle East £19.00, Americas & Africa £21.00, Other Countries £23.00
Make cheque to BEEBUG and send to: BEEBUG Dept 3, PO Box 109, Baker Street, High Wycombe, Bucks HP11 2TD
Send editorial material to: The Editor, BEEBUG, PO BOX 50, St. Albans, Herts AL12AR
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rocessor, you are into the megabyte
region, in terms of memory capacity.

Ve don'tyetknow what Acornwill be
viding in the way of Ram with the
ew board. The 16032 has an addres-
range of 16 megabytes (24-bit
address).

f you have already used the RML
80Z, you will appreciate the advan-
ages of holding the high-level lan-
guage interpreter in RAM instead of
ROM. It makes the system very
flexible, in that you can use Basic one
minuteandthen, say, Pascal the next.

The cassette version of the RML
380Z, however, has disadvantages. It
takes a long time to lead 16K of
high-level language every time you
want to use the micro. And you can
crash the machine by over-writing
the interpreter through injudicious
POLEing.

The BBC micro seems to take the
best of both worlds. Resident in the
machine atanyonetimeyoucanhave
upto fourdifferent 16-Kbyte interpre-
ters. See the software reviews in the
centre of this magazine for more
details.

Swapping languages is simplicity
itself. When you first switch on the
machine you find yourself in Basic or
whichever language ROM you have
in the default position. To change to
another language, type *PASCAL or
*LISP. This can be done either in
immediate mode or from within a
program. So you can change from
one language to another even as the
program is running.

Thisis possible because, on power-
up, the operating system interro-
gates each of the installed ROMs to
find out how much ‘private’” work-
space and how much ‘public’ work-
space it needs.

It then reserves the requisite
amount of private space for each
ROM. It decides on the largest
amount of public space needed by
any one ROM. And it sets the value of
PAGE accordingly. This ensures that
the ROMs can work together without
over-writing each other's private
workspace. ltalso minimises the total
amount of workspace by defining a
public ‘scratch-pad’ area.

The other very important feature
for software expansion is the com-
mand line structure. Any command
which is prefixed by an asterisk is
called a command line. It is ‘offered’
to each of the language ROMs in turn
to see if they recognise it. If they do,
they will execute it.

If it is not recognised by any of the
language ROMs, it wili be passed on
tothe service ROMSs, such as graphics
packages, voice synthesiser and user
EPROMSs. Andifitis noton their list of
commandes, it is finally passed to the
current file system, disk or net. If afile
of that name exists, it will be loaded
and executed.

Another form of expansion is the

~
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The BBC micro allows you to

hold up to four different

iinterpreters in main memory at

lany one time. This offers

l tremendous flexibility in

IjW:'tching languages.

strange-looking hole at the left-hand
side of the keyboard. This is where
you plug in your Rom cartridges.

These could contain professional-
ly-produced applications programs
which, as a matter of interest, will be
very difficult to copy as they could
only be RUN and not LOADed. They
could be used to provide an alterna-
tive character set or to give extra
vocabulary to the voice synthesiser.

You can have up to 16 ROMs
piggy-backed electrically on to the
same connector. So when a com-
mand lineisencountered whichis not
recognised by any of the language
ROMs, it will be passed on to the
ROMs in the cartridge to check.

A 16K machine operating system
makes it easy to change high-level
interpreters. So the things you need
todoinanylanguage—writingtothe
screen, reading and writing to casset-
te, disk, serial input/output printers —
are provided as firmware sub-

routines.

Many of these routines are vec-
tored. If you want to intercept them,
you can redirect them to your own
code by changing the appropriate
vector. Changing filing systems from
cassette to disk or net is just a matter
of changing the vectors.

Many of the firmware routines
have been provided with expand-
ability. If you look at the VDU calls
especially, you will see that many of
them are followed by strings of zeros
‘to allow for future expansion’.

Tochange logical colour 1to actual
colour 6, you use ‘VDU19,1,6,0,0,0".
Thelastthreezeroesareredundantto
the call. Similarly, the so-called adv-
anced graphicscall, 'VDU23,0’, hasto
have a total of 10 bytes in it. The third
byte is the register in the 6845 CRT
controller chip. The fourth is the data
that you want to put in it. Then you
follow it with six zeros.

Incidentally, if you wantto ‘see’ the

7|




'PCFiles

MICROMETER

internal workings of the micro, try
this:

MODE 4 (or any other two-colour
mode)
VDU19,0,4,0,0,0 (change background
colour)

Addressing

VDU23;12;0;0;0 (use zero page up-
wards as video Ram).

You will then see what an ‘interrupt
driven machine’ looks like.

The 1MHz extension bus has
already been mentioned with refer-
ence to memory expansion. But
much more can be hung on this bus
than just 64K of paged addresses.

You could use some of the 64K
addresses for memory mapped in-
put/output — such as the 6522
versatile interface adaptor used for
the printerand user ports onthe basic
machine. You could also address a
number of ADC and DAC devices

8

An exciting prospect for schools

using the BBC micro and its

peripherals is the use of the J

computer as a terminal linked to

a mini or mainframe.

such as the ZN427 and ZN428. These
have tristate buffers so can be put
directly ontothe databus. Thiswould
then make complex data acquisition
systems a distinct possibility.

You could also make use of these
addresses for your own machine
code routines by storing them in
EPROM.

Paged addressing only uses
addresses &FCFF to &FDFF. Almost
the whole ofpage &FCO00 is still to be
accounted for. The idea is that this
should be used for memory-mapped
devices that need only a small
memory.

As you can see from the system
plan, it is this bus on to which the
teletext and Prestel acquisition units
are connected. Here are the prelimin-
ary allocations which Acorn is sug-
gesting:

FCO0 - FCOF test hardware
FC10- FC13 teletext
FC14 - FC1F Prestel

FC20- FC7F
FC80 — FC8F test hardware
FC90- FCBF

FCCO - FCFE user applications

FCFF - paging register for 64K pages
addresses
FC00 -
memory.

As you can see from the system
plan, the bus will support Eurocards.
Some are available from Acorn, but
you will need a buffered pack-plane if
you want to use more than one card.

The Eurocards available include a
‘universal’ interface for digital in-
put/output, including 6522 and 8255
parallel I/O chips and a 6850 for serial
I/O. There is a laboratory interface
which has 16 /O lines, optically
buffered with an outputdrive capabil-
ity of 3 amps at up to 48 volts.

There is an analog interface with
two 12-bitDACsand aneight-channel
12-bit ADC with a conversion time of
100 us perchannel, all controlled by a
6522 VIA. AndthereisadynamicRAM
card, accessible only in the paged
mode at 1TMHz.

Yet another powerful expansion
facility is Acorn’s Econet. This will be
particularly useful in schools and
colleges.ltcanalsobe puttogooduse
in business applications.

Econet is s imple communication
system using only a cheap four-wire
telephone-type cable to link up to 254
computer stations. These can be
Atoms, Systems, 3,4, or 5, or BBC
micros. They should also link into the
newly launched Electron.

Apart from allowing any machine
to communicate with any other
machine, a number of machines can
share expensive peripherals such as
disks or printers.

FDFF access to paged

Terminal

Another exciting prospect for
schoolsandcollegesistousethe BBC
computer as a terminal to a mini or
mainframe computer.

Thisis made possible by the RS423
interface and the programmable se-
rial processor — ULA. These give
bi-directional data flow with control
through ‘ready to send’ and ‘clear to
send’ lines. The RS423 standard is
compatible with RS232, but has a
superior drive.

The serial processor is programm-
able. It is an easy matter to select the
baud rate for transmit and receive.
These can be of the standard rates up
t0 9600 baud-atapushitwillevengo
up to 19,200 baud. But Acorn doesn’t
guarantee operation at this speed.

It is worth noting that the transmit
and receive baud rates are set separ-
ately so that split rates can be used.
When you transmit from a keyboard,
speed is limited and you would use a
relatively slow transmission rate.
Then the computer’s replies can be
relatively fast.
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BBC COMPUTERS *Ex Stock*

Model B £346.95
Model B + Disc Interface £431.90
(Credit cards not accepted as payment on

BBC Micros)

BBC MICRO DISC DRIVES

BBC 31 Single 100K Drive
Expandable to 2 x 100K £195.00

BBC 32 Dual 100K Drives £335.00
BBC 33 100K Upgrade for
BBC 31 £140.00

BBC 34 Dual 400K Drives £545.00
All Drives except BBC 33 supplied cased with
Connecting Leads, Utilities Disc and Manual
BBC 3 Disc Interface Kit £ 8495

Fitting Charge £ 10.00
PRINTERS
Epson FX 80 £425.00
Carriage £ 7.50
COLOUR MONITOR
Micro Vitec 14" £249.00
Carriage *£: 7.80
i daASL EX-SLOL
Shugart Single 100K Disc Drive (Fully

compatible with BBC Micro) £195.00 + VAT
Carriage £5 + VAT

Supplied complete with all Connecting
Cables, Utilities, Disc and Manual
Expansion slot for second Drive £140 + VAT
*+ VAT

delivery on

i)
e
Mg“’ﬁ;gg !g C Y ]

B8.65
£ 8.65
£ 865
£ 8.65
sssembled £ 7.5 ti' ggg
BBC 22 onnector and £ B65
£ 2.46
2 g et SBLO2 Lisp Cassette £14.65
\\ ggcr 253. (7 Pin Uman.u‘; g 323 SBLOY Forth Cassette £14.65
BBC 25 6 Pin Din Plug £ 060 SBGO1  Philosophers Quest £ 865 ACORNSOFT BOOKS FOR THE
D BBC26 5 Pin Din Plug £ 060 SBGO7  Sphinx Adventure £865 BBC MICRO
= BBC 35  24W 1DC SBGO3  Monsters £ BB e Cranhice P
/ sy Card Edge £12.00 € B65 <ann2  Graphs Charts £ 7.50
BBC 44 put Plug £ 865 cEnoa  Lisp £ 7.50
€225 £1035  cano3  Fomn £ 7,50
BBC 66 clor s 5 g ggg
£ 350 SBGI:
SBO10  Cness £885  BRC SOFTWARE IN ROM
BBC ACCESSORIES SBG)? * Countdows to/Doom £ 8656 Wordprocessor View £52.00
BBC 45 Joysticks (per pair) £11.30 SBG22  Starship Command £ 8.65 1.2 MOS £10.00

MIDWICH COMPUTER COMPANY LIMITED

RICKINGHALL HOUSE RICKINGHALL. SUFFOLK IP22 1HH
TELEPHONE (0379) DISS 898751
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Jossop Microelectronics, manu-
facturers of the ‘Edinburgh Turtle’
mechanical robot, has launched a
new low cost version. The latest
Turtle cuts the price from £350 to
£165.

Part of the price reduction is due to
minor changes in design and compo-
nents. ltwas achieved by redesigning
the computer interface so that it
operates in a parallel mode, rather
than serial RS232.

None of the changes however
aifect the operation or appearance of
the Turtle. Ittakes simple commands.
It can move around, draw a triangle
and even a square. For forward or
backward movements, justtype ‘F' or
‘B"and a number.

The Turtle is a perfect drawing
device which should be ideal for
school children. The company hopes
the price reduction will place the low
cost Turtle within reach of all primary
schools.

The package includes the RS232
interface, connection cable, two pens
and software on disk or cassette
which should be specified when
ordering.

Jessop Microelectronics can be con-
tactedatUnit5,7Long Street, London
E2. Tel: 729 1851.

Speech synthesisers have been
around for a while, but most have an
American accent. The reason is be-
cause most of the development on
fjpseech chips was carried out in the

Now, Acorn has encoded the vocal
tracts of veteran newscaster Ken-
neth Kendall in a silicon chip. The
speech system comes as a piece of
firmware on two 40-pin ROMs. But
these have to be fitted by an Acorn
dealer — that is, it's not a do-it-
yourself job.

The user can generate words on
several different levels. Choosing the
level involves a trade-off between
time and versatility.

The synthesiser can produce
words and sounds from a ‘PHROM
vocabulary’ (Phrase Read Only Mem-
ory). To encode speech in a binary
representation, the speech processor
usesalinear predictive coding techni-
que. The speech processor takes
serial data provided by the PHROM
integrated circuit and converts it into
audible ‘words’ under the control of
the main CPU.

You can manipulate the 165 words
already stored in the PHROM quickly
and easily. This can be done in Basic
or assembly language.

The basic sound commands re-
quire four parameters. The first para-
meter is treated by the computer as a
systems command, while the second
parameter determines the word
spoken. Parametersthree and fourdo
not affect the sound generated. But

10
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A good printer to use with the BBC - Seikosha.

they are expected by the system, so
you have to include them.

The advantage of the system is that
it allows you to incorporate the
speech commands into your normal
program. Doing this in Basic is fairly
straightforward. It shouldn’t take too
long before you can write fairly
complex programs.

If, on the other hand, you are after
speedofoperation, you havetorevert
to the machine code. It's a bit more
involved than the Basic mode, butit’s
equally efficient.

The beauty ofthesystemisitallows
you to customise and form your own
special words. However, the amount
of raw number typing necessary to
achieve this is considerable. To
manufacture the word ‘zero’, for
instance, you have to type close to
1,000 individual characters.

It should be possible to save the
words on disk as data files. These can
be called up by the program and used
as, say, menu prompts.

The system doesn’'t depend on any
high speed storage, but would make
it much more attractive. It is possible
to load the words onto tape, but the
loading speed obviously precludes

the interactive use of a tape recorder
with a program.

The speech processor responds to
a number of commands sent by the
CPU. Once sent, the processor ex-
ecutes the command without involv-
ing the CPU.

All the commands are explained in
the manual, and their names are
suggestive of their operations. The
manual provides a good example of
using the speech system in assembly
language mode where you can write
directly to the speech processor.
Though this requires a reasonable
grasp of programming, the manual
gives a breakdown of the listing to
help you understand what the prog-
ram is doing.

Mostofthe words supplied with the
system are useful and easy to get at.
Forming sentences from compound
words is also easy, once you get the
hang of the commands, but some of
the words need careful listening to to
understand. The pitch of the voice is
adjustable.

On the whole, it's good value for
money. It cost £55. You can contact
Acorn on (0223) 245200.

The Namal Supertalker is a talking
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s, It moves,
ames too.

It seems you can never get bored with a BBC Micro. Apart from a host of software peripherals are popping up
all over the place. We take a look at some interesting add-ons to help your micro at work and play.

computer with an extensive built-in
dictionary ROM/RAM, and carries a
standard RS232 interface. It seems
the only product in the lower price
range not limited either by fixed
vocabulary or to a single model of
micro.

The Supertalker uses an internal
Z80 microprocessor to accept simple
commands through the RS232 inter-
face. This makes it easy to use, and
allows it to be connected to most
computersasifitwereaserial printer.
Two cheaper models for Sinclair ZX

users have most of the features of the
RS232 version.

Word are pronounced by sup-
plying the chip with a sequence of
codes forthe component sounds. For
example, ‘call’ is represented by the
phonemes ‘K-AW-L', or ‘judge’ by

Chris Bell

The Acorn disk drive — the rightful add-on to this system.

ki




BYTE YEARS AHEAD!

PACE

v £ [ \
Now available for the Bq& and other commeékcially available
Migrocomputer, this superb range of software. These dual track drives featire
high performance, lowprofile disc drives multi-colour LEDsto indicate mode
ich give more data storage, and use selection.
eSS space. All'Pace drives are gapable of being used
he Pace range of drives include two as double density dfive so that, asand
¢ drives which are swit€hable between 40 when, a new filing s§stem and interface
and 80 tracks. As the e drives are double become available, the disc storage

51ded they give a massive 400 k per drive capac1ty will be dou s ed (eg the dual 40/

“-"" selatlals 20 dri

storage).

they retain compat 1I1ty with Acornsoft

Pace disc dfives are designed to run off the BBE power
supply and re supphed complete with all cabl@s, a utilities

Disc drives available:-

PSD1 Single Sided Drive (40 tra
PSD2 Double Sided Drive (40 trac]

PSD3 40/80 Switchable Drive 400
‘ 92 NEW CfOSS Street PDD1 Dual Single Sided Drives (40#xa
Bradford BD5 8BS. PDD2 Dual Double Sided Drives (40
(0274) 729306 PDD3 Dual 40/80 Switchable Drives

Dealer enq‘l.u'_ries welcoline “Camage and insurance charge of £4.50 inc. V. N

VAT v.nﬁr.

100k £185 £212.715
200k £235 £270.25
£345 £396.715

200k £338

£449 £516.35
BOOk £610 £701.50
& to be added per dnve™

£388.70

Computer City W:dnes Cheshue Tel 051-4

-----

Also available fromn 333 Comutexama Staﬂord Tel 0785
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‘D-J-UH3-UHI-D-J". The advantage is
that any word can be spelled out in
sounds.

The Namal unit has a vocabulary of
about 500 useful words. Each word
can be spoken by giving its dictionary
entry number. There is also space for
200-250 new words to be down-
loaded into the Supertalker RAM,

The Supertalker stores messages
by sequencing dictionary numbers.
This allows the unit to be set up for
many different tasks. It helps make
messages more natural.

The 23-page manual includes a
seven-page article on the phonetic
principles involved.

The RS232interface is designed for
easy use. This makes it compatible
with a wide range of computer
equipment, not just home micros.
The Namal Supertalker clearly has a
future. It leaves your options open.
Schoolsandcollegesshouldalsofind
the flexibility of the RS232 interface
helpful.

The Voltmace Delta 14 handsets
system takes the strain of heavy
button pushing off the keyboard. It
comes intwo parts: the handset itself
which can be used on its own and an
adaptor box which enables one or
two handsets to be plugged in to the
user port. The A-to-D input socket
enables the use of 12-button func-

tions on each.

Each handset has 14 push buttons
made of silcon rubber with separate
plastic caps for each button, and the
adaptor box has two 15-way sockets
for left and right handsets. The
handsets are identical and can be
used in either socket.

You can use one handset and the

second part ofthe A-to-D and the user
port to control a robot or keep a
graphic plotter on line by plugging
the joystick into the rear socket.
VoltmaceLimited can be contacted at
Park Drive, Baldock, Herts SG7 GEW.
Tel: 0462 894410.
The Hobbit from. lkon is a tape
recording unit as well as a cassette
operating system. It bridges the
domestic cassette/floppy disk price
gap for the BBC owner.

The Hobbit comes in two parts —
the cassette unit and an EPROM
which contains the operating system
to drivethe Hobbit. The ROM must be
inserted into one of the three sockets
within the BBC machine before the
cassette unit can be used.

Once installed, the Hobbit will
provide a faster, more efficient and
flexible way to store data and prog-
rams than a conventional cassette
recorder.

Although

the Hobbit provides

many powerful commands to enable

the saving and loading of data or
programs, itisnotacompletealterna-
tive to disk drives. The Hobbit is a
super efficient, fast and flexible
means of storing and retrieving data
and programs. It supports the tape
commands and it would be possible
to use random access files.

Setting up the Hobbit can how-
ever be tricky especially if you are
inexperienced. It must be carried out
precisely. But it can be installed by
Ikon for as little as a fiver plus. After
installation, the BBC micro can easily
be turned on.

Filescan now be created justasyou
would if using an ordinary cassette
recorder. Butthe big difference is that
the Hobbit is completely under soft-
ware control. No need to use rewind,
fastforward, record, play, or alignthe
tapetothe nextprogram/datafile; the
Hobbit does all that for you.

The Hobbit comes in a tiny ‘black
box," weighs about 2lbs and mea-
sures approximately 3%zin wide x
3%ain high x 4in deep, and cost £135
plus VAT.

The BBC Expandable Console not
only gives your micro the profession-
al computer look, it protects and
encloses your micro with room for
your disk drives, teletext, adapter,
second processor, cassette and video
monitors. It also raises your TV/

Chris Bell

lkon’s Hobbit - faster, more efficient and flexible than cassette.
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monitor to eye level to minimise
eyestrain.

With the console, your micro and
diskdrivescan be mountedinasingle
unitwith allthe interconnecting wires
completely hidden — safely out of
reach of children.

You could even fixto the rear of the
console a four-way socket adaptor,
with the mains input the only wire
visible.

The Console also enables you to
move your micro around the house,
school or office in acomplete assem-
bly without disconnecting the va-
rious parts from each other. Its dual
role shelf can take drives up to 10cm
high and even 11.5cm high. It also
takes full, half and even dual half
height drives.

Silent Computers, manufacturers
of the Console, have come up with a
special ‘anti theft’ bracket, which,
once installed within the console, the
micro cannot be removed. This acts
as a very good theft deterrent.

The Console costs £39.99 plus
£4.00 postage and packingandcanbe
ordered from Silent Computers, 27
Wycome Road, London N17. Tel: 801

Memory Services of Warrington have
taken the plunge and followed BASF
and Cuman into the 3in market.

The complimentary disk drive is
made to give increased versatility to
the BBC micro. Described as a super
precision disk, by the company, Pace
Software Supplies, it costs £338, plus
VAT, is compact and measures a
mere 217mm x 303mm x 64mm.

Pace Software Supplies can be
contacted at 130 Clayton Road, Brad-
ford BD7 2LY. Tel: 0274 575973.

Flight Link's range of potentio-
meter joysticks use a different
method of sending informationtothe
computer.

Unlike the spring-loaded stick
which mechanically closes one of
four circuits to instruct the compu-
ter, the potentiometer gives you
more accurate control over the
screen object.

The latest joystick has two
potentiometers positioned at right-
angles, which are simultaneously
manipulated by the stick through a
joint mechanism,

Instead of the normal spring-load

stick, the potentiometer joystick

Expandable consofe }nadé by Silent C&f‘nputers.

3014.

The Torch system is basically an
elaborately packaged BBC micro, so
correspondences between the two
are hardly surprising. But Torch, with
CPN, the CP/M look-alike, has moved
in a different direction.

Hitachi are marketing three disk
drives for the BBC micro. The single
drive costs £225, and the double
version £399 with the units packed
side by side.

The disk interface is the same as
that used for 5" floppies, and it is
claimed files can be copied between
the two sizes.

Acorn had planned to market
microfloppies, but backed out be-
cause of standardisation problems
between manufacturers of the new
microfloppies. However, Advanced

14

moves smoothly and the object on
the screen goes through the same
manoeuvres.

It can instruct a program in true
two-dimensional movement. You
can, for instance, move the stick
cross-wise in a desired direction, and
both potentiometers will send in-
formation to the computer indicating
between them the desired move-
ment.

The sticks should be ideal for the
Dragon and BBC micros. The Dragon
uses a five-pin DIN plug, while the
BBC uses the D-plug. Flight Link may
soon release versions for the Vic,
Atari, ZX81 and Spectrum.

The Flight Link joysticks have a
quality feel, are just over an inch
long, and glide smoothly from side to
side. They are also made to withstand
heavy use.

Joystick Control Unit J6, for the
Dragon 32 or BBC micro, price £15.95
and £17.95 respectively, is available
from Flight Link Control Ltd on (0420)
87241.

The BBC Microsecure is an effec-
tive security device specially made to
protect your micro from theft. It's an
easy and convenient means of secur-
ing your BBC micro to a desk, table or
working surface.

It's also simple to assemble: an
upper frame is bonded to the micro
which then locks securely into the
lower frame fixed to the working
surface. Once locked, it can only be
removed by the authorised
keyholder.

The steel frames are finished in an
attractive brown while the edges
have plastic moulding so thatthere is
no danger of scratching working
surfaces if the computer is used
outside its Microsecure base. Provi-
sion is also made for peripheral
cables.

If you are concerned about space,
then try the ‘space saving’ Monitor
shelf. Theshelf providesthe userwith
a choice of heights, forward and
backward tilt positions with anti-slip

Pace’s new dr‘s sys —up to 40 pr drive.




A suite of disc utility programs:

1. FORM 40 - Format 40 track discs.

2. FORM 80 - Format 80 track discs.

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

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

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

DISC USERS

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

The real workhorse of the package is EDITOR which allows the user to
see a sector in HEX and ASCII, and to then alter that sector and write it
back to disc. There is provision for automatic and manual searches of
the sector and the instructions contain useful tips on what to look for,
and where to look for it. The sector can also be dumped to printer for
in-depth analysis.

The program is very easy to use and control is mainly through the
function and cursor keys, whilst on-screen prompting provides all the
necessary information. One recovered program or a back-up copy that is
actually needed will pay for this package, and will continue to show its
worth time and time again.

This is the sort of utility that should be provided with every disc drive
sold as it becomes indispensible once used. At a price of £12.95 “THE
KEY" represents very good value when compared with the many
formatting programs being sold for around £10.00

THE KEY - £12.95 (state 40 or 80 track discs)

It is & condition of sale that this program will not be used iifegally.

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).

® Muitiple display of arrays enables infinite complexity.

® FUNCTIONS: Line, rectangle, triangle, circle, text (upper
and lower case) and colour pallet (8 colours and flashing).

® DRAWIN( 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 fiexible
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
® GHAFDISC (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 it going on,
he simply inserts the tape and presses a few buttons when
prompted. The programs will be presented in a menu, which
is created by the replica and will auto-boot, 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 0.5)

PART 1:-

Allows up tc 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)

JOYSTICKS THE GARDEN - 3
Pair of fully programs with superb
proportional graphics. Covers: colours,
joysticks spelling and

of compact and understanding. Cassette
handy size £6.95

£17.95 COUNTING - robots,

rockets, flowers, etc.

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

Become the Rick Wakeman of the
Computer Age.

ete. JOYSTICK UTILITY

Converts most non-joystick programs to run with
joysticks. Works with any program using the INKEY (—),
which applies to most games. Compatible with most

Excellent graphics, good
range. Cassette £4.95

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

THIS SUPER PACKAGE COSTS Acornsoft arcade v )
games. Very easy to use — just press £595
JUST b Cassette £7.95 the keys you wish to transfer to the joystick. 2
J37% " pisc £10.95 CASSETTE £5.00

PROGRAMMERS

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

yours for appraisal? Do not worry if the presentation is not to profess_ionaJ
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 cascs we will even
provide disc drives ag2inst future royalties.

CLARES MICRO SUPPLIES

Dept. P.C.F., Providence House,
222 Townfield Road, Winsford,
Cheshire CW7 4AX.

Tel: 06065 51374

All prices inclusive of
VAT + Carriage — No Extras E

10
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bars at front and rear.

These products — along with the
Mobile Computer Stand, can be
obtained from Selmor (Engineering)
Industries Limited at 24 Mulberry
Street, Tower Hamlets, London, E1

input or output. Up to 1Mbyte of
paged memory can be addressed, or
256 bytes using the card. A larger
version designed for rack-mounting,
costs£41 andwill hold 14 connectors.
Racks start at £72.

puts BBC files at your disposal. In
effect it runs the disk filing systems of
both machines in parallel.

Users will be given a wider choice,
says Torch. And features of the BBC
machine — particularly its file hand-

Chris Bell

1EH. Tel: 247 3344,

The development of other security
devices — DiscSecure and Monitor
Secure — is also planned by the
company.

The Microsecure comes in com-
plete sets at just £26 plus VAT or the
lower frame on its own at £18 plus
VAT.

Students at Tabor High School,
Essex, are cashing in on the software
shortage — by writing software
themselves. The school markets the
programsforthestudents,andshares
in the profit.

Nine programs have been pro-
duced, and 12 more are planned. The
nine—for'Q’ and ‘A’ level biology —
cover blood circulation, digestion,
heart, classification, heart and cir-
culation, digestion and enzymes,
breathing, photosynthesis and
simulation of radioactive decay. All
run on a Model B.

The software sells at £2.50 and
£3.50. Outside writers can also distri-
bute their ideas through the school.
The person to contact is: Christopher
Smith, Courtauld Road, Braintree,
Essex.

Beebex is an interface card aimed
at linking the BBC micro’s 1MHz bus
to Eurocards. Itcost£49, and holds up
to four cards from its own Cube
range, or from Acorn's.

Applications include extra mem-
ory, analog interfacing, and digital

16

A complete set of extras is included with the Torch.

Also available is a paged ROM to
enable BBC Basicto talk directly to 1/O
devices.

You can plug a ROM chip into your
Torch to use programs and files
designed for the BBC micro—for just
£25.

The ROM enables you to load and
store BBC programs on the Torch. It

ling will be performed more effi-
ciently.

Both 40- and 80-track disks can be
handled, although the restrictions of
the BBC filing system apply—31 files
per disk or 31 files by surface. But
running under CP/M offsets some of
the limitations where efficiency is
concerned, says Torch.



RING FOR SAMPLE PRINTOUT, FULL SPECIFICATIONS & LATEST PRICES
WE WILL NOT BE BEATEN ON THE PRICE OF STAR OR JUKI PRINTERS

JUKI16100

One Year Warranty

18 CPS : BiDirectional & Logic Seeking
10, 12, 15 & Proportional Spacing
Wordstar Compatible

2K Buffer : 13 Inch Platen

Underline : Backspace + Lots more
Centronics Interface Standard

RS 232 Interface £54.00 + VAT Extra
Tractor Feed £99.00 + VAT Extra

JUKI 6100 £369.00 + £55.35 = £424.35

BBC/ORIC or DRAGON Package
JUKI 6100 + Cable +
24HR Delivery & VAT £440.00

STAR DP8480

RS232 INTERFACE STANDARD

7x9 Character Matrix (7 Needle Head)

80 CPS Bidirectional & logic seeking
5,6,8.5,10,12,17 cpi

40,48,68,80,96,132 cpl

Friction & Tractor Feed : 10 Inch Platen Hi-Res
option with Software £10.00

DP8480 with RS232 Int. £208.70 +
£31.30 VAT = £240.00

Package prices for BBC/Newbrain/Epson HX20
DP8480 + Cable + Hi-Res + 24Hr Delivery &
VAT = £250.00

SERIAL PRINTER CABLES
BBCto 25 way D type £9.50
EPSON HX20to 25 way D type £9.50
NEWBRAIN to 25 way D type £12.00
25 way D type to 25 way D type £15.00

STARDP510

One Year Warranty
True Descenders 9 x 9 Matrix
100 CPS Bidirectional & Logic seeking
5,6,8.5,10,12,17 cpi 40,48,68,80,96,136 cpl
Italics, Emphasized, Double strike, Super & Sub Scripts
Hi-Resolution & Block Graphics
Continuous Underline, Backspace, Vertical &
Horizontal Tabs
Friction or Tractor Feed
2.3K Buffer Standard
RS232 Int. £52.00 + VAT Extra
DP 510 £269 + £40.35 VAT = £309.35
DP 515£369 + £55.35 VAT = £424.35

PACKAGE PRICE for BBC MICRO/DRAGON/ORIC
STARDP 510 + Cable + Delivery & VAT £325.00

PACKAGE PRICE FOR NEWBRAIN/EPSON HX20
STAR DP510 4+ RS232 Int. + Cable +
Delivery & VAT £375.00

NEWSHOP NOW OPEN
OFFICIAL BBC STOCKIST

BBC Micro Model B £399.00
BBC Micro Model B with Disc Int. £479.00

Large Range of Accessories including Disc Drives, Printers,
Monitors always in stock.

