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Dual screen operation
Full screen memory editor

60 machine code commands
Invaluable if you wish to
program, debug, or learn about
assembler

————

General purpose file

management package

* Allows large amounts of
inforn‘tati&:m to be stored and
processe

* Extremely flexible

* Easy to use

FOR THE B.B.C. MICRO

Revolutionary new debugging
tool for Basic programmers
Dual screen operation

Single step facility

Speed adjuster

a 8 8 @

Gives YOU control over Basic.

'FREE!
information pack
To find out about these

and other Beebugsoft products
please phone for a

FREE information pack.
24 hour 0494 81 5228

ST
siii

ORDERING

INFORMATION

All these products are
available from your local
dealer and larger branches
of Boots.

Fost and packing 50p Prices include VAT
Telephone orders s

(24 hﬂurs} Access
049816666 e

Mail order:- P.O. Box 50
St Albans Herts

For further information
telephone (0727) 60263

£25.00

|

* The Information ROM
®  On screen Help facility to aid

programming
* Includes Basic keywords *
Sound * Colour * Teletext * VDU

commands * FX Calls * GCOL *
Screen Modes * Memory usage
* PAGE/HIMEM etc

; 3 £19.00

| DISCMASTER |

Eleven powerful utilities to
support the disc user:-
Disc Editor * String Search *

* Movedown * Disc
Menu * Indexer * Copier * Link *
Owerlay * 40 to 80 * Dual
Catalogue * Formatter

ROM-based spelling checker for
Wordwise or View

* Extremely fast on test timings
Watford 1.3 DFS — 920 wpm
Acorn 1.2 DFS + tube - 1450 wpm

* 6,000 word dictionary disc

* Dictionary increased with usage
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The Micro User welcomes program list-
ings and articles for publication. Material
should be typed or computer-printed, and
preferably double-spaced. Program list-
ings should be accompanied by cassette
tape or disc. Please enclose a stampead,
self-addressed envelope. otherwise the
return of material cannot be guaranteed.
Contributions accepted for publication will
be on an all-rights basis

¢ 1985 Database Publications Ltd. No
matarial may be reproduced in whole or in
part without written permission. While
every care is taken, the publishers cannot
be held legally responsible for any errors in
articles, listings or advertisemeants

The Micra User is an independent
publication and neither the BEC nor Acorn
Computers Lid are responsible for any of
the articles in this issue or for any of the
apinions expressed.

Mews trade distribution:
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NEWS

Read all about it! All the latest events in
the BBC Micro's ever changing world.

DRAUGHTS

There's hours of fun in this superb micro
version of the ever popular board game.

RAMIFICATIONS

A complete market survey of ROM/RAM boards
plus two utilities for sideways RAM users.

MUTANT FLY

High speed arcade action: Have you the
courage to tackle the deadly monsters?

INSIDE BASIC

We continue our series on using BBC Basic's
own routines in machine code programming.

SOFTWARE SCENE

Our fearless reviewers present their in-depth
evalution of some of the recent releases.

4 MICRO USER July-1985

ADVENTURES
Once again our frank columnist takes her
usual critical look at the world of adventures.

MICROLINK

Getin on the most ambitious development yet
in the expanding world of telecomputing.

COMPACTER @

Save time and valuable storage space with
this utility to compress the Mode 2 screen.

COMPUTERSPEAK
ls computer jargon tying you in knots? Fear not,
we'll try to unravel some of the mysteries.

DOUBLE HEIGHT

A fascinating routine to let you print double
height characters by intercepting OSWRCH.

-’
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Already a classic among
adventure games, the
new disc-based version
of The Hobbit features
superb colour graphics,
making it more
enjoyable than ever.

To celebrate, we're
giving away 50 of them.
All you have to do is
find the hidden
characters in a word
square and The Hobbit
could be yours.

L

CONTENTS

MICRO DISCO

Let your graphics swing to your favourite
recordings with these video technigues.

ALARM CLOCK

Tired of dropping off during your late night
sessions? This program will help you.

UPGRADE

We explore how the second processor options
can give your BBC Micro increased power.

COMPOX

This 3-dimensional version of Noughts and
Crosses will really exercise your mind.

6502 GAMES

In Part V of the series we |look at scoring and
how to incorporate the high score table.

C——

PROBLEM PAGE

Stepper motors, music, printers and nautical
communications are all examined.

INITIALISING THE OS

A detailed guide to how the operating system
functions when you switch on or press Break.

152
aD

BODY BUILDING

Wouldn't it be nice if the BBC Micro had a
numeric keypad? Here's how to build one.

COOK'STOUR

A personal look at what is, was and should be

—See Page 31 g

166
185

happening in the world of the BBC Micro.

MICROMAIL

The part of the magazine you write yourself —
your news, views, ideas, praise and moans,

ORDER FORM

From back issues to binders, cassettes to cases,
discs to dust covers — they're all here.

(199
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Increase your fire power!

More than just a joystick—a system

A Nylon encased—Steel shafted joystick with ball and socket joint.
A Fast sprung return to centre.

A Graphite wiper linear potentiometers.

A 12 Months Guarantee.

A 7 day Money back Guarantee (on Hardware).

Complete control at your fingertips

A superb joystick and a keypad for the price of either one. Plus the software to integrate it
into the computer’s system. One handset will work on it's own in the A/D port as a joystick
and two fire buttons. Joystick is immediately compatible with ACORNSOFT and

similar software. -

The interface joins together the analogue and the user ports to use the full "
keypads giving a total of 24 user definable keys. The interface can also be

used as a splitter for the A/D port to take two items at the same time,

e.g. joystick and lightpen.

DELTA DRIVER on cassette or disc: Two programs on each
cassette or disc. One converts machine code programs
from the keyboard to the joystick or keypad, with ‘

adjustable sensitivity on the joystick and will
run on any O.S. The second program
(needs O.5. 1.0 or later and an

interface) duplicates any keyboard % TR
keys on the keypads, in the '
operating system, so that S ——

it can become a
numeric keypad or
will take on the

function keys.

MNumerous stockists
nationwide or direct
from us.

SAE for more
detailed information.

= < VOLTMACELTD
Made in England PARK DRIVE

DELTA 14b HANDSET £14.95
DELTA 14b/1 A/D/USER PORT INTERFACE £14.85 BALDOCK
DELTA DRIVER CASSETTE £5.95 or DISC £9.95

Prices include VAT and P&P. H ERTS

= sG7 6EV
wim Tel: (0462) 894410

Callers welcome at the factory —Monday to Friday.
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OLIDISK's SIDEWAYS RAM is an almost indispensible add-on for the BBC user.

L is available in either 32k, 64k or 128k byte capacity and is compatible with all issues of BBC
picrocomputers along with most of the add-ons and ROMs obtainable for it.

o date, more than 37,000 units have been sold.

he Sideways RAM occupies the right most ROM socket of the BBC and sits in the same position in
e micro’s memory map as the paged ROMs.

is means that the Sideways RAM can run almost all ROM type software including languages,
ilities and filing systems.

e difference between Sideways RAM and Sideways ROM is that RAM can be written to meaning
at only the presently required software has to be loaded into the machine, thus making redundant
ie multitude of high current consumption and often unsightly ROM extension boards.

ideways RAM is also an invaluable tool for writing ROM type software to run on the BBC since
pftware may be assembled straight into the area in which the final version will run. This will save alot
f time over using offset assembly and eprom programming/erasing on a non Sideways RAM
guipped BBC.

or the user who is not interested in writing ROM type software but is in need of the utilities provided
the use of the Sideways RAM, we supply free software to make maximum use of the Sideways
AM facilities.

hese are included in the Sideways RAM Software package, a collection of no less than 5 diskettes
ontaining nearly 100 programs, from database, word processor, music system, sprite graphic,
printer buffer, virtual memory, spelling checker, RAM disk, RAM filing system, VDU replay,
lisassembler, machine code monitor, macro basic, video digitised pictures etc. and Solidisk Most
Advanced Disk Filing System version 2.0.

Another extremely useful feature is the ability to configure the Sideways RAM as a*SILICON DISC’
s in our STLDISC program. It makes use of available Sideways RAM as an extra disc drive.
Dnce the STLDISC program is loaded it acts exactly like a normal DFS with the exception that one
firive is now allocated to the Sideways RAM. All operations on this drive are much faster than a
shysical disc drive and, of course, impart no mechanical wear to them. This means that programs
ay be repetitively loaded, saved, spooled or exec’d many times and only the final version need
actually be saved to disc.

I'he extensive use of the facilities offered in the STLDISC program will allow the physical disc drives
0 go longer between services and the discs themselves to last longer and could in fact pay back for
tself in a fairly short while.

e STLDISC program will operate on any size of Sideways RAM and will configure itself to the
available space. Therefore a 16k board will give 4k bytes of storage, whereas the 32k will give 20k
bytes and the 128k up to 116k bytes of ‘Silicon disc’ storage space.

PRICES

e listed price (effective from the 15 April onwards) comprises the Sideways RAM fully guaranteed
or 1 year, comprehensive manual and a software package consisting of 5 diskettes formatted either
40 or B0 track. Please specify when ordering.

SWR32 (32k unit, by far the most popular): £58.95

SWR64 (64k unit, new introduction model): £85.00

SWR128 (128k unit, the second most popular): £149.00

As Solidisk Software Support Service has to produce in excess of 16,000 diskettes every month, we
egret that we can no longer provide personalised service for disk copying. In extreme cases, when
Wou need to update your software diskette, either reorder a new software package (which is always
s0ld to you at nominal media cost (plus post and packing) or return the old package with £2.00 to
cover post and packing. You may avoid post and packing costs if you call at Solidisk’s stand at any
BBC micro exhibition or at the Solidisk office.

UPGRADING

Uparading from a smaller model is very simple: you return the old RAM board to us with your
payment.
The histed prices include the full software package and new manual.

WHAT THE SPECIALISTS SAY:

PCN (MAY 84):
‘Power to yvour
BEEB’ ;
A&B: ‘Break
the RAM

barrier’

SWR 64

Your BBC would not be without it

Solidisk Sideways RAM is indispensible to all BBC computers

THE SOFTWARE PACKAGE

The Software package comprises of 5
diskettes, formatted either in 40 or 80
track. Please specify when ordering.

Volume 1:

Volume 1 contains all the general
applications of Sideways RAM such as
load and save ROMs (the Menu program),
printer buffer (the Printer program),
Improved Disk Filing System with
unlimited catalog or PAGE at &EQ0
(STLOEO0O and 2.0 ROM), Silicon Disc (the
STLDISC program), the Quickcopy and
the Fast Backup programs which use
Sideways RAM to save you time and disk
swapping effort.

Volume 2:
Volume 2 contains the Wordprocessor,
Spelling Checker and the English
Dictionary.

Volume 3:

Volume 3 contains the Macro Basic (a
program generator), a Linker-Editor and
the Virtual Memory Program, which lets
vou use Sideways RAM to store Basic
programs thus allowing otherwise too
large programs to run.

Volume 4:

Volume 4 contains a suite of programs, all
part of the Solidisk Database system. This
Database allows you to retrieve any record
of up to 6500 records quicker than you can
remove your finger; each record cari have
up to 15 fields of up to 60 characters long.
15 utilities are included allowing printing of
forms, tabulation, mailmerge, maths etc.

Volume 5:

Volume 5 contains extensive
programming aids such as the powerful
Solimon, the 65C02 assembler, the
Solitrace, a dual screen tracing utility, the
Invisible trace, the Sprite and Sprite
generator capable of moving 32 sprites
anywhere in a single picture frame, the
VDU Recorder, which mimics a £10,000
graphic computer and more.

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX $S2 6JQ. TEL. SOUTHEND (0702) 354674 (10 lines).

ACORN USER

: FROM: TO SWR32 TO SWRe4 TO SWR128
WAN 84 . SWR16 £20 £43
Exciting . . . e SWR 32 £23

£56



SOLIDISK + MITSUBISHI
BIG DEAL.:

THE MITSUBISHI 640K DISK OUTFIT:
This offer comprises:

— One Double Sided, 80 track Mitsubishi M4853 disk
drive, cased in beige.

— One Solidisk DDFS Single and Double Density Disc
Upgrade.

— All leads and manuals (2).

— One Software package comprising 5 program
diskettes as detailed below.

— Full one year guarantee.

— All for £209.95 inclusive of VAT and carriage.

IMPORTANT

If you upgrade (now or later) to twin Mitsubishi M4853
disk system, Solidisk will offer you, subject to stock
availability, absolutely free a CPU and keyboard case
as shown earlier.

For that, you have the

Scribe, you enter the WP by *WP (filename), then star!
typing. What you see on the screen will be exactly

printed on paper. |

You don’t even need to read the manual twice, the mo
useful commands are all displayed on the top part of tlj
screen. E
This Word Processor features 80 column screer
throughout, direct on screen justification, automatig
margins, page numbering, printer special commands;
Wordstar like editing commands for block move, block
delete, block copy, print, save, load text to cursor;
insert and overwrite, search and replace, total word

count, word frequency count, free space, * commands

etc, etc.

Solidisk WP loads and saves texts under 1 second flat
and also you may save the edited version as many times
and under any filename vou like.

And also better than any other wordprocessor, you can

spell check your document without leaving it, simply
type in Control-U.

choice of ordering a 640k
Mitsubishi disk outfit now
and then later on, of
returning your disk drive,
enclosing payment of £160
to cover the second disk
drive and carriage.

Alternatively, save by
ordering right now a
complete twin Mitsubishi

(2MB unformatted, 1.3 MB
formatted) Fantastic Offer at
only £359.95 inclusive.

THE HARDWARE:
As described earlier as
shown opposite.

It has
generating capability too.
You may create any

entering the words.
Solidisk WP is also excellent
as a training tutor for

16 bit computers.

Volume 2:
Solidisk Database. Solidisk
Database is a random

access system, completely
menu driven and more
importantly, very easily
customised to suit any

THE SOFTWARE:

The software comprises 5 diskettes, formatted in 80
tracks. Volume 1 contains the Word Processor,
Volume 2 the Database, Volume 3 the new
Spreadsheet 1.1, Volume 4 the disc, tape utilities and a
blank dictionary.

It would take several pages to describe them all. In
general, they are of the highest standard as our
hardware products. Only the first 2 volumes will be
described below.

Volume 1:
Solidisk Word Processor and Spelling Checker with
English dictionary. Easier than View, Wordwise or

particular need.

Important features include unlimited filesize and
number of records, all maths functions and 80 column
screen throughout. Solidisk Database is particularly
simple to understand and easy to use. You are first

self dictionary

dictionary you like simply by

Wordstar, as used on most!

N
A

Sol

Sin
M(
adj
Su
RC
il'lfl
A
au
A

presented with an option menu, which comprises 15-

different options. Each option will then lead to a new
menu and so on. Mostly you only have to enter an
appropriate data or hit the RETURN key.

You can design a new database, list all records, edit
them, merge them, split them, making mailshot with
Solidisk WP etc. For instance, Solidisk telephone
enquiries are dealt with by an ordinary BBC with twin

Mitsubishi holding the last 4000 sales records. Typingin |

the name you retrieve the complete record quicker

than you can remove your finger. It of course runs
Solidisk Datafile.

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX S52 6JQ. TEL. SOUTHEND (0702) 354674 (10 lines).
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NEW PRODUCT
ANNOUNCEMENTS

Solidisk MODEM.

Single chip FSK, Multistandard internal
MODEM, requires no soldering, no
adjustment.

Supplied with Menu Driven SoliComms 16k
ROM, ready to be connected to any
information provider such as Prestel or Gold.
Auto dialling, auto answer, auto baud rate,
auto error correction.

Available soon. Price: £39.95 inclusive.

Solidisk Third Processor

Internally fitted 6502 compatible with Acorn
Second Processor, 128k as standard,
upgradable to 256k, 4 Sideways ROM sockets,
software supplied in ROM allowing unused
RAM to be loaded with Sideways Software or
used as Silicon Disk. Available soon.

128k 6502 TP: £179.00 inclusive.

256k 6502 TP: £229.00 inclusive.

T £ e T e e SN,

IN STOCK:

1) NEW LOW PRICE EPROMS.

2764s and 27128s are going down in price.

5 x 2764s now cost you only 24.95 per pack.
3 x 27128 now only 25.95 per pack.

2V PLENTY OF UVIPROMS AND
UVIPACS.

3) ELECTRON DISK INTERFACE.

This interface is BBC compatible and includes
3 Sideways ROM sockets.

It Plugs into the PLUS-1 and allows direct
attachment of disk drive and software
compatibility with BBC disks.

PRICE: £39.95 inclusive, P&P: £1.00. ,

SOLIDISK LOCAL
EXPERTS

We have people able to fit your equipment free of
charge in all the following towns. If your area is not
mentioned, ring the office!

Dunstable, Leighton Buzzard, Reading, Peter-
borough, Wimslow, Penzance, Torquay,
Wimborne, Basildon, Stroud, Southampton,
Hoddesdon, Watford, Bexley, Margate,
Rochdale, Boston, London (all areas), Oldham,
Hunts Cross, East Dereham, Rushden, West
Bridgford, Wantage, Bambury, Grimsby,
Kingston, New malden, Woking, Taunton, King
Norton, Sutton Coldfield, Halesowen,
Leamington Spa, Hassocks, Salisbury,
Swallowne, Leeds, Huddersfield, Treowen
Newtown, Newtownards, Co Fermanagh, Co
Londonderry, Le Mesnil St Denis (France),
Kalgoolie (Australia), Paramatta (New Sth
Wales), Manawatu (New Zealand).

Short form price list. Full price list on request.

Dty ltems Prices P&FP

Sideways RAMs:

SWR32 £58.95 £1.00

SWRa4 £85.00 £1.00

SWRI128 £149.95 £1.00

CPU & Keyboard

Case (both) £30.00 £3.00

Solidisk DDFS.

DDFS {with 1.9 ROM) £38.95 £1.00

DDFES (with 2.0 ROM) £48.95 £1.00

DFDC (with 2.0 ROM) £h4.95 £1.00

g” Controller £RY 05 £1.00

Special Offers,

640k Disc Offer £206.95 £3.00

1.3MB Fantastic Offer £356.95 £3.00

Eprom Egquipment.

Programmer £19.95 £1.00

Eraser £19.95 £1.00

2764 x 5 new low price £24.95 £1.00

27128 x 3 new low price £25.95 £1.00

Datalife Diskettes,

MD525 SS/DD £17.00 £1.00

MD550 DS/DD £22.00 £1.00

MD557 25/4D £28.00 £1.00

65C02 with Software £13.00 £1.00

Solimon-2 16k ROM £13.00 £1.00

2.0 DFS 16k ROM £20.00 £1.00
Total

Mame:

Address:

Barclay/ Access:

Prices and specifications correct at time of going to press: we do reserve the right
however te change without prior notice.

e s R v T IRAETET 17 CLUCWVAIE ALIE Al ITUEMODLOM . CEA FESEY €22 210y TFI SOM ITHEND (0702Y 354674 {10 nes).




" SOLIDISK + MITSUBISHI
BIG DEAL:

l

THE MITSUBISHI 640K DISK OUTFIT:
This offer comprises:

— One Double Sided, 80 track Mitsubishi M4853 disk
drive, cased in beige.

— One Solidisk DDFS Single and Double Density Disc
Upgrade.

— All leads and manuals (2).

— One Software package comprising 5 program
diskettes as detailed below.

— Full one year guarantee.

— All for £209.95 inclusive of VAT and carriage.

IMPORTANT

If you upgrade (now or later) to twin Mitsubishi M4853
disk system, Solidisk will offer you, subject to stock
availability, absolutely free a CPU and keyboard case
as shown earlier.

For that, you have the

Scribe, you enter the WP by *WP (filename), then start
typing. What you see on the screen will be exactl
printed on paper.

You don’t even need to read the manual twice, the mos
useful commands are all displayed on the top part of the
screen.
This Word Processor features 80 column screen
throughout, direct on screen justification, automatic
margins, page numbering, printer special commands,
Wordstar like editing commands for block move, block
delete, block copy, print, save, load text to cursor,
insert and overwrite, search and replace, total word
count, word frequency count, free space, * commands
etc, etc.

Solidisk WP loads and saves texts under 1 second flat
and also you may save the edited version as many times
and under any filename you like.

And also better than any other wordprocessor, you can
spell check your document without leaving it, simply
type in Control-U.

choice of ordering a 640k
Mitsubishi disk outfit now
and then later on, of
returning your disk drive,
enclosing payment of £160
to cover the second disk
drive and carriage.

Alternatively, save by
ordering right now a
complete twin Mitsubishi

(2MB unformatted, 1.3 MB
formatted) Fantastic Offer at
only £359.95 inclusive.

THE HARDWARE:
As described earlier as

It has self dictionary
generating capability too.
You may create any
dictionary you like simply by
entering the words.
Solidisk WP is also excellent
as a training tutor for
Wordstar, as used on most
16 bit computers.

Volume 2:
Solidisk Database. Solidisk
Database is a random

access system, completely
menu driven and more
importantly, very easily
customised to suit any

shown opposite.

THE SOFTWARE:

The software comprises 5 diskettes, formatted in 80
tracks. Volume 1 contains the Word Processor,
Volume 2 the Database, Volume 3 the new
Spreadsheet 1.1, Volume 4 the disc, tape utilities and a
blank dictionary.

It would take several pages to describe them all. In
general, they are of the highest standard as our
hardware products. Only the first 2 volumes will be
described below.

Volume 1:
Solidisk Word Processor and Spelling Checker with
English dictionary. Easier than View, Wordwise or

particular need.
Important features include unlimited filesize and
number of records, all maths functions and 80 column
screen throughout. Solidisk Database is particularly
simple to understand and easy to use. You are first
presented with an option menu, which comprises 15
different options. Each option will then lead to a new
menu and so on. Mostly you only have to enter an
appropriate data or hit the RETURN key.

You can design a new database, list all records, edit
them, merge them, split them, making mailshot with
Solidisk WP etc. For instance, Solidisk telephone
enquiries are dealt with by an ordinary BBC with twin
Mitsubishi holding the last 4000 sales records. Typingin
the name you retrieve the complete record quicker

than you can remove your finger. It of course runs
Solidisk Datafile.

SOLIDISK TECHNOLOGY LIMITED, 17 SWEYNE AVE, SOUTHEND-ON-SEA, ESSEX 552 6J0Q. TEL. SOUTHEND (0702) 354674 (10 lines).
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NEW PRODUCT
ANNOUNCEMENTS

Solidisk MODEM.

Single chip FSK, Multistandard internal
MODEM, requires no soldering, no
adjustment.

Supplied with Menu Driven SoliComms 16k
ROM, ready to be connected to any
information provider such as Prestel or Gold.
Auto dialling, auto answer, auto baud rate,
auto error correction.

Available soon. Price: £39.95 inclusive.

Solidisk Third Processor

Internally fitted 6502 compatible with Acorn
Second Processor, 128k as standard,
upgradable to 256k, 4 Sideways ROM sockets,
software supplied in ROM allowing unused
RAM to be loaded with Sideways Software or
used as Silicon Disk. Awvailable soon.

128k 6502 TP: £179.00 inclusive.
256k 6502 TP: £229.00 inclusive.

'ﬁ

IN STOCK:

1) NEW LOW PRICE EPROMS.

2764s and 27128s are going down in price.

5 x 2764s now cost you only 24.95 per pack.
3 x 27128 now only 25.95 per pack.

2) PLENTY OF UVIPROMS AND
UVIPACS.

3) ELECTRON DISK INTERFACE.

This interface is BBC compatible and includes
3 Sideways ROM sockets.

It Plugs into the PLUS-1 and allows direct
attachment of disk drive and software
compatibility with BBC disks.

PRICE: £39.95 inclusive, P&P: £1.00.

SOLIDISK LOCAL
EXPERTS

We have people able to fit your equipment free of
charge in all the following towns. If your area is not
mentioned, ring the office!

Dunstable, Leighton Buzzard, Reading, Peter-
borough, Wimslow, Penzance, Torquay,
Wimborne, Basildon, Stroud, Southampton,
Hoddesdon, Watford, Bexley, Margate,
Rochdale, Boston, London (all areas), Oldham,
Hunts Cross, East Dereham, Rushden, West
Bridgford, Wantage, Bambury, Grimsby,
Kingston, New malden, Woking, Taunton, King
Norton, Sutton Coldfield, Halesowen,
Leamington Spa, Hassocks, Salisbury,
Swallowne, Leeds, Huddersfield, Treowen
Newtown, Newtownards, Co Fermanagh, Co
Londonderry, Le Mesnil St Denis (France),
Kalgoolie (Australia), Paramatta (New Sth
Wales), Manawatu (New Zealand).

"" ———

Short form price list. Full price list on request.

Qty ltems Prices P&P
Sideways RAMs:
SWR32 £58.95 £1.00
SWR64 £85.00 £1.00
SWR128 £149.95 £1.00
CPU & Keyboard
Case (both) £30.00 £3.00
Sohdisk DDF5.
DDFS (with 1.9 ROM) £38.95 £1.00
DDFS (with 2.0 ROM) £48.95 £1.00
DFDC (with 2.0 ROM) £54.95 £1.00
8" Controller £69.95 £1.00
Special Offers.
640k Disc Offer £206.95 £3.00
1.3MB Fantastic Offer £356.95 £3.00
Eprom Equipment.
Proarammer £19.95 £1.00
Eraser £19.95 £1.00
2764 % 5 new low price £24.95 £1.00
27128 x 3 new low price £25.95 £1.00
Datalife Diskettes.
MD525 S5/DD £17.00 £1.00
MDs50 DS/DD £22.00 £1.00
MD&57 25/4D £28.00 £1.00
65C02 with Software £13.00 £1.00
Solimon-2 16k ROM £13.00 £1.00
2.0 DFS 16k ROM £20.00 £1.00
Tota

Mame:
Address:
Barclay/ Access:

HEEFEFNAN SN =E
Prices and specifications correct at time of going to press: we do reserve the right
however o change without prior notice. m

St IS TECLMO GO0y T IMITEDR 17 SWEVAE AVE SOILITHEND.OMN.SFA FeESFY 2 2100 TFIL SOLITHEND (0702 354674 (10 lines).






Herbie
justdestroye

has

that all floppy discs are
created equal.

They seem equal. Until you look at floppy stiffer. Stronger. And your data safer.
the seams. To resist bulging, warping, puckering,
That’s where equality ends. or opening up.
Most companies seal their discs with a
spot here, a spot there. Leaving most of MEMOREX SOLID-SEAM BONDING:
each seam not sealed at all. Every inch of every seam

is sealed shut. Tight

Sooner or later, the seams might do what S kit

comes naturally: they bulge. Warp. Pucker.
Open up.

Pens, pencils, fingernails—even a four-
year-old’s, like Herbie—can catch and snag
in those wide open spaces.

That’s sloppy. And dangerous. Because
if vou put a sloppy floppy into your disc
drive, it can jam vour drive. Ruin your drive
head. Lose your data.

So much for their seams. Ours are
different.

To resist all the things that can jam
your drive, ruin your drive head, or lose
your data.

Which proves that a Memorex floppy
disc 1sn’t equal to all the others. It’s better.

Solid-Seam Bonding is just one example
of the extra care that goes into cvery
Memorex floppy disc. Be it 8! 54" or the
new 3% Extra care that lets us guarantee
every Memorex disc to be 100% error-free.

The next time you're buying a floppy
disc—or a few hundred of them—just
remember this:

It’s always better to be safe than sloppy.

For more information on the full line of
Memorex quality computer media

Memorex uses a process we developed, products, including computer
called Solid-Seam Bonding. tape, call Memorex U.K. Ltd.,

Solid-Seam Bonding sealsshut everyinch ~ 96-104 Church Street, e 9
of every seam of every Memorex*floppy disc. ~ Staines, Middlesex. = @
Tight as a drum. That makes the Memorex Tel: 0784 51488

THE SLOPPY FLOPPY:

Sealed with a spot here,
a spot there. Leaving
unsealed seams

everywhere.

Your Data. When it matters, make it Memorex™

Memorex is a registered trademark MEMOREX
of Memorex Corporation .

*1984 Memorex Corporalon




GREAT NEW

ADVERTISEMENT

REVOLUTIONARY N
Fileaid extends

BASIC data handling

FILEAID is a data-
base system which is
accessed via BASIC. It
provides all the facilities
required for complex
data handling.
FILEAID extends the
capabilities of BASIC
by providing fourteen
new commands which
allow you to create and
access indexed files on
diskette,

FILEAID gives you
the ability to write soph-
isticated applications
without worrying about
the format data actually
takes on the diskette.
No matter what the ap-
plication is, FILEAID
will handle it.

One advantage of
FILEAID is that you
wrile your programs in
BASIC, the language
you already know, un-
like other database sys-
tems.

What good is a data-
base if you can’t write
your own programs to
access 1it? BASIC is more
flexible than any of the
database languages.

The BASIC program
may operate in any
MODE and access as
many files as required.

FILEAID is supplied
as a EPROM, a diskette
and a 77 page manual.

The EPROM contains
the extra BASIC com-
mands for accessing in-
dexed files. The diskette
contains five utilities for
creating and maintain-
ing your database sys-
tem. The manual is a
comprehensive guide to
using FILEAID and
contains an example of a
telephone diréctory.

The program required
for the teinImm, direc-
tory system 1s supplied
on the utilities disc.

14 MICRO USER July 1885

FILEAID is extreme-
ly easy to use yet very
powerful. First tell
FILEAID about the file
using the file definition
utility. Simply give it the
names of the BASIC
variables, their length
and the maximum num-
ber of records that you
want the file to hold.
FILEAID then creates a
file large enough for the
definition you have de-
scribed

To write a record give
the relevant command
and FILEAID takes the
contents of the
appropriate variables
and writes them to disc.
When you read that re-
cord it returns the values
to their BASIC wari-
ables. You can access
the file randomly or se-
gquentially and
FILEAID takes care of
the problem of keeping
the index up-to-date.

FILEAID has been
written so that it uses
every bit of storage you
can spare. The more
storage available for
FILEAID the faster it
will work. It dynamical-
ly manages the available
storage to optimize per-
formance,

To give FILEAID
more storage ]u*.l set
PAGE to a higher
value. An EPROM
command is available to
help you do this.

@ Record Fields may
be Integer/Real/String

. R.imium Access
Functions:- READ/

LINCOL

INSERT/REPLACE/
DELETE/REVERSE -
DELETE

® Sequential Access
Functions:- TOP/
B O T-T C M.
READNEXT/
READPREV

@® Multiple Volume
Support - Maximum 4
Drives

® Unlimited Number
of Files per Program

® BACKUP
RESTORE Utilities

@® Maximum Records
per File 65,000 (depend-
ing on Disc Space)

® Maximum Record
Size 4096 Bytes

@® Maximum of 196
Fields (BASIC Vari-

® Comprehensive 77
page Manual detailing
Concepts/Facilities/

‘LL LOVE THE CONCEPT!

ables) per Record
& AUDIT/
INFORMATION Func-

® Free telephone/
address directory system

|“||.|1npa.r
O ERSEAS &[0y
{108 P& PR

Machine code graphics...NO PROBLEM!

“This dual screen feature is a cracker™

P.O. BOX 74,
Bradford,

This is not just
another m/c monitor.
AID offers features far
in advance of other
monitors,

One unique facility is
it’s ability to leave the
program screen display
unaffected when dis-
playing AID informa-
tion. Using this original
DUALSCREEN con-
cept m/c graphics prog-
ramming becomes fun.

L] oo
FRICE

INCLUDES F& P
EVERSEAS AINY
L0 P& PiALR)

Acorn User. March 1985.

EN

Mlcrosvstems West Yorkshire. BD6 3RN
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Before you go mad at Silverstone, let
David I:Iunt drive you round the bends.

- et

7. CHICANE.

Throw out the anchors, Change
down to dih. Flick lefi then
right. Come out. at around
17mph. Gei the Tirst beand
wraeng sl you lsse o bt of
time currecting later on.

of ex-World Champion James,
began racing Wer go-karts at 16.

Now aged 24 and with twe
suceessful Formula Ford seasons
bihind him, David is currently
racing in International Formula

ABBEY

WOODCOTE

SILVERSTONE

START

L COPSE CORNER.
Brake and drop into 4th. Turn
in. then accelerate. On a goad

lap you can hit the exit kerh
al 5,400 rpm,

COPSE CORNER

MAGCOTS

Three,

6. CLUB.

Arrive with 5.700rpm up, to
get through in Sth gear, Avaid
ihe apex kerb. 101 flick vou
imto the catch-fencing.

5 STOWE.

Supreme test of courage Lo keep
vour oot on the loud pedal
l.hrmlEh this critical end.

REVS iz far and away the most realistic simulation of motor

rm'iu;_fi'\r'r ||1"l. i:-'i"ll.

Technically, of course, it’s a computer game for the BBC Micro.

But somewhere in the middle of your first practice lap you'll realise
that 'g'.um: has r|ulh'|l|!_" to do with it.

Instead, you'll experience how it feels to drive every bend,

straight and gradient of the world's fastest Grand Prix circuit. In a
machine that accelerates from (0 to 100 mph in just 7 seconds.

Gear ratios, engine tuning and handling - they're all accurate
in their [inest detail and faithfully programmed into REVS.

You can even pre=-set the aerodynamic profile of the car to suit
vour driving stvle.
g Hn.1 ;|L.n;- our adviee: hefore you ‘trI\ for the l.‘l|l record al
Silverstone, study David Hunt's circuit diagram.

After uH-. when was IlH* last time vou had a [ree lll'i\irlg_’ lesson
from a professional?

For the address of your nearest Acornsolt stockist, or to order
REVS on credit card. call 0933 79300 during office hours.

Or send the COUpOn helow to: Acoensoft, ¢fo Veclor Marketing,

London Road. “1"]|i|]’_’|irll'ﬂll::_'h._ Northants NN8 2RL. Please allow 28
days for delivery.

MAX. NO.STARTERS: Grand Prix, 36.
LENGTH: Grand Prix
{with chicane): 2.932 miles.
SURFACE: Asphalt.

|
|
|
|
|
|
|
|

2. MAGGOTS.

Easily taken flat-out, That's
around 5600 rpm in Sth. The
power in an F3 car peaks he-
tween AHHE g E,H'H]rpm. It
v ol vasur fusol dovn at less,

BECKETTS

wiru Tl Blow vour engine up.

CHAPEL

3. BECKETTS.

A pproach at 5,800 rpm in Sth
(52 mph). Keep left, 60 yards
ikl t. hll"_ h’ih" Jllﬂi ll“IIF a“"l’l
thrasagh Sthoand dh to 3nd.

4. HANGER STRAICHT.
I¥rive diagonally across the
straight. Clock 5,800mpm in Sth
as vour approssh Stowe Corner.
That"s around Ei4% ||I|.|nh.

To: Acornsoft, ¢/o Vector Marketing, London Road,
Wellingborough, Northants NN 2RLL.

Please send me REVS for The BBC Microcomputer.

MNo. of Discs at £17.65 ine VAT

No. of Cassettes at £14.95 inc VAT

| enclose I‘”:"{:hl‘quu- ||<i:nu|||1' to Acornsoft Lid. Or charge Y
credit card

Card Number: |5.‘1|‘|'|;i_'n';|!1i-"'"I;r-q-.--.--. (delete)

MName
.'|||||I'i":"-" et

Posteode

Signature.




___AMXMOUSE 4

Catch an incredible AMX MOUSE! The advanced opto-mechanical device
that brings to your BBC micro facilities once only available on more
expensive computers. Now you can use ICONS, WINDOWS AND
POINTERS in your own programs.

AMX PACKAGE

Plug the MOUSE into the user port, and the EPROM into your board, The
latter contains fast machine code routines for creating on-streen
windows, icons and pointers. And means that the MOUSE buttons can be
progammed for use with commercial software such as Wordwise and
View. There are two manuals included, explaining how to operate the
MOUSE and the ROM routines, which are available in both basic and
machine code programs.

Included in the package are two superb programs:

AMX ART has to be seen to be believed! It's 3 computer-aided drawing
program that's just as good for serious applications-such as the
preparation of detailed architectural and engineering drawings or
teachers’ worksheets-as it is for having lots of family fun! And if you're
artistically inclined, you'll be astonished at the quality of work You can
produce and save. It makes full use ofon-screen menus, pull-down menus
and icons: the ideal, easy way for novices to learn and gain in confidence.

ICON DESIGNER is an invaluable program for creating and storing icons
for use in your OWN programs.

The AMX MOUSE may be used with any BBC Model B fitted with the
Operating System1.2. andit's compatible with the 6502 second processor
and disc or tape filing systems. :

ICON DESIGN
| PROGRAM

PARALLEL
TAPE

DIsC v
*COMMAND

CANCEL | CURRENT
1 , FATT ERM

-
R (i

DISC oONLY

£24.9575

A terrific new program designed for the AMX MOUSE. If You want to get
properly organised - at home or at work-DESK is for you!

The main screen contains a desktop with header offering SYSTEM, FILE
and EDIT menus- plus an additional meny for extra features; and there's a
constant time display.

Down the right-hand side are icons displaying Disc Drives, Memo Pad,
Telephane Book, Diary, Alarm Clock, Printer and Trash Can. Simply by
using your MOUSE you can select any service you require.

®WMEMO PAD - Up to three pages of text may be stored. With printing at
the touch of a button.

W TELEPHONE/ADDRESS BOOK-Up to 200 or 400 entries (depending
on disc drive capacity) with handy scrolling search,

M DIARY -Displays a calendar for three months, centred on the current
month, with scrolling backwards and forwards. Dates with entries are
highlighted: select a date and view the entries.

WALARM-Sounds at the time you've pre-set, whichever DESK service
you're using.

M CALCULATOR -A full-function calculator can be brought on-screen at
-any time, and results can be stored for use in Memo Pad, etc.

o ¢ — : - DRIVE1 4
5 W O swme) |[}) S
- Boot i

W@ oy | OAVE: |

. _
See us on Mouse Links on Viewfax tube link on Prestel: Page No. *258216#

Any window showing Telephone/Address Book, Diary or Memo Pad may
be dumped to the printer by simply selecting the printer icon

An interface program for Wordwise + and View means pictures created
with AMX ART can be merged with text upon printing out

DISC ONLY
£14.957;

Another remarkable new program for the AMX MOUSE. Now you can
enjoy many drawing features you'd never expect to find at this price!

The Zoom facility means easy ahd accurate amendments to your
drawings: one dot becomes a character You can copy, rotate and reflect;
enhance circles; draw ellipses and arcs; and print icons, too. Borders
can be added, and pictures can be stripped and

centred ready for saving and printing.
There's colour sketch, too...

Great for budding artists!

All disc software is available on 40
or 80 Track and 3" disc. Please state
which you require when ordering.

These exciting AMX products are available from top computer dealers. Or
you can order direct from us. Send cheque/PO to Advanced Memory
Systems Ltd, Green Lane, Appleton, Warrington WA4 5NG. Ring (0925)
62907)602690 for instant ACCESS and VISA orders.
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The BBC BASIC

compiler for the

BBC microc

This is the most comprehensive
compiler of any sort to be made
available for the BBC Micro.

It will compile practically all of BBC
BASIC (with the few exceptions listed
below), and is the only available
compiler which is compatible with
BBC BASIC syntax, allowing existing
programs to be compiled simply and
in most cases without alteration. It is
also the only BBC BASIC compiler
offering full floating point arithmetic.

Like many PASCAL compilers,
ACCELERATOR achieves compact
compiled programs by using an
intermediate code (G-code) rather
than 6502 machine code. This
G-code is executed by another part
of the compiler.

Other compilers produce machine code up to 5 times
longer than the original program especially when
catering for floating point arithmetic. By using G-code,
ACCELERATOR ensures that the object program is
compact; in some cases actually smaller than the
original program.

Machine code programs produced directly by some
compilers are sometimes faster than intermediate code
but, as explained above, they are usudlly larger.
ACCELERATOR normally compiles to the intermediate
G-code but a variety of utilities are supplied with the
ROM that allow the G-code to be converted into
machine code. Machine code programs can only use
integer numbers.

Accelerator

Computer Concepts

puter

Other utilities are also supplied that
allow the user to create his own

sideways language ROMs.

ACCELERATOR therefore offers the
user the choice between efficient
G-code compiled programs, or larger
but faster machine code.
ACCELERATOR is a complete
compiler package including 2 ROMs,
comprehensive spiral bound manudl,
disc with utility programs and quick
reference card.

Note the machine code converter
utility programs are supplied on @
40/80 track disc. These require a disc
drive to work.

EXCEPTIONS: The EVAL statement cannot be compiled
because this must be interpreted at run-time, and in-
line assembly language is not permitted as this is not
appropriate to an intermediate code compiler.
LOMEM, PAGE, TOP and TRACE are not relevant. VAL,
RND, FN have been rationalised for predictable type
conversion, but can be used as described in the
manual.

When converting fo machine code no floating point
arithmetic is allowed, only integers (16 bit). The ESCAPE
key is handled in a slightly different manner.

Although ACCELERATOR is a very powerful tool it
shnuh:lia understood that it cannot turn a bad
BASIC program into a well written machine code
program, any more than a Stradivarius can make a
poor musician sound brilliant.

Available from all good BBC dealers or directly
from ourselves at the address below.

£55.00 + £1.00 p&p + VAT (£64.40)




INTER-SHEET

The electronic spreadsheet program

Spreadsheet programs have become one of the most popular micro- Locking/unlocking of boxes. Boxes may be justified left or right for
. r computer amlicaﬁons in recent years. They can be thought of as a numbers and left, centre or right for labels.
general purpose numeric tool, of use to anyane whae has to Wit " Sac T |
4 ha ;i'i:ms, calculate costings, keep control of running costs, or just the un:f;h:h:ﬁ SRS U T e | tthenn - dg
simple budgeting. ;
This package contains the ROM itself, a quick reference card, an INTER-SHEET supports a large range of high precision mathematical
: introductory manual to spreadsheets and a comprehensive reference functions. These include all the more commen functions such as SIN,
| manual. Chip fitfing instructions and a function key strip are also SQR, TAN etc. but also include special sheet functions like SUM, MAX,
included. MIN, LOO KUP, AVERAGE.
The program has many quite unique features. A special form of windowing has been incduded allowing any row or

column to be held on screen as the sheet scrolls undemeath.
1) 40, 80 or 105 column screen display. The special 105 character
screen mode displays more than any other spreadsheet. All in all these features go to make INTER-SHEET the most powerful and
flexible ROM based spreadsheet available for the BBC Micro-computer.
2} Up to 16 spreadsheets may be stored in memory at once.

3) Data can be transferred from one spreadsheet to another.

4) Spreadsheet data can be transferred to and from popular
wordprocessors such as WORDWISE and VIEW.

24K (Two ROMs) £49.00 + VAT (£56.35)

5) This package will integrate directly with other ROM-LINK compatible
products, such as INTER-CHART, which can produce charts and graphs
of data from the sheet.

ﬁ} Formulae in boxes are tokenised to save space. This means
larger than nermal spreadsheets can be accommodated.

7) Main enables even the inexperienced user to operate the
ylrlmmuhmmumnﬂmmnmwm £y

L1

INTER-SHEET is the first of a fully i
can run in
ROM-LINK unddnhmnhehumdwdﬂcﬂy' from

Computer Cnncepts

Gaddesden Place, Hemel Hempstead, Herts. HP2 6EX (0442) 63933



MAZE
Electron Cass aLb 1

Aviator

W Pt RN Mooty

AVIATOR
BBC Cass
BBC Disc

Firebug

or T FR Moot ke |8

FREEFALL
Electron Cass
BBC Cass
BBC Disc

The Seventh Sfa_w
F

M{ﬁ‘ ¥

S S AN Y AVAVATAVR

HOPPER

NNIN AN KNNY

EHEATWE G Hﬁ.FHIES

Watch your We|gh1'

R L

0

Labyrinth

o P B W e S W

Il be taken

ourTe Ie{jrd er
- al

date of expiry

LABYRINTH
BBC Cass SBG41  £9.95
BBC Disc SNG41 £11.50

Achefon

ACHETON
BAC Disc

Black Box
_and Ga_mbﬂ

MONSTERS

Electron

: SBC42 £995
isC bM[‘-ﬂZ £11.50
Electron Cass SLG42 £6.09

ELITE - the

Hn Irlatu"u:] sCience

niuq.:!lun-d
and entrepreneurial
Skills,

i 38 £12.95
3 £1495
338 £17.65

Complete the coupon indicating the title(s),
type of software required and make of
computer. Enclose your
Cheque made payable to
p Wector Marketing Ltd. or give

your Access or Barclaycard
Mo. sign and send to address
shown in the coupon.

S L S O AR
If you would like a catalogue phone 0933 79300

VECTOR MARKETING LIMITED, LONDON ROAD. WELLINGBOROUGH, NORTHANTS NN8 2RL




WORKSHOP

Electron Cass SLE2
BC Cass

BBC Disc

Cocktail Maker

st Mk 1

COCKTAIL MAKER
BBC Cass SBX10 £995 =
SNX10 E11.50

BBC Disc

Vector is the central distribution organisation for the Acorn Group
including ACORNSOFT and associated software.
We will despatch your goods by First Class post within 24 hours

of receiving your order.
DON’T FORGET, VECTOR CAN OFFER

THE COMPLETE RANGE.

REVISE GCE/CSE...
Mathematics 1
vl R Let's Count

SPANISH LET’ S COUNT
BBCCass SBX15 £1485 BBCCass  XBE12 £9.95
BBC Disc XNE12 £11.50

MATHS 1
BB Cass XBX09 £12.65

{11
This order is for:

Title Code Price

&
— —

]
N |

To ensure that the correct items are sent tick which format you are using

BBC Cassette [:1 Disc D Electron Cassette |:| HDM-D

Tick for Catalogue

r-—-------_-'——--
Complete the order form inserting the codes and prices shown in this advertisement, or, from your catalogue and send to:
VECTOR MARKETING LIMITED, LONDON ROAD, WELLINGBOROUGH, NORTHANTS NN8 2RL

Company Reg Ne 1833455 |

SOMETHING FOR THE WHOLE FAMILY
* GAMES *EDUCATIONAL * BUSINESS
*HOME INTEREST.

ACORMNSOFT have an extensive range of computer
programmes. Some require considerable dexterity to
master, others are devised g

to assist in teaching a

whole range of subjects

at home or in school,

suitable for all

ages,while the

isproven for
industry and
office
efficiency.

Name

Address o agree with eredit card account) iMm2)

Post Code

Telephone NO. iin case of query)
Cheque enclosed for £ or charge my Access/
BarclaycargA/c I [ 1 1T [ [ [ T 11T 11T 1]

Signed
Exnirv date of credit card

 Tick if VAT invoice reuuiredD



WIN A SAFARI
TOKENYA
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An opportunity to win a super ELEPHANT Safari for two persons — luxury accommodation, travel and all expenses

paid — with every purchase of a 10-disk ELEPHANT pack made between 1st April and 30th June 1985 co
Look for your participating ELEPHANT Dealer's special Competition Display and pick up a simple puzzle card with he
your purchase. Send it to us with an ELEPHANT 10-pack top to receive, completely free, an ELEPHANT “T" shirt and 5t
an opportunity in this exciting competition. Each subsequent 10-pack purchase and completed puzzle card gives Iy
you another opportunity — there's no limit!

Should you have difficulty in obtaining ELEFHANT products, phone or write for details of your nearest Dealer. M

s ELEPHANT NEVER FORGETS :

Dennison Manufacturing Co. Ltd. p!

Colonial Way, Watford, Herte WD2 4JY, Tel: Watford (0923) 41244, Telex: 923321 TE
Frames: Soroclase, 46, rue de I'Est - 82100, Boulogne [V}
Tel, Rasegu de Metribution: 605.08899, Administration des Vantas: 605,70.78, Telex: EMB 206 436 E ol
Germany: Marcom Computerzubehar GmbH, Fodbielskistr. 321, 3000 Hannover 51, Tal: {0511 B47420, Telex: 823818

Other Conntries: Dennison International Company, 4006 Erkrath 1, Matthias-Claudins-Stragss O, Telex: 858 8800
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ACORN is holding secret talks with at least one
third party supplier on an upgrade kit to convert

- However company
officials are refusing to
reveal any details at this
stage because of the
“sensitive nature” of the
current talks.

Marketing manager
John Caswell admitted to

The Micro User that
discussions were being
held but ruled out any

e -3
3
—

=
-
= 3
o I the standard BBC Micro into the B+.
— Major
3 =
—— Irish
— order
—— 2 LENDAC, Acorn's dis-

tributor in the Republic of

PETSES
M with
lirt and
gives

2T,

. .

b .

— Ireland, has won con

tracts worth £250,000 to
supply BBC Micro sys-
tems to vocational edu-
cational centres.

And Acorn believes 1t
could be the first of many.

The equipment is to be
used for the development
of EEC funded informa-
tion technology courses,
which are now in the pilot
stage.

Colleges

Technical and com-
mercial colleges will run
the courses, which cover
both data processing and
electronics.

Before winning the
contract Acorn claimed it
had already built up a
strong following in
Ireland.

Currently, the BBC
Micro is installed in all
tertiary colleges and
universities. Acorn is the
market leader in edu-
cational networks at
secondary level, and a
primary school sample
revealed that two-thirds
used Acorn computers for
curriculum development.

possibility of Acorn laun-
ching an upgrade kit itself.

“As a manufacturer we
are not geared up to do
this”, he said, “but we
would encourage a third
party”.

Although the company
official refused to name a
third party interested in
launching an upgrade,
The Micro User has
learned that the front
runner iz likely to be
Watford Electronics.

MNazzir Jessa, Wat
ford’s managing director,
admitted that his com-

pany has “something
under wraps’™ — but
baulked at providing
further details.

“At present we have
not goi anything concrete
planned”™, he said. “You
cannot just go and make a
kit. It needs a lot of
research. We are working
on it”.

Back at Acorn, John
Caswell was maintaining
that he did not consider
such a conversion kit was
required for the normal
home user.

Pointing out that a
whole new board needed
to upgrade the standard
model would be *a bit
expensive”, he indicated
that he felt it wasn't really
necessary in any case.

“The model B is the
machine for the home
user anyway”, he said. “It
can be upgraded to a disc
version, and lots of
options are open using
second processors.

“But the B+ is aimed at
a different section of the

Show breaks

all records

AS il to answer all the critics who have hounded Acorn
in recent times, all previous attendance records were
smashed at the latest Electron & BBC Micro User

Show.

Well over 20,000 visitors went through the turnstiles
in the New Horticultural Hall, London, during the four

. SECRET TALKS ON
B+UPGRADE KITS

community, in particular
education and business”.

As for fears that some
existing software pack-
ages would not run on the
new machine, Caswell
dismissed these as
groundless.

However he agreed
there had been problems
with the early disc ver-
sions of Elite, but said this
had resulted from the way
it had been protected.

“These problems have
now been solved™, he
insisted.

Meanwhile Aries Com-
puters says its Aries-B20
20k RAM expansion
board will provide the
required path for model B
owners who want to
upgrade to Acorn’s new
specifications.

“Although the details
of the implementation are
not identical, any
software written to Acorn
guidelines for the B+ will
run on the model B with
Aries B20 upgrade™,
claims the company.

ACORNSOFT OFFERS

ACORNSOFT is
hoping its latest offer
will provide the incen-
tive for financially
hard-pressed schools
to expand their
software libraries.
Schools and parents
who buy five Acorn-

soft/ASK education
titles for the BBC
Micro are being given
a 50 per cent cut in
price, while smaller
purchases merit sav-
ings of 30 per cent.
Meanwhile, people
who have just started

up in business are also
being given a helping
hand. If they buy all
seven software modules
in the Acornsoft Small
Business suite they will
get 34 per cent off the
normal price of
£151.90.

day event.

At peak times on
Saturday and Sunday,
queues more than a mile
long formed as
enthusiasts braved
unseasonal icy winds to
wait their turn to get
inside.

“This response from
the public was the perfect
answer to those who have
been saying that the BBC
Micro was long in the
tooth and had no future”,
said Derek Meakin, head
of Database Publications,
the show organisers.

““The crowds that
poured in were proof for
everyone that, from the
point of view of users,
Acorn is far from fin
ished.

“What we saw here
was an unmistakable indi-
cation of the undimin-
ished loyalty and
enthusiasm that users
have for the BBC Micro™.

Unveiling

Star attraction of the
show turned out to be the
first public unveiling of
the B+ from Acorn.

“We've had people
travel from all over the
country to get the oppor-
tunity of hands on
experience”, Mike Bick
nell, Acorn's consumer
manager, told The Micro
User.

However if the B+ was
the initial draw, it was the
latest developments in the
communications field
which eventually eclipsed
it in pulling power.

MicroLink, the revol-
utionary new service
which brings Telecom
Gold within the budget of
every home computer
owner, proved a highlight
for the crowd.

Over the course of the
show no fewer than 5,000
enquiries were received on
this stand alone.

Pace Micro Tech-
nology also made its bid
for centre stage with its
coloured bulletin  board
software for the BBC and
the auto-dial, auto-answer

Turn to Page 24
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Super,
says

trade
B ol

EXHIBITORS at the
latest in the series of
Electron & BBC Micro
User Shows gave it an
overwhelming vote of
confidence at the end of
the four day event.

In all cases, they repor-
ted record takings and are
now eagerly lining up to
take part in the forthcom-
ing Manchester show.

This is what some had
to say.

“Absolutely fantastic.
We have never seen such
inlerest at any previous
show. It has more than
renewed our confidence in
the Acorn market” —
Barry Rubery, Pace
Micro Technology.

“An extremely suc-
cessful show. It was a real
surprise to see how
intense the continued
interest in the BBC Micro
really is. It proved to be
particularly valuable for
ongoing business. I can't
wair for Manchester’,
Dale Hubbard, Gemini.

“We chose the show to
launch two new pieces of
software for our mouse
which is in line to be the
peripheral of the vear.
And we couldn't have
been more pleased with
the response’ — Nick
Pearson, AMS.
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David collects his
olden micro

ARCHITECT David
McLeod bought a BBC
Micro to help him while
away the time he is forced
to spend at home on a
kidney dialysis machine.

This led him to sub-
scribe to The Micro User
and unwittingly the
opportunity to go for
gold.

In this case it was the
fabulous gold micro,
valued at £5,000, being
Eiven away in a competi
tion to celebrate the
magazine's second birth
day.

And it was the
29-year-old Londoner
who eventually carried off
the world’s most expen-
sive home computer.

Imaginative

David McLeod's entry
was judged to be the most
imaginative of thousands
submitted by readers of
The Micro User who were
asked to predict the
contents of the March,
1988, issue.

His vision of the future
included networked video
games, flat screen mon
itors, fibre optics and
satellite listening stations
— all available to BBC
Micro users.

The young architect
received his prize during
the Electron & BBC
Micro User Show in the
MNew Horticultural Hall.

Created by the

Universal Communi-
cations Company of
Bradford, the gold micro
took one month to make.

Within the gold plated
streamlined processor
and keyboard casings, the
birthday micro contained
a BBC keyboard and
motherboard, a disc inter-
face, two [mbyte dise
drives and an 85 watt
power supply unit.

For more than a month
before its presentation the

nationwide tour of major
branches of W.H. Smith.

“It certainly makes my
standard BBC Micro look
a bit down market now in
comparison”, observed a
delighted David. *“There
couldn’t have been a more
fabulous prize.

“But what else could
you expect from The
Micro User which is
undoubtedly the most
readable, comprehensible,
technical publication

gold micro had been on a

available™.

MALTA
MICROS

THE BBC Micro has
taken off in a big way in
Malta. So much so a BBC
user group, Malbeeb, set
up in September 1983, has
already inereased iis
membership to 145.

The club not only
organises regular product
demonstrations and lec-
ture sessions for users but
also publishes an inform-
ative newsletter.

Recently the club
pulled of its most ambi-
tious project to date, a
one-day exhibition for the
islanders on microcom-
puting as a hobby.

It enticed BOO visitors
in six hours.

David McLeod receives the gold micro from Derek Meakin, head of Database Publications

From Page 24

board for the Nightingale
modem.

However the Bradford
company did not have the
modem field to itself,

Miracle Technology
also got into the act with
its W5 2000 and pre-
production versions of the
WS 3000, soon to be
unveiled with a price tag
of £295,

Also UCC, best known
for customised casings for
the BBC, had its own
modem on display for the
first time.

~ Yet the show’s attrac-
tions were not restricted
to the communications
field, although there was a
marked shift away from
games and.into more
serious applications.

The youthful team
behind Computer Con-
cepts was just one
standholder who reported
a bonanza, in this case
with the Wordwise Plus
package.

“We feel that this
renewal of faith in Acorn
among the people whose
support is so essential
quite clearly shows that
the company and its
products will continue to
play a leading role in the
micro marketplace”™, said
Derek Meakin.
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School helps
fight crime

THE winners of a police
COmpuUter pProgram com-
petition organised by
Nottingham Constabu-
lary — and backed by
Acorn distributors LVL -
have now been announ-
ced.

Burford Primary
School, Nottingham, won

WHEN pupils at John
Birkbeck High School,
Lincolnshire, started a
Prestel-type information

| system recently, they had

plenty of experience to
draw upon.

For the school, at
North Somercotes,
Louth, had already been
running an in-house view-
data service for 18
months.

So setting up the
LincTel database — be-
lieved to be the first of its
kind operated by a school
— posed few problems for
the youngsters and their
teachers.

The school’s interest in
viewdata originally came
about as an offshoot of
the Council for Education
Technology’s pilot
scheme for testing
software transmission via
Prestel.

John Birkbeck was one
of the trial schools and its
first system was set up by
teacher Vic Robins in the
library.

It was interrogated
remotely via a keypad
linked to an RML com
puter on the floor below.

With the introduction
of BBC Micros into the
school, and the advent of
colour, came the oppor-
tunity to enhance the
SyStem.

The first editing pack
age used was Edfax, but
the lack of page routing
made this unsuitable for
the school’s particular
application.

Other systems like
Communitel and School-
fax were looked at before
it was decided to purchase
Rotaview — *‘the best
software package 1 have
ever seen for the BBC

Micro”, says assistant
head Michael Alger.

“The editor is superb
and it is extremely easy
for children to produce
professional results after a
verv short period of
instruction™.

The system, which has
as its theme conservation,
with particular emphasis
on wildlife and pollution,
runs from Ipm until 9am
on 050785352,

The difficulty of main-
taining the system has
been partly overcome by
inviting other schools in
the area to contribute
frames.

Says Michael Alger:
“The most impressive
spin-off has been the
increased motivation that
has emerged. Here at last
we have found something
that the girls as well as the
boys enjoy.

“Writing poetry and
short stories and then
illustrating them has
proved to be a popular
option, and there is an air
of excitement each morn-
ing when the log file is
examined for details of
callers”.

u #.
Assistant head

Michael Alger and pupils at John Birkbeck

High School design a frame for their LincTel system

the schools prize of a
computer graphics
system. Mr Grahame
Handley of LVL is pic-
tured (far left) presenting
it to the school’s head Mr
Gerry Mills. With them is
Acorn’s sales manager,
Mr Chris Hall.

Chief Inspector Derek
Wass, former deputy
head of community
affairs, is pictured on the
right with the two
individual winners.

Prizes

Paul Walker, aged 12,
of Ruddington Lane, and
Christopher Whiteman,
aged 16, of Wain Grove,
both Wilford, received
certificates from him to go
with their respective
prizes of a £33 LVL
voucher and a £15 vou
cher.

Based on the BBC
Micro, the aim of the
competition was to
submit a program reflec
ting aspects of safety
training, fighting crime,
robotics and monitoring
property.

[t was planned as part
of the Link-up "84 Police
and Community Day in
Notttingham.

—

Musical
notes

STEP-by-step instruc-

tions on how to exploit the.

BBC Micro’s three-chan-
nel sound generator are
given in Acornsoft’s
recently published book
and program suite, Crea-
tive Sound.

It teaches the user how
to turn the keyboard into
an instrument, emulate
studio technigques and use
the micro for teaching the
rudiments of music, says
Acornsoft.

The package’s authors
are musician, composer
and programmer David
Ellis and the designer of
the micro’s sound and
envelope commands and
Acorn Music 500 digital
synthesiser, Chris Jordan.

Creative Sounds costs
£17.95 for the cassette
version and £19.95 for the
twin dual-format disc.
The book alone 1s £9.95.

Rotavision editor

ONE of the new generation of youngsters making a
career for themselves in the fast-growing field of
viewdata is Sara Scott from Southport.

Sara got her training on a Manpower Services
Commission project in Liverpool. Now she’s off to the
bright lights of London where she will be employed as a
viewdata editor for the Rotavision system recently
installed in the massive Barbican entertainment and

.conference centre.
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BY taking the footslog out
of sponsorship, a BBC
Micro has helped a
former leukaemia victim
raise over £30,000 for
medical research.
Following the diag-
nosis of the *“‘killer™
disease in March, 1983,
Chris Dobbs, a 27-year-

old biology teacher from

! Dakington, Cambridge,
| started a battle against it.

He won three months
later — with the help of a
bone-marrow transplant
from his brother Geof
frey.

While watching the
1983 London marathon
from his sickbed, a still-
desperately-ill Chris pled-
ged he would make the
run himself ... to prove
that leukaemia could be
beaten and raise

| thousands of pounds for

research.

Chris went into train-
ing and then made that
run in April.

He finished in four
hours and ten minutes.

When Chris first star-
ted planning his run, he

BBC Micro
helps raise
£30,000

was faced with the daun-
ting task of coordinating
large-scale sponsorship.

A number of computer
firms came to his rescue —
Acorn, Epson and Juki —
and supplied him with
BBC Micro, printer, mon-
itor, disc drive and other
accessories.

These took the pain out
of producing hundreds of
similar-worded letters,
replies, acknowledge-
ments and sponsor forms.

The BBC Micro mon-
itored cheques and
calculated how much
money had been raised.
The computer’s database
helped with addressing.

By the time of the
marathon, Chris had
corresponded with more
than 800 people, who

LEUKEMIA MAN'S
MARATHON BATTLE

N

The marathon complete ..

brought in thousands of
sponsors, among them
staff of Database Publi-
cations.

Most illustrious of all
his sponsors was Prince
Charles, whom Chris had
met while working as an

. Chris ﬂ hix wife C&J;irm B

archaeologist and diver
on the four-year project to
raise the wreck of the
Mary Rose.

Said Chris: “The BBC
Micro speeded up the
whole process of spon-
sorship”™.

"
T Aotice,

K
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IT'S AWIN
FOR BOBBY!

FAMILY-run software house DACC has
scored three winning goals with its newly
.released Bobby Charlton Soccer Game for

the BBC Micro.

Mot only was the ex-England and
Manchester Unit..d player involved in its
creation but the game’s timely release on
FA Cup Final day ensured maximum

Press coverage.

The BBC’'s Look North
West news used it to
highlight the region’s cur
rent supremacy in foot-
ball.

DACC is also having
talks with W.H. Smith,
who are interested in
using the game for a
nationwide in-store com-
petition.

The object of the game
is for the user, the
manager, to form a win-
ning team using variable

skills, accuracy and
stamina factors, then pit it
against another user’s
team or a computer side.
The computer can also
play itself.

The cassette contains a
voice introduction and
play hints by Bobby and
details of the Bobby
Charlton Computer
Soccer Club.

Charlton became in-

B s
Bobby Charlion supervises a game

o o

volved with the game
when DACC took on
audio and video firm
Holiday Bros to do its
marketing. The player
was already on their
books as an adviser.

Priced at £11.95 the
BCSG requires two
analogue joysticks.
World Cup and Canon
League modules are
scheduled.

Andy Hood

Comms
author
moves

ANDY Hood, author of
the Commstar communi-
cations package for the
BBC Micro, is to join
Pace as senior software
engineer.

For Birmingham-born
Hood, 30, it will be his
first full-time position in
the computer industry.

Hood is currently a
project engineer in charge
of the computer at a
Birmingham firm of con-
sulting engineers
specialising in civil and
structural engineering.

Popular

He began writing struc
tural engineering pro-
grams in the late 1970s
and later became interes-
ted in communications.

When he built his own
modem and found he had
no software to run it he
began work on what was
to become Comm-
star, the first popular
comms program for Pres-
tel and general use.

Pace saw the potential
of the ROM-based
software and undertook
the marketing of Com-
mstar.

Since it went into
production a year ago, the
package has become the
best selling software for
the BBC Micro.

Easier assessments

An answer to the teacher’s age-old problem of how to
easily compile, mark and update student assessments is
now available for the BBC Micro.

The time-saving solution, produced by G.A.
Herdmon Educational Software, is a range of six
science assessment programs on disc.

Programs, price £12.95 each, provide various
options around a bank of more than 200 questions and
have the capacity for more to be added. A free
catalogue is available on request.

July 1985 MICRO USER 27




A SPECIAL OFFER TO
BBC MICRO OWNERS

..........

APPROVED

for use with
telecommunication systems
run by British
Telecommunications
in accordance with the
conditions in the
instructions for use

Purchase a Tandata complete
communications package before 31st July,
1985," and we'll give you a FREE
subscription for 3 months to Prestel and Micronet.
You'll be able to enjoy up-to-the-minute
news, comment, articles and reviews via Micronet
800 and Viewfax 258. Download computer MICROPACKS
programmes — many free of charge. Access all

the other Prestel public databases. Communicate Contain software in ROM, disk or cassette.

with other micros. And even carry out electronic Depending upon the micropack features include:
messaging and mailing. Full Prestel colour emulation; Prestel or message

Tandata complete communication packages editor; Save to disk or cassette; File transmit;
include a smart auto-dial modem and matching Telesoftware downloader; Print.

micropack with the appropriate software, cable
and manual. In short, everything you need to
convert your BBC micro into a powerful Viewdata
terminal.

To take advantage of this limited offer,
complete and return the coupon. We'll send full
information and an application form.

TANDATA SMART AUTO-DIAL MODEMS i
ame

Features: Multi-baud rate (V21/V23); I Aeddane
Auto-dial; Auto-recall; Auto log-on; Storage of up _

to 8 telephone numbers and IDs/passwords.
I Micro make/model 24 3
l Send to: Tandata Marketing Limited, Albert Road
Morth, Malvern, Worcs WR14 2TL.
MuU7

Tandata Marketing Limited,
Albert Road North, Malvern, Worcs. WR14 2TL j‘””'lf“ g o1 s el et
Telephone: 06845 68421 0 18 kg Yitc o ok L4 ove i Wekegoememmscaions . © '
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From ITV
to BBC

THE first of a computer
game series modelled on
the popular quiz show
3-2-1 will soon be avail-
able to BBC Micro users.

Manufacturer Micro
Computers has worked
with Yorkshire Television
to make the computer
version as true to the
series as possible. It has a
guestion and answer sec-
tion, skill game and pot
luck section.

Players will be able to
send in their taped game
and scores and the top
three will be invited to
take part in a grand final.

Light on
cartography

A LIGHTPEN with
applications which
include cell counting, car-
tography and micros-
copy. has been released
for the BBC Micro.

Digithurst have
produced the pen to go
along with its MicroSight
Camera System and
MicroScale image anal-
ysis package.

The pen can be used to
define windows within the
MicroScale image which
it wants analysed further.

MicroSight I costs
£900 and the MicroScale
image processing package
with light pen £495.

Disc toolkit

ADVANCED Computer
Products has brought out
what it claims is the most
versatile advanced disc
toolkit ever for the BBC
Micro and other Acorn
legal compatibles,

The 16k eprom con-
tains more than 30 com
mands, works in any
screen mode, and enables
the user to view over 2k of
memory at a glance. Price
is £29,

Cut-price software offer ends

A MYSTERIOUS mail
order operation offering
top-selling BBC Micro
games at rock bottom
prices has apparently
stopped — just as leading
software publishers
including Acornsoft were
urgently investigating its
activities.

Money has been re
turned to people who
ordered software packs
from a firm calling itself
Al Software Services of

Hornchurch, Essex.
Famous titles like Elite,
Castle Quest, Micro
Olympics, Football Man-
ager and Combat Lynx —
all BBC favourites — were
mentioned in the promo
tion, which offered as
many as 50 games for
£30,
Acornsoft’s
technical

head of
services, John

Collins, was among the
first to react to the mail
shot after hearing about it

from readers of The
Micro User.

Collins sent a postal
order for £19 to Al
Software Services for a
pack of 15 games.

An Acornsoft col-
league sent 25p postage
and packing for a “free”

game chosen from alistof

20 well-known titles.
Collins told The Micro
User: “My money was
refunded along with a slip
of paper sayving ‘Al

Elite line-up . . . Philip Carson, Joseph Buchdahl, Darren Rowley, winner
Faul Shonk, Dave Brunner, Mike Keeting and David Duckworth

£1000 prize for Paul

A 17-year-old Croydon
schoolboy took time off
from studying for his A
levels recently to become
the world champion Elite
plaver.

Paul Shonk, son of a
sales executive, snatched
the title in the face of
fierce competition during
the Electron & BBC
Micro User Show.

The youngster who had

practised the cult space
game for seven hours a
week prior to the build-up
to his exams, carried off
the £1,000 prize.

In all, some 12 finalists
converged on the New
Horticultural Hall to dis
play their skills during the
marathon two-day play-
off.

Each of them had
previously won elimina-

Maths for the minis

TO get away from the
question-and-answer type
computer maths pro-
grams, Hilditch Software
has released a Creative
Mathematics three-part
series for the BBC Micro.

The first in the pack-
age, How Does Your
Garden Grow? is for
three-to-seven-year-olds.

Progressing from the
numbers one to nine, then

through larger numbers
and simple arithmetic, it
claims to allow a child to
design a llower garden.