Printer Cables
BBC to 36 Way Centronics Type Connector
Dragon to 36 Way Centronics Type Connector
Oric to 36 Way Centronics Type Connector
Torch to 36 Way Centronics Type Connector

Full A>B Upgrade Kit £58.00
Ram Upgrade Kit £23.00

Blank C15/C30 Cassettes Ten for £4.50 ANY MIX
Send SAE for Full Price List

VAT INCLUDED WHERE APPLICABLE

PHONE/CREDIT CARD ORDERS WELCOME
Postage 50p per order or as stated
24 HR Securicor Delivery for Printers/Disk Drives £8.00
Dept (PCF), 78 BRIGHTON RD

C.J.E.
; WORTHING
Microcomputers w.sussexsnti 2en

(0903) 213900
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Searching out
some software

A micro is only as good as its software. But, fortunately, says
Geof Wheelwright, there's a whole family of stuff for the BBC.

SOFTWARE

There are two real questions to
answer in discussing applications for
the available Micro:

1. What applications does the BBC
Micro have, and how well is it suited
for those applications? .. ..

and...

2. What software and what hardware
is available for those applications?

Both are difficult questions to
answer—thefirstbecausethereareso
many applications, and the second
because the bank of both hardware
and software for specialist applica-
tions is growing all the time.

Perhaps the best way to look at
applications forthe BBCisinthe form
of a ‘family tree’ showing the various
major tasks to which the Beeb can be
assigned, and then the offshoots of
those tasks as the applications be-
come more and more specific.

Figure 1shows what | call the ‘BBC
Micro Tree of Applications, showing
someofthevarious usesthe machine
can be called on to carry out. Like a
tree, the applicationsforthis machine
are constantly branching off, de-
veloping new shoots.

Programming

At the bottom of the tree, the first
branch on the left-hand side falls
under the general heading of ‘prog-
ramming’. Aside from the obvious
fact that all applications packages for
the machine are a result of pro-
gramming, the BBC offers several
languages in addition to the much
praised BBC Basic.

Acornsoft — Acorn’s official soft-
ware house, offers both Lisp (an
artificial intelligence language), and
Forth (a reverse Polish notation lan-
guage that includes the ability to
define your own words). Acornsoft,
as well as several independent soft-
ware houses, have also developed
several versions of Logo, and these
are available in sideways ROMs to
plug inside the BBC.

Most people, of course, will prog-
ram first in BBC Basic — which offers
several useful graphics commands
including coLour, mope, pPLoT and
praw. There are also some nice
additions to standard Basic like Re-
PEAT. . .UNTIL, IF. . .THEN . . ELSE, PROC,
and ENVELOPE.

18

Word-processing

The lowest branch on the right-hand
side represents the BBC's word-
processing funtion. Although it may
seem at first rather specialized, the
BBC's capacity for word-processing
suggests that a Beeb with a good W/P
program and a printer could easily
make the household typewriter obso-
lete.

In terms of its layout, the construc-
tion ofthe keyboard, and the feel of its
keys, the BBC can easily take the title
for being the best suited word-
processor in its class.

The top row of 10 function keys
forms the nucleus of most BBC
word-processing programs. Acorn-
soft's View, for example, offers 29
functions (including block moves,
insertion and deletion of characters,
words, and lines, formatting and
cursor control) using the red function
keysincombination with the conTROL
and sHIFT keys.

Because the function keys are
entirely programmable, they allow
word-processing packagestoinclude
all kinds of commands that are
available with only one or two key-
strokes — as opposed to the multi-
layered commands of something like
MicroPro’s popular Wordstar.

The BBC's built-in  80-column
screen capacity also gives authors of
word-processing packagesthe ability
to easily develop proper full-width
screens, and so preview pages exact-
ly as they will be sent to the printer -
easily switch between the 80- and
40-column modes—so thatevenon a
standard TV you can write a letter in
the 40 column mode and switch to
80-column mode to see what it will
look like when printed.

The BBC has also dedicated delete
and copy keys, along with indepen-
dent cursor control keys. The avail-
ability of these keys makes it much
easier to control the cursor and do
minor editing with the minimum
number of keystrokes. They also
make word-processing packages
much easiertowrite—with the benefit
that there should be far more to
choose from in the software show
room.

Text editors are the next most
complex form of ‘word-processor’.
They usually don't have the level of
sophistication to give you proper
word-wrap, text formatting, or any
decent form of deletion or insertion.
But a good text editor will usually let
you write short letters, memors, or
notes.

After the text editors come the
simple file-card and report genera-
tion programs. These have word-
processing capabilities, but only for
certain dedicated tasks. For example,
in a typical cardbox-type program
you get a representation of a simple
blank card and fill it out using the
BBC's built-in editing keys.

Report generation works on the
same principle, although report
generators are usually sophisticated
enough that their editing functions
beginto approach those of full-blown
word-processors.

The next step is obviously dedi-
cated word-processing programs,
with the traditional word-wrap, for-
matting, block moves, insertion and
deletion functions.

There are then a number of pack-
ages designed to work with word-
processors. These include form letter
generators, spelling checkers, and
mailing lists. Such packages usually
use all the editing functions of the
host word-processor and dedicate
themselves to the task of specialized
formatting required for their particu-
lar function.

For example, Wordstar has two
programs called Spellstar and Mail-
merge for checking the spelling of
documents, and developing mailing
lists, respectively.

Robotics

Moving to the left-hand side of the
applications tree again, you’'ll see at
least three entries coming off the
Robotics branch, the first two of
which have already been developed.
Theready robotsatthetime of writing
are the Edinburgh Turtle and the BBC
Buggy - both education-related ma-
chines.

Edinburgh Turtle is made up of a
small plastic bubble with wheels, a
pen in the centre, and a long chord
coming out the top which connectsto
an interface box and thence to the
BBC. The Turtle is controlled by a
program resident on a small plug-in

Jonathan Field
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EPROM. It's essentially a small robot
whose movement can be controlled
by a computer — including the pen at
the centre which can be made to
move up and down and so draw
various geometric shapes.

The Turtle is commonly controlled
by some version of the Logo educa-
tional program for children.

The BBCBuggy is perhapsonestep
further in Robotics as it’s built from
Fischer Technik parts, and can be
fitted with a grab or additional
sensors. The Buggy drives on wheels
like the Turtle, but also has two
separate stepper motors, a micro-
switch collision detector, a light
detector, and an infra-red receiver for
reading special bar codes or follow-
ing a prescribed line.

Again, the Buggy's movements are
controlled by the BBC using English-
language type commands.

Given the falling price of Robotic
components and theincreasing com-
petition among producers of
peripherals for the BBC Micro, there
will undoubtedly be many more
Roboticdevices producedforthe BBC
— and they fall in the third category,
the shape of robots yet to come.

Scientific and mathematical applica-
tions

Looking to the right of the tree again,
you'll find the BBC moving into the
science and maths field. This
shouldn’t come as too surprising an
application given the origins of com-
puting - however some of the scien-
tific applications may surprise you.

Forexample, did you know that the
BBC Micro could be used as a limited
digital oscilloscope as long as in-
formation is put through the ma-
chine’s analog-to-digital converter at
the right speed?

The analog-to-digital converteris a
good starting point for looking at
scientific applications, since it allows
the BBC to take measurements of
electric currents and convert them
intothekind of resultsthatcantell you
something about a scientific experi-
ment.

The BBC's joystick works on the
same principles as do scientific
measurements — multiplexing four
inputs into the machines’ analog-to-
digital converter, and then providing
values for that input.

Aside fromthe obvious usesforthe
analog-to-digital converterindealing
with measurements,the BBCcanalso
take a good run at Computer Aided
Design (CAD). It can do geometric
calculations, run spreadsheet pro-
grams, and do scientific experiment
simulations.

Computer Aided Design makes use
ofthe graphics capabilities ofthe BBC
to draw objects in three-dimensional
perspective, and then move and
rotate them. A good computer-aided

design program would allow you to,
for example, plug in all the variables
about building materials for con-
structing a boat, and then producing
an image of what all parts of the
completed boat would look like.

Spreadsheets are a familiar
enough application — giving you an
electronic ledger which does all the
calculations for you. VisiCalc is the
most famous of these, and it uses an
ordinary spreadsheet-type format to
allow you to design your own ledger.

Simulations can also be performed
using the BBC Micro. By pro-
gramming the various parameters
involved in a given experiment,
scientists can assess the results and
probable outcome before they
actually carry it out. A simple exam-
ple of this can be shown in the
‘Moonlander’ type arcade game
where you plug in the various fuel,
thrust, and descent parameters to
land a lunar module on the moon.

A scientific simulation takes this
process many steps further, using all
the parameters in an experiment to
get an idea of results.

Geometric calculations can also
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easily be made with some ofthe Basic
keywords in BBC Basic: aAcs, ATN, SIN,
c0S, TAN, RAD, DEG — and the pLoT
command can be used in combina-
tion with move, praw and POINT to
draw many geometric shapes.

Education

Education applications are related
very closely to mathematical and
scientific. Firstly, simulations can
play an important part in educational
software as they can in science labs.

Simulations to teach physics, biol-
ogy, and chemistry are all possible
with the BBC Micro — using the 3D
graphics facilities of the machine to
showthe various aspects of chemical
compounds, and using the ‘action’
aspect of graphics often employed in
computer games to show how va-
rious physical laws work.

The Maths applications are ob-
vious as the computer is, in its most
basic form, simply an overblown
calculator. A few simple PRINT state-
ments with the appropriate mathe-
matical operators will perform most
common classroom math tasks, and
canbeaboonindealing with subjects
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001 INVADERS

Arcade quality full feature Space Invader game,
written in machine code using Mode 1 colour
graphics. Hi-Score, Mystery Ship, Bonus Base,
Advancing, Walking Aliens.

Runs on a model B for £6.95 inc.

SPEED=0. .88  FUEL:573.757 SCORESY3I.7

Press PETURH for new orti

002 GALAXIAN 003 APOLLO 004 BLACKJACK, TEXTPRO, DISASSEMBLER
Arcade quality game using machine code, vivid Lunar Lander with a difference! 4 stage game 1 tape containing 3 programs representing

Mode 1 colour, Moving Stars, Hi-Score, Bonus comprising Orbit, Long Range, Mid Range, incredible value for money.

Ship, Flagships, Swooping Aliens and Exciting Detailed Landings, Limited Fuel, Hall of Fame, BLACKJACK is like the arcade game, but uses
Sound Effects. Sound, Moon Walk etc. much better graphics - so real you could pick
Runs on a model B for £6.95 inc. Runs on a model B for £6.95 inc. them off the screen!

TEXTPRO is a simple word processor, offering

text scrolling, cassette routines, line editing,
LIGH LEVED : !

justification, insertion and deletion, variable line
380

width and page length, data verification, line
centralizing and printer commands including page
scrolling, large print and variable spacing, Full
instructions and function key labels supplied.

DISASSEMBLER lists object code and Assembler
mnemonics. Includes a pause function, printer

k option, page mode and only occupies 4.5K of
SHERIFF RAM. Full instructions and function key lables
. supplied.
”I. Runs on a model B for £6.95 inc.
o Ay
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005 GUNSMOKE is the latest release from SOFTWARE INVASION. It's completely different from any
game you've played before. Superb realistic sound effects - high speed animation - nail biting action -
fantastic highly detailed graphics, mixing colours to produce brown, grey and olive in addition to the
normal shades. You play the part of a Wild West Gunslinger, dodging bullets and trying to to shoot
bandits as they appear in doors, windows, alleys and on the roof. There’s sixteen different bandits who
need no provocation to fill you full of lead. If you manage to kill them all, it's not over, day turns to
night and the nightmare begins again.

50 Elborough St., Southfields,

If you're quick on the draw, this game’s for you!
GUNSMOKE runs on a BBC Micro model B and costs just £7.95 inclusive. London SW18 5DN.



where either physics or chemistry
equation form the bulk of the work.

The logical extension of that is the
‘drill’ type of educational application,
where you use the BBC Micro to ask
you questions until you get them
right. For example, the program
below would test you in a drill-type
fashion for the provincial capital of
British Columbia, Canada.

10 PrINT “What is the capital of British
Columbia, Canada?”

20 inPUT AS

30 IF a%$="Vancouver” OR
A$="vANCOUVER” THEN PRINT “Yes,
that’s right” ELse cLs:PRINT “Sorry,
that’s not right — try again”: coTo 10
And that’s with only three lines of
programming. If you wanted to test
yourself for the answers to 20 ques-
tions, you'd need only abouta 60 line
program.

The text within the prINT of A$ in
Line 30 (here, it is programmed to
accept either upper or lower case
answers).

To add another question to this
quiz, we'd merely say conTINUE, after
“Yes, that'sright” in Line 30. The next
question goes in Line 40, with Line 50
forinputandLine 60 beingidentical to
Line 30 except for a different answer
and the coTo statement.

You could also condense the pro-
gram by combining Lines 10, 20 and
30to asingle line.

While drill programs can be help-
ful, they often don't reach much
beyond the level of electronic flash-
cards. Mosteducational software has
beenofthedrilltype—simply because
it'squickandeasy towrite (particular-
ly on the BBC with the option of ELSE
statements and user-defined proce-
dures).

Problem-solving moves one step
beyond the drill-style programs and
actually requires you to figure the
best way of accomplishing a task
rather than simply testing your recall.
These problems are of the style:

Jim and his brother are racing from
London to Glasgow in two separate cars.
Jimistravelling in a Mini atan average of
50 miles an hour, while his brother Don
moves at average of 75 miles an hour in
an MGB. Theybothstartatthesametime,
but after driving for an hour, Don takes a
half-hour off to have lunch. How far from
London do the two cars meet?

An algorithm to solve this problem
is, of course, pretty easy. We can tell
that after an hour and a half Don will
have travelled 75 miles and be just
about to hitthe road again after lunch
— but if he's not careful he’ll hit Jim
who will pass by atthe exact moment
that Don leaves.

Databases and communications

Moving to the top right-hand branch
of the BBC tree, you'll see the
database and communications appli-
cation of the BBC. Although this

application is in many ways still in its
infancy, communications and sub-
stantial databases can be developed
on the BBC.

First, a little background. A data-
base is a collection of computer data
filed and organized in such a way that
the computer can easily and quickly
retrieve it. A relational database is a
more sophisticated form of the same
thing and allows cross-referencing
between files, sorting and searches.

Small databases are usually of the
‘cardbox’ type in which the computer
acts as a glorified miniature filing
box.(Thereissome overlap here with
the cardbox-type word-processing
functions mentioned earlier).

In a simple cardbox, such as
Torch’sCardex program forthe Torch
(ora BBC with a Torch Z80 Disk Pack),
you are offered the opportunity to
look through or create various
‘boxes’ with cards in them that
contain about a half-screen full of
information.

The cards are arranged in alpha-
betical order within a box, and can be
sorted by simple string comparison.
For example, by asking the program
to do a search for the phrase ‘Acorn’,
Cardex will automatically give you
the names of all cards in which that
phrase occurs and let you look at the
cards, or list them to a printer.

Abigger sort of database—and one
which begins to incorporate com-
munications - is the local area
network. Acorn has developed a
customised local area network sys-
tem for its micros (including the
Atom, the BBC, and the Electron)
called Econet.

Econetallows youtohookupto 254
micros together through a series of
cords, terminators, and clocks, and
lets you send messages to another
machine, look at its screen, and even
take over its screen.

The next step up from Econet is the
Micronet 800 communications ser-
vice, which lets you use electronic
mail facilities, download software,
and access some of the many Prestel
computer services. Acorn has plans
for its own dedicated Prestel adaptor,
which would give access to all of
Prestel and its services.

Aside from the telephone-based
services, the BBC Micro also has the
power to pull programs and informa-
tion directly offthe airwaves, with the
teletext adaptor. It will download
software transmitted on the BBC's
Telesoftware service.

Telesoftware, from both Micro-
net/Prestel and the BBC, will grown
and expand immensely over the next
few years, and the communications
facilities of the BBC will become
correspondingly important.

Art and music
The machine has one of the best

music facilities of any medium-
priced, home micro with two easily
used sound commands to introduce
you to music. The commands are
sounp and enveLopPe. The former con-
trols the channel number (the BBC
has four sound channels), loudness,
pitch, and duration, while ENVELOPE is
devoted to controlling pitch.

The example program below
shows how those commands can be
combinedto producea “policesiren”
noise.

5 FOR X=20 TO 65 STEP 2
10 SOUND 1, —10, X, 1
20 ENVELOPE 2, 45, 0, —15, 15, —15, 10, 10,
10, 1, 0, 0, 100, 50
30 NEXT X
40 FOR X=65 TO 20 STEP —2
50 SOUND 1, —10, X, 1
60 ENVELOPE 2, 45, 0, —15, 15, —15, 10, 10,
10, 1, 0, 0, 100, 50
70 NEXT X
80 GOTO 5

Given the right instructions, the
BBC can mimic anything from a flute
to a drum, can play chords, and can
handle both eighth-notes, treble
clefs, and rests.

Pictorial art can also be created on
the Beeb, using PLoT, DRAW, and other
shape-related screen commands.
The demonstration program below,
while unorthodox (some might even
say oddly-written), demonstrates
howsome ofthe BBC's sound capabi-
lities can be combined with graphics
to produce what might loosely be
termed art.

The program draws some abstract
squareshapestotheaccompaniment
of some equally abstract computer
‘music’. Here is is:

10c=1:d=—10:e=1

cls

30 for x=0 to 400 step 10

40 if x=400 then goto 190

50 let y=x

60 for n=20 to 65 step 10

if y=0 and x=410 goto 200

85 vdub: if y=1024 and x=400
thenvdu19,3,9,0,0,0:priNT TAB (0, 0)
“WELL DONE”

90 SOUNDC, D, N, E
100 ENVELOPE 2, 45, 0, — 15, 15, —15, 10,
10, 10, 1, 0, 0, 100, 50
110 MOVE X, Y
120 DRAW 2*X, X
130 DRAW 2%*X, 2%X
140 DRAW X, 2*X
150 DRAW X, X
160 NEXT N
170 NEXR X
180 END
190 FOR X=1280 TO 410 STEP —10: GOTO
60
200 FOR X= TO 400 STEP 10: Y=1024:
GOTO 60
The material for this article is ex-
cerpted from a forthcoming book
The Companion to the BBC Micro, by
Geof Wheelwright, published by Pan
Books in November, price £4.95.
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to suit

The language
the problem

Basic isn't the only language for your BBC. And others suit particular problems best.

Ifyou haveaproblem, youtrytosolve
it. You try to solve a problem using
different methods. Thisis universally
accepted. Of all the problems in the
world, one of the biggest must be
communicating with each other.
The biggestbarrier, (besides differ-
ences of opinion), must be that the
different societies speak different
languages. To overcome this prob-
lem, we can either learn the language
of the person or persons we wish to
talk to, or we can use an interpreter.
Note that once the problem of
understanding the other language
has been solved, it doesn’t mean that
we can solve each others’ problems.
To do that, we must understand
exactly what the problem is, and how

::fﬁfgm Y e .
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we can go about solving it.

The above applies as much to
computers as to human com-
munication. Here we have a machine

which we wish to communicate with, f_.. :
with the hopeful result of solving a *;

levelthe humancan also understand.

given problem, (yes, playing Space &

Invaders is a problem).

Now, the language of computers is
quite different from our own, and the
computers are not going to try to
understand us, (not yet anyway). We
must communicate with the compu-
terinalanguagethatthe machinecan
interpret and act upon, the language
must also be understood by the
person who wishes to solve the
problem.

That is why we have programming
languages. They are a means to
communicate with the computer at a
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Programming languages

There is a further problem. People
use computers for a wide variety of
reasons. Some to do scientific prog-
ramming and problem solving, some
use them for business applications,
and some use them for learning. The
reasons are many.
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Good old Basic, (Beginners All-
purpose Symbolic Instruction Lan-
guage), is a general purpose pro-
gramming language and it was not
designed to solve all the problems in
the world.

To solve a particular problem, it is
wise to use acomputer language that
was designed to facilitate the task of
solving the particular. That is why we
have many languages in computing.
Someexamplesofthe languages and
their applications are listed below.
Cobol Common Business Orientated
Language:

Used in data processing more than
any other language.

If you have to manipulate files and
records, do basic calculations and
such like then this is the language for
you.

¥l o3 SRS 2o o e “?’?FW,.‘{::

Fortran

it - s

Used widely in the scientific field,
this the first high level programming
language used for number crun-
ching.
Pascal (named after
mathematician)

Designed to be a structured modu-
lar language, Pascal is used in many
educational establishments to teach
students programming.
Forth (named because its author
thoughtitbrought programming into
the fourth dimension)

Originally designed by one man to
enable him to program for control

the French
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applications. This language is very
fast and is now being used in other
areas such as game writing.

Pascal

|

It is hard to accept this, but Pascal is
generally a lot easier to learn than
Basic. It was designed to enable
people to learn how to program in a
structured manner, although it
doesn’talwaysturnoutthatway! The
designer of Pascal, Nikolas Wirth,
used many ideas from his Algol 60
programming language which is
similar in structure.

There are numerous versions of
Pascal available, each one with its
slightdifferences. Foralanguagethat
was designed to be portable, it has
been messed about with alot, and as
a result a Pascal program written on
one machine may notrun onanother.
Butthisistrue of mostlanguagesthat
have been tailored to work on a
particular system.

The language is not a line-
orientated language such as Basic.
Instead, Pascal is a procedure-based
language which passes control to
parts of the program by means of
procedure and functioncalls. Itisalso
a ‘typed’ language in which it is
possible to create different data
structures from the four main ones;
integer, real, boolean and char.

The Pascal program is normally
indented, and thisgives anideatothe
userofthe main orsmallerblocksthat
make up the language.

Pascal has been used in education
forsometime now butitis making an
appearance in business as well.

The two maincomplaints aboutthe
language are that its file handling is
very limited and thatit is not strongly
typed. For example, if | created a data
structure called months which had
the elements Jan, Febandsoon, then
| couldn't have another data type

which incorporated some of the
elements of months.

Looking at a Lisp program can be
quite confusing, there are lots and
lots of parenthesis. This can lead to
confusion when writing a Lisp pro-
gram, but many Lisp interpreters will
informthe userthatthey have missed
out on a couple of brackets, its
normally up to you to find out where!

Lisp is one of the oldest high-level
computerlanguages thatis stillbeing
used frequently today. Many main-
frames and micros support Lisp, and
as a result there are many dialects of
the language going around.

Unfortunately, there is no ‘real
standard’, and it is left to the indi-
vidual software housesand program-
mers to incorporate their own func-
tions. Many say that it is a ‘portable’
language, but this is not to be taken
too seriously.

Lisp has been talked about a lot
recently becauseitis used alot by the
people who design artificial intelli-
gence systems and expert systems.
Its main contender in this area is
another language called Prolog,
which also has its following.

Many who use Lisp, use it to write
systems tools (in Lisp) and utilities
which are used as part of a Lisp base.

It is an integer based language
which normally operates on 16-bit
integers, but some versions of Lisp
allowthe userto useinfinite precision
integers.

The most basic element of a Lisp
program is the atom. It's like a
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/A-:ZEEP\Q\% is the newsletter of the Independent National BBC Microcomputer Users Group. If you want
the best source of information on the BBC Micro you can’t do without /;ZEEF‘\Q\XX No matter what your
interest — hardware, software, business, games or education then ZiSEI"WSﬁ has something for you.

Also, ﬁEEP\Q\Xﬁ has available many special offers including dust covers (for computer, monitor, printer,

disks), cassette leads and 1.2 ROMS FOR ONLY £5.50 INCLUSIVE - THE CHEAPEST PRICE ANYWHERE!
(Members Only)

EEF\Q&% defies description — send off for a sample copy and you’ll find that it sells itself to you. See one

and you’ll be hooked for life!!!

] more details about A:?S'EP\T&X;S and your special offers

Please supply me with [
[ ] a sample copy for £1.00 and an A4 SAE (17p postage)
| ] 1 UK 12 Month Subscription for £12.00
[ ] 1 UK 6 Month Subscription for £6.00
[ ] 1 Overseas Surface Mail Subscription for £14.00
(air mail rates on application)

Please send the goods to:

I enclose a cheque/PO for £ p made payable to LASERBUG.

Please send the form to LASERBUG Dept. O, 10 Dawley Ride, Colnbrook, Slough, Berks., SL3 0QH.
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variable in Basic, but more flexible, it
can hold any data type at all. There-
fore to assign 'David’ to the atom
name | would enter: (seta NAME
‘De)wiD}, or | could enter (Setqg Name
22).

When using Lisp you will come
across the lack of a particular func-
tion. Here, all you do to remedy thisis
to write the new function. Thismeans
that structured programming can be
applied to the language.

HCCS Pascal for the
BBC model B

EEsameeeseTaT sy

Pascal is very much in vogue lately. It
is constantly argued that it should be
taught as the first language, (prog-
ramming), instead of good old Basic.
This, | believetobetrue, butonlyifthe
Pascal meets certain criteria.

The Pascal T compiler from HCCS
Associates is a tiny Pascal, and
although | would be happy to use it
myself. | wouldn't teach anyone the
language using this package, be-
cause there is a lot missing from the
Jensen & Worth defined standard.

HCCS Pascal-T is a subset of the
Pascal programminglanguage, andit
is a ROM based language which is
best used if you have a disk-based
BBC. Saving and loading can be done
from tape, but the process is very
difficult indeed.

Pascal-T is situated on a 16K
EPROM which is fitted into one of the
spare language/utility ROM sockets
within the Beeb. It's an integer based
Pascal, and it doesn't support files or
records.

For those of you who may be
interested, this compiler is the result
of 62K sourcecode, whichiswrittenin
Forth. There are many features of the
original which are missing from this
version, and whilst | can understand
the fact that it is pretty difficult to fit
any type of compiler within 16K, |
can’t understand why so much is
missing.

The compiler — as HCCS call it - is
very fastin operation and it offers text
editing similar to the Beeb's Basic
editor. There is also control over
disks, where source or object code
may be dumped or loaded from. The
compiler is tailored from the Beeb,
and it is possible to make Fx and
osworD within your programs. No
commands for graphics and sound
are included, but it shouldn’t be too
difficult to access these facilities by
making the relevant calls to the
operating system.

A 93-page reference manual is
supplied with the ROM, and this gives
details of Pascal-T and what it can do.
It doesnt however, give details of
what it can’t do insofar as the lack of
standard functions and procedures.
Thisisanimportantomission, since it
would be handy forthe userto pickup
the manual, look at some sort of
reference page, and see at a glance
whether he could do a particular job.

The manual does give a clear
explanation of how the Pascal-T
operation as far as files and memory
are concerned, and a memory map is
included in the manual.

Setting it up is little more difficult
than inserting a cassette into a
recorder and pressing play. HCCS
don’t give much advice as to how the
epromshould beinserted. If youcan't
doit,thenthey recommendyoufinda
‘competent dealer’ who no doubt
can, for a price.

After the EPROM is inserted, you
can enter Pascal-T from Basic by
entering "*PASCAL or "*P’. When the
Pascal-T is entered you are greeted
with a logo and the system prompt of
+47,

From this point, you can enter the
editor with the command NEWTEXT,
enter a Pascal program directly from
the keyboard (not recommended), or
use one of the disk or monitor
commands. It should be noted that
when using disks, a disk has to be
especially set up for use by Pascal-T
only.

This is done by the command ipisc,
and what it does is allow maximum
use of 40- and 80-track disks by
allowing up to 49 and 98 2Kbyte files
respectively. This is a worthwhile
feature.

What is not so good is that you
cannot tell what type of file you have
on the disk when you have used the
carT facility. This is important as with
Pascal-T you can have source or
objectfilesaswell as procedures, and
it would have been handy if it were
possible to tell which was which.

Afterusingthe compilerforawhile,
| found its quite easy to adjust to
integer Pascal, although itdoes seem
a little daft does it not. There will no
doubt be other Pascals available for
the BBC withinthe nearfuture, (watch
out for Acornsoft), and if | were you |
would shop around.

However, for what it claims to do,
Pascal-Tdoesitvery well, and | would
recommend the potential buyer to
make enquiries as to the facilities the
package has to offer before parting
with your money.

Name; Pascal-T

Produced by; HCCS Associates.
System required; BBC Micro, disk
drive(s) are strongly recommended.
Farmat; 16K EPROM

Price; £59.00 + VAT

¥ Y G RS

Acornsoft Lisp

== agte = ]

Artifical Intelligence and Expert Sys-
tems seem to be very muchin fashion
amongst the computing fraternity.
Also, there are two programming
languages that are extensively used
for these areas; they are Prolog and
Lisp. As one of their additions to their
programming language series,
Acornsoft have opted for Lisp, which
at present is only available on cas-
sette.

Looking at the 197-page manual
Lisp on the BBC Micro which is sold
separately to the cassette | read that
Lisp is also available on disk and
ROM. Atthe time of writing, thisis not
the case.

Acornsoft’s Lisp has been specifi-
cally written for the BBC micro, and it
has some machine dependent fea-
tures that ‘ordinary Lisp doesn't’. It
also lacks many functions that you
would expect to find on mainframe
Lisp.

The Lisp interpreter has been
customised to work with the BBC
operating system by the addition of a
VDU function.

This allows the user to interface to
the operating system of the Beeb.
Some other additions are Loor and
wHILE and unTiL, which are not stan-
dard Lisp, although you may find a
form of Loor on some other systems,
its not guaranteed to work the same
way. The Lisp has a number of builtin
functions, and those that are not
included can be defined using the
perun function.

For your hard-earned cash, you
receive a cassette which contains the
Lisp interpreter and a demonstration
program, (of which | haven't man-
aged to load). The cassette comes
with Acornsoft’'sfancy packagingand
no documentation.

If you wish to find out how to work
Lispyou havetoforkoutmore money
to obtain the book Lisp on the BBC
microcomputer. This, to be frank with
you, is a con.

There are only instructions on how
toloadthe Lispwiththe cassette case,
there is no information on anything
else at all. All the useful information-
commands functions, and soon-are
within the Lisp book.

When you realise thism you also
realisethatthe bookis notso optional
afterall-infactitisa must, if youwish
to get anywhere with the package.

The manual itself is 197 pages in
length and is written in a sequential
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manner. | would have preferred to
have seen more examples within the
text. As it is, the authors show the
reader what Acornsoft Lisp can do.
Moreon howtodoitwould have been
welcome.

Setting up the Lisp can be a
confusing task, the Lisp is in fact
several overlays, and you have to
watch out for the end of the program
when loading. | tried to transfer the
cassette based Lisp to my disk drives
(after all, that's what mass storage is
for), but failed.

Asking help from Acornsoft will get
you no joy, since they don't like
peopledoingnaughtythingslikethat.