Mosaic, part two, is a
design program suitable
for all ages. and uses
repeated small elements
to built up a picture,

It can also be used to
design embroidery pat-
terns, construct bar
charts and explain math-

ematical concepis.

Based on the use of
coordinates, Hunt the
Treasure — the final part -
is for children in the
middle school age range.

Itis intended to develop
language skills, design
abilities and logic.

Programs on tape cost
£9.50, on disc £11.50. A
comprehensive user guide
is provided with each.

ting heats organised by
Acornsoft since the com
pany launched Elite in
September, 1984,

The finalists were:

Dave Brunner, a com-
puter studies teacher from
Romford, Essex,

Joseph Buchdahl, a
14-year-old from Hor-
ningsea, Cambridge, who
much prefers history and
biology to computing.

Philip Carson, aged 18
and studying physics,
maths and electronic
engineering at Surbiton
School, Surrey.

David Duckworth, a
19-year-old who sells
cleaners on a market stall
in his home town of
Preston, Lancashire.

Mathew Huddleston, a
14-year-old student at
Kings Manor, Shoreham,
who can be found playing
the theatre organ - or
Elite — when not studving
for his O levels.

Mike Keeting, a bio

Software Services has
ceased trading’.

*My colleague has not
yet received a reply from
the firm.

“I shall be pleased if
this mail order operation
has stopped. We were
most concerned that our
titles had been mentioned
in it and our legal
department was ready to
act should any infringe
ment of copyright have
been involved™,

logy teacher from Leeds
who ran foul of domestic
problems for playing Elite
seven hours a day when it
first came out.

Brett Keys, a 30-year-
old electronics technician
who writes accounts
software packages in his
spare time.

Andrew Myers, a
16-year-old rugby
enthusiast who is about to
take O levels at
Testbourne School, Whit
church.

Darren Rowley, aged
19 and an employee of a
food processing company
in Rugby.

Kemal Sangrar, 15, a
student at Our Lady's
High School, Cum-
bernauld, Glasgow.

Andrew Vickery, a
17-year-old British
Telecom apprentice
engineer and self-con-
fessed Eliteaholic who
plays up to four hours a
night.
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Card
games

MAKING a bid for part
of the BBC Micro
software market is
Livewire Software with its
first games for the mach-
ine — Bridge and Whist
Challenge.

A contract bridge
game, Bridge Challenge,
provides the player with a
partner and opponents,
makes bids for the opposi-
tion based on an analysis
of their cards alone, and
displays the cards and
table on screen.

It also features full
rubber bridge scoring,
ACOL based bidding
system, single bid auto
help and Blackwood Sam
convention.

Whist Challenge is a
partner whist game and
features full scoring
during play and screen
display of cards and table.

Both include auto and
cheat-proof play and are
provided with playing
instructions or manual.
Price £9.95 on cassette,
£11.95 on disc.

Break
breaker

THE solution to all
problems relating to the
BBC Micro’s Break key is
simple, claims Elm Sys-
tems — switch off the key
using its intercept circuit
board.

The board is plugged
into the keyboard and a
switch, mounted on the
rear of the micro, is
flicked to inhibit the.
Break key. No soldering
or wiring is needed.

Utilities
modules

GEMINI Marketing
claims its latest software
suite offers total inte-
gration and datafile com-
patibility between data-
base, spreadsheet and
graphics — the three major
utility packages for the
BBC Micro disc system.

Called Triple-D, the
suite has the three
modules and they can be
bought, and used, singly
or together.

Each module is format-
ted for both 40 and 80
track systems and is
clearly documented. Its
indexed manual also has
training sections
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Software pool plan
wins two micros

/

STEPHEN Perugi, aged
13, of Bedford, has won a
unique Acorn micro for
his school, Bedford
Modern, in the first
competition organised by
The Times Network for
Schools.

Entrants were asked to
devise a project for TTNS
that would make full use
of the network’s com
munications and database
features, and be of social
value.

Stephen suggested dev-
eloping a pool of software
for schools for the
mentally handicapped,
pointing out that the cost
of buying specialist pack-
ages is beyond most
school budgets.

His idea was for special
schools needing software
to put descriptions of their
requirements on the data-
base, for programmers in
other schools to work
from.

Once programs were
developed, they would be
added to a TTNS
software library and
downloaded free of
charge by any school
needing them.

Stephen’s idea will be
implemented by TTNS
over the next few months,

® Lord Youn

g of Graffham with prizewinners of The Times

Network for Schools Communicate Competition (left to right):
Gordon Jones, chief executive of TTNS, Stephen Perugi, Bedford
Modern School and Martin Maidment, Linden Lodge School.

and special schools will be
encouraged to take part.

The unique Acorn
micro won by Bedford
Modern School is a 32 bit
machine based on the NS
32016 processor, with a
10mbyte hard disc and a
high-resolution colour
monitor.

Acorn decided to

donate a special prize of a
BBC Micro with voice
synthesiser to Linden
Lodge School for the
visually handicapped.
Pupils of the weekly
boarding school submit-
ted a collective entry
proposing that TTNS
should help integrate han-
dicapped children with

those in ordinary schools
through the use of speech
synthesisers and Braille-
link add-ons for micros.

News of local and
national events would
then be readily available
from the database, and
students could swap ideas
and information with
other schools.

SOUNDING off about its recent
software developments for the Echo
three-octave musical keyboard is LVL.
It has introduced new
software for the system, which was
launched last year for the BRC Micro.

The new version has additional

ROM-based

features which include making the
recording and playback of music
possible, as well as adjusting the pitch
or changing the voice while playing.

Its ROM chip also makes it faster
than using tape or disc, the firm claims.
Price: £29.95 with manual.
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THE

Your chance to

WIN the fabulous

disc-based version

“Well Mr Baggins, all is ready for
adventure and I must say, things
are looking very hopeful. Shall we
be off then?"

S0 begins what has become one of the
all-time classic games for micros — The
Hobbit. What follows is a superb
recreation of a quest through Tolkien’s
fantasy world of Middle Earth—a world
peopled by trolls, elves, dwarves and
many other mysterious creatures.

Based on the plot of Tolkien's famous
book, The Hobbit, the task is to steal
treasure from the evil dragon Smaug,
with you in the role of Bilbo Baggins,
gentleman hobbit.

Your journey through Middle Earth
will be anything but easy, though. The
characters you meet aren’t always
friendly, to say the least — and there's no
guarantee your faithful companions
are!

In this unique adventure each
character makes his own decisions, so
that the game is slightly different every
time it is played.

The exciting news is that The Hobbit
is now available from Melbourne House
on disc. So for the first time your BBC
Micro can take advantage of the
stunning Hobbit graphics that have
been available on versions for other
MICros.

In fact it's the best implementation of
The Hobbit yet — and to celebrate the
fact, we are giving away 50 disc-based
copies of The Hobbit as prizes for this
month’s contest.

The competition shouldn’t give you
any problems at all — it"s simply a word
square. Hidden in it are the names of 18
characters, creatures and locations
mentioned in the book. All you have to
do 1s to ring them on the coupon below,
and send them to us not later than July
31, 1985.

The first 50 correct solutions out of
the bag will be the winners.

of The Hobbit!

The new disc-based
version features these
and many more
stunning graphic

displays

MName ____

Address _

Post to: Hobbir Contest, The Micro User,
Europa House, 68 Chester Road, Hazel
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GEMINI
DON'T HANG
AROUND

Whilst we're proud to stand and admire our
tried and tested range of serious software
for the BBC micro—we don't hang around.
Our development team are all too aware of
the need to keep up with the demands of
tomorrow’s user and so we are pleased to
introduce to you the ‘TRIPLE-D’ system.

At last, TOTAL INTEGRATION and data
file compatibility between the three most
important utility packages for your BBC
micro disk system — Database, Spread-
sheet and Graphics. Take a look at the
specification. '

/-.

THE REVOLUTIONARY LE

1 he mod
both 40

0Of great significance to businessmen, educationalists and hobbyists alike,
these programs are certainly the most powerful and sophisticated of their

breed, and may be used ‘stand-alone’ or together as a suite. Gemini have £iav
probably the most experience in writing serious software for the BBC micro,
with classics such as BEEBCALC and BEEBPLOT achieving sales of tens o8d
thousands of units. We have drawn on almost four years of experience and i
user feedback to produce what we are confident will be hailed as the ultimal
in functional software for the BBC micro: the ‘TRIPLE-D’ Integrated Suite.

\We've also brought itin ata price that should make it accessible to more of yoi= 4]
and most importantly, we're giving you REAL value for money. '

DDD-BASE ez

@ Up to 2000 records, 1 search level subset, 26 fields/record, 2 drives, 79 chars/field
® Scrolling screen, 79 x 26, Interrupt driven real-time clock

@ Layout painted on-screen to your design, including background text/graphics

@ Fulty menu driven, with powerful line editor and access to *0S commands

@ Default entry capability, no need for tedious re-typing of repefitive data

@ Lightning search using advanced ‘hashing' techniques

# Powerful maths, allowing all BASIC functions, on any field

@ 10 user-defined variables to simplify complex calculations

@ Multiple level ‘intedligent’ sort — program only sorts ‘out-of-order’ data

@ Printed reports in record or summary format. Data spool option for transfer to other files
@ FULL DATA COMPATIBILITY WITH ‘DDD-CALC' AND ‘DDO-PLOT

DDD-CALC exss

@ True disk-based spreadsheet, 2000 rows, 26 columns, 52000 cells. Powerful line editor
@ Fas!. smooth machine code screen scroll with pop-down menu

@ Individually adjustable column widths with text overflow

@ Full relative and absolule replication

@ Find and move to a row by name

® User defined variables, delete/insert rows, SORT rows with ‘DDD-Base

@ Send data from all or part of sheet to printer, or just print cell formulae

@ Dataover 1 or 2 drive surfaces

@ Fast recalculation, even over large files

@ Al BASIC funictions allowed, plus ‘SUM', 'MAX, and ‘MIN". *OS calls, and real time clock
@ Data spool option for merging with other files

@ FULL DATA COMPATIBILITY WITH ‘DDD-BASE' AND ‘DDD-PLOT

DDD-PLOT ezsss

@ Stunning menu driven colour graphics using the BBC's capability to the full

@ Pie charts, histograms, scatter graphs, line graphs and function plotiing

@ Disk save of screen for instant recall within your own programs

@ Superb data entry editor with up to 255 plottable data eninies for text and 'y coordinates

& Auiomatic scaling with user ovemide

@ Screen customisation allowable after plotting for background text etc., with upto 64 columns ing
Mode 1

@ Disk save of ALL data

@ Statistics facilities include mean, max, min, standard deviation, line of best fit, correlation
coefficient elc.

@ Colours re-definable for any plot

@ Epson mic fully SHADED screen dump with interface for other dumps on request

@ FULL DATA COMPATIBILITY WITH ‘DDD-BASE' AND 'DDD-CALC'

e oy s Ak B el

i el i el T i




RY "BLE-D"BBC DISK INTEGRATED SOFTWARE SYSTEM

yists alike, & The modules, which are formatted for disk capacity, even over TWO drive suite to you. If you purchase the product
ed of their both 40 and 80 track systems, are surfaces. Have you ever heard of a true from us and don’t share my enthusiasm,
emini have | available separately, or as an economical disk-based spreadsheet before? Well it's return it to us in new condition within
'BBC micro, § combination pack. Each moduleis clearly here now in the form of the ‘TRIPLE-D’ seven days of purchase and we'll refund
ales of tens off documented with a comprehensive, suite and can handle up to 52,000 you money — immediately and without
erience and | indexed manual, with training sections FILLED cells! If you already have our quibble. e an /H’
s the ultimatef that refer to demonstration applications ‘DataGem’ ROM database, you'll be / 2 / @i,f(-"‘tj,/f
aled Suite. | provided with each disk. Remember, pleased to know we've even included Dale Hubbard ‘\j ‘u -
omore of you$ ‘TRIPLE-D’ uses proper random-access some special utilities for you! Chairman & Managing Director
files that will take advantage of your true | confidently recommend the “TRIPLE-D’ Gemini Marketing Limited
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Gold
Standard
2 Year Warranty
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All this can
happen when you
Plotmate your micro
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Plotmate software accept the colour, vector
charact i graphics commands of your BB cre
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LINEAR GRAPHICS LIMITED Fexc VAT

AKHTER
DISC DRIVES

100% Acorn Compatible

All these drives are supplied ready cased
and equipped with all necessary cables,
formatting disc and User Guide.

DUAL DRIVES WITH POWER SUPPLY UNIT AND MOMNITOR STAND
Dual Drive BOOK |2 x 400K 40/80 Switchable

M DBUZD Double Sided + Power Supply Unit + Menitor S1and
Dual Orive 400K (2 x 200K}

M Dduzn 40 Track Double Suded + Power Supply Unit + Maonitor Stand £260 + VAT £299

Dual Drive 200K (2 x 100K}
M Dzuzn 41 Track Single Sided + Power Supply Unit + Monitor Stand  £216 « VAT £249

DUAL DRIVES WITH POWER SUPPLY UNIT AND METAL CASE
Dual Drive 800K (2 x 400K) 4080 Switchable
MDH“ZE Double Sided + Power Supply Unit = Metal Case E£274 + VAT £315
M Dual Drove 400K (2 x 200K}
D402E 40 Track Double Sided + Power Supply Und + Matal Case  £248 + VAT £285

MD E Dual Drive 200K (2 & T00K)
2“2 40 Track Single Sided + Power Supply Unit + Metal Case £205 + VAT £235

DAL DRIVES, VERTICALLY CASED WITH CABLES AND FORMATTING DISC
Dual Orive 300K (2 x 400K

MDBUZE 1Ex'ﬂﬂrg:rlnhaht; D:uhtu Sjided
Oual Orive 400K (2 x 200K

M 0402‘: 4HBTra;:IEDnuhle éld:d |
Dual Drive 2008

Ml}zuzc i!ui 1[:;':} Single Sided

SINGLE DRIVES, FULLY CASED WITH CABLES AND FORMATTING DISC.,
Single Drive 400K

M Dq’"ﬂﬁ 4:;1.-?373 Trfl;:k Switchable Double Sided
Single Drive 200K

MDZ“[M 4E1ql':acun;:luhlg Sided
Single Drive 100K

M D 1 Uﬂﬁ 40 Track Single Sided

SINGLE DRIVES WITH POWER SUPPLY UNIT AND METAL CASE

£286 + VAT £329

£225 + VAT E259
£199 + VAT £229

El64 + VAT £189

£121 + VAT £139
£103 + VAT E119

£86 + VAT E99

Single Orive 400K

MD4UBB 40780 Track Switchable Double Sided + Power Supply Unit E147 + VAT £169
Single Drive 200K

H D ZUUB 40 Track Double Sided + Power Supply Unit

MD1 ﬂﬂB Single Drive 100K
40 Track Single Sided + Power Supply Unii £112 + VAT £129
The power units used are highly efficient and reliable switch and mode power supplies,

3M DISKETTES

744 S5 DD 407 (Box of 10)  £15.60 + VAT £17.95
745 DS DD 40T (Box of 10)  £22.57 + VAT £25.95
747 D3 DD BOT (Box of 10) £26.04 + VAT £29.95
All AKHTER drives are covered by the
AKHTER GOLD STANDARD .... a two

year guarantee on the product at no extra cost.

£129 + VAT £149

For further details on these drives, or for

information on your local stockist ring
(0279) 443521 NOW.

DEALER ENQUIRIES WELCOME

SPECIAL EDUCATION DISCOUNTS
AVAILABLE

N.B Al prices are subject 10 change without notice and ané rounded up ta the nearest pound

ARHTER COMPUTER GROUP

28/29 BURNT MILL HARLOW
ESSEX CM20 2HU UK.

= 0279-443521 (10 lines)
Telex 818894 AKHTER G.




Dept. BBC, Jessa House, 250, Lower High Street, WATFORD, ENGLAND

@

BBC Micro ‘B’
Only: £289

Price includes FREE '_‘]

5 games software packages

BEBC MICRO
32K + 32K
lextra 32K RAM Card already fitted)
Only: £350

BBC B with Watford DFS
BBC B with Acorm DFS
BEC B with Watford DDFS
BBC B with ECONET
BBCB + DFS + ECONET
BBCEB + DFS + 32K RAM Card
BBCB + 13 ROM Board fitted
BBC B + 32K RAM 4
13 ROM Board
BBC B + DFS + 32K RAM +
13 ROM Board all fitted £429
Complete BEC B ECOMNET Networking System
now available.
(P.5. ROM based software purchased with any of
the above Micros will be fitted free of charge).

£342
£340
£360
£335
£395
£339
£322

£373

66502 Acorn 2nd Processor
280 Acorn 2nd Processor

£175
£339

£275
£580
£925

TORCH Z80 Card + Perfect Software
TORCH 280 Card+Soft. + Disc Pack
TORCH GRADUATE Z80 System

Acorn Bitstick
Acorn |EEE Interface Complete
Acorn Teletext + Interface

|Securicor carriage on Micros £7)

Dust Cover for BBC Micro

Protects your expensive Micro from foreign
bodies while not in use. .50

£325
£280
£195

PRINTERS

EPSON RXEBO Printer

EPSON RXBO F/T Printer

EFPSON RX100

EPSON FXBO Printar £315

EPSON FX 100 Printer £429

Centronics Printer Cable to interface all
the above Printers to EBEC £6

{Securicor carriage charge on printers £7)

£209
£219
£342

JX-80 FULLCOLOURPRINTER

The new Epson JX-80 DOT MATRIX COLOUR
printer is fully compatible with the popular
FX-80. Using a four colour ribbon, printing can
be in 7 colours with speeds of up to 160 CPS. It
is capable of 80 characters per line or 137 in
condensed maode. Its resolution is selectable from
480 to 1920 dots per line.

Introductory offer E525

RX & FXPRINTER INTERFACES

Epson interfaces fit ingide the printer to allow
connection using techniques other than Centronics

RS232 £25 RS232 + 2K Buffer £55
|IEEE 488 £62

Tel: Watford (0923) 37774/40588 Telex: 8956095 WATFRD
ACCESS ORDERS Tel:(0923) 50234

SPECIALOFFER
HITACHI EPROMs for Sideways ROMs

2764-250ns £2.99
27128-250ns £6.95

RAMSs (Low power) for ATPL, WATFORD, etc.,
Sideways ROM Boards

6264LP (BK) £7.25

4COLOUR
PLOTTER PRINTER

SAKATA SCP-800 printer/plotter facilitates
plotting & printing in 4 colours on paper upto Ad
size, using easily replaced pens. In text mode it
prints upto 12 CPS. Max 160 Char. per line. In
graphics mode it offers full plotting facilities incl.
drawing, maving, scaling of text, rotation &
drawing of axes. (Write for a8 sample printout).

Only £175
Setof 4 SPARE PENS only £3.95

PRINTER SHARER

Allows 3 BBC Micros to be connected to one
Printer
Only: £65

BROTHER HR-15

Brother HR 15 is a high-quality daisy-wheel ideal
for a budget printer for serious use. Notable
features of this printer include a 3k buffer, 18cps
{max], bi-directional proportional spacing,
Centronics or A5232 imerfaces as standard,
aptional Sheet Feeder and Keyboard.

ONLY £325 (carr. £7)

Single Sheet Feeder
Electronic KEYBOARD
TRACTOR FEED Attachment
RIBBOMN CARTRIDGES:
Fabric £3.75; Carbon £3.75;
Multistrike £6
DAISYWHEELS lvarious typefaces)

£185
£135
£84

£18

With immediate effect, we are offaring at
no extra cost ON-SITE 12 months
Maintenance on all HR15 Printers purchased
from us.

W.E. GIVES YOU A GREAT DEAL

Listing Paper (Perforated)

1,000 Sheets 34" Fanfold Papear
2,000 Sheeats 95" Fanfold Papar
1,000 Sheets 15" Fanfold Paper
Telegrinter Roll (Ecano paper)

Carriage on 1,000 Sheets £1.50

PRINTER LABELS

(On continuous fanfold backing
sheet)

1.000 90x36mm
1,000 90x49mm
1.000 102 x 36mm

Carriage on 1,000 Labels £1.00

£5.00
£7.75
£6.25

All prices exclude VAT

@

PRINTER RIBBONS &
VARIOUS DUST COVERS

Ribbons
£10.00
£4.50
£4.50
£4.50
£4.95
£5.95

Type
MX100FEX 100
FX80/MXBO
R¥80

GPBOD

GP100
GP250

KAGA KPEID £5.95
CANON PW10B0D £5.95
MICROVITEC MONITORS =

KAGA KP810
NLQ PRINTER

This Dat matrix printer has EPSON FX/RX
compatible control codes and is functionally
equivalent to an FXB0 with the added advantage
of its ‘Near Letter Guality’ mode. It is solidly built
and features include: Normal, Italic, Enlarged,
super/subscript, proportional spacing and
user-defined character sef, Extras over the FXBO
included in the price are Near Letter Quality
(MLQ) print ideal for correspondence. Proper
adjustable tractor feed, half speed guiet mode
and 3K buffer. The printer is bi-directional and
logic seeking to give a speed of 140CP5 for high
throughput in conjunction with the standard 3K
buffer. BK RAM may be added to give more
user-defined character sets. Centronics parallel
interface + Watford's 12 month NO QUIBBLE
WARRANTY,

Special Offer: ONLY £252 (£7 carr.)

RS5232 interface + 2K buffer to connect to other

Micros £ BB

KAGA KP910 Printer

Similar to the KP810 but with 17" carriage for

wide print. Gives 158 columns of normal print ar
256 columns in condensed mode, Ideal for
printing out spreadshaats.

ONLY £339 (£7 carr.)

NLQ FONTDESIGNER

For this NEW ROM {latest in NLO Technology
from Watford) please see later pages of this
advert.

EPSON HI-80 PLOTTER

The latest addition to the popular range of

EPSOMN Printers/Plotters. Prints in upto 10 3
colours. Has many more features. Please write in
for spec sheeat

Price: Only £399 (£7 carr.)

PRINTER LEAD

Centronics lead to connect BBC micro to
EPSON, KAGA, SEIKOSHA, NEC, STAR, JUKI,
BROTHER, SHINWA etc. printers.

Standard length (4 feet long) £6
Extra long (6 feet long) £9

We can supply leads to any required length.




We stock a range of monitors to suit all needs.
Choice of a monitor is 8 matter of personal taste
&0 we recommend that whenever possible, vou
ask for a demonstration at our shop.

MICROVITEC
1431 — Medium resolution as used on the
BEC television computer programmea _..... £175
1451 - High resolution, suitable for word
processing in mode 0 . ot . £237

&

L]

@ 1441 - High res. cxceeds :he capabllrtlﬂs of
the BBC micro .. ey msinnanis i s AN

L]

L

1431AP RGB + PALaﬂ-ﬂ AUDID vy E199
1451AF RGB + PAL and AUEHD aeeiness EXBS
8 Dust Cowver for Microvitecs ..o e ESB0
All Microvitec Monitors are 14" RGB in their
distinctive right angle sturdy metal case or the
néw beige plastic case. They are supplied
gomplete with connecting lead to the BBC and a
3pin mains plug.
KAGA
8 KAGAKX1201G Hi-res Green Monitor ..... £90
® RAGA KX1202G Ultra-Hi-Res Green
Maonitor .. : carvenss E106
& KAGA K.‘.IHEDHA Ul1r|,=| H| Ftes Amher Maonitor
= .. E1056
] KAGA 'I-flslon 2 H1 Hes FIGB Cnlnur
Monitor .. i .. E225

& KAGA Vision 3 Ultrd H| RES- RGE
Maonitor .. o . £310

Al KAGA monitors are 12" units housed in a
professionally finished beige plastic cabinet. They
all have as standard, a genuine etched anti-glare
screen.

ZENITH

12* high resoluticn monochrome monitor. [deal
for word processing as its green or amber screen
iz very restful to read. The high resclution makes
it good for games too ~ you can realiy see the
detail that has been put into the graphics ........ £66
LEADS
BNC Lead for Zenith or Philips R . E3
RGE lead for KAGA .. . E5

M.B. Carriage on Mur'umrs ET [scc-u.urn::r:ul

BBC MICRO
WORD-PROCESSING
PACKAGE

A complete word-processing package (which can

be heavily modified to your requirements,
maintaining the large discount). We supply
everything you need to get a BBC micro running
as a word-processor. Please call in for a
demonstration.

EXAMPLE PACKAGE

BBC Model B, Watfard Electronics’ DFS upgrade,
WORDWISE ROM, Twin 400k Epson drives in
beige, Zenith 12" Hi-resolution monitor (Green or
Amber), Brother HR15 daisywhee! printer,
Gemini software: BEEBCALC spreadsheest,
analysis and DATABASE software on disg. 10 x
3M disc, 500 sheets fan-fold paper, 4 way mains
trailing socket, manuals, all leads and BBC
carrying case.

NEW LOW PRICE
Only £999

ACCESS
HOT LINE
(0923 50234)
24 Hours

Access

&

ROM-SPELL

—

H.DM.‘;I’H].]-

[ g

f

ROMSPELL is the new fast Spelling Checker
ROM from Watford, Packed with excellent
features, ROMSPELL is probably the most
advanced spelling checker available for the BBC
miGro.

Features include:

30,000 word dictiomary
One pass check

Two pass check
Ambiguous word check
Basic access to ROMSPELL
Immediate entry check

ROMSPELL is fantastic value at £25

(Please specify 40 or 80 tracks when ordering)

THE EPSON RX/FX/KAGA
PRINTER COMMANDS
REVEALED

S0 you bought yourself a new printer, because

the salesman in the shop showed you how clever
it is and impressed you with all sorts of printouts
to show its capabilities — he may even have
offered you a special price.

However, now that you have got it home and
connected it to your BBC microcomputer, you
are wondering how to make it perform these
magical tasks. The manual seems to give no
clues, and when you type in the example
programs, the computer throws the LFRINT
statements back in your face.

Mow what do you do, when this £400 piece
of high technology refuses even to mowve its
head, and you have stayed up until 2 in the
morning with copious supplies of coffes,
desparately trying to print something out. Once
again, Watford Electronics comes to your help
with our new book entitled THE EPSON
FX/KAGA PRINTER COMMANDS REVEALED .

This book describas in plain, easy to
understand English how to use your printer
(Kaga KPE10, Canon PWI10B0A, or any other
Epson FX-80 compatible printer} with the BBC
micro, both from Basic and your Wordwise
WOrdprocassor.

It describes in detail how to obtain the
maximum in graphics capability from your printer
and includes full indexes allowing you to cross
index the numerous commands. Every command
is explained in detail, with an accompanying BBC
Basic program and an example of its use from
Wordwise.

This book is superb value at only

£5.95 (Book — No VAT)

DATABASE
MANAGEMENT SYSTEMS

DISCDATA

Discdata is an entirely disc based database
handling system. |t is extramely sasy 1o use

‘through its comprehensive menu system. The

simplicity i such that we do not feel the nead to
provide explanation on use in the written
guidance supplied with the program. The
first-time database user will rapidly become
familiar with this package designed throughout
to be simple and obvious.

On disc at Only £17

{Please specify 40 or 80 track when ordering)
{Please write in for technical specifications)

LIGHT PEN

This Light Pen for the BBC micro is packaged in

a neat pen shape with built in switch. Supplied
complete with our sophisticated Pen-Pal
software on cassette (see elsewhere in this ad).

Only£23

{For software on disc please add £2)

FILE-PLUS

The File-Plus package is even more powerful and
fiexible than Disc-Data. It is also largely menu
driven but has its own command language for
file searching. The 16K ROM contains all the
normally required routines, with lesser used
options supplied on the utilities disc. All input
and output formatting is controlled through
screen forms. A full screen editing system is
used to define a form which allows tremendous
flexibility in the format in which your data is
displayed, It is very easy to change from form to
form so that you can type in your data with one
form, and axamine it with others. You will
typically design several forms before starting 1o
access the database so that you can guickly and
easily see the fields of each record that you want
to appear in the layout you decide on, The form
system is also used for output to your printer
File Plus has a unique file linking system that
allows tha entire on-line storage of your systam
to be used for one database. This can give
around 1.5 Megabyte databases using dual
drives and double density.

The built in FOL {File-Plus Query Language) can
be used for searching the database. Presented in
the form of a powerful command language with
looping facilities etc. this allows the most flexible
access to your data possible. Full arithmetic
operations are provided to allow the system to
be used for statistical analysis.

Uperations supported are —, +, *,/, +—999599
9999.9999 and compare facilities =, =< >>=,
P, B

Many keywords are supported by the language:
assign, compare, display, and, goto, iff, ift, print,
read, search, spool and- update.

Supplied with a very detailed 70 page manual to
explain all the facilities with many examples.

Only £43

{Please specify 40 or B0 tracks for
the utilities disc]

DATAGEM
Gemini's 24K ROM based
DATABASE Management System
Special Offer: £99

Continud




The ULTIMATE DFSs for
the BBC MICRO

Adding disc drives to your BEC is probably one of the best ways of improving

the power of your microcomputer system. Watford, with their reputation for
providing quality products at an affordable price, have available & full range of
disc drives and associated products. including:

@& [isc cases

@ DFS5 manuals

& Disc books

® Disc cleaning kits

® Disc based software

® Disc Filing Systems
& Disc drives

& Disc covers

® Floppy discs

® Disc boxes

Watford Electronics supply two highly sophisticated Disc Filing Systems
specially designed to be fully entry point compatible with Acorn’s standard
DFS. As well as this, these two DFSs provide significant and powerful
enhancements to allow the user grester ease in acomplishing a given task.

Many people who are about to buy @ OFS find themselves wondering which
ome to opt for: should they buy the standard Acorn one and restrict their
available features, or should they buy one of the other DF5s and find
themselves running intoe compatibility problems if they opt for the wrong one?
Before you look below to see the vast range of extra features that our DFSs
provide, may we just point out that our DFSs are fully Acorn compatible; not
just partially, like some of the “competition”. We have been supplying DFSs
for two yvedars now with many thousands of satisfied users. Also, please note
that the Watford DF5 is supplied by & reputable firm via proper mail order
and shop premiges.

Just compare the features:

Watford
Double
Density

Single
Density

Features

Max nos. of files
per disc side B2 62
Max disc capacity BOOkK 1440k

Tube compatible Yes Yes
Built-in Editor Yes Yeas
Built-in Formatter d Yes Yes
Built-in Verifier N Yes Yas
MRBLUMN a file Yes Yas
MLOAD a fila Yes Yas
Extended RENAME Yes Yes
Salective COPY Yes Yes
Default file name Yes Yes
Disc space
distribution : Yes Yes
40/80 Software
Switchable Yes
Wide catalogue Yas
Close open files Yes
Improved OPENOUT 1% Yag
Copy between
densities f Yes
OSWORD &7F : Yes
Full entry point
compatibility as a5 Yas
Retain information
owver a break 1.52
partial Yeas
Games compatibility Yas Most
Econet file server Yes Yes
Econet station Yes Yas
Full wildcard
facilities Mo Yes

Note that whifst BOTH of our DF5s are compatible with the 6502 and Z80
Second Processors, the Acorn ONFS ROM (supplied by Acorn with the

s processars) should be present within the machine for the Tube transfer

" protocol. Our single density DFS is compatible with the Torch Z80 system.
With the current versions of our DFS and DDFS, "PAGE™ will remain
unaftered by the presence of 8 DNFS ROM: fe. the normal value of &715900 is
retained. x

THE WATFORD DFSs

Designed to offer power and flexibility, the two versions of our DFS are
packed with features such as:

@ Acorn’s slightly antiguated DFS allows & maximum of anly 31 files per side
of a disc. OUR DFSs cater for either 31 or 62 files per side of a disc. In 62
catalogue mode, all these flles are available and displayed as one continuous
catalogue; not & colfection of small catalogues that require exira effart on Ihf‘:‘
part of the user to swap between. We have found that 62 files is adequate in
normal use (more would reguire altering "PAGE . which is undesirable — again
this is due to the way in which the BEBC micro is organised).

® Built into each Watford DFSs are the disc Formatter, Verifier and Sector
Editor that are so useful and essential for the operation of a OF5. We do not
ask you to pay extra for these features with our DFSs — they showld always be
present within a perfect OFS and therefore included in the price.

& One of the excellent features of the BBC Is its 80 column mode of
operation. Acorn’s OFS, unfortunately, only displays in 40 colurmns even in
these 80 column modes; ours displays the catalogue correctly in 4 columns.
This feature has now been extended tfo include the 80 column display of the
filing system information af the fop of the catalogue as well.

® When working an a8 program, most “load and save” operations to the disc
will use the same filename [ia that of the current program). To save typing,
and minimise errors, our OFS has a novel feature whereby a “default”™
filename can be entered. Once this is done, the usage of a null fllename will
cause this previously entered filename to be used.

® Catalogues produced on the screen by our "Ultimate” DFS include extra
information to say how many files are present within the catalogue, whether
tha catalogue is 37 or 62 files in size, how many tracks are on the disc, and
whether the double stepping mode is active, etc.

® Due to the way that Acorn decided files should be stored, there is
occasionally a need ta “compact” the availlable spaces on the disc. As this can
alter the contents of memory, we decided that it would be vseful to
implement 8 command that informs the user whether compaction is
necessary, and if it will actually resuit in any significant gains

® One standard requirerment of a filing system is to be alle to rename files.
Acorn’s simple DFS only allows for one named file to be changed to another
named fite. Qur “Ultimate”™ DFS affows for groups of files to be renamed. For
instance:

*RENAME *BERT* “FRED"
will take alf the files that have BERT in their name, and change the BERT 1o
FRED.

@ The OPENOQUT command on both versions of the Watferd DFS has been
improved so that it automatically selects the largest avaiabfe space oh the
disc; thus minimising the frequency of the Can't extend error messages.

@ Both of our DFSs feature, as standard, the abifity to make a norrmal 80
track disc drive read and write 40 track discs. This is normally accomplished
by an expensive manual switching unit on the drives; our DFS does this as
standard.

@ The software switching aspect of our DFS and DOFS is far more flexible
than a standard switchable drive. The reason for this is guwite simple: a
switchable drive means that both sides of the disc are aither 40 OR 80, you
cannot have 40 track on ane side and 80 track on the other side with a
standard switchable disc drive. The Watford DFSs are fully independent, and
thus far more powerful. With the DDFS, both the density and the 40/80
aspect are independent; thus offering increditie flexibility.

There are many other features of the Watford DFS too numerous fo
mention, but all well docurmented in the excellent DFS manual sold separately.

WATFORD’s & ACORN's
SINGLE DENSITY DFS

Watford's popular and widely acclaimed DES has now been available for two
years, and has gained a large following amongst serious users of the BEC
Micro. Owners of Acorn’s standard DFS can upgrade to our “Ultimate” DFS
meraly by replacing their DFS ROM. See befow for the price of this upgrade.

PRICES
& Complete Disc Interface Kil incl. DFS ROM & fitiing
instructions £75
® Acorn’s DFS Kit complete £73
@ OF5 Manual (Comprehensiva) {no VAT £6.9%
(P.5. Our comprehensive DFS Manual covers both Acorn
& Watford DFSs)
@ Waiford's sophisticated DFS ROM only £16
® We will exchange your existing DFS ROM for
Watford's Uitimate DFS ROM far only £12
& Watford's DFS is exclusively available from Watiord Electronics.
Every ROM caries a special label with our LOGO and serial number.

WATFORD's DOUBLE DENSITY
DFS INTERFACE

The OOFS from Watfard Electronics represents a new standard in DFSs for

the BEC micro. This is a double density version of our popular single density
DFS, and combines all the features of this powerful DFS with the advantages
af a system that gives 80% more storage per disc in double density mode.
P.5. — Please note that not all DOFSs are capable of providing either the full
80% storage increase, or of allowing a fie the full size of the disc — Qurs
alfows both aof these!

The Watford Electronics DOFS will operate with discs formatted in either
single or double density. the density /s autormalically sensed on an access fo
the disc and this is then remembered for future accesses. The built-in
formatter prompls for the density when a disc is formatted, alfowing the user
to select the density of his own discs.

-

The typical piece of games software these days is provided upon a protected
disc. fn order to work on any double density system (including the others on
ithe marketl a protected piece of software needs to make calls through the

OSWORD &7F routines. To ensure compatibility, the Watford DOFS features §

prohably the most comprehansive and powerful 8271 emufation ever written
for a8 double densily System.

PRICES
® Complate DOFS Kit incl, fitting instructions £85
® DDFS Manual fno VAT)£6.95
® We will exchange your existing Single Density
for our DDFS Unit a1 £40

. e B I i, T pr g




of

BYEn i
cofumng,
gy of the

o the disc
' Tyng.
.n"

ame will

e BxIrE
whether
aisc, and

i§

As this can
)

3

yme files.
g arother
armed. For

BERT to

has been
g the
ges.

mal 80
mplished
 this a5

 flexibile
L8

i 80, you
ath a
dent, and
L

5 o
separately.

W W0

e B8C
gte” DFS
; upigrade.

Electromics.
V murnber

Y

5 for

ple density
advaniages
Y mode.
er the full
= Qurs

| gither
-access o
f-im

ng the user

3 protecied
others on
yugh the

ES fealures
WEr written

Quality Disc Drives
from Watford Electronics

To help you decide which drive is the most suitable for vour needs jand your
pocket!], we have produced the table below.

The first capacity given in the first colurnn indicates the single density
capacity. The double density storage capacity is second one, [that within the
brackets). All disc Orive type numbers start with the prefis "C™.

The tinting on some of the hoxes is used to indicate which Drives are 40
track and which are 80 track. The 40 track ones are manufactured by EPS0ON,
the warld famous Japanese company, (non-tinted boxes). The 80 track drives
are famous MITSUBISH! drives (tinted boxes).

With twe prices in 8 box fe.g. £295/£2989), the first price is for the standard
drive and the second for the same unit in switchable type. Users of either of
the twa Watford DFSs will not nead switchable drives as their DFS wilf
provide soffware switching for them. Users of Acorn’'s OFS will find that they
need to pay the exira for switchable drives if they wish to use 40 track discs
in an 80 track drive,

The drives we supply are fast (3ms track to track, T5ms settiel, quiet and
have & low power consumption [average well under T amp). Extensive
experfence of the usage of disc drives suggests that the MITSUBISHI and
EPSON drives currently represent ahout the best in terms of speed, reliability
and overall “elegance” available for the BBC Micro.

Various other “manufacturers’’ of disc drives for the BBC micro (more
accurately, “packagers " label other manufacturers drives with their own
namel. We buy the high quality Epson and Mitsubishi drives in large quantities
directly from the manufacturers, package them and sell them at “dealer”
prices direct to the public.

Names you can trust,
at prices you can afford!

Ifyou look around the popular BBC micro press, you will find that the prices

we guote are, virtually without exception, some of the bast around. These
prices, coupled with the backup of one of the country's largest distributors of
BB peripherals provides a superb deal.

Uriess vou anticipate using dual drivas in a fully expanded BEC system for
long periods of time with little ventilation, then we suggest that our range of
CLT disc drives without the PSU (Power Supply Unit! would be quite
adeguate; extensive tests within our workshops have confirmed this. All drives
are suppiied complete with a SPECIAL UTILITIES Disc, Cables and Plugs. The
Drives with power supply have 8 mains moulded plug for safely purposes.
{ldeal for Schoois & Colleges. ANl single disc drives with power supply, [l.e.
CST00. C5200 & C54005) are supplied in a twin case with twin data cable
for later inclusion of & second drivel. At Watford we anticipate your needs of
tomarrow not just today!

All disc drives advertised here will operate in double density mode with the
dppropriate interface and software.

Drives without P.S.U Drives with P.5.U.

Capacity

Single Twin Single Twein

100K CLS100
{180k} £85

CS5100
E11B

200K CLS 200
(360K) E£B9

Cs 200
£120

CD200
£185

CLD200
£165

CLS 400

£120 T122
CL54005

400K
{T20K)

CLD 400
£170

CD400
£140 £189

C5 4008

CLD8OO

£232 242 265
CLD BOOS CD 8005

BOOK
(1.44M)

& TWIN drive CASE, with Power Supply & Cables £40
Securicor carriage on Disc Drives £5

Prefix ¢ = Cased Drive Suffix
L = [@zz PSUJ
8§ = Single
0 = Double
eg CLS4005 = Cased drive, Less power supply unit, Single 400K,
Switchable (40/80 track).

5 = 40/80 Switchable

MYSTERIES OF DISC DRIVES
& DFS REVEALED

Are you tired of faulty cassettes, and lengthy loading times? Do you want to
upgrade your BEC micro to take discs but you get tied up in the plethora of
jargan surreunding the choice and use of these systems.

For instance. what is the difference between single and double density
formats, how can you use a 40 track disc on an B0 track disc drive? What is
the difference between a DFS and disc interface kit? Should you acquire a
single Disc drive or twin? What does 48 TP| and 96 TP discs mean? These
are just a few of the questions you may have asked yourself and never found
the answer or maybe you have yet to encounter these guestions.

MNow the mystery of buying a suitable interface and disc drive for your BBC
micro is revealed in Watford Electronic's new book entitled "MYSTERIES of
DISC DRIVES & DFS REVEALED'. It describes in fine detail, yet remaining
very readable to the beginner, how disc drives operate, the type of interfaces
available, which type of discs to use on a disc drive and how data is stored on
the discs.

There is even a handy saction describing the phrases you are likely to
encounter, and how 1o interpret them. This book must be an essantial
purchase at £5.95, especially if you own or are thinking of buying a disc
system.

£5.95 (Book No VAT)
3M-51" DISKETTES

Top quality 3M — SCOTCH Diskettes from Watford Electronics | Your M
Appointed Distributors). Al pur discs carry a lifetime warranty. These discs are
guiet in pperation and insert positively with their reinforced hub rings. Boxes
of 10 supplied complete with self stick disc fabels and write profect tabs,

FREE FREE FREE

Waltford Electronics are now the biggest
single distributer of 3M's 51" floppy discs
throughout the UK. As a gesture of thanks,
we arg [his month giving away absolutely
FREE this Disc ifbrary case with every box
of 10 discs purchased from us.

DON'T SETTLE FOR LESS, BUY THE BEST

@ 10 % 5/5 D/O 40 Track Diskettes €13
® 70 = D/S D/D 40 Track Diskeites E18
® 10 x 5/8 D/D B0 Track Diskertes E£22
& 10 « 0/5 D/D B0 Track Diskeites £24

DISCALBUMS

Attractivaly finished in beige leather-look vinyl, these conveniently store upto
20 Discs. Each Disc can easily be seen through the clear view pockets.

£4.25

LOCKABLE DISC
STORAGE UNITS

Strong plastic case that afford real
protection to your discs. The smoked top
locks down. Dividers and adhesive title
strips are supplied for efficient filing of
discs.

M35 - holds upio 40 discs £12
M85 — holds upto 95 discs E£15

PLASTIC
LIBRARY CASES

FOR 54" DISC STORAGE

halds 10 Discs. £1.80

FLOPPY HEAD CLEANERKIT

The heads in floppy disc drives are precision made and very sensitive to dirt.

Driva manufacturers recommend that you clean the heads approximately once
2 week. Unless your home or office is dust free, one of these Kits is a very
sensible precaution against losing valuable data. A dirty head can destroy
many discs before you realise the trouble. Very simple to use.

£9

DUST COVERS (For our Disc Drives)

Single (without PSUNE3.20  Twin (without PSU) £3.85
Single (with PSU) £3.26 Twin (with PSU} £3.90

T —
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EPSON NLQ ROM

for the BBC Micro

e g BT S L

Impress your friends and business colleagues
with the quality of your letters and printed
material with Watford's very simple to use
EPSON NLQO! {Near Letter Quality) ROM.

Suitable for FXB0, RXB0D, RXBOF/T, FX100.

Look at the features:

#® Simply type *NLOB0OA00 and a single VDU
code to use NLO print.

& NLO is then available withoutl any
modifications from BASIC, WORDWISE, VIEW
[with NLO DRIVER) or virtually any other
program or language.

#® Single codes select PROPORTIONAL type (yes
even on the RXBO): ENLARGED type:
UNDERLINED type. These features can be used
seperately or in any combination.

@ Full UK character set; Standard ‘pica size’;
Proportional spacing; Enlarged; Underlined:
Nermal type.

The NLO ROM is supplied complete with
comprehensive manual,

P.5. NLQ ROM is compatible with the Torch Z80
systam and can be used from within the Perfect

Writer software.
Only: £22

VIEW PRINTER DRIVER
for NLQ ROM

This specially written printer driver has been
designed to allow View access to the full

features of our NLO ROM.

A must for all VIEW and NLQ ROM users.

£7.00
ﬂﬁw“;“
W THE NLQ
DESIGNER

The Kaga Taxan KPB10 and KPS 10 are two

superb printers, as our many thousands of
satisfied customers would surely attest to. One
of it's particularly strong points is the NLQ option
that it offers; perhaps one of the more weaker
points is the effort required to design your own
custom NLO font

Well the solution is here NOW in the shape of
Watford's NLO DESIGNER ROM! This powerful
piece of software allows easy design and entry
of a full NLQ font, with further fonts recallable
Afrom disc. Once a font has been programmed
-with the versatile NLQ DESIGNER, it can be
saved to disc, downloaded to your Kaga (or
Canon) printer. or even programmed into an
EFROM ({given the appropriate hardware) and
then plugged directly into your pronter so that it
is available immediately when you turn it on.

A 40/80 track format disc containing 3 example
fonts is included in the package.

(P.5. This ROM is not suitable for Epson printers
as they don't normally have NLO ability. Keep
reading our adverts though — work is in
development )

NLQ DESIGMNER & FONT DISC £256

INDIVIDUAL Preprogrammed FONT ROMS
£15
[Please write in for further details on both the

MLO DESIGMNER and the individual font ROMs
availabla.)

DUMPOUT3

A highly sophisticated screen dump ROM. This
has to be the most flexible and powerful screen
dump ROM yet produced for the BBC micro. i
will put on paper anything you see on the
screen, including all Mode 7 facilities ete. We
have to admit that there is one facility that we
cannot replicate - if anyone can supply flashing
ink we would like to know!

The ROM also provides window setting utilities
and two new OSWORD calls that allow moda 7
graphics pixels to be read and plotted using the
standard graphic co-ordinate system. The latest
version includes a graphic dump trigger for
dumping screens from games whilst they are
FUnNMing.

Two commands are used to operate the dump
routines:

*GIMAGE — This provides a full graphics dump
of any graphics mode, plus modes 7 and ‘B
There are many optional parameters but you
need only specify the parameters you wish to
change

Features available include:

Vertical and horizontal scaling through all the
graphic modes and mode 7

Rotation of the image produced through 90
180 and 270 degrees

Left hand indentation setting

Screen dump window definition

Colour grey scaling

Two tone fast dump

Special colour mask

Maode 7 conirast expansion

Mode 7 contiguous dump

Key triggered dumps

User port switched dumps

What does the independent press say!

Practical Electronics, May 18985

“The Dump Out 3 ROM from Watford
Electronics represents one of the most
sophisticated types of printer dump utilities
available for the BBC Micro . . .7

‘an axtremely sophisticated and powerful dump
utility™.

“WERDICT — Dump Out 3 ROM has all the
facilities which you are ever likely to need for
producing printer dumps. The facilities available
work extremely well and if printer dumps are
somathing which you require, then this ROM can
be recommended to help you to get the best out
of your dot matrix printer .

The Micro User Feb. 1885.
“Well, here is that winner !

“providels) some rather sophisticated screen
dumps. Producing high resolution paper copies of
graphic screens in any (graphics) mode will be
the major reason for buying this ROM, and this
is where Dump Qut 3 performs PAR
EXCELLEMCE". {Our capitals for their italics.)

“The versatility of *GIMAGE (the graphics dump
command) when using these parameters is
amaring. Pictures of almost any size, shape,
contrast or distartion may be produced without
the need for a reducing photocopier or trick
photagraphy".

“Without reservation | wholeheartedly
recommend the Dump Out 3 ROM as the
ultimate screen dump facility for the BBC micro.
It is easy to use yet highly versatile, and caters
for all BBC screen modes in multitone high
resolution printing. Wholg, partial, rotated and
scaled screens may be dumped to almost any
BBC compatible dot matrix printer {see our list at
the end of this adwvert). At £24 it must represent
excellent value for money and surely cannot be
beaten”.

Designed for use with the following printers:
CPBO, GPBOM0Q/250, CANNON, STAR,
KAGA/TAXAN, NEC, SHINWA CPBO, GEMINI,
EPSOMN MX/RX/FX, LPVII, NEC PCBO23,
DMP1Q-D.-‘123;;‘20D,’4DD. 81c. etc.

Price including comprehensive manual

£24

'Systems’ complete program development
package in a 16K ROM. We are now supplying
the mew 6502 2Znd processor compatible version.

SPECIALOFFER ONLY £43

VIEWWORDPROCESSOR
We are supplying the new VIEW version 2.1
allowing printing of memory contents etc ... 46

HI-VIEW

A special version of VIEW designed for use with
6502 2Znd Processor. Available on disc, it offers
47K of text memory.

£49

VIEWSHEET [Acornsoft) £49

Watford's own Sophisticated
VIEW PRINTER DRIVER
for Epson FXBO & KAGA KP

Only £9

VIEW DRIVERS FOR JUKI &
BROTHER PRINTERS
Only £8

VIEW/VIEW SHEET PRINTER
DRIVER for SILVER REED
(Officially approved by Silver Reed)

A range of VIEW Printer drivers to complamant
the Silver Reed range of printers
EXP400/500/550 & 770 EB B0 and converted
typewriters EX4.3/44 & Bb.

Only: £8

BEEB PRINTER ROM

"Makes Printing Childs Play ”

This utility ROM is designed to simplify using all
the facilities of your printer. It has many
facilities:

# Salection of printer modes such as underline,
font and size is by 'Single Key' operations.

* From Wordwise, a single number following
0OC will select a mode rather than a long and
incomprehensible string of control codes. This
makes using your printer with Wordwise much
MOre Convenient.

* When using Basic (or other languages] you
can have control over the formatting of the
output to the printer in the style of a
wordprocessor. You can define page top. bottom
and side margins etc. with intelligent page skip
for binders an option. All supported printers will
now respond to form-feed etc. commands.

* User defined characters are printed as you
see them on the screen so that non-standard
characters are automatically printed out correctly.
* Commands select the options for the
following printers:

GP100, STAR, NEC, MX/FX, KAGA,
LPAVIDMP100, DMP200.

Operates with either parallel or sarial interfaces.
* Supplied with a 50 page manual that is very
comprehensive and easy to follow. Please specify
printer type when ordering so that we can send
the correct function key strip.

Price: £24

L
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Pofessor Beeb fresents

Watford's New Launches

TRANSFEROM
ROMAS

DIAGNOSTICS
DISC

After months of top secret development, we are
now able to supply details of this advanced and
sophisticated utility ROM for the BBC micro.
Just look at the features:

@ Fully menu driven for ease of use

® Copes with locked programs

@ A very comprehensive built in copying
features

@ Copies very long adventure games

@ Supplied with comprahensive manual

TRANSFEROM is now available in BOTH single
and double density versions. The single density
varsion works with both the Acorn and Watford
single density DFSs. The double density version
works with the Watford DDFS system only.

TRANSFEROM takes your software on tape and
saves them onto disc. TRANSFEROM doas not
stop when one disc is full; you just insert another
disc in and carry on with that one! Surely this is
the most valuable investment you could make if
you have tape software that you wish to transfer
to disc! Please specity version required — Single
or Double Density.

£22.00

DIAGNOSTICS
DISC

The BBC micro is a very complex machine and

thus diagnosing a fault can be very difficult. Until
now, the anly way to discover the nature of a
fault was either to find a competent friend with a
large degree of patience or to find your nearest
dealer and pay him to find out what is wrong.

At Watford Electronics, we realise how difficult it
can be when faced with a problem, finding
yourself a long way from your nearest dealer, or
even just uncertain about your Beeb's haealth, but
not wanting to waste time and money taking it
to be looked at

The solution to these problems is here now, in
the form of the Watford's Diagnostics Disc. This
excellent utility is specially designed to test out
the following areas of your Beeb:

RAMs=, ROMs, ULAs, Sound, Keyboard, Disc,
RS423, ADC, User Port. Printer Port, Cassette,
Joysticks, Speech, Disc Drives, 6502 and ZB0
Znd Processors,

This utility is an invaluable aid for all those who
take the reliability of their system seriously. A
comprehensive manyal provides full operating
details and a list of possible causes and remedies
for any faults that you may find along the way.
The package also enables a permanent
equipment and service record to be maintained.

Trial Price
Only £15.00

ROMAS

THECROSS ASSEMBLER AND
MACRO EDITOR
FOR SERIOUS PROGRAMMERS!

ROMAS is a carefully designed, sophisticated yet
simple to use, devalopment system for serious
assembly language programmers. Using the BBC
as the development system, you can choDse your
target systam from the following processors:

6502, 66C02, ZB0, BO8S, B041, 6809 and ZB
P.5. This includes the Acom 6502 & Z80.

ROMAS features & powerful expression analyser,
making complex table easy to generate. To aid in
documentation, fully farmatted assembly listings
may be produced, with full symbol table output
at the end.

ROMAS is provided with a powerful cross
referancer 1o produce a listing of all the labels in
a given “source” program; this makes it easy to
check to see if you are about to duplicate a
label.

The Macro Editor

Features of this powerful editor provided with
the ROMAS package include:

® Works in all 40 and 80 column screen modes
@ Fast load and save speeds

® Continuous line and column number displays
@ Search, replace and move; all available in
macros

® Command repetition

The ROMAS package includes a comprehensive
manual, providing detailed documentation and
plenty of examples.

& give away at. .. Only £45
Please specify 40 or B0 track disc when ordering.

Special Offer

Purchase a copy of ROMAS and our EFROM
programmer {retail price £113.00), and we'll give
you the very special price of:

£99.00! (£4 p&p)

ULTRACALC2

The mark 2 version of the BBC Publications
extramaly popular electronic spreadshest ROM.

Only:£66

DELSYS

Digital Electronic System

The DELSYS project introduces the BEC Micro

uger through a structured approach to the
fundamentals of microcomputer hardware design,
For the first time an opportunity to grasp and
understand the importance of Digital Electronic
Systems in control applications is offered to
owners of the BBC Micro. This is achiaved by
tackling a set of hardware project packs of
varying degrees of complexity.

Introductory packs will educate users in the
fundamentals of digital circuits by using practical
experimants. A easy to understand manual
explains the constructor, the operations and
procedures. in a step by step guide to basic
design principles.

The first of the DELSYS project packs introduces
the user to the concepis of logic gates,
fundamental chip selection from technical data
sheets. interfacing and bus structure technigues
using the construction of a set of “Traffic Lights”
as an example,

ROM MANAGER

‘Provides comprehensive management of all your
installed ROMs — BEEBUG Now. ‘B4’

This ROM is unique in its capabilities, It allows
you, the user, full control over the BBC Micro's
sideways ROM paging system with simple to use
commands. This ROM is essential for those with
several ROMs. At a simple leval ROM
MANAGER can be used to remove the problem
of clashing command names and allow full use
of all the facilities of your ROMs. This is coupled
with facilities to completely enable or disable
various ROMs in the machine including ROM
manager itsaif.

ROM MAMNAGER can also be used to develop
sideways ROMs using the machine's standard
mamaory. This is achieved by sending sideways
ROM calls to your code in RAM, saving the
expense of fitting sideways RAM for ROM
development purposes. ROM status reporis are
also given by the ROM., including ROM lengths,
checksums, entry points supported and current
filimg system title.

The ROM also provides facilities to examine
ROMs, list function keys for editing, modify RAM
(using @ HEX/ASCII editor] and list ROM titles
neatly and concisely.

Price £20

DISCEXECUTOR

Disc Executor is a sophisticated disc utility for

the transfer of your programs from cassette o
disc. It copes with ‘locked’ files and full length
adventures (up to &GE blocks long) and
programs that load below &EOQQ. Disc Executor is
simple to use and provides menus to prompt the
user along the way. Disc Executor will cope with
the vast majority of tapes. (Please note that Disc
Executor is not compatible with double density
dise interfaces — keep reading our adverts
though I

Price only £10

(Please specify whather 40 or BO track disc
when ordering)




Nightingale Modem

MNow Watford brings you PACE's NIGHTINGALE
MODEM PACKAGE including the popular
Commstar ROM software for the BBC Micro.
Mightingale is considered to be by far the most
versatile BT approved modem available at the
price for the BBC Micro. It is ideal for home or
business use. It offers Prastel\Viewdata baud
rates (1200/75 & 7512001 as well as 300,300
baud full duplex for communication between
BBC and other computers, including bulletin
boards. A bargain at our

SPECIAL INTRODUCTORY OFFER
COMMSTAR ROM &

comprehensive manuals) £1 1 9

Mightingale Modem without software
Only £99
COMMSTAR ROM package only
(P&F on modem E£2.00)
Auto Dial/Auto Answer Board = £48

Auto Dial Utilities Disc  £9.50
OBBS Bulletin Software £20.00

DEMON
Modem Package

THE MODEM

300/300 baud full duplex  Auto answer

{orig and ans} Auto dial
120075 baud full duplex  Auto baud rate detect
75/1200 baud full duplex  CCITT/BELL standards

THE SOFTWARE

Full baud rate support
1200/1200 full duplex
2400/2400 full duplex
Auto dial

Aulo answer

File transmission in 3 protocols
Prestel terminal

Mainframe type terminal

Two window operation

Supplied with a comprehensive manual and all
necessary leads.

Price: £69.95 (Carr. £3)
Auto dial software disc £4.25

iPlease specify 40 or B0 track}
{Mote: Demon is not BT approved)

{Prica includes

4800/4800 full duplex
9R00/9600 full duplex

Watford's own Machine code Monitor ROM
written by Andrew Bray (Cambridge). co-author
of the BEBC Micro Advance Usar Guide.

BEEBMOM is the most powerful and versatile
machine code monitar from Watford Electronics.
BEEBMOMN offers some suparb features specially
designed to make the task of understanding and
debugaing machine code easier; indeead
BEEEMON is probably the only product with
sufficient power to aid in the debugging of such
complex pieces of software as a DFS.

Offering a total emulation mode, BEEBMON can
be used to single step through code anywhere in
memory. All breakpoints are emulated and the
workspace Is totally relocatable, allowing for the
simulation of all those “awkward” pieces of
code.

Superb value for money at only:
£24

DISASSEMBLER
ROM

Discover the hidden secrets of BASIC and the
OPERATING SYSTEM with this easy to use

progammers tool. ONLY £18

Flease write in for technical details.

32K RAM/

PRINTER BUFFER
EXPANSION BOARD

AMUST FORWORD PROCESSING

Waatford Electronics now brings you the latest
state-of-the-art MEMORY EXPANSION BOARD
for your BBC microcomputer, Just plug the
ribbon cable into the 6502 processor socket, and
fit the compact board inside the computer.
Immediately you will gain not 16K or even 20K,
but a massive 32K of extra RAMI!!!

& IMPROVE yvour WORD PROCESSING system,
whether disc or cassette based. Don't wait for a
slow printer — type in text while printing. WO
JOBS DONE SIMULTANEOUSLY and £100-+
saved on a printer buffer.

@ In “VIEW", type in letters in 80 columns and
have up to 28,000 bytes free — 5 times as much
as normal.

® in WORDWISE (or WORDWISE-PLUSI,
preview in 80 columns with the full 24K of text
in memaory — recommended by Computer
Concepts.

& Combine GOOD GRAPHICS and LONG
PROGRAMS. Use the top 20K of the axpansion
RAM as the screen display memory. leaving all
tha standard BEC RAM free for programs.
Banafit from MODE 0/1/2 graphics and 28K of
program space.

& Use the FULL 32K or the bottom 12K of the
expansion RAM as a PRINTER buffer for
PARALLEL or SERIAL printers, sound channels,
RS423 etc. Print large text files while running
long graphics programs and have all your butter
options available as wéll

(*FX15,21,13B,145. ADVAL etc).

& Ensure COMPATIBILITY with a vast range of
hardware lincluding Watford & ATPL ROM
boards, double density boards, second
processors), and software {including BASIC,
TOOLKIT, VIEW, WORDWISE (1.20+),
WORDWISE-PLUS). This is because our board,
unlike those of our compeatitors, is connected to
the computer by a ribbon cable,

& Achieve EASY OPERATION with ROM based
software. A large range of commands is available
for machine code and BASIC users, including
somea useful *HELP messages.

Only: £65

{Price includes a comprehensive manual
and the ROM]

GRAPH PAD

With this popular British Micro's Graph-pad, you
can add new dimensions to your computer
enjoyment. It helps you to create your own
application programs by the simple use of the
Graphpad. Ideal for Educational use. Supplied
complete with Cables, Manual and a twao
program cassette.

SPECIAL OFFER £86

BEEBFONT ROM

BEEBFOMT is a remarkable and different concept
in BBC software supplied on a 16K ROM. It 3
allows you to display text on the screen in 13
different styles:

It works in modes 0, 1,2 and 4 using the full i
colour capabilities of each mode. Characters aré
printed in the same way as normal. Selection
betwean the various fonts is very easily achieveds
with Ctrl-V — press this followed by a font
number and the output will continue in the new
font. Beebfont ROM is particularly wseful in
display work with the characters produced at
twice the normmal size.

You can create your own character fonts with
the editor supplied. You can also print-out
pre-formatted text files using the special
characters with Epson FX, RX and NEC printers.
The full range of character styles can be used,
controlled from within the text, The editor and
spooler program are supplied with the package.
on cassette or disc. The spooler allows word
processor (Wordwise & View) output to be
printed in the new characters

A twenty page manual is supplied. Please state
printer type and madia for the editor & spooler
when ordering cassette, 40 or 80 track discl.

ONLY £32

Mk-2 13 ROM SOCKET
EXPANSION BOARD

Now all lines fully buffered — On board

battery back-up facility — will mow accapt
EPROMS 2716, 2732, 2764 B 27128 and
ROMs 6116 & 6264.

Simply plugs into one of the four ROM sockets
currently available in BBC Micro. There are only
5 solder connections to be made, Full
instructions are supplied. Unlike other ROM
Boards, this board has been ergonomically
designed to enable the user, easy further
expansion inside the Micro, e.g. Double Density
Board, Torch Board, RAM Card, etc.. without any
clash. (At Watford, we think ahead).

Our Mk2 13 ROM Socket Board enables tha
User to increase the sideways ROM capacity
from the basic 4 sockets upto full 16 capable of
being supported by current operating systems. In
addition the board is designed with the facility to
hold upto 168K RAM, which when switched into
operation is automatically selected by any WRITE
signal to the Sideways ROM area. This gives the
User the ability to write a utility or language and
upon pressing break have the utility or language
up and running (inew ROM scftware can be
developed and tested in sitw.)

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

All lines are fully buffered and the board meets
or exceeds all timings for operation in the BBC
Microcomputer,

Supplied ready-built and tested complete with
fitting instructions.

Only £30

PCB NI-CAD Battery for ROM Boards.
£2.75
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MNow available from stock £47

WORDWISE PLUS
UPGRADES

Existing users of Wordwise can upgrade o
WORDWISE + for £17. Please return the old
WORDWISE package complete with Chip and
MANUAL with your remittance and we will sand
you the new WORDWISE + package.

£19

SIDEWAYS
ZIF SOCKET

.

Now Watford Electronics brings you a ROM

board for small budgets or for those of you who
do not wish to open up your Micro frequently. 1t
allows you to change ROMs quickly and
efficiently with the minimum of effort — no
screws to loosen or keyboard to remove, The
unit consists mainly of a zero insertion force (ZIF]
socket on a small circuit board which is located
into the position of the 'ROM Cartridge’ and is
connected to one of the internal ROM sockets
via a ribbon cable,

® Very simple to install. MO SOLDERING
REQUIRED. The ZIF eliminates the possibility of
damage to your ROM pins when inserting and
extracting them,

@ The low profile of the socket allows
unrestricted access to the keyboard, unlike other
cartridge systems. In addition, there are no costly
extras, such as ROM cartridges for every new
ROM.

& All data and address lines are correctly
terminated to ensure carrect operation of suitable
ROMs with the BBC micro. We also supply a
purpose designed see-through storage container
with anti-static lining. allowing you to store up 10
12 ROMs, protecting them from mechanical and
static damage.

@ This versatile hardware solves the problem of
running out of socket space, simply unplug the
ROM and plug in a different one. It is a real
must for Professionals and Hobbyists alike.

ONLY £18

OUR SPECIAL PRICE

ONLY: £68.50

FREE FREE FREE

This month we are giving away the sophisticated
COLOUR ART package absolutely FREE with
every purchase of the AMX Mouse from Watford,

£19.00
£11.50

AMX Desk package
AMX ART package

COLOUR
ART!

As seen at the Micro User Show

Watford Electronics has long been a source of
innowvation in the BBC field; e.g., we were tha
first to market a ROM board. Well now We've
done it again!

The AMX Mouse is, 85 we are sure you alruad\r
know, a very easy to use and powerful drawing
package. Throughout the country, there is no
single bigger distributor of this excellent package
than Watford Electronics. To celebrate this fact,
we are, during this month only, including FREE
with every AMX Mouse package purchased from
us the superb piece of sofiware called COLOUR
ART.

This novel program allows you to add COLOUR
to any drawing produced with your AMX Mouse
package, and really bring those pictures alive.
Mot with just any colours, mind you, but a full
range from up 1o 255 different shades! It's
simplicity itself to use this “painting by numbers”
painter to create simple, striking and powaearful
images to please the eye.

Price £13
iplease spacify 40 or B0 track disc when ordering)

THE INVESTIGATOR

This sophisticated Utility program on disc,

enables you to make security back-up copies of
mast of your valuable Disc Software, Makes full
use of all B271 (will not run with double density
DFSs) facilities to discover the precise format of
your protected disc so that an exact copy can b
produced. Supplied with detailed instructions.
Please specify 40 or B0 track disc when

ardering A
nly

as certain ROMs will not run in these boards
aven though the AAM can be write protected.
The Battery Backup facility allows retention of
DATA after power off. On switch on the Micro
will think the WATFORD DISC RAM is a ROM.
Features available are:

® Mo soldering or modifications to BBC micro
necessary.

@ Flugs into normal ROM socket fitting neatly
under the keyboard allowing room for other
add-ons.

Easy to use. Comes with disk based software
to SAVE and LOAD ROMs. Allows you to
make backup copies of your ROMs.

Disk software can be copied onto other discs
when disc is full.

® All existing ROMs can be stored on disk and
used in DISC RAM.

Mo messy plugging and unplugging of your
ROMs. Simply Load the one you want into
DISC RAM.

Ideal for Professional users to develop ROMs.
Backup facility allows testing of final versions
without using EPROMs.

The switch provided allows backup and write
protection to be switched off externally.

Can also be used as 16K printer buffar RAM
in conjunction with our Buffer & Backup
ROM.

New Low Price: £35

P.5. 16K DISC RAM Board iz not designed to
work in conjunction with a Sideways ROM
Board.

versatiie BEEB SPEECH
SYNTHESISER unit

The Watford Speech Synthesiser is a very flexible
speech synthesis unit based upon the powerful
phonemes system. This systam stores the
building blocks of speech (called phonemes) and
allows you to combine them quickly and easily to
form virtually any word imaginable.

Suppliad with an advanced ROM, you are
provided with a 500 word dictionary to get you
started. These can sasily be added 1o by
following the notes given in the comprehensive
manual.

SPECIALPRICE £35




BOOKS (No VAT on Books)

30 Hour BASIC (BBC Micra)
35 Education Programs for BEC
40 Educational Programs for BBC
100 Programs for BBC Micro .. ... ..
6502 Application Book
6502 Assembly Language Program
6502 Assembly Language
Subroutines
6502 Machine Code for Beginners . . .
6502 Machine code for Humans .. ..
Avoung persons guide to BBC Basic . . .
Advanced Machine Code Technigue
for BBC
Advanced Programming for the
BBC Micro . ... A
Advanced User Guide for
BBC Micro
Advanced Graphics with BBC
Advanced 6502 Programming .. ...
Assembly Language Programming on
BBC Micro
Advanced Programming Tachnlquas
forthe BBC Micro ... ... ;
BBC BASIC for Beginners
BECBASIC .....
BBC DIY Robotics & Sensors.
EBC Forth
BBC MICRO add on guide
BBC Micro An Expert Guide
BBC Micro Book BASIC Sound &
Graphics . il
BBC Micro Graphu::s and Snund
BBC Micro Programs in Basic
BBC Micro ROM PAGING System
Explained
BBC Micro Revealed
BBC Micro Disc Companion
BBC Microin Education . .. Lk
Basic Programming on BBC Micro ...
BBC Software Projects
Brain teasers for BBC micro
CP/M Handbook with MPM
CP/M The software BUS
Creating Adventure Programs on
BBC Micros
Creative Animation & Graphics
Creative graphics on BBC Micro
Complete Programmer for BBC " . .
DISC FILING SYSTEM (DFS)
Operating Manual for BBC
Discover BBC Machine Code
Discover FORTH
DI¥ Robatics & Sensors with BEC
Easy Programming for the
BBC Micro . ......
Exploring FORTH .. ..
Further Prog. for BEC Micro
FORTH on the BBC Micro
Farth Programming
Functional Forth for the BBC Micro .. £5.95
Games BBC Computer Can Play ..... £6.95
Getting more from your
BBC & Electron ... Bl e L
Graphs & Charts on BBC Micro
Graphic Art for BEC Computer
Handbook of Procedure & Functions for the
BBC Micro ... ... PRl R e e
Introducing the BEC Micro ......... £5.95
mtroducingt0GD ... .00 0 EBAS
Introductionto PASCAL .......... £14.95
Let your BBC teach uto program . ... £6.45
LISP E9.25
LISPCassatte .o ioaial . £15.50
Logo Programming .. £8.95
Mysteries of DISC DHWES and DFE
REVEALED
Mastering CP/M
Programming the 6502
Programming the BBC micro
Programming the ZB0
Programming with Graphics
Structured Prog. with BEC BASIC
The Complete FORTH ..
The Complete Prograrmmer
The Epson FX/KAGA PRINTER
Commands REVEALED .
Using Floppy Discs with BBC Micro .. £5.95
Using BBC Basic
Wordstar & CP/M made easy

. £13.95

NEW NEW NEW NEW

BEEB VIDEO DIGITISER
THE LATEST IN HIGH TECH
FROM WATFORD

Using any sourca of compasite video (colour oF
monochromel and the Watford Beeb Video
Digitiser, you can convert an image from your
camera into & graphics screen on the BBC Micro

This uses tha full graphics capacity of the BRBC
micro in modes O, 1 or 2. The video source may
be 8 cemera. video recorder or television, and is
connected via the video output socket

Images produced can be compressed, stored to
disc, printed on an Epson compatible printer,
directly used to generate graphics, analysed for
scientific and educational use or converted 1o
other formats e.g. Slow Scan TV or receiving a
picture from a remote camera using a modem,

Tha output from the digitiser exactly matches the
graphics capability in each mode, with up to 8
levels of grey in mode 2. The unit connects into
the User Port and automatically scans a
complete picture in 1.6 secands,

Both the black and white levels can be adjusted
manually for the optimum picture, or switched o
automatic for unattended use. The image
produced can be reversed if necessary,

Full controlling software is supplied on a normal
sideways ROM and this is easily accessed via
additional * commands. The package is designed
to allow easy input of complex screens and give
full access of the data to the user. Once on the
screen, the image can be used as a normal
graphics screen, allowing any of the usual

. graphics commands in BASIC or other ROM's 1o

work on it

A special print dump routine is included with the
driver programs. This is specially designed to
produce a fast, correctly proportioned picture.
with reduced “contouring”, resulting in an
accurate reproduction of the original image.
Features offerad by this package include:

® The adding of pictures or written text to typed
documents.
& Unattended recording of scientific data.
@ Entry of real images into graphics programs.
& Generation of computer images.
® Slow scan television; sending images via a
modem or radio.

Security.

Input from any video 1v video source.

Full resolution in Modes 0.1 or 2.

1.6 seconds scan time,

Up ta B gray levels

Manual or Auto level control

Connects 1o user port

Detailed examples of driving this unit from
BASIC or other languages are all provided in the
extensive manual supplied.

Introductory price
Digitiser Unit & ROM

£89 (Carr. £2)

PLINTHS FOR BBC MICRO
AND PRINTERS

Protect your computer from the weight and heat
of your monitor. The BBC micro plinths have
slots for maximum ventilation. The single plinth
is suitable for a BBC and monitor, whilst the
double height version provides enough room for
our stacked or side-by-side dual disc drives or
TORCH Disc pack, to be placed in the centre
saction. If you use our stacked drives, the
remaining space can be used for further
peripherals e.g. Speech Synthasizer, EPROM
programmer or simply stationery. The computer
slides neatly in to the lower section allowing
edsy access to remove the lid, The printer plinth
is equally sturdy but without the cooling slots. It
allows for access to the paper from the front as
well as from the rear, {a facility not often
thought of in similar products) if the paper is
located beneath the plinth. This is a very
convenient way to work especially if your work
area 15 not deep enocugh to take the printer and
paper separately.

SINMGLE BBC PLINTH ........
DOUBLE BBCPLINTH .........
PRINTER PLINTH ...........

. £11 (carr. £1.50)
. E19 (cam. £2.00]
- E£10 (cam. £1.50)

The Watford Electronics’ EPROM programmer for
ithe BBC micro is a high guality self contained
package. Programs all popular EPROMs from 2K
o 16K: 2716, 2516, 2532, 2564, 2764 and
27128, All manufacturers’ specifications have
been followed to program EPROMs at the
correct speed — wrong timings could destroy
vour EPROMs, The unit has its own power
supply so does not put heavy loads on the BBC
power supply as do some other units, Connects
directly to the 1MHz bus following all Acorn
recommendations on addressing and bus
lzadings.

SOFTWARE PACKAGE

The software is supplied on an EPROM which
plugs into the Micro and is instantly available
with a single command (no time wasting as on
Cassette/disc loading). It is a fully purpose
designed and ingegrated package to simplify
ROM development. The system is menu driven
with many prompts 1o aveid any accidents.

Software facilities include:

Load File - Save File = Dewn Load EPROM
Pragram EPROM — Verify — Blank Check
Editing of memaory contents prior 1o
programming.

Also included is an automatic system to allow
Basic programs to be put in EPFROM and
accessed through the *ROM filing system. Mare
than one program may be put in an EPROM. All
these facilities and more are explained in the
comprehensive and clear 15 page manual.

SPECIALOFFER £69
(€3 carr.)

LOW COST ‘DIN’
EPROM PROGRAMMER

A high performance, low cost, self contained
‘DIN' EPROM PROGRAMMER for the BBC
Micro. Plugs into the BBC Micro's user port.

The features ara:

Will program 2716, 2732, 2632, 2764 &
27128 EFROMSs,

Copy Eprom into memory and compute
checksum.

Blank check EPROM.

Program EPROM from memory.

Varify programmed EFROM and display
checksum.

All * commands may be used from menu
mode.

High speed programming on 2764 & 27128,
Machine code EDFTW.AHE suppliad in ROM.

Only: £49.50 (carr. £2)
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ANTI GLARE MONITOR
SAFETY SCREEN

HEADACHES? TIRED EYES? Don't take pilis

Use a Watford Electronics anti-glare filter!

& Made in Britain by a long established glass
maker,

Available in 127 & 14" yersions — please specify
the exact monitor type when ordering.

Special Price: £16.00 (carr. £1)

SURGE PROTECTOR Plug

Fitted in place of your normal mains plug. this
device protects your equipment against mains
surges. Nearby lightning strikes, thermostats
switching and many other sources put high
yoltage transient spikes on to the mains. This
can lead to data comuption in memory and on
disc and can result in spuricusly crashing
machines. Suitable for computers, Hi-Fi, Fridge
Freazars etc. Max Surge current 2KAmMp; max.
Voltage 250. Essential for serious computer
users.

Protection for only £9.50

FLEXIBLE KEYBOARD
CONNECTOR
A "Keyboard to Micro' replacement jumper lead.

£4.95

ATTACHE CARRYING
CASE for BBC Micro

The Attache carrying case is attractively finished

in mottled antique brown leatherette. The case is
made of tough plywood, providing a very solid
and safe way to carry your BBC micro. There is
room provided to fit all the leads necessary
behind the computer and manuais in the front.
Locks supplied with two keys. Price £11 (£2

carr.}

DATA RECORDERAND
ACCESSORIES

Top guality slimlina portable cassette recorder
designed specifically for use with hun?e
computers. Mains/Battery operated with tape

COUntEer.
£20
DATA CABLE 1o connect recorder to BBC
£2.50

DATA CASSETTES
Top grade tested C12 Data cassettes
supplied in library cases 35p each: 10 for £3.20.

ASSORTED CONNECTING
LEADS

(Al ready made and tested)
CASSETTE LEADS 7 pin DIN Plug

to 5 pin DIN Plug + 1 Jack Plug £2.00

to 3 pin DIN Plug + 1 Jack Plug £2.00

ta 7 pin DIN Plug £2.50

to 3 Jack Plugs £2.00

& pin DIN to 6 pin DIN Plug (RGB) £2.50
MONITOR LEADS

KAGA/SANYOD Colour Monitor Leads £5.00

Maonochrome maonitor leads BMC to Phono £3.00
DISC DRIVE POWER LEADS

Supply from BEC power supply to standard Disc

Drive connector.

Single £3.00 Dual £3.75

MISCELLANEOUS
CONNECTORS
Plugs Sockets
RGB (6 PIN DIN) 30p 45p
RS423 (5 pin Domina) 40p 50p
Cassette (7 pin DIN| 25p 65p
ECONET (5 pin DIM) 20p 30p
Paddles (15 pin "D’} 110p 215p
BBC Power Plug 6 way 80p e
Disc Drive Plug 4 way 75p -

4 WAY MAINS
DISTRIBUTION SOCKET

4 way top quality mains trailing sockets.

Supplied wired up with mains plug ready for use.
Can be screwed to floor or wall if required. Very
ugeful for tidying 'up all the mains leads from
your peripherals. Allows the whole system to be
switched on from ong plug. £9.99

ACCESSHOTLINE
' 0923 50234
24 Hours

ROM EXTRACTIONTOOL

This extremely useful tool allows trouble free IC
removal from your computer. No longer do you
have 10 weald a screwdriver at your valuable
ROM software. Instead this 1C extractor
distributes the removal force over the whole
body of any 24 or 28 pin device, thus preventing
undue damage to your Chip. Isn't £1.75 a small
price 1o pay to protect your ROMs statura?

SLEUTH ROM £25 TOOLKIT ROM £23
BEBC A to B Upgrade Kit £45

£1.75
ADVENTURE GAMES (level 9)
COLOSSAL ADVENTURE £8.50
ADVENTURE QUEST £8.50
DUNGEQN ADVENTURE £8.50
SNOWBALL ADVENTURE £8.50
LORDS OF TIME £8.50
Please add £2.50 for Discs
MISCELLANEOUS
28 pin ZIF SOCKET (Textool) £6.95
2Bpin DIL PLUG
SOLDER type £2.90
IDC CRIMP typa £3
RIBBON CABLE
28way 55p/ft; 3dway 60p/ft.
Bway DIP SWITCH £0.85
CHIPSHOP
7438 ... BOp; TALB00 o 30D
T4LS04 ...ovivvien. 2BP; 741510 .....crieve.. 2B
7415123 ............. £1; 74L5163 EEER A ]
7405244 ... 96p; T4L5245...... £1.60
TALS383 ......... E1.20; 4312 £1B-IS'.IE
020 ciiiiinrnrenne EOS0 4BIG s .
LM324 ............. £0.45 UPD7002 ......... £4.40
E502ACPU ... £5.45 B65C02CPU ... £9.50
g523 . oo eaal s BRATSE ... £7.50
SAAGOSD ......... EB.J5 SN76489 ... £5.50
2764-250nS ... £4.25 27128-250nS .. £9.75
6116LP-2K ...... £3.25 G264LP-8K ...... £9.95
8274 ..iovnnrr.... £50 ACORMDNFS ... £16
ACORNOS1.2 ....... £B ACORMNBASICZ .. £16

ISO-Pascal ROM £56
BCPL ROM £50
Acorm LISP ROM £40
Acorn FORTH ROM £40
Microscope Toolkit ROM £20

Prices subject to change without notice and available on request.

MAIL ORDER AND RETAIL SHOP. TRADE AND EXPORT INQUIRIES WELCOME.
GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCEPTED.

CARRIAGE: Unless stated otherwise, pleass add £1 to all cash ordara.
VAT: UK customers please add 15% VAT to the total cost incl. Carringe.
SHOP HOURS: 9.00am to 6.00pm. Monday to Saturday. (Ample Eres Car Parking Spaces)

TEXEPROM ERASERS

EPROMs need careful treatmeant if they are to
survive their expected lifetime. Over erasure of
EPROMs very rapidly turns them into ROMs! The
TEX erasers operate following the manufacturers
specifications to give the maximum possible
wiorking life by not erasing too fast. We use
these erasers for all our own erasing work,

® ERASER EB - Standard version erases up to
16 chips. £28
@ ERASER GT - Deluxe version erases up to
28 chips. Has automatic safety cut-off to switch
off the UV lamp when openead. £30
® Spare UV tubes. £9

VOLTMACE DELTA 14
JOYSTICK SYSTEM

The Voltmace system provides full facilities for
connecting the Delta 14 handset.

Delta 14 handset = On its own makes a high
quality centre sprung analogue joystick with fire
buttons £12.50
Adaptor Module allows use of two joysticks and
provides hardware to access all the keys on the
keypad of the joystick £12.55
Transfer program allows use of the keypad keys
and joystick to simulate any key on the keyboard,
This works by creating a machine code patch
that stays in memory while another program is
loaded in. Allows any game to be used with
joysticks. Supplied on disc or tape.

Tape £5.10 Disc £7.95

STANDARD JOYSTICKS

These are standard analogue type with a fire
button on each joystick, Twin joysticks go to a
single moulded plug. long leads provided.

Single Player version £9.75
Two Players version £15.00

SPECIAL OFFER
Fast EPROMs for
Sideways ROMs

2764-250ns £2.99
I 27128 250ns £6.95

Low power RAM for ATPL, Watford, etc.
Sideways ROM/RAM Boards

6264LP (8K) £7.25

LOGOTRON LOGO

LOGO is a spacially developed language carefully
designed to teach the basics of both
programming and logical, ordered thinking. Until
recently, there wasn't a version of LOGO
available for the Beeb, Now Watford Electronics
are proud to bring the highly acclaimed version
of LOGOD from LOGOTRON. This version is
recommended by most local education
authorities.

Supplied on a 16k ROM for easy fitting, the
LCS| LOGO is accompanied by a high quality
ring bound manual for easy reference. Please
note the LCSI Logo is not just the weli known
graphics section of LOGO, but the FULL
implementation. Educational establishment
making a quantity order? Contact us for a
possible discount.

ONLY: ESS

| @ Watford Electronics
e — . i i iiii—_—_—

Dept. BBC, JESSA HOUSE, 250, Lower High Street, WATFORD, ENGLAND
Tel: Watford (0923) 40588/37774 Telex: 8956095 WAELEC




By BRIAN and
MARTIN BOND

DRAUGHTS is a superb computer
implementation of the well-known
board game. Each player has 12
counters of the same colour — either red
or yellow.

The micro sets up the pieces
automatically and is then ready for the
first move, which is always made by the
red counter.

The basic move consists of moving
one of your counters forward one
diagonal square.

The flashing cursor indicates the
piece you want to move. You position it
over that piece by means of the direction
keys or the joystick.

At this point press the spacebar or
fire button, then move the cursor to the
position where you wish to put it. Once
again, “set” this position by pressing
either the spacebar or the fire button.

If an opponent’s piece is on a square
to which you could make a normal
diagonal move, and there is a space
beyond it in the same diagonal line, vou
can capture that piece.

You may move by “jumping over”
your opponent’s counter and landing on
the vacant square — you then remove his
piece. In all you'll have moved two
squares in a diagonal line.

Once you have taken a piece the
micro checks to see if another can be
taken.

If this condition is confirmed you are
asked whether you wish to jump again.
To do so place the cursor where you
wish to jump to and press the spacebar
or fire button again.

If your opponent fails to capture you
when in a position to do so, you have the
option of removing (huffing) his
counter. You do this by placing the
cursor over the offending piece and
pressing H at the start of your go. After
huffing you continue with your normal
move.

When one of your counters has
reached your opponent’s baseline it is
crowned and this allows you to move it
in any diagonal direction.

A player is declared the winner if all
his opponent’s counters are removed
from the board. If you wish to concede a
game simply press Escape when it is
your turn.

While you are typing the program in,
you would be well advised to REM lines
40 and 60 until such time as you have
removed any typing errors.

For the benefit of disc owners there is
a routine that relocates the program to
PAGE = &EO00 automatically. So,
while you're in the debugging phase,
save each new *‘typing error free”
version before running it.
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COMPUTERS

BBC

BBC Model B

BBC Model B + Disc Interface

BBC Model B + Econet Interface

BBC Modeal B + Disc & Econet
Interface

280 Second Processor

6502 Second Processor

Acom Bistick

Acomn IEE Interface

BBC Prestel Receiver

BBC Telex Receiver

Speech Interface

Acorn 10M hard disc

Acorn 30M hard dise

Acorn Fileserver level 3

Acorn Music 500

ELECTRON

Electran

Electron Me + My Micro Pack
Plus 1 Interface

Plus 3 Interface (DFS/Drivew)

TORCH

Torch 280 Card + Software

Torch Z80 Card + Software + Dist
Pack

Torch UNICORN 280 system

BBC FIRMWARE
View Word Processor
Word Wise Word Processor
Word Wise + ROM
Viewsheat

Speech Synthesiser
Graphics ROM

Disc Doctor

Print Master
Communicator
Acom 1.2 05

Acomn Basic Il

Termi Emulator
Gremilin Debug ROM
Caretaker

Toolstar

Commstar

BCPL ROM

System ADE ROM
Systern SPY ROM
Edword User Pack
Edword Teacher Pack
Merlin Scribe

ExMon (Beebug)
Toolkit {Baebug)
Mu-AOM {Beebug)
Gemini Datagem database
BBC UltraCalc

BBC Toolbox

BCPL ROM + Discs + Manuals
Logo

Iso-Fascal

Beebug Help ROM
Beebug Sleuth
Spellcheck Il

DNFS ROM

BEROM
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£345.00
£399.00
£385.00

£458.00
£395.00
£199.00
£375.00
£325.00
£132.00
£225.00

£54.00

£1435.00
£2299.00

£345.00
£199.00

£129.00
£229.00

£59.95
£225.00

£315.00

£745.00
£745.00

£55.00
£37.00
£49.00
£55.00
£54.00
£32.00
£32.00
£32.00
£65.00
£11.50
£25.50
£32.00
£32.00
£32.00
£33.00
£33.00
£99.00
£60.00
£30.00
£44.00
£25.00
£58.00
£27.00
£27.00
£27.00
£115.00
£65.00
£20.00
£95.00
£69.00
£69.00
£25.00
£29.00
£31.00
£20.00
£32.00

EXPANSION BOARDS
Raven 20 {upgrade BBC to 52K
computer)
RAM-AMP 6 socket + 16K RAM
6 Eprom socket + 32K RAM
IX16K RAM Board
Eprom Programmer
(Blow all your BBC Eproms)

BBC UPGRADES
A-B upgrade

OFS Interface
Econet Interface
Speech Interface

DISC UTILITIES

View Index

View Printer Driver generator
Hi-View

Acornsoft Database

Clares Betabase 40080

Clares Graphdisk 40/80
Clares Replica Il Disc Copier 40/80
Clares The Key 40/80
Beebugsoft Masterfile
Beebugsoft Design
Microtext (cassette)

(disc)
BCPL Calculation Package
Masterfile I

MONITORS

Microvitec 1431 Standard Res

Microvitec 1451 Medium Res

Microvitec 1441 High Res

Microvitec 2031 20" Standard Res

Microvitec Sinclair OL

Philips BM7502 V H. Res | Green|

Mormende TV/Monitor + Remote
Control

Philips CTV + RGB

Kaga RGB Vigion Il 12"

Kaga 12" H.R. Green

Sanyo SCM 14” VHR

Movex 1414 colour Monitor

£69.95
£56.00
£67.00
£38.00

£43.00

£110.00
£99.00
£63.00
£54.00

£14.95
£11.50
£59.00
£15.00
£23.00

£12.95
£11.95
£12.95
£19.00
£19.00
£49.80
£59.85
£139.00
£32.00

£189.00
£289.00
£399.00
£315.00
£270.00

£85.00

£249.00
£229.00
£355.00
£118.00
£425.00
£215.00

Philips V7001 H.R. {Green) with volume,

RGE, Composite Inputs

DISC DRIVES

BEC Single 100K Drive
BEC Dual 200K

BBC Single 200K 40 Track
BBC Dual 400K 40 Track
BBC Single 400K 80 Track
BBC Dual 800K 80 Track
BBC Single Power Supply
BEC Dual Power Supply

Cumana Drives
C5X 100 40T/G00X single
CSX 200 BOT/200K single
CSX 400 80T/400K single
CS 100 40T/ 100K single (PSU)
CS 200 80T/200K single (PSU)
CS 400 BOT/400K single (PSL)
CD 200 40T/200K dual [PSU)
CD 400 BOT/400K dual (PSU)
CD 400/S 40/80T switched dual
iPSL)

£75.00

£99.00
£189.00
£158.00
£299.00
£159.00
£318.00
£20.00
£29.00

£109.00
£143.00
£179.00
£149,00
£189.00
£199.00
£269.00
£315.00

£359.00

PRINTERS
Brother EP44 £228.00
Brother HRS £148.00
Brother M1009 £195.00
Canon PW1080A 160 CPS (NLO) £289.00
Canon PW11564 160 CPS (NLQ) £399.00
Kaga KP810(NLQ) £273.00
Kaga KP10 (NLQ) £399.00
Kaga RS232 + 2K buffer £95.00
Ensign 1650 165 CPS £305.00
Epson RXBOT 100 CPS £212.60
Epson RXBOFT 100 CPS £240.00
MPO-165 (NLQ) £293.00
Panasonic KP1091 £325.00
Seikosha GP1004 £189.00
Epson RX100FT 100 CPS £396.00
Epson FX80 160 CPS £365.00
Epson FX100F/T 160 CPS £494.00
Shinwa CP80A £199.00
Riteman Compact 120 CPS £199.00
Star Gemini 10X 120 CPS £230.00
Star Gernini 15X 120 CPS £333.00
Epson 8143RS232 Interface for

FX & RX £34.00

Epson 814R5232 Interface with 2K Buffer

X OniOff £65.00
DAISYWHEEL PRINTERS
Brother HR15 £378.00
Brother HR15 Keyboard £155.00
Brother HR15 Sheet Feeder £212.00
Brother HR15 Tractor Feed £95.00
Cuen Data 20 CPS £249.00
Juki 6100 18 CPS £34000 °
Juki 2200 Daisywheel Typewriter  £280.00
Juki Single Sheet Feader £230.00
Juki tractor Unit £115.00
Juki RS232 Interface £74.00
Juki Spare Daisywhes| £16.00
COLOUR PRINTERS
Canon PI1OB0A 7 Colour 40 CPS
Ink Jet _ £440.00
Seikosha GPT00A 7 Colour S0CPS  £389.00
Plotters
Penman Plotter £275.00
PIXY Plotter £399.00
Epson HF-80 £445.00
Add Ons
AMX Mouse £79.00
Trackerball £558.00

DISKS

Very high quality RAVEN
Diskettes, guaranteed for life
at only £24.00 per box {inc.

library case)

{Double-sided 80 track —

using 3M media)

MODEMS
Pace Nightingale £135.00
{inc Comstar ROM) £155.00

WS2000

A world standard modem switchable
between 75, 300,300, 6001200075, 75/1200
baud rate. This is the only modem you would
ever likely to need to communication with
any computer throughout the world.

Modem £148.00
Laad £7.50
Auto-Dial £34.00
Auto-Dial Cable £4.50
Auto-Answer Card £34.00
SK1 £11.50
D51 £11.50
Telemod 3

BT approved - switchable between 75,
3001300, 1200/75, 751200 and allows you to
communicate virtually anywhers in the
world. it will allow you to communicate with
services like Micronet, Telecom Gold, Prestel,
One-to-One, Easylink, Microweb, It comes as
a standard with built in board for
auto-answer

Madem £155.00
Lead £8.00
Softwars £19.95
BBC BUSINESS SOFTWARE
Microsimplex £270.00
Gemini Integrated Accounts £99.00
Sage Accounts £429.00
Please add £4.00 for Disc Version
ACORNSOFT
Imvoicing  Order Processing
Mailing List  Purchasing
Stock Control  Accounts Payable
Accounts Receivable
Price £23.95 each
WORD PROCESSING

BBC1

BBC Mod. B, View of Wordwise, High Res.
Monitor, Quen Data daisywheel printer,
Cassette recorder with 10 cassettes and all
the necessary cables and printer paper.
£750.00

BEC 2

BBC Mod. B + DFS, View or Wordwise, 100K
BBC drive, High Res Monitor, QuenData
daisywheel printer, 10 diskettes and all the
necessary cables and paper

£843.00

BEC 3
Same as BBC 2 but with 400K drive  £929.00

BBC4

BBC Mod. B + DFS, View or Wordwise, 800K
Dual Disc Drive, High Res. Monitor, Juki 6100
daisywheel printer, 10 of 80 track Diskettes
and all the necessary cables and printer
paperf1,244.00
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The RAVEN-20 software ROM gives much
maore than just the standard commands, it
has been programmed to give more and
better commands! Here are some of the
commands:

RON - Enable RAVEN-20 in SLOW Mode

FRON - Enable RAVEN-20 in FAST Mode

RVFF - Disable RAVEN-20

RTEST - TEST RAVEN-20 RAM

RSTAT - Show status of RAVEN-20

SSAVE - Save Screen to file

RAM - Sideways RAM load

RZAF - Examine/Alter BEC RAM

RVZAP - Examine/Alter RAVEN-20 RAM

RPAGE - Set/Show RAVEN-20 work page
(fast mode)

Price £69.95 inc of VAT

ACCESSORIES P
able BBC Data Recorder £35.00
5, 751200 DR Data Recorder £25.00 -ﬂ“—tﬂ
nyou would Tomado Joysticks SW self-cen PR £13.95
ation with Quickshot + I'F for BBC £19.95
orid, Sureshot Joystick £18.00
£148.00 BBC Dust cover £3.50
£7.50 RH Light Pen £44.00
£34.00 Graph Pad £99.00
£4.50 BB Key Function key mask £1.90
£34.00 Disc storage box (15 £6.95
£11.50 Disc storage box (801 £14.50
£11.50 Printer dust cover f4.95
Manitor dust cover £4.50
Listing Paper 9.5" x 11" 'Y
en 75, {2,000 sheats) £1500  EXPANSION BOARDS
lows you to Data Cassente C15 £0.40
in the Anti glare Monitor Safety Screen ~ £17.50  RAVEN-20 BOARD
[‘”I'“;'v‘ with The RAVEN-20 is a 20K RAM EXPANSION
0id, Prestel, for the BBC Micro, Model B, fitted with 0.S.
It eomes as LEADS 12
' Cassette leads £3.00 This specially designed product plugs in to
£155.00 5 pin DIN to 6 pin DIN [RGB} £3.00  the CPU socket of your micro (centre socket
g Manochrome monitor lead £3.26  ofthe 3 available) with the minimum of effort.
rfggg Disc Drive power leads to BBC (single| £4.50  The pins are specially custom made, thus
il [duall 500 avoiding any possible damageto the circuity,
Disc Drive Ribbon Cable (Single) £8.00 The RAVEN board provides the user with
E B (dual) E10.00  an extra 20K of usable RAM in screen modes
£270.00 6pin Din to 6 pin Din (RGB) Monitorlead £3.00  0to 3. This together with the aid of software
£99.00 BNC :l::-_pht:uno lead for (compaosite) makes the system completely transparent to
£479 00 Manitor £3.00 both the user and the computer.
|
5ing i
ing
"ayable .
{igh Res
rinter,
g5 and all
paper
wise, 100K
nData Wi prices inclusive of VAT. Please add £1.50 for P&P.
nd all the
HOWTO ORDER
You may purchase any of the items listed by
cheque made payable to: Twillstar Compulters
Ltd. Barclaycard or Access. All you have to do is
fillin your requirements on a separate sheet of
g £929.00 paper, post to us and we will despatch with 24
hours. subject to availability. All prices
inclusive of 15% VAT ADD £2.50 P&P for orders
iwisa. BOOK below £150. Over add £8 PAP. Credit card
B tholders may order by telephone. Give card
i, Juki 6100 number, name, address and items required
Diskettes {Please note VAT is not charged on export
wrinter orders. Export customers please ring for details

ot P&P.

<4 RAM-ROM BOARD

The RAM-ROM extension board gives an
extra 6 sockets for extra ROM's and 2 slots of
RAM. This RAM is not an extension of BASIC
Itis intended that the RAM be used to develop
your own ROM based software, There are in
fact seven sockets on the board, the Tth
replaces the socket on the main board that
wiould otherwise be taken by the ROM board,
[The RAM-ROM board can accommodate
both 2764 type EPROMS as well as 27128
EPROMS and ROM)

RAMAMP board is a best of its kind on the
market Comes complete with either 16K RAM
or 32K RAM. Doesn't need any soldering.
Anyone can install in matter of a minute,
Comes complete with 10 utility programs to
make full use of the Board, and it's fully
compatible with RAVEN-20 Board

Are you surprised how we have sold over
20007 (Read Acorn Review March ‘85).

o
docd

TELEPHONE ORDERS

(01) 574 5271

RIBBONS
MXT00FX100
MIUFXED

GPa0

GP100

GP2ED

KAGA KPETD
Canon PW1080
Brother HR15 WIS
Brother HR15 Carbon
Juki 6100

Ok Blvg2
Riternan

DISC STORAGE

10 x &% library case

15 x 5% flip n file

40 x 5% Lockable

B0 x 5% Lockable

Disc Albums stores up to 20

LISTING PAPER
117 % 9% 2000
Teleprintar Roll

PRINTER LABELS
1000 90 x 36mm
100090 x 49mm

1000 102 x 36mm

EPROMS
2764 - 250ns
27128 - 250ns

TOP10
1 Elite

2 Frak

3 Blockbusters

4 Sabre Wulf

5 30 Grand Prix

6 Scrabble

7 Pole Position

& [Football Manager
9 Castle Quest

0 Music System

Open
6 days a week
Sam to Tpm

| Monday to Saturday |

_——'—'_'_'_'_/_\
e
.,-F""Ff'-

£11.50
£5.50
£5.00
£5.70
£6.00
£8.50
£8.50
£5.50
£4.30
£4.20
£2.35
£6.50

£2.00
£6.95
£14.50
£14.50
£9.95

£15.00
£4.50

£5.70
£8.900
£7.15

£4.95
£11.50

£14.95 (£16.95)
£7.50

£7.95

£9.95

£7.95

£12.95

£9.98

£7.95
£12.95(£14.95)
£24.95

Twillstar Computers I.|m|tcd

17 Regina Road, Southall, MIDDLESEX, UB2 5PL. TEL: (01) 574 5271

@
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RAMifica

Wth an insight into your micro’s RAM you can raally start to bram::h out in

vy
PETER VASEY describes how to save RAM contents to disc or tape and MIKE| M

. procedures, but 1k should be more than a
enough. ir
on the RA Mpage aga’n In a disc machine, provided that your
own DFS dows not corrupt this area, r¢
the best place for the code is at &1300 th
YOU can do more with your paged above the previous copy. with the copy area starting at &1500. re
RAM board than you might think. With Static overlay always copies to the Tape users should increase PAGE to
its help, the effective length of a Basic same starting point. & 1900. in
program in any mode can be increased The only disadvantage is a slight In order to understand the way these di
by at least 16k. increase in time taken by the Basic programs work. you should know how a 56

With further modifications to the program but this really is hardly Basic program is stored in memory and pi
programs given here there is virtually no noticeable because all actions are broadly how the Basic interpreter
limit to the length of a program. carried out at machine code speed. works. lit
However a 16k increase is a good place The procedure and function handling As an example, consider a program
to start. program itself permits recursion (where which could be listed on the screen as:

As [ discussed in my first RAM page a procedure/function calls itself) and pr
article, in the October, 1984, issue of nesting (where procedure A calls 18 PROCa lit
The Micro User, paged RAM is a chea procedure B which calls procedure C i % s Skl
hardware additigngthat puts a RAI'E; and so on) in an almost unlimited s Gils function key definition: D
board, usually with 16 or 32k, into the" fashion. #KEY @ FOR MY%=@ TO 7: PRINT*(PAGE+ in
memory map at &B8000 to &BFFF To further speed things up. the ME),™ (ML7PABE)IN. | M an
beside your Basic or DFS ROM. procedure/function library is already pa

The operating system will switch indexed and can be searched extremely Press [0 and you should see on the
these ROMs in and out as required, but quickly. screen the hex dump of memory shown all
the RAM is always accessed when bytes Both procedures and functions work in Figure I. co
are POKEd or written into the equally well in all the programs that The Basic interpreter works on
ROM/RAM area. follow, but to simplify things the similar principles to the 6502 micro- B:

The only difficulty is that Basic description will only be in terms of processor although is much more
cannot directly read paged RAM procedures. comprehensive. gi
because they both sit in the same area of Program 1 sets up a procedure Basic has two main pointers, A and 9
memory. library. This will store all your B. which are used to keep track of en

No problem — we shall use a machine procedures in one file and allows later interpreting and allow Basic to stop at wi
code routine outside this area. editing of this file. one point and do some further work and pr

The principle used here is called Line numbers are not relevant, except then to return to that point to continue an
dynamic overlay. for editing and may overlap — indeed all execution. an

A library of procedures and functions procedures can start with line 10. Because of the line length byte, Basic
is stored in paged RAM. The library creation program indexes is seldom interested in line numbers

When a library procedure, say, is the library file so as to speed up the except for editing and executing the
requested from a Basic program, the action of Program IL GOTO/GOSUB statement.
required procedure is copied down to a Program II is written in assembly When Basic comes across the PROC
lower area of memory and then language and, when run, creates the token, a special routine within the Basic
executed. procedure handler which can be ROM is called into action.

When the next library procedure is separately saved. The contents of the 6502 stack (from
requested, it is copied down to the same The handler occupies nearly two &1FF downwards) are saved on to
lower area of memory which is therefore pages (in fact 427 bytes) of memory for Basic’s own much larger stack at
used many times. itself and requires a second area of HIMEM downwards.

Dynamic overlay means that if one memory for the copied procedures. Basic then puts on to the 6502 stack
copied procedure is already active then The size of this second area depends the information shown in Figure II
the next will be copied starting at a point on the size and nesting of the Basic then executes the procedure by F
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ynhr programming. Here TONY PHILIP examines the paged RAM board,
MAHON looks at available hardware to enhance your micro’'s memory

a JSR (not a JMP) to the statement
interpreter.

On return, pointers A and B are
restored from the top of the stack and
the 6502 stack is reinstated and control
returns to the statement interpreter.

To speed things up, Basic remembers
in a table where the DEFPROCa
definition is and checks the table first to
seg if the PROC has been called
previously. If not, the table is updated.

MNow we can look at the procedure
library.

Enter and save Program I.

Now write or extract the debugged
procedure that you want to add to the
library.

The first line should start with the
DEFPROC statement (with no spaces
in front of DEF) and may contain
anything else which is legal, including
parameters and the LOCAL statement.

Line numbers do not matter,
although your procedure must not
contain a GOTO or GOSUB statement.

Save this procedure as you would a
Basic program (such as SAVE “proc™).

Now run Program | and you are
given four options:
® Add a new proc/fn. Press A and
enter pro¢ or the filename under
which you saved the procedure. Your
procedure will be loaded into the library
and information about its start point

and length will be given. IFF ?ﬂmple Details
IFE []'22 gﬁﬂc loken
f program set from pointer A o f
Memory HeX Return code at;??; i'f hex for 10) IFD/C 1903 Character of proc nameﬂ e
1900 oA 15bitline num 1FB 00 ;"”“; A tolength byte ofline 10
umber of parameters j
1IFA 03 d:fﬁni?ﬂm here nil e
Otlset from pointer B 1o
1F9/g 1903 :;nf: to be interpreted s
IF7/6 10 ointer B to length byte of line 10

® Save complete file. Press S enter

the filename (for example, LIB-

RARY) and then the library and index

will be saved.

® Load a complete file. Press L,

enter filename and this file will be loaded

and analysed.

® End — by pressing E.

To see your procedure library, end
the program and press Break. Then
press f0 holding down Ctrl and Shift to
stop the scrolling. Notice that line
numbers may be duplicated.

If you want to edit this block,
renumber first then edit as you would a
Basic program.

SAVE the edited block as a Basic
program. This can then be added to an
empty library by the add option.

The index is stored at &3000 with the
library starting at &3100. This allows
up to 36 procedures to be stored with a
maximum length of 15.75k.

The structure of the index is:
&3000 Length of name of first proc
&3001/2 Pointer to PROC token of

first procedure.

&3003/4 Pointer to first character of
first procedure to be copied
down.

&3005/6 Length of first procedure
plus one.

&3007/D Ditto for second procedure.

Don’t worry about keeping unnecess-
ary procedures in your library as the
time penalty is only a few microseconds.

The most suitable procedures for a
library are those with reasonably
straightforward structures. Nasties such
as nested recursive calls should be left in
the main program.

Now enter Program II. Basic I
owners should change variable in line
120 to &951F.

The procedure handler is saved in a
file called CODE.

You can check that this code is likely
to be correct by running PROCcheck
which gives a series of hash totals for
each group of 61 bytes.

If one of your totals does not agree,
then at least you know where to start.

The first number will be 7185 not
7243 if you have Basic 1.

The program’s structure is described
on the following page.

Now for the nice bit.

In your main program where the full
DEFPROC listing would have oc-
curred, delete all lines but the first and
insert a new second line CALL & 1300.

Add two lines at the beginning of

>

Return add

ress from proc interpreter
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“Barbican Centre,
London EC2.

25th-28th July 1985

STILL THE BIGGEST!
STILL THE BEST!

Four days of non-stop entertainment and business.
If you're an Acorn owner, user orjust thinking of buying a computer you
shouldn’t miss the Acorn User Exhibition. It's four days of fun, bargains,
demonstrations and information.

There are specialist areas for business, education, telecommunications,
robotics and home use. Each with special demonstrations,
competitions, and brand new products. And there'll be experts to
answer your technical questions.

Allin all, we're expecting over 120 different companies tobe
there, as well as Acorn themselves.

And because the Exhibition is at the Barbican there’s plenty of
restaurants bars and rest areas.

So if you're a businessman, scientist, parent, teacher,
computer fanatic or home user. Don’t miss the
only OFFICIAL ACORN EXHIBITION.

For information on stand availability ring
Tim Collins on 01-930 1612

P.S. Acorn have promised
some very special events / O
exclusive to the 3 T A N3 Bl 1Y AL

REDUCED
PRICES
FOR GROUPS

Entry only £1 per person
for bookings over
10 people. Complete form below.

MISSTHE QUEUES - SAVE MONEY!

Use the coupon below to save money and miss the queues,
Entrance at the door will be £3 for adults, £2 for under sixteens.

HOW TO GET THERE

By train: Holborn Viaduct, Cannon Street, Broad Street,
Kings Cross, St Pancras, Liverpool Street.
By Underground: Moorgate, Barbican, St Pauls, Bank,
Eiverpuut 2t
ALomputer Marketplace (Exhibitions) Ltd
.f}égunmm PRIZES /(A Rushworth Dales Group Company)
" 20,0Orange Street, London WC2H 7ED.
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To: Computer Marketplace (Exhibitions) Ltd, 20 Orange St, London WC2H 7ED

| Pleasesend _(Qty) Adult Tickets at £2 and I
i = (Qty) Under sixteen tickets at £1 each ;
2 \w I enclose cheque/P.O. for £ or debit my Access/Amex/ I:
=57\ Diners/Visa card no. 2 I g
| "Signature _ I
i 1:
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= Address I :
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RAMifications

& Certain Advertising Ltd

PROGRAM STRUCTURE original pointers and return to Basic ignoring any
Line spaces after the return point.
180 Code is assembled to &1300 which is called
directly by the procedure.
200 Save pointer to length byte of procedure line in VARES NS
main program. nameptrl/h Pointer to procedure name in paged
230 Find first character of procedure name. RAM.
340 Use Basic subroutine to get length of procedure startptrl/h Pointer to start of procedure in paged
name. RAM.
360 Switch off Basic, turn on paged RAM (assumed Startfilel/h Pointer to storage in lower RAM.
to be number 15). endptrl/h Pointer to first byte for next procedure
380 Check namelength with index. space.
480 A new error message has been added todeal with  filelengthl/h  Length of file to copy down.
calls for procedures which are not in the library. romsave  Holds the number of your Basic ROM.
620 If match found check individual name record Pointers to block of four addresses for
characters. copied procedure. 2/3 holds execute
730 Check for recursive call. address; 4/5 holds return address. If an
820 When name is found get pointer to start of error occurs in the interpretation of a
procedure in library. library procedure you should reset
870 Copy down procedure. record+0 to 0 and record+1 to 255, or
1160 Alter pointers A and B to point to copied file and reload CODE.
alter 6502 stack to point to return handler. direct  Direction of proc — holds 1 if within proc,
1320 Switch Basic back on. 0 if not.
1370 A further error message has been added and is base  Where proc file is stored.
given when the next copy of a library procedure procspace  Starting point for area of lower memory
would overwrite a predetermined page boundary into which library procedures are copied.
(initially set to & 1900). memtop  Page boundary of memory set aside for
1450 On return from the procedure recover the library procedures.
From Page 51

your program to load the code and the
library although these need only be
loaded once.

S0 now your main program should
look like this:

1@ #L0DAD CODE 1308
20 #L0AD LIBRARY cofe
3@ PROCa
49 PROCH
58 END
48 DEFPROCa
78 CALLLL3e@

88 DEFPROCh

Program 1|

98 CALLL130R

You can use more than one library
file by arranging procedures between
libraries and loading the next library file
part way through the Basic program.

This could give access to many more
than 36 procedures.

The programs given here could be
modified.

Alter the ROM number loaded into
the X register in line 360 and vou could
search more than one paged RAM bank
if present.

Or, store the library on disc to give
the advantage of virtually unlimited
length Basic programs although with
rather slower program execution more
than the method proposed here.

Tony Philip

1@ REM #+ Library creation program

20 REM ## By Tony Philip

38 REM ## (C) The Micro User

40 #key® PABE=LI18@INOLDIML. IN

58 HIMEM=L2FFF:VDU26:CLSIDIN A 3B

68 ptri=43000: loadt=431080:pointl=0

78 PRINT TAB(12,@);"LIBRARY CREATI
ON"*‘* L Load complete file A Add
new file"'" 5 Bave complete file E
End *

B8 PRINT TAB(8,22);"Name of pr/fn

start length"

9@ vDu2e,e,28,39,5

188 vouse

118 REPEAT

128 B¥=GETS

138 IF B$="L" OR B#="1" PROCload

148 IF 6$="A" OR G#="a" PROCadd

150 IF 6%="8" OR G#="s" PROCsave

168 UNTIL B$="E" OR G$="e"

178 VDU26

18@ END

198 DEFPROCanalyse(pointX)

200 REPEAT

218 PROCfind

228 PROCupdate

238 PROCstore

248 PROCinfo

258 UNTILpointX?1=kFF
268 PRINT"End of file"
278 loadX=point}

28@ ENDPROC

298 DEFPROCfind

J80 startfileX=point}

318 IF pointX74C)LDD PRINT"DEF byte
in wrong place® :STOP

328 REPEAT

338 lenbytel=pointi+311F ?lenbytel=
@ PRINT*length error®:STOP

348 pointZ=pointX+?lenbytel

358 UNTILpointX?1skFF OR pointl74=k
oD

368 endfilel=pointi

378 ENDPROC

388 DEFPROCupdate

398 IF startfileX?5=k28 startfilels
startfilek+l

488 IF startfiledk?5=4Ad typess"FN"
410 IF startfileX?3=4F2 type$="PROC
L]

420 nanel=startfilelebiCé=""1lonl=R
4308 IF 7namei=42@ namel=namel+l

448 REPEAT -

458 C$=C$+CHRS (nameX?lenX)

460 len=leni+l

478 UNTILnasel?lent=32 OR namel?len

Turn to Page 171
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Save your RAM to tape or disc

FOLLOWING the interesting article in
the October, 1984, issue of The Micro
User by Tony Philip concerning the
programming of sideways RAM, here is
a short program which will allow you to
save the contents of your RAM directly
to disc or tape.

As Tony stated, it is usual to wire up
the sideways RAM so that any write
operation from addresses &8000 to
&BFFF will be directed to this RAM.

In certain cases, it can also be read by
ROM based disassemblers, such as
Disc Doctor.

But it cannot be read directly by
Basic, since it occupies the same space
in the Memory Map.

So it is necessary to use machine code
routines to gain entry to the sideways
RAM.

In the case of the cassette filing
system, the RAM can be saved directly
since the filing system is resident in the

Operating System ROM, but for discs it
1§ necessary to copy over the contents of
the sideways RAM to user RAM before
saving, since the DFS occupies the
sideways slot when operating.

The program given is for disc
systems, and will also work with
cassette systems, but may be shortened
as follows:

Change line 90 to read:

98 NAME$="S, "+NAME$+'8000 +*+
length$+" D9CD"

Omit lines 200, and 220 to 300 then

add the following lines:

208 LDALF4:15TAKBD
I35 LDALBA: STALFEID

Save your program before running it
in case of assembler errors.

When using the program to save your
sideways RAM you must set up the
RAM details as requested by lines 50 to
70.

The variable ramnumber is the
number of the slot occupied by your
sideways RAM - this may vary for
different boards — and the variable
length$ is the length in hex of the code
to be saved.

Obviously if your utility is & 1000
(4k) bytes long, it would be pointless to
save it as a &4000 (16k) byte file,
particularly on cassette.

Once you have saved your RAM, it is
reloaded when required by entering
*LOAD filename. Then press Break
to activate, or *RUN filename or
*filename (disc users only).

The working of the program is as
follows:

Line 90 sets up the save command
string which is later passed on to the
command line interpreter.

The execution address &D9CD is
given to force the Operating System to
re-initialise following the running of the
new RAM and thereby recognise its
presence.

In the case of the disc system, the
RAM has been copied over into user
RAM starting at &2000, so the last
address &B8000 is the new reload
address. (This is documented on page
19 of the Advanced User Guide.)

Line 200 stores the current ROM
number, then line 210 resets the paged
ROM selection lat¢ch at address & FE30
(Advanced User Guide page 271).

Lines 220 to 290 copy &4000 bytes
from the selected RAM into user RAM.

Line 300 (335 in cassette version)
resets the ROM selection latch, and
lines 310 to 330 send the save string
(stored at text) to the command line
interpreter for execution.

Peter Vasey

1@ REM SIDEWAYS RAM SAVER, P. Vase
Y
20 REM (c) The Micro User
30 MODE 7
48 PRINTTAB(7,5)"SIDENAYS RAM SAVE
Il
98 PRINTTAB(S,8) "Enter Sideways RA
M number®;tREPEAT:PRINTTAB(33,BISPC3:
INPUTTAB(33,B)rannumber s UNTILramnuabe
r)@ AND rasnuaber<ié
68 INPUT'""Enter length of RAM in
HEX 7 k"length$
70 INPUT' *Enter filenane for SAVE
"NAMES
88 PRINT"Now SAVING*
90 NAME$="SAVE "+NAMES$+" 2000+"+le
ngth$+" D9CD Beee"
182 PROCAS
118 CALLsaver
128 VDUT:PRINT ' *Done"
138 END
148 DEFPROCAS
150 DIMRY 100
168 FORI%=@ TO 2 STEP 2
178 P1=RY
18@ [OPTIX
199 .saver
200 LDX&F4
210 LDA#ramnunber:1STALFEIR
228 LDY#R:STYLTR:STYAT2
230 LDANLER:BTAKT1
240 LDABL20:STARTI
258 .loop
268 LDA(LT®) ,Y18TAIL72),Y
278 INY1BNEloop
200 INCL7L:INCLTS
298 LDAL73:CHP#LAR: BNE] oop
300 STXAFE3R
J10 LDx#text MOD 254
320 LDY#text DIV 254
330 JSRAFFF7
J48 RTS
J50 .text
Jo0 1
J78 $PY=NAMES
380 NEXT
392 ENDPROC

Sideways Ram Saver
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A BBC Disc Drive for £99-95

FROM
VECTOR MARKETING LIMITED

Why continue to use slow cassette Tape (o101 -] :\'@l using your Access or Barclaycardon
Storage when you can buy a highly reliable STOIN] 0933 79300 or send your chequelcredit
Disc Drive for the remarkable low price of Vector Marketing Ltd. London Rd, 1@
g Wellingborough, Northants.NN8 2RL. i
£99.95 inc. VAT s 3 o i s i o
Using 54 standard floppy diskettes the I l‘F:'IIae:f:‘.s:': send me Disc Drives at £99.95 ea.
Drive is powered by the BBC computer i i i g |

providing 100 Kbytes of storage on 40 tracks.

|
IF YOU REQUIRE A DISC INTERFACE TO BE FITTED | Baat Cod -
SEND YOUR COMPUTER TO VECTOR MARKETING LTD. i oo R
|
I
I

Tele B hone NO. jin case of g wery|

Chequeenclosedfor£___ orcharge my Access/
Barclaycard Ajc

THE UPGRADE WILL BE FITTED FOR THE INCLUSIVE
PRICE OF £99.

The entire range of the BBC approved Micro-Computer

system is available from Vector Marketing Ltd | rl___h_h__, 7 ks ferlol e e
together with the full range of Acornsoft Software. | Signed
Telephon for details.
i i At 1 Expiry date of credit card Tick it VAT invoice
Vector Marketing Ltd. London Rd required [ Offers not applicable outside U.K.
; | Company Reg. Mo. 1632455 tmu7) |

Wellingborough, Northants.NN8 2RL.

L——_ﬂ_ﬁ_ﬂ*_l—-—-__--___d
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And now for a ROM/RAM roundup

THERE are now around 35 alterntive
ROM/RAM expansion boards avail-
able for the standard BBC Micro. Why
do we need them at all and what
facilities do they offer?

The BBC Micro, built around a 6502
microprocessor, is an 8§ bit machine with
16 bit address lines and is therefore
limited to directly accessing 64k (or
2116) bytes of memory.

A great deal of this memory,
however, is already used for the
operating system and Basic language
ROMs (a total of 32k), for language and
filing system workspace (about 6k) and
for screen memory (from 1k to 20k).

This often leaves the user with only
6k for program and data storage, which
is pitiful in 1985 with all the 16 bit
machines around the corner.

However, there are four main ways in
which the effective memory of the BBC
may be expanded — by adding one or
more of the following.

I: Sideways ROMs (or RAM).
2: Shadow screen RAM.

3: Second processor.

4: Paged lmHz bus memory.

Option 4 is rather slow in use as
memory banks require paging in, and
access to this memory is awkward.
Therefore this is not a popular option on
the BBC Micro and will not be discussed
in detail here. It is, however, worth
mentioning that the sophisticated
Acacia Diary uses this method with up
to 30k of RAM and battery backup.

Option 3 is part of Acorn’s initial
specification to add a 6502 or Z80

Table I: RAM and ROM extensions for the BBC Micro

INTERNAL EXTERNAL
RAM ONLY
hadow screen RAM Aries-B20 board
; g Watford 32k RAM board
Twillstar Raven-20
RAM Solidisk 32-256k
T Twillstar 1 x 16k RAM board
HCR 16/32k RAM board
Watford 16k disc RAM
Opus RAMbank 32k
JP RAM/emulator
R JP ROM card National Micro ZIF
Technomatics ROM board ~ Watford Z_IF
Midwich ROM board ATPL :rlm:sndeuut ZIF
icro-Z ROM board Toad Z :
i, Viglen cartridge
Care cartridge
Micro-Pulse ROMbox
Ramamp ROM extension
(Micro-Z ROM board)
M/RAM
ot HCR ROM/RAM board HCR ROM/RAM box
Altair Apex GCCRAMROM 15
Watford Mk2 ROM BOARD Watford Apex
ATPL Sidewise :
Aries B12 (Aries B12)
Sir ROM/RAM Méiz,.r v
Computer Village CV X
ﬁ?ld;ﬁﬂ[l Exprom {Anderson Exprom)
Twillstar RAMamp
Twillstar RAM-ROM board
UDM ROM board

second processor with 64k of extra
memory. The BBC then acts as an
input-output processor and caters for
screen and filing system memory
leaving lots of RAM (up to 44k for
Basic or 61k for machine code in the
6502 wversion) on board the second
processor for program and data storage.

Other advantages are the facilities to
directly load language ROM software
from disc and the increased processing
speed. The processor add-ons are,
however, rather expensive — 6502 £199,
Z80 plus software £399 — and many
BBC users have chosen options 1 and 2
to increase available memory.

(Needless to say, at least five other
second processors are available in
addition to Acorn’s from other
manufacturers.)

The differences between options |
and 2 are best illustrated by reference to
the memory map shown in Figure I.

The hardware available to provide
this extra RAM/ROM is listed in Table
I

The BBC Micro has some superb
graphics capabilities, but unfortunately the
higher-resolution screen modes en-
croach upon the initially reasonable

Apg
Expansion board 3

&

(Inc, ¥

Midwich ROM board
Technomatics ROM board

JP ROM card

Micro-Z paged ROM

Watford Mk2 ROM board
ATPL Sidewise

AriesB12

Anderson Exprom

Altair Apex

Twillstar RAM-ROM
Twillstar Ramamp

GCC RAMROM 15
Computer Village CVx 16

Sir ROM/RAM Mk2

UDM ROM board

HCR internal ROM/RAM card
HCR external ROM/RAM box
Watford Apex

b U2 e LA B S oM B LnSh S b

J Available, X Not available, — Not kne
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P certainly is a boon to see “BBC
64k Computer 52k™ at switch-on.
It must be remembered, however,
oS that if you normally use the teletext
i Mode 7 screen occupying only 1k of
R RAM., that is all you will save with these
Atra 0 48k —— - expensive add-ons.
. an M An important advantage of the
for B Expansion x15 shadow screen RAM boards is their use
ory ROM with word processor software where the
for user often needs to display a large
the I - amount of text in the high resolution
ond A ~7 Sereen Mode 0 or Mode 3 screens but not
age. RAM enough memory is available.
5 Lo o With the add-on RAM board both
jare INA4/5 Expansion requirements may be fulfilled, putting
Sing % RAM the BBC Micro’s word processor in the
are, R =3 small business category.
199, A —0/1/2 However, care must be taken here as
any M User certain programs and word processors
d 2 b RAM address the screen memory directly in
6k order to improve operating speed.
ther These utilities expect to find screen
in Workspace memory in the usual place aboard the
her BBC Micro and therefore cannot take
¥ ok ; advantage of the shadow RAM.
g 1 View and newer versions of
e to Figure I: BBC Micro's memory map Wordwise including Wordwise Plus are,
[ however, mostly compatible with these
ide amount of user memory available room” error messages know only too boards, but check first if buying one.
ble between locations 6400 and 32768. well. The same advantage may be gained
This means that it is difficult or A number of companies — Aries, with spreadsheet programs which are
erb impossible to have long programs with Raven and Watford Electronics — have also greedy in their use of memory.
the plenty of data storage together with produced RAM boards which are The three shadow screen RAM
en- high-resolution graphics — as receivers designed to house screen memory thus »
ble of the dreaded “Bad mode” or “No leaving up to 20k extra for the user. It
"‘;’;‘f 1 Maximum ROMs RAM RAM Battery RAM
P} ROMs on Write  Socket Bm:?mp Socket Comments
E va available board RAM option*  Protect off option  position
27 W 16 16 X X X X X Plug in socket 15 & IC76, sits under keyboard edge.
29 12 8 X X x X X Plug in socket 15, sits under keyboard edge.
25 11 R X X X X X 8k or 16k Eproms allowed.
60 16 12 X X X X X Plug in 6502 socket. internal or external fit.
35 16 13 16k(2,4,8, 16) i X J 15 Plug in socket 14, sits above RAM chips.
44 16- 12 16k (2.4, 8, 16) o J J 15 Plug in OS & AD sockets, sits near FDC controller.
46 12 i2 16k (8, 16) - - X 0 Plug in 6502 socket, 16 page manual.
62 16 16 16k (2, B) - J X 0 Plug in 6502 socket, slow Eprom mode, ROM disable.
57 16 12 16k (8) v, - o 0 Plug in 6502 & 8271 sockets, 5 page manual.
27 10 q 32k (8, 16) X - X - Plug in ROM socket.
67 10 6 32k (8, 16) - - - - Plug in OS socket, 10 util. progs.. buffer options.
129 15 11 16k(2.4,8, 16) J J o 4,15 Plug in 6502 socket, power supply, 6 util. progs.
9 § 16 16 16k (2.8, 16) J - 3 - Fits close to RAM. battery backup included.
55 16 12 16k (4, 8) J X d - Plug in 6502 socket.
47 16 16 16k (4,8, 16) 7 - X 15 Plug in OS & AD sockets.
37 6 16 16k(2,8) < - o - Plug in socket 15, can use 32k RAM card.
120 28 24 32k(2,4,8) 4 - - - Plug in socket 15, two boards, power supply.
3 142 142 1 + megabyte - - J various Plug in board + 8 external cards, RAM disc option.
knownfliternative RAM sizes in brackets
Table I1: Mgfor features of 18 multiple ROM/RAM expansion boards
® July 19856 MICRO USER 57

W EEETREER



RAMifications

From Page 57

boards available — Aries-B20, Raven-20
and Watford RAM board— are similar in
price (£70-80), fitting and function.

They are all internal boards fitting
into the 6502 socket, which is then
mounted on the expansion board, and
do not normally require soldering or
track cutting. They also require a vacant
sideways ROM slot for their controller
ROMs. The latter may also claim some
workspace by raising PAGE.

Though the spare memory on each
board, if not used for screen memory, is
available to machine code users the
Watford board seems to be the more
versatile as it can provide a 32k buffer
for the printer, sound, keyboard or
R5423, or a 12k buffer simultaneous to
the 20k screen buffer.

Furthermore, the ribbon cable at-
tachment of the latter allows for greater
compatibility with other internally-fitted
boards. 3

Finally, other boards in this section
allow for extra RAM, but for use only in
a sideways ROM fashion — thus user
memory is not increased. An exception
to this is the Solidisk option which gains
back the 2tk of workspace normally
occupied by the disc filing system.

It must not be forgotten, however,
that in some circumstances large
programs and large data files can still be
efficiently handled by the BBC Micro’s
disc system continuously using over-
lays, thus obviating the need for
expansion RAM.

In the standard BBC Micro the 16k
Basic language ROM occupies memory
locations 32768 to 49152. However, the
operating system, if version 1.0 or
greater, is designed to communicate at
any one time with any one of 16
alternative sideways ROMSs occupying
the same memory addresses.

This is a marvellous feature and has
led to a multitude of languages, filing
systems and utility software available
on ROM so that it may be paged in
without occupying user RAM.

Unfortunately, only four sideways
ROM sockets are provided on the
original BBC Micro, and numerous
companies have produced ROM expan-
sion boards, as can be seen from Table 1.

The simplest form of expansion is to
provide for a zero force insertion (ZIF)
socket or replacement cartridge socket
external to the micro connected to a
sideways ROM socket via a ribbon

cable.

The cheapest option for home use is
the ZIF socket, though for a multi-user
system the pins of the chip are likely to
get damaged by constant removal and
replacement.

The cartridge options improve on this
but are more expensive and may still get
in the way of the hands when typing on
the keyboard or fitting a hard cover.
They are also liable to become
“mislaid”.

Possibly the most robust of the
external ROM boards is the Micro-
Pulse Rombox capable of housing eight
chips. As with the others so far
mentioned, this also suffers from the
disadvantage that only one ROM in
addition to those in the micro is
available at any one time.

This could be a problem if a filing
system, word processor, RAM board
controller and printer utility ROM are
all required together. One advantage,
of course, is the prevention of clashes
between ROMs using similar *
command names.

Multiple ROM boards are therefore a
better choice. The majority of these fit
inside the micro with the main board
plugged into a 28 pin socket or the 6502
microprocessor socket, often with flying
leads to connect elsewhere. These
generally bring the ROM capacity up to
between eight and the maximum
possible 16.

A few of the boards are also capable
of external mounting which helps avoid
overheating or overcrowding problems
within the micro.

Two of these, Watford’s Apex and
HCR's external box, also allow for
added ROM cards to be paged in,
greatly increasing the number of ROMs
available. These, however, require
external power supplies.

A useful additional feature, available
on the Anderson’s Exprom, is the
possibility of switching out certain
ROMs when necessary.

Furthermore, it is possible on many
of these boards, sometimes with the aid
of a built-in turned pin DIL socket, to
add a ZIF for the easy addition or
removal of less-frequently-used or
clashing chips. i

Some of the main features of these
boards are outlined in Table 11, though
readers would be advised to check
reviews or adverts and perhaps to ring
manufacturers to check for complete
compatibility with other add-ons that
you may have in your micro — especially

non-standard DFSs.

One of the major useful features of
many of these boards is the sideways
RAM option. This facility allows a
socket or sockets to contain a RAM
chip. instead of a ROM chip, which the
user may then fill with his or her own
machine code programs, use as a buffer,
or load directly from disc or cassette
previously-saved ROM software.

So if you cannot fit all your ROMs on
to the board you can save them on disc
and load them when required.

It is also possible on some of the
boards to add a write protect switch to
the RAM socket in order to avoid data
corruption.

At least one board, the ATPL
sidewise, also has the option of adding a
toggle to “switch out” the RAM socket.

This can be very useful because if the
RAM is in the highest priority socket
and becomes corrupted it may make the
micro temporarily unusable — for days
even — until the charge leaks out. It is
even better if alternative sockets to the
high priority one are available for RAM
chips.

Finally, a number of sideways RAM
only boards are available which
specialise in storing disc-based ROM
software though they may also be used
as a temporary on-board disc file.

With all these sideways ROM options
a battery backup facility, if available,
allows the loaded software to remain in
the BBC Micro even after it has been
switched off, thus saving constant
reloading from disc or cassette.

In conclusion 1 would say that the
addition of a multiple (switchable)
sideways ROM board with at least one
sideways RAM socket and a ZIF is
almost essential to make good use of the
capabilities of the BBC Micro.

Furthermore, RAM memory expan-
sion via a shadow RAM board or a
second processor is a necessity for
business or home users making frequent
use of word processors or spreadsheets.

Interestingly, if all these expansion
possibilities were fitted at the same time
the BBC user would have a 400k BBC
Micro at his fingertips!

The importance of these expansions
to the BBC Micro has recently been
stressed by the launch of the BBC B+
which is enhanced with precisely some
of the features.

Perhaps we have now seen the
heyday of expansion boards — or is it
Jjust the beginning of a new lot?

Mike Mahon
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TECHNOMATIC

V4

BBC Computer & Econet Referral Centre
17 Burnley Road, London NW10 1ED Tel: 01-208 1177
305 Edgware Road, London W2 Tel: 01-723 0233

Please add carriage: (a) £8: (b) £2.50: (e ELS0; (d) £1 and 159 VAT to order value

ACORN COMPUTER SYSTEMS

BBCModelB...........cccoreevns i, £208(a)
BBCModelB + DFS........................... £346(a)
BBCModelB + Econet...................
BBC Model B + Econet + DFS
ACORN 10Mbyte Hard Disc..............
BECDUSICONE.......c. it
BBCCarryingCase.......... ...
AtoB.......E55(d) 1.2 O/S Rom.£7.50 (d)
Acorn DFS KitE89 (d) DNFS Rom.£17.50 (d)
Econet Kit......E55 (d) 4B16AP RAME1.50 {d)
Basic || Rom with User Guide.......£22.50 (d)
;. £7.50 DNFS Rom.....£17.50
4818AP Memory upgrade RAM (eachjt2.00

ECONET RCCESSORIES

Technical Infarmation:
1200075 Baud. Standard Viewdata/Prestel Protocols,
I\j‘"h&lsl.s.la note that a ‘Prestel’ type terminal must be used.

The response received on the TECHNOLINE over
the past few weeks has been tremendous. We are
therefore pleased to announce that the
TECHNOLINE service will be available for 24 hours
a day, seven days a week from 15th May. The pages
available include:

*New Products *Comment Box
*Technical Pages *Comments on

Stock and availability of Products

*Placing of Orders and many others. . . .

Techno-Line 01-450 9764
24 hour, 7 days a week.

-

Econet Starter Kit............€85 {b) Printer Server Rom
File Server Lavel I.........£75 (d} 10 Station Lead Set £26 (c)
File Server Level Il..........£210 (d) Adv. Econet User Guide. £10 {d)

BBC B PLUS
£434(a)

MNow available from stock

: ACORN BITSTICK

The renowned ‘BITSTICK' graphic CAD package. Using the on-
screen menu and colour pallette, it can draw freehand as well as
lines and shapes with great accuracy. Any part of a drawing may
- bemagnified many times, and up to 48 drawings may be saved on
~adisc. In total, a friendly yet sophisticated CAD system offering
tremendous value. £325(a)
ACORN's multiplotter driver for Bitstick graphics. £78(c)
- (All popular plotters included)
'Epson FX80 screen dump routine for Bit Stick. £35 {d)

i ACORN WINCHESTER DRIVES

Acorn Hard Discs are now available in 10 and 30 Mbyte
~ versions. The drive plugs into the 1 MHz bus. The ADFS filing
- System with its hierarchical filing structure provides excellent

Tiie management facilities. Data transfer rate of 1 Mbit/sec and

average seek time of 85 ms provides the user very fast access

to very large amounts of data. File Server Level Il can be

installed on the Hard Disc before delivery.

10 Mbyte Winchester Drive £1300 (a)

30 Mbyte Winchester Drive £1999 (a)

Add £200 to the cost if File Server Level Ill is to be installed.

ACORN 2nd PROCESSORS

The ZBO 2nd Processor converts your BBC into a CPIM business
computer. Complete with comprehensive free software. £348(a)

The 6502 2nd Processor provides both an increase in speed and
memaory ; £175(a)

ACORN P-SYSTEM

The long-awaited-for portable operating system has arrived,
Intended for use with the 6502 Second processor, this portable
operating system is a complete implementation and comes
complete with a Filer, Editor, and compilers for two languages,
USCD PASCAL and FORTRAN-77. Widely used in universities
and colleges, as well as being popular with business software
authors, P-System is user-friendly, offering ease of program
development as well as portability. £263(h)

EPROMs/RAMS

ceeerener £, 00(d) 6264-15....................E7.50(d)
cenrerieeans BT 50 6264LP-15.............. £8.00(d)

2764-25..........
27128-25

TORCH PRODUCTS

GRADUATE: The ultimate upgrade — converts your BBC into a
powerful 16 Bit business computer and makes it disc and hard-
ware compatible with the IBM PC. With 256K RAM and
single/dual drives, it simply connects through the 1 MHz bus.
(The disc drives can be used in both BBG and IBM mode, without
requiring a disc interface ) The top-of-the-range Model GBOO/2
comes complete with the free Xchange range of software, and
includes afull-feature word processor,a financial planner, a
databaseandabusinessgraphicspackage — all‘linkable’.
(This highly acclaimed software is now availabie for -
the IBEM PC at a cost of over £400!)

Torch Disc Packs.........c......£550(a)

Graduate GBOO/Z..........cerneveienn £925(a)

{Ofter valid for limited period only). \]
Z80 Card ZEP100 with PERFECT Software "‘
Packages + ZBO Basle..................................£275(a) \\
Z80 Disc Pack ZDP240 with software as above. £599 (a) A,
20Mb Hard Disc + 1 x 400K Floppy Drive.....£1,950 (a) W7
Unicorn 68000, Unix OS/Z80B/512K, 20MB
Hard Disc, 400K Floppy £3495 (a)

TECHTEL ‘IN-HOUSF’ g |
INFORMATION CENTRE

A unigue concept that allows you to provide information in
public places. A member of the public is able, without
assistance, to view information about your products or
services,

Techtel is a complete package allowing you, in conjunction
with a BBC and disc drive, to set up an in-house ‘Viewdata’
type information system. The friendly software package will
allow you to set up a 'Prestel’ type database of up to 700
pages, (depending or drive) containing both graphics and text.
This menu-driven database could hold details of products or
services supplied by your company. Typical user would be any
company needing to pass information to the public e.g. banks,
dept. stores, hotels, travel & estate agents etc. etc.

The package also includes a ‘carousel’ type display, allowing
each frame to be displayed for a specified time, before moving
on to the next frame.

A unique facility of Techtel is its ‘through-glass' keyboard. Its
special numeric keyboard can be placed inside a shop window,
yet may be used by customers cutside — thus allowing the
unit to be left unattended.

The package includes the special keypad, Teletext Loader and
Editor, and full instructions.

Techno-Line 24HR VIEWDATA SERVICE
Tel:01-450 9764
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Techno-Line 24HR VIEWDATA SERVICE
Tel: 01-450 9764

PRINTERS

ALL PRINTERS HAVE A 12 MONTH GUARANTEE

DOT MATRIX

KAGA TAXAN:
* Epson Compatible Control codes * 80or 156 Column
* NEARLETTER QUALITY Print using 23 x 18 matrix
* Text Modes include Normal, ltalic, Enlarged, Condensed,
Super/Sub Script, Proportional :
* Dot Addressable graphics invarious modes
* 3K buffer which can also hold user defined characters
* Extra ROM/RAM socket for custom print fonts
* Friction & Tractor feed with built in paper roll holder

KP810 (80 column) €255 (a) KP910 (156 column) £348 (a)
EPSON:
The industry standard printer offering the quality, reliability and
versatility.

RXBOT £210(a) RXBOFT £220(a) RX100 £345 (a)
FXB0 €315 (a) FX100£430 (a)
EPSON JX-80 Full Colour Printer £525(a)

BUFFALO 32K Buffer for EPSON PRINTERS

This compact 32K buffer can be fitted internally on any EPSON
printer within a few minutes. It does not require external power or
any modification to the printer. It will hold about 15 A4 pages of
text freeing your computer for other jobs in a fraction of the time it
would normally have to wait for the printer to finish all that
printing. Supplied with full fitting instructions. £89(d)

BROTHER HR1i5: = 14 cps « 3K Buffer » Two colour printing =
Proportional spacing * Underline * * Bold * Shadow print *
Super/Sub script + many other features.

BROTHER HR15 £325(a)
JUKI 6100: « 15 cps =~ 2K Buffer + Switchable 10/12/15 cpi =
Proportional printing + Linear Motor for max reliability.