When Lisp is loaded, you are asked
what mode you wish to work in. This
can be changed at a later time if
wishedanditisusefulasyoucansave
alotofmemorybyworkinginmode?7,
forexample. Afterthe mode has been
entered the message, (or prompt if
you wish), ‘Evaluate:’ is displayed.
Lisp has a lot of parentheses, and it is
quite easy to lose track of how many
are outstanding.

Acornsoft Lisp gets round this
problem by displaying the outstand-
ing parenthesis are left-arrows to the
left oftheinputline. So if | entered the
first line of an assignment as:

(SETQ MONTH)

and hit the return key, the next line
would display a left-arrow and |
would know that there was an out-
standing bracket. To complete this
assignment | would enter;

« 'January)

Value is: JANUARY
Evaluate: (PRINT MONTH)
January

Value is: January
Evaluate:

Local editing is achieved by using
thecursor keys and copy keys as used
in Basic. A listing of an editor is
included in one of the chapters.

As mentioned before, itis possible
to access the graphics of the BBC by
using the VDU. Keeping the Beeb's
user manual with you when entering
VDU codes would be handy as there
are quite a lot. There is also a sound
command which is the same as the
Beeb’s Basic one.

Name: Lisp
Produced by:
316039
System Required: BBC models Aor B
Format: Cassette

Acornsoft, 0223-

BCPL

SR

This certainly must be one of Acorn-
soft’'s biggest software projects so
far. BCPLon amicro? Yes,and what's
more you also get lots of goodies to
gowithitsuch aseditors,assemblers,
debugging tools and so on.

This version of BCPL is designed to
be compatible with the proposed
definition of the programming lan-
guage BCPL, which was published in
October 1979. The only thing missing
from the proposed standard is that
direct access is not supported, but
other than that, you have here a fully
fledged BCPL, also used on main-
frames.

Before buying this package consid-
er carefully, do you really need it. Ask
yourself specifically the following
guestions. Why do| needit? What will
| use it for? What benefits will | get
from using this package? Go to your
iocal dealer and ask for a demonstra-
tion of the package and obtain a book
aboutthelanguage, readit,and think!

The worst thing that could happen
is you ending up with something that
is of no use to you at all. Remember,
this language guide to the BBC
programming languages is only
meantto be an introduction and nota
decision maker.

The BCPL software package is
housed in a nice box which contains
the language ROM, a 40/80 track disk,
the BCPL user guide, installation
instructionsand afunctionkey under-
lay. All the components of the pack-
age are listed with the contents sheet
which is also supplied. Using this,
youcancheckthatyouhavegotallthe
bits necessary.

The BCPL language ROM contains
the BCPL commands, as well as a
store filing system. The interpreter,
and many of the library routines are
within the ROM as well, The disk that
is supplied with the package is
formatted for 40- and 80-track disk
drives — giving two copies of all the
files on each side.

The disk holds the BCPL compiler
with all its associated overlays. Also
included are a screen editor ‘ED’, and
over a dozen other utilities such as
debuggers, example program and so
on. As you may have gathered, you
are not going to get far without the
disk!

The manual indicates that BCPL is
also available on cassette, but |
haven't seen this around, and it may
be released in the near future.

| am pleased to report that, for the
price of the package you do get the
user guide with the language ROM
and cassette. This hefty book is 448
pages in length, and it will tell you all
you need to know about BCPL on the
Beeb. The user guide is very well

4 written, and from the start it gives
" advice on how to read it.

The designers of this all important
guide have done a good job, yet here
and there, vital information is scat-
tered about. Reading the book took
me three whole nights, so don't
expect to unwrap the package and
start coding!

Setting up the system is a job that
should be done properly. There is a
sheet of instructions within the pack-
agethatclearly give detailsof howthe
language ROM should be inserted.

If you have any doubts, get the
ROM inserted by a dealer, but be-
ware, this will cost you more money.

The master disk containing the
compilerand so on, should be copied
using the *Backup command. Then
you will find that you will have to split
thefilesoveracouple ofdisks asthere
is no more room on the disk to hold
any files. The book suggests two
disks to be made, one called the
source disk which would hold the
compiler and so on, and the other
called the test disk which would hold
the debugging and test utilities.

When the system has been set up,
you can run BCPL from Basic by
entering *Bcpl. Alternatively, it is
possible to situate the language ROM
so that BCPL is the default language.
When entered, you are in the com-
mand statewhichisindicatedbyan’!
at the start of each command line.

From hereitis possible to enter the
name of a program of BCPL com-
mandto be executed. Sourcefilescan
be created by using the text editor, or,
an existing program can be in-
spected and amended by usingone of
the utilities. The text editor which is
simple yet powerful, can be used to
write letters. The result of an editor
file is ASCII, so this can be read by
other word processors.

You are dealing with a compiler
when you are using BCPL, and the
result of compilation is ciNTCODE
which is interpreted by the BCPL
ROM. Several stages have to be got
through before your program, or,
application is ready to run, but with
the support of some professional
utilities, the trouble is worth it.

Name: BCPL

Produced by: Richards Computer
Products & Acornsoft Ltd.

System required: BBC Model B Filing
system cassette or disk. Printers etc
are optional and will work with BCPL.
Format: ROM and disk.

Price: £90.00
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L&Q’; TOOLKIT

20 useful programmes for the BBC on one cassette.

BAD PROGRAMME LIST® BAD
PROGRAMME FIX @ FIND PROCS @
FIND DEFPROCS @ DISPLAY MEMORYe®
BIGLETTERS ® FIND BYTE @ FIND
VARIABLE ® AND MANY OTHERS®

£395inc

Lo~ ATOm LOAD

If you now own a BBC don’t throw away. your
tapes, for ATOM LOAD allows you to load Atom
tapes directly into the BBC Micro (Model B).

BBC-TYPE BASIC @ ATOM BASIC®@ ATOM
TEXT FILES ® ATOM MACHINE CODE®
ATOM DATA FILES @

Checks for Syntax differences, checks for direct
addressing of memory, disassembles machine code,
and in all cases flags possible errors.

On Cassette — All this and more for only £9.75 inc.

ECCE Productions, 3/73 Station Road,
Sidcup, Kent. DA15 7DR.
01 302 1667. (Mail order only)

" BBC MICRO

DERBY

ACCESSORIES

TORCH DISK PACK AND SOFTWARE SPECIALISTS

Disk drives — LVL2 Acorn. Hobbit tape — reliable tape
system with disk drive flexibility. Colour monitor —
Microvitec — Greenscreen monitor — Sanyo. PL Graphics
digitiser — a quality graphics designer. Printers: Dot matrix
—Epson, Star, Seikosha, OKI Daisywheels — Brother, Juki.
Joysticks: Acorn — First Byte — Quickshot. Dustcovers,
graphics sheets, carrying cases, microaids.

SOFTWARE: An expanding range for home,
business and education.

Acornsoft A2F
BBC IJK

Computer concepts
First Byte

Program Power Bugbyte Superior Software
Cosma Gemini Logical and more
BOOKS

A large selection from the computer bookshop.

COME TO THE SPECIALISTS AT

FIRST BYTE COMPUTERS

10 MAIN CENTRE
LONDON ROAD
DERBY. Tel: (0332) 365280

\ NEXT TO HOUSE OF HOLLAND

\

e
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Drawn to it?

You can use the excellent graphics facilities of the BBC micro to create
your own characters. lan Grieg tells you how:

The BBC microcomputer allows us to
program anumberofcharactersinall
screen modes apart from mode 7
(teletext). In this article we will look at
the way in which characters are
stored, how we can create our own
set,and see howthosecharacterscan
be changed in a variety of ways.

First, we will look at the standard
characters, and find where they are
stored in memory, so that we will be
able to use and manipulate these as
well as our own creations.

The ASCIl standard character set
must be stored somewhere in the
ROM of the BBC, which starts at
memory location 32768 or in hexa-
decimal 8000 (&8000). From the
explanation given about character
creation,weknowthateachcharacter
isstoredineightbytes, andthevalues
assigned to each byte are shown in
Figure 1.(In order to find where these
are stored in ROM, we will take a
simplecharacterearlyinthe ASCI| list
and inspect the ROM locations to find
it. The first recognisable character is
the “!” — character 33.

If we work out what the value is for
the eight bytes, we can see from
figure 2 what the values are.

To find the locations in memory
that hold these values, we can use
program 1, which goes relentlessly
through the ROM memory addresses
until it finds our “1".

To do this we start at &8000 by
using the indirect operator “?" | we
can inspect every memory location,
and the seven beyonditby1?1,172. ..
1?7.

5 REM "ASCSAC
Y T

"‘I!
0 FIND ! IN ROM

30 MDDES
30 1 = 48000

40 REPEAT

70 PRINTTAR{D, 01313

B0 IF 71 <> 24 THEN 170
90 IF 171 (> 24 THEN 170

100
110
120

130

1 Z4 THEN 170
123 < 24 THEN 170
°4 (3 Z4 THEN 170
175 <} O THEN 170

4 e

—t et =t s .
b Bl - P i o T e & [ 7
-

]

&

140 176 {F 24 THEN 170
150 177 {» 0 THEN 170
160 I =14

170 1=1+
180 UNTEL I > YFFFF ORI =1

190 :
200 vou7
210 IF 1 = 1 THEW PRINT®® *' FOUND®
ELSE PRINT'® *NO ! THERE"
220 @
230 END
Program 1

The program looks rather inelegant
at first, but the BBC won't allow us to
putmorethansix “AND"'sinarow (IF
?1 = 24 and 1?1 = 24 etc.) — which
allows ustodoitwithoutreporting an
error, but does not test beyond the
sixth condition! — a Beeb bug?

This might take some time, and to
prove that the computer is actually
doing something, the values of the
memory locations being inspected
are printed atthe top left of the screen
in Hex.

After about 22 mins the computer
will bleep (VDU7) and print the
memory location where the excla-
mation mark is stored — it should
stop at &C008. This is interesting, as
the start of the operating system (0OS)
is defined from &C000, and that the

12864 32 16 8 4 2 1

24

24

24

24

24

00

24

00

Figure 1

Figure 2
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firstcharacterisnotour”!”, butinfact
the space (ASCII 32).

The BEEB will allow us to enter
numbers in decimal or hexadecimal,
but we cannot get directly at the
individual bits that make each byte.

We will be wanting to deal with the
bits, and see them in our journey
towards character improvement, so
wewillneedaprogramtoconvertany
number (less than 255 — the maxi-
mum number an eight bit byte can
contain), to bits. The simplest way of
doing this so that we can see what is
going on is by manipulating strings.

Try program 2. Type in numbers
between 0 and 255, and A$ will be
assembled to produce the bit pattern
for the byte you have typed. The
principle is simple, the number is
checked to see if it is odd or even, by
seeing if there is a remainder when
divided by two (MOD 2). If there is,
then it is odd, and an asterisk “*" is
placed in AS, else a “." is put in the
relevant position. The string is then
printed.

3 REK BINARY

10 HODE4

20 REPEAT

30 INPUT"NUMBER “B
40 N=B

50 As=""

a0 =7

70 REPEAT

g0 IF B HOD 2 THER A$="1"+A$
ELSE A$="."+A$
B=INT(B/2)
I=1-1

UNTIL <0

5

o -0

=

1
t
120 PRINTAS,"N,N
130 UNTIL FALSE

CHECK oUuT
i = s L LS = o]
The next program, program 3, tries
this out to make sure that we are
on the right track, and will go
through the characters stored from
&C000on. Whenyou are bored with it
press escape! — but first try and see
the relationship between the hexa-
decimal numbers and the bits that
makeupthecharacter. Notedownthe
eight bytes in hex and their pattern,
forquickreference. Anexampleofthe
letter “B” is shown in figure 3.
Adding128+64+32+16+8+4+
2 + 1togetaparticularvalueforabyte
is prone to error, and hexadecimal
numbers provide a much easier way
of doing this, which is simple to use,
and relates directly to the characters.

P
ey

Program 2

3 RE
10 MO

v

20 1
30 CH
40 1
50 REPEAT
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S & & & S 3
: .;.';N iy :\'f we take the first character that we can
B e e g program, 224, the statement will be:
e LS D = Lo e VDU 23, 224, &FC,&30,&79,&FF,
70 PRINT;™J,"ASCII *;CHR" « XEEXE, , 7L &71,800,800
30  REPEAT < B s e
90 PROCBIN (70 ; :* :* g We are now in a position to write a
160 BRINT A$. : o KEKAK. . 70 Figure3 program thatwill do all the hard work
e ;’ ¢ PRINT'0": %] wunowmwws W of character definition for us.
Lo ”: L7 t"’-tﬂ L If you try program 4, which will Program 5does just this, but some
ELSE PRINT;*2J print the bit pattern of all numbers explanationisneeded, sowe will take
20 d=i+i between 0 and 15 (&0 to &F) withthe it bit by bit - one byte at a time - or
30 UNTIL 3 = 1+8 same routine that we used in pro- evenline by line.
140 6 = BET gram 3, and then compare this list L
,:; E i tjt'a withthe leftand right halves ofthebit 3 REM "CHAREAT
i Wy L pattern that you noted from the last 10 DIH L#(8i, Hi{8]
8¢ CHR=CHR+1 program, you will find a direct rela- 70 HODE &
170 CLS tionship between the two. 30 INPUTTENTER CHARACTER HO. “CH
{80 UNTIL CHR=127 Allwe havetodotofindthecorrect . .o o oo rucy con
150 value for a byte is to inspect the left s L b
s and right halves of the byte and find 30 If [d 7223 THEN 90
- ERD the pattern for each half in the table &% VIU7
210 3 produced by program4.|fwethenput 79 ¢is
220 DEFPROCEIN{B! thesetwonumberstogethertoforma 80 8070 30
236 LOCALI hexadecimal number then we will 90 D= (CH-22
S0 i i B={CH-224) 18+3L00 .
40 fe=tr have the byte we want. eyt
_‘1‘ b 100 i=0
20 17 CHARACTER CREATION {10 REPEAT |
261} REPERT S Y AT W A, 120 PROCEIN(ZD) |
270 IF B HOD 7 THEN A$="1"+A3 If we try a simple example, say to 130 L§(1-G)=hs \
ELSE A$=®.'+hs create a helicopter, we first fill in on ,'4“ FREII'E‘:":“:'.'}"'-”“ :
280 BeINT(B/2) the eight by eight grid the parts we 'V FRILEERILBTAZELS i
A L & want, as in Figure 4, and then look at 130 HX{X-@)=H ‘
i A=t table1,and wefindthe patternforthe 160 PRINTTAB(S, (i-Bi+10iL8 (X-Gi" *: ‘
J0G GNTIL Id0 left and right halves, and write these {75  [FH¢1ATHENPRINT®0": *H
310 ENDPROC beside it. We can then write a VDU 23 ELSEPRINT: “H :
Program 3 statement (the character creation __. i
command) to make that character. If 180 ¥=X#l
190 UNTIL 1:@+47
Sl r 200 :
Sjﬁ'i e e 210 PRINTTAB(S, 19) CHRS (CH)
b HalES o 220 PRINTTAB(S, 101
13 =0 R T 230 =0
20 REPERT ws KK 246 ¥=1
49 B=N i et B Esé L$=""
30 hg="" P 240 R$=L$(1)
é{} I=3 n *.,* " é.‘ E-h:} *F'{.‘.hi
70 REPEAT CEEER T 280
8 IF B WOD Z THEN A$="i"+P% L G 790 B=GET
ELSE A$="."+A% l‘ # j 300 IFB=130ANDY :1THENY=Y-1:
30 B=INT(B/2) kod. A PRINTTAE (Y+4,X+10) 31620
Lol g 310 IFG=137ANDY(BTHENY=1+1:
110 UNTIL 10 XK. . L PRINTTAR (Y44, 1+10) 31620
120  PRINTAS, ;*N, ;N REat 320 IFG=138ANDNCTTHENK=I+1:
12] N=hi+] HE K E PRINTTAR(Y+4,X+10)316=D
130 UNTIL N:iS Program4 AEKE F Table 1 330 IFB=139aNDY 0 THENY=1~1
FRINTTRE(Y+4 ¥+10}3:0=0
340 IFG=13THEN4R0
350 IFGS-32THENZSG
FC 54
FEXERR,. . PO 360
o S e 170 LS=LEFTS LS (XD, ¥-1)
n S S S I 180 RE=RIGHTS (L$(X),B-Y)
FF EREKAKEK FF
71 e XEK ok 1 390 CHE=MID$ILS (X}, ¥, 1}
00 RIS S S LR 400 TFCHS=", " THENLS (X)=Lé+"5° +R$
5 Sete MU ELSE L3(X)=L$+","+R$
e S o ) 410 PRINTTAB(S, X+10IL8(K1® =
s Figute 4 420 PROCHEX (L8 (X))
430 IFHCIATHENPRINT®0®:™H Cont'd
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ELSE PRINT;*H

340 HE () =H

450 VOU23,CH, KX (0D, HELL), HX(2) , HX(3),
HEC4) , HE (5D, HY (6, HI(T)

460 PRINTTAB(S, 19) CHRS (CH)

470 mermﬁua.x+ma:

.
PER
IF

m —
- T» K
]

2 THEW A8="1"+A3%

B

jad
- ) =

or

Lo

=
=4 e RL3 M

—-n "
0 e
1 =2:E M

£t e =t

[ ]

or
s
“
m =
= =
=3
o
=

650 REFEAT
700 IFMID$(
714 E=Ri2

I3,1,1)="4"THEN H=H+E

Program 5

Theuserguidetells usthatcharacters
224 to 255 are available for us to
create—thatis 32 ofthem. We need to
keep at any one time the 8 bytes and
their string representation, so we will
set up an array to hold these — LS for
the string and HX for the numbers.

Having got a valid character num-
ber, that is one above 223, we
calculate its start position in memory
in line 90. The equivalent of the byte
with PROCBIN allocates them to
the appropriate string, (if it hasn't
already been defined, then we get
zeros). We then calculate the hex
value of the byte with procHEX and
print the result next to the string on
the screen.

The main variables for manipulat-
ingthestringsarethensetinlines 230
to 260, and the cursor keys disabled
with a *FX 4,1, so that we can read
them as ordinary keys (ASCII values
136 to 139 inclusive).

The creation routine occursin lines
290 to 480. The GeT statement reads
the keys, and if a cursor key has been
pressed the cursor is moved in the
relevant direction, and the X (left to

30

right) and Y (up and down), counters
adjusted and the cursor moved.
There is a check builtin to ensure that
we do not move out of the area of the
character 8 x 8 grid.

If the space bar is pressed then the
bitunderthecursorischangedfroma
Otoa1orviceversa. Theleftandright
sides of the line are adjusted, and
placed in L$ and R$ respectively, the
new bit (“*” or “."”) printed. Then the
HEX value is calculated and printed
and the character updated with the
VDU 23 statement, using the HEX
values, and it is printed below the
grid.

If return is pressed, then the cursor
keys are enabled, and we return for
another character creation.

Entering a number below 32 will
end the program.

Try it out first with our helicopter.

CHARACTER MANIPULATION

Now we are able to create characters,
we can obviously print them where
we want on the screen, but we can do
quite alotmore. If we wanted to make
a mirror image of a character, rotate
it, or make it white on black or the
reverse, thenwewould havetocreate
several characters to do this, which
would be laborious, and take up a lot
of our valuable 32 characters. An
easier way would be to make the
changes to our actual character, and
replace it in the same memory
location. Also this would be much
simpler than having to draw a grid
each time we wanted to work out a
different version of the character.

We will develop a number of
procedures to do these manipula-
tions, as well as doubling the size of
characters. These can be used inyour
own programs, and we will assemble
them into a short demonstration
program — program 6.

Thefirstpartis essentiallythesame
as program 4, except that we set up
more arrays — 0% holds the “old”
values while the character is being
changed, and is kept as the point of
reference, so that we can get back to
the original character. Changes from
any of the manipulations are held in
the “new” character array N$. The
hex values are stored inthe HX array.

As before we input a character
number (ASCII value), but this time
we can also manipulate the standard
set, the program checks for validity,
and looks upthecharacterin memory
starting at either &CO00 (user defined)
or &C000 (standard set).

If you leave out line 160, which
changesthevalue of the characterifit
is in the standard set to one that can
be defined in the user set, you will
actually redefine the standard set!

Listings with horizontal letters are
amusing! — but it will all go haywire
after a bit.

The character and its values are
then printed on the screen, and the
various manipulations performed.

If you want to try each manipu-
lationasyouenterthem, leaveoutthe
calls to the procedures that you have
not entered. The program could well
be modified by creating a menu from
which a series of successive manipu-
lations could be performed.

20 DIN 0$(8) N$(B),Hi{g)

30 HODE 1

40 REFEAT

S50 INPUT®ENTER CHARACTER NO. “CH

&40 IF CH(32Z THEN END

70 IF CH>124 AND CH <224
THEN VDU7 :CLS: 6OTOSO

B IF CHCI27THEN @={CH-3Z)#8+kC000
ELSE 8=(CH-224) 18+4C00

50 =2

100 REPEART

110 PROCEIN(?X)

120 O8(X-Qi=A%
130 N${K-0)=R%
140 K=i+l

150 UNTIL X»@+7

3 IF CH¢127 THEN CH = 224
0 PROCPRINT

1

{ FROCHIRROR

£20 PROCROT
23¢

240 PROCINVERSE

0 UNTIL FALSE
4 Program 6a

The first three procedures are simi-
lar to the ones that we have seen
in the previous program. PROCBIN
and PROCHEX, PROCPRINT is a de-
velopment of the main part of
program 4. It simply prints the binary
representation ofthe characteronthe
screen with its HEX values, and
redefines the character, as well as
printing it.

PROCRESET changes character 224
back to its original value.

Only one character (224) is created
by this program, but it would be
simpleto add acountertomanipulate
a series of characters.

If you want to manipulate a charac-
ter that you have created with the last
program, it will still be in its correct
place in memory, provided you have
not turned the computer off — other-



Type faster with KeyMaster

And say goodbye to one finger data entry.

"*From Dicosoft I

If you thought typing was for the secretary, you must be kicking yourself now the micro is here.

But don't despair — KeyMaster can help you become a keyboard expert, and save you hours of
laborious typing. After just one easy-to-follow lesson with the KeyMaster package running on your
micro, you'll be arazed at the improvement.

KeyMaster guides you step by step through the skills of truly professional typing. Without
laborious, repetitive exercises. So you learn at your own speed in your own time.
KeyMaster is available to run on a wide range of micros from the ZX81 to the IBM
PC. It costs just £9.95 (for a cassette) or £24.95 (for a floppy disk version) and
can only be ordered direct from Computaline.

Just send us the coupon with your cheque or postal order made payable to
b, Computaline Ltd, and we’ll send you your copy of KeyMaster by return. So you
"M won't have to wait around any longer to achieve real keyboard mastery.

l DMPUTHLINE

14-16 Oxford Circus Ave. 231 Oxford St. London W1R 2HA. Tel: 434 4017

: Please send me copies of KeyMaster
> Ienclose a cheque/Postal Order for &
Micro Disk[ | Cassette[ ]

e

|
|
I
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out-or-THIS-WoRLD OFFER..

GALACTIC ATTACK
SPACE MISSION
LUNAR LANDER
PLASMA BOLT
STARTREK
RADAR LANDING
ATTACKER
GALACTIC DOGFIGHT
ZION ATTACK
IVASIVE ACTION
0X0

BOGGLES
PONTOON
SKI1Jume
HANGMAN

OLD BONES

THIN ICE

CASSETTE
for your MICRO

BQ@A/B

MAZE EATER
ORBITTER
MOTORWAY

FORCE FIELD

NIM

TUNNEL ESCAPE
BARREL JUMP
CANNONBALL BATTLE
OVERTAKE

SITTING TARGET
SMASH THE WINDOWS
SPACE SHIP

JET FLIGHT

PHASER

INTRUDER

INFERNO

GHOSTS

WE BUY GAMES CONTACT

SUBMARINES
ROCKET LAUNCH
PLANETS

BLACK HOLE
DYNAMITE

DO YOUR SUMS
DERBY DASH
SPACE SEARCH
UNIVERSE

RATS

TANKER
PARACHUTE
JETMOBILE

HIGH RISE

THE FORCE
EXCHANGE

S NOW

99

s
\\\0

. " CASCADES HOUSE
LLANDOGO
MONMOUTH

SDFTWAH SY;VVEEES NPS aPA :

| ENCLOSE CHEQUE PO. FOR £9.95 (WHICH INCLUDES VAT AND DELIVERY)

COMPUTER

PLEASE SEND ME 50 GAMES ON A CASSETTE FOR MY
I NAME

ADDRESS




FOR THEBBCMICRO || BBC MICROCOMPUTER
SOFTWARE FOR ALL YOUR HA Rl) WARE

TINY PASCAL

Pascal-T is a 16K Eprom program capable of compiling Source Pascal into a , AY B D 4 . = AN
compact and very fast threaded-interpretive-code. Full editor and disc-support \\ D S(_)I4 T“TAAI{IL “L()L "“\".\ | h
are included and the program is supplied together with comprehensive

documentation. PRICE £59.00 +V.A.T. :

XCAL IN

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 + V.AT.

FORTH i
FIG-FORTH in 8K Eprom together with manual. PRICE £34.72 +V.AT.

LOGO-FORTH

A 16K Eprom program introducing this very powerful but extremely friendly
Turtle-Graphics language. Users also have full access to the Fig-Forth support
nucleus. Full documentation is included. PRICE £59.00+ V.AT.

(Special discounts available for educational establishments [ ¢ l LI(C I 11 l;_’.’
for all the above software)

Disk interface kits and disk drives,
HA R DWAR E cassette recorders, monitors, printers

Always in stock Printers, Disc Drives IC's etc.

FOR THE EPSON HX20 TORCH Z380 DISK PACKS

SOFTWARE Visit our .~;lum'rrm{u. or mail order,
FORTH ROM including full documentation £34.72 Access and Visa welcome.
HARDWARE

Expansion Unit, Paper, Microcassettes etc. Please phone for quotes
Retail/Mail Orders/Dealer e, e UJE ST EDHST D m PUTE H S
enquiries to: etails sales also at: PEHSDHHL E

HCCS Associates HCCS Microcomputers

g?;::;t:‘r:aa? Road, Low Fell, 122 Darwen Street 47 KYLE STREET. AYR
) Blackburn, Lancs. . Py g : c

Tyne & Wear NE9 5EY Tel. (0254) 672214 T'el: 0292 285082

Tel. (0632) 821924

TWICKENHAM

aCOMPUTER CENTRE LTD
@iorpic

!ACORN c: commodore

BBC Model A£299 BBC Model B£399 N

Wordwise Word Processor (needs 1.0 System) e
Software — Acorn, Bughyte, Computer Concepts (logo 2) i, MEvarment R

Daisywheel & Dot Matrix Printers

Joysticks for the BBC — 100K Single Disk Drives

BBC 8OOK Twin Disk Drives Acorn main distributors
Tﬂl’Ch BUUK TWin niS'( nl'ives With GPN c°ming soon- Acorn Electron!

Plus software, peripherals, games, books and much more always available from:

Twickenham Computer Centre
72 Heath Rd Twickenham Middx TW14BW (01-892 7896/01-891 1612)
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Figure 5

wise you will need to create it again
with the cHARSET program.

While manipulating strings is not
the fastest way to change the charac-
ters, it is the clearest and least
complex way of seeing exactly what
is going on.

1000 DEFPROCBIN(E)

1010 LOCAL 1

1020 As=
1030 1=7
1040 R
1030
+H$
1040
1670
1080
1690

G IFRID$(I8,1,10="8"THEN H=H+B
B=B12

0 I=i-l

0 UNTIL I<1

40 ENDPROC

Fars

3000 DEFPROCPRINT

3010 CLS

3020 PRINT'CHARACTER "3Ch'’
3030 LOCAL X

3040 i=0

3050 REPERT

3060  PROCHEX (N${X))

3070 HX{X}=H

J0BG  PRINTN$(X1*®

3090 IF H(l& THEN PRINT®0®;"H
ELSE PRINT;"™H

3100 Ns(X)=t"

e X=X+l

J120 UNTIL X327

3130 VDU23,CH,HX{0) KX (1) HY (2D, HX (D),
Hi {4} HX (31, HE(6)  HK(T}

3140 PRINT'*CHR${CH)

3150 PRINT''"PRESS SPACE BAR FOR NEXT *

3140 B=GET

3170 ENDPROC

3180 :

4000 DEFPROCRESET
4010 I=0

4020 REFEAT

4030 N$(1)=08(1)
4040  I=I+1

4030 UNTIL 137
4040 PROCPRINT

4070 ENDPRAC Program 6b

MIRROR CHARACTERS

In order to make a mirror image of a
characterthatwe havecreated, all we
havetodoisturnthe8strings holding
the character back to front. Figure 5
illustrates what is involved, and
PROCMIRROR does this for us, trans-
lating O$() into N$(). This could be
useful if we want to change ASCII
characters so that they can be read in
a mirror — for bedridden people for
example — but is even more so if we
have acharacterthatwe wishtomove
across the screen in one direction,
and then return it in the opposite
direction.

The way to do thisis to build up N$
for each of the eight bytes by working
backwardsthrough the related 0%, so
the last bit of O$ becomes the first bit
of N$ and so on.

150 DEFPROCHIRROR
010 LDCQL I,d

3040 =8

5050  REPEAT

3040 N3 {T)=N$ (1) +RID$ (08 (1), 4,10
5070 J=i-1

5080  UNTIL J<1

a0%0  I=i#l
J100 UNTIL 137
3110 PROCPRINT
5120 ENDFROC

Program 6¢

ROTATED CHARACTERS

AT A L S P A R N LR
Rotation with characters is limited to
turning them through 90° — smaller
angles would be hard to handle
within the space allocated for one
character! The simplest way of doing
this is to re-allocate all the particular
bits in any position in the byte to the
appropriate position in the new
string. This is demonstrated in figure
6, where the last bit of all the old
strings are allocated progressively to
the new string.

We could use this in games - to
make our helicopter dive or climb, or
if we used the ASCII characters, we
could then turn our TV or monitor on
its side, and have a format that was
more closely related to a normal
page.

In PROCROT this is carried out in two
repeat loops, which work backwards
through the bits in each position of
every old string and place them
successively in the 8 new strings.

4000 DEFFROCRQT
4010 LOCAL K,1,d

4020 K=8

6030 I=0

6040 REPEAT

6030  J=0

6080  REPEAT

6070 NE(T)=N$ (1) +MID$ (D8 (J) K, 1)
6080 J=J+1

6090  UNTIL 337

6100 =i+l

6110 K=K-1

6120 UNTIL 137
6130 PROCPRINT
6140 ENDPROC

6130 : Program 6d

Figure 6

L1~

[ —1
=
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Figure 7

INVERSE CHARACTERS
e e = S
Inverting characters means turning
each bit that is on to off, and each bit
that is off to on. All we have to do is
read each bitin the old string, and if it
is an “*"” place a “.” in the correct
position in the new string and vice
versa. Figure 7 explains this, and the
procedure is shown in PROCINVERSE.
7000 DEFPROCINVERSE
7010 LOCAL I,d
7020 I=0
7030 REPEAT
7040  N$(I)=""
7050  J=1
7060  REPEAT
7070 IF MID$(O${1),d,1)="1"

THEN N$(Ii=N$(}+"."