JUKI| 6100 £325(a)
VIEW & VIEWSHEET PRINTER DRIVER GENERATOR

Gone are the days when you had to buy a dedicated printer driver. This
printer driver comes with some predefined drivers and lets you
generate a driver for any BBC compatible printer. The screen driver
program supplied with it lets you view the text, as il is going to appear
on the paper including the bold, italics, underlined characters etc.
Supplied on disc. g10(d)

GRAPHICS PLOTTER/WORK STATION

Equally at home in the artists studio, hobbyists workshop, science
lab or a classroom, this system has something to offer for
everyone. The 3 colour graphics plotter provides both precision
and versatility. The carriage can be moved with an accuracy of
0.025cm over an Ad area — the plotier being able to accept paper
and far thicker materials at sizes of up to A3. The basic plotter
carries 3 colour pens each of which is software selectable.
Additional accessories greatly enhance the versatility of the unit
without losing the accuracy. The servo controlled drillirouter, and
scriber can be used on various materials, A unique Opto Sensor
{using a Hewlett Packard device) turns the plotter into a high-res
scanning digitiser to read & store whole diagrams and
photographs. Workstation comes complete with all accessories,

Workstation Complete £490(a)

Basic Plotter £270(a)
Opto Sensor £72(c) Drill/Router Attachment £79(c)
Power Supply: PS12V £42(c) PS24V £78(c)
Scandump Utility Disc £14.95 (d)

TECHNOMATIC

All prices exclude VAT

PRINTER ACCESSORIES

EPSON

Paper Roll Holder g17(d)  FX80 Tractor Attachment £37(g),

Iintertaces: 8143 RS232 £28(c); 8148 RS232 + 2ZKEST(0);
8132 Apple Il £80(c); 8165 1EEE + Cable £85(c).

Serial & Parallel Interfaces wilh larger buffers available.

Ribbons: R}M/FX/MXB80EE.00(d); RXIFXIMX 100 €10(d).

FXB0 Dustcover £4.50(d)

KAGA TAXAN: RS 232 Interface + 2K buffer £78(); Ribbon KP810/910 £6(d)

JUKI: R5232 Interface £65(c);  SpareDaisy Wheel 814(d); Ribbon E2.50¢d
Sheet Feeder B184(n) Tractor Feed Attach £128(a) 1

BROTHER HR15: Sheet Feeder £188{a)  Ribbons Carbon or Nylon £4.50(d

BBC Printer Lead; Parallel (42"} E7(d), Serial E7{d)
Printer Leads can be supplied to any ather length,

Plain Faniold Paper with extra fine perforation (Clean Edge):
2000 sheets9.5% x 11° £13(b) 2000sheets 14.6" x 11" £18.50(b)
Labels per 1000s: Single Row 3%" x 17H6" £5.28(d)

Triple Row 2-7/16" x 1 TN6" £5.00(d)

EPSON HI-80 PLOTTER

EPSON technology has once again scored a first by introducing
sophisticated A4 size plotter that does not need specialise
software or programming skills to operate it and yet keep the col
within the reaches of all computer users. Features include 4 pen
at a time — upto 10 colours to choose from, a variety of pen nib
high speed plotting. Powerful software command codes includ
single commands to plot circles, ellipses or triangles. Line or bg
graphs and pie charts can be plotted in a variety of exciting styl@
very simply by keying in the data into the computer. Detailé
leaflet on request. £399 (a)

PRINTER SHARER /BUFFER

A unique sharer/buffer that provides a simple solution to impro¥
system utilisation. It can be connected to up to three computef
and it will automatically switch between the computers to sca
for data — no manual switching required. High speed data inpl
rate to the buffer cuts down the normal waiting time for b
computers for the printing operation to complete and thy
allowing the computers to be used for other uses. The 64K buffé
would hold over 30 A4 pages of text. 3
Facilities include: COPY, PAUSE AND RESET. LED indication fg
percentage of memory available and data source. Mains powerel
Send for detailed specificalion.
TSB 64 Buffer/Sharer £245(a)
BBC Cable Set £30

PERIPHERAL & COMPUTER SHARERS

We now offer an extended range of peripheral sharers i
allow the user to switch between computers, printers an
modems. High quality switching mechanisms housed i
fully shielded metal cases ensure reliability. No externg
power input required.

All lines on the sharers are fully switched (36 on parall
and 25 on serial)

Parallel Serial
36V36-3 £69(c)  25V25-3 £6die
4 Computers to a Printer 36YI6-4 £AS(e) 25V25-4 £T4ig
2 Computers/2 Printers X-over JBV3IE-X E69{c) 25V25-X caole
BBC Cable Set 3 to 1 (1m ea.) £32(c) £34(c)
BBC Cable Set 4 to 1 (1m ea.) £39(c) E41ie)

3 Computers to a Printer

Computer Sharer:
i computer to 2 printers fitted with Cable for BBC TCS26 £19.50

GRAFPAD

A low cost graphic tablet offering the performance & durabi
required by industrial and educational users. It is compa
accurate & reliable; working area 240 x 192mm 4 menu ar
Comes complete with a CAD package. £110(b). '
DDX software £99(h).

17 Burnley Road, London NW10 1ED
Telephone: 01208 1177. Telex: 922800
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pin conjunction with a controlling ROM this sophisticated mouse
has many advanced features such as lcons, Windows etc

canlbe used in ordinary programs as well as sophisticated CAD
Design. The supplied ‘AMX ART' is a superb, yet simple-to-use CAD

[Zoom, colour sketch and more. On Disc

Techno-Line 24HR VIEWDATA SERVICE

Tel: 01-450 9764

01-208 1177

Plewse ado carriase: (a) £8: (b £2.50: i) £1.30: a1 £1
and Y AT at 157

o avrdler. Carriage () senl by Daiaposi

MONITORS

| All monitors supplied with BBC lead |

All 14" monitors now available in plastic or metal cases, please
specify your requirament.

14" RGB with PAL & Audio
431 Std Res £185(a) 1431 AP Std Res £205(a)
: 1451 Med Res £240(a) 1451 AP Med Res £280(a)
11441 HiRes £389(a) These monitors can receive TV

programs thru a Video Recorder
Swn-rer Base for Plastic 14 Microvitecs E£20(c)

20" RGB with PAL & Audio
-EIJEDGS Std Res £380(a) 2040CS Hi Res

KAGA TAXAN 12" RGB
VISION Il Hi Res £225(a) VISION Ill Super Hi Res £325 (a)

SANYO CD3125NB 14" RGB Std Res £169 (a)

£685(a)

1 MONOCHROME MONITORS:

_:SANYD DMB112CX Hi Res 12" Green Screen £90(a)
KAGA KX1201G Hi Res 12" Etched Green Screen £99%a)
KAGA KX1202A Hi Res 12" Etched Amber Screen £105(a)
PHILIPS DGD Hi Res Green Screen g75(a)
ZENITH 122 Hi Res 12" Amber Screen £68(a)
Swivel Base for Kaga Monochrome fitted with Digital Clock  £21(c)
Monitor Plinth for the BBC £13.50({b)
Double Tier Plinth for BBC and flat pack dual drive £19.50(b)

' BBC Leads Kaga RGB £5(d) Microvitec £3.50(d) Monochrome £3.50{(d)

. RB2 TRACKER BALL

This is a precision built tracker-ball
using a freely rotating resin ball. Three
switch buttons enables easy software
manipulation to incorporate the use of
the tracker ball. Appropriate software
will enable the RB2 to take over the
tunctions of cursor keys in word
processing, CAD/CAM applications and
two dimensional positional positional
controls of robots, drillheads etc. RB2
which plugs into the user port is
supplied with utility programme 1o use
it as a joystick with other software, a
comprehensive graphics/CAD program

o

asd |

10!

i

and a program demonstrating its editing capabilities. User guide
- includes instructions on writing your own programs for the RB2.

E62(b)

., these

package allowing the creation of amazing graphical designs. A

tscreendump for drawings is included. It can also be used with
Wordwise/View to replace the cursor keys. Supplied complete with

CAD Package, ROM and full instruction manual. E69(b)

AMX DESK — An organisational program, including memo-pad,

flelephonefaddress book, diary, alarm, calculator etc, On Disc

£22(d}

AMX UTILITIES — provides new drawing facilities including
£13(d)

MICROVITEC _r

DISC DRIVES

TECHNOMATIC drives are fmad wrth high 1:|unl|t'l,.|I slimlina M|tsub|shl
mechanisms and represent the state of the art in drive technology. The
drives are built to the highest standards and are tested to their full
perfarmance capability before packaging.

All drives are available with or without integral mains power supply. The
dual drive power supplies are switch mode type and are generausly rated
to ensure minimum heat generation even over long periods of operation.
All drives with integral power supply are fitted with a mains indicator.

The drives are housed in attractively designed metal casings painted in
hard wearing BBC matching palnr The dual drives can be supplied in
stacked wversion or with built-in plinths. The plinth version cases are of
sturdy construction to carry any monitor and provide a simple method of
having a compact computer installation.

The BOT drives ara supplied with the 40/80 track switching modules at
no extra charge, The 40/80 track switches are conveniently positioned to
enable easy switching between the tracks.

All drives are supplied with all the necessary cables, manual and a
formatting disc. The mains powered drives are also fitted with a 13A
mains plug suitably fused. The drives are ready to be fitted to the
cﬁputer All drives are capable of operating in single or double density
modes

Single Drives:

1 x 100K 40T S8 TS100 £85(b)  PS100 with psu  £125(b)
1 x 400K 80/40T DS TS400 £125(b)  PS400 with psu E149(h)
Dual Drives:

Stacked Version:

2 x 100K 40T S5 TD200  £175(a)- PD200 with psu  £200{a)
2 % 400K 80/40 DS  TDBOO  £250{(a) PDBOO with psu £290{a)
Plinth Version:

2 x 100K 40T 55 TO200P £195(3) PD200P with psu £220(a)

2 % 400K BOT DS TDBOOP £265(a) PDBOOP with psu £305(a)

DISC DRIVE MULTIPLEXER

A simple device that enables up to four computers to be connected
to one single or dual drive. Ideal unit for installing in classrooms
where networking is not planned or necessary or the costs have to be
kept low or where software information is shared. Several of these
units can be installed in series to connect more computers to access
the same discs. Units supplied with 5 of cable per outlet as
standard. Mains powered.
TOM 4 Quad Unit (upto 4 computers) £135(a)
TOM 2 Dual Unit (2 computers) E75(h)

MNote: All computers must be fitted with a DFS

3M FLOPPRY DISCS

40T SSDD £13(c) 40T DSDD £18(c)
BOTSSDD £22(c) 80T DSDD £24i(c)
3} " discs. Pack of ten £38(c)

FLOPPICLENE DRIVEHERAD CLEANING KIT

The FLOPPICLENE drive head cleaning kii is an ideal way to ensure
the optimum performance of your drives. The use of disposable
cleaning discs eliminates the risk of contamination and abrasion of
sensitive driveheads, These risks are normally inherent in the reusable
drivehead cleaning kits. Floppiclene with 20 disposable cleaning kits.
£14.50(b)

DISC ACCESSORIES :

Single Disc Cable £6{(d) Dual Disc Cable £8.50(d)
10 Disc Library Case £1.80(d) 30 Disc Case £6.00{c)

Lockable Storage Boxes 40 Discs £14{c) 100 Discs £19(c)

Authorised Distributor
Data Recording Products

17 Burnley Road, London NW10 1ED

Telephone: 01-208 1177. Telex: 922800
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Tel: 01-450 9764

ACORN PRESTEL: The official Acorn add-on — an advanced BT

Approved. Auto-Dial, Prestel Terminal ideal for British Telecom

Gold. Comprehensive software includes ‘tagged’ frames,
downloading of Telesoftware, saving of frames, printing,
sophisticated ‘Mailbox’ handling c/w editor. A built-in speaker
allows line monitoring. A simple 'BOOT file allows automatic
operation £99(b) -

BULL BOX A full spec, BT approved, pocket size, direct connect
modem with both originate & answer modes, full & half duplex,
allowing access to many databases, bulletin-boards as well as
Intercomputer communications. It conforms to CCITT V21 300/300
Baud Standard. Batteryimains powered £62(c) BBGC Lead ©6
External PSU £5(c)

MINOR MIRACLES WS2000 A world standard modem,

having BT approval,coveringV21,V23,(BELL103/113/1080utsidethe

UK) and including 75,300,600,1200 Baud ratings. (It even includes

: el .. 'reverse Prestel'!). This is

g o o ‘the modem that will cover

g ' ‘Prestel’ type systems as

well as Bulletin Boards

bothinthe UK and abroad.

What possibly gives this

modem its biggest

advantage is its option of

computer contral., A

25Way RS232 input as

; well as possible

computer conirolled auto-diallauto-answer makes this modem
unique. WS2000 £129(c) BBC Serial Cable £7

WS2000 Auto-Dial card: includes an integral loudspeaker for
monitoring of the phone line E20(d).

BBC User Port cable {for moderm control) £7.

SKI KIT (Allowing total control of the modem by your computer) £10.

D51 Disc (for Commstar): When used with the Auto-dial card, SK1 Kit, and a
user port cable, this soltware will dial out to Prestel, enter your password
etc. and leave you in Commstar. Will also store many bulletin board
telephone numbers for autadialling £10.

WS2000 Auto-Answer Card £20(d).

{Please note that the A/D & AJA Cards are still awaiting BABT Approval.)

COMMSTAR An ideal communications Rom, Extremely easy to
use, yet very versatile. It features both a Prestel mode as well as a
Terminal mode, thus offering very good value for money. In
Prestel mode, all normal Prestel features are available including,
downloading of software, saving and retrieving of pages on disc,
page tag, revealing of hidden text etc. Its terminal mode is ideal
for bulletin boards etc. All input may be copied into a buffer in
memory over which full control is available. Controls of protocols
are very simple and any type of file, (not just ASCIl) may be sent

gg;r{:gj XModem protocols. Even includes an elapsed time-clock.

TERMI-11 A good general purpose communications package for
bulletin boards, electronic mail etc. {(Not for PRESTEL) £28(d)

COMMUNICATOR This is a full 80 col VT100 terminal emulation
program on 16K eprom. It is a more advanced program than TERMI
and features easy to follow screen menus. The rate at which data is
sent or received is easily set up with rates up to 19200 Baud with 80
column text. Allows files to be transmitted from disc, or a copy of
incoming data to be sent to a file or to a printer. (Communicator is
not suitable for PRESTEL). £59(d).

‘TIME-WARP’ REAL-TIME CLOCK CALENDER

We have broken the price barrier! A low cost unit, allowing the facilities of

units costing far more. Built to professional standards, it open he tol
spectrum of Real-Time applications. Possibilities
include desk diary/planner, calender, continuous

display of on-screen time and date information, Uit
autgrn:;tic document dating, precise timing and || Lirme
control in scientific applications — its uses are L renfoirme
endless. Simply plugs into the user port — battery

backup is supplied as standard. A full manual as

well as Extensive software on cassette (easily

transferred to disc) — no ROMs needed, £28(c)

The ariginal ‘infinite speech’ synthesiser. A ready built, self contained
speech synthesiser unit attractively packaged with a built in speaker
Plugs into the user port. £31(c)

All prices exclude VAT

EPROMER I

A sophisticated eprom
programmer that handles the
full range of single rail eproms
{incl 27256) and allows the user
full control of the programming
process,

Its powerful menu driven
software makes the
programming of eproms simple, efficient and eliminates the nes
to have fiddly switches for selecting eprom types, programmis
voltage or method. The features include:

Integral power supply ensures no power drain from
computer.
Interfaces through 1 MHz bus, fully buffered.

Eproms upto 16K (27128) programmed in single pass.
Selectable programming voltage 25/21/12.5V

‘Selectable programming method — normal or high spes
algorithmic. High speed programming enables 27128 to §
programmed in just over 2 mins. Normal programming skif
addresses with FF data to increase programming speed.
Automatic verification on completion of programming.

User can select any section of the eprom from a single byte
its full address range to Blank Check/Read/Program/Veri
enabling program development/changes very simple.

Full screen editor with HEX/ASCII input. ]
Full tapeldisc filing facility. Data input from keyboard/Tapl
Disc/Eprom.

Constant display of all options selected.

Several BBC BASIC programs can be entered on a sing
eprom.

EPROMER Il with Manual & Cassette £98(b) Software on dise
ROM based software £10

UY ERASERS

UVTIT Eraser with built-in timer and mains indicator. Builtd
safety interlock to avoid accidental exposure to the harmful
rays. It can handle up to 5 eproms at a time with an average erasi
time of about 20 mins. £59(b).

UV1T as above but without the timer. £47(b).

ROM/RAM EXPANSION SYSTEMS

COMPUTER VILLAGE ROM/RAM BOARD: A beautify
designed expansion board, simply plugs in — no soldering. (Fits i
6302 and Video ULA Skt). Fully buffered with 16 paged Ag
capacity. Option of 16K paged Ram, with software initiated wii
protect — battery backup is included. It allows nine differ
ROMIRAM configurations. £43

ATPL SIDEWISE ROM EXPANSION BOARD: This is a wi
constructed expansion board, that does not require soldering in|
installation. All buses are buffered. It allows full sideways RQ
expansion to a total of 16 ROMs. One socket has been split into ty
BK sockets to allow the use of 8K byte CMOS BAM chips, giving
total of 16K sideways RAM. This is ideal for sideways R(C
development, and will also allow downloading of software fre
cassette or disc. The battery backup option will allow retention.
data in the RAM, when power to the computer is removed. Sever
link-selectable options include the choice of type of Eprom, an
‘write-protect’ for the RAM option. £39(d) Back-up Kit £158. :

RAMROM-15: The advanced sideways ROM/RAM expansit
system. This is an external unit, using high quality constructig
attractively packaged in a BBC coloured metal case, allowing eal
access to all the sockets. (Allows other units io be fitted inside i
BBC). Absolutely no soldering is required. Allows 11/12 additior
sideways ROMs to be fitted with an option of up to 16K sidewa
RAM. All commonly available RAM can be used i.e. 4801/6116/63
or xx128. All the hardware to take the RAM is already fitted e,
battery backup. For development work and further expansig
most of the 6502 processor signals are available. Supplied wi
utility disc and full instruction manual. £86(b).

17 Burnley Road, London NW101ED
Telephone: 01-208 1177. Telex: 922800
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BWe are about to launch a revelutionary new concept in Weord Processing,
fthatl will raise the standard of BBC word processors

Among its revolutionary features are
1. A supplied 64K ram card allows a genuine 64K of text storage

WORDSTAR PROFESSIONAL

WORDSTARE DBASE Il Tutorial..

PROPASCAL £220(a) Supercalc 2 £2001c)

iy 2 40/80 Column use Is easily seleciable
3. A special non-volatile 2K ram, stores (even when the BBG is switched
poff!) both pre-defined document configurations, and pre-defined printer
h drivers. This allows you to take full advantage of many and varying printer cP/M SOFTWAREFORACORN & TORCH 180
e Need . iiities, such as Italics, Bold, Underline, Shadow etc., with ease and
Amming simplicity. i
4. A unigue facility allows user access to the 64K Ram and 2K Non-volatile WORDSTAR PROFESSIONAL: The advanced word processing
FLan _package comprising of WordStar, MailMerge, Starindex and SpellStar,
om the | Mot priced for the lower end of the market, this product is aimed primarily a total combination offering substantial savings on individual prices.
fat the professional user who spends a considerable period of time using a WordStar is the best selling word processing program on the market.
word processor, and is not sat 5“83 'f-'1"-h ';Ut;‘hr' '?r"»‘-ﬂ:j F-‘f?-ﬁtlt-"?- ‘Iﬂf? 1|**"-' Extensive operator aids include a comprehensive yet friendly manual,
that we have reached a high standard with this product — that it has [ A
: o step-by-step training guide, command cards, on-screen menus with
chiev e delicate balance v sophisticaled features d ar 7 :
:w?:]lgn?g;;:ﬂnrd:sle e SR TR SRR SRR tour levels of help messages etc. etc. SpellStar checks text files against
| speed Detailed specifications to be released soon its 20,000 word-plus dictionary. You can both add to the dictionary and
8 to be . create specific supplementary ones. Mailmerge is ideal for mailing
yeed. RCORN IEEE INTERFRCE . the fast production of personalised form letters, mailing labels,
This interfaces enables a BBC computer to control any scientific and.  invoices, etc. Starlndex creates alphabetical indexes, tables of
 byte to | fechnical equipment that conforms to the EEEE:IBE standard, alta Ifo:.-;r contents, paragraph numbering and much more.
. i i ificing any aspect o e
Verity e WAn. Qitios Systems, |a?1i'u:'1?‘1TIESEaEGL Brie SHEH davices. Tupics WORDSTAR PROFESSIONAL £310(a)
applications are in experimental work in academic and industrial WORDSTAR £275(a) MAILMERGE £145(a)
laboratories, with the advantage of speed, accuracy and repealability. The
diTapef interface is mains powered and comes with cables, IEEEFS ROM, and user  DBose-ll: Undoubtedly ‘The Database’, can be used for an almost
- guids, £282(a) limitless number of business applications, ranging from mailing list
preparation and maintenance through to running accounting ledgars
1 single- HCORN mUSIC 500 and payrolls. In addition to standard database features it provides
i : 3 B y s much maore. An on-disc tutorial takes you from setting up a simple file
disc £3 I Convert your BBC micro into a sophisticated music composition adand o) the way through to selting up custom screens and reports.

| DATABASE MANAGEMENT SYSTEMS

. sound effects generator. Custom made software will provide you with the

flexibility to compose, experimeant, perform and teach music. Sterec output

| gan be connected to a sound sysiem including your home stereo unit. Full

specification on request. £174{a)

Automatic calculations may be performed on data, and fields or entire
databases may be modified or replaced with single, English-like basic
commands; Dbase-ll can therefore be used by general personnel having
no programming knowledge. It can be tailored to suit a variety of
professions and individual needs, with files such as accounting, pay-

Built-in rall, time billing, job costing, scheduling and mailing lists. It can access
nful UV several files at atime. It is fast, flexible and powerful. £335(a)
erasin
g SuperCalc-2: A powerful easily operated financial planning tool.
Using a grid of 63 columns by 254 rows each cell can hold up to 127
characters. Many facilities include, split sereen, powerful editing, data
m protection, consolidation, sorting, calendar clock etc. etc. £200(c)
PRO-PRSCAL: A complete implementation of the International
autifully The Definitive Random Access, 24K ROM Based sStandard for Pascal, it has been validated by BSI|. Compiles translated
Fitsintoc § DATABASE MANAGEMENT SYSTEM. source code programs into machine code, which is executed directly by
ed Rom Datagem is the first truly flexible database for the BBC Micro that the processor, rather than being interpreted. The package includes a
ed write @ can make your system really useful and efficient, saving you compiler, library, link editor, library manager, and cross referencing
different & money in the long run. The system includes a carrier board ~ UUIItY: R
#456) R containingtwo Eprema demarsratin agplcatons i DO g1, o acemmuicaton facity ves for ansmiting any s
: 3 well ; L : - : limi A fike M File. £165(b)
B i R Rne: utiiity program. Featiites Incluge. xsamost tniimsett Other packages available include CIS-COBOL, INFOSTAR, FRIDAY,
size (max 10Mbyte) *supports up to 4 drives » Max of 5000 records DMS + . EMS. SAGE. ATI TUTORIALS. MACRO-B0 etc. PI ity
ﬁF‘?M per file «max 6K record size *max of 62 fields «9 level hierarchical - ;;:'ur ikl , g sl o s o
'"l G search system with facilities to store results of searches. Searches ;
g?g'g';‘ & can be any one of the following: Search, Include, Exclude, _ :
::tfic:;o:; *generates form letters from records. Please ask for leaflet. £9%9(c) TORCH GRHDUHTE SOF HRE
Several W STARJataBASE: A fast machine code, true random access data-  We are able to supply most popular software packages including
n, and a base program in a 16K Eprom. Up to 4096 records in a file, up to 69 FRAMEWORK, WORDSTAR, WORD, EAE‘T’.-WHITEF:. I?Basg-ll & 1,
fields in a record. The record layout is totally user defined. Entirgly ~ LOTUS123, VISICALC, SAGE etc. Please telephone with your
pansion J menu driven — thus very user friendly, Extremely fast searchesare  "®quirements.
ruction. | Possible using the Keysearch facility. Mailmerging from View and =
' * B Wordwise, and address labelling. Its printer configuration suits Fm
n L
;ig:?:: any BBC compatible printer. ke £69(d) Roms/ so nRE
[ditional “E-w\ YIEW Acorn's new version V2.1 word processor rom. Advantages include
ideways Tl printing straight from memaory and editing in any mode. E48ic)
16/6264 : iti rful database with many features: £
ted e.g. E:E:EJ?SHE :; ﬁ;;g;géﬁ:;? ﬂur ?carc?-layout' type.y Powerful  Hl YIEW Disc based version of VIEW word processor for use with the 8502
ansion, W selection and sorting utilities. Any screen mode can be used. Data PHIEL ESECERBGR. SIS 148 0F URoUISMIIY, RE2E)
ied with can be sent to View and ViewSheet. Maximum file size 4086MByte!.  YIEW INDEX Disc based program to create an index from VIEW text files.

Maximum record size 60K. £52(c)

17 Burnley Road, London NW101ED

Ideal for anyone concernad with writing extensive reports or books. £13(d)

Telephone: 01-208 1177. Telex: 922800




Techno-Line 24HR VIEWDATA SERVICE
Tel: 01-450 9764

i WQHDWHE One nf the most popular word processors for general use
© E3a(d). Wordwise SpellCheck Disc — A must for any serious word processor
user. Normal price £16.50(d). If bought with Wordwise: No p&p and only £14.

- WORDWISE PLUS: The new advanced Wordwise on a 16K eprom, for the
. more specialised users who require added features and flexibility. New
" facilities include: 2nd Processor compatible allowing 80 column praviewing
. in all cases, a new Basic-like language, new editing features and embedded
i commands etc etc. Four new programs are also supplied allowing mail-

merging, index generating, two-column text printout and continuous
- processing. A new 56 page introductory manual and a 180 page reference
| manual complete this rather special package. Finally, it is able to use
- existing Wordwise files without any modification. £49(d)

.\ SPELLCHECK Il: A ROM based fast machine code program that works with
~ both VIEW and WORDWISE. Vocabulary disc supplied with 6000 words can
. be expanded to well over 17,000 words on 100K drive. Fully compatible with
- 6502 second processor. E26(d)

ISO-PASCAL: Acorn's full implementation of International Standard
| Pascal on two 16K ROMs. Disc Version for use on 6502 2nd Processor also
. supplied. Comprehensive manual. £60()

§ OXFORD PRSCAHL: A fast, compact P-Code compiler, that fully utilises
" BBC Graphics and sound, contains a powerful editor, and produces ‘stand-
alone' software. £43(c)

¢ ACORN LOGO: A full implementation of the Logo language from
Acomsoft. Supplied as two ROMs with a tutorial course and technical
| manual. : E60{b)

| ULTRACALC 2: This enhanced version of the original BBC Publications
| popular spreadsheet ROM includes many new features including full
- compaltability with the 6502 2nd processor running as HiCalc allowing 44K of
| user memaory, operate in any mode, greater flexibility in printer control,
| spooling as ASCII file etc. All these features are in addition to the existing
. powerful features such as handling of labels and numbers as values.
© Column width contral and features normality found in well designed spread-

sheets. E69(d)

INTERSHEET: The new spreadsheet from Computer Concepts. Many
| advanced facilities including 105 character display, several spreadsheets

may be used at once, may be used with View & Wordwise etc. etc. E4%c)

YIEWSHEET: Acorn's spreadsheet provides 255 columns and 255 rows and
. will operate in any mode. Windows can be created which can then be re-
| arranged to provide any print format required. Function keys provide for easy
. entry of commands. Printer control codes can be used using the printer
:'- driver. Fully compatible with VIEW and the 6502 2nd Processor. E52(d)
| BCPL: A tull implementation of the BCPL compiler language consisting of
. the language ROM, disc containing the BCPL compiler, a screen editor, a
© 6502 assembler, other utilities and programming aids and examples of BCPL
. code and a 450 page manual. BCPL can be used to develop games programs,
| commercial packages, system software, to write control systems and to
| produce programs which otherwise would need to be written in assembler.
y £521h)
| BCPL STAND ALONE GENERATOR: Utilities in this package enable the
. programs developed using the BCPL ROM to be converted so that thay can

be run on any BBC micro whether it has a BCPL ROM or nol, Stand alone
| programs for other 6502 based systems can also be developad. £43(d)
" BCPL CALCULATIONS PACKAGE: supplied on disc, it supports floating
. point, fixed point and fast integer calculations. It includes the BCPL
. calculation files, exampile files and a comprehansive user guide.  £17.30(h)

| ACORN LISP Rom £43(d); FORTH £43(d); COMAL £43(d)
| COMPUTER CONCEPTS COMPILER: Please phone for availability.

" G:FORTH: An advanced implementation of FORTH which follows the
= 79-Standard specification on a 16K ROM and has a full double number
¢ extension set. It incorporates an editor, 6502 assembler, very fast turtle
© graphics and supports extensive string and file handling. It contains 540
" predefined words including those for reading joystick ports, produce
® sounds, set and read the time and produce random numbers. Fully
¢ compatible with disc or tape filing systems and works in any mode. Package
" comes complete with a USER GUIDE, Introduction to FORTH and 16K
" GFORTH ROM. £43(d)
& DISC DOCTOR: Computer Concept's popular disc utility ROM which adds
: 20 commands to the DFS system. E27(d)
" DISCMASTER: Disc Utility. £16(d)
| EXMON-I: Advanced MIC Monitor. £24(d)
jfsl TOOLKIT: Adds 27 new commands to BBC Basic. £23(d)
" SLEUTH: Basic Debugger. £24(d)
L GRAPHICS ROM £27(d)
" PRINTMASTER: The ROM that features the most versatile screen dumps
~ for the Epson MX/BX/FXB0 and KAGA PRINTERS. Includes mode 7,
. magnification, character definition, enlarged text, ete. etc — in short — this
. ROM doas it all! £28(d)

TECHNOMATIC LTD

MALL CREPYERS 1O 17 Burnles Boad. Dondon S\ 1001ELD
(lelz =208 1177 Teles 9228000
SO A1 SW Lomdon; 15 Burodey Read, London S 10 TELDY
i Ixollis HE 2 wvins woalkh, comple car paerking space)
Moost Pk 305 Edleware Boewd, London ™ 2, Tel: 01-T230233
swear Fodeware Howd &)

e Wi

numpmnmn : Disc based dumps for many printers, £10(d)
MUROM: Music Development ROM. £24(d)

BILLEORRD: A usetul program that enables your BBC 1o produce super-
large ‘Billboard’ type characters 2. a continuous horizontal scrolling of
super-large characters. Supplied in ROM. £16.50(d)

HELP: ROM based comprehensive on screan HELP facility to aid and speed
up programming. E21(d)
MICROGUIDE: Keyboard Key-Plate. £16.50(d)
MICROTEXT: The authoring system from the Mational Physical
Laboratory. Disc £53(b) Cassette £43(b)
REPLICA I1: 40 & 80 Track Versions available. £10.35(d)
BROM: The new utility ROM from Clares — a Toolkit ROM that gives you full
screen editing. Many extra functions are included. E30(d)
BEEBUG DESIGN £186.50(d)
BEEBUG SUPERPLOT Cass £8.50(d)
SPELLCHECK-I £16.50(d)

MASTERFILE Il: The new version of the popular general purpose file
management system. It allows large amounts of information to be stored
and processed. I is extremely powerful yet flexible to use. The disc version
allows up to 17 fields per record, and the only limitation as to the number of
records is the capacity of the disc. Typically, using 5 fields, about 2000
records may be stored on a 100K disc. This latest version features many new
facilities including use with WORDWISENVIEW £16.50d) Disc (80 or 40T).

HERSEY CHHRHCTER:Fonthneratm £12.50{d}

1 When ordering software on disc please specify track format (40/80)

'BOOKS
(No VAT p&p £1.50 per book)

Creative Assembler on BBL‘,..,......

C-entur:r Computer Prog. ...
Drawing your own BBC proq.a

Discovering BEC MIC..

Guide 1o the BEC ROM,

Programmi
“Structured Programming.
S5-PASCAL Acorm..............

SOUND & GRAPHICS:
Advanced Graphics with BBC
BBC Graphics & Sound

BBC Micro BASIC, Sound

& Graphics.

Creative Graphics Acorm....

Books for Baginners: e
Let Your BBC Teach Uto Prog.....E 2.50
BI.BIJ: mrﬂmﬂnuuﬂ the

Ot;nr ......................... ..E ;g

iﬁﬂ m for Beginners...._. E 6.25
BBC Micro for Beginners..........E 625

TIOMAL:
35 Educational Programs
BBC Micro in Education....
Prog for Education (Pri.Sch]
DISC DRIVE SYSTEMS:
BBC Micro Disc Companion
Disc Pmuummlnq Technigues., E P
Disc £ 696
Using Iﬂnmr Discs.. airk B .
APPLICATIONS:
BBC Filing Systerns & Databases, 785

Sensors Gk R
Essential Maths BBC/Electron,.. 595 :
Explaring Music with BEC
& Electron.. ;

Graphs & Charts Acor
Interfacing Projects for BBC
Making Music on the BBC.

GAMES:
21 Games lor the BBC Micro.....,

BBC User Guide Acorn...
MISCELLANEOUS BOOKS:

TheHackersHandbook{Longmanis &85
Micronet Handbook .

01-208 1177

Al prices exclude VAT, Please add carriage (u) £8
(b £2. 500 £1.500d) £1.00
and 15" VAT to order value
Cuarriage (a) by Datapaost.
Faowr Bast dleliv ery telephosme s onr order gualing
Vs or Aceess cand or official order number.
i telephone aorder £3)

ORDERS FRONMGOY ERENSES T ESTARLISHMENTS. UNIVERSTHIES COLEEGES ST ATESCEOO S, TIOSPLT ALS,




NOVACAD

4  Computer Aided Draughting
for the BBC Micro

35(d)

u full _ AR _ _ . |

1{:: R —— New from Technomatic - a CAD package with facilities which until now were
50(d) | : confined to mainframe or mini computers and at a price everyone can afford.
s0(d) Whether you want to design a complex electronic circuit diagram or plan your

: file new kitchen or simply draw a cube NOVRCAD will help you do it better and

torad
rsion

more easily.

gdﬂyounclﬁdisn_ﬂBCMI:mmm Bﬁﬂedwilhﬂﬂmbfhyah.mdqdlu
ve. ; :

If you have a 6502 2nd processor and a dual disc drive system then
NJ?EF"_IC_HD'; capabilities are further enhanced.

| MAIN FEATURES

] Very user friendly with all controls and commands from the keyboard.
:] *  Special windowing techniques make availoble to the user almost one million
dots allowing a lot more details to be put on the drawing than one would
KITCHEN 1 normally expect the BBC to be capable of. (Mode O screen display only 1 6
” the number of dots). The drawing can be 4 windows across and 5 up.
Libraries of user defined ICONS such as electronic symbols can be created

easily and edited even in the middle of dmw'rn%unuther diagram. Even
whole sections of diagrams can be defined as ICONS

ICONS can be called by name from a library into any part of the diagram
and can be moved, enlarged, reduced. rotated in 90° steps and have
mirror images made before being finally positioned.

A zoom facility allows the user to magnify any section of a drawing by upto
S0 times to make it easier to insert details.
User definable grid helps the user set his own scaling for the drawings.

Horizontal and vertical displacements can be measured in any user defined
scole.

Upto 8 ‘levels’ can be used to produce multi loyer drawings, and then user can
decide which levels are to be disployed. This can be particularly useful in pcb
drawings, architectural drawings with details of the services behind the walls
disployed only when required and many other such applications.

Text can be added at any position vertically or horizontally.

Powerful delete facilities ollow deletion of single lines or whole sections with
minimum of key presses.

Printer dump for Epson compatible printers incorporated in the software which
allows a full or o sectional screen dump.

An optional plotter utility will allow output to a range of popular plotters for
high quality diagrams to be available soon.

Version with tracker ball utility to be available soon.

TR T aR Wi

BEEL ZZ So8LsBtERENEhRske

NOYRCAD will prove to be an invaluable teaching aid in technical schools

and colleges and for anyone involved in draughting it will be an ideal labour
saving tool.

The NOVACAD package comes with a 16K ROM, Utility disc and a
comprehensive manual. £79 + £2 p&p + VAT.

A RRE 3FSEE BRIFE RRERI R RERE & BEE

TECHNOMATICLTD

Tel: 01-208 1177 Telex: 922 800

MAIL ORDERS TO: 17 Burnley Road, London NW 10 1ED
SHOPS AT: NW London: 15 Burnley Road, London NW 10 1ED
( € Dollis Hill 2 mins walk, ample car parking space)
West End: 305 Edgware Road, London W2. Tel: 01-723 0233 (Near Edgware Road € )
For fast delivery telephone yvour order quoting VISA or Access card or official order number,
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A few

ell chosen
wordls

about the new SPEECH

The normal ACORN

speech system allows the
computer to speak a
hundred or so pre-
determined words. This is
fine if you only want the
computer to speak these
words, but in practice it is
extremely limiting.

Spoken English is actually
made up of a few dozen
basic sounds known as
phonemes. Any word can
be formed by putting the

correct phonemes together,
and this is the basis for THE SPEECH ROM. The user can

specify a string of phonemes so creating whatever
words or sentences are required. The ROM is
controlled by simple "*" star commands and so can
be used from BASIC and most other language ROMs.

A unique feature of this package enables the pitch
and the emphasis of words or parts of words to be
changed. Because this is not normally possible,

ROM for the BBC micr

computer speech
tends to have

@ £28.00 + £1.00 p&p + VAT (£33.35)

Computer Concepts

Gaddesden Place, Hemel Hempstead, Herts. HP2 6EX (0442) 63933

i
]

no expression. THE SPEECH ROM can emphasise a
particular syllable and so re-enforce the meaning of a
sentence. This feature also enables the computer to ask
questions in a more realistic manner.

Another novel feature is that the ROM includes a
singing feature, the user simply specifies the phoneme
and the note.

No soldering required.

This ROM requires the speech processor to be fitted
into the machine. If your machine has the ACORN
speech system fitted then the processor chip will be
there already. If you do not have the ACORN speech
system then we can supply the processor chip for
£10.00 incl. VAT. This chip simply plugs in like a ROM

rﬁf soldering.
SPEECH ROM

FOR THE
88C MICRO!

the speech ROM requires 2 pages of
workspace. This means that PAGE
is set higher in BASIC. When not in
\\ use no memory is used.

Both the SPEECH ROM and the SPEECH PROCESS0OR
are umple plug in chips that require ne soldering. Full |
fitting mstructions are supphed with both chips |
Please state deardy when ordering f you require the
SPEECH PROCESSOR with the SPEECH ROM. 1

Available from all good BBC dealers or directly from
ourselves at the address below.




CTS GRAPHICS TABLET +
CADPAK SOFTWARE =THE}
INBBC GRAPHICS ~"wiql

ok
_.

The CTS Graphi W:’gﬁi v sophisticated device enabling
graphic drawings designs to be input directly into the computer by
the most natural method known to man.

Data entry can be via an electronic pen or using a crosswire cursor
ensurng pin-point accuracy every time. The tablet, together with the
CADPAK software, adds up to what we believe is the most sophisticated
graphics package currently available for the BEC-B Micro.

But why stop here . . . ?

The experienced programmer can make full use of the tablet'’s high
resolution for all sorts of design and menu selection applications.

Many schools, colleges and businesses have already found the
CTS Graphics Tablet to be invaluable . . . Wouldn't you?

For further information, ring Julie Davis on (0273) 4215089,

or fill in the coupon.
D S :

RECOGNITION

North Street, Portslade, Brighton, East Sussex BN4 1ER
Telephone: Brighton (0273) 421509 Telex: 87488 ABSBRI G Telephone




TREASURE hunting has always been a
popular pastime among the foolhardy.
So we're sure you cannot resist this
challenge.

The locals have told you about a vast
fortune that lies hidden in the multi-level
basement of some nearby ruins.
Naturally you immediately have visions
of all that wealth being yours.

It's no fluke that the fortune still
-remains undisturbed. For it is
~ protected by some fearsome guards —
mutant flies the size of a man. And
there’s one of them on each level of the
cellar.

Armed with a rolled up copy of The
Times, and an economy size can of Flit
with 15 per cent off, you descend to the
lowest part of the cellar.

Suddenly those rumours aren’t
rumours any more. A giant fly hovers
before you, screeching (if that’s what
giant flies do), blocking the passage and
spreading its enormous wings. For a few
seconds you freeze in fear. Your only
chance of escape now is to build a trap
to contain it.

mutant flie

i

Pallliiy)
1/ i
THL

By JOHN
McCAULEY

The cellar is littered with huge bricks
which you can push around using the Z.
X, : and / keys. Correctly positioned
these will form an inpenetrable barrier
between you and the monster.

Be careful where vou push them
though, as any that you move outside
the confines of the cellar are
irretrievable. And you’ll need as many
as you can get your hands on.

However that isn’t quite as easy as it
sounds. Any brick, or number of bricks,
pushed directly at the fly will be reduced
to powder as the insect crushes them
with its huge jaws. Yes, this overgrown
maggot cut its teeth on house bricks —
it’s a house-fly.

To succeed in vour task you must
strategically position the bricks to
surround your foe rather than attempt
to crush it.

If you manage to trap the monster

within certain time limits you are
awarded a bonus in proportion to the
time you took. You then move to the
next level where you'll find a similar
enemy.

Each successive level becomes more
difficult as there are less bricks available
for you to build your barrier, and each
fly becomes more intelligent in its
relentless pursuit.

However in return you are able to
amass a greater number of points. In
fact there are nine difficulty levels, all
selectable at the start of the game for
practice purposes if required.

Oh yes, one more little point; just like
the real world you die once, so best stay
away from the ‘winged thing’ or else it’s
curtains.

What a challenge! 1 don’t doubt
you've seen big horse-flies, and vou've
probably seen big dragon-flies. But boy,
you ain’t seen nothing yet!!

Full listing starts
on Page 168

68 MICRO USER July 1985



Vo5

win
evel

¥ July 1985 MICRO USER 69




The Xitron

MEGAeBOX

—1t 5 mugh’

Measures 614" x 834" x 612"

The original and still the
leader in value.

Fl
{XI fron Dgﬁ%rlces

All disks are 5 14", 48tpi,
featuring write protect
notch, centre hubs, double
and single density, Tyvex -
sleeves and full set of labels. - o

25 S5/DD disks in MEGA®BOX £29 plus VAT
£4.35and £2 p&p = £35.35

25 DS/DD disks in MEGA®BOX £39 plus VAT
£5.85 and £2 p&p = £46.85
50 SS/DD disks in MEGA®BOX £50 plus VAT
£7.50and £2 p&p = £59.50 ﬁ
*50 DS/DD disks in MEGA*BOX £70 plus
VAT £10.50and £2 p&p = £82.50*

10 55/DD disks in minisbox £13 plus VAT O
£1.95 and £2 p&p = £16.95

10 DS/DD disks in miniebox £15 plus VAT
£2.70and £2 p&p = £22.70

*£5 PRICE REDUCTION

The MEGA BOX is a top quality rigid plastic
storage box with see-through lid and four dividers.
Holds up to 60 diskettes. L

] THE midiebox

15 DS/DD disks in our midiebOX ata
bargain price. Our new midiebOX has
some great features. It's made of high
impact plastic and holds up to 30 54"
disks, but is one of the neatest on the
market. Measuring only 6" x6"x 3", the
rigid lid conveniently holds the disks you
are working on ready to hand. And with
15 DS/DD disks its a bargain at only £20
plus £3 VAT and £2 p&p = £25.

e R ARSI S 0

Atari owners ring for ‘flippies’prices

SUPERDISK Suitable For Most Popular

Suitable for any user, any computer, any

format. Single sided, double sided, 48 or Micros
96 tpi. Individually tested.

XLTRON disks are recommended for BBC, Atan
and Commeodore computers. If you need advice on
other micros just ring 01.631 0253

Our Quality Promise

You can order with confidence. We buy disks from
international manufacturers to our specifications,
then test, retest and grade them in our London
Iabnramnﬁ

Fully Guaranteed

The XLTRON quality control is so stringent that
we can give our famous ‘two for one’ guarantee. If
you find a faulty disk, return it to us, and we'll
send you two in exchange immediately. All part of
our five year guarantee.

€ TYVEX is a regisiered pame of Du Pomn.
1 = e - & RHINOEOTE is & registered neme of Disco Technnlogy Led
10 in 2 miniebox £19 |‘|]|_'|$. VAT E£2 85and £2 © XLTROMN isa registersd name of Disco Technobogy Limited,

p&p = £23.85 r-_‘-----_--------_---------------. £

To: Disco-Tech (U.K.) Ltd., Lex House, 3-6 Alfred Place, London WC1, Englant
Just fill in the coupon or send your order on a postcard or letter. Or phone your order on 01.631 3600
Please send me the following, (tick the appropriate boxes):

15 in a midiebox £25 plus VAT £3.75 and £2 p&p 1
£30.75 1
25ina MEGA=BOX {42 plus VAT £6.30 and £2 l

Personal Callers Very
Welcome

We're now established in our new showroom in
Alfred Place. You can save our £2 delivery charge
by calling in — you'll be welcome weekdays from
10.00am till 5.00pm Samurday 10.00am-4.00pm.

Help Lines IO
Technical: 01-631 0255
Sales: 01-631 3600

If you want help or information to place an order
just ring our ‘help’ lines.

Official Orders

We accept orders from all government bodies,

schools, universities, libraries, armed forces etc.

We despatch on receipt of an official purchase O
order. If you can’t raise a cheque without an

involce, just post or telephone your order and we'll -
send yvou a pro-forma by return.

pép = £50.30 I (QTY)OSS/DD [CIDSDD  [1SUPERDISK disksina O
50in: 80 plus VAT £12 and £2
;E-;:" Htﬁiﬁtﬂ]-nnx £80 plus VAT £12 and I T e A L
l I enclose a cheque/p.o. for £ or debit my Access/Diners/Amex card _
Disco-Tech (U.K.) Ltd., e )
i SO
Lex House, 3-6 Alfred Place, § Nam 54 i

London WCI England.

I Address: el Kt e e

Disco-Tech (U.K.) LTD. are the
sole distributors of XLTRON.

_ Postcode:___ .

l (Block Caprtals Please)
[ ]




G,UALITY IN PRINT

OR KAGA PAXAN KP810
NEAR LETTER QUALITY PRINTER

NL@ Mode 23 x 18 Matrix: 27 cps
Draft Mode 11 x @ Matrix: 160 cps

Full range of Epson FX 80 Print Codes
Friction & Tractor Feed

Centronics Interface Standard O
CANON PW-1156A Available
(Accepts 17° Paper)

CANON PW-1080A £265.22 + VAT = £305.00
CANON PW-1156A £360.00 + VAT = £414.00
KAGA KP810 £256.52 + VAT = £295.00
See below for Printerpack prices

j— 0 C.J.E. MICRO’S

E_. BBC PRINTERPACKS
| For Star, Canon & Juki Printers include:
3 1. The Printer

2. Next Working Day Delivery

J. Cable to the BBC 1.25 Metfres

4. Screen Dump Program (MIC Source)

5. Text Dump Program

&. Function Key set up Program. For use with WORDWISE
o 7.Function Key Label Prinfing Program. For use with above.

8. VIEW Printer Driver

2 100 Sheets of Paper

10. Mains Plug with 3 Amp Fuse

I._PF ||._,|_ JUI(I 5100
LOR ¢ Qne Year Warranty
20 CP5: BiDirectional & Logic Seeking

11. Booklet giving details of using the printer with a BBC. - A ISER+¥ 10, 12, 15 & Proportional Spacing
12. Character Defining Program for Downloadable-character-sef +EXHIBITION = hg‘.éoéu;:}'.ar %ﬁmpﬁél::}lr
-1 nc cte
CANON PW-1080A  C.J.E. PRINTER PACK £330 inc VAT 23th-28th July 1985 %naiérmie Backspace + Lots more
CANGN Pw_1 15&& C.JE PEINTER FACK 5439 inc vA-r -':l' l:"iuh '..!;:!I'IEIEI'I.' : i—,"ﬁ‘l":'.r!lll_f';i Interiace Standard {r
s - 5 232 Inferface £54.00 + VAT Extr
O i C.J.E. PRINTER PACK £320 inc VAT G Troctor Feed £119 4 VATEXIG
— JUKI 6100 C.J.E. PRINTER PACK £400 inc VAT Single Sheef Feeder £499 + VAl Extra . ¢ ( )
. JUKI 6100 £330.43 + VAT = £380. nu Pty
STAR SG10 C.J.E. PRINTER PACK £295 inc VAT L i 0 /
. SPECIAL RS 232 PRINTER BARGAIN
harge STAR DP8480 (8" Printing) £187.00 Inc VAT
o Ideal tor BBC/Newbrain/HX20 & Spectrum Int. 1
. Phone for full specification
MNLE Mode 17 x 11 Matrix Cenfronics Interface Standard :
:?Deggsg_znders‘? X T;ﬂfﬂrl# S RS232 Int. £58.00 + VAT Extra
e e
er 10,48, 68, 80, 96, 136 0pl o "9 STARSGA0£270.00 Inc. VAT

Italics, Emphasized, Double strike ————

B 0 :‘1‘“*.:': Super & Sub Scripls STAR DELTA 10

P Downloadable Character Set

: 160CPS: 8K BUFFER
5, Hi-Resolution & Block Graphics 2
elc. O s IAR SG1° ok bock o CENTRONICS + RS232 INT'S STD
e ; - : ‘ )

10" Carriage RING FOR SPECIAL PRICE
NEAR LETTER QUALITY See above for Printerpack prices .

d we'll =i

.3 OFFICIAL ACORN APPROVED DEALER
?.;E'a“d PRINTAID EXPORT ORDERS WELCOME

VAT INCLUDED WHERE APPLIC ABLE

processors. spacing with right-hand Postage 50p per order or as stated O
O Mail Merging. justification on Juki 6100 Next day Delivery tor Printers/Disk Drives £8.00

Easy entryof prinfercontrol 40 or80track. ..........E14.00 FULL RANGE OF CONNECTORS & CABLES AVAILABLE

{:Ddl’-}ﬁ. Send or ring for details. PRICE LIST ON REQUEST

RING FOR SAMPLE PRINTOUT, | (™| = (aati~ia~ =
O | FULL SPECIFICATIONS EEMIEFES

Dept MUT , 78 Brighton Road, Warth
&LATEST PR'CES # W?gu:s;x ENMEEI:JIQDQSFT]Z?E%D T

—_—



Now you need not
pay through the nose
or a good -

= 'l.l e

Because Taxan dot
matrix printers

combine quality, value i A e

for money and proven
reliability.

| Print Quality

Both the KP810 and KP910 have all the standard features
found in dot matrix graphics printers, but when it comes to
Near Letter Quality (NLQ) printing both really excel -
producing output equalling or exceeding the quality of much
higher priced units.

% 140 cps print performance

% NLQ double pass printing

% Downloadable character sets (DRAFT standard, NLQ
optional)

+% Wide choice of optional NLQ typefaces available in ROM

% Unique incremental printing mode

% Friction and tractor feed

% Standard Centronics interface (serial option available)

* Fully compatible with all popular software packages
including Lotus 1-2-3, Applewriter, Wordwise etc.

TAXAN

Fully PC compatible
1\ versions now available!

% KP910 prints extra wide — 156 char/li
(normal) and 265 char/line (condensed)
- ideal for Spreadsheets

| Value for money s Ly g .
KP810 (80 column) around £339 (plus VAT
KP910 (156 column) "~ around £429 (plus VAT
[PCcompatible versions -
KP810PC (80 column) around £399 (plus VAT]
KP910PC (156 column)

around £499 (plus VAT}
Prices correct ai time of press 3

Distributed exclusively to dealers nationwide by DDL.
Call us for the address of your nearest stockists.

—==————==x== 5King’ Ride Park,
Ascot, Berks, SL5 8BP
Tel: 0990 28921

= Telex: 846303 DD LTD

THE NEW FORCE IN DISTRIB.
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PETER JOHNSON
continues his series on
machine code programming
with Basic’s internal routines

Manipulating values
stored in Basic variables

IN last month’s article I described how
to input and output values from
machine code using Basic’s internal
routines. This month I look at
manipulating values stored in Basic
variables — that is, performing arith-
metic functions on them.

The easiest way to deal with variables
1s to pass them as parameters to Basic's
CALL statement. This has the form:

CALL address [,parameters]

where address is the location of the
machine code to call and parameters is
an optional list of variables whose
addresses are passed to the routine.

In addition to the parameters, you
can pass values in the A, X and Y
registers by loading the 4%, X% and
Y% wvariables first.

This is useful for calling MOS
routines like OSWORD and OSFILE.

We're more interested in passing
parameters in variables here, so we'll
concentrate on this method.

Basic sets up a parameter block in
page &6 (&600 onwards) correspon-
ding to the parameters in the CALL
statement. The format of this block is:

&600 Parameter count (0-84)

&601 LSB of address of first
parameter

&602 MSB of address of first
parameter

&603  Type of first parameter

&604 and so on for **count”™

parameters

There are five values for the variable
type byte:

&00 — An eight-bit integer (eg 7&70)

&04 — A 32-bit integer (eg A% or !&70)

&05 — A 40-bit real number (eg A)

&80 — An indirection string (eg
S&1456)

&81 — A string variable (eg AS)

The exact meaning of the address

depends on the type. The interpretation
for each type is as follows:

& 00 — The address of the byte

&04 — The address of the LSB of the
integer

&05 — The address of the exponent (ie
first byte) of the real

&80 — The address of the first byte of
the string (&0D marks the end)

&81 — The address of the first byte of
the string information block

A string information block (SIB) is a
four-byte value giving the start address
of the string, the length allocated and the
current length. We'll be using SIBs a bit
later.

This is rather a lot to digest, so I'll
give a few examples of CALL
statements and the parameter blocks
that would be set up for them.

Note that in the cases of all variables
except A%-Z% and @%, the address
given is just typical, that is it depends on
the size of the program, the value of
PAGE and so on.

Example 1: CALL code

&600-0 No parameters
Example 2: CALL myCode,a %,
2&70,!ptr

&600 -3 Three parameters

&601 - &007 &0400 — Address of
&602 — &04 J @% variable

&603 — &04 Type of @%

&604 - &70 | &0070 — address of
&605 - &00 J ?&70

&606 — &00 Type of 2&70

&607 — &24 | &4324 — Value of ptr,
&608 — &43 | therefore address of !ptr
&609 — &04 Type of !ptr

Example 3:

string2

&600 -2 Two parameters

&601 — &32 | &2032 - Address of
&6ﬂ2-&2(}} string1$’s SIB

CALL swap,stringl 8,

&603 — &81 Type of stringl$
&604 - &73 ) &2173 — Address of
&605 — &21 J string28’s SIB

&606 — &81 Type of string2$

Notice that you can’t have par-
ameters which are constant values, for
example for something like:

CALL addr,123,"hello"

You would have to use:

al=123
a$="hello"
CALL addr,al,a$

However, there is a way of passing
integer constants between 0 and
&FFFF.

Instead of saying:

CALL addr,1234
use:

CALL addr,?1234

The value 1234 is then passed as the
address of the first and only parameter,
but there is no reason why the machine
code at addr could treat it as a value
instead of an address.

Enough of the theory — what about
some practice? Program I takes a string
parameter and converts it into upper
case or lower case.

If the value of A on entry is positive,
then letters are converted into upper
case — if it's negative (&80 or above)
then letters are converted to lower case.

Only a$-type strings are dealt with,
not $a-type ones.

At the end of the program are two
Basic functions which provide a more
useable interface to the machine code.

The program checks that there is only
one parameter and that it is a string
variable.

If you are writing machine code

4
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1@ REM Program to convert the cas
e of strings

28 REM Pete Johnson 1983

38 DIN code L18

48 parBlk=4600

58 sibPtr=470

68 strPtr=k72

78 FOR pass=@ TO 2 STEP 2

88 Ph=code

98 [ opt pass

180 .convert

118  sta convertType

nuaber of paraseters
130 cp 81
148 beq onePara No er
ror
138 .badParas
160 brk
178 opt FNequb(50)
188  opt FNequs("Bad parameters”)
190 brk
200 .onePara
218  1da parBlk+3 - Check
the type
220 cap B4B1
238 bne badParas
240 lda parBlk+! Get s
tring info address
250  sta sibPtr
260 1da parBlk+2
270 sta sibPtr+l
280 ldy %@
290 lda (sibPtr),Y Bet &
tring address
J80  sta strPtr
e iny
320 lda (sibPtr),¥Y
330 sta strPir+l

4@ iny Skip
bytes allocated
350 iny
J&@ lda (sibPtr),Y Bet |
ength
I tax Use X
as counter
180  inx Pre-i
ncrement it to eake test easier
390 ldy WAFF Y is

pointer into string
492 .convertloop

410 dex Last
byte?

428  beq done

438  iny

120 lda parBlk : Check

442 lda (strPtr),Y
ext character
450  bit convertType
ype of conversion
462  bei tolowerCase
478 .tolpperCase
480 cap BASC'a"
it's a letter
490 bce convertLoop
ext one
300 cap #ASC"z"+1
918  bes convertloop
528 and BLDF
it into upper case
538 sta istrPtr),Y
348  bcec convertloop
s taken
950 .tolowerCase
560  cap WASC"A"
it's a letter
978 bce convertloop
ext one
980 cmp RASC'I"+]
398 bes convertLoop
680 ora BL20
it into lower case
610 sta (strPtr},Y
620  bec convertloop
s taken
430 .done
b4 rts
ae
630 .convertType
668 opt FNequb(@)
670 1
680 NEXT
690 END
708 DEF FNtoLower (a$)
718 LOCAL A
720 Al=kFF
738 CALL convert,a$
TAQ =a$
758 DEF FNtoUpper (a#$)
768 LOCAL AX
770 AN=400
78@ CALL convert,a$
790 =af
888 DEF FNegubibyte)
818 7Pi=byte
828 PY=PY+]
B39 =pass
848 DEF FNequs(string$)
830 $Pi=string$
868 PL=PiL+LEN(string$)
B70 =pass

Bet n

Bet t

Check

No, n

Hake

Alway

Check

No, n

Alway

fo ho

Program |

From Page 73

solely for use by your own Basi
programs, checking like this can
removed once the program is debugged.

If you are planning to write th
routine for other people’s use, then it’
wise to keep such code in the program.

You can see the action of the routing
by typing in things like:

PRINT FNtoUpper ("Goodbye Cruel
World")

PRINT FNtolower("I's Leaving You
Today")

PRINT FNtoUpper (FNtoLower ("Goodbye,
Goodbye, Goodbye”))

As a last example of using parameter
block variables, 1 present Program II,
which swaps any two variables of the
same type except for indirection strings.

Two strings are swapped by swap-
ping their information blocks (SIBs): the}
characters of the strings don’t have to be
touched.

This makes a call such as:

CALL swap,a$,b$

always much faster than the equivalent:
t¥=af:af=bf:bs=t$

The longer the strings, the bigger the
difference.

There is some fairly tricky code to
convert the type of the variable into a
count for the swap loop (lines
250-290). It is smaller and quicker than
using a table of type, count pairs
though.

The two programs given so far use
only “legal™ code. This means that the
programs will work with all versions of
Basic without alteration.

This disadvantage is that you are
limited in what you can do with the
variables passed as parameters.

In particular, when a machine code
routine is passed a floating point
variable, there isn't much that it can do
about it. as dealing with real numbers
takes so much effort.

A solution is to call Basic routines
internally.

This makes programs less portable. in
that they will only work on the version
of Basic for which they were assembled.

On the other hand, it does make it a
lot easier to process floating point
numbers (as we saw last month with
input and output).

Before a variable can be used, it has
to be loaded into one of Basic's
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18 REM Program to swap two variab  re the same type te
les 228  bne badParas _ 410 tax Save it
20 REM Pete Johnson 1985 230 cep HLEQ Check it's 420 lda (varPtr2),Y Get varZ by
38 DIM code 98 not an indirection string te b
40 parBlk=is0e 242 beq badParas 438 sta (varPtrl),¥Y Bave it in
5@ varPtri=A70 o var?
5 varPtr2=472 260 beq gotlen Type @ need M1 ta Bet varl by
78 FOR pass= T0 2 STEP 2 s count of @ ! : te back
88 Pi=code 210 dey Types 4 and 430 sta (varPtr2),Y Save it in
99 [ opt pass 5 need 3 and 4 resp. var2
182 . swap 280  bpl gotlen 468 dey Next byte
118 1da parBlk Check for t 298 ldy 83 Type 4B1 ne 478  bpl swaploop More to go.
WO paras SREE eds 3 : v
120 cop ¥2 - 308 .qotlen 480 rts Bo home
138 beq okPares 318 1da parBlke+l Bet pointer 49 ]
148 .badParas s to variables 580 NEXT
158 brk 3128 sta varPtrl 518 END
168  opt FNequbi(d) 338 1da parBlk+2 528 DEF FNequb(byte)
178 opt FNequs('Bad SWAP parasete 340 sta varPtritl 338 7Pi=hyte
rs'l 350 lda parBlked 548 PY=PL+1
180 opt FNequbl(d) 368 sta varPtr2 530 =pass
198 .okParas 378 1da parBlk+§ 548 DEF FNequs(string$)
200  1da parBlk+3 Get type of 380 sta varPtr2+l 378 $PY=string$
first parameter : 39@ .swaplLoop 588 PX=PL+LEN(string$)
210 cop parBlk+s Check they' 400 1da (varPtrl),Y Get varl by 390 =pass
Program If
accumulators. To load the variable into fpal: power n, then the exponent actually

There are three of these: the integer
accumulator (iac) at addresses
&2A-&2D, the floating point
accumulator (fpal) at &2E-&35, and
the string accumulator which occupies
all of page &0600. The length of the
string is held in location &36.

There is another floating point
accumulator (fpa2) at &3B-&42, but
fpal is used most frequently.

The first thing we need to do is load a
value from a variable into the
appropriate accumulator. This 1is
achieved by calling &B32C (&B35B).
(As in the previous article, Basic Il
addresses are given first with the
equivalent Basic | address in brackets.)

On entry, a variable information
block must be set up in the iac.

We've already met a variable
information block — it’s exactly what
Basic sets up in the CALL parameter
block for us, an address and a type byte.

Here's an example. Suppose the
statement:

CALL routine,f

is executed. Basic will set up this
parameter block:

&600 | One parameter

&601 &DF LSB of address
&602 &1D MSB of address
&603 &05 Type byte

ldx #2 Copy three bytes
.loop lda parBlk+l,)X from the
paraseter block

gta 1ac,l to the iac

dex Next byte

bpl loop

jsr ¥BI2C Load the var in

fpal

On exit, the flags indicate the type of
variable loaded (even though in this case
we already know), as explained last
month.

The fpal 15 an expanded version of
the format used to store floating point
variables. It occupies eight bytes instead
of five — this enables arithmetic routines
to be performed more efficiently and
accurately. The format of the fpa is:

&2E Sign byte (&00=>positive, -
&B0=>negative)

&2F Exponent high byte toverflow if
this is non-zero)

&30 Exponent low byte (in
excess—|28 format)

&31 Mantissa MSB

&32 Mantissa second MSB

&33 Mantissa third MSB

&34 Mantissa LSB

&35 Guard byte

“axcess—128"" means that if the
mantissa is to be raised by two to the

contains 128 +n.

There is a notional binary point just
to the left of the most significant bit of
the MSB of the mantissa.

The guard byte is used to maintain
accuracy in complex calculations, such
as SIN, EXP and so on.

Now that we’ve got the variable in the
fpal, what can we do with it? There are
all sorts of useful routines in the Basic
ROM. mostly located between
addresses &A000 and &ABOO.

Table 1 lists some of the functions
which may be applied to fpal (and in
some cases, fpa2):

Most of the operations are self-ex-
planatory.

The NORM function normalises the
fpal after an operation on it (such as
LN). The routine should always be
called before storing the value back in a
variable,

FLOAT converts the integer in iac
into a floating point number and stores
it in fpal.

The “flags™ call tests the wvalue in
fpal. The N flag is set if it is negative
and Z is set if it is zero.

Notice there is no straightforward
way of doing ACS. This is because
Basic uses ASN to perform it.

However, you can achieve

PR
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From Page 75

fpal=ACS(fpal) in the way shown
below. Similarly, LOG takes a bit of
effort;

Basic | Basic 1
.a5n  jsr LABCF jsr LAGDD

jmp YABCY jap &RBD7
Jdog jsr &AGE7 jsr kA8R1

jmp WABD@ jap LABAB

In addition to the routines shown
above, there are some useful floating
point constants in the ROM which may
be loaded by putting the address in
&4B-&4C and calling &A3IB5 (& A3AGL
in Basic I). The constants are:

Basic I  Basic 11
PL/2 LAATT LARS]
PI/18@ LAATC kArst
188/P1 kARSI YARSD
e (EXP(1)) LABQ7 LARES
LOG(e) £ABSH LABSY
LN{2) VEERT: LkABSE

After using the routines to perform
arithmetic, yvou will want to assign the
result to a variable. This is done in the
following way.

Set up the information block for the
variable at addresses &37-&39. Thus
&37-&38 contain the address of the
variable and & 38 contains its type (&04
or &05).

Then set the type of the number you
want to assign in location &27. This
should be &80 if the number is in fpal
or &40 if it is in iac.

Finally call &B4B7 (&B4E®).

This automatically converts between
types. s0 you can save a value in fpal
into an integer variable.

To assign a string in the string buffer
(at &600. length in &36), the variable
information block must be set up in the

“iac (&2A-&2C). The type byte must be
either &81 or &80.

Then call the routine at address
&B8C21 (&8BD3).

This also takes care of allocating a
new block of memory if the variables’
allocated space isn’t big enough for the
new string.

To give a concrete example of using
some of the routines. Program III, if
called with the statement:

CALL fpEg,a,b

will perform the equivalent of
a=10*SIN(RAD(b)).
The program tests itself with F=43.

Functiaon

40 PROCinitAddrs
5@ DIN code 180
&0 FOR pass=@ TO 2 STEP 2

18 Pi=code

80 [ opt pass

98 .fpEq

100 ldx M4 Put parB
1k+4 - parBlk+4 into iac

118 1dy iac

120 jsr pbTolp

138 jsr loadVar Bet the
variable in fpal :

140 jsr rad fpal=RAD
(fpal)

158 jsr sin fpal=SIN
($pal)

168 jsr timesi® fpal=10+
tpal

178 jsr normalise Normalis
e fpa after operations

180 1dx #1 Put parB
lk#l - parBlk+3 into info

198 ldy #info

288  jsr pbTolp

210 lda #kB0 Data is

in fpa so -ve type

Basic I  Basic Il fpal=l kAbA4 kAL9Y
: ) fpal=1/fpal LhsBR kABAS
fpal=fpal*1@ LALES SALF4 fpal=50R(fpal) LATH? LATRTY
fpal=fpal/10 LAZIE LA24D fpal=LN(fpal}  LABO7 LAB0!
fpal=-fpal LADAO YADTE fpal=EXP{fpal)  &AAB7 LARTE
fpal=NORM{ipal) LA2F4 LAZRI fpal=ASN(fpal)  WABCF LABDD
fpal=fpal ' LA4E4 LA4DC fpal=ATN{fpal! &A%BA LATEA
tpal=fpal LAZRF WAZIE fpal=C0S(fpal) %A98C LATT0
fpal=tpal+fpal LASI] YASOB fpal=SINifpal) LA997 LAT9E
fpal=fpal#fpal WASIE bAB12 fpal=TAN(fpal)  LASCC kRECT
fpal=fpal/fpal LALFC kR&F 1 fpal=RAD(fpal]l &LABDY LABR4
iac=INTiépal)  BAJF2 LAJES tpal=DEG(fpal)  LABEA YABCS
fpal=FLOAT(iac) YA2AF YAZBE fpal=P] LABFR LABCE
fpal=0 44491 LALBE fpal=ANDi1} ===-- YAFES
fpa2=0 LA L4543 flags=fpal-0 EALCB LAL1DA
Table I
18 REN Exanple of using FP routin 228 sta assignType
es in BASIC 218 jmp assignNum Make the
20 REM BASIC Il addresses used in  assignment and return
this programs g 248 .pbTolp
38 REM Pete Johnson 1985 250 1da parBlk,X Transfer

3 byte from parBlk to zero page
268 sta B,Y
278 lda parBlk+1,X

80 sta 1Y

292 lda parBlk+2,X
e sta 2,¥

Je  rts

320 1

330 NEXT

342 a= 1 b=d5
350 CALL fpEq,a,b
368 PRINTa" (should be *j1@+#SINRADD

i]l

370 END

388 DEF PROCinitAddrs

398 iac =k2A
488  assignType =427
418  info =437
420  parBlk =ksol
438 loadVar =kB32C
48 rad =LABB4
4580  normalise  =4A3JR]
40 sin =LA99B
470 timesi® =LALF4
480  assignNum  =LB4BT
490 ENDPROC

Program I

The results printed should be identical.
They are if @% gives printing to nine
places as usual.

If however you set @% to 10, you
will see that the results are different in
the tenth place.

This i1s because the multiplication by
ten that rimesl0 does is slightly
different (presumably more accurate)
from putting 10 in fpa2 and calling the
routine to multiply fpal by fpa2. It

doesn’t make any practical difference.
* Finally, I present Program IV to
perform the assignment a=sinh(b),
where
sinh(x)=(EXP(x)-EXP(-x))/2
The program uses some routines
which haven’t been mentioned before —
those which deal with the floating point
variable pointer at &4B.
For example subVar subtracts from
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WHAT MAKES OUR DRIVES

What makes our drives the safest?

This doesl As the computer market and
the computer peripheral market in
particular, has grown, one company
above all others has invested in safety.
That company is Cumana, already the
best name in memaory, and now reaching
new standards for safety. The British
Standard specifications lay down quite
firmly, standards in design that are your
guarantee of electrical safety. Their
famous “seal of approval” has now been

e R PP T Tt
awarded to Cumana disk drives.

S E;;?kic:jmpunem part is thoroughly B E SA FE

# Prying fingers are safe, as Cumana

drives need no ventilation slots NOT S O R RY_

Moulded mains plug with half-
insulated plugs

¥ The best name in memory

All terminals on the main switch are . fm

insulated

4500 MA in line fuse holder, completely Iﬂ?’é”/ r LR T G S RSP MEI T VI T

I:E::::ggpplr PCE covered by For further information about Cumana disk drives

perforated screen please complete and return this coupon.

Rigorous quality control to B5415 Interests

standard

Plus many other manufacturing and

CE, quality control tests, in fact no

compaonent can be changed without
to it being approved by the British

(h), Electrical Approvals Board.

Cumana disk drives may not be the 2=
cheapest you can buy — now you know
whylll

nes Be safe not sorry - insist on...Cumana,
e — the best name in memory.

pint

Home Lse |__ Education ’_] Deater ||

e
Business [ |
Mame

* % % ¥ ¥ ¥

Address

Tel. Mo. A I T

Mote: If dealer, please attach this form o your letterheading




From Page 76
fpal the value in the (packed format) St ek 32 10 parblkes
u‘r:ariab!c at locations I]:1:s|;:-ir1t::¢.i to by 138 o wp EXP{b) 338 sta varPtr+l
&A4B-&4C. 168 jsr pullVar Get EXPI 340 jmp fpalEqVar Load it
There are several useful functions ") Back into (varftr) and return
which operate on the value at the 178 jsr subVar Subtract 30 ]
variable pointer. thea : 360 NEXT
® Next month I'll look at these, as well ,:“ . FP“?E ; Divide b 370 a=d : b=l
as some of the operations which can be b o qul_c!:.l 388 CALL sinh,a,b
: . : 199 jsr normalise Norsalis 198 PRINTa" (should be *;(EXPb-(EXP
performed on integers and strings. : /
e fpa after operations -b))/2%)"
I® REM Example of using FP routin 280  1da parBlk+ Copy des 408 END
es in BASIC tination var info into 418 DEF PROCinitAddrs
20 REN BASIC II addresses used in 218 sta info the assi 20 iac =k24
this prograe : gneent info block 438 +pal =42
38 REN Pete Johnson 1985 228  lda parBlk+2 448 assignType =427
48 PROCinitAddrs . 238 sta infotl 450 info =k37
58 DIM code 100 240  1da parBlk+3 460  varPtr =L 4B
6@ FOR pass=@ T0 2 STEP 2 258 sta infot2 478 parBlk =400
78 Pl=code 260 lda 460 Data is 480 exp =hAATE
80 [ opt pass in fpal so -ve type 499  pushFpal  =4BDS!
90 .sinh 270  sta assignType 980 negFpal  =LAD7E
180  jsr getérg Load arg 208  jap assignNum Hake the 518 pullVar  =4BD7E
unent inta fpal assignment and return 5280 subVar =LA400
118 jsr negFpal Bet -b 298 .qethrg 330 loadvar  =4B32C
120 jsr exp EXPi-b) 380  1da parBli+4 Get argu 540  normalise =LA3R3
130 jsr pushFpal Save res ment into fpal 990  assignNus =4B4B7
ult for later- _ 310 sta varPtr First pu 560  fpalEqVar =LA3RS
148 jsr gethrg Bet the t its address into varPtr 578 ENDPROC
Program 'V

Available now forthe BBC Model/B.

‘Play Bobby Charlton Soccer in your own
home. Build and manage a Championship side, see
them match their skills and fitness with opposin
teams to create the kind of exciting games Fpluyeﬂ
in for Manchester United and England.’

With the realism of this DACC Soccer Game
your team win or lose by the way you instruct them
to ﬁ.‘)lﬂ . You will be shown a bird's eye view of your
ha Fohhe pitch. Select and vary the skills of each of
your players and then move them individually to
whatever position in the field you know will create
the best team formation.’

‘Each player is shown with three digits below
him relating to skill, accuracy and stamina in the
range 1-5. To start off with each man has 3-3-3, giv-
mgiim o total of 9. S the total for your team is
11x9..99. This total of 99 cannot be exceeded, but
the object is for you, the manager, to formulate your
winning team using the best possible combinations
of positions and skills.!

'Of course, as a professional footballer,
injuries sustained by myself and team-mates often
had a great influence on the outcome of the game.
So, to create even more reclism, you may add
optional ‘injuries’ to the game, which are allocated
randomly to each team by computer...hold your
breath as your star forward swivels to shoot or goes
in for a hard tackle!’

‘Once your team is formulated, you are
ready to move on from the Management Module to
Medule ll-Match Play.

"With realistic 3D view of the pitch from the
TV Camera’ position the game really comes to life.
From the kick off every moment of the match unfolds
realistically, with throw-ins, goal kicks, corner
kicks, passing and shooting.’

The game can be pﬁ:ny-:d by 2 people, 1 per-
son v the computer or computer v compuler. If the
game is player controlled your joystick will control
one man at once. Pressing the fire button enables

BOBBY CHARLTON SOCCER

you fo change player...or, if the opposition are
attacking your goal, to the goalkeeper’

‘If a player is in possession of the ball the fire
button initiates o pass or a shot. Control the accu-
racy and sirength of the pass or shot by the extent of
joystick movement and the height of the kick by the
length of time that the fire bulton is depressed. ..
from & Bebby Charlton cannonball shot, to a care-
fully flighted Bryan Robson through-ball! Although
you have set the skill, accuracy and staming levels
of your players durim;i| the Manager Madule, the
more a player is involved in the game, the more
energy he uses. . his stamina level falls and he runs
more slowly! Then, when the player is not under
joystick control, his stamina slowly builds up again.’

‘If the game is under computer control, ane
or both teams are played enfirely by computer.
Under joystick eantrol the player contrals one man
at a time, whilst the computer provides intelligent
action for the other 10.’

“The skill level you have chosen affects the
success of tackles, the accuracy level and the direc-
tion of the ball when kicked.. what could be mare
realistic than the Bobby Charlton Soccer Game
from DACC?'

The Cassette contains a voice intreduction
and play hints by Bobby Charlton and the Bobby
Charlton Soccer Game package contains details an
the Bobby Charlton Computer Seccer Club, with
mail order products, services and special offers far
members

BBC Model/B package with Manager and
Match Play Modules ll.9‘5q|m:. VAT (also includ-
ing p&p for direct orders),

Bobby Charlton Soccer Game from
DACC—the Simulation Specialisis.

Soon fo be available for Commodore 64 and
Sinclair 48k Spectrum. Available through all
computer specialists or direct from DACC,

From
DACC

B T e

MaomeBLOCK LETTERS) i
Address =

County

Postcode

Please send me

copies of the Bobby Charlion l
soccer Game from DACC ot

| enclese cheque/Postal Order for the tolal of l

You may order with Access or

FI5A Barclaycard, either by post or

E W i elephore (0947) 522007

Please debil my account no

l Despatch WI'Ihiﬂ. 48 hours 7 I

B Ta: DACC Lid. |Diept. MU &85),
_ 73 Wavarley Rood, Handley,
= Wigan, Larcoshire

oLIMITED ®

h_-—-
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PAYROLL calculations are a
considerable headache for small
businesses.

Not only may normal pay and
overtime have to be worked out,
but there are also tax and
Mational Insurance contri-
butions to contend with.

These calculations are not
usually very difficult, but they
are repetitive and time-consum-
ing. Also, employees do not like
mistakes in their pay, and some
care is needed if these are to be
avoided.

Micro-Aid’s Payroll could, I
think. be of considerable help to
many small businesses.

It will cater for up to 100
employees and with all tax codes
{up to a maximum of 480).

As regards Mational Insur-

SOFTWARE SCENE

Take the pain
out of payrolls

ance, the program deals with
non-contracted-out employees
only.

There are separate versions
for weekly and monthly earners
and for disc and cassette users.

I found Payroll easy to use
and the manual comprehensive.

It included a partial program
listing showing the variables
which are used to hold the

Inland Revenue and national
insurance data.

The user is free to alter these
when required (for example after
the Budget) or Micro-Aid offers
an update contract.

To calculate the pay of, say an
hourly-paid emplovee, the user
would be presented with a
number of options such as enter
normal hours, overtime hours,
bonus pay and so on., The

program will work out all the
figures needed and will print a
wage-slip.

The use of a printer is. in fact,
optional and the calculated
figures could be copied manually
from the screen.

As cassette versions of the
programs are available, the
system can therefore be very
economical in hardware terms.

At the end of the run, period
and culmulative-to-date sum-
maries can be printed out for
each employee and company-
wide:

There is an enormous variety
of payroll calculations and 1
checked only a few situations. [
found all of these to be
calculated correctly.

Ken Garrett

Legal way

to try
hacking

THE HACKER is a new release
from Firebird Software and, in
line with Firebird's radical
marketing approach, is available
at the crackdown price of £2.50.

Reading through the concise
instructions, we appear to be in
control of a little sprite called
The Hacker whose job is to hack
his way into the computer games
library.

To enter the system he must
overcome the protection on the
terminals, modems, buffers and
CPUs in his path before
reaching the games store.

"Needless to say, this epic
pirating operation isn't as easy
as it sounds.

Each device in his path takes
the form of a Manic Miner-type
screen packed with platforms,
walkways, convevor belts and
various computer components
oscillating to and fro.

Each stage also has several
floppy discs in it which must be
collected before The Hacker can
go through the exit and finish
that stage.

The first stage deserves
special mention since the ladder
to reach the top is cunningly
concealed. After hurling myself

on to most stationary objects [
discovered that the flashing title
at the edge of the screen could be
used for such an operation —
very subtle!

There are twelve screens of
varied arrangement and each
introduces new computer com-
ponents to be avoided.

These include resistors,
sparks, silicon chips and system
clocks.

The graphics are highly
detailed and well animated.

Another nice touch is the
wonderful tune that plays during
loading, though if tunes aren’t
your scene it can be cancelled.

The sound effects during play
are well thought out. as are the
straightforward keyboard con-
trols.

Though clearly in the Manic
Miner vein, it’s a challenging
version of the old favourite and
at the price you needn’t bother
breaking into the computer
games library for a copy of it.

David Slater

Orchids add to
the jungle perils

FOLLOWING a fall of
unknown distance through steep
ravines and unknown hollows,
Sabre Man finds himself trapped
in a mystical jungle.

A message etched deep in the
rock reveals to him that his only
chance of escape lies in finding
the four quarters of the sacred
amulet.

Without this treasure none
shall escape the perils of the
jungle.

Sabre Man is so named
because he is a master
swordsman. If he wasn't he soon
would be after one or two games
of Sabre Wulf from Ultimate.

Armed only with his trusty
sabre, he must scour every inch
of this maze-like jungle in search
of the four corners of the amulet.

Being in a jungle, you will
encounter the odd animal or two
~ well, actually the whole place
is teeming with wildlife, and
most of it is out to get you.

Pressing the Shift key causes
Sabre man to leap into action,
drawing his sword and fencing
with great skill in the direction in
which you last travelled.

Most of the animals can be
despatched with one blow of
your mighty sword.

Rhinos and natives, however,
are only frightened and run in
the opposite direction. While on

the subject of fighting, I found
that the best tactics were to hold
down the Shift key all the time.

This way, Sabre man tears
through the undergrowth slash-
ing at everything that moves, It
may not be subtle but it is
effective.

The animals are not the only
factor in the game — the jungle
contains many wild orchids. The
colour of the orchid determines
its effect upon our hero should
he pass over it.

Orchids can cause Sabre man
to become ill, or cure him. They
can produce changes in the
speed at which he travels. and
they can even reverse the
direction of movement produced
by the keyboard controls.

My only major gripe about
the game is the choice of
controls. Cursor keys for left
and right, A and Z for up and
down, and either Shift key to
fight.

There is no joystick option
and no facility for the user to
select his own keys.

Overcoming the poor choice
of control keys is the player's
main problem when beginning
the game.

Had Ultimate paid just a little
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From Page 79

more attention to the control, the
game would have lived up to
their name.

As it stands, it is still very
good, but it takes that little bit
longer to master.

Jon Revis

Fun trip
ona '
runaway
tortoise

IF vour idea of fun consists of
tearing through the prehistoric.
wilderness standing on the back
of a runaway tortoise, then read
on.

Caveman Capers is a new
game from Icon Software which
is based on this rather unusual
theme.

Press the Spacebar to start the
game and the background
begins to scroll from right to left.

Balancing precariously on the
back of a turbo-charged tortoise,
you must leap over the potholes
as you career towards almost-
certain disaster.

Some well-timed stabs at the
Return key are sufficient to get
yvou past these first obstacles.

Having been broken in gently,
you will now be buzzed by
pterodactyls while still jumping
craters.

With the use of the Z and X
keys to move our cavenan hero
short distances to the left and
right, you can avoid nutting the
birds.

Section three seems quite easy
as there are no craters to jump —
just a series of purple snakes
hanging down from the treetops.

The problem with the snakes
15 that they are constantly
bobbing up and down.

Should they be in the down
position as you pass below, then
it's PROCheadache for our hero
and shellshock for his
transport.

The next two levels are very
similar,

The first involves using

extended jumps to clear some
toadstools and in the second
you're jumping logs.

The next stage is the one that
Is giving me great difficulties at
the moment. I'm having trouble
with crabs.

One minute they are lying nice
and quiet on the ground, the next
thing you know they're doing
flipping star jumps at about
waist height.

Icon has really gone to town
on the graphics with this game as
every character is drawn on a
grand scale and in the brightest
of colours.

One character who has not
yet plaved a part in the game is a
rather large dinosaur who keeps
poking his head on to the screen
and grinning mischievously. I'm
sure he’s up to no good.

Caveman Capers is an excel-
lent game. It has got fast action,
simple controls, and is just
brimming with humour.

James Riddell

Stocks
under
control

STOCK Control and Invoicing,
Sales and Purchase Ledgers
from Systematics International,
offer easy-to-use disc-based
business programs.

All printouts produced were

well-designed and the systems
were well-documented.

I will deal first with the stock
and invoicing system.

Each stock record consists of
an item code, description. cost
price. a normal and alternative
selling price. stock quantity,
re-order level and supplier code.

Unhke many stock systems,
the user can assign his own item
codes to the stock (up to 10
alphanumeric digits) rather than
have to number the items
consecutively.

The system records receipts.
issues and stock adjustments
and will print full stock listings,
value listings and a reorder
report.

The stock system is integrated
with the invoicing system so that
quantities invoiced for are
subtracted from the relevant
stock balance and the selling
prices and descriptions can be
picked up from the stock file for
inclusion in the invoice.

The invoicing system is not
integrated with the sales ledger
system so that customers’ names
and addresses have to be typed
in full each time.

In addition to the invoice
header and footer. up to 16 lines
can be included in each invoice.
This could be 16 different items
being sold or eight different
items, each taking up two lines of
description and so on.

Even if the system is being run
in conjunction with the stock
system, “free” format can be
entered at any time to allow the
user to insert tailor-made invoice
lines.

This might be useful if, for

example, special delivery char-
pes were needed.

Discounts and up to 10
different rates of VAT can be
handled and invoices can be
easily amended at any time.

The sales and purchase ledger
systems each deal with up to 400
accounts and 750 transactions.

The ledgers work on the
balance forward system in that
full details are kept of the current
period transactions but only
totals are kept of the transac-
tions from each of the previous
periods.

Posting of invoices, credit
notes. receipts (or pavments as
appropriate) and adjustments
can be made.

There is no facility to
exphicitly match up postings to
one another in an account.

Invoices are entered into the
current period and all other
postings are entered against the
oldest outstanding balance.

I think that this may not be
satisfactory for many users as it
easily leads to confusion as to
what has actually been paid.

Even staving with a balance
forward system, 1 can see no
reason why this cannot be
improved by allowing the user to
specify against which period
amounts are to be set.

Ledger cards, aged analyses,
daybooks, VAT analyses. con-
trol reports and statements or
remittance summaries and
remittance advices are all
available for printing.

A competent package in a
very competitive market, but not
particularly outstanding.

Ken Garrett

Mugged by a micro!

CRIB, from Micro-Aid, is a
computer implementation of the
favourite pub game. In this
version each player is dealt five
cards, and each game lasts two
“streets” or 61 points.

There are two levels of play,
allowing the novice a chance to
learn the tactics of the game
before going on to higher things.

A “muggins” option is avail-
able which, if accepted. means
that should you fail to include
possible scores in.your count
then your opponent claims them
by default.

There is a further option
whereby if you can’t work out
the score held in your hand the

B0 MICRO USER July 1985

computer will do it for you.

Play pauses every time a
score is made and waits for you
to press the Spacebar before
proceeding.

This is useful, as I found the
screen cluttered and graphically
disappointing. but it does allow
you to see what's going on.

I very much liked the way the
scores were shown broken down
into groups of fifteens, pairs,
runs, and so on.

It was also a great help to see
my cards rearranged
numerically from left to right
when choosing which two to
throw into the crib.

Mind you, it didn’t help to see

my cards whisked away just as I
realised that I had made a
mistake! Perhaps it would have
been better to have had to press
Return at this point to enter
them.

Oh, yes. and while on
single-key entry, don’t pause too
long between entering the | and
0 of say 10 scored, otherwise the
machine will “mug” you for
nine!

There is one serious fault in
the program,

The Escape key is not always
disabled and, sitting beside

R




char-

o 10
an be
n be
e,

edger
0 400
lions.
1 the
1 that
irrent
only
nsac-
vious

redit
its as
nents

¥y to
s o
0 the
ather
it the
ot be
 as it
as to
id.

lance
€ no
t be

WET LD
riod

y5es,
con-
5 or
and
 all

in a
it not

irreti

L as |
fe a
have
ress
nter

on
: oo

e the
for

It in

vaYS
gide

A Range Peyond

éOM}QGTIJOII sose

Whether you are looking for a
computer, a peripheral, or the latest title
of software, you’ll find them all at your

nearest WL dealer.

. PRINTL:

Complete control at your finger- A selection of the finest printers for
tips, with the very best, single or any type of application.
twin sets.

Whatever your needs we have the Explore the graphic abilities of
right drive at the right price. your micro — you will be spoilt for
choice.

COMPUTERS, DATA RECORDERS,
MONITORS, COMPUTER FURNITURE,
TELETEXT RECEIVERS, PRESTEL

ADAPTORS, BITSTICKS, ECONET R
SYSTEMS, LIGHT PENS, Ea;: |
MODEMS, CONSUMABLES, OHL ' [
SOFTWARE, BOOKS ... @) Vg
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Convert your BBC or Commodore Kol P S
into a musical synthesizer, play $e #uﬁé&f I !:| ! |
beautiful music, store it, and play it {\D;?‘t‘a ” & P S——
back. ‘Ask for a demonstration’. e & T&@f‘" I
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- From Page 80

number 1 as it does. it should be.

I would also like to see the
random generator “seeded” for
every game and something done
about the sound, which is a joke.

However, 1 enjoved playing
K.V. Meader’s cribbage and felt
that for most of the time | was
sitting opposite an experienced
player,

I am sure this value for money

game will give hours of
enjoyment and make vou think
at the same time.

Alan Farman

Inside
Frankie

IN Frankenstein 2000, a new
release from Icon Software, you
must guide a miniature sub-

marine through Frankenstein's
body.

The screen is split into two
sections showing an X-ray of
Frankenstein in one half and an
enlarged picture of the sub’s
immediate vicinity in the other.

Your mission starts by
navigating down the throat past
green infected-looking nasties,
though if subtlety’s not your
forte then you can always pick
them off with your laser.

If you collide with the nasties
or brush against the wall of the

. throat, then you become increas-

ingly damaged.

If you accumulate enough
damage or breathe all your
oxygen. then the game's over, so
keep an eye on the instruments.

Luckily, after each stage of
your journey your oxygen is
replenished.

Between each stage you are
required to shoot down a sphere
hurtling towards you before
your oxXvgen runs out.

The next stage is the left lung.
where you must avoid cigarette-
lighters and plumes of smoke.

After shooting down yet

another hurtling sphere you
reach the heart. which consists
of several chambers connected
by opening and closing valves.

This is awkward to negotiate
and is made worse by the small
quantity of oxygen allowed for
it.

I haven't got past this stage,
but Frankie’s body shows both
lungs, stomach. kidneys and
intestines, so | imagine that you
must negotiate these as well to
complete the game,

Your score increases depen-
ding on how many stages you
complete,

It's great fun as a game
because of its easy kevboard
controls and the quality of the
display.

It's a shame that jerky
animation lets it down.

The sound effects are also
good, with a background tune
playing all the time. Unfor-
tunately. they cannot be turned
of if they bother you.

All in all, it's an enjoyable
game, but slightly overpriced.

Phil Tudor

DURELLsofTwARE  §
MBAT

TAKE an arcade-typ
shoot-"em-up game, combine
with a strategic wargame, anc
Just for good measure throw in
flight simulator, and you end uj
with Combat Lynx from Durell

The idea is that you pilot
Lynx helicopter around a bat
tlefield trying to defend base

QUICK RUNS

Market Gardener: A strategy game in which
Yyou inherit a plot of land and in order to
succeed must make decisions as to the crops
fo grow. Your results will depend on outside
Jactors such as fertilisers used, the state of
the ground and the weather. (West Wales
Electronics)

* ok
Speech Tables/Table Tester: Two separate
early learning programs designed
Jor use with the Acorn speech chip.
The first is intended to teach children tables
SJrom 2 to 12 using large text and numbers.
The program cannot be used to its full
potential without the chip. The second is
also intended to teach tables but is only
partly dependent on the speech chip.
{(Chestnut)

* W W
French Tenses: An educational program
designed to aid the pupil to master the four
basic tenses. Menu-driven, the program
allows selection between Past, Preseni,
Future and Imperfect tenses, with options to
use pronouns, and reflexive verbs.
(Chestnut)

* oW oW
O-Level Maths: A series of questions and
demonstrations covering the O-level and
CSE syllabuses (except geometry). The

A first look at some

of the latest releases

computer can be used as a caleulator to
display your workings, after which the
answer will be entered and checked. After
Iwo wrong answers have been input the
program uses explanations to help you
correct your technigue. (Topswot)

L
Microphile: 4 disc-based Database with
options to Add, Change, Delete, Find and
Report records. Additional facilities avail-
able under the Report option will allow
string-searches under the headings Con
tains, Begins with, Finishes with, Precedes
and Succeeds, as well as numeric searches
Jor Equals, Less than and Greater than.
(Ephegy)

o
Time Trucker: 4n educational package
aimed at 8 to 14-vear-olds designed to turn
telling the rtime into a challenging game.
You drive a truck round a map and must
watch the clock to establish how many
deliveries of fresh produce can be made in
eight hours. With three levels of difficulry
and three different maps, the program uses
an analogue clock for the lower level and a
digital version is introduced later. (ASK)

* ok
Sheep Dog Trial: An educational game for
two players designed to teach grid

referencing. You must send vour dog in the
paddock {(an alphanumeric grid) in an
attempt to split five sheep from a toral of 1),
and pen them. This requires logical thinking
and strategic planning as the original
positions are randomiy set up allowing
many games without repetition. (Jacaranda)
o A

Gold Dust Island: An adventure-based
educational package designed to promote
cooperation and strategic planning. Stran-
ded on a deserr island, the plavers have
water available in one place, building
materials in another, and gold. The object is
to escape alive with wealth. Starting with 10
days’ water supply, plavers must make
decisions on tools for either boat building or
gold digging, trving to balance the desire for
wealth with that of survival and escape.
(Jacaranda)

* o {
Raft-Away River: An educational advent-}
ure for two to six plavers designed to)
encourage the skill of communication,}
cooperative behaviour and problem-solving §
in groups. The playvers must use theirl
ingenuity to build a raft from available}
materials and survive hunger and cold.]
There are several levels of difficulty, and
random elements mean that different}
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while at the same time attemp-

ting to destroy the enemy
aircraft and artillery.

Your helicopter is equipped
with a variety of weapons, but to

~ obtain these you first have to

land at any base. Having landed,
you may arm up with a selection
of weapons.

Having equipped the Lynx,
it’s off into combat.

While flying around the skies,
you find vourself under constant
attack from enemy missiles. This
part of the program I found most
frustrating.

There seems to be too many
missiles being fired, and it is
virtually a full-time job just
trying to avoid them — which
leaves little time to concentrate
on other matters like navigation
and attacking the enemy.

The program has an excellent
screen display, the lower half
showing various instruments
and gauges to aid flying and
navigation, as well as informa-
tion on the current state of your
weaponry.

In the top half of the screen,
the helicopter can be seen flying

over the landscape. It's almost a
pilot's-eye view, but seen from
behind the helicopter.

The view is very colourful and
realistic, with houses and trees
scattered over the landscape
zooming into view as you fly
over them — or into them!

The level of the terrain is

constantly changing, and your

altitude must be carefully adjus-
ted to avoid flying into trees.

An altitude gauge is displayed
to the left of the screen, and it is
necessary to keep a careful eve
on this to avoid hitting the deck.

A scrolling intelligence map
can also be displayed, on which
the position of your bases and
enemy tanks can be seen, thus
giving you some idea of which
direction you should be travel-
ling,

This is an excellent game,
offering far more than the
run-of-the-mill  shoot-"em-up
game. | would have liked to see a
practice mode, to allow flying
without being constantly
attacked. Nevertheless, highly
recommended.

Geoff Turner

SOFTWARE SCENE

Percy
in peril

IT'S penguin breeding-time in
the Antarctic and it’s Percy
Penguin’s turn to find food for
his e¢lan. Hungry and cold, he
must make his way to the edge of
the sea ice.

The bad news for Percy is that
the place is littered with
marauding blighters.

Mot only does he have to
avoid the crevasses and ice
slides, but he must dodge the
leopard seals and the skuas.

Also, courtesy of one of the
many unscrupulous South
American governments,
radioactive waste has mutated
the microscopic sea life into
mega-critters.

Fortunately, there’s the odd
fish lying around to sustain
Percy's energy . . .

The Perils of Percival Penguin
has four screens which you must

waddle through until you find a
route that gets you to the sea.

These are nicely set out in
detailed graphics, and animation
is simple but smooth.

A tune chunters in the
background, but it can be turned
off if things hot up.

Each screen has a time limit in
the form of a setting sun. If the
sun sets before vou finish the
screen, it's bye-bye Percy!
That's provided your energy
doesn’t run out beforehand.

I found it difficult to control
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strategies must be worked out each time the
game is playved. (Jacaranda)
* W

Super Teams: A menu-driven suite of
programs available on 80 track disc
deriving and interpreting Bio-rhythms in a
friendly and useful way. Compatibility
studies for groups of up to 15 people can be
quickly prepared for Physical, Emotional,
Intellectual or Averaged Bio-rhythms and
the package is aimed at genealogisis, and
has industrial, commercial and business
applications. (Gilvale)

ok k

Hunt The Treasure: 4 set of three simple
educational adventure games that involve
following trail clues. They provide practice
in the use of coordinates and compass
bearings and allow the creation of
personally tailored new games with scope
for using strategy, planning, design and
language skills. (Hilditch)

* % %

How Does Your Garden Grow? A
two-program educational pack based on the
principles of number, in which children are
invited to plant flowers in a variety of beds.
Garden 1 is aimed at children aged over

three to develop their understanding of the
numbers 1 to 9, while Garden 2 reinforces
this understanding by introducing numbers
up fo ane hundred and simple arithmetic.
(Hilditch)

* K
Chicane: A motor car race simulation
written with the experience of drivers and
based on Formula Ford 2000 single seaters
in the British Championship. It features six
famous race tracks, and you must use your
skill to qualify in practice and then race with
intelligent cars as opposition. (Kempston
Micra)

* W W

Mosaic: A design program suitable for all
ages based on the creation of patterns and
pictures from repeated small elements. Its
applications range from being used for
simple shape recognition in the reception
class, to designing sophisticated repeating
patterns and tessellations. (Hilditch)
*

Magic Mushrooms: An exciting levels and
ladders game in which you guide Murphy
around the screen leaping from brick to
brick, bouncing on trampolines, sliding
down slides and gliding up escalators in his
quest for mushrooms. The game includes

nine different screens and the package
contains a complete games constructor
allowing unlimited scope for designing your
own screens. (Acornsoft)

*
Cars — Maths in Motion: A simulation
program for children aged nine and
upwards, in which small groups compete in
a series of motor races. The program
augmenis the understanding of percentages,
multiplication, division, simple geometry,
scale drawing, straight-line graphs, strategy
and the use of planning and logical thinking.
Each group must adjust their car to suit the
circuit, and devise race strategies based on
measurement and caleularion. (Cambrid-
geshire)

*
Making Connections: A suite of ten
educational programs aimed at lower
secondary school. Units I-4, aimed at
developing thinking skills, are offered as
“common core” programs capable of being
introduced by any member of staff having
passing computer interest. Units 7-10 fit
inte the more-traditional disciplines of
history, geography, science and English
where pupils can use the programs lo
demonstrate understanding of major con-
cepis. (Medusa)

e
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From Page 83

really inspire me to master it.

game Starts.

The game is keyboard only,
with an awkward layout of keys
and it's a little expensive for

what you get.

All in all, this is a game with
an interesting and novel
scenario, but more screens with
fewer hazards would be wel-

come.

Phil Tudor

Happy
landings

JUST as you thought it was safe
to go back to the keyboard,
Willow Software start “The

the penguin and the game didn’t

However, the standard of the
| graphics is high — with attractive
| title pages and comprehensive
| instructions available before the

Search for Spark™ in the form of
Landing Party.

It's a Star Trek program, but,
changing with the times, we have
to find Spark, the First Officer.

Poor old Spark has been
caught by the Zingons/ and
they're either hiding him on a
planet or on one of their
spaceships.

The USS Endeavour has been
assigned to find him.

The universe is divided into 10
sectors. Each sector is a grid of
10 by 10 locations. Your
forward scan shows your cur-
rent sector and its neighbours.

Dotted about the universe are
various planets, Zingons (Boo!),
Space stations and Space HQ
(Hooray!) plus the occasional
asteroid and black hole.

Each planet. when visited,
must be scanned by the Science
Computer, an orbit achieved
using Impulse engines and a
landing party beamed down.

They report the nature of the
planet, though often get them-
selves killed in the process.

The Zingons are destroyed

using either your needle lasers or
Fulton torpedoes.

Lasers take guite a time to do
their job and you might find
yourself badly damaged before
the Zingon is dead.

A more certain outcome is
provided by using the Fulton
torpedoes.

When fired, the torpedos
tracks left to right, lower and
lower across the forward scan-

ner. When the torpedo reaches
the Zingon, it should be
detonated.

In docking, left and right
control is available to align the
spaceship, while the speed of
approach is fixed.

You must continue trekking
until you recover Spark.

The graphic sequences won't
set the world on fire, but the
game isn’t claiming to be
graphical.

The screen layout is, however,
quite good.

All responses from the com-
puter are printed out in a
teleprinter style which is
imaginative but slow.

Sound effects are limited but
effective.

Frankly, this is a game for
those who dislike Space
Invaders and its ilk.

Reflexes don’t count for
much, since only docking and
firing are in real-time.

However, this is a well-ex-
plained, novel variation on the
Star Trek theme.

David Slater
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I WHATEVER YOUR DISC DRIVE FOR THE
s BBC MICRO COMPUTER YOU NEED
i THE BEST FILING SYSTEM

o “Kenda Professional DMFS with F
! £98 + VAT <

al Architecture for Disc Storage
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® MORE UTILITIES including User Program selection by menu
® ENHANCED COMPATIBILITY with other software and hardware

@ IMPROVED ERROR HANDLING ® AUTO INTERNAL DIAGNOSTICS
® SINGLE/DOUBLE DENSITY ® AUTO DENSITY RECOGNITION
® BAD BLOCK HANDLING ® AUTO BACK-UP ON ERASE

@ UP TO 379 FILES PER DISC with maximum flexibility
® NO USER RAM USED releasing typically 2.7K bytes ‘extra’

Ideal for data-base applications

® ANY FILE EASILY EXTENDED until disc full
® ALL FILES open for output CAN BE EXTENDED INDIVIDUALLY
® BOTH SIDES of disc treated as ONE STORAGE AREA

-."'-.._ . Page OEQO : up to 3 files open. [Page 1900: allows 5 files open]

Kenda
Electronic
Systems Ltd

A member of the Kenda Group
Nutsey Lane, Totton, Southampton 504 3NB
Telephone 0703 869922 Telex 477163
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when it comes to

upgrading your BBC micro
there are two choices

this....

there's really
only one choice -

Whether you are already an owner or thinking of purchasing your
first BBC computer - then the OAK s for you. The OAK offers a
versatile unit which can house as much or as little as you require -
the beauty being that you can upgrade at any time without
having to add-on externally to the DAK unit.

The OAK is available in practically any form, from the basic
housing kit [for your existing micro and add-ons| through to the
complete ready bullt unit which, as you can see from the

specification, s a pretty sophisticated machine - the mighty OAK,

;

]
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BBC Micro Compu
worlds [eading CgRSNed
demved from @ Q.r QO powerful home
compLiter e Cs rsonal computer
Aty \;6 \S; . Bducation, commerce
and g c} s xibility has beern
e 0‘5 vast range of add-ons that
O

BBecause of the outwa ‘$O (j‘
<, O

available - unfortunately these
25 have created the micro’s major
55 - 1IN Many cases they are seff-

1ed units whose cases and cables

Bure a lot of extra space in order to site the
omputer. This detracts from the overall value
of the system.

ihe OAK computer range overcomes these
problems as the vast majonty of add-ons are
capable of being housed within its own
Lasing '

The QAK has been specially developed o be
e most versatile computer Systern i its field
The OAK computer

BASIC RANGE.
Model 2.

Processor case

Detachable keyboard case

Accessories available for OAK Model 2

BS watt powwer supply unit £ 99.00
Power supply upgrade kit includes P.S.U
gables, table, connectors, wiring hamess)

ior use with 2nd processor chassis . € 24.00
Rom socket kit E 18.00
2nd processor chassis £

Disc drive blanking plate (2 drives) . € 8
Disc drive blanking plate {1 drive| . . € 4

Model 4.

Processor case

Detachable keyvboard case
Plugs, sockets and cables
EEC Mode! B keyboard
BEC Model B motherboard
Desc interface

2 x 250K disc drives

35 wall power supohy unit
Model 5.

Processor case

Detachable keyboard case
BBC Model B keyboard
BBC Model B motherboared
Disc interface

2 x 1 mb disc drives

85 watt power supply unit
Maodel 6.

Processor case

Detachable keyboard case
BEC Model B keyvboard
88C Model B motherboard
Disc interface

£ x 1 mb disc drives

65072 2nd processor

85 walt power supphy unit
Mode! 7.

Processor case

Detachable keyboard case
BEC Model B keyboard
BEC Model B motherboard
Disc interface

2 x 1 mb disc drves

FH0A 2nd processor

BS watt power supply unit £1495.00
ALL OTHER SPECIFICATIONS ARE AVAILABLE

£ 849.00

£1095.00

£1295.00

All prices shown abowe are exclusive of VAT
and deliverny [:I.E||1._.'E|r':r,l £8

UMNNERSAL
COMMUMNICATIONS
COMPANY

£0 Crofters Green

Green Lane. kike

Biackord BDY O BRET

CALLERS WELCOME

TEL: BRADFORD [0274) 614147

ORDER FORM e

Lirsversal Commurecatois Co, 6 8 whiolhy oeened waibadiany

of Oak Liniersal Lid

Plugs. sockets and cables £ 149.00

OAIKC

PRESTEL, MICRONET, TELECOM, GOLD, DISTEL, MICROWEB, VARIOUS
BULLETIN BOARDS PLUS ACCESS TO THE MASSIVE AMERICAN DATA BASES.

e S
R e e

e

f’
THE LATEST FROM
OAK UNIVERSAL
+ Single unit with integral power supply.
- Style to match half height disc drive,
- Capable of originating and answering all modes
- Expandable to auto-answer and auto-dial.
- No connection reguired to user port -
all control being achieved via R542 3 port. -
* LED indications for valld carrier, transmitted data, ¥
recelved data, plus mode selected, answer or originate and “on line” [plus P & P £4.00)
+ Easy to use, plus VAT @ 15%
The Oak Modem has been designed specifically for use with the OAK/BBC computer ranges and is
£ for £ the most versatile modem, for either business ar home use. The Oak Modem is a mult
function modem compatible with Bell 103 CCITT. V21 and V23 Standards, and
is fully compatibie wath Termi, Communicator, Commstar and other existing software
The Qak Modem offers Prestel™iewdata 1200075 baud rates. It also offers 751200
baud rates so that you can communicate with other users who only have a standard
I 200075 baud rate modem., as well as 300300 baud rates, full duplex mode for
commurications between OAK/EBBC computers and those of other manufac-
turers. The Oak Maodem has on board expansion capability, allowing
auto answer and auto dial features. By employing the latest iechnoogy
The Oak Madem requires minimal support circuitry, which
results in a low power consumption, relable quality product
The Oak Modem connects via the RS 423 serial port and
comes compete wath all cables and having been
designed specifically for use with the OAK and
BBC computers it is extremely easy
[0 Connect
HOW TO ORDER
BY POST - To purchase ary of the itérns
simply fill in the coupan with
:r'l.”:li.l! r:':]mr:-rm*- s, Enclose }'(J:JI
ChequerlP O, or use your Accessnsa card
Please make I'_h{'l',{ljl"'!x ,'_)..-I'!.-'._il;_h{' o Lirnwersal
Communication Co. and post
to the abowve address. Allow
21 days for detivery and add
VAT and Postage and Packing
a5 stated
BY TELEPHOME:-
Ring (0274) &141&67. Creant Card
hoders [Accessvisa only) can
purchase Dy telephone
Please give Card Mo,
MName, Address
and the gems
required.
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UDM DOUBLE DENSITY DISC INTERFACE
FOR BBC MICRO

*Sypports single & double density *Supports 40 o
80 tracks *ACORM compatible. Runs ELITE, CLARES
REPLICA, I, MINI OFFICE, BASIC, FORTH BCLF,
VIEW, WORDWISE, GEMINI etc. *Supports single
& double sided discs *Firmwave Format and Verify
*Complete with 80 page manual *Simple to fit

UCC 600C
Strong Metal Construction

STYLED AND COLOLUIR MATCHED
TO BEC, InConporating separate
keytoand housing with

connectng rbbon

cable. computer

housing which can

accommodate up o

bwwtr hall height disc

drives and a separate

£ by L .
poawer supply woit -

STYLED AND COLOUR
MATCHED TO BBC

Strong Metal

— Construction

HSQPPENATOSR

UCL 40808

TEAC 55F 40/80 TR
SWITCHAE
DISC DR

NEW TYPESETTING QUALIR
PRINT FOR THE CANNG
P 1008A PRINTE

5P
SIMULATED PRINT QUALITY RO
Our disc-based software producss
Roman style font which is desig
to produce a print out as nes
possible to typesetting, us
WORDWISE, proportich

3 spacing ma

POWER SUPPLY
UNIT

STAND ALONE
STROMNG METAL CASE
Powers up to bewo disc drives, includes
Dual Disc Dnve connecting cable, Mains
power lead and plug.

\ o

:




TEAC 55F 40/80 TRACK DOUBLE
SIDED SWITCHABLE DISC DRIVES

LOW POVYER HALF HEIGHT DiSC DRIVE LINITS 800K

~RG

- my

TEALC'S advanced techinical features and reliabeity
are the main reasons for TEAC beng the most
popular disc drives for wse with the BBC computer
Disc Drive Units come complete wathe- = All metal

cases coour matched to BBC * Ribbon cabile
to cornéct to BBC micro *Powver cable to
mains wiere P3L s fited =Manual’
farmating disc *Full | 2 months
'-'-"r"r-:-lr-mr"

080C

J TRACK
_HABLE
- DRIVE

-

ui?

MONITOR STAND STYLED AND COLOUR

MATCHED TO BEC
STROMG METAL
COMNSTRUCTION

‘R
UALITY
NNON
INTER.
SPOR
ROMAMN
oduces 4
designed
5 Near as
g, Using!
portional
1§ mode;

MONITOR STAND
WITH SHELF FOR DISC DRIVES
STYLED AND COLOUR MATCHED TO BBC
STRONG METAL CONSTRUCTION.

UCL 4080 DS

DUAL STACKING
TEAC 55F 40/80 TRACK
SWITCHABLE DISC DRIVE

UCL 4080 BB

DUAL DISC DRIVES
MOMITOR STAND
TEAC 55F 40/80
SWITCHABLE

DISC DRIVE

®

Integral Power

LN, Supply for
COMMUNIEAT UCL 4080DS &
COMPANY | TONS UCL 4080BB

/_:’.l fn';r_'t-rl: Carmag,
:._'l"""r'r: L= '-‘J::
Braclovd B g BeR
E-l'!I_I.ERS WELCOME
TEL BHR"I.FJFDI?[J

£27.95 extra. +VAT

[0274) &14 167 smr

MONITOR STAND

WILL TAKE TWO DRIVES
AND POVWER SUPPLY

STYLED AND COLOUR MATCHED TO BBC
STRONG 'METAL CONSTRUCTION,

HOW TO ORDER
BY POAT:- To purchase any of the mems samply fill in the coupon with
':,-'GLII' rf_\"_i,_flrl'_“r”{_'r'l':. Erll;_nl:_:l'hl' '_-.-'r_:ul'
Cheque/P.O. or use your Access'Visa card
Please make cheques payable to Unnaersal
Communication Co. and post

to the above address. Allow

21 days for defvery and add
VAT and Postage and Packing
a5 stated

BY TELEPHOME:-

Ring [0274) &14167. Credit Card
holders [Access’visa onty] can
purchase by telephone, Pliease
give Card No.. Name, Address
and the items reguired

Summer SEzierz is a summer prosmotion from LCC -

All prices are special offer pnces and ane fior & hrnited) pevicad nly - Gffer ends 3 150 July
Limmversal Commuinacations Compamy 5 4 wholy owned subsckany af Oak Uiniversal Lid

) ;
e 000 0 0 0 0
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[ I have to tell you that I am (be
under no illusion)
1 A simple soul who lives in

mathematical confusion.

When faced with perfect
numbers I feel absolutely lost
while

As for amicable ones my
Sfeelings verge on hostile.

The thought of cube or prime
has no appeal — in fact
displeases

So Diaphantos’ name is mud

l and Eratosthenes’s.

As for that eucky Euclid he's no
better than Pythagoras -

To me they're just a pain in
sadly neck or sadder a™*.
Thus neither I nor J nor K can

aid my understanding

And I confess the monkey
puzzle's turned out too
demanding.

So may I beg a favour? P'raps
(just now and then) you
might

Give for us thickies simpler
ones. Sincerely, Gabriel
White.

—

S

a ---—-’_? g

A

FACT is, I don’t know THE answer to
hall the puzzles either (although the
monkeys and the coconuts was “my
own invention”). Also the editor has
told me to stop using smarta** quotes as
hints and give more full-frontal Page 3
clues.

Vox populi — vox dei (the voice of the
people is the voice of God) so here is a
simple problem.

It is a quote from a book that has
been read by millions of people — who
said it and what does it mean?

“Let me see: 4 times 5 is 12, and 4
times 6 is 13, and 4 times 7 is— Oh dear!
I shall never get to 20 at that rate!”

Actually the puzzles are partly my
revenge on Adventure writers who
expect me to realise that SING
LULLABY or EXAMINE GRAVE is
THE only answer and then complain
when 1 “solve” such puzzles from a
listing.

Others give a massive set of hints
{ which don’t tell me where to find the

CORPSE that 1 usually expect to
exhume.
{ The problem of how to give hints to
puzzles is a fascinating one.

Adventures are rather like cross-
words — after a while you get used to the
*style” of the author and his ideas.

S A

—

- — —

e ey

{ Change the author, however, and | are quite easy to map without opening vital SWORD without losing a li_f'e, 1
J am often stuck at the very beginning. up the usual sealed envelope. This sequence is further compllicat
This happened in Island of Xaan by In fact it's quicker to solve them this by having to obtain other chains of@
Robico Software. In this, you start in a way than read clues like “Try dropping objects in order to get to where you can
{ —_—A S e e N —— A P e N R e

afny MICRO LISFRE Iulv 1QRE
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In a quandar
concerning

cryptic clues

prison cell with just a dirty sackcloth
and a chain.

To me it appeared to be based on The
Count of Monte Cristo, so should I just
wait for a few years for the Abbe Faria
to ask: “Who talks of God and despair
at the same time?"” followed by a
four-year course in psychology ...?

Having waited a few minutes. ]
dropped the chain, which then disin-
tegrated. So I tried to restart. “Do you
really want toquit?” saysit. “Yes”, says
I — and it did.

Robert O’Leary of Robico assures
me that the game now restarts after a
QUIT. He sent me a review copy on
disc. plus hints, plus an Adventurer’s
Note Book, plus a card (so only genuine
buyers can get hints), plus a translation

Backwards march!

THE latest offering from an established
company is The Seventh Star
(Acornsoft). It seems obligatory for
adventurers to crash-land on planets.
As usual you survive and can grab some
useful items (a bucket, a crowbar and a
microcomputer) before popping out to
visit the Persian market next
door.Responses are quick for a change.

The author, David Hampton, has a
similar style to Peter Killworth so there
are lots of mazes, strained jokes and
weird connections, an old lady and a
robot called Fun Boy One but really
Marvin's second cousin.

An unusual feature is that, no matter
where you are, you can type *HELP
and the program gives a number to look
up in a set of hints.

The number MUST be the room
number, which means that all the mazes

= .

of the O'Leary Heraldic Arms. Ofl
software houses take note.

The hint sheet explains how to es
from the prison. To do that, you have
attract the attention of the first gu
and vice versa with the second. |

Once outside, you are almg
overwhelmed with agoraphobia. sin
you can then explore a valley, forg
plain, graveyard, mountains, caves. ai
a hut containing an unfriendly. starvi
beggar.

The object is to obtain a disguise. pl
enough treasure to pay for a voyageg
the ship you can see from the clifftops
the north of the island.

[ think this game will appeal to tho
who have the time and patience §
investigate and map systematically.

something in each room to find you
way around™ or “All the tunnels ha
different descriptions — so it’s not reall
a maze  — how true.

I now expect to get letter
complaining that this hint has ruine
the game — c'est la vie.

The game is quite amusing, withs
plenty of puzzles, but I think it too full alget
cliches for the experienced player. _

Continuing on the theme of hints, #
while back 1 mentioned that you cafe®
play Level 9 games “backwards™ from
their massive hint sheets. An analysis of
the cross-references can while awaje
many an hour. _

For example. Adventure Quest. thi
second (and sadly neglected) of theif
Middle Earth trilogy, requires you tog
chain TABLE — ORCHID — PIPES &
RUBY — EYE in order to obtain the
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Our monthly foray into Adventure games

swap the eve for the sword.

Such complex interweaving is a
hallmark of Level 9 design and I've
never found a significant error despite
the fact that the game can be solved in a
variety of ways — the real hallmark of
the top-class adventure.

Adventure Quest takes place many
years after Colossal Cave (the grating
has rusted up) and the action is now to
the north.

It is essentially a picaresque game
taking you on a long journey through
forest, desert. mountains, a lake, caves.
a volcano, a moor and a swamp to the
Dark Tower of the Demon Lord
Ageliarapt (7). Never heard of him. so he
must be some character in Lord of the
Rings — I'll look him up in my palantir,

Even though I had analysed the game
before starting to play. it still took me
longer to solve than other games
without clues.

The first time through, I got 5,106
points out of 6,000, but by then I could
move around blindfold and worked out
a chain of objects that meant I need
never go back for anything (you should
arrive on the moor with just the Sun
stone and sword).

The result then was 6.261 points, but
I'm sure that even that can be beaten —
ne comment from Level 9 however.

The final game in the Middle Earth
Trilogy is Dungeon Adventure.

Having defeated Agalierept (?) the
Dark Tower is now open to sightseers
and looters — that's you, sunshine.

Armed with 586 cross-referenced
tlues, I entered confident that I need not
roll a dice (die?) with the Rakshasa to

increase my luck, only to be engulfed by
the quivering Blob of Jelly with no
mention in the hints of such an Object or
Creature.

This dessert is a real blocker to
further progress, so I asked Bob Redrup
(who rarely uses hints) how he tackled
it.

The answer is to leave no stone
unturned. You must TAKE. WAVE.
WEAR. EAT, DROP. SNIFF, BLOW
and EXAMINE every new object vou
find.

De rigeur you always SAVE before
doing anything potentially dangerous.
then press every button in sight and try
all 10 directions.

This systematic approach (plus a
classical education and four vears
studying Philosophy at Leeds) is the
simple secret of his success, so he had no
trouble discovering that the packing
case was a portable Tardis — a puzzle
that floored me and my literal knapsack
mentality.

Unlike Adventure Quest, The Dun-
geon is a cyclic search — there are
umpteen ways of moving from A to E
and back again.

The central dungeon is very
confusing and needs careful mapping in
almost three dimensions.

Finally I emerged from the caves with
600 points, gritted my teeth to win the
battle of Orcsbridge and exited east to
get my degree.

These two games, although about
two years old, are still streets ahead of
the majority I get to review.

The attention to detail gives a unique
atmosphere (it affects even quibblers

like me). so. despite his degree from
Cambridge in psychology, I'm not
surprised to hear that Pete Austin has
now come up with an explanation of
how Eridani “E™ got moved to Fridani
H.A“.

Ectuelly, Peter — coming from
Orcsford myself I don't give a demn if
you mix your vowels — [ still give the
Snowball trilogy straight E's but 30
parsecs is pushing it a bit and I still can’t
find the Red Giant.

THE dropping bricks problem we
featured in our January, 1985 issue
created a lot of interest.

You start in an array of empty rooms
stetching away to the East and the West.
You have only a knapsack full of Lego
bricks and a set of cards which,
depending on whether the present room
is empty or not, give vou three
instructions —

(1) Drop ar remove a brick:

(2) Move East or West and get the . . .

(3) Next three instructions from the
card specified.

Believe it or not, this is ALL that
sequential computers do.

It is called a Turing machine after the
British mathematician Alan Mathieson
Turing who invented it in the 1930s.

It was a pure “thought™ machine and
yet it revealed certain fundamental
limitations on what any computer (or
human) can calculate. Certain prob-
lems. although they must have an
answer, are non-computable.

Probably the most famous of these
problems is to decide whether or not a
given Turing machine (or program) will
stop.

A subset of this problem is to find, for
a given number of cards. the stopping
program that leaves the most bricks in
the rooms.

This is called the Busy Beaver
problem and, although studied for more
than 20 vears, the answer for five or
more cards is still unknown.

In order to explain and clarify the
problem, I have written a bog Basic
program which should run on any
machine and accept any five card set of
instructions. (See Listing 1). It incor-
porates the amendments I made to the
problem in the March issue.

The rooms are in the array R with P
as the pointer to the current room. Note
that there are a generous 700 rooms and

b

——

|
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From Page 91

P starts in room 20.
Line 100 does all the work. From the
{ data it gets the next three instructions
which tell it to:
(1) Drop a brick or clear the room (drop
5 or 0 in RCP).
f’(' (2) Move East or West (add 1 or -1 to
P).
] (3) Get the next three data items and
i count moves until ON ERROR.
|

Compare the data with the original

cards in January to see the equivalence.

If you run this program you should

find that it takes about 12 minutes to

}\ make 134,467 moves, which leave 501
“bricks” or 5s in the array R.

The fastest program received was by
Steven Chmiel. It took 477 seconds and
“ was almost unreadable. He also

included an assembler program that
took only 4.97 seconds.

Many readers did the test set only. If
\l they think they can do better than
,1|, Steven they could try changing the

data statements to those shown in

J Figure 1.

| You also need to increase the array R
(make it 4000) and reset the pointer P
(make it 3990). This Busy Beaver makes
2.133,492 moves before stopping.

Alice

™

18 DIN R(700),D(9),K(9) ,CI9)
20 FOR 1= 4 T0 9
30 READ DID) ,M(1) ,CLD)

188 ON ERROR GOTO 120

128 PRINT 1
130 PRINT TIME/60@8;" Minutes'

48 NEXT

S@ REM ] i 2 3

b8 DATA 5, 1,1, §,1,2, 5,-1,8, 3y-1,2, 613
78 DaTA 8,-1,2, 5,14, & Lily 5, 1,8, 5,8,3
g8 P=20:N=0

90 TIME = @

118 FOR 1=@ TO 3080008:R (P) =D (N) tPsP+M(N) 1 NsR (P) +C (N) 1 NEXT

Listing I: The 5-card Busy Beaver

g {
&8 DATA 5, 1,1, 8,71,8,
70 DATA s,-1,4  8,-1,3,
CARD : !
IF ENPTY  DROP,E,! N,
ELSE N4, BETN,3,

which corresponds 1o the following cards:

4 3 4
i;l,i, 51'11[1 5"11‘
!!1‘1[ E' 1‘21 5. '15

2 3 4
E,3 DROP,W,1, DROP,W,8
STOP

BET,E, 1, £29e

Figure I: The data statemenis explained

.
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Capyrete

Disc to dise back-up utility which is easy to use and
{ will back-up ALL copyable BBC disc products.
1 1deas for making security copies of your favourite
GAMES, DATABASES and UTILITIES.

40/80 Disc £10.95

——
__Edutil__
A disc of utilities designed to be used with EDFAX.
Move frames between databases. Incorporate
PRESTEL and teletext pages into database. Save
pages for use in other programs. Print-out pages on

an EPSON or WALTERS printer.
Disc £10.95

Micro-Phile

e e —————————

A disc based database program that gives advanced
features at a minimurm cost. Easy to amend and add
records. Fast searching on key fields. Selective
reporting with simple statistics on all fields. Date
files can easily be expanded.

Disc £14.95

&

£ @ SHAPES-ANY SIZE

[l:] e SHAPES AT ANY ANGLE

@ e ICON DRIVEN SELECTION

WS

|_i:_1| e LOAD & SAVE SCREEN OPTION
|-f?~‘ e SIMPLE COLOUR SELECTION

e ELLIPSE & | ELLIPSE

E:F:F5?57@;?9[-?§E;E;;ina115

PRODUCTS

125 CORPORATION ROAD,
GRIMSBY,
SOUTH HUMBERSIDE,
DN31 1UR

MICROPHILE & EDUTIL

Available on Approval
to Educational Establishments

Disc £12.95
e CURVE BETWEEN ANY 2 POI
e LINE DRAWING

@ @ AIRBRUSH EFFECT

i ()| @ 3 DIFFERENT PAINT BRUSHES

Includes features to shade in over 30 textured ‘

colours and add text to the drawings’ flexibility. &
comprehensive instruction manual and sample
drawings are provided.

LDisc - Minder—l

We are experts at producing disc protectiong
for a wide range of products.
Features include:
*Produce on your own equipment’
*40/80 bootable * M/C or Basic or both™
“protects against all existing copiers'
*each systern individually designed”
*reasonable, once only payment”
Flease write for further details.




;/GARE ELECTRONICS

UNIT 14, PEERGLOW INDUSTRIAL ESTATE, OLD'S APPROACH, TOLPITS LANE, WATFORD. HERTS.
S TELEPHONE: 0923 777155

Why not connect your computer THE CAR

direct to two printers using our
PROFILE ROM

COMPUTER/PRINTER SELECTOR
'T" SWITCHER
T by MODULE
* 2 printers to 1 micra
* 1 printer 10 2 mai:lrtr'.u-*. SYETEM
* Colour finished to match BBC
@ 32.20d inc VAT
COMPUTER/PRINTER SELECTOR

*Z6pinas BBC  * Colour finished to match BEC
* 1 micro to 6 printers * GBmicros to 1 printer

@ 75.90d inc VAT

FOR THE BBC

1'\\ MICROD

Dual Power Supply
Units for Disc Drives

* Colour finished to match BEC Micro.
* Comes complete with moulded mains
lead
* 6 pin BBC outlet or Dual power leads for Sk " AT : o
dise drives. [Please speciy wher ont run the ris of damaging your of ROMS/EPROMS in our specially designed
gl ROMS/EPROMS or your BBC Micro. cartridges. The CARE LOW PROFILE

ardering). Whenever you want to remove ROMS/ mMOD i
C ULE SYSTEM has been designed not to
POWER RATING EFPROMS from your BBC. Fit our Low Profile take any power from your BBCyMicm and

* Standard version: Suitable for use with Rom Module System and save your collection allows you unlimited ROMS/EPROMS.
TEAC and TEC drives

* High rated version: Suitable for use * The Low Profile system is a sideways mountin
with MITSUBISHI, TANDY, CANON, etc. ﬂ”il'lg unit y : g sl

(Please ring factory for other makes).

 POINTS

USHES

mtured
pibiling. A
1 sample

rotection

e 2o @ 31.05b Inc VAT * Unlike other WP
High Rated @ 35.65b Inc VAT * Won't get in the way when using the Keyboard.
* Stops damage caused by shortcircuit due to metal
MAKE YOUR TEAC AND TEC objects e.g. paperclips falling inside.

DRIVES SWITCHABLE * Prevents dam i
(40/80 conversion assembly) age LdL_JSF”d by dust.

200K and 400K Drives only * Edge Card Socket '_I."l.-'hICh takes all the wear, Gold
Teac version @ 5.75¢cinc VAT Plated for extended life.

Tec version @ 7.36c inc VAT

* Manufactured entirely in the UK.

READYMADE LEADS:

RIBBON: * Each System Contains:
giscr_::ive;m_glle ({.-,.18.?;r;:|1|:¥:11: * 1 Low Profile Assy. & 1 ROM Cartridge.
isc drive dua i A2cine & : 5
Syt @ 7.83¢ Inc VAT * 1 Library Rack 6 way. * 5 Blank Labels.
Parallel 26 pin @ B.7dec inc VAT - & .
STHERS: S * Prices including VAT.
RGB 6 pin DIN (@ 2.99¢ Inc VAT * Complete Module System @ £15.87d
RGB 6 pinto 7 pin DIN (. 4.14c Inc VAT - r . o A
RGB 6 pin to SCART @ 7.82¢c Inc VAT SIDH = Cdrt”dge € £2.99¢ ’ .
BBC to single disc @ 3.45c Inc VAT * Library Rack to store 6 Cartridges (v £1.84c
BBC to Dual disc i 4.60c Inc VAT * 5 Cartridges (@« £14.95¢c * 1 Srtri i
Serial 25 pin "D [ 12 88c Inc VAT 9 0 0 Cartr dges. { £28.75¢
We can make up any combination of
cable assy. Please contact our Factory for r 1
details. DQN TBUYACOLOUR MONITOR!!
HAVEYOUR 14" & 16" PHILIPS, PYE or FERGUSON TX

FLOPPY DISCS: (Boxed in 10's) COLOUR TV CONVERTED TO A TV/MONITOR
3M’'s Double sided Double Density (@ 25.99¢c i £54.97a
Fuji Double sided Double Density (i 25.99¢ RGB CONVERSION KIT

1 i £43.47d
GA% * Resolution better than 585 = 450 pixels.
* |mage clarity comparable to leading monitors
@ * Includes RGE lead for connecting with BBC

.ﬂF‘h w Conversions carried out at our workshops within 2/3 days.

F] * Please write or telephone for other makes E

i) TEL:0923 777155 HOW TO ORDER:

@ By Post. Enclose your Cheque/P.0Q. made payable to CARE Electronics.

A\ QC QS S S S S S S T T LN" TSNt

USER SHOW 9am-4pm FRI/SAT b) @ 500 dl @ 2.00

A B B L L L L L L L e s
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" The great adventure
has begun...

WHEN we launched MicroLink we naturally expected it to generate
quite a large degree of interest among BBC Micro enthusiasts. What
we didn’t expect was what actually happened — a stampede of
applications to join.

They poured in from all parts of Britain, and even more
surprisingly from places as far away as Tasmania.

What has attracted them to MicrolLink?

For the computer buff it's the thought of joining one big family of
like-minded enthusiasts. Through the Chat facility he can “talk” in
real time to people who are using the same micro as himself,
discussing common problems and sharing hints and tips.

And as MicroLink is part of Telecom Gold and Dialcom — the
largest electronic mail service in the world — he can also
communicate speedily and cheaply with other enthusiasts in many
other countries.

For the businessman, MicroLink immediately provides an office
tool that he might not have been able to afford before. At his
fingertips are the same facilities that are enjoyed by every leading
British business — all of whom are subscribers to Telecom Gold.

For a once-only payment of £10 he can turn his micro into a telex
machine — which normally would cost him £2.000. He can send a
telex message for as little as 5.5p, and even that is reduced by 10 per
cent if he defers transmission until after 8pm!

His micro can also become a terminal to the Telecom Gold

Qmputer, able to tap its tremendous power and versatility and to use

giant number-crunching programs that can only be run on a
mainframe.

No longer need he be tied to his office. He can use his micro from
home — or golf club. And if he’s not too confident about his spelling
he can run his letter or telex message through the sophisticated Spell
program before sending it off.

One of the many advantages of an online service like MicroLink is
its flexibility — its ability to cope quickly with growing and changing
needs.

Although it is only a few weeks old, new sections are being
continually introduced to provide users with an even more
comprehensive service. Among the latest are a definitive guide to all
UK bulletin boards, which can be updated daily as new boards open
up, or phone numbers or hours of access change.

And there’s a review of the computer magazines, so you can see
what subjects are being covered in their current issues.

Finally, why should the Tasmanians, of all people, want to join
MicroLink? As they live right on the other side of the world, won't it
cost a fortune to communicate with the UK?

Not so. Because Tasmania is part of the international PSS
network, instead of paying the normal telephone call rate of 96p a
minute, they can call MicroLink over PSS for just 10p a minute.

For callers in Europe it’s even cheaper — just 2.2p a minute. With
incentives like this, we expect MicroLink to grow into a truly
international service.

batapaq
-

A CAD package orientated to the production of
schematic drawings, such as circuit diagrams, flow
charts, pipework diagrams, fluid logic diagrams and
many similar professional and engineering applications.

»

CIRKWIK Verslon for lightpenonly .......c.cccooimiininiinicieicaisicniase. E18,95
CIRKWIK Version for trackerball or lightpen .......c.cocivviiinicininnens., E24.95
CIREWIK Version for grafpad or lightpen ......ooceevvevvvisssisrs s csmsmen e B, 98
HARDWARE:
DATAPEN Lightpen (introductory programs included) .................... £25.00
MARCOMI Trackerball (Micro-Draw program included) .................. £59.50
or with new icon based program included ............ccovvvvivnrevn... E68.50
ATARI Trak-Ball cfw with user port InterfBCE ....oveveseversiaress o sresmen e £33.00
User portdAtari Track-Ball interface only ..o £13.00

Our prices already include VAT & Delivery
SAE. for details of lightpen, CIRKWIK and other programs.
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DATAPEN MICROTECHNOLOGY LTD. Dept MU3, Kingsclere Road, Overton, Hants RG25 3JB Telephone: (0256) 770488

batapaq

Lightpen or trackerball driven,

Virtual screen B x the BEC's mode 4.
Uses standard dot matrix printer in dual-density graphics mode
to produce excellent guality diagrams.

Automatic parts list generation.

Up to 640 different symbols may be in use in any one diagram.
Total symbal library unlimited in size.

Create your own symbols on a highly magnified scale.

Many electronic sybols already

included in package.

ook ok
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International satellite link for
global communications.

Direct access to The Micro
User's own bulletin board,

Full use of incoming and
outgoing telex services.

Use of mainframe data and
text management services,

MicroLink
+

Create a closed user group
with colleagues or friends.

Telecom
Gold

Your own Telecom Gold
mailbox and security passwurdr

=L

Instantaneous electronic mail
to contact other users.

Free access to MicroSearch,
own unique product locater.

A chat service for keyboard-
to-keyboard communications.

Latest news about events in
the BBC Micro world.

Free software to download
directly into your BBC Micro.

4

felecom Goid is 8 trademark of British Telecommunications ple

n association with

MicroLink is this year's most
exciting - as well as most
ambitious - development in the
rapidly-expanding world of
telecomputing.

For the first time, it combines
the enthusiasm of many thousands
of computer users with the power
and versatility of Britain’s national
database, Telecom Gold.

The result is an international
communications link that is your
passport to new realms waiting to
be explored, new experiences to be
shared with kindred spirits who
enjoy telecomputing just as much
as you do yourself.

Communicating the MicroLink
way is ultra-fast - and much
cheaper than you might expect.
Wherever you live, you get direct
access to the Telecom Gold
computer at local call rates.

With yvour own electronic
mailbox you can send a message to
one destination - or to 500! - for
less than you would pay for a first
class stamp.

You can send and receive telex
messages worldwide, or have a
two-way chat with other users in
real time.

And the cost of using Micro-
Link? Just £3 a month. Plus small
additional access charges as
detailed overleaf.

Join MicroLink now - and let
you and your BBC Micro be in the
forefront of the new revolution in
communications!
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These are some of the innovative features
you’ll be able to use when you join. ..

Microlink

What facilities you can use - directly from your micro:

) ® Access at any hour of the day or night to Microsearch, our exclusive product locater, which is

ly constantly updated by Britain's major distributors. Powerful, easy-to-use keyword searching means

, you should find what you want within seconds.

@ Direct contact, via electronic mail, with other users throughout the world. And because you're
connected via PSS, and not the normal phone links, it's usually much, much cheaper.

@ Full use of the closed user group bulletin board — with a special section for BBC Micro users.

® Full service of news about new products and events. All presented in easy-to-read form to keep you
right up to date with what is happening in the world of microcomputing and communications.

® Send and receive mailbox messages of any length with other Telecom Gold mailbox users, the
number of which is rapidly growing.

® Send and receive telex messages, both within Britain and all over the world.

® Send telemessages to any address in the UK. If sent before 10pm they will get guaranteed delivery
the next working day, including Saturday (This service commences shortly.)

® If you live outside the 01- local call area, use of PSS at local phone call charges, including access to
the international Dialcom system.

' ® Use. should you require it, of the Telecom Gold mainframe for storage of your own data.

| ® Encouragement to combine with friends or colleagues to set up your own closed user group within

| MicroLink.

@ Provision of free telesoftware, which you can download into your BBC Micro.

What you will receive when you join MicroLink:

® Free registration on Telecom Gold - and your own private mailbox.

® Free password, which you can change at any time you like. This gives you a high level of security
in order to preserve confidentiality, and is known only to you,

@ Free instructional manual to introduce you to Telecom Gold and its many services.

@ Free Help facility should you require additional assistance.

® Free newsletter to keep you informed of future developments in this ever-expanding service.

What you need to access MicroLink:

® Any personal computer, portable computer, hand-held device or electronic typewriter with
communications facilities.

@ Appropriate communications software.

@ Modem (you can use 300/300, 1200/75 or 1200/1200 baud as you wish).

What will it cost?

® Monthly standing charge of £3 (compared to Telecom Gold's normal £10 a month minimum
charge).

' Connect charges: 3.5p a minute (cheap rate); 10.5p a minute (standard rate). Plus 2p a minute

| PSS charge if calling from outside the 01- call area.

Once-only telex registration fee (if required): £10.

Outgoing telex: 5.5p per 100 characters (UK), 11p (Europe) and 16.5p (USA).

Incoming telex: 50p.

International mail: 30p for first 2,048 characters, then 15p for each additional 1,024 characters.

Telemessages: £1.25 for a maximum of 350 words or 35 single spaced lines.

On-line databases on Telecom Gold: charges as indicated at time of log-on.

|

|

| To secure your immediate registration, complete the form opposite and retum it to:
' MicroLink, Europa House, 68 Chester Road, Hazel Grove, Stockport SK7 5NY.
|

)

L
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Commencement of Service

Flease indicate month of commencement I 19

Flease allow 10 days for validation of mailbox :[-] D—J

Fayment

Whilst Database Publications Lid is the supplier of all the services 1o woru, the commission and
billing thereof will be handled by Telecom Gold as agents for Database Publications Lid
Date of first payment to be on 15th of month following commencement.

Flease complete billing authorisation form A, B or C below.

A. Direct Debiting Mandate (Enter full postal address of Bank Branch)

e e N T T T I T T I T
SRR T MO
0 5 0 O e O

[/We authorise you until further natice in writing to charge to my/our account with you on or immediately
after 15th day of each month unspecified amounts which may be debited thereto at the instance of British
Telecommunications ple - TELECOM GOLD by Direct Debit

5T 3 O
ST

Mame of Account to be debited

Account Numbser

B. Please debit my/our

Recess/Vise/Amtertcan Expemss 1T 11T T T T T T T o 1

account number

[/We authorise you until further notice in writing to charge to my/our account with you on or immediately
after 15th day of each month unspecified amounts which may be debited thereto at the instance of British
Telecommunications plc - TELECOM GOLD

C. Please invoice the company,/authority.

110 If you select this option, which is ONLY AVAILABLE to government establishrments and public
limited companies, you will be sent an authorisation form for completion which will require an
official order number to accept unspecified amounts,

—— e e —— e e —— e — —— S — — —

Microlink

in association with

TELECOM GOLD B

Application Form

Terms and conditions: |/'We have read and accepted the
terms and conditions as set out on this docurment and
hereby apply to join MicroLink

(v 1 O 1 wish to use Telex. | authorise you to charge an
additional £10 to my initial bill
0 I confirm that | am over 18 years of age

Signature

Date

(v ) O I enclose my cheque for £5 payable to Database
Publications as registration fee to MicroLink.

lintend to use the following computer

SEND TO:

MicroLink

Database Publications
Europa House

68 Chester Road
Hazel Grove
Stockport SK7 5NY.

FOR OFFICE USE ONLY:
Mailbox assigned

Start date

Password

* Telecom Gold is a trademark af British
Telecommunications ple. MUT

_ e e e —— — e e —— o — ——

How much it costs to use MicroLink

MicroSearch, news service,
bulletin board and similar

Initial registration fee: £5.