ELSE N$(I)=N$ (I}+"8"

7080 J=]+1
7090  UNTIL J:8
7100  I=1+]

7110 UNTIL 137

7120 PROCPRINT
7130 ENDPROC
7140

DOUBLE CHARACTERS

fea e s s = o= e ]

To make acharacter twice the sizeisa
more complex problem. If you look at
Figure 8, we need to divide the
character into four, and allocate each
of the four parts to a separate
character. Each bit needs to be used
four times, twice horizontally, and
twice vertically.

To do this in PrROcDOUBLE, we call
another procedure, PROCPART, to
which are passed both the start and
end of the character that we need to
enlarge. The first quarter “A" goes
from string Oto string 3 vertically, and
character positions 1 to 4 within the
string.

The character number is increased
foreach of the four parts, and fourare
defined (224 to 227).

Once this has been done, they are
assembled into B$, to which are also

Program 6e

added, aftertwo characters, the ASCI|
codes for move down (10), and move
back (8) twice. The character is
printed as part of the main program.

8000 DEFPROCDOUBLE

8010 PROCPART(0,3,1,4)

8020 PROCPART(0,3,5,8)

6030 PROCPART(4,7,1,4)

8040 PROCPART(4,7,35,8)

8050 1=224

8060 BY=""

BO70 REPEAT

8080  B3=B8$+CHR$ (1)

8090  IFI=225 THEN

Bs=R#+CHR$ {10) +CHR$ (B) +CHRS (8)

8100 I=I+1

B110 UNTIL I»227

8120 ENDPROC

8130 3

6140 DEFPROCPART(A,B,C,D)

8150 LOCAL I,J

Bi160 I=A

8170 REPEAT

8180  P={I-R)12

8190  N$(P)=""

8200  N$(P+1)=""

8210 J=C

8220 REPEAT

B230 N$(Pi=N$(P}+

MID$(O${1),d,11+MIDSCO$ (1), d,1)

N§(P+1)i=N$ (P+1)+

MID$ (08 (1}, d,1)+MID$(08(1),J,1)
J=J+1

8260  UNTIL J:D

8270  I=1+1

8280 UNTIL I:B

8290 PROCPRINT

8240

8250

Figure 8

34



PC Files

GRAPHICS

8300 CH=CH+l
8310 ENDPROC
8320 :

Program 6f
WHERE NEXT

RN PP TR == |
These demonstration programs are
not a lot of use in themselves, but
should explain to you the way in
which you can create your own
characters, and the basic ways in
which they can be manipulated. The
procedures will be useful as part of
your own programs.

Once you have created a particular

gram, and load up to 32 of them into
memory with one line of program
instead of 32.

The way in which you use these
procedures is obviously up to you.
You could combine the two main
programs with a menu, so that you
could create and inspect various
formsofcharactersyouwere making,
and then save them, and call them
back for the particular program in
which you will use them.

In animation these techniques can
be very useful, and here is a short
program to end with that will allow
you to begin to explore the possibili-
ties.

140 VDU CH
170 UNTIL 6=32
180 vbu4

130 ¥F14,0 Program 7
If we take our little helicopter and its
mirror image, we can define two
characters— 224 and 255. We will use
mode 2, so that we can have a
reasonable size of character.

The program then moves the text
cursor to the graphics cursor with
VDU 5 and, as in our create program,
disables the cursor keys so that we
can read them.

We then set up the X and Y starting

set of characters for a specific appli-
cation, you could save them and load
them into memory with the *save
and *Loap commands. The com-
mands would be:-

10M0DEZ

¥SAVE CHARSET COO +FF 40 CH=223
¥LOAD CHARSET COO 30 VDU 5
*sAve requires a file name: in this 40 1714,
case CHARSeT, which does not have 75 ¢
quotation marks, the start addressin = _. . .
memory which is to be saved and the ~ 8¢ 72300
30 REPEAT

length ofthefile. This can be stated as
either the end address (CFF) oras a 100
length, as shown above (+FF). 110

*LoAD, in the same way needs the 120
file name and the start address.

The advantage of using this
method is that you can create a set of
characters separately from your pro- 150

B=INKEY {01

MOVE X, Y

IF6=134 THEN X={-8:VDU127:CH=224
IFG=137 THEN X=X+B8:VDU127:CH=223
130 IF6=138 THEN Y=Y-8:VDUi27
140  IFB=139 THEN Y=Y+B:VDU127

co-ordinates and read the keyboard.
If the cursor keys have been pressed,

20 VDU23,224,&FC, k30,479, 4FF 471540, 40 the helicopter is moved in the same
30 VDU23, 225, 43F , 40C, A9E, kFF, 48E; 40,40

direction, by changing the X or Y
co-ordinates, deleting the previous
character with VDU 127, and chang-
ing the direction of the helicopterifa
left or right arrow key has been
pressed.

The move command is used to set
up the new position before it is
printed.

The program is stopped by press-
ing the space bar, which resets the
cursor keys and returns the cursor to
the text cursor.

Fly a helicopter for a bit while you
think of how you can further improve
your character!

GARLAND COMVMPUTING

35 DEAN HILL PLYMOUTH PL9 9AF. TELEPHONE: 0752 41287

Educational Programs for the

BBC Microcomputer
We are specialists in the production of high-quality
software for use in schools and colleges — in

primary, secondary and higher education.

MATHS — A series of programs designed to help
nine to 12 year-old children learn some of the
principles of mathematics, and very different from
the many ‘drill and practice’ programs so often seen.
Plus statistical and graph-plotting programs for ‘0’
and ‘A’ Level students.

PHYSICS — A range of interactive CAL programs
and simulations for ‘O’ and ‘A’ Level.

BIOLOGY — With over thirty programs for ‘O’ and
‘A’ Level, and for nursing and undergraduate
courses, we have an unrivalled reputation in this
field.

MUSIC — Just released — the first of a series of
programs of real educational value to learning
music.

Please send for our full descriptive catalogue.
the educational specialists

BBC LEOSOFT BBC

BANK Keep track of your spending with this Bank statement generator. Standing
orders automatically inserted as required. Over 700 cheques or standing orders
can be stored within the program. Print a 40 or 80 column statement in standard
bankformat. AvailableformodelAorB. ............cccovmmnimersinininmimers £6.95

EASYFILE A general purpose filing system. Store over 500 files within the
program. Easy to use menu prompt driven, with user defined format. Thousands
of possible uses from filing names, addresses and !elephone numbers to filing
your stamp collection. Available formodel Aor B. .. » ..£6.95

3D NOUGHTS AND CROSSES This absorbing garne of skillis played on afour
by four by four board created in high resolution colour graphics by your computer
orafriend. AvailbleformodelBonly. ..............ccccoiiii. 6.95

PLOTTER Plot in high resolution graphics sin(x), cos(x), tan(x), 1 x, cubic,
quadratic, in fact almost any function. Multicolour overlay allows comparison of
functions. Seventeen commands available to user including ZOOM for the closer
inspection of important features. Separate x and y equations may be entered for
the study of spherical functions and Lissajou’s figures. A fascinating way to learn
orteach mathsfunctionsto O leveland beyond. Avilable for model B only. ... £9.95

SETUP Use this utility program ro check your video monitor or television. This
program is a self contained TV signal generator producing crosshatch, dots,
horizontal or vertical lines, centre dot and cross, red green or blue rasters and
colourbars. Avilable formodel AorB... % % ..£3.95

CASHBOOKAcompletetwopagecashied rsystemwlthdadytakm sregusler
for up to three tills. Displays and prints weekly balance sheet with VAT, wages,
banking etc. Page two contains itemised petty-cash and wages with carried
forward balances. Entry and updating carried out using the cursor and editing
keys. Twenty two commands available from function keys. Harcopy options
include VAT period ending summary and pettycash and wages summary. Stores
complete VAT period cash records on tape. A serious program for the small
businessman. Available formodelBonly. ..........ccccvevrriieiiniiireeisesses e £19.95

INVOICE REGISTER Stores over 120 VAT invoices within program. Entries
include Supplier's name, Invoice total, VAT, date paid, cheque No. Invoice date
etc. Hardcopy options include VAT period ending summary, aged invoices and
balances etc. If used with CASHBOSK acomplete VAT return can be produced.
Unlimited acccounting summaries can be produced cutting accountaney costs.
Available formodel B only. .. iy ..£19.95
STOCK The complement 01 CASHBOOK and INVOICE REGISTER this
program displays and prints stock files with product name, profit margin,
wholesale and retail price, used and stock in hand with values. Minimum retail
price suggested by the computer. Stock in hand and used stock total values

availableatthe press ofabutton. Available formodelBonly. ..................... £19.95
Buy any combination of CASHBOOK, INVOICE REGISTER or STOCK at
£14.95 each.

Send cash with order mentioning this magazine to:
LEOsoft (Devon) 65, New Road, Brixham, Devon. Tel: Brixham 3159.
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MOBILE COMPUTER STAND MI ]SICSOFT
From the range of furniture, designed and manufactured by Selmor

Engineering, the BBC has selected this configuration as being most

suitable for the BBC Microcomputer System. FUN & EDUCATIONAL SOFTWARE
CS22 = 22" Working Height; CS26 = 26" Working Height. ‘ ) . . 1
Comprising:- 3' x 2° Working Surface. Modesty Panel. PIEMAN g N(.)t a8 Simpie E'lS Slmo.n' : .
Braked/non-Braked Castors (2 of each). Starting with a Simon look-alike, this suite of musical
18" x 15.75" Monitor Shelf with 5.5" clearance. games is great fun for 5 year olds, yet proves frustrating
Fitted Cable Tidy. and addictive to music graduates in the later stages. Scores
Delivered in UK as easily assembled kit £55.50 and skill levels are addltwe_ gnd alterable. ‘PIEMAN’
+ Carriage (£7) + VAT cassette and instructions £3.75 inc. P&P.
A MR ‘MUSICTOOLS 1’ . . . Over 60 procedures to use in your
BBC Approved Anti-theft Device own musical programs, already incorporated in the
£26 + VAT delivered in UK following 5 working programs to illustrate their use: ®
The BBC MicroSecure (fully approved as part ORGAN. Play, store, replay faster, slowe_r. exactly as
of the BBC Micro computer System) is a two played(!) or smoothed out, 6 or 7 octaves with notes not
part security clamp allowing you to lock your mentioned in the guide. ® TUNE GENERATOR. Creates

BBC Micro computer to any flat working surfaci S .
¢ i R 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. ‘MUSIC-
TOOLS 1’ cassette and instructions £5.75 inc. P&P.

‘MUSICSOFT SYNTHESIZER’ a very user friendly
\ multivoice synth menu driven. Record 1-4 voices/play-
~ DasigivAsn. big, 1,018,268 back/after rythm/dump and retrieve with tape/envelope
generator etc. Available September £8.50 P&P. All
programs for 32k for B.B.C.

Cheques and official orders to:-

24 MULBERRY STREET, TOWER HAMLETS, LONDON, E.1. 1EH (Mot ¢ T Oald, A Reds,
. " ' = B | &

Tel: 01-247 3344 Telex 886382 Tel: 0525 402 701.

Monitor Shelf

8
Ajustable / \\

Tilt/Height

Write phone or Telex

SELMOR (Engineering) INDUSTRIES LTD.

Steel Tubular Furniture

STUDY PACKS

and BBC Model A(32k) & B
STUDY AIDS Sinclair Spectrum 48k

SMALL SCHOOL Software STUDY PACKS and STUDY AlDSare designed to a high s?ecifica_tion by experienced
teachers for use both at Home and in School. The STUDY PACKS are based on well established individualised
learning techniques and are aimed at students working on their own or in small groups. They consist of a suite
of objective matched lessons, a review program and a Post Test with diagnostic on cassette tape, plus a
Manual/Workbooklet that contains User Notes, Pack description, essential consolidation exercises with
answers and special stationery and Record Sheet. The STUDY AID packages are special one off computer
based programs or collections of programs that are of use in support of learning both at home and in school.
Th%y are again fully supported by a User's Manual and are created to the same high specification as the STUDY
PACKS.

Study Pack Titles include:

The Theorem of Pythagoras (Model B) — Designed to introduce the Theorem of Pythagoras and its applications in the solution of right angled
triangles.

First Steps in Algebra (Model B and Spectrum) — Introduces via ‘mapping machines' the use of letters to define variables in simple
operations leading to the solution of simple equations and problems.

Algebra Two (Model B) — Follows on from ‘First Steps' . . . to teach collection of terms, simplification of simple linear algebraic expressions not
including brackets and the solution linear equations in one variable.

Introduction to Trigonometry (Model B) — From considering a rotating unit vector, the Study Pack establishes the sine and cosine curves for 0
to 360 and the use of tables to find the sine or cosine of any angle greater than 90. Goes on to show how these ratios can be applied to the solution of right
angled triangles.

Study Aid Titles include:

Mental Arithmetic Tests (Model B, Spectrum) — is designed to help implement the recommendations of the Cockcroft Committee that there
be frequent practice in Mental Arithmetic. The Study Aid provides balanced Tests at 7 levels and 3 degrees of difficulty for youngsters aged 8 upwards to 14,
covering most areas of basic numeracy. The package contains two versions, one for class use, the other for the individual and includes a Tables Practice
program.

All Study Packs cost £7.95 while the Study Aids cost £6.95. The prices include Postage and Packing.
As we have an extensive programme for the release of new Study Packs and Study Aids, send for the latest Information Pack to:
Small School Software, 1/2 King Street, LUDLOW, Shropshire
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Already the BBC Micro has been
adopted by around halfthe schoolsin
the country as the machine they have
—orwould like to have—their children
using.

For £399 it provides facilities
which would have cost £250,000 in
1963.

For parents, youngsters, and
teachersitistempting todive straight
in and write educational software.
This article is designed to ensure that
if you step down this path you avoid
the pitfalls of the early poorly pre-
sented software. Writing good soft-
ware is not just a matter of knowing
how to program.

There are three main considera-
tionsinwriting educational software:
a make the software as entertaining
as possible;

b make certain that the software is
robust and cannot be crashed;

¢ structure the learning and make
certain that all the entries from the
user are reasonable.

Of these, the first is definitely fun.
We can all remember the difference
between ‘boring’ teachers, and those
that we really enjoyed learning from.
The lively teachers always had a trick
up their sleeves, were full of praise,
were full of life, knew you personally
and caredforyoursuccess. The same
is true of software.

Entertaining software will always
have the odd ‘special’ feature. There
will bethe monster thatcrawls across
the screen and puts the ‘i’ before the
‘e’ in spelling tests. Not easy to
implement - it will entrance youngs-
ters, and is well worth the effort.

Entertaining software will always
make you feel you're doing well -
even when you aren’t. You will make
sure that every success has its own
little message:
FANTASTIC!!,
Done!!

There is of course a place for the
sarcastic remarks. A maths program
on ‘angles’ using a snooker game
comes upwiththeadvice 'Playdarts!!
You mightdo better,’ if you take more
than 10 goes to get the ball angles
correct.

Aslong asitgetsa‘giggle’itisfine,
butdo not let your BBC Micro be used
to make the user feel small. The user
may be intimidated already by the
machine, and doesn’t need you to
add to the misery.

But a word of warning. Timed
‘educational games’againstthe clock
are leading to a return of the old
‘speed learning by heart” when you
showed your success not by an
understanding of whatyou learnt, but
in how fast you could regurgitate it. |
have seen enough ‘maths testers’—- a
new one will need to be very enter-
taining.

BRILLIANT!!,  Well

Software a
tough lesson

Learning to program the correct way

Entertaining software will always
treat you as a human. It will want to
know your name. It will ask you how
you feel. When you are congratu-
lated, it will always remember who
you are.

It'll ask you if you wish to re-play
andifthequestionsorgamewas hard
enough. It'll make you feel the com-
puter is ‘human’ as well.

Though entertaining software will
guarantee its continued use in the
classroom or at home is the software
any'use’atal? Onethingthatfallsinto
my third category: structure the
learning and make certain that the
program vets the data entry from the
user to see it is reasonable.

Your jobiscatch outthe ‘prankster’
who thinks he/she knows more about
the machine than you do!! (It might
be true, but we won't admit it).

The problem for the writers of
educational software is that youngs-
ters love to experiment — even with
those simple (and dreadful) addition
programs. You are asked to choose
two numbers. The firsttime you obey
the instructions and choose two

‘reasonable’ numbers. The next time
you choose two very large numbers
with lots of noughts in them. The
answermiraculouslyappearsordoes
it?

Type in:

PRINT 1234567890 + 345600000000

The answer appears:
3.46834568E11

The answer is in exponential for-
mat because the machine cannot
handle very large integers. But the
user of the program will immediately
assume that the program has an
error. | would side with the user. But
the user should never have been able
to type in the above numbers!

The desire to experiment with the
extremes of the machine can cause
yet further havoc. The screen display
may collapse or be insufficientfor the
answer despite the answer being
correct. Typeinthe following and see
what happens:

10 cLs

20 vpu 28,10,20,16,19
30 INPUT A

40 INPUT B

50 PRINT A+B
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the ROM board
for the BBC micro

* 12 extra sockets allow up to * EFLECTROIN:

192K of ROM space. We have a range of hardware
* Easy installation, just plugs in, add-ons available for the Acorn
no soldering required. Electron including A to D
* Fits snugly inside BBC case — (joystick) port, printer interface,
only 7" X 5. ROM Board and Teletext (Mode
* Write or ring us for full details. 7) adaptor.
Price £35 plus VAT * We also stock a complete range
Plus £1 postage and packing. of BBC and Torch hardware

and software.

Sir Computers Ltd
91 Whitchurch Road, Cardiff
Telephone (0222) 21341
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Run the program with two sensible
numberslike23and47.Theresult, 70,
appears. Now run the program with
3456 and 1234567. The answer you
seeis023.Thisiscorrect??? What has
happened isthatthe vbu 28 statement
is the command for defining a text
window, and the window is not large
enough for the whole answer.

This may be a trivial example but |
have seen it several times in educa-
tional software. Once the screen
display ‘collapses’ itis often impossi-
bletogetitbackwithoutreloadingthe
software completely.

Ayoung personusing any software
that you might write will go to
extraordinary lengths to experiment
not with the lesson, but with the
software teaching the lesson. He/she
wants to know whether you can be
‘tricked’ orhe/shecan getthe better of
the machine though, for some
reason, girlsseemtobemoretrusting
of the software.

The job of structuring and limiting
the range of possible replies by the
youngster is called ‘validation’. Good
validation is the secret to good
software. Bad validation either gives
us £00.00 in our wage slip or a gas bill
of£200,000.00 whenwe have beenon
holiday for two weeks.

The object of validation is not only
to make software ‘robust’, but also to
direct the learning of the student.
Look back at the trivial addition
example above. You may not want
theyoungstertodiscoverthatthereis
a valid method of writing numbers
which includes the letter ‘E’.

It may lead to ‘running before
walking’ or even the young person
being frightened off numbers by
concepts which are beyond him/her.

Your validation will therefore in-
clude, not only ’‘length of input
checks” and ’‘number range of
answers’ checks, but also ‘character
checks' to see that the correct type of
keyboard character has been used.

As all validation is expensive on
memory, you will need to develop

general purpose procedures to per-
form the checks — and an example is
given below. Note, however, that on
the BBC Micro there is a conflict
between the amount of memory
space given over to clever program
ideas and validation of those ideas
particularly in higher screen modes.

You have to decide in the last
screen shape is worth the possibility
of the program crashing. My general
view is that with younger children
THE PROGRAM MUST NOT CRASH!

Thefollowing program, deliberate-
ly overdocumented, is the kind of
validation routine you will need.
Specify on entry to the function the
highest and lowest letters acceptable
and how many you will allow and the
routine acts as an input routine to
those specifications.

Last but not least, we must deal
with the prospect of the software
‘crashing’. Crashing is when the
dreaded ‘syntax error’ message or
something similar creeps in to wreck
the continued use of your software.

Many teachers writing educational
software find that their software
works happily inthe school they work
at, but when they let others use it, all
sorts of problems arise. This is
because they are on hand to help- or
they have taught their youngsters to
avoid the pitfalls in the program.

Always ‘dodo’ test your software.
Give it to the ‘slowest’ or most
‘frightened’ member of the class and
let him/her play with it for as long as
possible. Tell them they can do
ANYTHING they like to the machine
provided they don’t drop it on the
floor, or turn it off.

In general | have found that 90 per
cent of commercial educational soft-
ware can be broken into within five
minutes. There are a few notable
exceptions but when software com-
panies work so hard on ‘games’
software making it robust, there is no
reason why you and educational
software companies should not work
equally hard on classroom software.
So, to deal with the obvious:

You must stop the ereak key from
it's usual function. Type into the
machine:

*KEY 10 OLD MRUN M
The youngsters will quickly learn

that the only effect of hitting Break is
for the program to restart — in itself

10 cLs

A$ = Fninput (“2",“A",B)
30 PRINT AS

40 EenD

150 LeT Counter =0
160 REPEAT

320 PRINT
330 = Temp$

100 per FNinput (High$,Low$,Num)

110 LocaL High,Low,Counter,Entry,Delete

120 LocaL Return, Temp$,Entry$

130 et Delete = 127: LeT Return = 13

140 Let High = asc (High$): LeT Low = asc (Low$)

170 REPEAT

180 REPEAT

190 Ok = FaLSE

200 LET Entry$ = GeT$

210 Entry = asc (Entry$)

220 IF Entry >= Low anp Entry <= High THen Ok = TRUE

230 unTiL (Counter = 0 anp Entry >< Delete) or Counter Num

or (Counter = Num anp noT Ok)
240 unTiL Ok or Entry = Delete or Entry = Return
250 et Counter = Counter + 1
260 FEntry = Delete THEN Counter = Counter — 2
270 rEntry = Return THEn Counter = Counter — 1
280 LeT Temp$ = Temp$ + Entry$
290 LeT Temp$ = LerT$ (Temp$,Counter)
300 iFEntry <> Return THEN PRINT Entry$;
310 unTiL (Num = Counter anp Entry = Return)
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quite useful. Unfortunately there is
nothing you can do about conTrROL
BREAK (v1.2) or repeated sreak (v0.1).
If the youngsters have BBC Micros at
home they will have learnt that these
commands perform a ‘cold start’ on
themachine. Thereforeitisimportant
that the program can be restarted
easily after such ‘accidents’ — and |
suggest you refrain from joining the
‘clever tricks’ brigade who move the
‘pseudo’ variables paGe, HIMEM and
Lomem. The chances are that you will
not then get a ‘Bad Program’ error
message.

The escare key is the next most

40

10000 iF ERR = 26 THEN RUN

10030 RePORT

10 on ERROR GOTO 10000

10010 priINT “Apologies - there is a programmer’s error”
10020 prinT; “at line “ErL” Itis:”

10040 prINT “Please record how you ‘crashed’ this
10050 pRINT “program and contact the author.”

important to deal with. The simple
solution is to use the ‘ON ERROR'
command and look for character
code ‘27, which is the code for the
ESCAPE key, and re-start the program
when found. For an example see the
box above.

Lines 10010 to 10050 are essential!!!
When developing your software you
will not always be around while it is
being tested — and you need to know
why it failed. When you are confident
you may leave it out of the finished
version. But the Inner London Educa-
tion Authority often leaves such
messages in their software after
release because they expect the
unexpected — so should you!

Theescarekeycanbedealtwithina
different fashion. You can (with v1.2
0S) turn it off completely so that the
key does nothing. Type in:

10 pRINT “Hi there”
20GoT0 10
*Fx 299,1

Now run the program and press
escape. How sad!! You will have to
press BREAK to get out of that one. In
face *rx 299,0 will bring back the
escape function. What has happened
is that this *rx call allows the escape
key to generate its ascu character
rather than be used to interrupt a
program. But it will protect your
keyboard from prying hands.

You do not have to go this far. You
may want a ‘secret’ escape key only
known to you, the programmer. Type
*Fx220,0. It looks as if the escape key
has been disabled. In fact, if you type
conNTROL , then the escape function
reappearsonthatkey. ltisyourchoice
which you prefer. To get back the
normal escape key, type: *Fx 220,27.

You will also need to check the
actualkeysusedonthekeyboardvery
carefully, so that the youngster is
restricted to precisely those keys you
find acceptable. You should make
certain thatthe red function keys only
have something in them which will
enhance the program. You ought
(v1.2only)todisablethecopykeyand
cursor move keys — because these
can also disrupt the screen display.

In this short article, | hope | have
given some clues as to what makes
‘good’ software good. Clever ideas
aloneare notgood enough. You must
be competent and thorough in your
programming. Expect the worst -
youngsters will always do things to
your programs that you would not
have dared - even if you had thought
of them. Don’t be over-ambitious.
Two short programs done well are
better than one done moderately
well.
lan Murray,Head of Computing
Holloway School
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timetable data etc.

New! . . . available now from

Recommended for ages four upwards including secondary remedial.
Designed to assist in the development and application of ideas in early literacy.

Recommended for CSE/O-level and introductory A-level Chemistry.
Assists the teaching calculations and provides over 320 practice problems.

Extended schools version allows actual experimental data to be used.

Recommended for O/A level, BEC/TEC courses. |llustrates the working of a basic
stock control system and provides the basis for simulation and project work.

Recommended for CSE/O level. For history and social studies, a simulation allowing
exploration of the social interactions which evolve in human groups when placed ina
stressful environment requiring the development of survival strategies.

Matches available staff to classes when ‘cover is needed. Stores staff specialisms,

Produces examination entry lists on disc/tape as well as printed format.

SNSIREIV
SOERWARE

* EDUCATIONAL AND HOME MICRO USERS *

A series of educational programs for schools, colleges and home use.
Absorbing, easy to use, classroom tested material of the highest educational

£8.70
+ £1.30 vat

£8.70
+ £1.30 vat

£13.00
+ £1.95 vat

£13.00
+ £1.95 vat

£13.00
+ £1.95 vat

SCHOOLS ADMINISTRATION

Form/Pupil/Subject choice entry and analysis. Clash matrics and Block Fit. A very fast
running aid to pre-timetabling procedures.

This is an extended version of ‘Options' currently running in over 300 schools.
Substantial discounts for existing users.

PRICES
ON
APPLICATION.

ALSO
AVAILABLE
FOR
APPLEII
and
3802

A comprehensive debufgging monitor and
dis-assembler on ROM for the BBC microcomputer.

SPY is instantly accessible to the programmer for inspecting,
modifying, debugging and dis-assembling machine code programs.
SPY has a very comprehensive set of commands supported by an
excellent Users Guide.

SPY features

Write your own compositions for the BBC
microcomputer or enter tunes directly from sheet

music with ease.

@ full GRAPHIC display showing treble
and bass staves

® VERSATILE SCREEN EDITOR with
single key input

® up to 1200 note compositions ontape
(600 on disc)

® SAVE your music/sound effects on
disc or tape

® write in ANY KEY; sharps and flats
are put in automatically

® up to 3 VOICES
@ redefine up to 16 ENVELOPES

@ graphically FOLLOW the amplitude/
envelope, duration and pitch of
each note

@ HEAR the notes as you enter them

32K required disc or tape £9.00 incl. VAT
GRAPHICAL ENVELOPE GENERATOR

@ interfaces directly with MUSIC EDITOR @ easy to use SCREEN EDITOR

@ great, easy-to-read COLOUR display
@ single key commands

@ hexadecimal, ASCII and DIS-
ASSEMBLED display modes

® SINGLE STEP and TRACE in
hexadecimal and DIS-ASSEMBLED
instruction modes

@ access front panel with BREAKPOINTS,
OSBYTE (new *FX call added) or
CTRL-F. All entry points can be
enabled or disabled.

® continue program execution with
CONTINUE and JUMP commands

® NUMEROUS commands for locating
memory including FIND byte pattern
and FIND “string’

@ alter memory and registers with ease

@ includes FILL, MOVE, VERIFY and
TYPE memory commands

@ instant SPY GUIDE help page

@ can inspect and repair BASIC
programs with or without ASSEMBLY
LANGUAGE routines

®°LST added to operatiné sgstem
commands to DIS-ASSEMBLE
memory 1o screen or printer

® ROM-based program can NOT be
corrupted Shares workspace amicably
with BASIC. Uses NO USER RAM

This is the ULTIMATE debugging aid for the
serious programmer.

£24.15 incl. vat

® 16 special envelopes already defined

@ SAVE envelopes for use in ANY program

® amplitude and frequency parameters
are displayed GRAPHICALLY

32K required disc or tape £7 .00 incl. VAT

EHEERE

Create your own graphics characters on the screen with
this versatile CHARACTER GENERATOR.

@ indispensible for SCREEN ANIMATION

@ complete with illustrative ANIMATION programs and 4 sample

CHARACTER SETS

® SAVE character sets on disc or tape for immediate inclusion in your programs
® Lists VDU 23 commands for typing directly into programs
® Users Guide gives hints on animation and method of using ‘imploded’ and

‘exploded’ character sets
® compatible with all Operating Systems

32K memory needed tape or disc £9.00 incl. VAT

."'U

LPleaua enclose cash with order or an official order form

TUEY \_J Dept P. 12 Collegiate Crescent, Sheffield S10 ZBAJ
(8 V]
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What's the best
system for you?

Matching software to machine is vital to achieving the best results for your business needs. There are vast
numbers and types of packages to choose from - but it really is a case of horses for the right courses.

BUSINESS

The advent of the micro has given
benefit to many people. They are
used for entertainment, education
and maybe most importantly busi-
ness applications. The BBC micro is
no exception, with many different
types of ‘serious software’ available
forit. Some aregood, butsome of itis
a lot rubbish.

Thisstatementistrue of mosttypes
ofsoftware, butwhenyouaredealing
with business ie pounds and pence,
then a piece of software that is not up
to standard can cause havoc, with the
possibility of someone losing a lot of
money.

The BBC micro is rather a strange
machine, one the one hand it cannot
becalledatoy because of its price and
facilities, buton the otheritcannotbe
called a fully-fledged business
machine since it lacks facilities that
you would expect from a business
micro — such as more RAM, integral
VDU and so on.

But for the humble user, the Beeb
can be used in the small business
environment quite successfully —
providedtherightsoftwareischosen.

There are many types of business
software, but the main ones are a
database, spreadsheet, payroll, led-
ger, and a wordprocessor. If you
intend to buy any of these programs,
then shop around. There are lots of
software houses producing business
software at lots of different prices, so
beware!

Beebcalc a spreadsheet processor
The spreadsheet and the micro go
well together. Tabulating large
amounts of figures within set rules
manually can be both tiresome and
prone to error. It's just the job for a
spreadsheet.

Imagine you have a set of datafora
small business, with say, figures for
income, expenditure, and so on, fora
period of a year. You can enter this
data into a spreadsheet, define for-
mulasuch asgrossincome-tax, press
akey,andthewholesheetfortheyear
is calculated.