Standing charge: £3 per calendar

month or part.
Telex registration: £10.

Connect charge: 3.5p per minute or

sections of MicroLink: No charge.

Radiopaging: No charge.

If you have a BT Radiopager you can be
paged automatically whenever a message is
waiting in pour mailbox.

International Mail: For the first 2,048

part — cheap rate; 10.5p per minute or
part — standard rate.

Applicable for duration of connection to the
Service. Minimum charge: 1 minute.

Cheap rate is from 7pm to 8am, Monday to
Friday, all day Saturday and Sunday and
public holidays; Standard rate is from Sam to
/pm, Monday to Friday, excluding public
holidays.

Filing charge: 20p per unit of 2,048
characters a month.

Applicable for storage of information, such a
telex, short codes and mail files. The number
of units used is an average calculated by
reference to a daily sample.

Information databases: Various.
Any charges are shown to you before you
obtain access to the database.

MicroLink PSS service: 2p per
minute or part (300 baud); 25p per
minute or part (1200 baud).

Only applies to users outside the 01- London
call area.

Outgoing telex: 55p per 100 charac-
ters (UK); 11p per 100 (Europe); 16.5p
per 100 (N. America); £1.15 per 40 (Rest
of world); £2.75 per 40 (Ships at sea).
Deferred messages sent on the night service
are subject to a 10 per cent discount.

Incoming telex: 50p for each correctly
addressed telex delivered to your
mailbox. Obtaining a mailbox reference
from the sender incurs a further charge
of 50p.

It is not possible to deliver a telex without a
mailbox reference. If a telex is received
without a mailbox reference the sender will be
advised of non-delivery and asked to provide
a mailbox address.

Each user validated for telex and using the
facility will incur a charge of 6 storage units a
month. Further storage charges could be
incurred depending on the amount of telex
storage and the use made of short code and
message file facilities.

Telemessages: £1.25 for up to 350
words.

¥

characters - 20p to Germany and -
Denmark; 30p to USA, Australia,
Canada, Singapore, Hong Kong and
Israel. For additional 1,024 characters —
10p; 15p.

These charges relate to the transmission of
information by the Dialcom service to other
Dialcom services outside the UK and the Isle
of Man. Multiple copies to addresses on the
same system host incur only one transmission
charge.

Billing and Payment: All charges
quoted are exclusive of VAT. Currently
all bills are rendered monthly.

On receipt of this
application form
youwill be sent:

B Your personal mailbox number
and initial password

B A Quick Guide to Mail manual

W Customer Helpline telephone
number




This contract is made between Database Publications Ltd, of Europa House, 68 Chester Road, Hazel Grove, Stockport SK7 5NY (DPL) and the subscriber
whose name and address appears overleaf.

Whereas DPL has agreed with British Telecommunications ple (BT) through its agent Telecom Gold Limited to sell and distribute the MicroLink Service [the
Service) and BT through Telecom Gold Limited has agreed to supply the Service to customers of DPL.
It is agreed as follows:

1.

10.

Access .
DPL shall issue to the subscriber such user codes (called mailbox numbsers) as it thinks fit in arder te allow the Subscriber and persons associated with the
subscriber, access to use the Service.

The Service

The Service shall be BT's Telecom Gold Dialcom Service, and shall comprise such services and facilities as DPL shall in its discretion from time to time
consider appropriate, subject to the supply by BT of such services and facilities.

Charges

a) The subscriber shall pay for all charges arising under this contract from his subscription to and,or use of the Service, and/or from the issue to him of any

mailbox number issued by DPL to the Subscriber. All charges are payable on demand.

bl DPL shall give to the Subscriber not less than fourteen days written notice of any alteration in the applicable charges for the Service. The charges

applicable at the date of this Subscription are set out overleal,

cl Subject to any provision of this contract, liability for charges for service shall commience, unless BT notifies the customer to the contrary, with effect from

the first day of the month in which BT first makes service available to the customer.

Limnitations on use

a) The Subscriber shall not use, or permit any person to use the Senvice otherwise than according to instructions given by DPL or BT, existing for the time

being and in particular, shall not use the Service for the purpose of sending abusive, offensive. indecent or menacing communications, or for sending
communications which cause annoyance. inconvenience, or needless anxiety.

b) The Subscriber shall not permit any person to use the Service by means of a mailbox number issued by DPL unless the name and relationship of that

person to the Subscriber has been disclosed to DPL,

Termination

a) This contract may be terminated by either party giving not less than one month's written notice, such notice to expire on the last day of any calender

maonth,

bl DPL may terminate this contract forthwith without notice if the Subscriber shall

il fail to pay any sum payable under this contract or payable under any other contract with DPL to which the Subscriber is a party.

i) be adjudicated bankrupt, enter inte liquidation or any arrangement or compaosition with his creditors, o if a receiver is appointed of any part of the
Subscriber's assets and not discharged within seven days, or if any judgment against the Subseriber remains unsatisfied for maore than seven days.

fii) fail to comply with any term of this contract, or any instruction given by DPL or BT under clause 4 of this contract

| DPC may terminate this contract without notice in the event that BT and,/or its agent Telecom Gold shall cease to supply the Service.

d} I the customer fails to comply with any provision of this contract he shall nevertheless continue to be lable for all charges due and to become due for

senvice provided during any pertod of such failure,

Assignment

The subscriber shall not, without the written consent of DPL assign this contract, or any rights or obligations arising under this contract.

Limitation of lability

a) Forthe avoidance of doubt neither DPL nor BT has an obligation duty or liahility in contract. tort, for breach of statutony duty or othenuise bevend that of

a duty to exercise reasonable skill and care,
bl Inany event in no circumnstances shall either DPL or BT be liable in contract, tort (including negligence or breach of statutory duty) or otherwise for loss
{whether direct or indirect) of profits, business, or anticipated savings or for any indirect consequential loss whatever.

¢} Inany event DPL's liability in contract, tort (including negligence or breach of statutory duty) or otherwise arising by reason of or in connection with this
contract or howsoever otherwise shall be limited to £500,000 for any one incident or series of incidents and £1m for amy series of incidents related or

unrelated in any period of 12 months,

d) DPL does not exclude or restrict its liability for death or personal injury, where such arises as a result of the negligence of DPL or its employees.

) The Subscriber shall indemnify DPL against all loss, actions, proceedings, costs, claims and damages arising from

il any breach by the Subscriber of his obligations hereunder;
i} the use of the Service by third parties by means of any mailbox number issued to the Subscriber.

f] DFL shall not be liable for any loss or damage occurring through any act or ommission of BT or its agent Telecom Gold Limited, in the supply or failure to
supply. the Service to DPL. Notwithstanding anything to the contrary contained hereby, the supply of the Dialcom service shall be upon and subject to the
standard terms and conditions of BT from time to time and of which the subscriber shall be deemed to be aware.

gl Meither party shall be liable for failure to perform its obligations if the failure results from Act of God. Act of Government or other Authority or Statutory

undertaking, fire. explosion, accident, power failure, industrial dispute, inability to obtain materials or anything bevond such party's reasonable control.

h) DPL accept iability hereunder for direct loss caused to the subseriber where such loss arises solely due to acts or omissions of DEL orits employees in the

provision of access to the service up to an aggregate maximum of £1.000 or a sum equal to one month's average service charges to the subscriber over
the previous 12 months’ period, whichever is smaller. Save as otherwise provided herein, DPL shall be under na liability for any loss suffered by the
subscriber or by any other person arsing from negligence or otherwise,

Any notice, consent or other communication required to be given hereunder by either party to the other. shall be made in writing and may be served by first

class post to the address of the other as set out herein, and shall be deemed to have been received 48 hours from the time of posting,

This agreement constitutes the entire agreement between the Subscriber and DPL in respect of the Service, and no representation, statement, warranty or
condition not expressly contained in this agreement or incorporated herein by reference, shall be binding upon DPL as a warranty or otherwise.

This agreement shall be governed and construed in accordance with the laws of England, and the English Courts shall have exclusive jurisdiction to
determine any disputes arising hereunder.
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There has been an enthusiastic
welcome from users of the BBC Mico
and Electron to “Getting Started on
BBC Basic”. And with good reason.
For its author, Mike Bibby, is
acknowledged to be one of Britain’s
leading experts on BBC Basic, and in
it he achieves new standards in
simplifying the teaching of Basic
programming.

The book, which is based on his
highly-praised series for beginners in
The Micro User, takes the reader step
by step through the fundamentals of
writing programs.

Its hands-on approach has been
specifically designed to teach the

of Getting Started in BBC Basic.

I [ Flease send me a copy «
298G
TTI 3

Signed

Address

Send to: Database Publications, Freepost, Europa House,
68 Chester Road, Hazel Grove, Stockport SK7 5NY.

(Mo stamp needed if posted in UK} Please all

24 hours

absolute novice not only the formal
rules of Basic but also that elusive
quality - good programming style.

By working through its many
examples, the reader will gain a clear
insight into structured programming,
and will quickly acquire the ability to
use structured techniques in creating
his own programs.

The chapters include:

Basic ideas - printing strings and
numeric expressions

RUNning your first programs
Strings and simple editing
Getting data from your keyboard
with INPUT

REPEAT ... UNTIL, the building
blocks of loops

Controlling loops with FOR . ..
NEXT statements

Modes and colour

Introducing procedures - a taste
of structured programming

How to use subscripted variables
Nested loops

Into the second dimension with
arrays

String manipulation

Simple data structures

ORDER TODAY!
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. ..or to be more exact,

you can squeeze more
Mode 2 screens onto
disc or tape with

this clever utility by
KEVIN EDWARDS

COMPACT is a clever utility that will
save and load a complete Mode 2 screen
which has been compressed in a special
way.

The only limitation is that eight of the
16 colours available cannot be used.
This is not a great disadvantage because
the eight un-usable colours are the
flashing ones.

COMPACT will be especially useful
for Computer Aided Design (CAD)
programs which need to save and load
many different screens.

The Mode 2 screen uses 20k of RAM
to store the display — this 1s known as
the video RAM.

Normally, to SAVE the Mode 2
screen display we would use:

+SAVE SCREEN joee seee

The 3000 and 8000 in the statement
corresponds to the hexadecimal start
and end address of the video RAM for
Mode 2. In fact the end of the video
RAM is &7FFF, but the *SAVE
command expects the next location in
memory, which i1s &B000.

The screen could then be reloaded
with:

#LOAD SCREEN 3pee

The problem with saving and loading
20k of memory is that it takes up a large
amount of tape or disc space. Tape
users will also have to wait a long time
while the file loads or saves.

In fact a 100k disc can hold only four
whole screens — not five as you would
expect (5*20k=100k). The other screen
doesn’t quite fit because the directory
takes up 512bytes of the disc.

So vou can see that screens consume
a lot of space.

But help i1s on its way, becaus
COMPACT will save a typical Mode!
screen in approximately 5k, thu
allowing four times as many screg
dumps on each disc or tape. Once
compressed screen has been saved it
be loaded back onto the screen in il
original expanded form with one simph
CALL.

The Mode 2 video RAM consists of
32 lines of 640 bytes. Each line has 8
columns of Bbytes. And each byt
corresponds to two coloured pixels.

Diagram | shows the layout of the
first few lines of the Mode 2 screen =
assuming the screen hasn’t scrolled. If
has, the start address will be different
but the screen will still be organised i
much the same way.

So by storing different numbers in
video RAM we get different coloured
pixels on the screen. The relationship
between the byte stored in a location
and the pixels displayed is quite unusua

What happens is the binary digits ol
the left and right pixels colours arg
interweaved — left pixels colour bit first:

All sixteen colours in Mode 2 can be
represented by a four bit binary numbeg
(COLOUR 0-15, %0000-%1111). 5o
when four bits are interweaved with
another four we get eight bits — a byte
And it is this byte which we store in the
video RAM to display the two pixels in
the colours chosen.

See Page 74 of the February 1983
issue of The Micro User for a more
detailed explanation of the video RAM.

The highest non-flashing colou
number is 7 (white). Therefore the
highest number stored in the video
RAM to produce a pair of non-flashing
colours is 63 — when both pixels are

I8 REM Screen Compact

20 REM By Kevin Edwards
32 mODE 2

48 screen=478:fileopen=ki2

75
b8 FOR pass=R TO 2 STEP 2
78 Pi=4BR
88 [OPT pass
98 LDA#LBR:1JSRopenit
188 .open_is_ok JSRinit
118 .newbyte LDA#1:STAcounter
120 LDA(screen),YiSThsearch+!

asttwo
148 LDA(screen) Y

58 ytemp=d73:counter=k74:endflag=k

130 .nextlocation JSRincscreen:BMI1

158 .search CMPRLFFiBNEnctsane

168 INCcounter tLDAcounter:CHPALTF:]
EQoutput '

178 BNEnextlocation

168 .lasttwo JSRcntplusbyt

198 .closefile LDYfileopensLDANE:JN
PLFFCE '

209 .output JSRentplusbyt

218 LDAscreen+1:BMIiclosefile

220 ISRincscreen:BMIclosefile

238 IMPnewbyte

248 .notsame JSRcntplusbyt

258 IMPnewbyte

260 ,savebyte STYytemp

278 LDY$ileapen: JSRLFFD4

280 LDYytemp:RTS

Program I: The Compact program
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COLUMN
tause white (63=%00111111).
1“‘{“ 2 From this you can see the two most ¢ i F o b S
Lhus significant bits are unused when dealin
sereen w%[h non-flashing colours. These twi HINEN L3eed Lioes L3810 ... L3278 43278
nce a bits are very useful, as you will see. Lieel LIees L3010 .. 43271 43279
it can Here's a rough outline of how yieez L3004 LIR12 ... 43272 W327A
in its COMPACT works: ROW @ 4303 Liees L3013 ... &3273 L3278
imple I. Read a new screen byte. L3084  A308C &304 ... 43274 K327C
2. Read the next screen byte. L3085 LI88D L3815 ... 43275 43270
ists of 3. If the byte is the same as the first L3004 LI80E A3016 ... 43276 4327E
i SO screen byte increase a counter and W07 MO ASIT ... 43277 ASOF
byte golo step 2.
RO s e v
T T .
d. If it COMPACT relies on the fact that - il
erent, many adjacent screen locations contain ROW 1 k3283 43288 k3293 ... WIAFT W3AFB
sed In the same h}"ll‘.’. B}- keﬂping a count uflhe I‘.n“ lﬂ“ t:!?. (R ES‘F" ts‘F:
number of adjacent matching bytes we L3285 §3280 §3295 ... LJAFT  L34FD
in the can represent them using only two £3286 L328E §3296 ... W34F6  LIAFE
oured numbers — the counter and the repeated k3287 LI2BF 43297 ... LIAF7 LIAFF
nship byte.
-ation This method is very efficient. But if 41500 13588 £3510 ... L3778 L3778
IR R ecrosa tias 4 14t pa ection At ditEcieg WS &S89 43SUL ... K371 KBTS
,Slts.ﬂ(rmu :ay'tes .tl‘.“: d}ata- Tﬂllmd l;lp being lwlL‘I: d‘: 43502 L3504 A3512 ... L3772 L3774
. s RON 2 43583 43508 43513 ... A3773 3778
. ays 1) followed by the screen byte. 43504 L350C LI514 I W
an be This problem is solved by using bit 7 £k
mber of the byte as a flag. If it is set, the screen 43505 L3380 k3515 ... L3775 &377D
)- So byte is held in bits 0 to 5 of the same 43586 L3SOE k3516 ... WI776 WITIE
with byte. Otherwise the byte corresponds to L3587 L350F k35T ... 3T ASTTF
byte. the counter.
in the This means that the counter can only Diagram [

els in be in the range 0 to &7F — &80 or

greater would indicate that the screen

E————
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data byte is held in the same byte. In
which case the screen byte must be
extracted.

If the byte read is a counter another
byte (the screen byte) must be read.

COMPACT goes one stage further
by using bit 6. If bit 7 is set bit 6
indicates the number of bytes to be

displayed — another simple counter.

If bit 6 is 0 only one byte will be
displayed, otherwise, if it is set two bytes
are displayed. This means that we need
only one byte to represent one or two
bytes — if you see what I mean.

This is all rather complex so if you are
lost in the maze of twisty little passages

type in Program I and save it.

The program assembles the screen
load and save routine into page &B —
the soft key buffer. This will be
responsible for random characters when
Break is pressed. Programming the

2

298 .cntplusbyt LDAcounter:CHP#3:BL

~ Shothout

388 LDX#&BO:CHPH1:BERi tsone

318 LDx#kCe

320 .itsone TXA:ORAsearch+l:JMPsave
byte

330 .bothout JSRsavebyte

340 LDAsearch+liJMPsavebyte

358 .incscreen INYiBNEexit

348 INCscreentl

178 .exit LDAscreent1:RTS

380 .displayscreen LDABLAR:JSRopenit

198 JSRinit

480 .first STYytemp:LDYfileopen:JSR

- LFFD7:TAX:BPLaultiple

418 .singl ANDRKIF:TAY:TXALLDX41:AN

D#k40:BEQanlyones INX

428 .onlyone TYA:LDYytemp:JMPsaveit

438 .eultiple JSRUFFDT:LDYytesp

440 ,saveit STA(screen),Y:INY:BNEig
nore: INCscreentl:BMleoscreen

450 .ignore DEX:BNEsaveit

458 BEQfirst

478 .eoscreen LDYfileopen:LDAB:JNP
LFFCE

480 .openit LDX#filename MOD 256:LD
Y#tilename DIV 256

498 JERLFFCE

580 STAfileopen:TAX:BEQfileerrortRT
§

518 .fileerror OPT FMequb(®)

528 OPT FNequb (@)

538 OPT FNequs(*File error")

342 OPT FNequb (@)

550 .init LDA#R:STAendflag:TAY:S8TAs
Creen

568 LDANLIQ:STAscreent1:RTS

570 .filename OPT FNequs("SCREEN")

580 INEXT

598 END

688 DEFFNequsistring$)

618 $Pl=string$

620 PA=PL+LEN($PY]+1

638 =pass

648 DEFFNequb (byte)

658 Pi=byte

648 PL=PY+1

678 =pass
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From Page 103

function keys or pressing Ctrl+Break
will erase the object code — so be
warned.

The next stage is to *SAVE the object
code. This is done by:

#SAVE "COMPACT"DB@@ bre

COMPACT can be *LOADed
whenever it is needed by the command:

#L0AD COMPACT

All you need to do now is put the
appropriate commands into vour
program to save or load the screen.

The filename of the screen data can
be changed by using the following
command — where NAME is the new
filename:

$LBDT="NANE"

The default filename is SCREEN.
Disc users should note that the file name
must contain valid characters and must

1@ REM Random triangles

20 REM By Kevin Edwards

30 MODE 2

42 ¥0PT 1,0

58 FOR LY=L TO 32

&0 GCOL 3,RND(B)-1

78 PLOT B5,RND(12688)-1,RND(1824)-1
88 NEXT

99 CALLLBE®

Program 1I: Random Triangles

not be greater than seven characters in
length.

To save a screen all you do is insert a
line with the command:

CALL&B@®

Loading a screen is very similar. All
vou do is execute the statement:

CALLEB7S

Tape users must turn all cassette
messages off or the screen will be
corrupted when the filename and block
number are printed during saving and
loading. Cassette message can be turned
off by putting the command *OPT 1,0

at the start of your program.

To show you how a screen can be
saved type in Program II.

All it does is draw randomly coloured
triangles on the screen before saving the
screen. To load the picture back make
sure you're in Mode 2 then
CALL&BTS.

If at any time yvou get the message:

File error
it means that the file specified couldn’t
be opened. One cause of this is trying to
load a non-existent file — disc users only.

Knowing that the Mode 2 screen 15
20480 (&5000) bytes in length you will
notice that the compressed file will be
much shorter — approximately a quarter
of the size.

Anyway, that’s it. I hope vou find it
useful. If you have a utility or program
that others would find useful why not
send it in for our experts to evaluate?

You never know, we might use it in a
future issue of The Micro User.

by R D Bagnall £6.95

d computer stores information. You are

your own disk drive, working through a
series of examples which illustrate all
the key features of the system.

Quality Programs for

the BBC Micro
by Simon £6.50

onwards | found this book irresistable.
It is a practical introduction to structured

programming which makes you laugh while

you learn.”— Personal Computer News

Available from Booksellers or direct from the Publishers.

C Micro Disk Drives

This book begins with exploring the basic
features of disk drives and the way in which

then taken through a step-by-step guide to

18 programs to help you make the most of
your BBC Micro. “From the opening remark

Orders to: Micro Press, 27 London Road, Tunbridge Wells, Kent TN1 1BX. Tel: 0892 39606

Please send me:

I
I H BBC Micro Disk Drives
l
I

Please debit my Access/Barclaycard/ American Express

Diners Card No:

Quality Programs for the BBC Micro Mame: g
| enclose a chequel/PO for £ Address: R SR
[UK orders add £1.25 p&p for a single copy and 75p each e e—
' additional copy. Overseas orders add £1.25 p&p per copy) B,
I 7185 MU MICROPRESS | Signature Date:
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MANY newcomers to microcom-
puting are puzzled by the fact that
seemingly straightforward words
and phrases take on a completely
different meaning when used in a
computing context. In an earlier
issue of The Micro User we
presented an innocent’s guide to
Computerspeak. And here are some
more expressions to complete the set.

Computersp

An innocent’

uid
erspel
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NEW_SORRWARE
REALEASES [HROW

j CHASE DATA SOFTWARE Canon 211A 1/3 height
, NOW COMPATIBLE WITH “Super-Slim" (33.5)

I
L
q
f
r
(
I
|
|
|

-
S
)
m
=)
B
I

UDM & OPUS DFS 40 track double sided 200K :
' PLEASE STATE P g;::gavdcj;:; drive,
| WHEN ORDERING i Includ:e»s: ;
Drive cased with cables,
I Vector 1- manual & utilities disc and
(1 The ultimate tape to includes VAT, postage &
disk utility packing

Vector 1 allows you to ;
| transfer almost all your tape™ - e,
software to disk. Unlike others, you ::unh_.r i

| need to buy 1 copy of Vector 1 since it tranf.fer'r. SPECIAL 0 FFE R

tapes to specially formatted program discs. This is easily the most 200K 40TK D5
! powerful tape to disk utility available, WHILE STOCKS LAST
| Vector2- —
I Disk to disk utility INC.

Vector 2 allows you to make backup copies of all your valuable
disk software. It is the most advanced utility of its kind available.
Itis a condition of sale that neither of these products are used for
infringement of copyright.

Specifications:
40 track double sided disc drive
capacity 200K in single density
Operates in double density
Track to track access time - 6 ms
Full 12 month warranty with optiona
extended warranty available

Vector 1 £16 On its own
£15 If purchased with disk drive

L OFFER

£129.

gCIAL

80
Vector 2 £16 On its own DS 5,W'ITEHF"E'LE AD/ '
£15 If purchased with disk drive 400K 80TK Price Includes:
Vector1 & 2 £30 T Drive cased with r_a_bles.
| \WHILE STOCKS LAS manual & utilities disc and

includes VAT, postage &
packing.

£154.

Specifications:
400K BOTE. DS
40/80 switchable
3/6 ms access
Dual colour LED
12 month warranty
with optional
extended warranty

EPROMS
QUALITY EPROMS BY "HITACHI’

2764-250NS  £4.00ea
27128-250NS £8.00ea
INCLUSIVEOF P & P & VAT

>

i EanDn 221A “Super-Slim”
= (33.5mm) 80 track double
sided 400K floppy disc drive
(40/80 track switching).

Continuing our policy of securing premium
quality products at budget prices we are
pleased to announce the new generation
Canon 2214 drive.

Specifications:

B0 track double sided disc drive. 40/80

SPECIFICALLY
I ENHANCED FOR USE

DISCUs

_ WITH THE track switching with dual colour LED. Test utility for testing
| ki Blid Capacity 400K in s_.ingle ci_ensnt'g,.', operates in your own disc drive, at
g double density. Direct drive, track to track regular intenvals to avoid

I access 3 ms in 96 TPl mode. Dimensions:- the dreaded flop of your e e
i All canon 40/80 switc hable disc drives feature an 1/3 standard height, only 33 5mm. floppy. Menu driven, easy to use, 40 or = e, |
i on-board dual-colour LED on the front panel to 80 track versions. e
| show track mode selected '
| The Lol v 40 TRACK MODE: LED GREEN ’ : :

his is coupled with our 80 TRACK MODE- LED RED Tests:  Motor speed, read/write, steptest, alignment

OWiN unigque two-stage
illumination. To give a
clear operating status,
as follows,

POWER ON- test! step & read/write test, read only test.

HALF-ILLUMINATION (GREEN OR RED)
DRIVE SELECTED

P IR OIS N R RED o i F 00l s iith et chis

*This test requires an oscilloscope & alignment disc.
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BASIC COMPILER

A really professional Basic compiler for the BBC micro enabling you to
write programs in basic which may then be compiled into extremely
fast ‘optimised’ machine code. The program allows the use of a large
number of Basic keywords, and long programs - up to 11k of compiled
tode — may be compiled directly. Larger programs may be produced by
wsing built in overlay techniques.

FEATURES
B Keywords - *Fx,ABS ADVALAND,ASCCALLCHR$ CLGCLS,COLOUR,
DEFDIM,DIV,DRAW,ELSE END ENDPROCENVELOPE EOR FALSE FN,FOR,
GCOL,GET,GOSUB,GOTO,IFINKEY INPUT,LEN LETLOCAL MOD MODE,
MOVE NEXTNOT,ON,OR,PLOTPOINTPOS,PRINTPROCREM,REPEAT,
RETURN,RND,RUN,SGN,SPC,SCOUND STEPSTOPSTRS,TAB THEN,TIME,TO,
TRUE,UNTIL,USR VAL VDUNVPOS and any O.S. command.
{statements starting with *)
B 5tring handling using $ indirection operator.
B Handles 16 bit signed integer numbers.
B Nesting of loops and procedures, and parameter passing for functions
and procedures.
B Assembly language statements may be incorporated into the basic
source code.
B Library routines may be stored on disc and incorporated into any
compiled program.
B Comprehensive instruction manual.

£2 8 7 5 Including P & P & VAT Supplied only on disc -
. 40T/80T compatible.
DIAGRAM

A program which allows you to store very large diagrams - up to 39
mode 0 screens — and view or edit them by SCROLLING the computer
screen around over any part of the diagram.
FEATURES
B Draw diagrams, schematics, plans etc, in any aspect ratio, e.q. 10*3,
212 screens.
B Access any part of the diagram rapidly by entering an index name,

THE SCYTHE TOOLKIT

_ If you can't see the wood for the trees, get THE SCYTHE and
HACK your way through!! This ROM contains loads of useful commands
and has the added bonus of accepting both HEX & DECIMAL entry.

MDIS: A fast UP/DOWN scrolling disassembler which will examine all
paged ROM's. Will work in any 40 or 80 column mode.

5D15: Will spool disassembled code in a form compatible with the
BASIC2 assembler, data is represented with EQUBs.

MERIT: Memory editor with hex/asci display, UP/DOWN scrolling with
paged ROM/RAM access. Will work in any 40 or 80 column mode.
KLIST: Expands soft key definitions and presents them so they can be
easily edited, all codes are expanded so that wordwise type definitions
can be changed.

BASE: Will accept a number and display its HEX ,DECIMAL & BINARY
equivalents.

ROMLIST: Displays what ROMS are present in your machine and the
ROM size.

ROMSAVE: Will save any sideways ROM to the current filing system.
FORMAT: Formats a disk to any number of tracks.

VERIFY: Verifies a disk shows up bad tracks, and displays an error count.
FREE: Displays an analysis of the free space available on a disk.

SFIND: Search memory for the occurence of a specified string.

BFIND: Search memory for the occurence of any sequence of bytes.
XLIST: Will search a BASIC program for any VDU codes (which may for
instance be used to make the program unlistable) and replace them.
BAD: Will attempt to repair a bad program.

MRELOC: Will add a relocating program to a machine code file so that it
will automatically download and run.

SLOW: Will slow down operation of the BBC (over a variable range) to
allow easier playing on many games, and the analysis of the operation of
graphics etc.

TDISK: Comprehensive file transfer utility allowing you to transfer files
between filing systems (ROM, NET, DISK, TAPE). Many features including
locking/unlocking programs, can handle any length of file, most forms of
tape protection coped with.

6ms eg. TR6, RS etc, to display a specific section of the diagram, and then VECTOR: Will produce a menu of the programs on a VECTOR1 program
voptional | scroll around to any other part of the diagram using the cursor keys. disk, and run them, this utility will cope with some forms of protection
8 B Up to 128 lcons may be predefined for each diagram, e.g. Transistors, which cannot be handled by any disk based product.
resistors etc., in full mode 0 definition, up to 32 pixels horizontally by
RO s £24 ungrarsvar A
B Hard copy printouts in varying print sizes up to 9 mode 0 screens on
an Ad size sheet, compatible with most dot matrix printers.
B Many other features including, selectable display colours,
INC. comprehensive line drawing facilities, TAB settings, etc.
B Disc contains sample diagrams and two versions of the program, one S5LIM CANON
es, of which will work from a 16k sideways RAM. DISC DRIVES: |
c and B Comprehensive instruction manual. MODEL:
e & ; _ : 220. D/SIDED 80
£2 8 7 5 Including P & P & VAT Supplied only on disc - P TRACK 400K,
" A0T/BOT compatible. s (40/80 TRACK >
SLIM SANYO DISC DRIVES: P SWITCHING)
MODEL: 5960. SPECIFICATION OF (3 T : :
EACH DRIVE: D/SIDED 40/80 7 The Sanyo disc drive is a “half-height” 40/80 track switchable
TRACK 400K, : unit of standard dimensions, built to Sanyo's usual high
i (40/80 TRACK SWITCHING) e standards of quality and reliability.
T
All inclusive price list: This means: disc drive + case + all power & data cables + UK carriage + utilities disc & manual + VAT.
%& Model CANON 211A 220  221A
Formatted Capacity Per If purchased
per drive on BBC Micro: 200K 400K 400K box10  with
Single Drive & Case: £89 £129  £154 d's‘iif’“ue
o D 40TKSSDD £17.60 £15.60
& Case/PSU: - £154 £179 . .
. 40 TKDS DD £2450 £22.50
Dual Drive & Case: = £229 £289 80 TK DS DD £28.60 £26.60
Dual Drive
& Case/PSU: £219 £259 £319 These prices include VAT &P & P.
ot DONT FORGET YOUR VECTOR 1 & 2 WHEN ORDERING.

Warranty: All disc drives sold by Chase Data Ltd come with a full
one-year warranty on parts & labour with optional extended
warranty on all drives.

Extended Warranty
¥ our Insurance of trouble free operation.

When ordering your disc drive, ask about our second and third year extended
warranty schemae. This covers ALL PARTS AND LABOUR and costs from as little
as £15.00 on single drives and £23.00 on dual drives.
Non-Warranty Service: As the experts in our field, we can offer
service on most makes of floppy disc drive.
Recalibration & Alignment...£25 per unit inc. VAT (parts extra).
Phone for details: (Tel: 0784-38487).

]
By Post: &

Send your remittance (cheques only please) with your order to:

TaEI/ANSERINATEA

T S — S TR USSR R — P CENE s R,
Chase Date Limited,
Unit 2, Crabtree Road, Thorpe Industrial Estate,
Egham, Surrey, TW20 8RN.

By Phone: (Tel: 0784-38487). Allow up to 21 days for delivery.
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TURNING YO
INTO A‘MIC

Let's face it, your BBC Micro is a demanding creature. Powerful it may
be, but using the keyboard is probably a lot harder on YOUR system
than you expected — and it's all because you're forced to *hunt and
peck’ amongst 74 keys, on a keyboard that's a hundred years old!

It's no wonder you feel like the many-headed hydra! With your eyes
being torn from document to keyboard, then to the screen for checking,
and back again. Errors and bugs are bound to creep in.

Master your BBC Micro ovemnight with QUINKEY.,

Five keys (plus control key)
pressed in easily remamberad
combinations, give all inputs
except Break. Can be used in
conjunction with BBC keyboard or
as entire replacement.

Four-channel connector for up ta
four Quinkeys. %

Contains everything you need 1o
know. Instantly learned, simple

mMnNemonics based on widely used
technique of Microwriting ensure
you're touch-typing in under an
hour.

"
Ll

Yel: CAN TOLICH TYPE I\ LESS THAAS
OWE HOUR WITH GUINAEY 'S Sixc kEYS,
USING THE FAMOUWS MicROWRITER
TECHINIGUE FROVEN BY THOUCANDS OF ({1505,

o F

5 5. 2
CXIINALY RTFYACES EVERY CHARACIER,
COMMAND AND FUNCTION W YoLIR

BEC(EXCEPT BREAS) AND SIMPLY PLUES

Supplied on cassette (User Guide
shows how to transfer to disk)

PROG merges aasily with
applications programs. WP
enables Quinkey 1o be used with
word processing packages such
as Wordwise, View and Edword
TECH SPEC — When invoked using CHAIN " WP or
CHAIN “PROG", loads at the current PAGE value and
moves PAGE up by 768 bytes. No zero-page locations

Ur \ A P i ] required. Interrupt service vector IRQ2V, correctly
g . s 3 P N - chained.
YOU ONLY MEED ONE HAND T LisE CCURALY AN D SIEED coMe AUTURALLY TESTED COMPATIBILITY — BBC model "B OS E.|

OUINKEY-AND THE LOME LEAD ALLOWS
YU TO SIT BACk, RELAX AND £0k
Ok WHAT'S REALLY (AAPOCTANT— Vet Udic.

BECAUSE YO 'RE TOUCH TYAING YoL CAN
DEVOTE ALL JOUR CONCENTRATION T READING.
ACCURATELY FROMTHE S2REEN 0R DOCUM

BASIC | or BASIC Il (except when using INKEY with
negative argument), DFS 0.90. View A1 4, Wordwise
1.17, Edword

ﬂ%@&

Microwriter Ltd.,

2 Wandle Way, Willow Lane,
Mitcham, Surrey CR4 4NA.
Tel: 01-685 0300

microwriter
U I N KE I AUD, FOR THOSE LONG LISTINGS, So confident are we of our claims that we
EEEE ® IIICEY BEALLY (5 A MUST BECALSE

offer a 14 day money back guarantee. So
e e S iy T act now by sending the coupon below.
r-_---—__--------_---
To: Microwriter Ltd., 2 Wandle Way, Willow Lane, Mitcham, Surrey CR4 4NA.

l | would like 10 take advantage of your special money-back guarantes and realise that | can return l
I the pack(s) undamaged within two weeks of delivery if | am net fully satisfied for a complete refund '
Please send Quinkey pack(s) @ £59.95 (£49.95 plus VAT and pép)
*Tick bax [1 More information about the educational pack of 4 Quinkeys and soltware for schools I
| enciose a cheque made payabile to "Microwriter Lid” for £
or gebil my VisalAccess credit card No l
Signed I
MName
Address I
Please allow up to 28 days for delivery, Reg. Mo. 1374069 mu7
L——-——--—--——-——-————J
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wak TALL!

MICHAEL MITCHELL tells
how you can double your

height - all the time...

HERE's a program to print characters
in double height on the BBC — and
Electron — “soft” display modes. That
is, all Electron modes, and all modes
except Mode 7 on the BBC Micro.

Several programs have been pub-
lished already for printing double
height, so why print yet another? Well,
most of the existing routines are in the
form of Basic procedures which are
called from a program with statements
such as:

1120 PROCdouble("Hello there")

This would cause the string “Hello
there” to be printed in twice the normal
height. However, wouldn't it be far more
useful if the large characters were
available at all times, in Basic or not?

That's what the routine presented
here does. It intercepts the operating
system routine OSWRCH and converts
each character into a double height one
before printing. All you have to do is
assemble the program and run it. From
then on, all output is printed at twice ils
normal height.

The routine checks that the VDU
queue is empty before mucking around
with characters. This is a small but
important point. If it didn’t do this, your
PLOT commands (and other VDU -type
commands) would start to go badly
WrOng.

It also checks that the display isn’t in

Figure |

Mode 7. If it is, it doesn’t attempt to
make characters double height.

The reason that it can’t do it in Mode
7 is that the double height characters are
made by redefining the character set.
This is only possible in the soft modes,
as Mode 7 characters are “hardwired”
into the chip that generates the display.

The program also checks for line feed
and vertical tab (inverse line feed)
characters. If either of these are printed
they are doubled, so that print
formatting using line feeds works
properly. Delete characters are conver
ted into double height Deletes.

Finally, the VDU 31.x.y sequence —
which Basic uses for PRINT TAB(x.y)
— is changed so that the y coordinate is
doubled.

The effect of all this fiddling with the
VDU drivers is that whereas normally
you have a 20, 40 and 80 by 32
character screen, you now have a 20, 40
or 80 by 16 screen. In Modes 3 and 6,
which are 25 lines high, you now have a

124 line screen, the extra half line being
at the top after the screen has scrolled.

The usual way of printing double
height is to get the character definition
to be printed, using OSWORD 10. This
gives a pattern of eight bytes making up
the character, as shown in Figure 1, for
the letter A.

Then redefine two convenient charac-
ters (using VDU 23) — say CHR$(224)
and CHR$(225) — so that each of those
characters contains half the definition as
shown in Figure II.

MNow to print A in double height
you want CHRS$(224) on top of
CHR$(225). You get this by the VDU
sequence:

VDU 225,bs,vt,224,1¢
where bs is backspace. vt is vertical tab
(cursor up one line) and If is line feed

(codes 8, 11 and 10 respectively).
The trouble with this method is that

_h,

CHRS$(224)

CHRS$(225)

Figure Il

LH---_J
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From Page 109

for each character printed a total of 25
calls to OSWRCH and one call to
OSWORD have to be made. This
makes it rather slow — or slower than
you'd expect from a machine code
program anyway.

To get round this, my program does a
lot of work in advance. First it redefines
the whole character set so that the codes
32-126 — the usual Ascii characters —
become just the bottom half of the
character, like CHR$(225) in Figure II,
and the same range plus 128 — that is.
160 to 254 — are defined to be the top
half, like CHRS$(224).

This has the advantage of speed. You
don’t need to call OSWRCH 20 times
and OSWORD once for each character
printed. The disadvantages are that you
lose 141k of memory in the definitions.
Also redefinable characters are no
longer available.

The listing is commented well enough
for those who want to find out exactly
how it works, so I won't bore you with
details here. A couple of general points

though. The program must go in the /O
processor even when a Tube is fitted.
This is so that characters generated in
the 1/0 processor, like the output of star
commands and the characters echoed
by the OSWORD 0 input routine, are
printed in double height.

['ve taken advantage of this fact by
accessing things like VDU variables
directly. This makes it faster and lets it
fit in one page. At the moment the
program goes in the serial input buffer at
&A00, but could be moved somewhere
else if necessary.

To use the routine, type it in (without
the comments if you're sensible) and run
it. The object code is saved auto-
matically under the name X.DblHite. If
you're using ADFS you’ll have to make
sure directory X exists.

It then redefines *KEY9 to do a quick
demo. Tape users will have to rewind the
tape when the “Searching™ message
appears on the screen. After the demo
has run you will see that vou can use the
machine exactly as before, except that
everything is double height.

Before executing the object code for

the double height text, once Break has

been pressed or the Micro has been

turned on, you must increase PAGE by

&600. This must be done to reserve

space for the user-defined characters.
To do this type in:

PABE=PABE+k500
NEW
#RUN X.DblHite

Finally, a word about cursor editing
when using the program. You can copy
from the bottom half of the character.
and usually it will be read correctly.

However some characters have
identical lower halves and only one will
be copied OK. A and H are examples.
They both copy as A.

Don'’t try to copy from the upper half
of the character or you'll get the code
you want plus 128. This results in a
tokenised Basic keyword being inserted
into the line. Michael Mitchell

Full listing starts
on Page 180

£59.50

Single drive £175
Dual drive £295

# T,
) :;A""
A

LEADS

HIGH SPEED, HIGH QUALITY, FOUR COLOUR, FLATBED.

PRINTER/PLOTTER Only £399

® Red, Green, Blue and Black.

* Prints horizontally or

QL Interface £30

Produce illustrations on your computer
simply and easily using the tracer to copy \J
existing material. Simply run the tracer
head over anything you want to produce.
Complete with full instructions, manual
and software. BBC £69.95 SPECTRUM

MIDWICH DISC DRIVES

400k, Double Sided, 40/80T switchable,

UCHIDA DWX 305

Daisywheel printer £295

BBC Printer/Plotter £10
Commodore Vic 20 Interface £40

fai

SEE US AT

25th-28th July 1985
Barhican Centre
London EC2

TEAGHERS AND PARENTS

Send for FREE educational software catalogue covering all ages from
pre-school 1o ‘A’ level. All programs listed and described.

vertically in text. ® Parallel and RS232C All prices include VAT and defivery. UK mainland. Access card holders
* Prints four directions and interfaces. can ring to place order. Write with order and cheque (stating computer)
255 sizes in graphics. ® Full guarantee. to:
® Plotting area 298 216 mm. & BASIC ASCIll command BIZZELL COMPUTERS
® Plotting speed 100mm/sec. codes and parameters. WALNUT TREE HOUSE,
® Step size 0.1mm. ® Full manual {cassette and FORMNCETT ST. PETER,
® Self test and auto functions. commands for BBC Micro). NORWICHNR16 1HR.
Ideal for ?raphs. drawings, symbols, axes, geometric patterns, PERSONAL CALLERS WELCOME (10.00-5.00) Phone for
charts, diagrams, circuits, computer art, flowcharts, 3-D, contours etc, appointment (095389-592)
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urana best name in

— ' o - memory for a range of disk
§ 1 drives, now introduce the
Fl] first of a new range of

._ bt computer products. A low

I_ [ cost and fully guaranteed
T

Ead graphic plotting aid for the

| 7 BBC Micro. This compact
display cursor moving
device simplifies
programming with the touch
of the stylus. The product
comes complete with a
programming instruction
booklet and hag uses in
graphics, computer aided

P design, educatir« and

= games.

@ Mouse substjtute

@® Smart keybml!rd supplement
® Education |

@ Flexible numeric keypad

@® Graphic inpqtdew'ce

@ CAD/CAM system

ONLY £54.95 inc.VAT

¥ The best name in memory

Cumana Limited, Pines Trading Estate,
Broad Street, Guildford, Surrey, GU3 3BH.
Telephone: Guildford (0483) 503121

Telex: 859380

p, THE PINES TR

To: CUMANA LIMITE
Please rush me: - |
debit my access’ visa ca
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ALTRAENIGMA DISC IMAGER is a very powerful 16K ROM which reaches parts of the disc that no

other ROM can. X
Enigma gives you 33 more disc commands. Enigma will image any disc, intercept calls to osbyte,
read and write deleted data, edit irreqular sectors, repair bad tracks, unlock locked tape files, - R

displays the disc ID information, dual formats, transfers tape to disc, disassembles code fromt

selectively copies files, displays calls made to osbyte, displays calls made to osword. i
The above are some of the very powerful commands in Enigma. If you have a BBC disc sy=

Enigma will prove invaluable. Enigma is 6502 tube compatible.

ALTRATUBEEDITOR is a new and
unrivalled full labelling disassembler and
editor ROM for the BBC and the second = i 00 P
processor. Some utilities of Altra Tube i '
Editor are append labels to those in
memory, disassemble in 6502 and 65C02
mnemonics, end file overlay, delete given :
label, delete hex range, delete markers, o
dump memory, edit memory, overlay
files, find strings and bytes, define a hex region, define a label, list
memory, load labels, list labels, set memory, calculate and print
values, print embedded textina program aftera call, saves ROMS,
saves labels. Altra Tube Editor also supports many of the 6502
“Illegal” opcodes.

Altra Tube Editor functions in the BBC as well as in the £502
second processor.

i
T
-
|

ALTRAPROBE is a 16K ROM giving you 40 more utilities not available
in any other single ROM.

- Probe gives you an assembler text formatter, lists a basic
programme from file, disassembles, sends screen graphies to
printer, memory editor, turns the tube on and off, lists basic
variables, moves a program in memory, Altra Probe also contains
the complete basic-ed utilities. Altra Probe is an essential utility for
all machine code and basic programmes.

Altra Probe is available for use with the 6502 second processor.

ALTRA BASIC-ED is an ideal ROM far -

the basic programmer giving you the

most advanced utilities available.

Basic-Ed will list matches, number

matches, selective or global replace, bad programme
relink, copy a block or line into another position, super
pack, relocate, renumber, unpack, tables any line
number references by goto's etc., tables-every variable,

formats listings. / / !
1]/

Altra Basic-Ed is available for use with the 6502 second processor.

ALTRAFIRSTAID 1+11s an economy 8K utility ROM designed for the basic and machine
code user. It offers a large number of very useful routines in a simple to use form.

Altra Firstaid 1-] will disassemble, dump ASCiiand Hex, list sideways ROMS, prints the top of the variable table, has a free
space calculator, calculates the checksum of any sideways ROM, searches for a string, strips REMS, clearsall variables,
clears RAM from S400 to SB000, has a machine code monitor. lists the OS calls with their vectors, lists the first 24 control codes.

Altra Firstaid 1- 1 is ideal for the beginner and expert.
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ALTRA ROMS

209 North Street
Leeds LS7 2AA

Telephone Orders: (0532) 451508

| Send order to: Altra Roms, 209 North Street,

Leeds LST 2A A, West Yorkshire.
Please tick items required.

[ lEDI g49 | lpROBE2£49 | |BASIC-ED£25

—

L_|ALTRA Tube Editor £49

I enclose the total sum of my order £_
Cheque PO. or Credit Card Number

L! I enclose my order for the above products
|—_ Flease send information sheeton__

| |PrROBE1£39 | JrAIDI-1819 | |BASIC—ED2£35

S.A.E. enclosed
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Datatrace is exceptionally inexpensive not because of any reduction in quality, bu
because its design is based on a revolutionary switch of emphasis from hardware #
software. Datatrace minimises the specialised hardware and hands over much of th
analysis and all of the control processes to a B.B.C. Micro. Both control and analysi
readouts are shown on an ordinary screen.

The software, while emulating the traditional hardware settings, is designed to be self
explanatory and exceptionally user-friendly. Formatted display is in binary with an
additional choice of Hex, Octal, Decimal or Ascii. Facilities exist for complementing;
comparing and searching memory.

Datatraces major facilities are:

@ Price/Performance - no competition comes close @ Exceptionally user-friendly @ Large 4 colour, easy
to read displays @ 16 Data channel inputs @ 50 mhz @ 18 Bit word recogniser, external trigger, delay’
trigger and manual @ Asynchronous clock D.C.t050 mhz @ 16 by 8 k Data memory store @ Powerful’
® Powerful word and event search @ Hex, Binary Octal, Ascii and Decimal formatted display @ Hard
copy print out, extensive save and recall facilities @ Active probes with channel status displays @
Automatic self test and diagnostics @ Built -

in help screens @ External clock frequency
D.C.to50 mhz @ 8 bit programable pulse
generator @ 100 mhz frequency counter
with novel features @ D.C.to50 mhz signal
generator (T.T.L. square wave) @
Auxillary 5 V.D.C.@ 1 amp power
outlet




A HIGH QUALITY, HIGH PERFORMANCE,
LOW COST LOGIC ANALYSER.

16 CHANNELS (@ 40/50 MHZ
WITH 8K X 16 BIT MEMORY

ALL FOR £499
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now more about Datatrace please contact:
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STIMULATED by the excellent article
on titling home videos in the September,
1984 issue of The Miero User, we
decided to extend the ideas presented
there by simultaneously recording
computer graphics and stereo music on
to the video tape — the idea being to
record computer graphics which “fit” in
time with the music.

The end result is a video recording
which gives you something original to
watch as well as being able to listen to
the music.

The only additional equipment
required is a stereo system — which a
large percentage of people will already
have — and suitable connecting leads.

So far we have managed to create
: some fairly interesting results using
electronic music., which seems to fit very
well with computer graphics.

Using slow-moving graphics pat-
terns for very slow pieces of music,
flashing colours for more up-tempo
music, and speeded-up flashing colours
for fast music, the finished product can
be quite impressive.

As the flash rate can be altered very
accurately — from once every five
seconds to fifty times a second — you
can usually manage to get the graphics
to fit almost any piece of music.

Using a very fast flash rate produces
a strange effect with the colours which is

Computer graphics
swing with your
favourite stereo
music thanks to

this up-beat program
by JULIA and
JULIAN AIZPURVS

almost hypnotic as you watch it. Please
note that this can be dangerous to
epileptics!

Try watching the recordings in a
darkened room with the brightness and
colour turned up slightly on your TV.

These recordings could be useful at a
party.

After creating a video recording with
some suitable music and computer
graphics, place the TV in a fairly high
position in one corner of the room.

Play the video tape with the sound
through your stereo system, and the
lights in the room turned down, and
hopefully you will have your party
music along with your own light show.

Here's a step-by-step guide of how to
go about it:

@® First of all the modification to obtain
colour from the video out socket on the
computer will have to be made. This will
differ depending on which issue of
printed circuit board you have.

® Purchase the necessary connecting
leads — computer to video recorder and
amplifier to video recorder. These will
vary in type depending on your videg
and amplifier. You may requirg
non-standard leads which will have to!
be made up.

@ Plug all units into the mains. Connect’
leads correctly (see Figure I).

® Switch video “source” button to
“Aux” (this just means the video will
accept its input from an alternative!
source, that is the computer, instead of’
the TV transmissions.)

® Load a program into the computer.
® Place a record on the turntable
(assuming you wish to record sound
from a record).

® Set amplifier source switch to the
usual position for listening to a record.
® Switch all the units on — amplifier,
video, TV and Turntable.

@ Switch TV to the video channel
Place a blank tape in the video recorder.
® Type RUN on the computer but do
not press Return.

® Press Pause and Record/Play on the
video recorder (or whichever buttons
are appropriate for recording on your
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video, but pausing for a few seconds).
® Start the record playing the appro
priate piece of music and at the same
fime press Play on the video (to start
recording) and Return on the computer
to start the program. (This is not as
difficult as it sounds if you have a
remote control unit for the video!)
® When the desired piece of music has
linished press Stop on the video
recorder and rewind the tape. (You can
now take the record off and stop the
program running.)
® Switch the amplifier source button to
“Aux”. Press Play on the video
recorder. The program should appear
on your TV and the sound should come
through the loudspeakers of your stereo
system.
® If you turn the amplifier off the
sound can still be heard through your
TV.
® If it has not worked as expected, go
through the procedure again, checking
each step very carefully.
® If you don't have a stereo video
recorder or if you find it too difficult to
synchronise the music with the
program, the following method is much
easier:

Record the program only on to the

>

to video tape)

“Auxihary out” or “Tape deck out™
sockets (for recording sound on

“Auxiliary in” sockets

AMPLIFIER
(from stereo system)

\l-Ln —— - playing back video

recordings through
SLETE0 System)

“Video in” T™—————u | ,_

“R.F. n"
socket

_I_L/

TV

/ socket
i =

. PRE ot

socket

VIDEO RECORDER

———“Source” switch

COMPUTER

| et

*Audio in/out™

socket

set to “Aux”™

“Yideo out™
socket

Figure I: The set-up that enables you io simultaneously
record compuier ouipul and music on to video tape
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From Page 117

video tape. Rewind the tape. Then, using
the Audio Dub facility on the video
recorder, record the music on to the
Lape.

The result will be the same except that
the sound will be in mono regardless of
whether you have a stereo video
recorder or not.

The obvious advantage is that you
can repeatedly try out sequences of
music with the program until the timing
is just right.

Program I demonstrates the techni-
ques required, along with an explan-
ation of how to make it “fit” with the
MUusic.

This program appears to fit extremely
well to “Equinoxe™ by Jean-Michel
Jarre (or “Oxygene” by the same artist).
Both these LPs should be in stock at
almost any record dealers.

The program makes extensive use of
all the GCOL options (from 0 to 4) and
runs in Mode 1, which shows off the
BBC Micro’s superb graphics cap-
abilities.

Run the program while listening to
the first few minutes of side 1 of either of
the records mentioned. You can see how
the graphics appear to “flow™ with the
music.

Now make the following alterations
to the program:
24 #F1 9,18
25 ¥ 10,18
(Substitute 26 for 18 if you are listening
to “Oxygene™)

These lines alter the flash rates of the
colours.

Change line 80 to:

88 VDU 19,2,RND(&)+8;8y19,1,RNDIS

B0

This line changes the logical colour
and 2 to a random of some of {
flashing colours (9 to 14). Delete lin
270 to 310 as this final sequence is
required.

Run the program again, this tif
while listening to the first five minutesi
so of side 2 of either of the records. ¥
should find the result quite impressiy

Finally, make the following chz
to the program;:
Change:

24 #FL 8,3
and:
25 #F) 18,3

This speeds up the flash rate to ver
fast.

Also change:

80 VDU 19,2,RND(3)+8;08419,1,RND(3)
1;8;

This alters the logical colours to 9, |
and 11 for colour 2 and 12, 13 and [
for colour 1.

About two-thirds of the way througl
side one of either of the records the
music develops into a very fast rhythmi
section. Listen to this section whil
running this version of the program.

Try experimenting further with th
program. By changing the value of R ¢
a larger number or by altering the step
value, or altering the value multiplied by

S REM PROGRAM I
18 REN J.& J.AIZPURVS
15 REM (C) The Micro User
208 WODEL
38 ONERROR RUN
48 D=RND(-TINE)
5@ VDU23;8202;0;0;0;
68 VDU29,640;512;
78 REPEATICLS
88 VDUL?,2,RND(6);@;19,1,RND(G) ;04
98 Rs5i2
188 FORX=8T02,54P1 STEP.Q5
118 6COLA,1

188 FORE=1T02:FORX=T02,54P1 STEP.D
198 BCOLS, 11 PROCRADIUS (R)
208@ GCOLB,2:PROCRADIUS(-R)
210 R=R-S:NEXTENEXT

220 R=512

230 FORX=BT02,5#P1 STEP.85
248 BCOL3,2:PROCRADIUS(R)
250 BCOL3, 1:PROCRADIUS (-R)
268 R=R-5:1NEXT

278 R=512

280 FORX=BTOD3,54P1 STEP.B3
298 GCOL4,2:PROCRADIUS (R)
388 BCOL4,1:PROCRADIUS (-R)

120 MOVER,B:DRAWRESIN(X) ,R¥COS(X) 318 ReR-5:NEXT
138 BCOLR,2 328 FORQ=1T0S8@:NEXT
148 MOVER,B:DRAN-R¥SIN(X) ,-R#CO8(X) 338 UNTIL FALSE
150 ReR-5 - 34 DEFPROCRADIUS (R)
160 NEXT 350 MOVE®,B:DRANRECOS(X) ReSIN(X)
178 Re=§12 368 ENDPROC
Program [
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PI, many different designs based on this
program can be achieved. For example:

% R=1800
100 FOR X= @ TO 18#P1 STEP .05
158 R=R-2

Delete lines 170 to 360, except line
130.

By now you should be able to begin to
see the sort of effects that could be
created.

Obviously it becomes more interes-
fing if you have several different designs
0 play around with for each piece of
music.

The scope for creating videos of this
lype is limited only by your own
imagination, programming ability and,
4 usual, the time it takes.

If you don’t own a copy of either of
the LPs mentioned vou should still be
able to obtain a feel of what we are
agiming at by running the program.

In order to make the graphics fit
gccurately to the music it may be
necessary to time each sequence of
music first, then use the Basic variable
TIME in your program.

For example, suppose a piece of
music is 10 minutes 30 seconds long
1630 seconds) and is made up of three

different sequences of 220, 180 and 230
seconds, requiring three different
sections of computer graphics to fit to it.

All you have to do is set up your

program as follows:

(220 + 180 + 230 seconds).

If several different programs are
being used you will have to merge them,
remembering to alter the line numbers
as necessary.

10 TIME=R
20 REPEAT
1008 1st section

2000 UNTIL TINE)=2200
2010 REPEAT
2028 2nd section

3000 UNTIL TINE)=4000
3018 REPEAT
J028 3rd section

4008 UNTIL TIME)=4300

[t is important to note that it is illegal
to record copyrighted music on to video
tape (even though you would actually
have to purchase the records initially).

However, I believe you can obtain a
yearly licence for a small fee, which
allows you to record most copyrighted
music on to video tape of film Jor yvour
own personal use.

You should in no circumstances
attempt to sell, hire or publicly
broadcast any video recordings of this
nature.

For the more ambitious, you could
try creating moving pictures, drawings
and simulations or even a complete
animated film with the music being
generated by the computer.

You could also use titles (as in thé

The computer cycles through the first
section until 220 seconds have passed.

It then goes on to the second section
and continues until 400 seconds have
passed (220 seconds + 180 seconds).

Finally it cycles through the third
section until 630 seconds have passed

article in The Micro User, September,
1984) to introduce each program,
section or piece of music.

Computer Concepts Graphics
Extension ROM or Addcomm could
help you to create more interesting and
unusual graphics. Other painting and
graphics software could also be helpful.

30 Leave this line out until you have typed the 180

Sets up a loop from 1 to 2 and another I:ﬁp to

‘program in correctly. By pressing the Escape

draw design.

Uses GCOL1 with logical colour 1. Calls
PROCradius.

Uses GCOL1 with logical colour 2. Calls
PROCradius. .

Decreases radius by 5. Goes back and cycles
through sequence until design is drawn. then
goes back to first loop and does it all again using
GCOL2 with logical colours 1 and 2.

Sets radius to 512.

Sets up loop for drawing design again.

Uses GCOL3 with logical colour 2 and then
logical colour 1 calling PROCradius each time.
Decreases radius by 5. Goes back and does it
again until next part of design is complete.
Resets radius to 512.

Sets up loop to draw design again.

Uses GCOL4 with logical colour 2 then logical
colour |1 calling PROCradius each time.
Decreases the radius by 5.

Delay loop, to pause when design is complete,
before starting the whole thing again,

Repeats the whole program indefinitely.
Define PROCradius. Moves cursor to centre of
screen and draws design.

key it will restart the program, allowing you to 190
find a combination of colours you like.
40 Seeds the random number generator so that the 200
same combination of colours will not appear
each time you run the program. 210
50 Turns the cursor off.
60 Sets the graphics origin to the centre of the
: screen. 210
70 Starts the REPEAT . . . UNTIL loop, clearing 230
the screen each time the loop restarts. 240-250
100 Sets up the loop for drawing the design.
110 Uses GCOLO with logical colour 1. 260
80 Changes logical colours 1 and 2 to a random of 1
to 6. ! 270
90 Sets the initial length of the radius (R) of the 280
design. 290-300
120 Moves to the centre and draws the first part of
the design. 30
130 Uses GCOLO with logical colour 2. 320
140 Moves to the centre of the screen and draws the
second part of the design. 330
150 Decreases the radius by 5. 340-360
170 Resets radius to 512.
Description of Program [
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NO doubt you will have seen the
omnipresent clock while watching
Breakfast Television. Wouldn't it be
good if you also had such a clock while
programming on your BBC Micro? It
would be even better if it had an alarm.

I decided to develop such a program
but immediately came across several
problems.

@ [t would have to use interrupts.

® Which interrupt could I use?

® What to do in different screen
modes?

® Where to put the clock?

I decided on a digital display in the
top right-hand corner on a blue
background. The clock would only be
displayed in Mode 7 and not any other
mode, as the program accesses the
screen directly (for speed). It would, of
course, continue to “tick™ even when it
is not displayed.

What is needed for this application is
an interrupt generated once a second.
Since with interrupts we are dealing with
milliseconds we must also use a
secondary counter (count in the
program).

If an interrupt is generated 20 times a
second, count must be loaded with 20,

Locations in SHEIL A
associated with Timer I

&FE64 — Timerl counter (low byte).
&FE6S5 — Timerl counter (high byte).
&FE66 — Timerl latch (low byte).
&FE6T — Timerl latch (high byie).
&FE6B — Auxiliary control register.
&FE6GD — Interrupt flag register.
&FEGE — Interrupt enable register.

Time you had |

an alarm clockl

on your micro

RICHARD GRAVES shows how to set it

Yo

then decremented once every interrupt,
and the clock updated when count
reaches zero.

Many interrupts are placed at the
user’s disposal. One of the least
publicised is that generated by Timerl
on Port B of the User VIA. This is a
rather special interrupt as you can
choose how often you want an
interruption.

The value in the counter
(& FE64,&FE65) is decremented every
millionth of a second, and when it
reaches zero an interrupt is generated.

Two things can happen then — either
no further interrupts will occur (single
interval mode) or the contents of the
latch (& FE66,&FE67) will be loaded
into the counter and the countdown will
start again (free-running mode).

To select the first, Bit 6 of &FE6B
must be set to 0 (AND &DF), else set to
1 (OR &40) for the second. In the clock
program we obviously need free-
running mode.

When you set the counter to a certain
value it is also stored in the latch. The

value in the latch however can be alte
later to change the frequency of
interrupt. Writing a value to the count
high byte (&FE65) will start t
countdown. '

Interrupts will only be generated
you have enabled them. This is done B
writing &C0 to &FEGE (interrupe
enable register). Writing &40 to & FE§
will disable Timerl interrupts.

&FE6D (interrupt flag registe
contains &CO (bits 6 and 7 = 1)
Timerl has caused an interrupt. It§
necessary to check this if you are usinj
other interrupts simultaneously.

In your interrupt routine you mus
also ensure that you have clearcll
&FE6D, or else the computer wille
literally get stuck. To do this simplj
write &C0 to &FE6D. Howeve
reading &FE64 or writing &FE65 wil |
also do the job.

The contents of &206, &207 mus
point to your interrupt routine. Thi
routine should, as usual, preserve al
registers and return to the addres
previously held in &206, &207 — JMP

18 REM 24 Hour Clock

20 REM By R. Braves

38 REM (c) The Micro User

40 REN

58 #F)258,253

40 FORNY=1T02008: NEXT

78 zp=4F8

8@ FORNX=@ TO 2STEP2

%9 Pi=L900

188 [OPTNX

118 ,enable_int

128 SEI:LDAL286:5TAoldv:LDAL287:STA
oldv+l

138 LDA#interrupt MOD256:STALZ06:LD
Afinterrupt DIV256:STAL287:CLI

148 LDARL4D: DRALFESB: STALFESR

158 LDA#&CE: STALFESD: STALFESE

168 LDARL:STAcount:LDARD: STAsode?

178 LDA#&26: STALFES4rLDARLCI: STARFE
65:RTS

188 .disable_int

19@ SET1:LDAcldv:STALZBS: LDADLdv+1:5
TAL287

280 LDARLAB:STALFEAE:CLI:JMPexit

218

220 .interrupt

238 LDALFC:PHA: TXA:PHA: TYA:PHA

240 LDARLAD: ANDLFEGD: BNEtimer! _inte
rrupt:JHPexit

250 .timer!_interrupt

268 LDASFEAA

278 LDAR355:LDXL28A: CNPE7:BEQstore_
sode:LDX#E

288 .store_sode 5Timode’

298 LDAL28A:CHPE#255: BEQdisable_int

00

318 DECcount:BEQprint_timse:JMPexit

328 .print_tiee CLI:LDA#28:5TAcount

338 LDA#®:5TAalteap

340 LDALIS0: STAzp: LDALIS1:STAzp+1L
DY#39:LD1#12

338 LDY&I9:LDXR12

360 LDAsode7:BNEdi splay: LDARKCE: ST
1p+l
370 .display LDAttab,X:STA(zp),YiC
Paldat,X:BNEnext_display: INCalteap
388 .next_display DEY:DEX:BPLdispl

y

398 .update time LDY#1D

482 .increaent_loop LDARS8:STA
JSRchange: CHP#48: BNEcheck _hour

41@ DEY:LDAR54:5TAteap: JSRchange:(
P#48: BNEcheck_hour

428 DEY:DEY:BNEincrement _loop

438 .check_hour LDY&3:LDAttah,Y:C
#58: BNEcheck _alara ;

448 LDAttab+1,Y:CHPE52: BNEcheck al
ra

450 LDA#4B:STAttab,Y:STAttab+1, Y

448 .check_alara LDAalteap:CHP#1]:
NEexit:JSRsound
478 .exit \end of interrupt routi

488 PLA:TAY:PLA:TAX:PLAISTALFC1 NP
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(OLDY) 15 used in the program.

When run the program will ask you
for a time in hours, minutes and
seconds. The clock works in 24 hour
ime, so for 10 past 7 in the evening you
must type 19, 10, 0. You will then be
asked for the alarm time — that is, when
you want the alarm to sound. When the
alarm does go off press Escape to stop it
or it will continue indefinitely.

The machine code is about &16F
bytes long. Changing P% in line 90 will
idllow you to place the code elsewhere.
Probably the best place to store it is at
&900 onwards, as long as vou don't use
this space for any other purpose or use

up

ered

the Wiile handling on the cassette filing

nter W system.

the The program uses two consecutive
bytes in zero page. These are selected by

d if W zp” in line 70. One of the best places is

eby Wat&F8. &F9, as these locations are not

rupt
EAE

used by the operating system.

If you type *FX 250,0 while the clock
i running, it will stop being displayed.
Typing *FX 250.1 will turn the display
back on. If you want to stop the clock
completely use *FX 250,255.

The clock uses interrupts generated
2 times a second. To work out the
value to store in the counter you must
fake the time interval and multiply it by
a million, in this case 1/20 * 1000000
S0000.

ter)
) af
[t is
sing

ust
red
will
iply

ver 50000 in hex is &C350 so enter &50
will mto & FE64 and &C3 into & FEG5. The
largest interval vou can have is just less

st than 1/15 of a second.
[his The VIA clock is not extremely
all accurate so it is best to lower the value
e5 5 stored in the counter shightly, especially

if vou are using a disc.

dv)
498 .change LDAttab,Y:CLC:ADCH1:CHP
enp: BNEPL+4: LDAR4BE: STAttab, YIRTS

908 .sound LDA#BT:JSRplay

310 LDA#181:JSRplay

328 LDA#117:J5Rpl ay

338 LDALFF:BPLsound:RTS

340 .play STAeusdat+4:LDY¥eusdat MO
256:LDY#musdat DIV256:LDART: JSREFFFIL
RTS8

5528 .oldv BRK:BRK \old contents of
(k286)

368 .mode? BRK \1f this contains @,
o not display time

378 .count BRK ‘decremented 20 time
§ 4 second

380 .altemp BRK \temporary alara wo
rkspace

398 .temp BRK \temporary time works
pace
680 .ttab \data for time

pla

610 IPL=PY+13: [OPTNY:,aldat \data ¢
or alare tise

620 1PX=PY+13:[OPTNX: . musdat \data
tor alarm sound

630 INEXT:PY=PY+8

648 FORNL=RTD33

630 READttabINY

668 NEXT

678 DATA132,157,131,48,48,58,48,48,
o8,48,48,32,32,132,157,131,58,58,58,5
8,38,58,56,38,32,32,1,8,243,255,89,0,
3,8

58@ MODE?

498 INPUT® Input Time in hours,minu
tes,seconds® ‘Hi,N1,51

780 PROCenter (HY,ttab+3)

718 PROCenter (ML, ttab+s)

728 PROCenter (SX,ttab+9)

738 INPUT'® Input alare Time" "HI, N1
ok

748 PROCenter (HX,aldat+3):PROCenter

(N%,aldat+t) :PROCenter (5X,aldat+9)

758 PRINT' " Press any key to start
clock...."

760 #FX15,1

778 A=GET

780 #F1250,1

798 CALLenable int:CLS:END

800 DEFPROCenter (VY,AX)

810 S$=5TR$VY

820 IFLENS$=1 S$="0"+5%

838 7AX=ASCMID$ (S%,1,1)

840 AL?1=ASCMID$(S$,2,1)

858 ENDPROC

This listing is included in this
month’s cassette tape offer. See
order form on Page 205.
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BETA-BASE gls
£25 g

[kanced
WHAT IS A DATABASE?

It is a FILE containing RECORDS, each record
consists of a number of FIELDS containing the
information—an analogy can be drawn with acard
index in which a box of cards is the file, each card
is a record and each line on the card is a field.

SPECIFICATION

1) Random Access — disc based, single or
dual drives.

2) File Sizes — max 65,000 records.

3) Record Size — up toa 2048 characters
and 200 fields.

4) Field Size — up to 254 characters.

5)Holds — approx 1200 ADDRESS
records per 100k.

6) Search — 5search fields using

powerful options.

7 Sort — 500 records on 3 fields
in 60 seconds.
SYSTEM FEATURES

« CALCULATE—using any valid expression
and store results.

* POWERFUL PRINTOUT OPTION—
eliminates need for separate mailing program,
parallel/Serial Printout allows setting of printer
control codes, line spacing, tabulation,
Headings etc., plus label printing with
horizontal and vertical tab control.