42

Gemini Marketing offer ‘Beebcalc’
for the 32K BBC micro. This spread-
sheet will allow you to do the above,
and some more.

Features of the package include the
ability to set up to 26 columns and 50
rows of text. Then you enter data and
formula which mathematically relate
cellswithinthetable. Each column (of
figures, for example) may be indi-
vidually set to a desired width, from
one to 32 characters, and formula
may include scientific functions.

The package comes in a large box,
which contains the cassette or disk,
plus the instructions. The instruc-
tions are well printed but a little
vague. Eventhough ademonstration
applicationisincluded inthe manual,
and on the tape, | would have liked to
have seen more examples of how to
use Beebcalc.

Once loaded, you are asked some
questions, which allow you to load a
setofdata, definethe poundsign,and
set up the spreadsheet. Once this is
done, the display changes to show
part of the sheet, and you are in edit
mode.

In edit mode it is possible to move
to any part of the spreadsheet by
using the BBC's cursor keys. As you
move about the screen, the column
and cell position is displayed, and on
the bottom of the screen the cell
contents are displayed. It should be
noted here that Beebcalc is written in
Basic, and this means that, while
thereisafairamountofroomfordata,
you should be careful. The amount of
roomavailableisdisplayed onthetop
line of the sheet. If you go off the
screen to the next column for ex-
ample, then the screen takes a
moment to redraw, but this is easily
got used to.

Entering /' while in edit mode
should bring you to a selection of
comands. | say should because it
didn’t always work, and the machine
would crash.

For the price, Beebcalc is not bad
value. It has its good side and its bad
side. If you feel up to it, you could no
doubt amend the program for your
own needs. But if not, then | suggest

you get a demonstration before you
part with your cash. Dealers will be
delighted to do this at no cost.
Beebplot, a data portrayal program
Beebplot, from Gemini Marketing,
provides an easy way of displaying
numerical daya graphically. The be-
nefits of doing this are quite impor-
tant—itallowsyoutogetavisualidea
of ‘whats going on’. To achieve this,
Beebplotoffersthe userthreeways of
displaying data: as a pie chart (or or
two), as an histogram (one of 10
sizes), or as a graph (formula plot or
point plot).

All three programs allow you to do
ahighresolutionscreendumpontoa
bit-image printer.

There are two versions available
for the Beeb, one on cassette and on
on disk. The only difference between
the two is that the screen-dump
routineis held asaseparatefileonthe
disk version — which saves some
memory. Also, itis a lot easier to load
data files with disks than cassettes.

All three programs worked quite
well, but at first it was a little difficult
to get things going. Gemini say that
their Beebplot programs are fully
de-bugged and tested, but | found it
amazingly easy to crash all three by
simply entering bad data.

This was especially true with the
first program on the cassette, PIE.
With this, you have the option of
having one or two pie charts display-
ed. After you have made the selec-
tion, you enter the reference for each
segment, together with a value. What
happened was that | accidentally
entered numbers prefixed by the
pound sign. The program didn't
mind, but after | had completed the
entriesthe machine hangedup,anda
hard reset was necessary.

On the positive side of things, the
displays were excellent, with high
resolution and good colour co-
ordination being employed through-
out. | was particularly impressed with
the histogram program, where it is
possibleto setupthesize ofthegraph
as well as defining names for the x
and y axis.

The facilities offered by Beebplot
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are simple yet sophisticated. Data
files can be loaded from your own
programs or from Gemini’s Beebcalc
and Cashbook programs if wished.
This is certainly a program worth
looking at.

Memo-Calc a database

for the 32K BBC micro

It is recognised that one of the most
handy business programs you can
have in the office is a database.
Databases can have such a wide

variety of uses, and because they are
normally flexible in the applications
they are used for, they have become
very popular with the business micro
user.

The ability to store, edit, manipu-
late, and retrieve data, be it test or
numeric, isapowerful one,andthatis
what databases are used for. Some
databases even act like spreadsheet
programs, and allow the user to
perform arithmetical calculations on

the records that make up a database
file.

For the BBC micro, there are two
ways in which a database can be
implemented. First, by tape, and
second, by disk. Itisdesirablethatthe
database you have is a disk-based
one. This is because the loading and
saving of data will be that much
quicker, and some databases save
memory by swapping out parts of the
program that are not needed, and

Kieren Phelps
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swapping them in again when they
are.

Memo-Calc from Micro-Aid is a
very powerful database system for
the BBC model B. Itissupplied on disk
and tape in two versions: a user
friendly one, and one where there are
less instructions. The reason for this
is because the version without the
instructions uses less memory and
therefore allows more room for
records.

The database is written in Basic,
and therefore you will have problems
with data storage. Yet a unique
feature about Memor-Calc is the
facility to define up to 255 columns.
This however means that the more
columns the less amount of records.

Once Memo-Calc is loaded, a main
menu is displayed with several op-
tions. From this point it is possible to
create a new file, search for a record,
search a column, and so on. It is
interesting to note that when you
enterthedataforafile,youdon'thave
to specify what type it is. By this |
mean, the program seemsto make no
distinction between alphabetic and
numerical data. The only time when
this is obvious is when calculations
are made.

Atthis stage of using the program, |
have one grumble. You must specify
acolumn of datawhichwill be used as

a key field. The field is number one,
and this cannot be changed. | would
have liked to have seen the facility of
user-defined key fields with the poss-
ibility of a secondary field.

An interesting feature which i
haven’t seen on other databases is
the facility to examine the database
array. This is achieved by entering a
submenuwherethedisplay changes.
A small ‘window’ on the array is
shown, together with several other
options relating to record and file
maintenance.

When in this mode, it is possible to
usethecursorkeystomoveaboutthe
array and change any data within it
with minimum effort. Very nice in-
deed!

What is not so nice is the range of
options available in the column-
search option. Here you have the
normal options to search for numer-
ical data greater than, less than or
equal to whatever, but this doesn’t
apply to alphanumeric data where
you can only perform a test for
equality.

A whole range of mathematical
functions can be performed on the
data within the file.

This is achieved in several ways.
First, whole columns or rows can be
mathematically manipulated;
second, individual cells can be com-

puted. So it would be possible to
assignacellwith anewvaluewhichis
calculated by its previous value—for
example (X+X/3) *X.

| was particularly impressed with
the error trapping and screen layouts
of Memo-Calc. It does have its short-
comings as far as record interroga-
tion and column searching are con-
cerned, but taking this into account,
it's one of the best database type
programs you can get for the Beeb.

Name: Memo-Calc. Application:
Database. Format: Cassette or disk.
System required: BBC model B,
disk-drive and/or cassette and printer
optional. Produced by: Micro-Aid, 25
Fore St, Praze-an-Beeble, Cam-
bourne, Cornwall, TR14 0JX.

Name: Beebplot. Application: Busi-
ness graphics. Format: Cassette or
disk. System required: BBC model B,

disk-drive or cassette, bit-maped
printer optional.
Name: Beebcalc.  Application:

Spreadsheetprocessor. Format: Cas-
sette or disk. System required: BBC
model B, disk-drive or cassette, prin-
ter optional.

Beebcalc and Beebplot are produced
by Gemini Marketing Ltd, 18a Little-
ham Road, Exmouth, Devon.

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

GUILDFORD
COMPUTER

C<E-N-1-R-E

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
fo_r 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 resuit.

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,

BBC SERVICE
& INFORMATION
CENTRE

WE HAVE A WIDE RANGE OF
PRINTERS, DISK DRIVES, MONITORS
AND OTHER PERIPHERALS.

FULL RANGE OF SOFTWARE

WE OFFER

FULL DEMONSTRATION FACILITIES
FINANCE AND LEASING.
EXCELLENT AFTER SALES SERVICE.

EN P§ weLcome.

CALL IN FOR A CHAT >
OR JUST COME IN
AND BROWSE.

Main distributor for
Acorn Computers, Program Power,
Gemini and BBC Soft

e

1 THE QUADRANT, BRIDGE STREET,

Norfolk, IP20 9BZ.
GUILDFORD, SURREY GU1 4SG

Telephone: (0379) 852807

* For use with 0OS 1.0+

TEL: 0483 578848
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Here are two games to entice the adventurous heart in any BBC explorer.

Name: Alien Dropout
Application: Game

Price: £7.95

Publisher: Superior Soft-
ware

Software companies use
the word ‘alien” far too
loosely. There are probably
qguite a few around who
would market a regular
chess package with the title

‘Alien Chess’ if they
thought it would boost
sales.

This  observation is

prompted by the fact that
the aliens in Alien Dropout
are nothing more than
moths, admittedly of a par-
ticularly vicious mutant
strain.

This is another vertical
shoot-up game. Above you
lies asetof tubes into which
the moths fly and collect.
When a tube is full, newly
arrived moths cannot be
accommodated, so the bot-
tommothisdischargedand

swoopsdownonyou,drop-
ping bombs in the galaxian
fashion.

Thethingtodoisto move
leftandright, picking off the
moths as they collect. But it
is not that simple.

In the centre of the tube
array sits a huge monster
moth. This must con-
tinuously dump bombs on
you. Itisindestructible until
200 small moths are notch-
ed up. Then it will begin to
float down - a nice and
lucrative target.

The game has seven
levels. Level one seems
initially quite easy, almost
relaxing. But things hot up
after that. The moths start
collecting like flies (sic), and
the monster moth in the
middle offers no let-up in

his interminable drop-
pings.
If you keep the left-

hand tubes clear, you will
find the right-hand tubes
teeming, and you will won-

der how things could so
rapidly have got out of
hand.

Vertical shoot-up games
are almost all variations of
the same theme. The for-
mula has been used time
and time again becauseitis
addictive. Alien Dropout is
better than average in the

field because of its pace and
its sound effects. The lat-
ter are satisfyingly weird.

Shooting moths is in it-
self a satisfying activity and
has little to do with the alien
factor in the game’s title: a
better name would have
been Mutant Moth Mas-
sacre.

Name: Space Adventure
Application: Game
Price: £7.95 3
Publisher: Virgin Games

Not so long ago, adventure
games were limited to a set
of tortuous questions on
the screen. There were no
graphics, no sound effects
and no score.

Thankfully, this is chang-
ing. Virgin's Space Adven-
ture is one of the best of the
new generation of adven-
tures | have seen.

To begin with, the story
sounds familiar: you board
an apparently abandoned
alien spaceship, and must
search through its cham-
bers for the elusive power
crystals. During the course
ofyoursearch,youfind that
some of the doors are lock-
ed. Luckily, you have picked
up some keys you have
found.

Androids appearin some
rooms and must be des-
troyed by phasers or blas-
ters before you can leave.
The energy in your power
packs may run down, so
you must also keep an eye
out for that.

The graphicsin this prog-
ram liftitbeyond the typical
adventure. The astronaut
can be powered through
rooms with up, down, left,
and right movements.

And many chambers are
far from empty. Androids
materialiseinthem, blurs of
localised static, like being
beamed down from the
Starship Enterprise. These
androids aredrawnindetail
and are very menacing.

Shooting the androids is
no easy task — a mere five
shots of phaser or three of
blaster will do it. But, in-
furiatingly, you can only
shoot in the direction of

Level - 2

Life support (#8 charge)d
H ;;z aharo)
agter 4 charge)
T e S RS T

your motion. You may well
find yourself eyeball-to-
eyeball with Fatso, your
weapon pointing impotent-
ly upwards. All the while,
Fatso or one of his col-
leagues will be merrily

Cru-sti is

Keus
1234
Power Packs -

(fé select)
(¢é8 select)

pumping shots into your
stomach.

The game is challenging
and exciting. It has excel-
lent graphics and — rare for
any micro game — it has a
real sense of atmosphere.

NO. TITLE MODEL LANGUAGE  PRICE GRAPHICS PLAYABILITY ORIGINALITY SUPPLIER/REFERENCE
1 Planetoid A/B mc 9.95 9 9 Acornsoft Ltd.,
C/0 Vector Marketing Ltd.,
2 Arcadians B mc 9.95 9 8 Dennington Industrial Es.
Wellingborough,
3 Meters B mc 8.95 9 9 8 Northants NN8 2RL.
4 Painter B mMc 8.00 9 7 8 A. & F. Software,
830 Hyde Road,
Manchester M18 7JD.
) Frogger B mc 7.95 10 10 9 Superior Software
69 Leeds Road,
6 Space Fighter B mc 7.95 9 8 8 Bramhope, Leeds.
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Sl Do oo eolND SYSTEM —
MICROVOC BCPL FOR THE
As supplied to Schools olleges BBC ICRO
SYSTEM INCLUDES:
Speakers, Volume control, jack sockets BCPL is the most powerful language available
and all connections (assembled) plus for the BBC Micro. It is ideal for developing
Buzzgo to eliminate the infernal B.B.C. utility programs and games. The package
buzz. includes a full screen editor, a relocatable
Easily fitted with no drilling, soldering or assembler and excellent debuggmg aids.
cabinet modifications £23.00 inc VAT and Language ROM, comprehensive manu- £99.65
p&p al and utility disk (published by Acorn-
: soft):
MUSIC SOFTWARE Now available. Calculations package providing float-  £19.89
Royalties paid for Musical and ing point, fixed point and fast graphics
Educational Software. calculations (available shortly): Tl
; ; Stand-Alone Generator to allow BCP :
Now in stock .—_The Synth._Thls program programs to run in computers without
allows the mixing and saving of all four the BCPL Language ROM. Includes
channels, including Channel O for_ licence for non-comercial and limited
cymbals and drums. Complex melodies commercial distribution (available au-
can now be entered in minutes by even a tumn 1983):
complete novice. BCPL is also available for CP/M sys- £172.50
tems:
MICROVOC IS IDEAL FOR SPEECH :
SYNTHESIS OR COMPUTER PRODUCED RICHARDS COMPUTER PRODUCTS LTD.
MUSIC Brookside, Westbrook St., Blewbury,
, . Didcot, Oxon OX11 9QA
MICRO-ADVENT Telephone: 0235 850218
Ashlyn House, 113 Writtle Road, Chelmsford, Essex.
b BRI s S R AR

HOME & BUSINESS TECHNOLOGY

BBC Computers Model B-£399 1.2 operating system NEW BASIC

PROTECTIVE COVERS AND PRACTICAL PROGRAMS FORTHEBBCU

CARRYING CASES COMPUTER & ATOM £6.95 CLARES GRAFDISK £12.95

Polyester Cotton Cover £397 LETYOURBBCCOMPUTERTEACHYOUTO CLARES REPLICA £12.95

Soft PVC Cover f445 PROGRAM — HARTNELL £6.45 Copies ALL your cassettes to disk

Hard Carrying Case for Computer, Cables, THEBBCMICROREVEALED — RUSHTON £7.95 |JKLEAPFROG £7.50

Cass/Disc Drive £55.20 CREATIVE GRAPHICS ONTHEBBC COMPUTER — SUPERIOR SOFTWARE GALAXIANS £7.50

Soft Carrying Case for Computer, Cables, ACORNSOFT £750 SUPERIORSOFTWAREINVADERS £7.50

Cass/Disc Drive £23.00 GRAPHSANDCHARTSONTHEBBC COMPUTER SUPERIOR SOFTWARE SPACE FIGHTER £7.50
— ACORNSOFT £750 SUPERIORSOFTWARE CENTIPEDE £7.50

BBC Joysticks — pair £13.00 ACORNSOFT £7.50
BEEBSTICK — Fullvpropcrﬂonal*orﬁmﬂpme{r299 ASSEMBLY LANGUAGE FOR THE BBC MICRO — BASIC || ROMS
; - : -

Aided Design 5 BIRNBAUN £8.95 £1 1 0
JOYSTICKS GRAPHICS — Drawand Save your 30 PROGRAMS FOR THE BBC COMPUTER — _J
own Line Diagrams £5.75 EVANS £4.95 — —

JOYSTICKS AND SOFTWARE LISP ON THE BBC COMPUTER SPECIAL IN STOCK T

The above prices are Vl\f inc ilhi"l‘
HARDWARE IN STOCK Add £1.00 p&p for orders below £100.00 and
Sound Pick-Off Module (Simple to fit) £6.95 £10.00 (Securicor delivery) for orders
Loudspeaker in cabinet plus cable for above BBC CASSETTE RECORDERS above E'H;‘(() ‘(‘;HU” it e

plck-otf £21.96 INCL. LEAD TO COMPUTER A;,bess and Barclaycard accepted on all items

Loudspeaker plus Ampilifier for above pick-off

{Blaster) £37.50 £29_90

NOW IN STOCK R.H. ELECTRONICS light pen

ishicnasa b £4594  oOFTWAREFORTHE BBC COMPUTER :
ATF L EPROM Programmer £138.00 PROGRAM POWER KILLER GORILLA i This prics list supercedss all other price lists

QTSEEE?(OYMD%\;;&;?IGLM& precise 5840 NEW ACORNSOFT GAMES IN STOCK and may be amended without notice

¥ COUNTDOWNTO DOOM INSURANCE & EXTENDED WARRANTY
e L0825 STARSHIP COMMAND Write for details
BOOKS SNOOKER :
NEC30Hr BASIC £595 MISSILE BASE : ELTEC COMPUTERS 217 Manningham Lane,

BASIC PROGRAMMING ON THE BBC CLARE SOFTWARE BRADFORD BD8 7HH
MICRO-CRYER £6.95 CLARESTHEKEY ! Tel: (0274) 722512
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GAMES
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Since the launch of the BBC
micro computer many soft-
ware houses have pro-
duced avastarray ofarcade
style games to fulfil the
growing demands of BBC
micro owners.

The games reviewed be-
low are but a small fraction
of the high quality ‘arcadia’
currently available from
some of the leading soft-
ware houses in the UK
today.

As Acorn actually manu-
factures the BBC micro itis
a natural extension to pro-
duceits ownsoftwareforit.

Planetoid from Acornsoftis
the authorative version of
Williams Defender from the

arcades.
This must rate as one of
the most compulsive

arcade games for the BBC
micro, as it is a full feature
‘clone’ with good clear, but
comparatively low resolu-
tion graphics and sound.
All the usual aliens are
there (albeit with different
names), and raiders
attempt to steal your life
forms and drag them off
into space. If the raider
reaches the top of the
screenwith yourlifeform, it
will turn into a mutant with
a fast ‘Thoming’ attack rate.
Other dangers include
bombers which lay mines
in their trail and must be
avoided, and the megacyte

-,
HILIN.( .= _'_Jg

(‘pod’inthe arcade version)
which holds many spores
(‘'swarmers’) which are re-
leased when the megacyte
is destroyed.

These spores will home
in on your craft, firing as
they do so.

The greatest danger
comes from the cruiser
(‘baiter’), which (inthe early
waves) appears if you delay
in clearing the aliens. The
cruiser moves faster than
your ship and will quickly
destroy you unless hyper-
space or a quick reversal of
direction, coupled with
rapid fire, is used to destroy
it.

The game requires use of
the keyboard which does
make for confused and
frantic key play until the
gameplay ‘feel’ isachieved.
The only real criticism that
can be levelled atthis game
is that to destroy the aliens
thereisvery little margin for
error, since they must be hit
‘spot on’ to ensure their
destruction.

The scrolling routine and
reversal of yourships direc-
tion are excellent and far
surpass the Atari version of
Defender(which, admitted-
ly,is far superiorin all other
respects).

And there is also a
high score table allowing
the top eight scores and
names, respectively, to be
recorded.

Arcadians is a very tough
and skilful arcade copy of
Galaxians. To survive any
appreciableamount oftime
you must blast the aliens as
they break off and actually
come down at you. Intially,
this is very off-putting since
survival is short, but a little
dedicated play allows the
grasp of this basic principal
of survival and addiction
soon follows.

The graphics and sound
areveryclosetotheoriginal
Galaxian (barring the intro-
duction tune at game start)
although it must be admit-
ted it has a very different
‘feel’ as you are forced to
concentrate your energies
on destroying the aliens as
they swoop down at you,
rather than biding your
time and pickingthem offas
they move across the
screen invader style.

Overall this is definitely a
game to be included by all
arcade enthusiasts and par-
ticularly Galaxian fans.

Painter, if you ever enjoyed
painting by numbers in
your younger days, is cer-
tainly foryou. You control a
‘painter’ and must move
around different shaped
grids, filling inthe ‘squares’
by running your painter
around their entire peri-
meter.

The hazard in so doing is
the ‘fizzers’, which in the
earlylevelsroam atrandom
around the grid, and which
athigherlevels‘homein’on
you, and some fancy ‘dod-
dling’ is required to out
manoeuvre them.

The game has a good,
clean graphics, the basic
minimum of sound and a
curious simplistic, appeal
that will endear game play-
ers of all ages.

The only criticism of this
game is that on the higher
levels, where a fast re-
sponseiscrucial, the move-
ment of the painter at a
‘crossroads’ can be frus-
trating, since it has to be
perfectly aligned to the de-
sired line before you can
move in that direction.

Spacefighter takes the best
elements from Defender
and Scramble and com-
bines them to great effect,
producing a curious blend
of very controlled arcade
action.

The aim is to destroy the

various waves of aliens
whilst maintaining your
fuel level. You control a
fighter moving left to right,
and have to destroy the
mutants, swarmers, tri-
morts, baiters, baryons,
and asteroids. Your craft
has a lazer gan and three
‘'smart’ bombs at its dis-
posal.

Each alien has its own
attack pattern, for example,
the mutant moves random-
ly around the screen and a
baiter will ‘home in’.

After a set number of
aliens are destroyed you
advance to the next level
with more aliens and grea-
ter attack speeds, a bonus
ship is given at 10,000 and
20,000 points.

The graphics and on-
screen action make for very
fluid play which, on ba-
lance, will favour the
scramble enthusiast rather
than the multi-key/hazard
Defender player.

Frogger from Superior
Software is the closest to
the arcade original | have
seen to date. The aim is to
get five frogsinto holesin a
river bank at the top of the
screen.

To do this, the frogs must
first cross a busy road,
avoiding the traffic. Then
they must cross a multi-
current river by jumping on
logs, crocodiles, and turtles
(which tend to dive at the
most inopportune mo-
ment!).

You get 10 points per
jump up or down, 50 points
for every frog safely home,
and 200 points for landing
on a fly. Extra frogs are
given at 1,000 and 2,000
points.

With some of the most
sophisticated graphic and
sound capabilities current-
ly available, the BBC micro
has some of the finest
arcade games writtenforit.
The games are generally of
a high standard which from
my point of view is very
pleasing (being an avid
arcade enthusiast myself).
It could be said that the
price of an average game,
around £8/9 is rather ex-
pensive, but when viewed
in relation to the quality
received, it (in most inst-
ances) is more than justi-
fied.

See page 45 for suppliers.
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STABLE SOFT

Products that work for you

Turbo Timer — real time clock display +
chimes and alarms.

Proff — background print spooler. Print basic
programmes or text while you compute! Times
stamps listing if Turbo Timer also running.

Biblos — and it's flexible and fast record
management systems (disk only). Handles any
number of fields, any field length.

Menu driven — used for bibliography, recipes,
anything.

Prices: 0n casselle...........cicoaisienss £4.95 each
00 [T R N I IRl 5 £6.95 each

Turbo Timer and Proff together.......... £7.95 cassette
£12.95 disk

Send SAE or phone for details:
STABLE SOFT

Lodge Cottage, High Street
Winterbourne, Bristol.
Tel: 0454 772545

S.P.
ELECTRONICS

BEGMode! Brlisd OS5 st s itmih . ... oo R £399.00
UpgradelKis A0 B, . i R i e £60.00
Disc Operating System Kit (Single Density)............ £85.00
Disc Operating System Kit (Double Density) .......... £91.00
Decca Colour Monitors (R.G.B.) ....cccoveeeeeriiininne £260.00
5] 7ol B ) ot A e e from £212.00
Cascoto RBCOABIE ...\ ssissssvssirhebemsssiseatiimoniresss £18.90
G3WHO RTTY PROGRAM.........ccoctieciisuianinunsnsnsanss £7.50
Circuit board for RTTY decoder (inc. instructions) .... £6.30
ComptilerDUsStCOVErs .. v fvartlis. it £3.00
CP80 and Star 510 Printers (inc. cable)................ £330.00
Joysteka (DRl L G s sy £13.00
Printer Cable (Centronics)........ccocvveieniinininniiniinn £12.90
VIEWWord ProgesSsor. il il caitsdssemsnsios £59.00
WORDWISE Word ProCessor..........cccoiereerannesnsanss £39.00

All prices apply while stocks last

Wide selection of software, books, leads, plugs, etc.
SAE for full list. All available Mail Order

48 Linby Road, Hucknall, Notts
NG15 7TS. Tel: 0602 640377

BARCLATCARD

a Carriage extra (All prices include VAT)

* Level ACassettes

phrases

withdisc.

Mailorderandtrade enquiriesto:

B TTITTY 2ae
B i

L i s SOFTWARE

1 Pilgrims Close, Harlington,
Dunstable, Bedfordshire LUS6LX
Tel:052553942

Language Learning Aids
for the BBC Micro

Invaluable programs forteachers, pupils, travellers, linguists, infact
anyone having aninterestin Frenchor German. The cassettes
contain ready-made lessons which provide enormous categorised
vocabularies of useful words, phrases and verbs. The programs cater
forstudents ofall ages and levels of learning as simple commands
enableexisting lessons to be modified or new lessons created and
stored on cassette for later use
The French Mistress and The German Master present words firstin
onelanguage, thentheother, inalarge easily read formatcomplete
withaccents and special characters.
words appear indifferent colours toencourage genderiearning. All
lessons can berunin three different ways, i_e. learning only, self-test
urspeedandaccurauzlem
ontain the tuition control programand 16
comprehensive lessons for general vocabulary learning
* Level BCassettes: Control thetuition control programand 16
lessonsincluding fully conjugated verb lists, adjectives, adverbsand

asculine, feminine and neuter

* Available shortly, The Spanish Tutor and versions of all
programs for the 48K Spectrum

Programs will run on all operating systems including systems fitted

Available fromyourlocal dealer, mail order or larger branches of

Dunstable, Beds LU5 6LX.
Please supply the following:

TheFrench Mistress LevelA @ £9.95 O (Prices
TheFrench Mistress Level B @£9.95 O Include
The German Master LevelA @£9.95 O stage
The German MasterLevelB @£9.95 O packing)

Address

sussnsnsssnss IOBUOOO ossrannenssnnans

| enclose a cheque/postal order value £ payable to Kosmos

|

l

l

| MrMrsMiss
l

]

| Software.
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FINANCIAL 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”

“A must for all budding politicians”

Micro User, June ‘83

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

Have you ever wondered what you'd do if you
came into some money? Would you be able
to invest it and watch it grow, or maybe start
a small business and become a millionaire.
With Inheritance you have the chance to find
out.

“A great game, really two games for the price

of one”
Micro User, June ‘83

£5.95

with full instructions

WORLD TRAVEL GAME

A game for 1 or 2 players. Rush

around the world collecting souvenirs.
Keep your head and try to avoid the
dangers inherent in such a journey.

“Exciting, competitive and even
educational — not to be missed”

£6.95

with world map and full instructions

% Special Offer to P.C.F. (B.B.C.) readers
ALL 3 GAMES £16.95

SIMON W. HESSEL SOFTWARE
(Dept. P.C.F.1)

15 Lytham Court, Cardwell Crescent, Sunninghill, Berks.
Telephone: Ascot 25179

24HR DESPATCH — PLEASEADD 30p P & P
— UNLIMITED GUARANTEE —
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Silicon (entre
Edinburgh

inc. VAT
£399.00

£205.85
£389.85
£661.25
£701.50
£396.75

ex VAT
£348.26

£179.00
£339.00
£575.00
£610.00
£345.00

BBC Model B

100K TEAC single disc drive

200K TEAC twin disc drive

800K twin double sided BO track drive
800K PACE dual 40/80 switchable
400K PACE 40/80 switchable

TORCH Z80 Disc Pac
(BOOK + Z80+ 64K RAM)

EASYTABS PROFESSIONAL BUSINESS
SOFTWARE FOR BBC/TORCH

£99.00
£99.00
£99.00
£99.00
£99.00

£79.00
£189.00
£239.00

£269.00
£359.00
£279.00
£379.00
£279.00
£389.00
£469.00
£479.00

£948.75

£113.85
£113.85
£113.85
£113.85
£113.85

£90.85
£217.35
£274.85

£309.35
£412.85
£320.85
£435.85
£320.85
£447.35
£539.35
£550.85

Sales Ledger

Purchase Ledger

Cashbook

Word Processor

Mail List (Link to Word Processor)

Sanyo 12" Green Screen Monitor
Cabel 14” Colour RGB Monitor
Microvitec 14" Colour RGB Monitor

Epson RX80 Printer

Epson FXB80 Printer

Star 510 Printer

Star 515 Printer

CPB8O0 Printer

Juki Daisywheel Printer
Smith-Corona Daisywheel Printer
Byte-Writer Printer/Typewriter

Authorised BBC/Acorn Service Centre for Repairs, Upgrades,

REET, EDINBURGH EH1 3NH
TELEPHONE: 031-557 4546

BBC
CHARACTER GENERATOR

Menu driven facilities include reflect, invertand 3
rotates. Display is on grid for multi-character
pictures. Full load and save etc.

£9.95 ParFREE
CHEQUES TO

VISCOUNT SERVICESLTD

2A Boulton Road, Southsea, Hants.
0705-833633

NOFUSS GUARANTEE
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Our product range and knowledge of

the system are unequalled—you'd
expect that in Cambridge,
wouldn’t you!

EEEEEEREN
EEEEEEER
EEEEEEER
Cambridge Computer Store
1 Emmanuel Street
Cambridge CB1 1NE

Telephone (0223) 358264
(closed 12.30 — 1.15 except Saturday)




OPUS sutumn oFrers

JVC 14" COLOUR MONITOR OFFER

This month's offer is another winner - a consign- Lynx, Oric, Apple |1, Apple 111 and |BM etc,

ment of 14’ R.G.B. colour monitors manufactured I1t’s safe to put a cheque in the post today. Because,
by J.V.C. - at prices never seen before in the U.K. if you find someone who's cheaper, we'll refund the
Suitable for use with BBC Micro. difference.

RGB MEDIUM RES £199.00

Resolution, 370x235. Pixels,
Display, 80 characters x 25 lines. Slot Pitch 83mm.
Input, Video - RGB Analogue with TTL input.
STNC - Separate SYNC on RGB. Features, On/Off
switch with pilot light. Brightness control.

Power 220/240V 50/60HZ.

© RGB HIGH RES £299.00

Resolution, 580x235. 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.

* Fast ex-stock delivery.

* 1 year warranty.
* Quantity and Educational discounts available.

Now TRAD)
6 DAYS ANG

DISC DRIVE DISCOUNTS

* Japanese manufacture.
* Slimline * Low Power Consumption.
* |deal for use with BBC, Dragon, etc.

3" MICRODRIVE

Canon MDD 61086 S/S 40 Track ONLY
100K S.D. 200K D.D. £129.95 £49.50
National Panasonic D/S 40 Track The first nationally available dual sided Teak finish

200K S.D. 400K D.D.
Cases and Leads as for TEAC.

£159.95

TEAC DISC DRIVES

* Latest technology
* % height * Fast access time.
* Direct drive mechanism.

* Hardware 40/80 switchable.

TEAC 55A - 5/S 40 Track

100K S.D. 200K D.D. £139.95
TEAC 55F - D/S 80 Track

400K S. D, 800K D.D. £229.00
Case to hold 1 drive £995
Dual case with PSU £39.95

P. Lead £5 00Ribbon Lead £12.00
Dual Ribbon Lead £1 500

CASED DRIVES

Complete with all Leads and ready to run -

Case has PSU,
* Dual 200K. Drive £31 9.95
£349.95

* Dual 400K. Drive

* Dual BOOK., Drive
as illustrated.
40/80 Switchable.

BOOK

£499.95

ACORN D.F.S. NOW IN STOCK

3" Drive offering 500K. Capacity.

* 200K. Formatted S.D.

* 400K. Formatted D.D.

* Japanese Manufacture.

* Fully compatible with 5%" Drives.
* One touch cartridge loading.

* 3 ms. Access time.

* Direct Drive.

Single Drive * 200K/400K. Only

£199.00

Dual Drive * 400K/800K. Only

£399.00

M“on first 100 orders received

We will supply case and leads free of charge.

MEDIA

Disc Cartridges 1 off
Pack of 5

£4.95
£22.50

SEE US AT THE PCW SHOW —
BARBICAN / STAND 204
and
BBC MICRO USER SHOW
NOTTINGHAM

* STAND 23

OPUS SUPPLIES

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

B Government and Educational .

orders welcome. —

.
| * On castors

* Self assembly
* Full instructions
provided
* Top shelf for
monitor / printer
* Large desk top area

o Lower shelf for paper / book storage - ample room
in front of the shelf for you to sit comfortably.

NASHUA FLOPPY DISCS

12" GREEN
SCREEN. MONITOR

One year warranty 22MHZ
Ex-stock delivery. Limited quantity

£3.95

Phono Connector. Only
Lead to connect to BBC

Minis 8" Discs

S/SS/D £16.95 for 10 S/SS/D £17.95 for 10
S/s D/D £19.95for 10 S/SD/C  £23.85 for 10
D/SD/D £2295for 10 D/SD/D £24.95 for 10
S/S 80 Track £24.95 for 10

D/S BO Track £26.85 for 10

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

To Order : Add carriage at the following rates :-
Discs 85p. Other goods £7.00. Add V.A.T. at 15%
to total and send your order to :-

Opening Hours Mon-Fri 9.00 - 6.00
Sat 9.30- 1.30



BBC MICRO

The computer with
the best FX!

Available from

THE DATA STORE

microcomputers

OFFICIAL ACORN DEALER
plus PRINTERS,
DISC DRIVES,
MONITORS
CABLES
SOFTWARE

FULL DEMONSTRATION FACILITIES

6 Chatterton Road, Bromley
Kent Tel: 01-460 8991
(CLOSED WEDNESDAY)

For your BBC micro with Torch Disc Pack
An introductory offer

at £19 i

xForth

xForth is an advanced implementation
of FORTH, the powerful yet interactive
modern language used for robotics,
accounts packages, editors, data base
handlers and even arcade games. Many
of the “Star Wars" special effects were
created with it. xForth is more
comprehensive and easier to use than
Forth 79, while remaining compatible
with it.

@ The best interface you've ever seen for
SRk What PCW said about
xForth?

@ A super screen editor for Forth
programs . .“Iam an xForth licence holder (and
@ Virtual Memory extremely happy with it)” . . .“excellent
documentation” . . .“make life easier for

® Full CPN file access iw  m
@ Access to *FX etc. commands on your the novice” . . .“very advanced
k extensions” In addition xForth came out

BBC micro first in 14 out of 15 benchmarks on Z80

& lnteger:f.. fractions, strings, arrays Tk ey
@ Recursion

2 20 Montague Road, Cambridge
Send us this coupon by 30th September.  ~py lBXgTeIephone (0223) 353985
Cheque or Access orders only.

Please Note. This package is only applicable to either a Torch Computer

How to order yourxForth

Most software packages only sell a few
hundred, but we aim to deal in bulk,
hence the incredible price of only

ora BBC micro with a Torch Disc pack.
—
Name

l Address

I enclose a cheque for £24.15 (£19+£2 p&p+VAT) made out
l to A.LLM. Research or charge my Access account no

| Signature Date
AETeat comewecm T AN  WENEES AWENEN U RN SIS S e—

[
I Please send me an xForth disc and manual. |

\«‘ICC Windsor Computer Centre

BULKREED LTD.

BERKSHIRES LEADING SUPPLIER OF HOME
AND BUSINESS COMPUTER SYSTEMS

AUTHORISED
BBC DEALERS

MM‘

BBC MODELB ....

BBC MODELB + DISK
CUMANA 100K DISK DRIVE
400K SINGLE DISK DRIVE
800K DUAL DISK DRIVE
(All Disk Drives Inc Manuals & Cables)
EPSON RX80 PRINTER
EPSON FX80PRINTER
EPSON MX100 PRINTER
STARS510PRINTER
MICROLINES0OPRINTER

MICROLINE82A PRINTER
JUKI 6100 DAISYWHEEL
PHOENIX 12” GREEN MONITOR

BUSINESS SYSTEMS

LSIM3 FROM

LS| M4 FROM

TORCH CF240 FROM

TORCH 700 SERIES FROM

TORCH 300 SERIES FROM

ADLER ALPHATRONIC FROM

IBMPC FROM

OSBORNE 1 DOUBLEDENSITY FROM £1495. 00
ACT SIRIUS 1 FROM

EPSON HX20 FROM

ALL PRICES INCLUDE VAT
*CARRIAGE FREE ON ALL ITEMS*
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1 THAMES AVENUE
WINDSOR
BERKS TEL: WINDSOR (07535) 58077

BUSINESS SYSTEMS ONLY
LONDON OFFICE
TEL: 01-994-8588

OR




e PROGRAMILISTINGS

SNIPER AMBUSH

PC Files presents three programs from a new book of program listings 60 Programs for BBC
Micro, published by Pan/PCN Books on 21 September at £4.95 for 286 pages of great programs.
This first program sets you against snipers hiding in a hi-res forest. Can you get them all before
they get you?

b

5 REMX¥XSNIPER AMBUSH¥¥BBC VERSION BY IAN
THOMAS FROM ORIGINAL BY M.BEWSE
19 DIMP(5,5),L(11,2),5(5,2),5%(2)
20 TB=5000: TM=0:KS$="0000000000" : MN=0: Al=0:
FR=@:MX=RND (27) %8
39 6GOTOS526
49 TM=TM+1:COLOUR3:PRINTTAB(28,15);TM
5@ A=INKEY (2):IFA<@ GOTO13Q
6@ COLOUR®
7@ IFA=65 PRINTTAB(1@,13)R$:MN=1:G0OTO132
8@ IFA=90 PRINTTAB(14,13)Q%:MN=@:G0TO139
2@ IFA=66 AND MN=1 FR=1:GOTO139@
169 IFA=78 MX=MX-8:60T0130
116 IFA=77 MX=MX+3:G0T0130
120 GOTO42
138 IFMX<@ MX=@
149 IFMX>220 MX=220
159 IFFR=@ GOTO359
164 FR=9
178 Y=23
188 IFMX<42 Y=Y+32:GOT0239
IFMX<7@ Y=Y+7:GOTO23@
IFMX<124 Y=Y+8:GOT023¢
IFMX< 1464 GOTO23@
Y=Y-8
GCOL3, 3:PLOT&P, 328, 288
PLOT1, (MX-&@) %4, Y¥*4
SOUND& 1D, ~15,5,3: SOUND@, -12,6,3
PLOT&9, 328, 288
PLOTL, (MX-&0) %4, Y*4
COLOUR2
290 IFMX>29 AND MX<35 AND MID®(K®,1,1)>"g"
PRINTTAE(4,5)CHR$241; CHR$242; : COLOUR®: PRINTCH
R$230; CHR$231 ! K$=LEFT$(K$,5) +"1 "+RIGHTS (K%, 4)
1 GOTO342
300 IFMX>61 AND MX<&67 AND MID$(K$,2,1)>"g"
PRINTTAE(3,8) CHR$241; CHR$242; : COLOUR®: PRINTCH
R$230; CHR$231 :K$=LEFT$(K$,6) +"1 " +RIGHTS (K%, 3)
1 GOTO349
319 IFMX>1@1 AND MX<187 AND MIDS(K®,3,1)>"@
" PRINTTAE(13,3)CHR$241;CHR$242; : COLOURZ:PRIN
TCHR$23@; CHR$231: K$=LEF TS (KS$, 7) + "1 "+RIGHTS (K$
. 2) 1 GOTO349
320 IFMX>144 AND MX<155 AND MID$(K$,4,1)>"9
" PRINTTAB(19,9)CHR$241;CHR$242; : COLOURG: PRIN
TCHR$230; CHR$231: K$=LEFTH(KS$,8) +"1 "+RIGHTS (K$
, 1) :GOTO349
330 IFMX>185 AND MX<195 AND MID$(K$,5,1)>"@
" PRINTTAB (24, 12)CHR$241;CHR$242; : COLOUR®: PRI
NTCHR$230; CHR$231 : K$=LEFTS (K$, ) +"1"
349 IFRIGHT$(KS$,5)="11111" GOTO859
350 K=RND(5)
I60 IFMIDS (K$,K+5,1)="1" GOTO49
370 IFMID$(K$,K,1)="4" COLOURZ:PRINTTAB(S(K

JRR R R RN R R e
W N U LGN~ B
[T I TR T IS B O I o B
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Algotek

COMPUTERS
Wakefield

Algotek Computer Co Ltd
11 Wood Street, Wakefield WF1 2EL
Tel 0924 369555

BBC SOFTWARE

Quality Software Designed by Professionals
EDUCATIONAL—1A/B5t09 £8.05
EDUCATIONAL—2(A/B)7to12 £8.05
Hours of fun and learning for children. Animated graphics will
make children enjoy math, spelling, memory games, clock,
etc
GAMES OFLOGIC AND CUNNING (A/B) £9.20
For children and adults alike.
SUPERLIFE (B)
Fast (machine code) version in a large universe.
Competitive life — see reds and blue compete for space.
MUSIC PROGRAM (B) £6.90
Lack musical ear? This amazing program harmonizes (add
chords to) music you type in.

KATAKOMBS (B) £9.20
Can you discover the secret in this exciting Adventure type
game?

UTILITIES (A/B) £8.05

An assortment of useful procedures which can save you
hours/days of programming effort:- date conversion, inputand
validation routines, graphic routines (cube, rectangle etc),
sorts and many more.
Special Offer Any 3 cassettes for £20.70
Add 50p p/p per order
Please state your Model and quote reference AC12
MATRIX PRINTERS

MX82F/T £350.00 MX80T £295.00
MX100F/T £428.00 MXBOF/T £325.00
BMC 14®® Colour Monitor £222.00

Add VAT 15% Delivery free within 30m radius
otherwise add £10 delivery charge
Cheque/P.O. to GOLEM LTD, 77 Qualitas, Bracknell,
Berks, RG12 4QG Tel. (0344) 50720

& N

PLATINUM _  rrocRams
PRODUCTS PLEFAOSTJHE

1) ZENTH'S LAIR . . Thisisa brand new type of adventure game based on well known fantasy
role playing games established in the American market

The game itself contains all the features normally expected-in an adventure game, as well as:-

* over 150 locations

* a save and load position facility

* many new commands (This is in addition to all the standard commands such as north, south,
take, drop, kill efc.)

* the computer accepls multiple command statements such as ‘Go east and climb the rope’

* the layout changes each time so that no game will ever be the same

* there is a unigue fighting system which takes several faclors into account before any round of
combat begins

Written for the 32K machine. Only £6.95

2) BBC COMPOSER This is an advanced and sophisticated program to aid users 10 write their own tunes
easily. The program contains many facilities lo help you compose your music quickly and efficiently. Music is enlered by
simply moving the cursar around amanuscript plotied on tﬂescteenanclyu‘ngakeym plotthe note required. The music
can then be listened to and saved if you like the result orchanqec ityoudon't. The programmakes full use of the graphic
and sound abilities of the computer and provides a powerful tool

Written for the 32K machine. Only £6.95

3) VECTOR CHALLENGE . This is a game of pure logic and skill. Il is probably the best version of
3D-noughts and crosses available and remains unbeaten by any other program at its highest level
You can play either the computer or your friends. When playing the compuler there are four levels of play, they are
novice, standard, expert and master level. The use of colour and graphics makes this an enjoyable game 1o pla
Written for both machines. Only H.ss

PRICES ARE FULLY INCLUSIVE
DEALER ENQUIRIES WELCOME
Send orders to:- 134 BARKHAM RIDE,
WOKINGHAM, BERKSHIRE RG11 4EL
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PC Files . ~ PROGRAM LISTINGS

SNIPER AMBUSH

s2),5(K,1))8%(2)

380 IFMIDS(KS,K,1)="5" OR(MID&(K$,K,1)="7"
AND MN=9) GOSUB429

390 K$=LEFT$(K$,K-1) +CHRS(ASC (MIDE(K$,K, 1))

+1)+RIGHT® (K%, 19-K)
40¢ IFMIDS(K$,K,1)="7" COLOUR@:PRINTTAB(S(K

1 2)  S(K,1))8% (1) iKSE=LEFTH(K&,K-1)+"G"+RIGHTS(
K#, 19-K)

419 GOTO49

42¢ N=RND(P(K,4))

430 NX=N-P(K,3)

449 GCOL3,3:PLOT&P,P(K,1)%4,P(K,2)%4

456 PLOT1,NX¥4,-P(K,5)%4

46¢ SOUND&1@,-15,4,3:S0UNDS,-12,5,3

479 PLOTE?,P(K,1)%4,P(K,2)%4

430 PLOT1,NX¥4,-P(K,5)*4

4968 IFMN=8 RETURN

500 IFP(K,1)+NX>78 AND P(K,1) +NX<{8&s COLOUR®@
tFRINTTAB(19,13)08%; TAB(?,15)FP%:G0OTOB29

519 RETURN

526 MODEZ:PRINT’CHR®%141;CHR$&81;SPC(14)"Amb
ush. "’CHR$141CHR$&813;SFC(14) "Ambush.”

538 PRINT’’’""You have been ambushed by gun
men in a forest. The only safe place is a 1
oW wall behind which you can take cover."

548 PRINT’’"You must try to kill all gunmen

by aiming over the top of the wall,but
the snipers are quite good shots!”

558 PRINTTAB(@,2¢@) "How long can you survive

) "
PR AR .

S60 F$=STRINGS (29, CHR$9)

570 G$=STRINGS (31,CHRS9)

580 FORX=0TO7:FORY=0T08:READA: ? (&CHT+YXB+X)
=A:NEXT,

50¢  FORX=@TO7:READA,B:? (RCOG+72+X) =A: 7 (&C
@O+80+X) =B: NEXT

608  FORX=1TO11:READL (X,1),L(X,2) :NEXT

619  FORX=0TO7:READA:? (&COD+88+X)=A:NEXT:W
$=STRING$ (32, CHR$235)

626  T$=CHR$224+CHR$225+CHR$226+F%+CHR$227
+CHRE228+4CHR$229+F$+4 CHR$23@+CHR$23 1 + CHR$232

&30  5%(1)=CHR$230+CHR$231:5%(2) =CHR$233+C
HR%18+CHR$G+CHR$234

64@  FORX=0GTO7:READA:? (ECOB+104+X) =AINEXT

650  FORX=0T07:READA,B:?(&CAG+136+X)=A:7? (&
COg+144+X)=BiNEXT

668  FORX=@TO7:READA,B:?(&COO+152+X) =A:? (&
COG+16@+X%)=B:NEXT

670  QF=" "+GH+CHRS23I5+GS$+CHRS234: PE=CHRS2
414+CHRE242

680 R$=CHR$243++G$+CHR$244+GH+" "

490  FORX=1TOS:READS (X, 1) ,S(X,2) : NEXT

700  FORX=1TOS5:FORY=1TOS5:READP (X, Y) : NEXT,

710 INPUTTAB(@,22) "Press <RETURN> to fi
nd out!!!i"XE

720 MODE1 : COLOUR129:VDU28,4,27,35,4, 19,
1,259329,1285192; :CLS

739 COLOURG: FORX=10TO0265STEP4: PRINTTAB (X
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R
1 ; 'cunn:ul.v - WE OFFER YOU
e S MICRONET 80 , _.
e g 1. Acoursein 10 lessons, specifically
: designed for the ‘Beeb’, covering the
SIMULATOR : :
32K & BRIEFING ‘Basics’ and many special BBC features!
e e B Tt Yovars phis Tk rescionut: DessoraNon 2. An opportunity for you to work in your own
approach and landing. Full, separate briefing program. Area chart, notes and flight plan home at your Own pace!
A new concept, a new classic . . i o :
D Wolfpacklll 3. Written feed-back on your progress!
/ — BBCMICRO 32K 4. Atelephone hot-line to your personal tutor
Combat briefing and program for heip and adVice!
“Sometimes your first warning is a lancing dlsr#p—
7 BB materales closs at hand ou ae aher QUK o 5. A grounding in structured Basic to start you
e g off on business, educational or social
5 it ik g it sl e ek i programming!
&aggt:t;c:g?p Poor combat rewarded by death! (but fescue/refuel possibie). Rotating base station, inter
¢ %PEEC!;{‘ROM'{TAF?L‘EFSgiAcﬂERJ"sgﬁgrsgeau!Lleal_r:‘r'nulllp‘-cawm\nsevera.ct'Fere"l nteresting A
KREMUN o0 i vl e cocape wn Gremin oot THE COMPLETE COURSE COSTS ONLY £18
DEALERS PHONE (090:-3! 206076 ROYALTIES DOC‘F‘AYS THE BEST FOR THE BEST
A s s e R B e e ) To receive your first lesson, send cheque/PO for
& copies of PAT@EESE . NAMS e s £18, payable to ‘Micromode', to:
e Address
il S T R Y MICROMODE COMPUTER COURSES
foi By foTME ) 32, West End Avenue
{ : l Gatley, Cheshire
\ & DOCTOR SOFT Tel: 061-428 6683
ADVANCED SOFTWARE or send SAE for details.

IEEE COMMUNICATIONS INTERFACE
The BBC Micro’s Mouthpiece

The versatile IEEE-488 interface enables the BBC Microcomputer to communicate with
any compatible electronic instrument.
Plotters, meters, counters, floppy disk systems, etc, may all be connected to your BBC
machine for full data interchange.

* Full multiple controlier
implementation

* Full power available from
BASIC

* Links BBC processor to
Commodore & Hewlett
Packard peripherals

* Fast block memory
transfer — 50K
bytes/second

* 8K EPROM Filing System

+ Comprehensive error
messages and codes

* Interactive de-bugging

* Internal switched &
socketed power supply

* Rugged construction &
case

* Full tutorial handbook

supplied ST
BOSCO Computer Systems Ltd N N .\ COM PUTER
139 Sunbridge Road, Bradford, SYSTEM s LTD

W Yorks. Tel (0274) 726783
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PC Files PROGRAM LISTINGS

SNIPER AMBUSH

y LV THRENEXT

74e FORX=1TO11:PRINTTAB(L(X,2),L(X,1))T
%I NEXT

758 COLOURZ:FORX=3TO11:PRINTTAB(L(X,2)+
2,L(¥,1)+2) CHREZ232: NEXT

766 COLOURG:PRINTTAB(@,15) T$; TAB(3,17)T
3

) PRINTTAB(&, 14)Ws

789 PRINTTAB(23,15) "TIME: =

794 PRINTTAB(@, 22) "Shoot snipers as the
¥y fire. Keys’A&Z’ (Up/Dn) ’N&M’ (Aim) B’ (Fire)";

(=]%45] PRINTTAB(1@,13) 8%

819 GOTO49

82d PRINTTAB(Y,22)SPC(&63) i TAB(H,22) "You

have been shot! in timei";TM;TAB(9,23)"This
is the one that shot you";

239 FORI=19@0TO&6OSTEP-1:50UND1,-15,I,1:N
EXT
844a FORI=@TO14:COLOURZ:PRINTTAB(S(K,2),

S(K,1))5%(2) :FORIJ=@TOS@@:NEXT: COLOURL:PRINTTA
B(S(K,2),5(K,1))5%(2) i:FORI=6TO580:NEXT, : GOTO8
8@

85¢ IFTB>TM TB=THM

269 PRINTTAB(@9,22)5PC(63); TAB(H,22)"Y
ou shot all snipers in time!"jTM;TAB(@,23) "Be
st time so far:";TB;

) FORI=60T0O1@08: SOUND1,-15,1I,1:NEXT

580 ¥FX15

a87g FORI=9TO7@200: NEXT:COLOUR2: INPUTTA
B(@,22) "Press <RETURN> for next game."SPC(34)
nb

ag MX=RND(27) ¥8: K$="g0000000d0 "

P1E TM=@: MN=@&: FR=0

28 GOTOZ208

939 DATA3,15,0,127,255,252,9,60,8,3,2

55,192, 63,255, 188,4,60,0, 15,255, 249,55, 247, 24
8,9,69,138,15,255,248,31,63,248,0,60,40, 126,2
55,126,31,60,249,9, 69, 138, 127,255, 254,24, 60,4
8,8,60,162,255,255,252,0,608,0,0,60, 160,127,22
3,252,0,60,9,0,608,32

94¢ DATAQ,252,63,252,2,124,3,252,0,12
4,1,252,1,124,3,608

o5g DATAZ,4,1,18,3,6,2,20,3,24,4,11,4
.29,6,19,6,15,7,21,8,26

P60 DATAS!, 255,219, 255,253,255, 183, 25
5

97 DATAZ249,113,113,33,255,113, 123,21
9

980 DATA®,0,0,0,0,0,0,0,160,0,247,224
, 255,241,247, 255

LT DATA248,115,113,255,115,251,118,2
55, 38,253,259, 251,254,247,112,255

1669 DATAS,6,8,190,8,15,9,21, 18,26

1910 DATA47,127,19,508,54,79,118,39, 79,

37,119,110,60,60,37,167, 102, 127,80, 29, 207,94,
20@, 129,21
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Tidy up your BBC Computer.
Television — Cassette Recorder — Single or Double
Disc Drive
All accommodated on a professional console
This robust GRP Console also has provision for 10
cassettes and a foolscap notepad.
Size: 27in (700mm) x 31%in (800mm)
A WORTHWHILE INVESTMENT at £39.95
INCLUSIVEOFP &P
Cheque or PO to:
LAMPLAS (DURHAM) LTD

7/9 RAMSAY STREET, HIGH SPEN
ROWLANDS GILL, TYNE & WEAR

DEALER ENQUIRIES INVITED
ZX AND ORIC CONSOLES AVAILABLE SHORTLY

BB(C micro-&id

SOFTWARE - Programs that are guaranteed to run| Save hours of work and worry with these
utilities and practical programs on casseite 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 £ 995 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 £ 5.95 B
105 PAYROLL In 2 parts to handle (separately) weekly or monthly PAYE &

(W or M) NI for 100 employees. Fully supported £13.90 B

1052 Manual 30 page A4 manual with examples. Extra. No VAT £ 250
106 MEMO-CALC Database/Calcsheet with up to 255 columns, string or

numeric data, sorts, searches, calculations, with automatic

fully formatted printout facility £ 9.95 B
106a Manual 20 page A4 manual with examples. Extra. No VAT £ 2.00
201 CARDS Beat Bruce Forsyth at his own game. State model £ 295 A/B
202 BATTLE Fast moving game simulation of a minefieid £ 295 B
203 HANGMAN Word game in English, French, German, ltalian, Spanish £ 7.95 B
301 BANNER Printout large text and graphics on paper £ 295 A/B
302 DISTANCES Three graphic maps of UK., EUROPE & the WORLD

Calculate the distance between any 2 places £ 3.95 B
303 FLAGS 98 full colour flags of the world with questions £ 3868 B
304 STATPACK Statistics package giving over 30 results £ 895 B

504 PROCAID includes SEARCHBAS 1o search a BASIC program and alter

i, PROCVAR 1o list variables in a BASIC program &

PROCFLUSH to clear resident integers in RAM £ 345 A/
Our best selling tape includes PROCAID

DEFCHR 1o design, display & store graphic characters,

SORTM/C a very fast machine code numeric sort,

m

505 UTILITY-A

SORTBAS The undisputed fastest BASIC sort routine £ 595 A/B
600 FORTH 79 FORTH second language ROM for either 0S5 £3474 8
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 5.26" DISCS MEMOREX Soft sectored 40 track $/S £19.95
901 EPSON RX-80 Superb printer. 100 cps, 3 ints, graphics, tractor £279.00
902 EPSONFX-80 Magnificent. 160 cps, 6 founts, graphics. F/T Roll £379.00
910 DISC DRIVES Slimline TEAC or MITSUBISHI with power supply, 100k -

BOOk format disc cable and excellent manual. From £199.00
920 VDU STAND Stainless Steel Support protects your micra £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 (F)
25 Fore Street, Praze, Camborne, Cornwall, TR14 0JX
Tel: 0209-831274

TV/Monitor with RGB &
Compaosite Video
£259.90 inc. ref
MNN1434 Remote set
£279.45 inc. ref

J

SPECIAL OFFERS
W PHONE FOR DETAILS

ACORN
COMPUTER

36-38 West Street, Fareham, Hants
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// SIDEWAYS ROM Wordprocessing system on BBC Micro with Daisy Wheel Printer £1150.00+ VAT
— / BOARD FOR BBC (no o, SYBWP1
s / saldering) only : E:;‘d’:]mmm#:g Computer twin floppies (CF240) EE;;SV%III .'li;:lv’;g
0K £1%8.88 . 16l DOEMBOTS. ! it CF24021 Torch Computer 21Mb Winchester CF240/21  5495.00 6319.25
- Disc Drives
I DDANDO1 BBC 100K Single Disc Drive (ANDO1 230.43 .99
—) DDCOS0MS Cummana Dual 800K 40/80T7 Drive (CDS0MS)  659.00  757.85
A i T DDEMDO1S Elect BOK Single Micro Disc for BBC 113.00 129.95
AF%%!;:'D“G PR Exc Vat Inc VA DDT100SA Teac 100K Single 40T Disc Drive for BBC 184.00 211.60
e g"lg";.“ Jvlﬂ for S 75.00  86.25 DDT200SE Teac 200K Single 80T Disc Drive for BRC 234.00 269.10
A io;:nrﬁh:lncw[l \AENHDH ) ﬂ g fg: EDT?HOQF‘ Torch Z80 Disc Pack (800K Dual + 280) 780.00 897.00
s (pa X t

ACBPROG Eprom Programmer (ATPL) (25/2716-27128) 120.00 138.00 EE?Q'E'LGEK Econet System Clock (Acorn) (AFH14. 39.13  45.00
ACBSPEAK Loudspeaker in veneer case for BBC 13.50 1553 ECALEADS Econet 10 Station lead set fA‘clnrm AEPIHB B 100
ACBU Phinth (U) for BBC 7.0  19.89 ECATERM Econet Terminator (Acorn) (AEH15) 3043 3.9
Acomn Atom ECCABLEY Econet cabie 1M 0.86 0.99
AA12412  Acorn Atom Micro 12K ram 12Krom 86.91 09.95 ECFILES1  Econet File server level 1 (AES20) 86.08 99.00
ARASFLPT Floating Point Rom for Acorn Atom 19.00 21.85 Electronequip is an authorised Acorn service centre and has been an Acorn ECFILES2 Econet File server level 2 (AES21) 216.52  249.00
ARPPTOOL (Programmers) Tool Box Rom for Atom 20.00 23.00 dealer since the introduction of the Atom. ECPRINTR Print server Rom (AES22) 42.61 49.00

DDAACORNAcom Atom Disc Drive 100k 40T 299.00 34385 Monitors/Printers
< MNK12A  Kaga K12A 12" Orange Monitor 13.00 129.95
::g(ﬁlm’ BBC Model B Micro Computer P o—— Our demonstration facilities inciude 20 station Econet and Torchnet systems MNK12G  Kaga K126 ‘f:» 'ﬂ,&.gﬂ Monitor 9900 113.85
ANBO2  BBC Model B with Econet Interface 38014 446.00 et b TR Ce bl T
ANBO3  BBC Model B with Disc Interface 40914 469.00 Upgrades Exc VAT  Inc VAT e Lo I T L e e
ANBO4 BBC Model B with Disc & Econet Interface 450.01 516.00 UGDISC  Disc UpLurlade for BBC B (ANB)13) 80.00  92.00 N85 mlUUV"EC 41 High HG‘SR 4" BBC Monitar 499.00 573.85
ANCOT  Second Processor 6502 for BBC (ANCOT) ~ 170.00 19550  UGECONET Econet Upprade for BBC (ANB1Z) .00 8050 AR ARV (SR Fb LY BRUNCIES o .2
Electron M UGSPEECH Speech Upgrade for BBC (ANE14) aTes gm0 MAN1434 147TVIMonftor Nordmende e il
ST RERI D Large stocks. Vast range of Software (Not just games) All prinfers disc drives MNN3434 14" TV/Monitor Normende with remate cont  243.00  279.45
ELED1 Acorn Electron Micro Computer (32K) 173.04  199.00 supplied withall cables Carriage £0.50t0€3.50 MNSMI2N Sanyo SM12N M SMHz 79.00 90.85
= Eiahuis PTFX80  Epson FXBO 180cps Printe: 399.00 458.85
Access & Barclaycard, Educational (phone for discounts) and Trade Orders PTJ6100  Junki 6100 Daisy Wheel Printer 18cps 399.00 458.85
welcome PTJP101  BBC Spark-Jet Printer 289.00 343.85

Electronequcl)p BBC

(0329) 230670



PC Files PROGRAM LISTINGS

BIORHYTHMS

Biorhythms is a great version of an old favourite. The theory of biorhythms plotsintellectual,
emotional and physical cycles (for a month in this program) .
IST 5 REM ¥¥BIORHYTHMS%**¥BBC VERSIONX¥CONVERS
ION BY IAN THOMAS¥XORIGINAL BY R.ERSKINE¥*¥

1@ MODE?7:GOSUBS?d
28 TTAL=@:TTALZ2=0:PRINT’CHR%141; CHR$&82;CH

R$157; CHR%&24" Biorhythms.
"CHR$156°CHR%141; CHR$&82; CHR$157; CHR%&84"
Biorhythms. "CHR%156
38 PRINT'™ Birth Year:®"*'" Birth Month
SRR Birth Day:"
g PRINT>?*® Year Required:"’™" Month
Required:”** " Day Required:”

5@ PRINTTAB(@,4)CHR$136: INPUTTAB(14,4)Y:FR
INTTAB(G,4) " "
&3 PRINTTAB(9,6)CHR®$136: INPUTTAB(15,6)M:IFR
INTTAB(@,6) " "
78 PRINTTAB(@,8)CHR$136: INFUTTAB(13,8)D:IFR
INTTAB(@,8)" "
8@ PRINTTAB(d,12)CHR$136: INPUTTAB(17,12)Y1
iPRINTTAB(O, 12} " *
29 FRINTTAB(@,14)CHR%13&6: INPUTTAB(18,14)M1
:PRINTTAB(@,14)" "
109 PRINTTAB(H,158)CHR$136: INPUTTAB(16,16)D1
:PRINTTAB(@, 148)" *
119 TTAL=(Y-1)%3465. 25
120 TTALZ=(Y1-1)%365.25
139 IFM>1 TTAL=TTAL+M(M-1)
149 IFM1>1 TTALZ=TTALZ2+M(M1-1)
15@ IFM-1>1 AND Y/4=Y DIV4 TTAL=TTAL+1
160 IFM1-1>1 AND Y1/4=Y1 DIV4 TTALZ2=TTALZ+1
178 TTAL=TTAL+D:TTALZ2=TTALZ2+D1
180 DAY=TTALZ-TTAL
19¢ IFMi=M AND Di=D GOSUBS29
209 MODES:VDU29,9;512;
21 S0SUE428
228 P=DAY-(Z23% (DAY DIVZ23))
230 E=DAY-(28% (DAY DIV28))
24@ I=DAY- (33¥ (DAY DIV33))
256 COLOUR1:GCOL1,1:PRINTTAB(@,2%) "Physical
cycle, "
268 MOVEY,400¥SIN(P¥C/ (5¥11.5%PI))
279 FORN=PX*C TO(P¥C)+128@ STEFP4
289 DRAWN-(FP¥C) , 409X¥SIN(N/ (S¥11.5%PI))
299 NEXTN
39¢g COLOUR2:GCOL1,2:PRINTTAB(G,39) "Emotiona
1 cy¥cle."”
318 MOVEQD, 490%XSIN(EXC/ (S¥14%PI))
32@¢ FORN=EXC TO (E¥C)+128¢ STEP4
339 DRAWN-(E¥C) , 4@G¥SIN(N/ (S¥14%PI))
Ja9 NEXT
35¢ COLOUR3:GCOLE,3:PRINTTAB(E,31)"Intellec
tual cycle.”j
369 MOVED,40@0¥SIN(I¥C/ (S¥16.5%FP1))
3789 FORN=I%C TO (I*C)+1288 STEP49
380 DRAWN-(I¥C) ,4@@%SIN(N/ (S5¥16.5%PI))
399 NEXT
48968 FRINTTAB(@,@) "Biorhythm for "

419 REPEATUNTILGET=32:RUN
59



AT LAST, ACOMPLEX GRAPHICS
SYSTEM, THATS SOEASY

TO OPERATE

...IT'S PROFESSIONAL CAPABILITIES
COULD BE UNDER ESTIMATED
PL.OIGITISER SYSTEM®

The PL Digitiser System enables you to reproduce complex pictures and diagrams, or

produce onginal designs, quickly, casily 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.