# REDEFINE—Titles, field widths, number of
fields, number of records etc.

+ TRANSFER—Records from one file to
another.

* SEARCH LISTS—Allow creation of sub
Databases within main Database.

#+ GLOBAL ENTRY—provides easy entry of
repatitive data and a powerful global edit/
update facility that will save hours of typing.

* SPOOLER—enables you to create spooled
files that are compatible with Wordwise, View
and other word processors. The spooler
program will allow you to format your spooled
file in the same way as the powerful printout
option. You can therefore have headings,
columns, titles, numbears etc.

* INPUT—is a routine included on the disc
which will allow you to write your own utilities
for accessing your data. Many ofthe  programs
on the coming utilities disc were written using
this procedure.

+ TUBE—compatible with the 6502 second
processor.

+ Comprehensive manual and tutorial,

Beta-Base Utllities disc containing manj
advanced features such as full disc sort, ANDVO

- searchon 10fields, wildcards, mailmerge + many
other features.

Available Now £12

“'Beta-Base is a joy to use”
BEEBUG March 85

"Excellent value for money"'
A & B Computing OCT 84

“rated best value for money"
ACORMN USER Dec 84

&2
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MICRO SUPPLIES

No

REPLICA Il £12.00 jcj

In addition to workin

with the standard single

density DFS’s REPLICA Il is now compatible with
the following double density DFS: OPUS 3.45,
UDM v. 2.00 and CUMANA QFS.

Theoriginal REPLICA set a very high standard so
the specification that we set our chief programmer

resented him with a real challenge. In fact

EPLICA Il is now 2 separate programs, one for
DFS using the B271 controller and the other forthe
various DDFS that fully implement OSWORD &7F.
REPLICA Il will transfer many of your cassette
based programs to disc, even more than REPLICA
did. Now when you buy disc drives you do not have
to throw away your expensive cassette based
programs.

REPLICA Il transfers ‘LOCKED' programs,
programs loading as files, programs that load
below &EOO, those with upto 9 sections and those
up to &6E in length e.g. adventure programs. No
mare waiting for 6 minutes whilst your adventure
programs load.

REPLICA Il is very easy to use and the user just
enters a name, how many sections and whether
CHAIN, *RUN or *LOAD is used to load the first
section. Press play and let the program do the rest,
even a menu. Just think how much it will cost you
to buy adisc version of your favourite program—it
is probably more than REPLICA I, which will hold
upto 16 programs, limited only by the disc capacity
and catalogue.

STATEDFS & 40 or B0 tracks

/{éw_/ PROFILE i £12.00

A PROCEDURE LIBRARY
MANAGEMENT SYSTEM

MNow you can start the procedure library that you
always promised yourself. PROFILE allows you to
store, list, merge and grab procedures without a
of the headaches. Automatic alteration of LINrE
NUMBERS and resident variables such as TOP.
LOMEM elc release you from the tedious choreof
setting and resetting, checking and rechecking.
PROFILE leaves you free to create your programs
without disturbing your chain of thoughts.

* 100 Procedures can be stored on each disc
(disc space allowing)

* NO LIMIT to the number of procedure discs
used

#+ MERGE Procedures into your programs easily

* LIST Procedures from disc to check suitability
etc

+ REMAME Procedures ondisc

* GRAB new Procedures from existing
programs

+ NESTED Procedures can also be grabbed
automatically

A Procedure can be a FUNCTION, a BASIC
program or part of itora PROCEDURE.

With PROFILE you will quickly amass a wealth of
procedures which will enable you to write programs
quickly and easily. Simply write the controlling
prn&ram containing the procedure calls and
PROFILE will merge the procedures for you.
PROFILE in effect provides you with a MACRO
BASIC in which you only have to define the
procedurea once and it can be re-used
automatically thereafter,

Make life easier for yourself and order PROFILE
today.

1
IN UTILITY SOFTWARE!

BETA-ACCOUNTS
INVOICE & DELIVERY

ILI.
/me»"- NOTE MODULE £25.00 ﬁ

Thisis the first module in an integrated accounti
suite of programs written to be used and not simply
toplease an accountant. This module containsa

INVOICE and DELIVERY NOTE program with 80
column input and screen editing, you see what
be printed before committing yourself. Account
customer details are inserted automatically and
delivery notes generated automatically wheg
required. Customer details without accou

numbers can be automatically placed in a Bela
Base compatible file for use as a mailing list.

A sales ledger sheet is printed automatically wheh
there is enough data to fill a page, alternativelyt
user can print the ledger sheet before a full pageis
suit his needs. AT details are generated at the end
of the VAT period and the year to date figures canbe
viewed at any time. Provision is made for multiple
VAT rates including standard, zero, export ang
exempt.

A transaction file is generated for accou
customers for use with the STATEMENTS and
ACCOUNTS RECEIVABLE module,

Future modules will be STATEMENT and

ACCOUNTS RECEIVABLE, STOCK CONTRO

ACCOUNTS PAYABLE and NOMINAL LEDGER!

All relative files are compatible with CLARES Bet:

Base which can be used to manipulate the files as

required. A Beta-Base Utilities Disc will soon b

available and will ide Mail-Merge facilities ang

links into ULTHAgﬁC plus many other features

* INTEGRATED ACCOUNTS and DATABASE

* MULTIPLE VAT rates

* SCREEN EDITING with insert & overwrite

* AUTOMATIC DELIVERY NOTES

* INVOICE COMMENTS

* ACCOUNT HOLDERS details inserted
automaticall

* MAILING LIgT enerated automatically

* LEDGER SHEET printed automatically

# VAT sales returns prepared

* TRANSACTION FILE generated

» Beta-Base compatible

This program was writtan for our own use and i§

used to prepare hundreds of invoices per week. Il

has no unnecessary questions or keys to press ang

extensive but easy edit options, we have made life}

as easy as possible for ourselves so why not take

advantage of our efforts.

Requires double sidedsingle or twinsingle sided
drives for minimum configuration -no stock
control or customer database. Doubla sided
:lrsi:eds will enable a full integrated system to bé
u +

FUN HOUSE £10.00 x

FUN HOUSE is a highly original suite of
aducational programs suitable for ages 3to 13 The
program is designed to encourage children to spe
words which relate to objects found around the
home. Animation and music araused to good effect
and some highly original ideas are incorporated.’
Each room exercise is terminated with a warning
item e.g. the lounge finishes with 'FIRE’ which}
goes on to engulf the whole lounge. Tests witha'
newly hired 4 year old resulted in us having to prise
him away from the keyboard after 2 hours. In thal
time he had gone from never having used a
keyboard to finding the location of all the keys very
quickly and entering the correct answer. He had
thus started on the path to learning spelling and
familiarised himself with the keyboard including
the use of DELETE to correct his mistakes. Can ;ou
afford not to give your children the same start?

98 Middlewich Rd.,

Morthwich, Cheshire CW9 TDA.
Tel: D606 48511

OpenS—5pm Monday—Friday
LUMCH 12.30—1.30

Send for detailed newsletter

All prices inclusive of VAT & Carriage

NO EXTRAS! Please state 40 or 80 track disc
and state which D.F.5. you use
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THE NUMBER ONE

TOOLKIT ROM
FROM CLARES

BROM ;¢ £34.50 ‘¥ £27.50

BROM is the first toolkit ROM to provide a FULL SCREEN EDITOR,
which means that you can scroll your program up and down just like
WORDWISE does with text, do not confuse this powerful editor with
the line editor used in other toolkit ROMs. The EDITOR allows
nsértion and deletion of lines and insert and overwrite within a line.
This is the editor that the BBC micro should have had.

Closely related to the EDITOR is the EXTENDED ERROR
HANDLING which will trap errors ina program and enter the EDITOR
itthe line generating the error, notonly that but it will also position the
tursor as near to the statement causing the error as possible, no more
wading through multi statement lines trying to identity the error.
Commands unique to BROM are:

ROMON & ROMOFF which enable you 1o turn ondoff sideways
sothat they stay off even after CTRL/BREAK, myu%&hram ;

tlashes especially for users with second : is alsoworks
with the DFS and reverts to PAGE &EM& ly.

CASE which forces input into upper or lower case irrespective of
capsfshiftloek. . -

FLIST which lists a program one statement to a line but more
mportantly it will even list‘BAD PROGRAMS’ : . :
ONEKEY is a single key entry option but you can alsodefine yourown = s
srings to any Il key, just like an extra 48 funclion keys.
Another group of commands provide FIND and selective or P
SEARCH and REPLACE facilities. These commands with
strings and keywords or a mixture of both a»qT"“:FNnghﬁnT*
ﬂimistmemu line containing PROChelp, the 'T' simply tokenizes any
raywords,

fet another group of commands alfow fines 1o be moved or copied to

anew location. _
The other commands provide function key editor, 'BADP
ture, variable lister, integer variable flush, program com,
Thisis & genuinely useful ROM that no user s B
warned, once u

=3

40 TRACK

80 TRACK

3" DISC—ADD £3 :

EPROM T

U
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UNLESS STATED ALL DISCS COMPATIBLE
WITH ACORN, WATFORD 1.3, AMCOM, UDM
2.0, OPUS 345 AND CUMANA QFS. PLEASE
BING FORCOMPATIBILITY WITH OTHER




THE idea of a second processor is by no
means new, bui Acorn has done more
than anybody to bring the concept to
reality at an affordable price. Let’s
explore the increased power this brings
and how you can benefit from it.

When 8 bit microprocessors were
first introduced, the addressing range of
64k seemed so huge that many people
thought it was a little over the top.

Those were the days when mini
computers like the PDP8 ran quite
happily on 8k of memory.

It took 512 chips to make up 64k of
memory and the powér supply require-
ments made it very difficult to get that
many chips working on one system.

As time passed it became possible to
fill up the 64k of address space, but only
on the more expensive machines.

Nowadays most microcomputers
have the 64k of memory space full and
the designers are scratching around for
tricks to increase it.

In fact the only way to do this is to
“bank switch” memory. That is, have
64k of memory available at any instant,
but make part of it switchable.

This is rather like reading a
newspaper through a card with a small
hole. All the print can be accessed, but
only a bit at a time. This is what happens
with the sideways ROMs in the BBC
computer.

The only way to truly increase the
power is by having more than one
microprocessor, in the first case a
*second processor , but the number is
not limited to two.

There are three different ways a
second processor can operate — a
master prucesmr* a slave processor, or
a Ci‘l-pfﬂﬂ&ﬁﬁﬂ!’.

The first and last ways have been
converted into products, so let’s see how
they work.

The only co-processor type is the
Acorn 6502. This shares the work
between itself and the original
processor.

The way the system works is that the
original computer acts as an input/out
put processor while the new processor
does all the “thinking”.

In this way some parts of a program
can be handled simultaneously or, as we
say, “in parallel”.

Let’s look at an example. Suppose
you have a program which draws a
rotating cube on a single processor
system.

The program first works out the
position of a line to draw and then draws
the line by calculating the position of all

MIKE COOK says

Think...

the points on that line and lighting them
up on the screen.

MNow, in a two-processor set-up, one
processor can work out where the line
should be drawn and pass that
information on to the other processor to
do the drawing.

In that way it can work out the
position of the next line while the
previous one is being drawn.

As there is some overlapping of tasks,
the whole job runs faster.

Add to this the fact that the 6502
second processor itself is working at
3MHz as opposed to the BBC's speed of

2MHz and you will see there is going
be a speed-up even if little of this para
sharing, as it's known, takes place.
When vou add thé 6502 secon
processor, you gain quite a bit of exis
speed — up to 50 per cent more. §
However, that’s not all you gain. &
each processor can address 64k §
memory, you now have a system wi
128k plus any extra from sideway
ROMs.
Of course you can’t use all of that fofF
Basic programs, but you do have moie
room 0 move. 3
Using one processor, memory spag
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ust be allocated to the operating
pstem, the input/output devices, the
kreen display and your program.

But with a second processor, one
joks after the language and the other
joks after the input/output and display.
Therefore there is more room for
DUT Programs.

The 6502 second processor sets the
AGE variable which determines the
art of your program at &800 and the
IMEM variable that determines the
id of your program at &B800, thus
ving you 44k of programming space.

The rest of the memory (20k) is used

to hold the Basic language and the
routings needed to communicate with
the input/output processor.

As your original computer now copes
only with the display, filing system and
input/outputs, a little slack memory is
left over so the character set is exploded
allowing vou to “user define™ all the
characters.

This set-up is especially good when
you need to write a program with large
arrays.

[ found it invaluable when | wrote
Mornington Crescent (for the April
1985 issue of The Micro User).

Although the game was designed to
be run on a single BBC computer
system, it took five programs to
generate and edit the linked database,
and most of those would only run with
the extra room the second processor
gave me. o

It also allowed me to work with a
Mode 0 display without losing any
memory.

There is a price to pay for all this,
besides counting the money. This lies in
the ability to use some commercial
software, mostly in sideways ROMs.

There is a lot of misconception
surrounding this. Some people think
you lose all sideways ROMs including
disc filing systems.

In my set-up I run a Watford DFS,
but in order for the second processor to
run, the Acorn DNFS must be fitted.

[ simply have the two systems fitted,
making sure that the Watford system is
to the right of the Acorn system.

Then the second processor will power
up using the routines in the Acorn
system but give me the Watford DFS.

If I want to power up using the Acorn
system alone, I simply hold down the
D key while I press Control+Break.
This will work even if the second
processor is not fitted.

However, both ROMs take up work
space, so slightly reducing the amount
of free memory.

Some utility ROMs think they know
where Basic stores its integer variables
and operate on them.

With a second processor attached,
they are now over in the other processor
and so the ROM appears not to work.

Another problem is that some ROMs
take up the space used by the operating
system to communicate with the second
processor and so their action is
interfered with.

This is due to software houses
equating a second processor with the
second coming and building their
foundations on sand.

Far be it from me to say they were
greedy and ignorant — let he who is
without indirection cast the first stone.

Which brings me to the next point of
incompatibility — indirection.

This is the use of the operators ? , !
and $ (before a variable, not after it). It
15 still possible to use these operators to
operate on data structures on the second
processor. In fact vou can construct a
very rich set of data structures using
this.

However, in a lot of programs
.
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From Page 125

(especially my Body Build ones) these
are used directly to access the
input/output devices.

These need to be changed to
OSBYTE calls which write to the
input/output processor.

In some cases, however, it is not as
simple as this.

Suppose vou have an interrupt driven
task like my Real Time clock (Micro
User, February, 1984). This generates
an interrupt every half second to update
a time display on the screen.

If vou simply run this program on a
second processor, the interrupt service
routine code will be in the second
processor.

It needs to be moved across into the
input/output processor before it can
run.

This is because all interrupts are
handled by this processor and not the
“thinking one”.

Fortunately there is a simple answer
to all this incompatibility. It’s an OFF
switch on the second processor.

When it is off, it pretends that it is not
even connected so everything that used
to work still works.

So, using the 6502 second processor
requires you to think a little more deeply
about what-is-happening-where when
controlling the inputs and outputs.

If you're a pure Basic programmer,
you just forget about it and everything
works as before but faster and with
more room. The co-processor shares the
work. '
~ Now with a master second processor
things are quite different. Your machine
takes on a Jekyll and Hyde personality.

These are normally processors of a
different type to the 6502 found in the
BBC computer.

A typical one is the Acorn Z80. What
this does is allow you to have the
capability of running other software at a
reduced cost.

You see, you already have half the
computer system in vour original
system, so this need not be duplicated.

This approach will only work if the
other software can be tricked into
sharing its input/output tasks with
another processor.

Many people have asked if they can
use their Spectrum or Dragon as a
second processor. This is not only
impossible, but quite pointless.

These systems were designed to run
on a single processor and cannot be
made to separate their tasks.

The code operates directly on the
hardware which contains all the input

and output devices it needs, so no
advantage will be gained from running
two machines like this together.

It is possible to write routines to swap
files, but this is best done through a
serial port.

The reason why the Acorn Z80
system can operate other software is
that the software has been designed to
run under a multitude of different
systems.

It is known as CP/M (Command
Programming for Micro/Mini Com-
puters).

If a program wishes to make an
output it does so through a specific
operating system vector. '

Each installation then processes this
according to what hardware it has.

To run CP/M on a new machine only
the basic operating system has to be
changed.

What in fact happens is that new
CP/M software has to be configured for

e

a particular installation. This involves
changing control codes and disc
formats, among other things.

This process is, however, semi-auto-
matic, so the person doing the
configuration need have no actual
knowledge of the code being translated.

This is why there is such a lot of
software available for this system and
why it is a sensible way of operating a
second processor.

The Acorn Z80 system, by the way,
needs twin double-sided 80-track drives
to work, a fact not emphasised in the
advertising.

This “universal” approach can also
be found now on the 6502 second
processor with the introduction of the
UCSD P system.

In the P system all programs are
compiled down to a pseudo code called
P code. This is like machine language
but is not specific to any machine.

When the program is run, an
interpreter turns the P code into
instructions. Therefore, on each new
processor, only the P interpreter has to
be rewritten.

This is relatively straightforward.

To handle different hardware, the P

system uses a file called BIOS (Bas
Input Output System). This handles
character translation.

This system is fast growing i
popularity, but program developme
under the P system is more like workin
with a mainframe’s operating systet
than is usually the case on micn
computers.

The final reason for adding a mastd
second processor is to get increase
power through the newer mic
processors.

This means that a 16 or 32 bit micn
processor system can be economicallj
made.

I have just got my hands on a fiel
trial version of Acorn’s new 32
processor, but more of that later.

With a bigger processor you can ha
more memory space than the 64k of t
8 bit machines.

In fact we are at the stage where thi
addressing space of a 16 bit processo
seems so large it is a little silly. Fo
example, 24Mbytes is a common valug

Most machines make do with abou
Imbyte, with Acorn’s large business
system handling 4Mbytes.

Finally you can add a slave second
processor. This is done to handle one
particular job and report back.

There are many examples of this that
you might not have noticed. For
example, most printers are micro
processor systems, as is Acorn’s speech®
chip.

The Pluto graphics board from lo
Research has a processor just to looks
after the drawing of graphics. _

I have connected one of these to the
IMHz bus and written a routine to pass§
the graphics commands directly to it. §

This speeds up large graphics§
programs and also frees some memory.

When my 6502 second processor
system is attached, I have in effect a§
three processor system — four or five if §
you count the speech chip and the
printer.

There is scope for adding many more §
slave processors for doing jobs like
signal processing and communications.

One of the reasons I, first became
involved with the BBC Micro was the
way it could be expanded.

A second processor is certainly one
of the better ways to expand your
computer’s power.

But remember that with this
increased power comes the added
responsibility of looking after it.

Once you have used a second §
processor system, you will never want
to be without it, even if it is switched off
for some of the time.
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Micro Packs

All micro packs include all necessary items

to turn your micro into a communicating machine

Open the door to a whole new world.

The Single Source Solution for
ALL Computer Communications.

Modem House are pleased to announce the following special
offers, available from your local dealer, or direct by mail.

Spectrum (all models)
VTX 5000 modem S e e e e L R O R
Optional extras for use with VTX 5000
User to User software (on cassette) £3.95
Ascii format software to link to bullet £6.95
MICRO PACKS
12[)0f?5.ﬂ.c:0ustmmn-clemwﬁhBBCCﬂmspa{:k RIS P SR o L1 ]
BBC B micropack R £59.95
Commodore 64 mrcrapack G £99.95
Commaodore Petrange e v s T, £99.95
Apple Il range axcludmg lle s 9,95
Applelle ... 5, £129.95
Dragon 32864 ... ... £Eb9.95
Tandy Model 1 & |11 : 5 .. £99.95
MSX machines including word pmcessur and database £199.95
ACT Apricot £179.95
ACT Sirius ... £179.95
Victor 9000 ... . b e BT TR £178.95
IBM F’C&mnstcnmpatlbies T £179.95
Dec Rainbow 100 o £179.95
¥« ¥ Sinclair QL Complete Communications Pack 4 ¥
including V21/V23 Intelligent Modem
£179.95
MODEMS
1200ﬁ553udhcuus¢mmoﬂem R N S R TR
Modem 1000 ... ... ... . £49.95
Modem 2000 .. -£64.95
Telemod 3 e R b R P £139.95
Teletext Adaptnr&
TTX 2000 (Spectrum all models) £129.95
Optional Extras & Spares
BBC (Micronet) Rom £15.00
IBM PC ColOurRowiy Lo i e i sl e coianiaiign el aon i o B8 T B
IBM PC Monochrome Rom £57.50
IBM PC Hercules Rom £57.50
Leads P.OA.

A complete range ﬂf multi baud rate modems are also available at prices

ranging from just over £100 to over £2,000. We think it is the biggest

stockholding in Europe. Just ring:

Modem House
Computer Communication Consultants.
lolanthe Drive,
Exeter.
Tel: 0392 69295
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L | |

| established as the most
' popular multi-baud rate modem in its class. Nightingale

' lets you get on with the job. Whether you need to extract
information from Prestel®, serd telexes via Telecom Gold,

i %’y swap files with a

! | u can search British
; | Library records through the|r on-line system BLAISE, or

' | access your bank account through homebanking services.
| | The possibilities are endl i

. Nightingale operates at the two most popular baud rates,
1200/75 as used by both private and public viewdata
systems, and 300/300 baud far communication with
remote mainframe, mini or

Icro systems. Also included is
R—— memm—— Eireverse viewdata mode’, .-“leg&eﬁd—en—epmna!-aﬂfewu e
I R '
Approved for use in the UK pid several other countries, | Ec\ L OFFE' E
Nightingale can be supplied quality software for a SP od
variety of the most popular micros. If you own or use a ‘tﬁd pef!

micro, IBM PC, Apricot, Sirius or an Apple /le, //c or offer %mﬂn 10
! Macintosh, etc, then we ma able to help you. REE e gtstra
With the increasing number|of valuable information \ F
systems coming on-line, uch longer can you afford \
to be incommunicado?

Payment accepted by Cheque Access or Visa. memi-N e e !r
Prestel is registered trademark Elrith‘»h Telecommunications Plc. wl*lh 5 m
Pace Micro ed‘nmlogy a divisign of Pace Soitware Supplies Ltd. =

micro with a standard RS23p interface, including the B \ For a im
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0BBS Bulletin board software

Now. with OBBS and the
Nightingale modem fitted with
auto-answer accessory board,
¥ou can run your own bulletin
board on a BBC micro. The entry
level system includes many
features normally only found on
systems costing ten times as
much. Full message searching
and XMODEM uploading and
downloading of software are
provided along with unique
colour teletext graphics and text
facility. £21.74 plus VAT

k]

2 software. With it's powe

o

rfu

bination of Viewdata and A
- communications software you will ever need.

- NIGHTINGALE ACCESSORY BOA

_three new facilities on a single card. The auto-dialler now me

ple terms. In addition to preprogramm

fitted, is always ready to\u

- Although it is unusually
made of the BBC's function k

and a comprehensive
functions, items such as
ss to the vast range of

he Nightingale modem or othef multi-standard modems,
you could access your bank account from your own home or
system, BLAISE. Accessing Prestel for the latest news or

keys to facilitate automatic a

- Developed specially for the in an 8K eprom, Commstar
- versatile Commstar is also easy to use. Full advantage |

- manual describes each of Commstar's features in sim
||l logon strings and passwords £an be placed under the functi
~ services which are available. When used in conjunction with
r opens up a host of possibilities. Did you know tha
- search British Lending Library's records through their on-lin

 downloading telesoftware from Micronet is just the beginning. . ..

This new accessory for Nn
ns that you can dial any |

"H-'I, """" ' number withn 0g the tel :
ﬂ  specified number or sequence of numbers once or
- each call being optionally monitored through a loud speaker.
' ~ can be created and for eacl

Nightingale
All prices exclude VAT. Pa

'1.

phone number in a directory{you may specify a series of

~ attributes which allow Co r to configure itself automatically for that particular

- system. Nothing could be easier. Any baud rate may be configured under software

- control including two new o rating speeds 1200 and 600 half duplex which were not
- previously available. Finally, if you hope to set up your own database or bulletin board,
- the accessory board includes auto-answering. i

- Nightingale and accessory board, a complete solution.

] nstarwilldiala
more until a connection is established,

number of directories




*HEX, |5 a full HEX dump,

displaying 8 bytes of HEX
and ASCI eaquivalent per
line. A status line shows
the current addrass and
the byte at this addrass
in:- HEX, ASCIl, Decimal
and eithear tha binary,
basic tokan or assamblar
mnemanic. Forward and
revarse scrolling of the
display at normal and

high spaeds s a feature
as is a full on screen
memory editing lacility
which allows inputs in
gither hexadecimal, ASCII
characlefs or assambler
mnamonics

*MOM, Serves the same
functiom as *HEX, but the
displayisin
disassambled opoodes
rather than *HEX.

The editing and scrolling
facilties are thea same as
for *HEX. An additional
feature of *MON is the
abality Iudlfl}cllll.'fl'llli‘lw
JSR's. branch’s elc

*DEBUG, A full featurad
program debugging aid,
allowing the programimer
to see the most intimate
datails of the program
under examination
Featuras, variable speed
single stepping
breakpoints, continuous!y

| updated disassembler

selective HEX dumps

{up 1o 6) plus Current
ctack, all conlinuously
displayed on screen, plus
many other features

*DISCED, A
comprehensive disc
secior editor enabling any
sector ol a disc to be read
inspected, edited and
written back. [t will work
with any 40, B0 or dual
formatied single gensily
disC

[ *SLOW, This co

*EDIT, & dynamic Dasic

*DGET, Searches a disc
for all pccurances ol a
string or group of bylas.

*REL, Enables maching
code to be easily moved
around in Memory,
automatically adjusting
J5R's, JMP's elc

rrimand
causes the enlire
compuler 1o slow down o
any variable spaed
between 1 and 255

This can allow thain
depth study of graphic’s
methods eto

soreen edilorn cursor
controlled with full
forward/reverse scrolling
of isting, inCorporating
insert/deleta lings
lgveryrile 1
rs, enter line trom
any position after editing

|

et me be your slave.”.

I

*“REF, Produces a cross
relerence listing of the
current basic program

All variable names are
listed (WITHOUT HAVING
TO RUN THE PROGRAM!)
in alphabetical order
fallowed by the |ine
numbers on which they
are relerenced. Numernic
iterns can also be crossed
referenced if desired

Designed with the serious programmer in mind,
a 16K Eprom ?acuad with a multitude of
programmer fiendly utilities, as with all
SLAVE'S, SLAVE is instantly available and will
obey an extensive range of commands. So why
not invest in more muscle for your BEEB, and
get some help with the heavy work!!! SLAVE
has over 30 comprahensive machine code and

basic tools.

Slave is available direct from AR F Software Ltd for only £39 98
This includes post, packing. VAT, and User Guide

*SORT, A built in Sort
routing allowing any
single dimension array,
be it integer, real or string,
10 be sorted

C

Please send me a Slave, | enclose my cheque/PO for £39.958
BASIC COMMAMD LIST:- Please debit my
*PROG, "BAD, "EXTEND, Chegque N Access/Visa N -
*PACK, *S0ORT, "PAGE
'ENVELOPE_ *FIND Name 3
"REPLACE, " XREF,
'EEQrN_ ‘TROFF, *CHAR A S 3
“EDIT, "EDKEY

Telephone rh

MACHINE CODE
COMMA, Ramittance lo:-
'MCUDEE’&EE‘IE A&F Sof ALF Softwars Lid.,
-CROM., *SLOW, *GET &F Software Ltd,, Unit 8, Canal Side ind. Est.,
*PHEX, "GO, “MON Unit 8, Canal Side Ind. Est., Woodbine St East,
HEX, JSPACE, JDGET. Woodbine St East, 24 hrs HOTLINE SETERLT S B el L
*CAC. *REL - 2, Rochdale OL16 5LB l 0?0.6 341111 41,-}_-‘.-' e Plaase allow 14 days for delivery.
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for £339.95.

Elect ronequ?p

(Authorised BBC Micro Dealer, and Econet service centre)

14" TV/Monitor
£173.75 + VAT

Remote version £209.00 + VAT
Offer includes RGB/BBC cable.
Green Screen Monitor £66.00 + VAT

Buy this superb TV/Monitor from the
original distributors (since Sept '82)

SOFTWARE SALE

most ACORNSOFT £2.99 inc VAT
most OTHERS £1.99 inc VAT

VOLTMACE JOYSTICKS
10% off list prices

Discounted persce inc VAT
BJVOLT 14  Violimace Dekta 148 Joysticks 1346
RIVOLTAD Voltmace 14B/1 Adapios Box 1336
BIVOLTIT Voltrmace Delta B Twin Joysticks 17.88
BJVOLT3IS Voltmace Delta 3B Single Joystick 11.85

MODEMS

Telemodell £60.83 + VAT

Nightingale £139.00 + VAT

Telemod 11l £152.17 + VAT

DUST COVERS
RAXBOFT ...........456
3, ago | LISTING PAPER
KPB10 ............_. 400 | 11 x9.5" with micro
BBC Micro 3 perf's .. 6.52 per 1000
Microvitec
PW10B0A ......... 400

DISC BOXES

30 Disc Box
40 Disc Box ............
45 Disc Box
90 Disc Box

TAXAN/KAGA
KP810 P
£260.00 + VAT —

5
Printer Price [JMEERpaper and BBC interface cable.
Screen dump rom available for £11.50

SIDEWISE SIDEWISE FITTED

“SIDEWISE" rom board for BBC Micro.
No soldering required £34.20 + VAT

MAIL ORDER
ONLY THIS
ITEM

EPSON

RX-80FT £225.00 + gqu e “-?
FX-80 £328.00 - VAT -2
e

Printer Price EEMEER paper & BBC cable
Screen dump rom available for £10.00 + VAT

BBC SPARES/ROMS

TTL a U F‘GHA DES
L300 4 DFS 10000
LS10 30 net 60.00 P?““ﬂ; RAient
L514 AL Speect 47.80 Basic 1l Ram
LE122 Mamory 18-32K 23.00 Carstakes
L5132 Amaloges ingul 14.00 Commenicain
LE16] 4 Prinler part 15.00 Termi Bam
L5z44 | Sena 1309 Dise Dot
L5245 I'.IHH Aom
I:|'S3'!] 1 0
i ; OTHERS I Il;-:ih; csBan

- Kirphiand
CMOS/ULA's atc o Keytosnd Fat 180 Help Ram
shis120 gy | s ke T | s
1 & f 383 creen Damp Aom
4013 S 2 Elguth
030 3 5 o i 11
Taokn

View Ren
Phone for . ot
comprehensive Wordwise Phus
catalogue Wardaise Hom

BRANCHES

MAIL ORDER: 36-38 WEST STREET
FAREHAM, HANTS. (0329) 230670
SHOP/TECHNICAL: 59 WEST STREET
FAREHAM, HANTS. (0329) 230671

KINGS LYNN: 17 TENNYSON AVE.
(0553) 773782

Postage 46p. Securicor 4.90 (per parcel) inc. VAT
Please add 15% VAT to all prices and carriage
Prices subject to variation without prior notification
All offers subject to availability

TRADE, EDUCATIONAL & HMG ORDERS
(Phone for discounts)

Large Stocks - 24 Hour Despatch

MAIL ORDER ENQUIRIES TO BELOW OFFICE

@)
Electronequip
36-38 West Street, Fareham, Hants (0329) 230671
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You’'ve seen Star Trek’'s 3D chess, now try

this earthbound version of noughts and crosses . . .

EVERYONE knows the conventional
game of Noughts and Crosses. This is
where a O or a X is placed by alternate
players in a 3 x 3 grid, the winner being
the first player to complete a straight
line of three.

Most people also know that it is
possible to secure at least a draw either
as first or second player, although the
first player has a definite advantage.

In this game, O is always the first
player and X always second.

We thought it would be interesting to
produce a three dimensional version
using a cube of 27 boxes (3 x 3 x 3).
Having written most of the program, we
learnt that the idea was not original. as
mechanical versions already exist.

So we set about programming the
computer to play (either as O or X)
against a human being or against itself.
It can be beaten, but is not a complete
pushover.

When this idea had been developed it
was quickly found that O could hardly
fail to win if he immediately took
position in the central box. An option
was therefore introduced to overcome
this by making this central box illegal.

However O by correct play would
still win even against the best defence by
taking one of the eight corner boxes. So
a third option was evolved whereby
each of these eight boxes was also
illegal, until one of the three adjacent
edge boxes was occupied, either by the
player wanting the corner or the
opponent.

The three options can be selected as
skill levels E, M or D (easy, moderate or
difficult).

The obvious game to play is where
the first to make a straight line wins, and
that is indeed the only possibility in the
original two dimensional game on nine
squares. So games | and 2 (in two and
three dimensions respectively) are won
by achievement of a straight line, in any
direction.

To add interest, game 3 was
introduced (3D only, of course), in
which the winner is the first to complete
two straight lines.

For the tacticians we then devised
game 4. [tis identical to game 3 with one
important exception. As soon as either
player completes the first line, the
opponent is awarded an extra turn.

The trick, of course, is to delay
finishing a line until you have at least a

second lined up and your opponent has
none which you can’t block.

If you have perhaps hitherto had
difficulty in beating the computer this is
where you have your best chance. The
programming got rather complicated,
and ended up less cunning than we
would have liked.

Game 5 is for the masochist. You

By PAMELA and
DENIS SMITH

simply go on until every box is filled, the
winner being the one with the most lines.

Except in game 1, all skill levels are
allowed, which gives 13 different
versions to choose from. There are even
more if you count the handicapping
described below.

It may be worth mentioning a few

pitfalls for the unwary:

If your name is Charlie. Chris of
Camilla. don’t type in just your initial. 1§
you do the computer will think you
mean him. and play the game for you§

The options E. M or D can b#
different for each player within the samé
game.

The boxes are in three planes — whild
is the nearest. then green. then yellow al
the back. Within each plane there arg
three rows. A. B and C. and threg
columns 1. 2 and 3.

To move to a certain box. the
computer understands only thesg
commands = initial of colour. columng
row. For example box "Y3A’ is at the
bottom left corner of the rearmost plang
(vellow).

Note that the format is the same |
game 1. Although it is on one plane onlyd

VARIABLES

FNV(B%) Assigns a value to each box
according to its location,
and whether it has a O, an
X or is empty.

test?%(B) Used to test characters
typed in for moves.

L%(B%) Value given permanently by
FNV(B%), to each box.

A%I(B%) Temporary value used by
PROCDbeebgo.

law Is true or false according to
legality of proposed move.

loe% The current box.

CH% Either X or O, to be printed.

t% Colour of CH%

wh Gives full instructions if
asked.

P% Player 0 or 1.

tns Total number of boxes
occupied.

H% Number of possible boxes, 9
or 27.
status Used by PROChowmany

to see if game finished.
Depends on game option
and lines completed so far.

line True if a full line (as tested |
by PROCtry) exists.

G% The box being tested by
PROCbeebgo.

d%, e%  Adjacent boxes examined

by PROCbeebgo and

PROCtry.

s% Box number given by
PROCcalc

game 1 to 5 as chosen.

end True or false as decided by
PROChowmany.

nl$, n28 Names of players, ‘C’ if the

computer is playing.
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PFﬂCshow

Pﬁﬂ Cinstruct

PROCquery

d by PROCdemo

mined

and PROCwho

n by

PROCask
ed by

PROCstart

Draws a grid of 9
squares.

Draws diagonals to
connect three 3x3
grids to form the cube.
Writes messages out-
side the text window —
say, top left.

Deletes existing CH%
and draws new.
Does so if required
. .

PROCquery . ..
Prints an O and an X
to show how to give
the right commands.
Asks whether the
player is the computer
or a HB. If the latter,
your name!
Determines skill levels
E. M or D, and game
option (1 to 5).
Redraws cube and
resets variables.

PROCEDURES

PROCvalid

PROCcalc

PROClegal

PROCtune2 ete.
PROCitry

PROCrow

PROChowmany

Assisted by PROC-
invalid, checks that
only correct letters
and numbers are sub-
mitted for moves. It
also converts any
lower case character
to upper.

Converts the string
input to the appropri-
ate box number before
FNV.

Checks that the
chosen box is both
legal and vacant.
Makes various noises.
Tests for a straight
line of three similar
characters.

Draws a dotted line
where found by
PROCtry.

Decides if sufficient
lines are complete for
game to end.

PROCdraw Prints “draw” if the
cube is complete with-
out anyone getting a
line.

PROCwin Shows the winner.

PROCfivend Counts up the lines

for each player. (Only
for game 5.)

The following are called only when
the computer is playing:

PROCbeebgo Looks at each box
and considers the
prospect of each
adjacent box being
filled with O or X.
Gives marks for fin-
ishing line, block-
ing opponent, etc,
according to level of
game.
PROCbestmove Looks at marks
awarded to each box,
and makes the best
move.

PROCaward
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( “HALICE

@) SOF TWARE /HARDWARE
ALL SOFTWARE NOW AVAILABLE ON 3'' DISKS

mVECTOR 14

TAPE TO DISK UTILITY

Features
Once only purchase
Can save to any disk
Very user friendly, help pages on disk
40/80 Format
No awkward ROMs, can be used on any
maching
Can load to all available RAM 8400 -&7FFF
Simply the best tape to disk utility available

Prices: Separately —£16.00 for Vector 1 or Vector 2
With another product £15.00 each

+4++++

¥

= VECTOR 2%

DISK TO DISK UTILITY

Features
Can copy to any disk
40/80 Format
User friendly, menu driven
Contains powerful modes to examine disks
Copies protection we would rather not tell you
about!!
The most powerful disk to disk utility available

+ 4+ ++

Vector 1 double density versions compatible with
Opus, UDM and Watford DDFS |please state density
and DFS when ordering)

E
W

MDIS:

MEDIT:

ROMLIST:
ROMSAVE:

VERIFY:
FREE:

cataloguin
. Spellwise:

Slide Master: Specialised database for the photographer tallored for perfect

THE SCYTHE TOOLKIT

If you can't see the wood for the trees, get the Scythe and Hack your way through! This ROM contains 20 useful commands, and has the
added bonus of accepting both HEX and Decimal entry. The ROM commands can all be preceded with a *"Y" and there are inbuilt ROM
management routines to help avoid conflict with other ROMs. Supplied with comprehensive manual.

A fagt Up/Down scrolling dissssembler which will examine all paged ROMs.  XLIST:

Wil work in any 40 or 80 column mode.

Will spool disassembled code in a form compatible with the BASIC2 assembler BAD:
as data is reprasented with EQUBs.

Memory editor with hex/ascii display. Up/Down scrolling with paged ROM/

RAM access. Will work in any 40 or B0 column maodes. . :

Expands soft key definitions and presents them so they can be easily edited, all TDISK:
codes are expanded so that Wordwise type definitions can ba changed.

Will accept a number and display its Hex, Decimal & Binary equivalents,

Displays what ROMs are present in your machine and the ROM size, VECTOR:
Will save any sideways ROM to the current filing system,

Formats a disk to any number of tracks,

Verifys a disk shows up bad tracks, and displays an error count. ROFF:
Displays an analysis of the free space available on a disk. RON:

Search memory for the occurrence of a specified string.
Search memaory for the occurrence of any sequence of bytes,

Dataware

g of a photographic collection. (Disk Only) £16.00
Spelling checked for Wordwise (checks the Wordwise sxample document
£16.00

1 in six minutes).

Contents:

Produces a page numbered contents st from spooled text, E16.00

Mam: Write your own adventure and test it on the Beab. Requires Acornsoft Lisp to
operate Eliza is also includad on the disk. You writa the rules to suit your
requiremants. [Disk Only) £16.00
All software £15.00 if bought with any other product.
Fuji 5% '’ Disks 40 TK SS/DD £17.60
Packs of 10 40 TK DS/DD £24.50
80TK DS/DD £28.60
Eproms
2764 (250 ns) Each £4.90

MRELOC:

The fastest way to teach reading — EFL etc. Many applications which allow teachars o
introduce their own ideas. No programming skill required. Please send for detalls,

All prices shown include VAT and p&p. Please
add £3.00 per disk if you require 3'' disks and
specify when ordering

Coming Soon
User port expansion board & tutor
Tactical game of Hex (full m/c implementation)

Will search a Basic program for any VDU codes (which may for instancebe
used to make the program unlistable) and replace them with a ** ™, |

Will atternpt to repair a bad program.

Will add a relocating program to a machine code file so that it will
automatically download and run.

Will slow down operation of the BBC |over a variable range) to sliow sasier
playing on many games, and the analysis of the operation of graphics, ete.
Comprehensive file transfer wtility allowing you to transfer files between filin
systems (i.e. ROM, Net, Disk, Taps & Tape 3). Many featuras including:
locking/ unlocking programs, any length of file, plus most forms of tape
protection coped with.

Will produce a menu of the programs on a Vector 1 program disk, and run i

this utilty will cope with some forms of protection which cannot be handiad|
any disk based product.

Will switch off a particular ROM so that it cannot be accessed. Even Scythe ca
be switched off!

Will reactivate a particular ROM.

PRICE £24 INCLUSIVE

Nucleus Software & Concept Keyboard

Orders to: Chalice Software 3 Merlin Way,

Covingham, Swindon SN35AN

All Enquiries Please Ring: 0793-615026
Dealer Enquiries are Welcome
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From Page 132

all commands must start with *W" for
white.

A line may be made in or cross any
plane. row or column so long as it is
straight. 1f the centre box has not been
declared illegal the line may go from one
corner to the opposite corner —
W3IA-G2B-YIC.

Compox listing

10 REM
: COMPOX
tThree-dimensional Noughts
and Crosses
20 REM (C) MICRD USER 1984
30 ¥i=4
t1aw=TRUE
40 *KEY10"0. {MRUNIN®
50 DIM LX(27),testX(4) ,A2(27)
&0 MWODE S
70 ENVELOPE 1,8,1,-1,1,1,1,1,121
y=10,-5,-2,120,120
:ENVELOPE 2,1,0,0,0,0,0,0,126
,~1,0,-3,126,126
tENVELOPE 3,3,1,1,1,1,1,1,70
y=ly=1,-1,89,0
1ENVELOPE 4,2,0,50,-30,2,1
12,127 ,-4,-2,-1,125,0
80 vDu 28,11,31,19,17,19,1,2,0
y0,0,23,231,112,216,216,216
y216,216,216,112,23,233,216
y216,112,112,112,112,218,214
423,242,0,148,80,148,80,148
80,168
%0 vDu 23,230,0,0,0,32,32,0,0
,0,23,240,248,248,248,248, 248
,248,248,248,23,241,248, 215
y136,168,168,136,214,248,23
y243,248,0,136,216,216,136
40,248
100 #FX15,0
110 PROCboard
:PROCquery
+SOUND 2,2,150,10
:IF @$="N" OR Q#="n"
THEN 140
ELSE 120
120 MODE 7
1PROCinstruct
:SOUND 2,2,835,3
:1F G$="0" OR Q="g"
THEN 140
130 MODE 3
1vU 28,11,31,19,17,19,1,2
,0,0,0

Unless playing game 5. where the
lines are counted at the end, there is no
special advantage in finishing two lines
simultaneously. The computer looks
only to see whether there is a complete
line, and awards no extra marks if it
finds two or more.

Don’t worry about the long time the
computer takes over its moves. It speeds

iPROCsetup
1PROCdeac
160TD 120

140 REPEAT

150 MODE 4
:PROCwho
tPROCask
tMODE 5

160 VDU 28,11,31,19,17,19,1,2,0
0,0

170 PROCstart

180 REPEAT
1IF tns=aax
THEN linesFALSE
16070 320

190 PisPls-1
ttns=tns+l

200 PROCsay(1,2,CHR$ (232+P1))

210 IF ni$="C" AND Pi=-1
THEN PROCheebge
:60TOD 280

220 IF n2$="C" AND Pi=i
THEN PROCheebgo
607D 280

230 PRINT
:INPUT 6%

240 testi=TRUE
tPROCvalid
tPRINT

250 IF testX=FALSE
THEN PRINT “Are you sure 7!7"
1PROCtuned (23)
:60TO 210

260 PROCcalc
iPROCLegal (sk)
tIF ABS (LX(sX))>27
THEN PRINT “Already taken'®
1PROCtunel (4,8}
tPROCtunel (40)
:60TD 210

270 IF law=FALSE

THEN PRINT *  Not  allowed"
tPROCtunel (4,s1)

tPROCtune2

16070 210

up as fewer boxes are vacant.
We heard about the chess program

which took three hours to decide *P-K 4°.
and decided not to use recursive
procedures (thus converting a weakness
into a virtue. as we don’t understand
recursion anyway!).

In fact. the computer should never

take more than two minutes on 4 move.

280 PROCshow(sX,232+PY)
:PROCtunel (P1+2,5%)
tLA(sX)=FNV(sX)#PY

290 IF tns)22
THEN PRINT ';tns;* boxes"'“are

now" " "taken."'max;" total"’
"allowed!"

300 IF game=3
THEN 340

310 PROCtry

320 UNTIL line=TRUE OR tns=max

330 6OTO 340

340 UNTIL tns=max

350 IF game=3
THEN PROCfivend
16070 390

360 IF line=TRUE
THEN PROCrow
16070 380

370 IF tns=max
THEN PROCdraw
16070 390

380 PROChowmany
1 IF end=FALSE
THEN 180

390 PRINT '““"Another game 7"

400 UNTIL BET$ ="N"

410 CLS
tCLG
:Vou 19,0,1,0,0,0

420 6COL 0,3

430 MOVE 200,500
tVDU 5

440 PRINT “Goodbye, then'®
VDU 4,26

450 END

450 DATA 1,108,528,2,108,384,3
,108,240,4,252,528,3,232,384
4+b,252,240,7,396,528,8,398
y384,9,3%6,240,10,300,720,11
y300,576,12,300,432,13,444
+720,14,444,576

470 DATA 15,444,432,14,588,720
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Compox listing

From Page 135

,17,588,576,18,588,432,19,492
,912,20,452,768,21,492,624
122,636,912,23,636,768,24 634
,624,25,780,912,24,780,748
127,780,624

480 DEF PROCshow(lock,signd)

490 RESTORE 440
1REPEAT
tREAD n%,xX,y%
1UNTIL n¥=lock

500 LOCAL tX
1ti=3

510 IF lock)9
THEN ti=1

520 IF loct)18
THEN t1=2

530 VDU 25,4,x1+8;y1-8;18,0,0,3
1 280,25, 4,¢%+8;y4-8;18,0,t%
, isigni) 4

540 SOUND 1,2,lockeB+16,1

550 ENDPROC

540 DEF PROCsetup

570 PROCtable(d444,950,2)

580 PROCtable(252,768,1)

590 PROCtable(&0,376,3)

600 PROCchair

610 ENDPROC

620 DEF PROCboard

630 PROCsetup

640 COLDUR 3
:COLOUR 128

650 PROCSAY(1,* 3-D")
tPROCSAY (2, "Noughts"®)
sPROCSAY(3," and")
:PROCSAY (4, "Crosses®)

640 FOR locX=1T0 27

570 CHY=231+loc1#2

680 IF CHX»233
THEN CHL=CH1-4
16070 680

690 PROCshow(locl,CHY)

700 NEXT

710 ENDPROC

720 DEF PROCtable(XX,YX,colour)

730 BCOL 0,colour

740 FOR I%=XLTD (XX+432)GTEP 144

750 MOVE IX,YX
1DRAN 11,Y1-432

760 NEXT I1

770 FOR 1%=YATD (YI-432)STEP -144

780 MOVE XX,I%
:DRAN (X%+432),11

790 NEXT IX

800 ENDPROC

810 DEF PROCchair

820 BCOL 0,1

830 VDU 25,4,5605576525,21,444;940;25
4, 492;576325,21 ,876; 960525
,4,492; 144;25,21,876; 5283

840 VDU 5,18,0,2

850 VDU 25,4,4B431000565,25,4,628;10
00;46,25,4,772;1000;67,23,4
,892;904;49,25,4,892; 760330
+23,4,892;616; 51

860 6COL 0,3

B70 VDU 25,4,100;128;45,25,4,244;128
jbb,25,4,380;128;47,23,4,0;232;3
1,25,4,05376;50,25,4,05320; 49

4
!

880 ENDPROC

890 DEF PROCSAY(lineX,words$)

200 PROCsay(lineX,0,word$)

910 ENDPROC

920 DEF PROCsay(lineX,start,word$)

930 LOCAL YX
1Y1=(1000-1inek#32)

940 VDU 25,4,0;Y1;25,3,432;0;25
,83,0;-32425,3,-432;04 25,83
103 32;

950 VDU 5,18,0,2,25,4,start#b4;Y;

960 PRINT ;word$

§70 VDU 4

§80 ENDPROC

990 DEF PROCinstruct

1000 PRINT """  You have just seen
a cube of 27 box- es. In case
you have never played, the

idea is for one player to
try to get  three noughts
in a row first, and for the
other three crosses."

1010 PRINT '® The row can be horizo

ntal, vertical, or diagonal.
The cube is, of course,
three-disensional, and your
row can be in any direction!®

1020 PRINT '* In this version, 0
always goes first, and you
can choose various skill levels

,50me positions being illegal
as you get more difficult.”

1030 PRINT '* To move, give the
colour, row nuaber and coluan
letter of the required box."

{040 PRINT '* In the demonstration
which follows, there is a
nought on W2C and a cross on
B30 ', Press any key for the
deaon- stration and key
‘Q" when you under-  stand.*

1050 G#=6ETS

1060 ENDPROC

1070 DEF PROCdemo

1080 PROCdisplay

1PROCshow (B,231)
1PROCshow(15,233)

1090 PRINT "There's anought onN2C
and across on 63B !"

1100 PRINT

1110 PRINT "Do not wsove on until
youare sure that you understand
(L

1120 PROCWAITI(2)
:PROCSAY(1," Press®)
:PROCSAY (2, "any key")
1PROCSAY (3,"to con-")
:PROCSAY (4, "tinue.")

1130 #FX15,0

1140 REPEAT UNTIL BET

1150 ENDPROC

1160 DEF PROCstart

1170 PROCsetup

1180 FOR loci=1T0 27
:L2(loct)=lock
:PROCshow(10cX,230)
tNEXT

1190 FOR loci=1TO 27
tAL(loct)=0
tNEXT
:FOR lock=1T0 4
ttestl(locti=0
tNEXT

1200 CLS -

tPRINT CHR$ (231);" to go first

1210 IF D$="E" DR X$="E"
THEN 1230
1220 PROCshow (14,242)
1230 P¥=1
1tns=0
1status=0
1240 IF game!{>l
THEN 1280
1250 FOR sqi=10T0 27
1260 PROCshow(sql,242)
1270 NEXT
1280 PROCSAY(1," e
:PROCSAY (4,"to go.")
1PROCSAY(3," %)
+PROCSAY(2," ")
tPRINT
1290 PRINT "Type in  your square
- colour, nuaber, letter.®
1300 ENDPROC
1310 DEF PROCWRIT(N)
1320 FOR w=1 TD W21B0O
1330 NEXT w
1340 ENDPROC .
1350 DEF FNV(BYX)=511+(BE-11DIV 9#100
(BL-11M0D 9DIV 3#10+4(BX-1)
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Rock steady
2 vision at a rock

intil

d bottom price

tirst
The only thing that seems to stand still on some Personal Computer News added:
colour monitors is the price. But at Opus we've now There is no doubt that the JVC range of ECM
made our RGB High Resolution colour monitor even
e : colour monitors is excellent value for money. . .
more affordable - it's down to just £199.95, and ‘
: : there is no loss in quality of picture after long
the picture quality is as rock steady as ever. periods . . ."
What's more we deliver within 48-hours and give 555
you an unrivalled warranty plan to guarantee your The unit has a 14" screen and is suitable for use
peace of mind for the next two years. And if that's  with the BBC Micro, Electron, Sinclair QL, Lynx,
not enough our price includes carriage, VAT and Oric, Apple, IBM, Amstrad and RML 480Z and most
connection leads. other leading micros.
Our JVC monitor (580470 pixels) has received
ample praise from the computer press. Acorn User  Simply post the coupon below to: Opus Supplies
said: Limited, or telephone us quoting your credit card
"...gave steadier pictures than the Microvitec number.
Cub, and the colours were rather better.”
f." § To: Opus Supplies Ltd, Name e (MU 7] i
' 55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey. "
i Please rush me the following: Address__ = I
I (PRICES INCLUDE VAT AND CARRIAGE) A i = o
I High Resolution colour monitor(s) at £199.95 each (inc. VAT) Toloniong._ T i "
I I lenclose a cheque for £ or please debit my i
L | credit card account with the amountof £_____ > Elglgg?ﬁ:ﬂg:‘:ﬁgus trial [
My Access| |Barclaycard lease tick) no. is:
E " b u ® Estate, Redhill, Surrey. [
—) I Mycomputeris ; Opus Supplics Lid.  TELEPHONE: 0737-65080 |
L---___---_-______-___---------_—-------
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4 SCRIBE ,

THE PROFESSIONAL
WORDPROCESSOR
designed forthe
serious user m Al
operations fully prompted ;
m Mo special knowledge of the computer
systern necessary 8 Document size NOT
limited' by computer memory B Automatic
disc buffering ensures text is moved
between'disc and computer memaory
without user'intervention ® Up to 255 pages
in a single'document m 80 column display

®m on screen underline and right justify

® Seeit asitwill be printed.
SCRIBE comes in a chip with
5 minute fitting instructions,
utilities discjand manual.
DISC MACHINES ONLY.

£59.95 + 60p p&p

A superb information
management system
with an incredible
operating speed.
96 fields per record *
® Onerecord 2 Kbmax
® One field 900 characters max
®m 4000 records per database m16 level
conditional search ®m Find any recordin 2
secs @ Wild card search m Record match ®
8 automatic sub indexes B Total flexibility
of output via report writer with auto write
back to any field @ Maths pack ® Semi
programming language.

Integrates with Scribe to give
conditional search with MAIL MERGE
and high powered report formatting
Database isinachip.
DISC MACHINES ONLY

£49.00 + 60p p&p.

Scribe & Database on one chip

£95.00 + 60p p&p.

Please supply the following products/information (Delete as applicable)

amvg ———

SN e 2
arty o - ) e ol
Inenclose &

Visa [l
Name
Address : : &

Inc P&P My CreditCard Mo.is

Access [ Tick which

m To: MERLIN COMPUTER PRODUCTS,
33/36 Singleton Street, Swansea SA1 3QN. Telephone: 0792 467980

IMPORTANT NOTE:
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For serious users of the BBC Computer.
A professional trio which can be integrated to produce an information

management system of exceptional power.

3 DOU Bl_Ef |
DOS & ;

Double density

disc interface — ! %\:
forthe BBC computer. i /

A high capacity database or word
processor is enhanced even further with
this state of the art disc interface.

The many features include ®m almost
800 Kb of CONTINUQUS file spaceon a
standard 80 track disc drive ®
Automatically read standard Acorn files ®
Compensate for discs formatted in single
density ® Provide up to 156 files IN DNE
DIRECTORY m Automatically read, write
and format double sided drives to appear
as one disc surface B Allow maximum use
of MERTEC Scribe and Database.

Fitting to your computer is made
exceptionally safe and reliable by
providing connection via a flexible ribbon
cable. Full instructions provided.

£109.25 + 90p p&p

Purchasers of MCP software are
provided with a free update service and an
unmatched level of technical support.

{Updates subject to postal charge. )

MERLIN COMPUTER PRODUCTS

—

Please check with us if you decide to use any other disc interface than Acorn or Double-Dos with Scribe or Database.
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From Page 136

MOD 9MOD 3
1360 DATA W,0,6,9,Y,18,1,1,2,2,3
y3,A,0,8,3,C,b
1370 DEF PROCcalc
1380 LOCAL AY,BY
1390 si=0
tvi=0
1400 RESTORE 1340
1410 FOR AX=1T0 3
1420 REPERT
1430 READ A$,B1
1440 UNTIL A$=HID$(G$ AL,1)
1450 sl=si+BY
1460 NEXT
1470 ENDPROC
1480 DEF PROCdisplay
1490 FOR loci=1T0 27
1500 PROCshow(loct,230)
1510 NEXT
1520 ENDPROC
1530 DEF PROCvalid
1540 LOCAL XX,YY,Y$,P$,08,R$
:g‘:ll
1550 FOR XY¥=1T0 3
1560 YX=ASC (MID$(G6%,X%,1})
1570 IF Y1)%0
THEN Y1=Y1-32
1580 g¥=g$+CHRS (Y1)
1590 NEXT
1G6%=q%
1600 FOR X%=1T0 3
1610 Y$=HI1D$(6$,X1,1)
1620 1F Xi%=1
THEN PROCinvalid("B","N","¥Y")
1630 IF XX=2
THEN PROCinvalid(®i®,*2","3")
le40 IF Xi=3
THEN PROCinvalid("A*,"B","C*")
1630 NEXT
1660 testi=testi(1)AND testi(2)
AND testi(3)
1670 ENDPROC
{680 DEF PROCinvalid(P$,Q%,R$)
1690 IF Y$=P$ OR Y$=0% OR Y$=R$

THEN testi({XX)=TRUE
ELSE testX(X%)=FALSE
1700 ENDPROC
1710 DEF PROCtry
1720 line=FALSE
1730 LOCAL DX,E%,dX,el
1740 FOR dX=1T0 27
1750 IF ABS (LX(d%))<28
THEN 1890
1760 IF dl=sl
THEN 1890
1770 Di=LY(sT)-L2(dY)

1780 IF D%>300
THEN 1890
1790 FOR e¥=1T0 27
1800 IF ABS (LX(eX)){28
THEN 1880
1810 IF el=si
THEN 1880
1820 IF el=dX
THEN 1BBO
1830 EX=LA(sT)-L1lel)
1840 IF E1)300
THEN 1880
1830 IF ABS (EYX)=ABS (DY)
THEN line=TRUE
ipi=el
tri=dl
iqi=sl
1850 IF DI=23EY
THEN line=TRUE
1pi=di
trii=sl
1qi=el
1870 IF Di=EX/2
THEN line=TRUE
tpi=el
tri=si
1ql=d}l
1880 NEXT
1870 NEXT
1900 ENDPROC
1910 DEF PROCrow
1920 RESTORE 440
1930 REPEAT
tREAD L%,M%,YE
tUNTIL pi=Ll
1940 RESTORE 440
1950 REPEAT
tREAD ML, x1,yi
sUNTIL rii=M1
1960 BCOL 0,2
sMOVE x1+8,y%-8
:PLOT 21,X148,Y2-8
:6COL 0,3
sMOVE X%+24,YE-24
tPLOT 21,x1+424,y1-24
1970 SOUND 1,4,ple8+14,1
:PROCNRIT(.5)
+S0UND 1, 4,risB+1s,1
tPROCWAIT(,5)
:5SOUND 1,4,qReB+l4,1
1980 ENDPROC
1990 DEF PROCwin
2000 PRINT ""STRING$(1B,CHRS (232+P1)
+* ")y'" is the winner !*
1PROCtunel (150)
2010 ENDPROC
2020 DEF PROClegal (t1)
2030 1aw=TRUE
2040 IF game=1AND t1>9

Compox listing

THEN 1aw=FALSE
:ENDPROC
2050 IF game=1AND tX(10
THEN ENDPROC
2060 1F PO
THEN L#$=0%
ELSE L$=1$
2070 IF L$="E"
THEN ENDPROC
2080 IF ti=14
THEN 1aw=FALSE
2090 IF L$="N"
THEN ENDPROC
2100 RESTORE 2200
2110 FOR 21=170 8
2120 READ 2%,h%,jL,kI
2130 IF t1O1I
THEN 2180
2140 law=FALSE
2130 IF ABS (LX(hX))»27
THEN 1aw=TRUE
2160 IF ABS (LX(jX)))27
THEN 1aw=TRUE
2170 IF ABS (LX(kX))327
THEN 1aw=TRUE
2180 NEXT
2190 ENDPROC
2200 DATA 1,2,4,10,3,2,6,12,7,4
,8,16,%,6,8,18,19,20,22,10
21,20,24,12,25,22,26,16,27
,24,26,1B
2210 DEF PROCdraw
2220 FOR count=0TOD 4
tPROCtune2
tNEXT
tPROCtune3 (200)
2230 PRINT ''STRING$(18,CHR$ (2324P1)
+* "+CHR$ (232-P1)+" ");'" DRAN
|m
2240 ENDPROC
2250 DEF PROCquery
2240 PRINT
2270 PRINT * Do you want ins-tructio
ns"
2280 PRINT *?*
104=6ET$
2290 ENDPROC
2300 DEF PROCask
2310 VDU 19,0,4,0,0,0,19,1,3,0,0
0
2320 PRINT """'*  You have a choice
of five different games, which
we shall nuaber 1 to 5."
2330 PRINT “'* 1 This is the novic
e's gase, played on the
white squares only, and in
two disensions.”
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Compox listing -

From Page 139

2340 PRINT ** 2 In three dimension
&} the first player
to get a row wins.®
2350 PRINT ‘* 3 In three disension
s; the first player
to get TWO rows wins.*

2340 PRINT ** 4 Similar to '3,
but the player who
aakes the SECOND row has an

extra turn.®

2370 PRINT '* 5 Each player takes
turns until the cube
is full. The winner

is the one with most romws."
2380 PRINT ''*  Choose your game!"’
2390 INPUT TAB(23,27),gase
tIF game)3 OR game(l
THEN 2320
2400 SOUND 1,4,game#d3,2
2410 1F game=1
THEN H1=9%
ELSE Hi=27
2420 IF game=1
THEN @$="E"
104=0%
1 X$=0%
tmax=9
:ENDPROC
2430 CLS
VDU 19,1,0,0,0,0,19,0,5,0
0,0
2440 PRINT
2450 IF game(3
THEN 2480

2450 PRINT * By the way, unless
you are play- ing game
3, there is no point in

finishing two (or more)

rows in the same go, as
only one of thea will
count!"

2470 PROCWAIT(I)
2480 VDU 19,0,6,0,0,0
2490 PRINT "°" There are three
levels of skill to choose
from-*
tPRINT '* E = Easy: All boxes
are valid;"
2500 PRINT '* N = Medius: The centr
e box, 628,
is out of bounds;"®
2310 PRINT '* D = Ditficults Mot
only is the cen-
tre box out of bounds,
but sa also is
each of the"

2520 PRINT *
boxes until

one of the three adjacent
EDBE boxes is

eight corner

occupied!®

2530 PRINT '
:INPUT "Skill level for first
player",@s$

2540 D$="E"

2350 IF Q%="N" OR @%="a"
THEN D$="H"

2560 IF Q$="D" OR Q#="4"
THEN D$="D"

2570 PRINT *
:INPUT "Skill level for second
player" 0

2580 1$="E"

2590 IF @$="N" OR @§="n"
THEN X$="H"

2600 IF @%="D" OR @$="d"
THEN X$="D"

2610 IF X¥$="E" AND 0s$="t"
THEN max=27
ELSE max=26

2620 ENDPROC

2630 DEF PROChowaany

2640 status=status+Pi+4
1end=FALSE

2650 IF status=30R status=3
THEN 2640
ELSE 2670

2660 IF game(3
THEN PROCwin
rend=TRUE
tENDPROC

2670 IF status=B AND game=A
THEN PY=Pi#-{

2680 IF status=56 OR status)9
THEN PROCwin
rend=TRUE
:ENDPROC

2690 ENDPROC

2700 DEF PROCtumel (enX,ul)

2710 SOUND 3,enX,uX#B+lb,4
1SOUND 2,enX,ul#d 4

2720 PROCNALIT (0.4)

2730 #FX15,0

2740 ENDPROC

2750 DEF PROCtune2

2760 SOUND &10,2,6,50

2770 PROCWAIT (0.4}

2780 #FX135,0

2790 ENDPROC

2800 DEF PROCtune3(count)

2810 FOR cX=1T0 count

2820 SOUND &11,RND(4],RND(150)+50
AND(3)

2830 NEXT

2840 PROCWAIT(0.4)

2850 #FA15,0
2860 ENDPROC
2870 DEF PROCwho
2880 VDU 19,0,2,0,0,0,1%,1,0,0,0
0
1
2890 PRINT “""'"* The game can be
played by people or coapute
re!"
2900 PRINT "*'™ Please enter the
players’ names."
tPRINT * (C = COMPUTER!)"
2910 PRINT "'
:INPUT * First player®,ni$
2920 PRINT *°
:INPUT * Second player®,n2$
2930 PROCWAIT(1)
2940 ENDPROC
2950 DATA 1,7,2,4,3,7,4,4,5,5,b
,4,7,7,8,4,9,7,10,4,11,5,12
W4, 13,35,14,13,15,5,16,4,17
v3,18,4,19,7,20,4,21,7,22,4
,23,5,24,4,25,7,26,4,27,7
2960 DEF PROCbeebgo
2970 COLOUR 1
tPRINT "Thinking'"
VDU 17,3,11,11,19,0,4,0,0
0
1
2980 FOR G%=1T0 HX
tAL(6T)=0
2990 IF ABS (LY(GX))327
THEN 3340
3000 PROClegal (BY)
t1F GX=14AND 1aw=FALSE
THEN 3340
3010 IF law=FALSE
THEN 3350
3020 PROCshow (B%,2424P1)
+IF GYMOD 2=0
THEN F1=2
ELSE Fi=i
3030 RESTORE 2550
3040 REPEAT
tREAD squl,mrkil
tUNTIL squi=G6%
3050 AL(G%)=arki+400
t1F game=| AND B61=3
THEN AX(5)=41B
J0&0 FOR d%=FX TO B%-2 STEP 2
3070 IF di=6%
THEN 3140
J0BO IF di<H14
THEN 3100
3090 IF NOT (X$="E" OR D$="E")
THEN 3140
3100 eX=(6%+d1)/2
J110 IF 2ACH14
THEN 3130
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bargaln gift-wrapped
;W|th a two year guarantee

Now making the move from tape to disc has never
been easier thanks to a great summer disc upgrade
offer from Opus Supplies. We're offering our best-
selling double dens'rty disc interface and the Opus
half-height 5400 5% " 250 K* disc drive for a
bargain price of only £149.95. At a saving of almost
£70, it's got to be one of the hottest offers this
summer.

What's more, if you choose any other 514" drive
from our comprehensive value for money range,

5% " SINGLE DISC
DRIVES. ®All'2 height.
®Low power
consumption.
®Comprehensive
manual. ®Free utilities disc.
®Direct drive mechanism. ®Fast access time.
5400 100K, 200K Single sided 40 Track ... £119.95
5401 100K, 200K Single sided 40 Track .. £149.95
5402 200K, 400K Double sided 40 Track £169.95
5802 400K, 800K Double sided hardware
switchable 80, 40 Track ...£199.95

We also supply a full range of single drives in a dual case with power supply.

5% " DUAL DISC DRIVES.

5401 DB 200K/400K 40 Track .......... £319.95
5402 DB 400K/800K 40 Track ..£369.95
5802 DB 800K/

1.6 Megabyte 80/40 Track .......................... £399.95

51" DUAL DISC
DRIVES WITH
POWER SUPPLY
®Metal cased and all
necessary leads.
@Separate power supply.
®Utilities disc and manual.
i 5401D 200K/400K on line Single sided
i 40 Track .. ars
| 5402D 400K/800 K on line Double sided
40 Track .£399.95
5802D 800K 1.6 Megahyte on line Double sided
hardware switchable 80/40 Track .. .£42995

FLOPPY DISCS. *Unfnrmatter:f capacity.
3" cartridge £5.75 each or £25.95 for 5.

5% " Discs with lifetime guarantee and free library
case. SS/SD £14.95 for 10. SS/DD £17.95 for 10.
DS/DD £19.95 for 10. SS/DD 80 Track £22.95

for 10. DS/DD 80 Track £24.95 for 10.

OPUS PRODUCTS ARE AVAILABLE FROM BOOTS, SPECTRUM,
JOHN MENZIES, ALLDERS, CARDIFF MICRO COMPUTERS,
ELTEC COMPUTERS, OAKLEAF COMPUTERS AND OTHER GOOD
COMPUTER STORES NATIONWIDE.

PR s

£349.95

we'll save you pounds on the purchase of our
double density interface. It's yours for only £79.95
instead of the usual £9995,

Despite our bargain prices, which include VAT,
delivery and all necessary leads, we haven't
forgotten the gift-wrapping - a two year guarantee
you won't find from anyone else.

For fur‘;her details of our great summer offers and
our nationwide dealer network, call us on

0737-65080 or post the coupon below.

DOUBLE DENSITY
DISC INTERFACE
The ultimate double
density disc interface
for your BBC micro
Z80 and 6502 2nd Processor compatlble Compact
and easy to fit. Compatible with Clares ‘Replica Il'
‘Mini-Office’, ‘Elite, ‘View', ‘Wordwise’ and ‘Wordwise +".
Also compatible with most sideways ROM cards.

Utilities on ROM including Format and Verify, tape
to disc transfer, automatic density selection,
unique mass copy routine, powerful machine code
operating system giving up to 248 files. 80%
faster than single density. Free user manual
supplied.