B.S.DOLLAMOR.E 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.

COMMAND YOUR OWN SPACE STATION
youT6 ahways i Command. St afthe s wal FOR _J_UST £49_5_

controls and you'll see everything laid
out neatly before you.
There's room for your printer,

monitor, keyboard, cassette recorder : p for comfortable HE. = =Ml Suitsn

and disk drives -
programs and manuals.

The Microage Space Station takes
off for just £49.95 from our launch pad
at 135 Hale Lane, Edgeware, Middlesex.

If you prefer we'll send it direct by
inter-galactic courier or mail order, as
earthlings put it,

price, when you

When you'te running a busy
universe, you need total control - and
with the Microage Space Station you

have it.

Comes in kit form with easy
assemble instructions.

e e — — e e
To Micoage Flectronics Limated. 135 Hale Lane. Edgware, Middiesex

I Pleaso rush me

(inchding delivery + VAT) 1encloss achequeforf
I of debit my Access/Visa card

and a handy draw for

adding £8.00 to the
send your order.

(quantity) Space Statnons at £57 96 each

Tough, hard-wearing, washable

Built-in draw for ~ surface.
software/manuals.

Tl ) =y

Inumbel""

il Plenty of leg room for you —
ey and your co-pilot.

Postcode

|
|
o

SR MICROAGE (enmmpenis e

e — S—

-
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4260 REM

438 C=49.34782461
449 COLOURZ:PRINTTAB(E,d)"Divisions=Days"

459 FORX=1T025

460  MOVEC¥X, -16:DRAWCHX, 16

478  NEXT

48¢ MOVE®, -400: DRAWY, 400

490 PRINTTAB(@,1);DL1"/"5ML"/"5YL1"+"

5¢@ MOVED,@:DRAW1280,0

519 RETURN

520 RESTORES40:FORI=8T024:READA,B: SOUNDL, -1
5,A,B

S3¢  SOUND1,@,0,2:NEXT

549 DATA191,3,1091,3,199,5,101,6,121,6,117,1
2}

550 DATA101,3,101,3,109,5,101,6,129,6,121,1
@

560 DATA191,3,101,3,137,5,121,6,117,6,117,6
109,10

57¢ DATA141,4,141,4,137,5,121,5,129,7,121,1
2

58¢ RETURN

599 RESTORE&3IG:DIMM(11)

608 FORX=1TO11

6189  READ M(X)

628  NEXTX

63¢ DATA31,59,99,120,151,181,212,243,273,30
4,334

649 RETURN

PAYPACKET

Paypackets is a short utility program from 60 Programs for the BBC Micro by Erskine, Walwyn,
Stanley and Bews, four top software writers. This one sorts out the problems of deciding how
many units of what currency you need to make up a total amount. Any number of different
amounts can be handled.

1 REM %¥¥%¥ BBC VERSION #¥#%*
2 REM *¥% PAY PACKETS #*¥¥
12 REM PAYPACKETS.....WALWYN
20 REM Cs(X)=NAME OF CURRENCY
32 REM CV(X)=CURRENCY VALUE IN POUNDS
49 REM CA(X)=AMOUNT OF UNITS REQUIRED OF T
HIS CURRENCY
5S¢ REM CB(X)=TOTAL AMOUNT OF UNITS REQUIRE
D OF THIS CURRENCY
62 DIM C$(19),CV(19),CA(109),CB(19)
79 FOR J=1 TO 19 : READ Cs(J),CV(J)
8@ CH(J )=l EFTH(CH(T)I+ .. .cninclanicasy2l)
NEXT J
99 DATAONE PENCE,?.91,TWO PENCE,9.92,FIVE
PENCE, 2. 95
199 DATATEN PENCE,®.1,TWENTY PENCE,®@.2,FIFT
Y PENCE,®2.5
119 DATAONE POUND,1,FIVE POUND,S,TEN POUND,
19
120 DATATWENTY POUND, 29
132 SR=@ : XX=0 [ @%=k20209
149 R2$=CHR$(157)+CHR$(129) : R1$=CHR$(157)
+CHR®(135) ! R#%=CHR%(135) +R2%
15¢ MODE 7 : VDU 23,1,9191919)
169 PROCtable
179 PRINT TAB(9,2) jR%’R$} "PRESS "Ris$"fg "R
2%"TO INPUT A NEW PAYMENT"

61



MP "*‘1 § WORDSWORTH KOW ON
B.B.C. MICRO SOFTWARE ; }’ DISC
- OR
THREE GREAT ADVENTURE GAMES ; d
P : TAPE
BLUE DRAGON % NEW % - Somewhere in a strange and g et

dangerous land lies a fabulous treasure guarded by a fierce dragon.
Can you survive the perils that await and recover the treasure or
will you meet a nasty end!! What is making terrible slurping noises

?;gg‘&qgt,ﬁgg?]%&a{"u?nd what use is the strange Black Cloud? Play A BBc WORD"PROCESSOR

FOR HOME, SCHOOL, COLLEGE OR BUSINESS

SURVIVOR - The year is 1910. You are sailing on a steamer WITH

bound for Borneo when there is an explosion and the ship sinks. . i .
Shipwrecked on a tropical island can you survive and escape back BACKGROUND PRINTING " ON-SCREEN FORMATTING
to civilization or will you end up in someone’s cooking pot!! There * DECIMAL TAB WITH AUTOMATIC TOTALLING *

is more than one ending to this game, not all of them bad!

* DEFINABLE PRINTER CONTROL CODES *
FIRIENWOOD - An evil wizard has captured the magic Golden Print 500 labels, personalise 500 letters, or print 200,000

Bird of Paradise and imprisoned it in a weird castle in the middle of v i
the enchanted Firienwood. Your quest is to find the bird and set it characters at one command — with up to 9999 copies of

free; in return the bird will give you health and prosperity. everything. Or use it without a printer for your address
Beware! Many perils lie before you and every move is fraught with : : ; ;
danger!! lists, appointments diary, indexes etc.

Each game is priced at £7.48 on cassette or £10.00 on IT MUST BE

disc.
All the games are text only and written in machine code for high w R D s w R

speed. They require 32K and run on all operating systems. Prices
include V.A T. & postage within UK. Send S.A.E. for full range of

programs and price list or ask your local dealer. Trade enquiries TAPE £17.25. DISC (40 OR 80 TRACK) £19.50
welcome. FROM YOUR DEALER, OR DIRECT FROM
All prices include postage but exclude VA T. Cheques and Postal IAN COPESTAKE

e Dept. W8, 23 Connaught crescent, Brookwood, WOKING,
M P S 0 FTWA R E & s E RVI c E s Surrey, GU24 0AN Tel. 048 67 Brookwood 4755

Dept. PCF, 165 Spital Road, Bromborough, Merseyside L62 2AE. 051-334 3472 Goods despatched by return  Printing service available

BY ANTLER.

Antler, the foremost name in British luggage announce the D618 - BBC
micro computer €ase:- External dimensions 22"x 16" x 6" deep (560mm x 450mm x 150mm)

* High impact quality rigid ABS shells give excellent wearing characteristics
and protection. * High density foam interiors with hard wearing black
brush nylon. * Exclusive hardened aluminium box girder frame with
radius corners for additional strength. * Steel toggle locks with lever action
draw the frame tightly together. This with the tongue and groove frame
protects against dust and moisture. 3% Double handles bolted through
the frame provide a strong secure anchorage. % Cases carry after

. sales service and 2 years guarantee covering materials and

faulty workmanship.

INTERIOR LAYOUT

Interior has profile cut foam to provide a firm grip

to the computer, tape machine and 9 cassettes.
Hand grip access slots foreasy insertionand withdrawal
of equipment. Foam protection beneath equipment.
Separate spacious compartment with _r —
Contact us

ANTLER. THE BEST ('aSSEtIt‘S, plus ()lhers' Name

'BBC MICRO COMPUTER CASES

OF BRITISH LUGGAGE
Company

SPECIALIST CASES DIVISION I aie
manufacturers a range of ABS cases — @

VIZ: Toolcases, cases for samples and sales display, carrying disc packs, |
printed circuit boards and many others.

62

rigid securing top for — o e .
2 ) for your particular needs and further information.
Ieads,4 block 13A connector, Gordon Ashworth - Manager, Specialist Cases Division,
El& extras—manuals, books or I Antler Ltd, Bury, Lancs. BL9 9EF. Tel: 061-764 5241. I
Pl

PhoneNo.— . — . __
OF PALL MALL J
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180 PRINT R$'R$j"PRESS "Ri$"f1 "R2$"TO GIV
E TOTAL AMOUNT*" :

192 PRINT R$'R®j "PRESS "R1%"49 "R2%"TO CAN
CEL ALL DATA"
208 PRINTRS
219 REPEAT : KEY=g@
220 REM CHECK FOR INSTRUCTION KEY
239 XX=@ : SR=1
249 IF INKEY(-33) THEN PROCpacket : KEY=1
259 IF INKEY(-114) THEN XX=1 : KEY=1|
269 IF INKEY(-128) THEN RUN
279 UNTIL KEY
280 GOTO 159
290
399 DEF PROCpacket
319 PRINT TAB(@2,@)jCHR$(134)3 : INPUT "CASH
AMOUNT IN PACKET ",As$
320 A=VAL (A%):Al=A
339 PRINT CHR$(134)3 : INPUT *"NO OF PACKETS
", B%
349 B=VAL (BS$) :Bl1=B
352 PROCcalculate
368 ENDPROC
379
388 DEF PROCtable
399 AT=@ : PRINT TAB(9,9)iCHR$(148) 3" """ "
499 PRINT TAB(92,19)3CHR%(134) 3 "CURRENCY"TAB
(15) *NO. OF UNITS"TAB(31) "AMOUNT"
419 FOR J=1 TO 19
429 PRINT C#(J)j
439 IF XX=1 THEN C$=STR&(CB(J)) ELSE C%=S
TR$(CA(T))
4949 PRINT SPC(4-LEN(CS)) jC®j
459 IF XX=1 THEN A=CB(J)#CV(J) ELSE A=CA(
JIRCVCT)
460 AT=AT+A
472 PRINT CHR$(139),A
480 NEXT
498 PRINT TAB(28)3CHR$(148) " """ """
S@@ PRINT TAB(29) JCHR®(139) 3§ "TOTAL: ",AT
519 IF SR=@ THEN ENDPROC
520 IF XX=1 THEN PRINT R$"THIS IS THE RUNNI
NG TOTAL" : ENDPROC
539 PRINT CHR®(131);STR$(B1)3" x £",Al}
542 PRINTCHR$(131);"THIS IS A SUB-TOTAL"j
559 ENDPROC
5609
579 DEF PROCcalculate
S5S80 REM CALCULATE CA(X)
S92 X=@ : A%=A¥%1900
699 FOR J=1¢ TO 1 STEP -1
612 CA(T)=9
629 REPEAT

638 IF A%>=CV(J) %108 THEN A%=A%-CV(J)%1
99 : CA(J)=CA(J)+1
640 UNTIL A%<CV(J)*109

659 NEXT J

660 FOR J=1 TO 1@ : CA(J)=CA(J)%¥B : NEXT J
679 FOR J=1 TO 19 : CB(J)=CB(J)+CA(J) : NEXT
680 ENDPROC

63
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FLOPPY DISC DRIVES

SINGLE AND DUAL DISC DRIVES
40 OR 80 TRACK FOR BBC MICRO

includes utility disc and Dos Manual Phone for prices: —

BBC COMPUTER MODEL ‘A" . £262.00 + VAT
BBC COMPUTER MODEL 'B" . .. £349.00 + VAT
BBC COMPUTER WITH DISC . . .. E410.00 + VAT

High resolution 18 MHZ 12"
Green Phosphor Monitor

Includes Cable

B 8 ¢ MIICRO

OTHER ITEMS AVAILABLE
FOR THE BBC MICRO

Books, Cables, Joy Sticks, Cassette Decks, Dust Covers,
Teletext Adaptor, Speech Upgrade.
SEND FOR PRICE LIST

SEIKOSHA GP-100A

s DOT MATRIX PRINTER

% 80 CHARACTERS PER LINE
* 30 CHARS/SEC

s FREE HI-RESOLUTION ‘DUMP OUT' LISTING

£178 + VAT. Carr 88 BBC Printer Cable £16 + VAT
WORD PROCESSOR QHESS ©. .. . £11.50
ROM £46.00 ASTEROIDS . . .. £ 8.95
GLAXIAN ........ £ 8.95
( BILLIARDS ....... £ 8.50
FROGGER . . ...... £10.00
GOLF ..... £ 8.00

--;\\'*
-\\\

bA)
I "a \ i
" A
s \ B

A}

B B c MICRO

MICRO UPGRADES

RAM KITS: meModd # to 32K RAM
m instructions. . . . . . £29.90 + VAT
UEIUTS s«nmmrm
............ £15.00 + VAT

PIIIH'I‘EII IHFERFACE & 1/0 PORT: Enables a
Cantronic Interface printer to be attached ... £16.00 + VAT

MODEL ‘A’ TO MODEL ‘B’ UPGRADE

£89.00 + VAT (fitted)
DISC EXPANSION. . .. £80.00 + VAT
DISCDRIVES ... .. ... . from £179.00 + VAT

COLOUR MONITORS from £228.00 + VAT
Send for detalls on other items, cables, casseties, plugs,
software etc.

WHY NOT SEND YOUR MACHINE TO US FOR
RADING?

" PRINTERS

EPSON FX80 — The printer recommended for the
BBC Microcomputer

+ Dot Matrix Printer
* 80Cps %

N

S C

COMPUTER
SHOPS

SPECIALISTS IN HOME & BUSINESS COMPUTERS
BBC MODEL B — £399 and all peripherals

DISK DRIVES — all TEAC cases by

PRINTERS MATRIX
EPSON FX80 — 160 cps
EPSON RX80 — 80 cps
SEIKOSHA GP 100A — 60 cps
SEIKOSHA GP 250X — 60 cps
SEIKOSHA GP 700A COLOUR
PRINTER — 50 cps

MONITORS

SANYO 14" COLOUR 12" GREEN SCREEN

BMC 12" GREEN SCREEN

MICROVITEC 14" 16" & 20" COLOUR
KAGA 12" GREEN OR AMBER SCREEN

DAISYWHEELS
BROTHER HR1 — 20 cps
JUKI6100— 17 cps

CUM

ANA

SINGLE 100K, DUAL 100K.
SINGLE 200K, DUAL 200K.
SINGLE 400K, DUAL 400K.
TORCH Z80 DISK PACK — CP/M ON

THE
(Disk

SOFTWARE

A & F Software
Program Power
Kosmos Software
Acornsoft
Superior Software

Kay-Dee Software and

many many more

COMPUTING WITH THE SERVICE YOU NEED.

BBC
interfaces available Acorn, Pase)

NSC

COMPUTER
SHOPS

29 HANGING DITCH,
MANCHESTER M4 3ES
TEL. 061-881-4133
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_HelP

- BOOKS R:I:VIT

Beeb books lean towards learning this month. As the man said, “Beginners Assembly Language

he BBC" by Tom De Havas and Peter Holmes makes the subject elementary.

Programming for t

Beginners
ASSEMBIY LANGUAGE

for the

Beginners Assembly
Language Programming
for the BBC

by Tom De Havas and
Peter Holmes.
Honeyfold

£14.95 with cassette.

Thisis partofthe DrWatson
Computer Learning Series,
so maybe it's appropriate
that one of the authors is
called Holmes. Forming a
learn-at-your-own-pace
course, it unravels the
Great Assembly Language
Mystery evenforthose who
have previously found it
about as impenetrable as
the fogs said to have co-
vered London in the Victo-
rian sleuth’s day.

The gentle, painstaking,
first chapter sets the tone
for the rest of the book.
Every new point is illus-
trated in an example prog-
ram, and the first time
round every line is ex-
plained. Each new mnemo-
nic is clearly shown with a
description, and the read-
er'sgrasp ofeach new point
is tested by an exercise —
answers at the back, no
cheating.

Because it does add up to
a course rather than a text
book, the reader ought not
to get to a point and feel
stuck. Repeating the pre-
vious chapter and exer-
cise should solve the prob-
lem. Not only does this
make life easy forthe begin-
ner, it should also help
anyonewhotried assembly
language once, didn't get
far, and gave up. Time for
another go.

Binary, binary-coded de-
cimal and hexadecimal
numbers are introduced at
easy stages. In the early
chapters only decimal

numbers are used. This
sensibly allows the reader
to get to grips with assem-
bly before havingtosortout
new number systems.

The accompanying cas-
sette contains a tutor prog-
ram to help with learning
binary, binary-coded and
hex, and also a disassemb-
ler. With the book’s glos-
sary, appendices and many
diagrams, this package
should stay useful long
afterthereaderhasbecome
quite proficient.

If a bit high-priced, this
book is good value for
anyone seriously wanting
to move on from Basic to
assembly. The authors say
they tried it out on a novice,
and it shows that it is
written with the novice's
problems in mind.

Elementary, my dear
Watson.

Mark Smulian

Easy Programming for the
BBC Micro

by Eric Deescn.

Shiva Publishing

£5.95.

Further Programming for
the BBC Micro

by Alan Thomas.

Shiva Publishing

£5.95.

Eric Deeson is clearly a fan
of the BBC Micro — he calls
it ‘marvellous’ in his first
line — and his enthusiasm
shows throughout the
book. As you might expect
from a school teacher, each
point is taken slowly and in
a clear order, with enough
easy-to-follow examples to
drum the points into even
the least receptive student.
Each example is usually a
short complete program
rather than an odd line or
two, soitis easy tosee what
is going on.

The book aims squarely
at the beginner, starting
with advice on connecting
the BBC to a TV set and
cassette recorder. From
this it moves through fun-
damentals like ‘What is a
program?’ to printing,
creating characters, loops,
numbercrunching, subrou-
tines, strings, sound and
graphics, finishing with
arrays. Useful explanations
of flowcharting, debugging
and differences between

Basicsareincluded,anditis
written for the Model A
throughout.

Despite the somewhat
schoolmasterly tone it
would be difficult to read
this and not grasp the
points made, so itis a good
introduction for any age
group. The cartoons are
fun, too.

Alan Thomas’ book con-
tains some 90 sample prog-
rams. It makes a logical
follow-on but takes a diffe-
rent approach, relying
mainly on the programs.
The explanations are clear
but brief, so the reader
needs some experience of
the BBC before starting on
thisbook. Thesample prog-
rams range from simple
games like Hangman and
Duck Shoot to the some-
what more educational
Algebra and Hexadecimal.

My only gripe is that the
index is unnecessari'v diffi-
cult to use, being listed
either by program name or
titles like Basic Il or Print Il
This makes it hard to track
down particular points.
That said, this is a useful
post-beginner stage book,
andshould givereadersthe
confidence to explore the
BBC's possibilities for
themselves.

Mark Smulian

Easy Programming
for the
BBC Micro g

Erie Deeson

Functional Forth for the
BBC Computer

by Boris Allan.
Sunshine

£5.95,

Boris Allan never actually
says this is a beginner's
book, but his introduction
seems to aim at the new-
comer. Unfortunately,
Allan knows his stuffsowell

thathedoes notgetdowito
the novice's level sufficient-
ly to make this easy going.

The back covers says that
‘this is not a manual’ and
that it is more concerned
with the use of Forth in
‘analysing its logical im-
plications and in the use of
graphics than with more
mundane numerical ap-
plications’.

Well, fair enough. If you
want a manual, buy a
manual; but this approach
has led to a surfeit of
advanced detail and a
scarcity of example prog-
rams. This makes it hard for
the reader to learn by
seeing and doing.

Allan begins with an ex-
planation of the composi-
tion of a Forth word, while
leaving his explanation of
reverse Polish notation and
logic to chapter 6. Most
similar books cover these
topics the other way round,
and he does seem to throw
the reader in at the deep
end.

In the middle of the re-
verse Polish notation we
get, without further com-
ment or explanation, a sud-
den reference to the Lisp
language. This is confusing
and further clutters what
oughtto be aclearexplana-
tion.

This approach appears
again in his chapter on
turning turtle graphics,
where we go off suddenly
into Logo with hardly a
word. A whole lot of new
words and ideas appear,
leaving the reader less than
clear about what is going
on. One of the major attrac-
tions of Forthisits speedfor
graphics — many arcade
games use it — and
graphics gets an approp-
riately long treatment.

A friend who profes-
sionally uses Forth found
parts of this book ‘incom-
prehensible, but said it
would make an interesting
buy for the enthusiast seek-
ingathirdbookafterbuying
an introduction and a
manual. Approach with
care, but if you have an
interestinlogicand compu-
ter workings this may be
right up your street.

Mark Smulian
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[THE ULTIMATE uTILITY ROM]

Disc Doctor

This ROM started lite as a few disc utility routines. However it has
steadily been extended to include very many new commands and
features, some of which have nothing to do with discs
There follows a list of all the commands in this ROM. These can be
enfered from the keyboard or can be combined into the users
program. They are also accessible from other language ROMs such
as WORDWISE
*DIS
This is a very powerful disassembler. Special options allow ‘offsef
disassembly (which makes the disassembly appear to have come
from another address), following of jumps and branches and skip
calls to the MOS or BASIC. Output can be directed to file or the
printer
*k DISCTAPE
This command will automatically transfer files, machine code and
BASIC programs from a disc to tape
*# DOWNLOAD
Loads a file from tape or disc and moves it to any address. The
normal address is &E00 allowing programs to be run on Disc systems
without any loss of memory.
% DSEARCH
Will search the current disc for a string of characters or any
sequence of bytes. The search starts from any track. When found the
disc editing routine (DZAP) is entered.
¥ DZAP
This is a disc editing routine that displays any sector of the disc. The
~ursor may be moved around the sector and new values can be
entered in hex decimal or binary or as ASCII text
XEDIT
Displays the contents of any function key for editing, so that long
and complicated #KEY definitions do not have to be entered from
scratch every time any alteration is needed
X FIND
Allows a BASIC program fo be searched for any string. such as
variable or procedure names, displaying all line numbers in which
that string occurs
#FORM
Formats blank discs to any number of tracks. Options allow only
specific tfracks to be formatted. One special option will format discs
that can have dual catalogues allowing 60 files per side of the
disc

*JOIN
This will join one or more disc files together as one file. It may also
be used for making copies of any file on the disc
*MENU
Typing *kMENU or pressing M-BREAK will display a menu of all files on
the disc saved under a special directory. Simply selecting one of the
menu options will load and run the program.
*MOVE
Moves a BASIC program from any page to any new page in
memory. Amongst many other uses this allows programs on disc
machines to be moved to &E00
2-MSEARCH
Searches memory starting at the given address for any string or
sequence of bytes If the string is found, the area of memory is
displayed with the memory editor (MZAP).
XMZAP
Very much like the disc editor, this displays a window info memaory.
Once the cursor has been moved to the correct byte, new values may
be entered in hex, decimal, binary or as ASCIl characters. The window
may be scrolled up or down through memaory.
*PARTLOAD
Allows any part of a file to be loaded into memory. This would allow
a very large file to be split up into more manageable units
“# RECOVER
Any number of sectors can be lcaded from the disc info memory
with this command. Allows the recovery of any data from the disc such
as deleted programs etc
+-RESTORE
The opposite of the above command. Puts back directly onto the
disc any section of memaory.
A SHIFT
Used to move any section ol memory to any other address.
SWAP
This swaps catalogues on special dual catalogue discs, allowing
up to 60 files per side of a disc — almost twice the normal
*TAPEDISC
The opposite of DISCTAPE, this will automatically transfer files from
tape to disc
* VERIFY
Verifies that the disc specified is readable

This professionally written ROM contains a full help menu giving the syntax of all the commands and is
totally compatible with the Acorn DFS.
Available now.

Complete with full spiral bound manual and fitting instructions.

£33.35 incl.VAT and p&p

A Terminal emulation ROM. This ROM communicates via the RS-423 interface allowing the BBC
machine to act as an intelligent terminal to other devices such as Modems, Acoustic Couplers, Mainframe

computers, or other BBC machines.

This ROM may be used in several distinct modes — as a ‘dumb’ terminal so that it will only respond to a
limited number of control codes; a custom mode which enables the user to define different defaults for the
baud rates, screen modes, parity, etc; a VI52 emulation mode which makes the BBC machine act as a V152
terminal allowing direct cursor addressing efc. Lastly, a BBC mode in which TERMI will respond to the normail
BBC control sequences and so allows the micro to be used as a slave graphics terminal for instance.

£33.35 incl. VAT and p&p

A full specification of this and our range of other ROMS is available from the address below

PCF 4

16 Wayside, Chipperfield, Hertfordshire. WD4 9JJ
Telephone: Kings Langley (09277) 69727




PC Files

- CLUBS/SUPPLIERS

Whether youwantto join a club, write off for software, or find a BBC dealer near you, you'll find the

information here

CLUBS

Acorn Computer Users Group
Abraham Moss Centre
Crescent Road

Manchester 8.

Contact: J Ashurst
Amateur Computer Club

St John's College

Oxford OX1 3JP.

Contact: Rupert Steele
Association of London
Computer Clubs
Polytechnic of North London
Holloway

London N7 8DB.

Contact: Robin Bradbeer
Atom/BBC User Group

c/o Superior Systems Ltd
178 West Street

Sheffield.

Bangor and District Micro
Users’ Group

Fodol Farm

Hafod Lane

Bangor

Gwynedd LL57 4BU.
Contact: Dilwyn Jones
BBC Micro User Group

1 Wavell Garth

Sandal Wakefield

West Yorkshire WF2 6JP.
Contact: Richard Sterry
Beebug

PO Box 50

St Alban's

Hertfordshire AL1 2AR.
Contact: Sheridan Williams
Bognor Computer Group

2 Ely Gardens

Aldwick Park

Bognor Regis

Sussex PO21 3RY.

Contact: ER Piper
Bottisham Acorn User Group
1 Rowan Close

Bottisham

Cambridge CB5 9BN.
Contact: John Harris
Bournemouth BBC Users Group
26 Felton Road Parkstone
Poole.

Contact: Norman Carey
Brighton, Hove and District
Computer Club

30 Leicester Villas

Hove

East Sussex BN3 5SQ.
Contact: J Smith

Cardiff BBC Computer Club
2 Whitcliffe Drive

Penarth

South Glamorgan.
Contact: Geoff Barker
ColourMicro Users Group
40a High Street

Stony Stratford

Milton Keynes.

Contact: Brian Pain
Computer Club

Caterham Leisure Centre
Godstone Road

Caterham

Surrey CR3 6RE.

Contact: J Hoges, M
Golsbrough

Derby Microcomputer Society
Contact: Ray Reeves on (332)
511889

Eastwood Town

Microcomputer Club

15 Queen’s Square
Eastwood

Nottingham NG16 3BJ.
Contact: Ted Ryan
Edinburgh ZX Computer Club
19 Meadowplace Road
Edinburgh.
Contact:Keith Mitchell
DL Evans

23 Hitchin Road

Henlow Camp
Bedfordshire.

Fareham and Portchester
Amateur Computer Club
23 Sandy Close
Petersfield

Hants.

Contact: Peter Smith
Farnham Computer Club
The Cottage

42 Manor Road
Aldershot GU11 3DG.
Contact: B Carroll
Harpenden Microcomputer
Club

7 Tylers

Harpenden
Hertfordshire ALS 5RT.
Contact: R Welch
Harrow Computer Group
16 St Peter’s Close
Bushey Heath

Watford WD2 3LG.
Contact: NP Butcher

R. Houghton

49 Addington Road
Irthlingborough
Wellingborough.

Iver Computer Society
141 Leas Drive

Iver

Bucks SLO 9RP.

Contact: John Haigh
Keighley Computer Club
Red Holt

Hainsworth Wood
Keighley

West York.

Contact: Colin Price
Kinder Peek Computer Club
36 Parkway

New Mills.

Contact: John Eary
Kingbee

54 Arlington Close
Kingswinford

West Midlands.

Contact: R Luff
Laserbug

10 Dawley Ride
Colnbrook

Slough

Berkshire SL3 0QH.
Contact: Paul Barbour
Liverpool BBC and Atom Group
56 Queen’s Drive
Liverpool L4 6SH.
Contact: Nik Kelly
Liverpool BBC Microgroup
14 Albany Avenue
Eccleston Park

Prescot

Merseyside L34 2QW.
Contact: Fred Shaw
Medway Atom Users Club
St John Fisher School
Ordnance Street
Chatham

Kent.

Contact: C Rutter

West Midlands Computer
Group

12 Apsley Road

Oldbury.

Mid-Cheshire Computer Club
Providence House

222 Townfields Road
Winsford

Cheshire CW7 4AX.
Contact: Dave Clare
Mid-Essex Micro Computer
Users Club

113 Writtle Road
Chelmsford.

Contact: IJR Seagar

Muse (for teachers)
Freepost

Bromsgrove
Worcestershire B62 7BR.
Namebug

6 Palm Close

Witham

Essex.

Contact: Andy Purkiss
National BBC User Group
40 Mount Pleasant Avenue
Wells

Somerset BA5 2JQ.
Contact: J Craig

Norwich Area Acorn User
Group

Room 12a

Norwich City College
Ipswich Road

Norwich NR2 2LJ.

Contact: Paul Beverley
North London BBC Micro Users
Group

Dept. of Chemistry
Westfield College
University of London
Kidderpore Avenue
London NWe 7ST.

Contact: Dr Leo McLaughlin
Peterborough Personal
Computer Club

920 Bourges Boulevard
Peterborough PE1 2AN.
Contact: Andrew Pike
Potbug BBC Users Group

8 St George's Avenue

High Lane

Tunstall

Stone-on-Trent.

Contact: MG Forster
Preston BBC User Group

8 Briar Grove

Ingol

Preston PR2 3UR.

Contact: D Coulter

J Price

Bedford House

27-28 St George's Road
Brighton

Sussex.

SOBAT Computer Club (East
London)

B25 Berridge House
Hillfield Road

West Hampstead

London NW6.

Contact: TA Kayani

South Wales Computer Club
22 Gendros Drive

Gendros

Swansea.

Contact: Nicholas Goodwin
Sutton Library Computer Club
Sutton Central Library

St Nicholas Way

Sutton

Surrey.

Contact: Jennifer Woeller
Tame Computer Club

57 Adonis Close
Tamworth

Staffordshire B79 8TY.
Contact: Tony Beckett
TRS/80 Beeb Users Group
25 Carr Lane

Willerby

Hull HU10 6JP.

Contact: RV Souter
Universal Micro Club

26 North Cape Walk
Corby

Northants NN18 9DQ.
Contact: Peter Wilson
Wandsworth Computer Club
Earlsfield Library
Magdalen Road

London SW18.

Contact: C Verrier

© 1983 D Boyd

Aardvark Software

15 Queensberry Avenue
Hartlepool

Cleveland TS26 9INW
A&F Software

830 Hyde Road

Gorton

Manchester M18 7JD
Acornsoft

4a Market Hill
Cambridge

AJ Software

61 Jeddo Road

London W12 9ED

ASP Software

145 Charing Cross Road
London WC2H OEE
BAKsoft

34 Humberstone Road
Cambridge

BBC Micro User

Europa House

68 Chester Road

Hazel Grove

Stockport

Beebsoft

Room 107

35 Marylebone High Street
London W1M 8AA
Beecon Educational Software
16 Kingrove Avenue
Beeston

Nottingham NG9 4DQ
Bourne Educational Software
Bedfield Lane
Headbourne Worthy
Winchester z

Hants S023 7SQ
Bryants

1 The Hollies

Chalcraft Lane

North Bersted

Bognor Regis PO21 55X
Busco

16 Colwill Walk
Mainstone

Plymouth

Cambridge University Press
Edinburgh Building
Shaftesbury Road
Cambridge
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WE HAVE TTIE TECHINOLOGY

TO MPLANT

Others have offered double tracking but only LVL offer TRUE DOUBLE
DENSITY as well. Double Density gives you twice as much storage capacity
on your present or proposed discs. For example a twin, 80 track, Double
Density drive gives an amazing 1,474,560 Bytes of on-line storage withup to
248 files. Our surgeons knife has CUT OUT THE 8271; (it is not capable of
supporting Double Density). In it's place is one small printed circuit board
which offers COMPATIBILITY WITH EXISTING BBC SOFTWARE. On a dual
drive it is simplicity itself to copy existing software from single density to
double density.

On the PCB is a new disc controller with support circuitry providing a much
improved decoding. This drastically redpces read errors by using a phased
locked loop data separater, which is superior to the standard window
circuit.

Fitting the controller does not need a surgeon either, the PCB simply plugs
into the socket vacated by the 8271 and whilst the DFS EPROM lives in the
normal position there is no soldering to do, or links to change. Your BBC
micro will now recognise the media density in the drive, and tell you if it is
correct. You may define what density you require, the number of tracks you
want, and which sides of the disc to use. The device gives complete
flexibility and comes with all utilities provided.

® DOUBLE DENSITY
@ UP TO 248 FILES
@ AUTOMATICALLY CHECKS e OWN PCB WITH SEPARATE

@ 40 OR 80 TRACK
@ BBC DFS COMPATIBLE

FOR CORRECT DENSITY 8 Mhz CLOCK
® NO 8271 (RARE & @ NO LINKS TO CHANGE
EXPENSIVE) @ NO SOLDERING
® SIMPLE TO FIT @ USERDEFINABLE DENSITY
@ UTILITIES PROVIDED @ SINGLE OR DOUBLE SIDED

@ DEFAULTS TO SINGLE
DENSITY ON POWER UP

WE HAVE THE TECHNOLOGY FOR YOU TO IMPLAN.
DOUBLE DENSITY.
Scientific House,
Bridge St, Sandiacre,
Nottingham,
Tel: 0602 394000




THERE'’S

AN LVL
DEALER
NEAR
YO ...

CCE Europe Ltd, Yate,
Bristol. 0454 321088

Software Plus, Bath.
0225 61676

Absolute Sound &
Video, Clifton, Bristol.
0272 24975

BUCKINGHAMSHIRE

Hi-Vu Electronics,
Milton Keynes. 0808
312808

A. L. Wheeler Ltd.,
Great Missenden. 02406
2560

Tarace Ltd.,
Wendover. 0296 623915

Oakleaf Computers,
Chester. 0244 310099

CUMBRIA

Barrow Computer
Centre, Barrow in
Furness. 0229 38353

Ace Computers,
Kendal. 0539 25728

The Computer Shop,
Carlisle. 076881 381

DERBYSHIRE

FAW Electronics Ltd.,
Chesterfield. 0246 33632

First Byte Computers,
Derby. 0332 365280

Gordon Harwood,
Alfreton. 0773 832078

Graves, [lkeston. 0602
325478

DORSET

Classic Computers,
Bournemouth. 0202
23456

ACL Radio Services
Ltd., Grays. 0375 7983

GLOUCESTER

Absolute Sounds &
Video, Cheltenham.
0242 583960

GREATER
MANCHESTER
C-Tech Software,
Hyde. 061 366 8223

Computer City
Widnes. 051
420 3333

Fairhurst Instrument
Ltd., Wilmslow. 06258
525694

Lomax Ltd.,
Manchester. 061 832
6167

HEREFORD

B.F. Kempsom,
Hereford. 0432 3480

K.A. de Cobain, Goole
0405 2366

HUMBERSIDE

Computer Facilities,
Scunthorpe. 0724
863167

KENT

Kent Micro Computer
Ltd., Maidstone. 0622

wm
o~
-~
@
ds

LANCASHIRE

The Alamine
Company, Colne. 0282
52784

J. Lambert (Radio)
Ltd., Burnley. 0282
71459

Home & Business
Computers Ltd.,
Oldham. 061 633 1607

I.M.O. COMPUTER
Centre, Burnley. 0282
54299

P.V. Microcomputer
Centre, Accrington.
0254 36521

Wildings Phogto Ltd.,
Wigan. 0942
44382/39682

LEICESTER

G.W. Gowling Ltd.,
Leicester. 0533
553232/542730

Percy Lord & Son Ltd.,
Wigston. 0533 785033

R.H. Murcott Ltd.,
Loughborough. 0509
214444

LINCOLSHIRE

Greens of
Gainsborough,
Gainsborough. 0427
5101/4

Oakleaf Computers
Ltd., Grantham. 0476
76994

Peter Rhodes, Market
Rasen. 0673 842361

LONDON

R. A. Bailey Ltd.,
Sydenham. 01 693 1818

Dondene Ltd., London.
01 723 1008

Paul Electrical,
London. 0] 542 6546

Canonbury Radio,
Islington. 01 226 9392
Electro-Leisure,
London. 01 727 0511

Off Records, London.
01 223 7730

Tisdalls, Newton-Le-
Willows. 092 52 8577

Thornguard Ltd.,
Heswall. 051 342 7516

NORFOLK

Adams & Dack (B. B.
Adams) Ltd., Norwich.
0603 22129/24813

Bennetts of Dereham,
Dereham. 0362 2488

NORTHUMBERLAND

George Storey,
Morpeth. 0670 55239

Tom Newton & Sons,
Seahouses. 0665 720307

NOTTINGHAMSHIRE

Basic Business
Systems, West
Bridgeford. 0602 819738

H. N. & L. Fisher
(Huthwaite) Ltd.,
Sutton-in-Ashfield. 0623
534385

S. P. Electronics,
Hucknall. 0602 632467

P. R. Hartley,
Ruddington. 0602
213492

Mansfield Computers
& Electronics,
Mansfield. 0623 31202

OXFORD

Rocon Ltd., Abingdon.
0235 24206

Absolute Sound &
Video, Headington. 0865
60844

Medlicott Bros.,
Shrewsbury. 0743 3060

Vermillion, Telford.
0952 582995

SUFFOLK

Emery & Co., Bungay.
0986 2141

C. E. Matthews & Co.,
Ipswich. 0473 215666

STAFFS

Gordon Foster,
Lichfield. 05432 22341

Kirklands, Stoke-on-
Trent. 0782 412511

John Bagnall Ltd.,
Stafford. 0785 3420

Computerama,
Stafford. 0785 41899

Haslemere Computers,
Haslemere. 0428 54428

Mr. Cad, Croydon. 01
684 8282

Minichip Ltd., Walton
on Thames. 09322 42777

Statacom Ltd., Sutton.
01 661 2266

Visionstore Ltd.,
Kingston. 01 546 8974

C.].E.
Microcomputers,
Rustington. 09062 6647

Microcentre Ltd.,
Bognor Regis. 0243
827779

Carvell of Rugby,
Rugby. 0788 65275

WEST MIDLAENDS

Richard Morris
(Electrical) Ltd.,
Warley. 021 429 1161

.B.C. Microservices,
Coventry. 0203 73813

Quality Radio & TV
Company, Birmingham.
021 430 5423

D.F. Gibbs Ltd.,
Coventry. 0203 87432

Wiltshire
Microcentre, Swindon.
0793 612299

Absolute Sounds &
Video, Swindon. 0793
3s222

WORCESTERSHIRE

Spurtree Data,
Boraston. 0584 810757

Phoenix Data Systems
Ltd., Great Malvern
06845 68478

YORKS

RDK Business
Systems, Wakefield
0924 381501

Eltec
Microcomputers,
Bradford. 0274 491373/2

Pennine Computers
Ltd., Halifax. 0422
41719

Arthur Yates Ltd.,
Ripon. 0765 2737

ISLE OF WIGHT

Excell of Bembridge,
Bembridge. 098 387
2578

Aberdata, Ystrad
Meurig. 0970 615522

Bucon Ltd., Swansea.
0792 467980

SIR Computers,
Cardiff. 0222 759015

SCOTLAND

C. Bruce Miller,
Aberdeen. 0244 632211

Computer Services,
Glenrothers, Fife. 0692
773710

Ghraham Begg Ltd.,
Caithness. 0955 4777

Commscot, Glasgow.
04] 226 4878

W. M. Coupar,
Blairgowrie. 0250 2436

Service Centre,
Greenolk. 0475 20228

Ian Hutchinson
(Leven) Ltd., Leven.
0333 23870

J. H. Donald Ltd.,
Hurlford. 0563 26477

HOLLAND

Radio Rotor BV,
Amsterdam. 010 31 20
125759

IRELAND

The Big Byte Shop,
Dublin.

Everyman Computer
Services, Ballymoney.
Co. Antrim. 026 56
62658

McLaughlin
Electronics,
Londonderry. 0504
65002

JERSEY

Mega Ltd., St. Helier.
0834 72263

ORKNEY

Orkney Television
Enterprise, Kirkwell &
Stromness. 0856 2613.
0856 850555

—— ——— —
I To: Leasalink Viewdata Ltd Scientific House, Bridge Street, Sandiacre, Nottingham NG10 5BA I

Please send me

| enclose a Cheque For: £

Double Density kit(s) at £90.85 (inc. VAT)

Please Debit My Access/Barclaycard

Day time Tel No

ORI L RN S



PC Files

HelP/

SUPPLIERS

Carsendale Enterprises
Dept B

44 Kingsway

Stoke on Trent
Staffordshire ST4 1JH
Carvells

3/7 Bank Street
Rugby

Central Program Exchange
The Polytechnic
Wolverhamptom
Chalksoft

Lowmoor Cottage
Tonedale

Wellington

Somerset TA2 10AL
Clares Micro Supplies
Providence House
222 Townfield Road
Winsford

Cheshire CW7 4AX

Computer and Media Services

Sherwood
Woodhouse Lane
Holmbury St Mary
Dorking

Surrey

Computer Concepts
16 Wayside
Chipperfield

Herts
Computercat

224 Chapel Street
Leigh

Lancashire

Contex Computing
15 Woodlands Close
Cople

Bedford MK44 3UE
lan Copestake

23 Connaught Crescent
Brookwood
Woking

Surrey GU24 0AN
Corona Software
73 High Road

S. Woodford
London E18 2QP
Cottage Software
Heather Cottage
Selly Hill

Whitby

North Yorkshire

N. Darwood
Halfacres

Stroud

Petersfield
Hampshire GU32 3PJ
DACC

23 Waverley Road
Hindley
Lancashire
Database

27 City Road

Stoke
Staffordshire

Dial Software

62 Downend Road
Bristol BS16 5UE
Digital Fantasia

24 Norbreck Road
Norbreck
Blackpool

BS Dollamore
Burton Road
Burton-on-Trent
Staffordshire
Electronics Applied
4 Dromore Road
Carrocltergis

Co Antrim

Eltec Services

217 Manningham Lane

70

Bradford BD8 7HH
FBC Systems

10 Castlefields
Main Centre
Derby

Focusplan

Focus House

57 Westgate
Cleckheaton

W. Yorks

Futura Software
63 Lady Lane
Chelmsford

Essex CM20TQ
Gaelsett Software
44 Exeter Close
Stevenage

Herts

Garland Computing
35 Dean Hill
Plymouth PL9 9AF
GED

70 Stoke Road
Bletchley

Milton Keynes
Gem Software

1 Oswald Road
Leamington Spa
Warwickshire
Gemini Marketing
9 Salterton Road
Exmouth

Devon

GJ Associates

35 Donovan Avenue
London

Golem

77 Qualitax
Bracknell

Berks

Griffin & George
285 Ealing Road
Alperton
Wembley
Middlesex

GT Software

8 Bull Street
Potton

Sandy
Bedfordshire
H&H Software

53 Holloway
Runcorn

Cheshire

James Hager

7 Basset Street
Camborne
Cornwall TR14 8SW
J Hargreaves
Updown

Pewley Way
Guildford

Surrey
Heinemann Computers in
Education

22 Bedford Square
London

SW Hessel Software
15 Lytham Court
Cardwell Crescent
Sunninghill
Berkshire
Hexagon Software
17 Straits Road
Gornal

Dudley

West Midlands DY3 2UR
Hopesoft

Hope Cottage
Winterbourne
Newbury
Berkshire

IJK Software

9King Street
Blackpool

Lancs

IT Services

27 Waterford Park
Radstock

Avon BA3 3GS
Kansas City Systems
Unit3

Sutton Springs Wood
Chesterfield S44 5XF

Kingfisher Computer Services

Durley Land
Keynsham
Bristol BS18 2AQ
Kosmos Software
1 Pilgrims Close
Harlington
Dunstable
Beds
Level 9 Computing
229 Hughenden Road
High Wycombe
Buckinghamshire HP13 5PG
Logic Systems
85 Hemingford Road
Cambridge
Longman Group
Longman House
Burnt Mill
Harlow
Essex
David McKeran
23 Warwick Drive
East Herrington
Sunderland
Tyne & Wear
Mayday Software
181 Portland Crescent
Stanmore
Middlesex
MED
640 Melton Road
Thurmaston
Leics LE4 8BB
MGB Software Support
52 Barley Croft
Harlow
Essex
Micro-Aid
25 Fore Street
Praze
Camborne
Cornwall
Micro-Jenn Software
81 Squirrels Heath Road
Harold Wood
Essex
Micromode
32 West End Avenue
Gatley
Ches
Microplus Software
6 Litton Way
Leeds
Micro Power

/8a Regent Street
Chapel Allerton
Leeds LS7 4PE
Microwave NW
24 Belford Road
Stretford
Manchester
Molimerx
1 Buckhurst Road
Town Hall Square
Bexhill-on-Sea
East Sussex
MP Software
165 Spital Road
Bromborough
Wirral
Merseyside

National Extension College
18 Brooklands Avenue
Cambridge CB2 2HN
Ordura Consultants
PO Box 179
Sheffield

Paean Systems
Wuebec House
Little Bealings
Woodbridge

Suffolk

Persoft

Freepost

Basildon

Shipley

West Yorkshire BD17 5SX
Primasoft

2 Spinney Close
Glossop

Derbyshire

Pro Software

121 Tyn-y-Twr
Baglan

Port Talbot

West Glam
Processor Applications
22 Mercer Close
Basingstoke

Hants

RMK Electronics
Hinton House
Station Road

New Milton

Hants

Ross Software

44 Premier Avenue
Grays

Essex

Salamander Software
27 Ditchling Rise
Brighton

Sussex

Schoolsoft

16 Shadwell Grove
Radcliffe-on-Trent
Nottingham

Paean Systems
Quebec House

Little Bealings
Woodbridge
Suffolk

Persoft

Freepost

Basildon

Shipley

West Yorkshire
BD17 558X

Secta Software

14 Bracadale Close
West Coombe Park
Coventry
Simonsoft

Front Street
Topcliffe

North Yorks

Small School Software
41 Sinah Lane
Hayling Island
Hampshire PO11 0HJ
Smash Hit Software
11 Calfridus Way
Bracknell

Herts

Softefex

11 All Saints Road
Creeting

St May

Ipswich

Software Invasion
50 Elborough Street
Southfields

London

Solar Soft
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HelP7

SUPPLIERS/DEALERS

5 Westmorland Drive
Camberley

Surrey GU15 1EW
Square Software
12a Uplands Terrace
Swansea

West Glamorgan
Squirrel Software

4 Bindloss Avenue
Eccles

Manchester

Stable Software
Compton Street
Compton

Nr Winchester
Hants

Superior Software
69 Leeds Road
Bramhope

Leeds

Virgin Games

61-63 Portobello Road
London W11

Wida Software

2 Nicholas Gardens
London W5 5HY
Zero Software

29 St Michael’s Close
North Walthams
Basingstoke

Hants

© 1983 D Boyd

DEALERS

LONDON
Brainstorm Computer
Solutions

N7

01-263 6926

Buffer Micro

SWi16

01-769 2887

3D Computers

W5

01-992 5855

Deans of Kensington
ws

01-937 7896

Deans of Kensington
w2

01-723 4630

Direct Data Marketing Ltd
SWi1

01-834 5016/5096

Group 70

E18

01-505 7724

Jessop Microelectronics Ltd
E2

01-739 3232/729 185
Kellys Computer Market
SE26

01-699 6202/4399

Lion Micro Computer
W1

01-580 7383/636 9613
Multi Data Services Ltd
SWi1

01-828 7467/9

REW West End Video Centre
WC2

01-240 3386/7

REW

W1

01-580 1785
Technomatic Ltd

NW10

01-452 1500
Technomatic Ltd

W2

01-723 0233

The Byte Shop

NW1

01-387 0505

The City Computer Centre
EC1

01-588 5537

The Video Palace

W8

01-937 8587

Vista Video

Wi1

01-580 9098

AVON

Avon Computer Rentals
Bristol

0272 550600

Datalink Microcomputer
Systems

Bristol

0272 213427/8
Microstyle

Bath

0225-334659

BEDFORDSHIRE

Broadway Electronics Ltd
Bedford

0234-213639

3D Computers

Manor Road Caddington Luton
Home & Continental Computer
Services

Biggleswade

0767 317300

BERKSHIRE

Computer Peripheral Supplies
Reading

0734 418383

3D Computers

Newbury

0635 30047

M E Electronics

Reading

0734 669480

Microstyle

Newbury

063541929

P J Microsystems
Crowthorne

03446 2351

Kenneth Ward Computers
Sunningdale

0990 25025

Windsor Computer Centre
Windsor

07535-58077

BUCKINGHAMSHIRE
Chiltern Electronics
Chalfont St Giles
02407 71234

3D Computers
Milton Keynes

0908 317832

Advertisers Index

CAMBRIDGESHIRE
Cambridge Computer Store
Cambridge

0223-65334

Control Universal
Cambridge

0223-358757

CHESHIRE

APL

Chester

0244 21084

Diskwise Computer Centre
Stockport

0752 267000/268456
Marple Computer Centre
Marple

061-449 9933

Northern Computers
Warrington

0928-35110

3SL System Support Services
Sandbach

09367 3842/61249

CLEVELAND

Customised Electronics Ltd
Middlesbrough
0642-247727

CORNWALL
Brewer & Bunney
Cambarne

0209 712681
Microtest Ltd
Bodmin

0208 3171

DERBYSHIRE
Datron Micro Centre
Derby

0332-380085

DEVON

A & D Computers
Exeter
039277117

Bits & Bytes
lifracombe
0271-62801

Electronic0

RCOENSOi e L i Tl
AimResearch .......................
Algotek Computer Company.......
AnthonyAshpitel ....................
Antlerltd... ..ol

Cambridge ComputerStore .......
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CJEMicroSystems .................
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PC Files

HelP/

DEALERS

Devon Computers
Paignton

0803-526303

J.A.D. Integrated Services
Plymouth

0752 62616/29038

DORSET

Landsowne Computer Centre
Bournemouth

0202 20165

CO DURHAM

Darlington Computer Shop
Darlington

0325 480697

ESSEX

Akhter Instruments Ltd
Harlow

0279 412639

Computers for All
Romford

0708-60725

Direct Data Marketing Ltd
Brentwood

0277 229379/214168
Healey Management Services
Basildon

0268 416155

Microcore

Chelmsford

0245 64230

GLOUCESTERSHIRE
Computer Shack
Cheltenham

0242 584343
Milequip Ltd
Gloucester

0452 411010

HAMPSHIRE

Ameeco Ltd

Andover

0264 58744
Basingstoke Computer Centre
Baskingstoke

0256 52203

Business Electronics
Southampton

0703 738248
Electronequip
Fareham

0329 230670

New Forest Computer Systems
Ringwood

04254 77880

R D S Electrical
Portsmouth

0705-812 478

The Byte Shop
Southampton

0703 334711

Baytree Bookshop Ltd
Waterlooville

07014 3084

HERTFORDSHIRE
Compshop Ltd
New Barnet
01-441 2922
Computer Plus
Watford

0923 33927

3D Computers
Rickmansworth
0923 779250
Q-Tek Systems Ltd
Stevenage

0438 65385

The Hobby Shop
Stevenage
043851713

72

HUMBERSIDE

Holderness Computer Services
Hull

0964 30225

Microserve (Humberside) Ltd
Scunthorpe

0724 849696

The Computer Room

Hull

0482 26297

Vixon Computer Systems
Cleethorpes

0472 58561

KENT

Kent Micro Systems
Canterbury

0227 50200/50366
Medway Computers Ltd
Chatham

0634 826080/681547
The Data Store

Petts Wood

0689 26698

LANCASHIRE

B & B (Computers)

Bolton

0204 382741/384599
Blackpool Computer Centre
Blackpool

0253 27091/20239

Merit Computers Ltd
Wigan

0942-495821

Microrose Ltd

Bentham

0468 62180

Modern Electronics

St. Annes

0253711875

Sweetens Computer Services
Preston

077252443

LEICESTERSHIRE
D A Computers
Leicester

0533 549407
Mays of Leicester
Leicester

0533 58662

LINCOLNSHIRE
Felix Computers
Boston

0205 65400

ZR (Computers) Ltd
Lincoln

0522 31621

MANCHESTER

NSC Computing Shops
Manchester

061 832 2269

The Byte Shop (Manchester)
Manchester M1

061236 4737

MERSEYSIDE

Data Exchange
Birkenhead

051647 9185

Dams Office Equipment
Kirkby near Liverpool
0515487111

MIDDLESEX

Da Vinci Computer Shop
Edgware

01-952 0526

Microage Electronics
Edgware

01-9597119

Ozwise Computers
Harrow

01-429 1060
Twickenham Computer Centre
Twickenham

01-891 1612

Twillstar Computers Ltd
Southall

01-574 5271

MIDLANDS

Camden Computer Systems
Birmingham

021771 3636

The Byte Shop

Birmingham

0216227149

The Coventry Micro Centre
Coventry

0203 58942

Walters Computers Systems
Stourbridge

03843 70811/2/3

NORFOLK

Anglia Computer Centre
Norwich

0603 29652

NORTHAMPTONSHIRE
Dataleaf

Wellingborough

0933 228966

Daventry Computer Centre
Daventry

03272 78058

Futron Computers Ltd
Northampton

0604 21051

NOTTINGHAMSHIRE
Leasalink Viewdata
Nottingham

0602 396976/399484
The Byte Shop
Nottingham

0602 40576

Vista Video
Nottingham

0602 48400

SHROPSHIRE
Jentech Services Ltd
Bridgenorth

07462 5287

SOMERSET

Somerset Business Computers
Taunton

0823-52149

The Computer Room

Yeovil

0935-20268

STAFFORDSHIRE
Computerama
Stafford
078541899
Computer Cabin
Newcastle

0782 628785

SUFFOLK

Micro Management
Ipswich

047359181

Midwich Computer Co Ltd
Rickinghall

0379 898751

Suffolk Computer Centre

Bury St Edmunds
0284 705503

SURREY

Croydon Computer Centre
01-689 1280

Dorking Audio Systems
Dorking

0306 882897

Guildford Computer Centre
Guildford

0483-578848

JS Simnett Computers Ltd
Kingston upon Thames
01-546 3793

3D Computers

Surbiton

01-337 4317

3D Computer Centre
Sutton

01-642 2534

SUSSEX

Capital Cameras
Crawley

0293 543555
Castle Electronics
Hastings
0424-437875
Gamer

Brighton
0273-698424
Michael Business Systems
Burgess Hill
04446 41441

TYNE AND WEAR
Atomline

Whitley Bay

0632 532051

HCCS

Gateshead
0632-821924

Quality Services Group
Newcastle Upon Tyne
0632 614646

WARWICKSHIRE
Leamington Hobby Centre
Leamington Spa

0926 29211

YORKSHIRE

Com-Tec

Barnsley

0226 46972
Customised Electronics Ltd
Leeds

0532-792332

Datron Computers & Supplies
Sheffield S10
0742-755105

Datron Micro Centre
Sheffield S7
0742-585490

Eltec Services Ltd
Bradford

0274-491371

GTM Word Processors
Leeds

0532865118

Micro Power

Leeds LS7
0532-683186/696343
Riggers

Harrogate

0423 68851

Superior Systems Ltd
Sheffield 1
0742-755005
Yorkshire Microcomputers Ltd
Scarborough
072378136




THE BEST BBC MICRO SOFTWARE

PRODUCED BY AN INDEPENDENT SOFTWARE HOUSE BBC
— TOP QUALITY MACHINE-CODE PROGRAMS —
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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

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 e0@®

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 ee®

Based upon the arcade game of ZYGON,
but our version improves upon the
original arcade game itself. You have to
shoot the aliens out of their “boxes”
before the “boxes” fill up. Once full,
the aliens fly down relentlessly, ex-

loding as they hit the ground.
guilabe 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

LI3GHe

Arcade-style game based upon features
from DEFENDER and SCRAMBLE. 5
types of menacing alien fire at you and
may attempt to ram you. Separate attack
phases, fuel dumps, repeating laser
cannon, asteroids, smart bombs, hi-
score, rankings, 6 skill levels, sound
effects.

“A thoroughly enjoyable program, well
worth the money . ..

HOME COMPUTING WEEKLY

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.

“Both
usual bunch of extra-terrestrials.”

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
MYCROSTYLE, 29 Belvedere, Lansdown Road, Bath

are well-produced, with colourful
YOUR COMPUTER

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

raphics, responsive controls and the

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

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.

WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS

SUPERIOR SOFTWARE

Dept. P.C.F.
69 Leeds Road, Bramhope, Leeds.
Tel; 05632-842714

DISC SOFTWARE AVAILABLE NOW
All our programs are ready for despatch on 5% discs at

£11.95 each.

(3) All our

WE GUARANTEE THAT: 1

(1) All our software runs correctly on all current operating
systems and BASIC ROMs.

(2) All our software is available before we advertise.

re is

tched within 48 hours by first class post.

(4) In the unlikely event that any of our software fails to load,
return your cassette or disc to us and we will immediately
send a replacement.




THE

RH ELECTRONICS
COLOUR LIGHTPEN

BRINGS OUT THE ARTIST

Place the pen gently on the
screen and a new world presents
itself. You can draw on your TV
screen. Just like you would on
paper but with the added excite-
ment and flexibility of using an
electronic light pen.

You can construct shapes, lines
and with the software packs soon
to be available, you'll be able to
create a host of effects, which will
all spring to life in glorious colour.

Simply plug the interface board
into the analogue input socket of
the BBC Model B Microcomputer.
(We can supply fitting instructions

\

IN EVERYONE

for BBC Model A users.) Valid
inputs are indicated by an LED at
the end of the pen which only
responds to the light pulses from a
TV or monitor screen. The pen
sensors are sheathed in a
professional quality case and react
practically instantly (200nS).
Supplied with a machine code drive
routine and four basic programmes,
you have the flexibility to select
the mode most suited to your
work.

You'll find RH Electronics’ light
pen pure inspiration. It'll bring out
the artist in you.

Price £45.95p (inc. VAT p&p)
for BBC Model B Microcomputer.

Make cheque or PO payable to
RH Electronics Limited,
allowing 28 days for delivery.

R. H. Electronics Sales Limited

Chesterton Mill, French’s Road,
Cambridge CB4 3NP

Telephone (0223) 311290

Approved by Acorn Computers
for the BBC Microcomputer,
Model B.

R AT