DDOS Interface only ..
When bought with any disc drive

... £99.95
..£79.95

We also give generous education and dealer
discounts

TR G DI L RGN R [N ] e e S A DEEEE DDEE PUDND DY

l Please rush me the following

l (ALL PRICES INCLUDE VAT & CARRIAGE)

I Quantity _ Description Price =

] L | -

I KpTg TOTAL AL '“ '
| enclose a cheque for £__ I "

I Or please debit my credit card account with I ;

I the amount of £ e ‘

I My Access Barclaycard (plese tick) No. is . 2 I

I Name e s l

I Address l

I ______Telephone Gris SR, I

| 55 Ormside Way, |

| Hoimethnrpe Industrial

Estate, Redhill, Surrey. [
I Opus Supy .nm L nJe TELEPHONE: 073765080 ., Jll

_——_—__------__-_-_



Compox listing

From Page 140

3120 IF NOT (X$="E" OR O$="E")
THEN 3140
3130 IF FNVieL)-FNV(dX)=FNVIBX) -
FNV ()
THEN PROCaward
3140 NEXT
3150 FOR d2=1T0 B¥-1
3160 IF di=61
THEN 3240
3170 IF di{314
THEN 3190
3180 IF NOT (X$="E" OR O$="t")
THEN 3240
3190 eX=2#6%-d2
3200 IF elOHI
THEN 3240
3210 IF eX(>14
THEN 3230
3220 IF NOT (X$="E" OR O$="t")
THEN 3240
3230 IF FNVIGL)-FNV(dX)=FNV(eX)-
FNV(BL)
THEN PROCaward
3240 MNEXT
3250 FOR d2=BX+1 TO WL
3260 IF di>=Hi
THEN 3340
3270 1F di{)14
THEN 3290
3280 IF NOT (X$="E" OR 0$="E")
THEN 3340
3290 eX=2¢d1-B1
3300 IF el)HL
THEN 3340
3310 IF eX(>14
THEN 3330
3320 IF NOT (X$="E" OR D#="E")
THEN 3340
3330 IF FNV(eX)-FNV(dX)=FNV{dL)-
FNV(BY)
THEN PROCaward
J340 NEXT
3350 PROCshow (61,230
3360 NEXT
3370 VDU 19,0,0,0,0,0
3380 startX=2+RND(HL-4)
th1=0
1si=0
3390 FOR gi=starti TO HX
:PROCbestmove
tNEXT
3400 FOR qi=1 TO (startl-1)
:PROCbestacve
+NEXT
3410 ENDPROC
3420 DEF PROCbestmove
1IF A%(gXi bl
THEN sX=ql

.......
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1b1=A%(gk)
3430 ENDPROC
J440 DEF PROCaward
3450 Ji=LY(eZ)DIV 400%4+LL(dL)
DIV 400%44PY
3460 IF ABS (J1)=9 AND game=4
AND status=0
THEN J%=1
3470 RESTORE 3550
1480 IF ABS (J1)=7 AND game=3
THEN AY(BY)=AX(B%)+43
1ENDPROC
3490 REPEAT
tREAD K%, ML
tUNTIL Ki=ABS (JX)
3500 AX(GYL)=ALIBL)+ML
3510 SOUND 1,-(J1+3)/2,B1#8,1
3520 #FX15,1
3530 1F ABS (J%)=1 AND ABS (L%(dX)) )2
B
THEN AY(BY%)=AX(B%)-30
3540 ENDPROC
3550 DATA 1,10,3,20,5,40,7,400,9
4000
3540 DEF PROCH#ivend
3570 LOCAL J%,KX,H%
3580 CLS
tVoU 19,0,1,0,0,0
3590 nt=0
icr=0
3600 PROCprint
3610 FOR J%=1 TD Hi-2
35620 FOR K¥=J%+1 TO HI-1
3630 Mi=2#K1-11%
3640 IF NIXHL
THEN 3710

—

3650 IF LEOKT)-LX (L) OLE (M) -LR(KL)

THEN 3710
3640 PROCshow(JX,230)
1PROCshow (KX, 230)
:PROCshow (M2, 230}
3670 PROCWAITL(.3)
3480 IF LX(KX)CO
THEN nt=nt+i
:PROCprint
1PROCshow (KX, 231)
tPROCshow(J1,231)
tPROCshow (MY, 231)
3690 IF L%(KX) )28
THEN cr=cr+l
tPROCprint
:PROCshow(J%,233)
1PROCshon (K1 ,233)
tPROCshow(M1,233)
3700 PROCWAIT(.S)
3710 NEXT
3720 NEXT
3730 VDU 19,0,0,0,0,0
3740 ENDPROC
3750 DEF PROCprint
3760 CL8
3770 PRINT ;"Counting"
3780 VDU 31,1,4,231,31,1,6,233
3790 PRINT TAB(4,4)jnt;TAB(A,b)jcr
3800 ENDPROC

This listing is included in this
month’s cassette tape offer. See
order form on Page 205,
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WHY PAY MORE

QUALITY SS/DD AND DS/QD DISCS IN THEIR OWN LIBRARY BOX

We are able to offer these prices due MICRO RESOURCES PRICES INCLUDE DELIVERY PER BOX OF 10
to our policy of bulk buying and feel T BOXESSS/DD4STPI . £12.80 + VAT
that we can offer you the customer a 9-10'DOXES SS/DD 48 TPI  £12.00 + VAT

better deal. Why not take advantage 10+ BOXES SS/DD 48 TPl £11.50 + VAT
of these low prices. |

PRICES INCLUDE DELIVERY PER BOX OF 10
1-5 BOXES DS/QD 96 TPI £18.50 + VAT
6-10 BOXES DS/QD 96 TPI £18.00 + VAT
10+ BOXES DS/QD 96 TPI £17.50 + VAT

48 HOUR DELIVERY SERVICE
24 Hr. ANSWERING SERVICE

PLEASE SEND PAYMENT OR PHONE TO USE CREDIT CARD
LARGE QUANTITY AND EDUCATION DISCOUNTS GIVEN

SAlimned

Southfield House, 11 Liverpool Gardens, Worthing, Sussex BN11 1RY
Telephone: Worthing (0903) 213174

3 storey

| . .-.:. M’
& - - F'Mfﬂfm wmﬁf
computer s N
F*T).- Lots of floorspace for your
; $ o ; : 1. - .; FBoaies: Aots
homes Pt e

Looking for a new home for your computer? Tired of
being pushed from room to room with your family of
peripherals? Better take a look at the Organiser
showhome from Opus Supplies. It's fully mobile and

combines practical features with modern design.

1
I To: Opus Supplies Ltd, My Access| |Barclaycard| |(please tick) no. is: ]
] Eﬁmnﬂdem.ﬂﬂmthmmmmﬂalﬁtﬂmﬁm.&nw. 2 I
1 (PRICES INCLUDE VAT AND CARRIAGE)
I : Organiser Desk(s) at £59.95 each (inc. VaT)  Address 55 Ormside Way, :
(i ! B | Holmethorpe Industrial
i e —Lor plesss dabit my Estate, Redhill, Surrey, [
" credit card account with the amount of £ Telephone______ it TELEPHONE: 0T37-65080 I
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NEARLY all games have a score of
some kind, and wherever there’s a score
there’s a high score table. These are two
of the subjects we'll be looking at this
month.

First we’ll consider how to keep
and increase a score.

The easiest way to store the score is
as a sequence of numeric Ascii
characters — 0 to 9. This makes it easier
to output, as we shall see.

One very useful routine. in the
operating system is OSWRCH
(& FFEE). Calling this routine will print
the character whose Ascii code is held in
the accumulator — just what we negd to
print out the score.

For example, if the accumulator
contains 65 and OSWRCH is called. the
letter A is printed on the screen — 65
being the Ascii code for A. You see,
OSWRCH is the machine code
equivalent of VDU,

Take a look at the following example:

LDARI!
JSR LFFEE
LDA#D
JSR LFFEE
LDA#E
JSR LFFEE

This is exactly the same as VDU
31.0.6 — move the text cursor to
coordinate 0.6.

OSWRCH allows vou to perform
many operations from drawing triangles
to turning printers on and off. See page
378 of the User Guide for a list of the
VDU codes.

Program 1 uses OSWRCH to
position the text cursor (line 170) and
print out the score digits (line 190).
~ The score is held in eight consecutive
locations. This means that the largest
number that can be represented is
99999999! The base location of the
score is pointed to by the variable

thescore.

Program I contains two routines. One
increases the score by 10 points (lines
90-160) and the other prints the score
on the screen (lines 170-210).

These have been separated so that the
add 10 subroutine can be called several
times to make it into an add [0*n
subroutine — n being the number of
times the routine is called.

In other words we can call the add 10

How to keep

(and
raise)
your

SCore

routine 5 times to add 30 to the score
before we print it on the screen.

Some games use score routines which
print leading zeros. For example, one
game might print the score as “000150™
and another would print it as*150". I'm
sure that you’ll agree that the latter
looks the tidier.

S0 to make the score output neat and
tidy leading zeros will be replaced by
spaces. This must be taken into account
by the score routine.

Try Program I, pressing a key to add
10 to the score.

Line 230 is very important. This

initialises the score to 0. The length of

the string should always be eight
characters in total with a zero at the end.

The score is increased by incremen
ting the Asci character in the tens
position of the score — remember
Hundreds Tens and Units. If the digit in
the tens position is a nine it must be
replaced by a zero and 1 must be added
to the hundreds column.

In fact the same routine which
increased the tens is used to add one to
the hundreds. This is achieved by
decrementing the score offset register so
that it points to the hundreds column
instead of the tens column — the most
significant digits of the score are stored
first.

Again, if the digit is a 9 the routine
puts a zero in the score, decrements the
offset register and branches back on
itself. You'll be able to understand this

Part six

Ot TO

HIRITE
MACHINE

CUDE
GANES

By KEVIN
EDWARDS

better by following Program 1 through
in your head.

One of the features that has beel
added to more and more games is thg
high score table. This allows a persol
who has accumulated a good score 1§
enter their name into a table of othg
SCOTES.

Most high score tables keep a recor
of the top ten scores. The higher th
score the higher its position is in thg
table,

When a new high score is recordead
space must be provided to accom
modate the new score. This is done b
moving all the scores less than the new
one down the table one place. Thi

means that the lowest score must g

lost,

I'he name of the person who achievel
the new score is requested and entere
into the table.

It gives players greal satisfactiof
when they see their name and scor
above all of the others. It's also ver
useful when several players are having
competition.

Achieving this in machine code |
quite tricky. Several problems must
solved first:
® Storing the high scores and namesi
memaory.
® Accepting the name of the persg
who achieved the high score.

The obvious way to store the nameg

and scores is in Ascil. This makes §
easier for us to print the table — using
OSWRCH - and to use the Ascl
characters. corresponding to new scoré
from Program [.

Program II is the high score tabl@

routine which keeps a record of the tof

Pra

sStr
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i0 REM Score routine

20 REM By Kevin Edwards

I8 MODE 7

40 HIMEM=12800

50 thescore=42AA0

48 FOR pass=@ 70 2 STEP 2

78 PL=HIMEM

8@ [OPT pass

99 ,addi@ LDI®S
108 .examinedigit LDAthescore,X
118 CHPHASC" ":BEdmake it _a !
128 CNPH¥ASC*9":BNEincdigit

{38 LDARASC"B"1STAthescore, )

140 DEX:BPLexaminedigit :
150 .make_it_a_| LDABASC*1":STAthes
~ core, M:RTS AT
160 .incdigit INCthescore,l:RTS
170 .scoreout LDA#T1:JSRLFFEEILDANL
- S1JSR&FFEEILDA%1 21 JSRUFFEE

180 LOY#Q
198 .nextdig LDAthescore,Y:JSREFFEE
200 INY:CPY#B:BNEnextdig
210 RTS

220 INEXT
230 $thescore=" e
240 REPEAT
258 CAlLscoreout
260 CALLadd1@
278 AL=GET
2808 UNTIL 1=2

Program |

ey

nine scores. Run it and enter your name.

Line 860 specifies the new score. Try
changing it, but make sure that the score
string 1s eight characters in total.

The high score routine execution
address is pointed to by the variable
start. Make sure you've set the score up
in memory before you call the routine —
the score address is given by the variable
Hewscore.

The names of the high scores are
stored sequentially in nine groups of 16
characters. Only 15 characters of each
hold the name, the other holds
CHRS$(13) — carriage return. The
variable names points to the first name.

The scores are stored sequentially in
nine groups of eight characters. The {irst
character in each group is the most
significant digit of the score.

The names and scores were limited to
16 and eight characters to simplify
calculations needed to locate a specific
score by multiplication. For example,
the start of the text for the third score
can be found by multiplying 8 (number

Enter assembler.

40-80
90
100

' Reads digit.

110 checks if'it’s a space. I it is make it a one. Spaces
are used instead of leading zeros.

120 Is the digit a 97 Branch if it isn't.

If it’s a space make it a zero and repeat the

process for the next digit along.

150 Makes the score digit 1.

160 Increments the score digit by one to add 10 to the
score and then exit.

170 Positions the text cursor — VDU 31,15,12.

180-200 Output the score digits.

210 Exits the routine.

130-140

- Sets score offset register to 6.

Descripiion of Program 1

of characters per score) by the
position, 1, the result being 16
(B*(3—1)).

A number can be multiplied by 8§ by
shifting it left three times using the
command ASL — see line 220. Shifting it
left once more, again using ASL, is the
same as multiplying the original number
by 16 — see line 230.

Of course this only works if the
original number is less than 16 — which
it will be in our case. If it is greater or
equal to 16 the result will overflow
because the maximum number that a
register or location can hold is 255.

The second problem was how to
accept an input from the user when his
name 1s requested for the high score
table. This is a lot easier than it sounds.
Another operating system call allows us
to do this,

The call required is to OSWORD
(&FFF1) with the accumulator set to O
- OSWORD 0 for short. The X and Y
registers hold the low and high byte,
respectively, of a control block which

gives further information about the
operation to be performed.

For example, if the control block is at
location &A60 the following routine
would execute OSWORD 0 correctly.

LDX#kSD
LDY#EA
LDAsE

¥

JSR &FFF1

But before this can be executed the
control block must be set up. This
specifies the following information:
® The address in memory where the
input string is to be stored — low byte
then high byte.
® The maximum number of characters
to be accepted.
® The minimum acceptable Ascii
character.
® The maximum acceptable Ascii
character.

For example, we'll set up the control

t
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1@ REM High Score Table

28 REM By Kevin Edwards

30 MODE 7

43 HINEM=L2800

50 nases=k2A00

68 newscore=k2AAB:workspaces=42ABR
78 scores=42B0@

82 FOR pass=@ TO 2 STEP 2

98 PA=HIMEN

108 [OPT pass

REFFEE
128 LDX#D: TXA:PHA

niLDY#e

X:BCCnotgreater:BNEinsert
158 INX:INY:CPY#8:BCCcharl
168 BCSinsert

tCPY#9:BCCcheckanother

h
192 .insert LDYSQ

k1 JSRAFFEES INY: BNEnessageout
218 .exit PLA:PHA:STAworkspace+2
220 ASLAtASLA:ASLA:STAworkspace
230 ASLA:STAworkspaceti
240 CMP#1208: BERmovenewscore
230 LDY#127

14,0+ DEX:CPiworkspace+1:BNEcopynanes

270 LDAnames, X:STAnames+ib, X
280 LDX#&D

J8@ LDAscores,X:STAscores+8, X

118 .start LDAK22:JSRLFFEE:LDART:JS

138 .checkanother ASLA:ASLA:ASLA:TA

148 .chari LDAnewscore,¥:CMPscores,

178 .notgreater PLA:TAX:INX:TXAtPHA

180 LDA#255:5TAworkspace+2e JMP{inis

200 .messageout LDAmessage,Y:BEQexi

260 .copynames LDAnames,):STAnanes+

292 .copyscores LDAscores,X:8TAscor
es+8, M3 DEN:CPiworkspace:BNEcopyscores

318 .movenewscore LDXworkspace:LDYH

320 .copynewscore LDAnewscore,Y:STA
scores, {: INK: INY:CPYR8: BCCcopynewscor

330 .deleteoldname LDXworkspacetlil

DY#15:LDAKI2

340 .delete STAnames,X:INX:DEY:BPLd
elete

158 LDAworkspace+1:5TAoswordblock:L
DAM2:LDXRoswordblock MOD 256:LDYkoswo
rdblock DIV 2561 JGREFFF!

340 .finish PLA:JSRdisplay

370 LDY#R

380 .messageout? LDAmessagel,Y:BEQe
xit2:JSREFFEE: INY:BNEsessageout2

399 .exit2 JSRAFFEQ: LDANKTE: JNPLFFF
Il

480 .display LDAR12:JSREFFEE

410 .displayscores LDX4@

420 .nextscore LDAKI1:JSRAFFEE:LDAK
1+ JSRAFFEE TYA:ASLALADCHTs JSRAFFEE

430 TYA:1ANDET:CMPHT7:BNEcolourok: LDA
2

448 .colourok CLC:ADC#129:JSREFFEE

450 LDA#32:CPworkspace+2:BNEpositi
on:LDAKL3S

440 .position JSRAFFEE

479 TXA:CLC:ADCH49: JSRLFFEE

480 LDY#3:J5Rdots

498 TXA:PHAsASLAzASLA:ASLA: TAX:LDYS
7

588 .nextdigit LDAscores,X:JSREFFEE
tINK:DEY:BPLnextdigit

510 LDY#4:J5Rdots

620 PLA:PHA

530 ASLA:ASLA:ASLA:ASLAITAK:LDY#LS

940 .nextletter LDAnames,X:CHPRLI:E
EQskip: JSREFFEE: INX:DEY:BPLnextletter

53@ .skip PLA: TAX

568 INX:CPY#9:BCCnextscore

570 RTS

580 .dots LDA#4b:.dot! JSREFFEE:DEY
1BPLdat L:RTS

598 .oswordblock OPT FNequb (@)

608 OPT FNequbinames DIV 234)

618 OPT FNequb(13)

420 OPT FNequb(420)

638 OPT FNequb(&7E)

648 .message OPT FNequb(3l)

658 OPT FNequb(3)

668 OPT FNequb(%)

678 OPT FNequb(133)

688 OPT FMequs!("You're score is in
the top nine")

698 OPT FNequbi3i)

788 OPT FNequb(T)

718 OPT FNequb(ll)

728 OPT FNequb(134)

730 OPT FMequs("Please enter your
ase")

748 OPT FNequb(31)

758 OPT FNequb(ll)

768 OPT FMequb(13)

778 OPT FNequb(l3@)

788 OPT FNequbi®@)

79@ .message2 OPT FNequb(31)

888 0PT FNequbls)

818 OPT FNequbi23)

828 OPT FNequb(133)

838 OPT FNequs("Press a key ta cont

inue®)

840 OPT FNequb (@)

B5@ INEAT

B@ $newscore=" 454"

878 $scores=* Geee Geee 7@
B0 se@0  Seee  4@ea leee

Z0ee  (eed"

BB $names="HISSING SID “+'FRED

0¥ FLUKE  "+"KEYBOARD BASHER "+"SQU
106Y BOD "+*KONG BAGHER "+'TR
ICKY DICKY  "+"GPARROW MAN "

AVE A NICE DAY "+"DENIM DENNY ’
898 CALL start
980 END
718 DEFFNequb(byte)
528 7Pi=byte
938 Ph=PY+l
940 =pass
958 DEFFNequs(string$)
960 $Pl=strings$
970 PL=PY+LEN($PY)
960 =pass

Program I

From Page 145

block at location &A60 with the

following information:

Input buffer address = &920

Line length = &20 (32 characters)

Minimum Ascii = &20 (32 decimal)

Maximum Ascii = &7E (126 decimal)
Therefore the corresponding control

block would be:

&A60 = &20
&A6]1 = &9

&A62 = &20
&A63 = &20
&A64 = &TE

At this point the OSWORD routine
can be called.

The micro will now accept an input.
Pressing Return or Escape will
terminate the routine. Ctrl+ U will delete
the whole line, Delete will erase the
previous character and Copy will copy
the character at the editing cursor. On
exit the carry flag will be | if Escape
terminated the input.

Any attempt to enter more characters
than specified in the control block will
result in a beep — VDU 7.

Characters which are outside the
Ascii range are printed but not entered
into the string buffer.

For those of you who are interested
Basic uses OSWORD 0 for its INPU
statements.

Another input routine, used in ling
390, is OSRDCH (&FFEQ). This wails
until a key 1s pressed and returns the
key's Ascil value in the accumulator =
just like Basic’s GET command.

If Escape is pressed the accumulator
will contain &1B. This must bg
acknowledged by issuing OSBYTE
&7TE (126) — also on line 390.

@ That'’s it for this month. Nexi
month we'll look at random numbers
and other useful technigues used in
machine code games.
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50-70
80-100
110
120-180
190-200
210
220

230

240
250-300

310-320

330-340
350

360

370-380
390

400-570
400
410

L

Define work space area for the high scores.
Enter assembler.

Changes to Mode 7 - VDU 22.7.

Check if the new score is greater or equal to the
other high scores.

Print out a message indicating that the new score
is in the top 9.

Retrieves the position in the table where the new
score is to be inserted.

Multiplies the position by 8 to get the offset for
the corresponding score.

Multiplies again by 2 to get the offset for the
corresponding name,

If the new score is at the bottom of the high score
table skip the insert routine — it’s not necessary.
Move all of the names and scores down one place
in the table.

Copy the new score into the score table.
Clear the existing name from the table.
Accepts a name for the new score.

Calls the subroutine which displays the high
score table.

Output the message “Press a key to continue”.
Calls the read character routine and clears the
Escape condition.

High score display routine.

Clears the screen — VDU 12.

Loads the X register with 0 — this is used to keep
count of the score being displayed.

420 Positions the cursor — VDU31,1,Y*3+2, where
Y is the position in the table of the score.

430-440 Output a colour control character.

450-460 Output a flashing control character if the score
being displayed is the new score.

470 Prints the position of the score 1,2..9.

480 Prints four dots.

490 Finds the offset of the score’s start position and
places it in X.

500 Prints the score.

510 Prints five dots.

520-530 Find the offset of the name's start position and
place it in X.

540 Prints the names out.

350-560 Test if all nine scores have been displayed.

570 Exit routine.

580 Prints out dots. The number is determined by the
Y register.

390-630 OSWORD 0 control block.

640-780 Text for new high score message.

790-840 Text for “Press a key to continue™.

850 Exits assembler.

860 Places™ 4560™ into the “newscore” work space

— the spaces are very important.
870 Sets up the high scores.

880 Sets up the high score names.
890 Calls the routine.
900 Exits program.

910-940 Macro for Equate byte (EQUB).
950-980 Macro for Equate string (EQUS).

Descripiion of

Program [

SYSTEMS

DIRECTTO YOU AT WHOLESALE PRICES

Are YOU a first rate
PROGRAMMER?

COMPUTERS MONITORS
BBC B Plus £489 Microvitec 1431 ... .. | £185
BBC-B £329 Microvitec 1451 ... .. . £279 |
EBC-BD €419 PhiipsBMTBO02 ... ... ... ... ... E03 |
DFS {Acom) . fo90
280 2nd Processor & £389 DISKS
6502 2nd Processor = £189 D/50/D 807 ... E20(boxol 10|
CBm B4 | Available for [Fully guaranteed)
Sinclair BApOTT baw of 10
PRINTERS : MODEMS
| CamonPW10B0A ... . . g979  Pace Nightingale .. £130
Camon PW11564 £363
Kaga KPE10 £279 DISK DRIVES
Epson RXBOFT g232  Cumana C3X100 55 o LETPPRPREEREE 1 1
Ouendata 20cps e g3y Cumana CSX400 DS 40/807 . F155 .
Co b1 | R g33?  Cumana CO200 55 407 + PSU £242
Cumana COBO0 OS 40/807 + PSU £356
FIRMWARE PEH. ... .. ... 20
:::jmse e gy E:E @ FPrice includes VAT a1 15% and delivery is
Dise Doctor £29 FREE in the LK
Prinimaster £29 @ To order just send & cheque or postal order
to us and the goods reach you fast.
DATA RECORDERS & Trade enquiries welcome
Omega . e R ® Remember, our name is our guarantes

MACOB SYSTEMS

8 Lister Gardens, London N18 1HZ. Tel: 01-803 1622

Telex: 8954029 att.MACOB

Then join the Professionals!

Award-winning Database Software needs
more programmers, both for freelance work
and permanent positions.

Applicants must be fluent in both Basic
and machine code on at least one of the
popular micros, and preferably have
experience of others.

Experience in the software industry is not
essential, but obviously candidates must
have written good quality software in the
past and samples will be required.

Pay is negotiable, depending on age,
experience and qualifications. There are
excellent prospects for hard working, skilful
programmers.

Please send SAE, CV and an example of your
work which will be returned uncopied
to;
Peter Davidson, Software Manager, Database Software,
Europa House, 68 Chester Road, Hazel Grove,
Stockport SK7 5NY.
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Prices correct at copy date. Subject to change without notice
due to currency fluctuations etc. E. & OE Mail Order + Export + Trade
MONITORS Hot Line Phone 01-686 8362
Microvitac Colour
1431 DS STO RES AGB. . . £16990+VAT= = £195.39 n Delivery by Securicor (3 day) please add £5.00 + VAT per item.
1431 DZ STDRES EEIE:c:tr'urn £1 EIEI ap+\vaT= £229.89 H Delivery by TN.T. lovernight) please add £3.50 + VAT per item.
1451 DS MED RES gop+\AT= £264.39
1451 DAMEDRESOL. . . . £55950 VAT £264.38 el ol it iR e o i ki i BceRs,
1451 APDS MED RES i Barclaycard MNo. 'Phone 01-686 B362. Immediate
1 fﬁ BE;EEIm EE‘EE'H GB E‘%EE%I :ﬂ}: Eggggg despatch on receipt of order or cheque clearance.
1456 LI MED RES IBMPC . £39580+VAT= £455.29 Or vou can Telex vour order on: 946240 Attn 19001335

1456 DA MED RES .B.Prlcur. E34990+VAT= £402.39
Philips Monitors Ful POA

Ferguson Monitors Full Range. . . .. s R l To: Cash & Carry Computers. 53-59 High Street, Croydon, Surrey CRO 100 l

m?émﬁlsuhshmt:u S A I Please Supply. = l
These prces cormect untl superceedod Dy next advertsement il

l | encinse my chegue for T includhng delivery by Sacurcor/TNLT® I

CASH & CARRY COMPUTERS 1 -ooo S | g

53-59 High Street, | riame e e g i

Croydon, Surrey CRO 10D. | e g

: | “Fease Ooreee i

L-—_.—————-——-————-—-—-_—ﬂ
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Help for
the poor
struggler!

I AM one of the poorer members
of the Beeb fraternity, since I do
not have a disc drive or printer.

However, I have recently
acquired a secondhand Ricoh
Nexos 3300 word processor
with a printer and two 8in disc
drives.

Having read your Beeb Body
Building Course article of
January, 1984, about disc drives
and your plea for information
from 8in disc users, I hope you
can help me connect up my
8-inch drives and printer.

I understand from the manual
that the discs are single-sided,
also the second drive is read
only. These drives are connected
via 50 way ribbon cables. The
disc units are powered from the
main unit.

Please could you advise on a
disc interface kit and connec-
tions and modifications if and
where necessary to use with the
BBC Micro.

The daisywheel printer
(Qume I think) is uni-directional
and is connected via a 50 way
ribbon cable and another mul-
ticore power cable,

Since I can power up the
printer from the main unit, is if
possible to tap into the 50 way
cable, via a switch if necessary,
to use the printer with the BBC?
— Peter Downes, Merthyr Tydfil,
Mid-Glamorgan. o
® You can fit an 8in drive to the

PROBLEM

BBC, but you need a different
DFS chip and there are also
some modifications to the tracks
on the computer’s PCRB.

This information can be
obtained from Vogan Products,
The White House, 21 Grove
Road, Hazlemere, Bucks. HP15
1QY.

The instructions they give are
not for the complete beginner,
but there is sufficient to do the
job if you are competent.

I have never heard of a
read-only disc drive, so I am not
sure whether that one will work.

As to the printer, it is in theory
possible to connect it up, but you
will need to write a printer driver
to convert from the Ascii used
by the computer into the code
used by your printer (do you
know what it is?).

Then all the wires need sorting
out. This is not a simple job, but
is possible. I estimate it would
take me about three weeks
full-time to do if I had all the
information.

As my consultancy rate is £80
a day, it is perhaps not very
economic!

Cash calls
the tune

I AM teaching electric guitar —
which I play — and electronic
keyboard — which I don’t — to
teens and subteens who don’t
quite make the grade with the
entrenched classical music mob.

Funds are low, but various
parents, are rallyving round with
contributions to a common

Your technical

queries answered

by MIKE COOK &
\

music fund. 1 don’t charge for
lessons but I spend the fund on
second hand name equipment, to
date with reasonable results.

My mate at work is quite sure,
and so am [ after seeing very
high priced equipment (Syn-
thaxe. Roland guitar syn
thesiser, Korg ditto etc) that
it could be possible to connect up
as in Figure I, the object being to
cut costs and provide more
effects. Also Tomorrow’s World
have shown various systems, but
not explained them.

Can you throw some light on
this? — Kevin O'Hara, Bury St
Edmunds, Suffolk.
® Yes, it is possible to do what
you want but like all things it is a
matter of cost and time. Also
you need the experience to do it

A simple A/D converter will
allow you to input a waveform
and a D/A converter will allow it
to be outputted from the
computer. It is then a2 matter of
mangling up the number in the
computer to give vou the desired
effects.

This mangling has to be done
in machine code as you need to
run at about 8,000 samples per
second.

First you have to decide what
effect you want and then work
out what is happening to the
signal — then write the machine
code to do it

For example, an echo could
be obtained by placing succes-
sive samples in a buffer and
extracting them at one or two
points offset from the input
position. These would then be
added together and sent to the
D/A converter.

The input and output pointers
would then be moved to the next
part of the buffer and the whole
process repeated.

I hope to cover this type of
manipulation in a book I am
writing. However you can have a
go yourself if you see the Body
Build articles March 1984
(A/D), October 1984 (D/A) and
August 1984 (user port expan-
sion),

You could do without the
latter by driving the D/A
converter through the printer
port instead of the user port.

I did not see the Tomorrow’s
World programmes but I think
they involved controlling of
synthesisers via computers and
is not really what you want.

PROG B

< analogue
to digital

J|.!' |

Figure I: Making music via the BRC Micro

How to get motoring . . .

. +12 volts
Motor : }
o T
user
| - Power
+ Supply Relay Ei'::ﬂ . I!- FET
on/off
user
t FET
Ei[:r e i i _D volts on
ser port
forward/reverse R

I have read vour article on
stepping motors from the May
1984 issue of The Micro User
and found it very interesting.

I wondered whether it was
possible to use normal rotary
arm motors found in Meccano
and Lego sets?

As the user port only provides
a 5 volt power supply, a 5 volt
motor would have to be used,

If it is possible to use rotary
arm motors would it be possible
to make the motor spin in

reverse as well as forwards? If it
is possible, how? - John Scort,
Wellingborough, Northants.

® Yes, it is possible to control a
normal motor using the user port
if you use a power FET to switch
it. As to changing the direction —
this can be done by changing the
polarity of the voltage going
through the motor.

While this can be done
electronically the simplest way is
to use a double pole relay. See
the circuit alongside.
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GRIFFEN
COMPUTERS

TEL 0279 812235
8 RAINSFORD ROAD, STANSTED, ESSEX CM24 8DU

7N\

SPECIAL OFFERS... SPECIAL OFFERS

HITACHI UV EPROMS - 250nS
27256 - 14.95 inc. VAT (a)
2764 — 3.20 inc. VAT (a)
6264LP - 6.95 inc. VAT (a)
8271 - 46.95 inc. VAT (a)

The latest releases from Computer Concepts

ACCELERATOR 59.95
INTERSHEET 49.95
SPEECHROM 29.95

EXMON Il B/E 26.25 (b)
TOOLKIT B/E 24.65 (b)
MUROM 26.25 (b)
SPELLCHECK 1140/80 28.60 (b)

SLEUTH 26.25 (b)

WORDWISE-PLUS
WORDWISE
PRINTMASTER (Epson)
PRINTMASTER (Star)
CARETAKER
GRAPHICS
DISC DOCTOR

48.00(c)
36.00(c)
27.50(b)
27.50 (b)
27.50(b)
27.50(b)
27.50 (b)

CLARES BROM 31.50 (b)
ISO-PASCAL 62.00(d)
LOGO 62.00(d)
HI-VIEW 52.00(b)
JIEW 52,00 (b)
VIEWSHEET 53.36 (b)
ADE 40/80 54.00 (b)
SPY I 27.50 (b)
AID (Lincoln) 27.00 (b)
ADDCOMM B/E 26.75 (b)

ULTRACALC I 71.50 (b)

PROXIMA BEEB-TEXT 40/80
SPELLCHECK (Wordwise) 40/80

14.00 (b)
16.20(b)

SPELLCHECK (View) 40/80 16.20 (b)
MASTERFILE I140/80 17.90(b)
CLARES BETABASE 40/80 23.90(b)
CLARES REPLICA1140/80 11.90 (b)
FILEAID (Lincoln) 34.00(b)

SPECIAL OFFERS...SPECIAL OFFERS

UDMDDFS Version 3 89.95(b)
100% Board + Switch 17.50 (b)
100% Board, Switch, 8271 + TTL 89.95 (b)
100% Board, Switch + DDFS 89.95(b)

100% Board, Switch, 8271, TTL + DDFS 142.95 (b)

75.00(b)
99.95 (c)

ACORN DNFS
OPUS DDOS

40TRS/S 13.95(b)
40TRD/S 15.45(b)
80TRS/S 16.95(b)
80 TRD/S 18.45(b)

All prices include V.A.T., @ 15% B/E-BBC/Electron
Postage rates - (a) 50p (b) 75p (c) £1.25 (d) £2.00

Dealer enquiries welcome
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OLIVETTI INK JET

A superb value-for-money printer which
utilises "spark-ink jet” technology. The unit
has been designed for both use as &
parsonal computer and hard-copy printer.
The print is bi-directional and can be
eopcuted in normal, double height, double
width and underlimed charactars.

SILVER REED r“:*““‘““"

EXP 500

DAISY WHEEL

Designed for use with sophisticated
word processing packages -

® Compact space saving design
concapt

® Printing is bi-directional in tha line S I Lv EH HE ED
print mode. EKP 550
Unbeatable price performance - the Silver
Aesd EXP 550 prowides first rate latier-
quality printing at incredibly low cost.

® 1 Tcps printing speed
@& Simple elegant design

Fantastic Colour Monitor/Colour TV,
Fitted with the ‘‘Echo-Standard”
connection; it combines input Bnd outpul
for video and audio. Available with remaota
control or manual control,

Add another dimension to your BBC
Micro. You can draw lines on the screen
of give commands simply by pointing to
a menu display. Complex graphics can
b craatesd in minutes

PHILIPS & PHILIPS
CO.LTD. g
Scriptomatic House, Torrington Part. o moan
Finchley, London N12 9QU e i
014465648

r———--—-——

PRIORITY ORDER FORM

I Please rush me
Description Quantity Unit Price Tatal
linc. VAT)
I Ofivetti Ink Jat Printer £299.00
| " Silver Reed EXP 500 fee00 |
Silver Raad EXP 650 £459.00
l -Sahn Colour Monstor/ TV {manual} rzas.m' :
I Saba Colour Monitor/ TV (remate} £289.00
R. H. Lightpen £45.95 Ry
l L - - e N
I Postage & Packing FREE
| TOTAL [:
I Piease debit my Access Barclaycard No ———
I Please find enclosed full remittance of £ el
I Addrass ..
I Telephona Mo
l Philips & Philips. Sr.mmmi_qlz_ Haouse, T.nrnnz;gn Park, Finchley, London, N12 80U
eleghone: 01 BE48
L—ﬂ—-———-———--
&
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MY problem is: My BBC Micro
will not operate a printer.

I bought a Model A machine
and using your upgrade article
proceeded to transform it into a
Model B.

Everything appeared to be
satisfactory.

I then added an Acorn disc
drive interface which again
appears to work satisfactorily.

However, when trving to use a
printer in conjunction with my
kit it appears that no signal was
getting through to activate the
printer.

I made sure that Ctrl+B was
pressed. There was no response.
I then typed in *FX5,1 and this
did nothing.

Other tests I did were to
substitute the Basic chip, then
the DFS chip and the operating
chip. all separately.

Sorry, I should have
mentioned earlier that I have
also fitted a 1.2 operating chip. I
subsequently checked most of
the soldered joints that I had
done originally, but to no avail.

The printer would work with
another machine that I bor-
rowed. This is the machine I
borrowed the chips from, so
there was nothing wrong there.

The only other thing which
may have caused a problem was
the connection from the leg of
IC27 to the east of S9.

I did this underneath the
board, cutting the existing
connection, and without cutting
the leg of the IC.

I carefully checked to make
sure no track came to that leg

MY

I AM undertaking a project
requiring the communication via
radio link of two BBC Micros,
for a degree in nautical studies.
The project concerns using
micros for ship-to-shore com-
munication and assessing the
economics of such a system.
However, I have come up
with a number of problems.
Firstly I require a means of
simplex communication in the
true sense of the word, that is,
with no handshaking involved.
If the transmitting station
sends the message, the receiving
station must be able to load the
information, emptying the input
buffer automatically, and stor-
ing the information to be sent
eventually to a printer and disc.
Secondly, the receiving
station must be able to transmit
in the same fashion as the
transmitter, so in other words,

A MARRIAGE OF

INCONVENIENCE..

before doing this. The track was
cut above the board, as
instructed.

I have checked and rechecked
the settings of all removable
links, shifted some of the ICs to
ensure contact of the legs. I have
an Issue 2 board.

There is another problem
which may be connected with
the printer problem. I have a disc
which holds a program and
some data.

It is basically a sorting
program which has to access the
data, sort it and then print it.

This disc works fine on the
borrowed machine. On mine it
enters the program but will not
access the data file. It comes up
with: “No variable at line...".

When using this disc the disc
drive usually runs twice when
things are operating normally.
My machine only activates the
drive once.

The machine [ borrowed is a
1982 model with an Issue 4
board.

I can operate a joystick and a
light pen successfully on my
machine, but I have not tried the
R5423 or RGB ports. — A.E.
Fillingham, Huntingdon,
Cambs.
® It's always difficult trying to
fault find at a distance as you

always want to know one more
fact. In this case | am assuming
that your non-working printer is
a parallel one.

If it has an on-line/off-line
switch on it, try this experiment.
Type Cirl+B and type in rubbish
until the screen jams, then type
in some more,

Then rapidly press the on-line
switch repeatedly.

If you see extra characters of
your typed-in rubbish appear-
ing, you know that the acknow-
ledge signal (ACK) is getting to
the computer. Then the problem
is most likely the strobe pulse is
not getting out.

I seem to remember there was
a change in the strobe pulse
circuits from issue 2 to 3, but I
am not sure what it was as [ have
never worked on an issue 2
board.

However, if you have access
to an oscilloscope try to see the
narrow strobe pulses that will be
produced on pin 39 of 1C69.

If you can see them, trace
them through to pin 5 of 1C27.
These should emerge at pin 6 (if
¥You have not damaged the track
underneath when cutting the link
for the disc mod). However the
signal at this pin will only be
about 0.7 of a volt as it feeds
directly into a transistor.

Finally, look at the strobe
output to the printer — pin 1 of
the printer connector. Most
printers need this to be high, and
to pulse low check what your
printer needs and make sure it
matches. It can be changed by
putting a logic zero on pin 4 of
IC27.

Also check the soldered
joints. Last week I found resistor
R6 (the one connected to the
strobe line) had not been
soldered in on a friend's
computer. The printer worked at
first and then packed in.

I think you have successfully
carried out the modifications
you have done and this is an
example of a latent bug in your
original computer.

As to your disc problem, this
is something different. I am not
sure that the mod to IC27 can be
done without cutting the leg as
the offending track is on the
component side under the IC.
However, this is true on issue 3
boards ard could be different on
others.

It might, however, explain
why data files are not being
accessed. But I am afraid
without examining the computer
there is not a lot I can suggest.

Still, I think there is enough
here to be going on with.

SHIP-TO-SHORE SOS

two-way communication can be
set up between ship and shore.

Thirdly, if the cassette port
can be used for transmission and
reception then this will alleviate
the need for modulators and
demodulators outside the micro.

Lastly, if the micro could be
used for purposes other than for
transmission and reception until
it is interrupted by an incoming
signal, this would be an added
bonus.

My lack of knowledge of
assembler code is a severe
handicap in the solution to the
problem. — Mark Paine, Mod-
bury, Devon.

@ Without knowing any mach-
ine code, you cannot hope to
solve this problem.

What you need to devise is a
protocol where one siation sends
a message (small number of

bytes) and this is acknowledged
by the other. The first station
would not continue until the
acknowledgement was received.

Even when there was nothing
to pass this null exchange would
have to still be going on.

The computer could turn on
or off the TX as required as it
would be told by the other
computer to do so. A sort of
automatic version of it saying
“over to you™.

The only way to do this is by
means of a background task and
this has to be written in
machine code. There is a similar

system that has been devised by
radio amateurs called Amitor. If
the transmitting station does not
get an acknowledgement it
transmits the same few bytes
over again until it does.

You can use the cassette port
to read and send data. For an
example of this, see the Ad-
vanced User Guide.

This is a much larger degree
project than 1 would give my
own students if you are required
to both devise and implement it.

Sorry I could not be more
helpful, but this is a very large
problem,

IF you have a technical query for this page, send it to Mike
Cook, The Miero User, Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY.

Letters on other subjects should be sent, as usual, to
Micromail, which this month starts on Page 185.
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IF, like the Micro User staff, you
enjoy peeking about your ROMs
and trying to work out what’s going
on, you'll be glad to know that this
month we've managed to come up
with something rather special — a
guide to what happens to your BBC
Micro at switch-on.

Melbourne House have just
published the Guide to the BBC
ROMs, by Don Thomasson, a
fascinating expostition of how the
BBC Micro’s operating system
works, together with details of the
Basic Interpreter.

The guide covers each ROM

routine clearly and intelligibly,
giving its entry addresses and
parameters, details of its function
and an explanation of how it works.

contacted Melbourne House and

initialisation. So now you can see
for just how good the book is.

We were so impressed we

got permission to reproduce
extracts from the fascinating
second chapter, which covers OS

Incidentally, you might find a
disassembly of the ROM useful to
read in conjunction with the article.
If so, try Jim Notman’s program in
last February’s issue of The Micro
User,

SOME of the more complex com-
ponents of a computer need to be set up
to a given state when power is first
applied.

This is usually achieved by means of
a reset line, which remains in its “off”
state for a few tens of milliseconds after
the various power rails have stabilised.
The BBC Micro has two reset lines.

RSTA is controlled by a simple
charging circuit, and is only effective
when the computer is first switched on.
RST is generated by a timer chip, and is
effective both at switch-on and when the
Break key is pressed. RSTA resets the
internal VIA chip and RST resets
everything else. The distinction will be
seen to be important.

When reset is removed from the 6502
CPU it reads an address stored at
FFFC/D and jumps to the location
specified. Check the address, remem-
bering that the upper byte is in the
higher location, and you know where to
find the initialisation routine.

It may not be at the address used
here, but don’t worry about that.
DICD The first action is to set

(0D00) = &40, which is an
RTI instruction. This comes
into play in the event of a
non-maskable interrupt,

Initialising the
Operating System

which is ‘vectored’ to 0D00 by
the contents of locations
FFFA/B. The interrupt is
normally associated with the
Econet system, and the RTI
instruction is a precaution
only if Econet is not fitted.
Set I then bars maskable interrupts,
Clear D sets binary mode in case the
processor chose to come up in decimal
mode, and the stack pointer is set to
&FF, this being its home position in
page 1.
A = (FEA4E) then reads the interrupt
enable register of the internal VIA. ASL

By DON THOMASSON

moves the most significant bit into
carry, and if that leaves A = 0 a jump to
DY9E7 is taken.

Remember. the internal VIA is not
reset by RST, so it is not cleared down
by pressing Break. If this is a Break and
not initial switch-on, one or more of the
enable bits will be set.

A is pushed before the jump, to retain
an indication of whether this was a
switch-on or Break start.

If the jump is not taken A = (0258),

which determines the action taken in
response to depression of the Break and
Escape keys. Bit 1 is examined, and if it
is 0 the routine jumps to DAOY
skipping the store clearance routine.

Bit 1 was brought into the bit {
position by an LSRA before the check
and if the jump is not taken anothes
LSRA zeroes A (unless someone has
put a value greater than 3 in (0258
which would mess things up somewhat);
D9E7  Whether reaches by a jump
or directly, this point finds A
= 0. (0000/1) = 0400, the
base address for store clear:
ance, X =4and Y = 0.
((0000) + Y) =A = 0. |
(0001) then equals 0, the
routine jumps to D9FD
because the RAM clearance
is complete and the clearance
routine has wrapped round to
clear locations 0000 an
0001. The RAM addres
system is arranged so thal
this happens as soon as all
available RAM has been
cleared, whether it extends i
16k or 32k. Otherwise Y i
incremented, and if Y is thei
non-zero the routine loops W
D9EE.IfY=0,Y and X &

D9EE
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incremented, (0001) is incre-
mented to select a new page,
and if (0001) is positive the
routine loops to D9EE. Look
closely, and you will see that
clearance of a fresh page
begins with Y = 1. Location 0
is not cleared. Why? Well, it
would be more difficult to
arrange to skip location
0D00, which holds that RTI
instruction, so all location Os
are left alone.

the carry into the Isb and put
the msb into carry. The
LED-setting routine at EEEB
is then called. This transfers
the CPU status byte on entry
to A on exit, so a rotate right
is needed to restore the carry
bit to its rightful place. It is
now time to deal with the
initialisation of page 2, which
holds the indirect links and
many system variables. There
are three situations to be

Initialige
Peripherg]
deviges

Set up system
Vanables ang
VecCtors

D9FD  This point is reached when considered —
clearance is complete, and X (a)A is pulled, restoring the
holds the number of the last value pushed early in the
page to be cleared, plus 1, initialisation routine. If A
&80 for 32k RAM, &40 for = 0, an initial start is being
16k RAM. This value is performed. X = &90, Y =
- copied into (0284), the soft &9C, (028D) = 1. and
key consistency flag, and (028F) = (00FC) inverted.
(O2BE), which signals the size (b)If carry is set, Ctrl was
of available RAM. pressed, calling for a cold
DAO3  Attention is now turned to the restart. X = &90, Y =
peripheral devices (FE42) = &87, (028D) = 2, and
&OF sets Port B of VIA 1 to (028F) = (00FC) inverted.
output on bits 0-3, input on (c)If carry is clear, Ctrl was
bits 4-7. Then a loop outputs not pressed with Break,
values &0E to &09 on Port B. and a warm restart is Enter currep;
I DAI1l1 A further loop is now entered required. Y = &7E, X = language ROM
in which X takes values 9 to &9C, (082D) = 0, and
1. The keyboard interrogate (028F) is unaffected, being
subroutine FO2A is called for set already.,
en in each value. This subroutine The values in X and Y determine Outline of the iniigy;
k and locks the keyboard by disab- > i ation routine
d if it ling auto-scan, and sets bit 7
AD3, of X high if the key defined by
ne. X on entry to the subroutine
bit O is pressed. ;
heck, In this case, wire links . pescription
other rather than keys are involved, J14 location Real "'_'“'" writesread
e has except for the Ctrl key. The Des1d- B
: i shea/lser ; j 1nput Rea.
258), meaning of the X values o tout Reaister B ¢ Req. M
that). output by the interrogate \FESD oRB/IRE Ou Put Reqister @/ Inpu
jump subroutine are as follows: FEAR 1 ORA/ 1RRA Dutp pirection Rea. ®
ds A X=1: Curl key pressed. \FEALIWFED RB Data Wi tion Req. R
, the X=2,3: Links 7,8: Not WFEA/NFERD DORA pata Direc ¢ Laten/Counter
lear- used. EFHI"'FELE Te-t g ﬂrl!i“ Counter
). X=4,5: Links 5,6: Disc LFEAL/KFEDY TiC-H 71 Wioh O Lateh
0. If : Drive Data, LFEAS/VFESS g Ttoale der i
. the ' X=6: Link 4: Shift/ (FEAL/WFERS ! LN T1 High nrﬁirutch,:;uuﬁﬂ’
FD, Break action. \FEAT/VFET “lH. 17 Low Order R
ance X=7-9: Links 1-3: Initial LFEAR/LFELS 12 b 12 High 'ﬂrldlr
ance screen mode. “E“mgﬁ 1t enift Register { Ragister
nd to As each X value is output by the ;ﬁ_lm"tﬁb“ quxiliary Conkro i niqii“’
and interrogation routine, bit 7 is shifted into an/AFELE AR paripheral Controd o5
ress the msb of (DOFC). The last shift puts WE peaC PR rrupt Flad Reqist ol
that the Isb of (00FC) into carry, and the WEAC/Y gad IR o yot Enable Reais 2
s all msb of (00FC) is 1 if Ctrl was pressed. "FHM&FF_!:E 1ER muﬂ[ Without Handshake
been An option to use Shift with Break is WFEAE /¥ E DRA/IRA Reg.
ds to mentioned in the manuals, but as the iF‘r'.lF-'“H‘
Y is state of Shift would be checked by X —
then 0,a value not used here, the option is not 6522 VIE registers
ps to immediately relevant, Table -
{ are DA20 (00FC) is rotated left to put
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RECHARGEABLE BATTERIES

Diry Fit Maintenance FREE by Sonnanschain,

AJDD OT191318 12v 3 AH same as RS 581-TT0 NEW
£13.85 A300 07181202 6-0-6 1.8 AH same as RS 591-
382 EX EQUIP £4.880 Miniature PCB mount 3.6y 100
Mah as RS 581-477 NEW £1.00 SAFT VR2C 1.2v “C"

size NICADS in 18 cell ax agu
= aasily split 1o single cells £10.50 + pp £1.90

2732 ex equip £3.25, 27128 - 250ns NEW £12.00.
8118-200 £4.50, 6118-250 £3.85

6284LP-150 £23.00. 4164-200 £3,50, 4884-150 £4.00,
4116-300,€1.20,2114 £1.75. 8800 £2.50, 8821 £1.00,

£8.00, 88800 £10.00, BABOYE £14.50,
D808SAH-2 £12.00, DA0SE £20.00, ZBOA £2.99.

el

LIABLE
of BRAND NEW professicnal

vary guist running 240 v operation NEWES. 93
BUHLER 88.11.22. 8-16 v DC micro

high air Mg,
and guaraniesd 10,000
62 x 62 x 22 mm
Current cost £32 00 OUR PRICE ONLY

with date.
MUFFIN-CENTAUR standard 4" = 4" x 1 25"
an fteated EX EQUIPMENT 240 v a1
110 v at E4.55 or BRAND NEW 240w
's of other fans Ex Stock

Post & Packing on all lans € 1.6

I a price YOU can alord, our range of EX
EQUIPMENT videa monitors dety

pre tested and sel for up to B0 col use an
BBC micro. Even whera MINOR screen

1000's SOLD TO DATE
12" KGM 320-321, high bandwidth input
will display up 1o 132 colemns x 25 hnes
Housed in attractive fully enclosed
brushed alloy case. B/W only £32. 9§
24" KGM large screen black & white
monitor fully enclosed in ight alloy case

g1V E55.00 Carriage £10.00

DATA MODEMS

Jain the commumcathions revalution with
our super range of DATA MODEMS with
prices and types to susl all applications
and budgets"

Most modems are EX BRITISH
TELECOM and are made 1o 1he highest

standard for conbinuous use and reliability, | @ 300 baud full duplex b ! ® CALL, ANSWER and AUTO modes and running

R5232 interfaces are standard to all our @ Full remote control 1—4"" H‘é @ Standard RS232 serial intenace : e E3TIGSS
modems, 5o will connect 10 ANY micro eic. § @ CCITT lone standards }"" ONLY "> ® Built in test switching BA11-MB 35 E{?l PSU,LTC  €£385.00
with an RS232 senial interface ® Supplied with full data = ‘l?.“ E & 240v Mains operation Dﬂ};&ﬁ?ﬂ' 6 x R5232 DMA £2100.00
DATEL 2B see SPECIAL OFFER centre of  J|® Modular construction L. ® 1 year full guarantee DLV11-J 4 x EIA interdace £310.00
this ad @ Direct isolated connection W @ Just 2 wires 1o comms. line DLVII-E Serial. M n SI.I rt um'm

M 134, ; : anl ; 5 i :
I L s e Comwwct o gy Order now - while stocks last. Carriage and Ins. £10.00 DUP11 Sych Seral data /o €650.00
g = multi

Standard CCITT tones, CALL mode by
Tested with data QNLFE45.00 + PP EA SO
MODEM 20-1, T5-1 200 baud. LCompact unit
for use as subscriber and 1o PRESTEL
MICROMET or TELECOM GOLD. Tested with
data. E39.95 + PP 650

MODEM 20-2. same as 20-1 but 1200-75
bauc £E99.00.

TRANSDATA 30T A 300 baud acoustic
coupler. Brand new with 5232 inted ace
DMLY £48.05

DACOM DSL2123 Multi Standard Modem,
switChable CCITT or USA BELL 103 standard
V21 300-300, V23 T5- 1200, V23 1200-T5 or
120:0-1 200 hall duplex

Agto answer wia MODEM or CPU. GALL ar
ANSWE R modes plus LED status indication
Dim25 285 x 9 BRAND NEW fully

OMPUTER WAREHOUS

|¥HE ' ALADDIN'§' GAVE OF COMPUTER AND ELECTRONIC

mant pack. Good condition

EX-STOCK INTEGRATED CIRCUITS

A Major company’s over
BULK PURCHASE enable TWO outstandinéoffers.

ssnat ooz COLOUR

g

SPECIAL 300 BAUD MODEM OFFER

Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND
NEW or little used 2B data modems allows US to make the FINAL
REDUCTION. and for YOU to join the exciting world of data s
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base,
business or hobby communications. All this and mora!!

AYE“SUPER PRINTER SCOOP

1000's OF
BARGAINS
FOR CALLE

i on Jacobson
AJB10 VIDEO
DISPLAY TEE

Made by one of the USA's

la { paripheral manufactured
m:'usﬁ Professional VDU |
-, terminal has too many
features to include in spack
" @vailable = just a few an
internal Z80 cpu control, very
readable 15 non glare green :
screan, 24 lines by 80 characters b
128 ASCII character set with lower
case and graphics, standard RS232 interface, Cursor
addressing, numeric key pad etc. Suppled in good
TESTED second hand condition with full manual
£225.00 + carr £10.00. Data shee! on request.

HOT LINE DATA BASE

LO

THE ORIGINAL FREE OF CHARGE dial up data base
1000's ol stock items and one off bargaing.
ON LINE NOW - 300 baud, full duplex CCITT tones. 8 bit
word, no parity

MAINS FILTERS

Cure those unne rving hang ups and data ghiches caused
by maing mieierence

SDSA As recommended by ZXB1 news leiter. malchbos
sire up to 1000 wan oad E3ws
L2127 compact completely cased unit with 3 pan fmeed
tockel Lip o 750 walts [1)

production problems, and a special

MONITOR SPE

‘SYSTEM ALPHA' 14" Multi Input Monitor.
Made in the UK the famous REDIFFUSION Co. for their own professio
computer system this monitor has all the features to sult your immediate and fut
monitor requirements. Two types of video input, RGB and PAL Composite
aliow direct connection to most makes of micro computers and VCR's. An internal
speaker and audio amplifier may be connected to your system's output or direct g
a VCR machine, giving superior colour and sound quality. Many other features
include PIL tube, Matching BBC case colour, Major controls on front panal,
Separate Contrast and Brightness - even in RGB mode, Two types of audio inpu,
Separate Colour and audio controls for Composite Video input, BNC plug for|
composite input, 15 way ‘D’ plug for RGE input, modular construction et etc,

AT Th;:Ernwus'r be ONE OF THE YEAR'S BEST BUYS!I!
upplied BRAND and BOXED, complete with DATA and 90 day guarantes
S IED BELOW ACTUAL COST - ONLY £149.00 + Carr, .

DECCA RGB 80-100 Monitor.
Little or hardly used manufacturer's !:ﬁplus enables us to offer this sP-B:ﬂ'
converted DE! RGB Colour Video Monitor at & super low price of only
£89.00, a price for a colour monitor as yet unheard of!! Our own interface,
modification and special 168" high definition PIL tube, combine with the tried
tested DECCA 80/100 series chassis to %Eve 80 column definition and picture
uality found only an ‘monitors costin TIMES OUR PRICE. In fact, WE
UA EE you will be delighted with this product, the quality for the price has to
be seen to be believed Supplied complete and ready to plug directo to a BBC
MICRO computer or any other system with a TTL RGB output Other features
include internal audio amp and speaker, Modular construction, auto aussi
34 H x 24 D, 80 day guarantee. Supplied in EXCELLENT condition, ONLY £99,
+ Carr. Also available UN-MODIFIED but complete with MOD DATA, Only £75.00.

Carriage and Insurance on monitors £10.00

f

EX STOCK
PDP 1140 System comprising of CPLU.
124K memory + MMU 18 line RS232
inferface. RAPOZ 40 MB hard disk drive,

TUNO 9 track 800 BPI Mag tape dnve. dual
rack system VT52 VDU elc. elc. Tested

controlier E495.00
DZ11-B 8 line RS232 mux board £5650.00
KDF11-B MB183 PDP 1123+ £1100.00
LA2E Decwriter EIA of 20 ma loop E270.00

The "D " Y
CENTRONI ueunﬁ;m.EM?é&“mmg LAX34-AL LA34 tractor ieed  £85.00
paraliel ind o g -
o NS for ieol connection m1 :5: ‘{Js Unibus 32 kb Ram EB0.00
39.2 DAAGON ""‘:‘“ﬂ 4 Y S$11-LB Unibus 128 kb Ram  £450.00
HIGH DEFINITION .m."m seadeo | MS11-LD Unibus 256 kb Ram  £850.00
mml nn;'.m-h— u-ch:r ﬂmmn a3z | MSC4804 Obus |Equiv MSV11-1)
Much more. Availabie ’ﬂ Toom WLIE L] Pg o8 I f £%09.00
LIk SN T Uy aCTROMCE £11/05 Cpu, Ram. /o etc. £450.00
“L‘ tall marual #ic. Limiled guaniity -Hurry while siocks st PDP11/40 Cpu, 124k MML E1850.00
) 1 Optiona. Interface cable (specify) tor B8C, omC, | AT11 ver 38 documentation kit £70.00
=] £ DRAGON o7 CENTROMICS 36 €12 50 Spare nbbon | RAKOS-J 2.5 Mb disk dri
i 5 Mb disk drives E850.00
£3.50 sach BAC graphess screen whibdy program TR0 A PDP
e Carriacs A0 IS 1000 1 AR KLB.J, 8 async v'o £175.00
MIBE PDFP B Bootsirap oplion ETS5.00

uarantead ONLF E26000 4 PP E4 SO
TEL 2412 Made by 5E LABS lor BT this
bwear part wnil 15 lor synchronsous data hnks al
1200 or 2400 baud using 2780/3780
protocol. Many features include Aulo answer,

HUNDREDS OF PRINTERS
EX STOCK FROM £49.00. cail sales Office for Details.

VTS50 VDU and Keyboard
curreni loop E175.00
VTS52 VDU with RS232 inlerface £250.00

2 or 4 wire mrh-l}g elc elc. COST OVER
EBOO. OUR FRICE £185.00

DATEL 4800, RACAL MPS4800 high. speed
good condition ENFE.00 CARR £10.00

v DTN
L NI
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1 only large CALCOMP 1036 AO 3 pen drum plotter and
offine 915 magtape controller. Good working order.

All prices quoted are for UK Mainland, paid cash with order in Pounds Sterling PLUS VAT, Minimum order value £2.00.
Minimum Credit Card order£ 10.00. Minimum BONA FIDE account orders from Governmant Depts, Schools, Universities and
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT, Warehouse open Mon-Fri
8.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications withoul notice. Trade, Bulk and Export

- 32 Biggin Way, Upper Norwood, London SE19 3XF
: Telephone 01-679 4414 Telex 894502 Data 01-679 1888

1000's of EX STOCHK spares lor DEC
PDP8, POPBA, PDP11 systems &
parnipherals. Call tor detals. All types of
Compuler equipment and spares wanled
for PROMPT CASH PAYMENT.

£2500.00.

s




From Page 153

which parts of page 2 are cleared and
which are initialised.

(028D) is used to indicate which type

of initialisation was last performed, and
(028F) provides an indication of the
keyboard links which are set.
DA44  Page 2 can now be set up,
partly by reference to a
source table holding standard
values. First, (0200 + X) to
(02CD) are zeroed, then
(02CF - 02FF) = &FF.

Rather out of context,

(FE63) = &FF, setting Port
A of the external VIA (printer
interface) to output on all bits.
Then again, rather out of
context, (00E2 — 00FF) = 0.
Finally, the lower part of page
2, up to (OIFF + Y), is set
from the source table.
(00ED) = A = &62, and
subroutine FBOA is called to
set up the asynchronous
communications interface
adapter, or serial I/O chip.
Note the sub-routine address.
We will return to it in due
COUTSE.
A positive orgy of peripheral
initialisations comes next.
(FE4D), (FE4E), (FE6D)
and (FEGE) are all set to
&7F, clearing the interrupt
flag and enable registers of
both VIAs. Interrupts are
allowed briefly, to clear the
air. With all significant
interrupts disabled. nothing is
affected.

If bit 6 of (00FC) = 1,
subroutine F055 is called.
This is a dead end if the disc
system is not implemented.
(FE4E) = &F2: Enable
interrupts 1,4,5,6 of the
internal VIA.

(FE4C) = 4: Set internal VIA
PCR.

(FE4B) = &60: Set internal
VIA ACR.

(FE46) = &0E; Set internal
Via T1 counter (L).

(FE6C) = &O0E: Set external
VIA PCR.

(FECO) = &O0E: Set up A/D
converter.

If (FE6C) + &OE increment
(0277). (External VIA bit
mask).

(FE47) = &27: Set internal
VIA T1 counter latch (H).

DA64

DAGE

(FE45) = &27: Set internal
VIA T1 counter (H).

The T1 counter being set to 270E
(9998 decimal), it generates an interrupt
every 9998 clock pulses, that is, every

10mS.

Setting the external VIA PCR to &0F

gives:

CAl: Interrupt on negative

edge. (Printer

Acknowledge).

High output. (Printer

strobe).

CB1: Interrupt on negative
edge. (User port).

CB2: Negative edge. (User
port).

CA2:

If reading the external VIA PCR does
not give the value just set in it, the chip is
missing or defective. (0277) is incre-
mented from &FF to 0 to bar all
external VIA interrupts.

Setting (FEC0) = &0E gives input
channel 1 selected, and the ten-bit mode
of the converter chip.

DAAA Subroutine EC60 is called to

DABD

DACS

DADS

clear the sound channels.
This is another address worth
noting. The actions which
follow depend on the kind of
initialisation being carried
out, reference being made to
page 2 locations unaltered in
4 warm start but reset during
initial or cold start. Sub-
routine E6A 7 is called with A
=(0282) AND &7F to set up
the Serial ULA. Then, if
(0284) + 0 subroutine E9C8
is called to rest the function
keys, this call being executed
only for a cold or initial start.
Attention now turns to the
paged ROMs. First, sub-
routine DC 16 sets (00F4) =
(FE30) = X = 0. This sets the
ROM select chip and its
RAM copy. X = 3, Y =
(8007). Y now holds the
displacement of the start of
the ROM heading text rela-
tive to 8000.

A loop checks that the
heading text begins with (C)’,
the copyright symbol. If the
check fails, a jump to DAFB
is taken. Otherwise, X = Y =
(DOF4).

Y is incremented, and if the
result exceeds &0F a jump to
DAAF is taken. Otherwise,
(OOFA) = Y inverted, and
(00FB) = &7F. (00OFA/B)
form an address equal to

DAE3

DAFB

DAFF

DBOC

(7FFF - Y).

(FE30) = Y, selecting ROM
Y, then A = ((00FA) + Y) =
(7FFF). Then (FE30) = X,
and if ((OOFA) + Y) 4+ A the
routine loops back to DADS.
It might appear that there is
an error here, but since
(7FFF) s either the top RAM
location or empty the first
check will always show
equality. If equality is found,
(00OFA/B) is incremented,
and if (OOFB) has not reached

&84 the routine loops to .

DAE3 for a further com-
parison. As two different
ROMs are being compared, it
i1s to be expected that a
difference will soon be found.,
If the ROMs are identical, up
to &83FF, DAFB follows.
X = (00F4), and if X is
positive a jump to DBOC is
taken.

A = (8006), which is the type
number for the selected
ROM. This is stored in (02A 1
+ X), setting up a dictionary
of the ROM types available.
If the type number AND
&BF is zero, (024B) = X.
This identifies the Basic
ROM, which should be the
only one which returns a type
number with bit 7 = 0.
(However, it is stated that bit
| should always be set, which
from this code appears to be
an error.)

X is incremented, and if the
result is less than & 10 a jump
back to DABD repeats the
process. Otherwise, if bit 7 of

—
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From Page 155

DB19

DB27

DB4D

the Port B input on the
internal VIA is 1, a jump to
DB27 is taken. This bit senses
the VSPINT line on the
speech generator, and if the
speech facility is not fitted the
line will be high. If the line is
low, (027B) is decremented
from 0 to &FF to show that
the speech facility is present.
DB19 follows.

The previous action left X =
&10. Now Y = &FF and
subroutine EETF is called. X
is decremented, and if X + 0
the routine loops to DB19.
This initialises the speech
generator system. Then the
internal VIA T2 counter,
used with speech, is zeroed by
(FE48) = 0, (FE49) = 0.

A = (028F), which holds the
inversion of (D0OFC), and
C300 is called. This is a jump
to the screen initialisation
routine. Bits 0 — 3 of (028F)
determine the mode which is
set up. The routine continues
by calling E4F1 with Y =
&CA. This enters the value in
the keyboard buffer. It is
perhaps no coincidence that
&CA is the Basic token for
NEW. Subroutine EAD9
is then called. This is a check
to see whether a boot address
15 set up, in which case the
address follows. F140 is
called to set up the cassette
options, and (FEEQ) = &81,
A =(FEEQ). If bit 0 of A =0,
DB4D follows. There is no
second processor. Otherwise,
F168 is called with X = &FF
to perform a ROM select
function. If the return is zero,
(027A) is decremented from 0
to &FF to show that the Tube
is in use and that the
appropriate ROM is avail-
able.

Y = &0E, X = 1, and ROM
select (F168) is again called.
X i1s changed to 2, and F168

is called again. (0243) =

(0244) = Y = &OE. This is
the PAGE variable.

X = &FE, Y = (027A),
and F168 is again called. If A
AND (0267) gives a positive
result, a jump to DB87 is
taken. Bit 7 of (0267) bars the

DB82

DB87

startup message if true. It
may be set up by a ROM
during initialisation.

DEADY is called with Y = 2.
This outputs a string starting
at C300 + Y + 1; “BBC
Computer”. ]

If (028D) = 0 a jump to
DB82 is taken. This will be
remembered as having been
set to 0, 1 or 2 according to
the type of initialisation being
executed.

Otherwise DEA9 is called
again with Y = &11 or &16
according to the contents of
(028E), which indicate the
size of RAM.

DEAY is called with ¥ =
& 1B, which gives two new-
lines.

C is set, and EAD?Y is called
to look for a “booting jump”,
which may have been set up
during ROM initialisation.

Then E9D9 is called, this
being OSBYTE 118, which
sets up the LEDs in
accordance with keyboard
status. (Whereas EEEB set
them according to data
supplied.)

P is now pushed and A
pulled. Then LSRA is called
four times. This will zero bits
4-7, and bits 0-2.

Bit 4, which was the sign
flag, may be set. A = A EOR
(028F) AND 8. Bits 0-3 and
5-7 will now be zero, and bit 4
will be 1 if bit 4 of (028F) = 1.
This is disc drive data, and
may or may not be 1.

Y=A X=3 and F168
(ROM select) is called. If it
returns with the equal condi-
tion set, DBBE follows.

It must be assumed that
this is a check for disc
facilities, in view of what
follows:

IfY # 0, a jump to DBBS
is taken. Otherwise F135 is
called with A = &8D to set
up standard cassette baud
rates. X/Y are then set to
EAD2, which is the address
of a text string BOOT, and
the Command Line Inter-
preter is called at FFF7.

During the call, (0267) is
decremented, this being the
start-up suppression flag,
which is mainly concerned

DBB8

DBBE

DBCS8
DBCA

DBE®6

with the disc system. .
If (0267), incremented |
again after return from the |
call, is + 0, DBBE follows. |
F137 is called with A =0, X
= 0, to set tape speed.
If (028D) + 0 (not warm
restart), DBCS8 follows. Oth-
erwise, if (028C) is positive
(current ROM number), a
jump is taken to DBES.
X = &0F.
A loop is entered which
checks the ROM directory
from (02A 1) upwards. If bit 6
of the directory entry is 1
(ROM has a language entry),
the routine jumps to DBES.
The ROMs are checked in
descending order.

If none of the ROMs has a
language entry, A = 0, and if
bit 7 of (027A) is true, DC0O8 -
follows, otherwise the report
Language is displayed.
((027A) is the Tube flag,
set to &FF if the Tube is in
use.)

Carry is cleared, whereas the
OSBYTE call enters with
carry set.

OSBYTE 142: Enter language ROM:

DBE7

P is pushed, and the language
ROM number is set in (028C)
from X. DC16 is called to
select that ROM.

Then DEAB is called with
A = &80 and Y = 8 to
display a text string held in
the ROM at 8009. Y = &FD,
and newline is called twice at
FFE7. Pis pulled,and A = 1.

If (027A) is negative
(second processor fitted), a

e
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From Page 156

jump to 400 follows, else the
language ROM is entered at
8000.

This completes the initialisation
routine. Understanding of it will grow as
other parts of the program are studied.
Some of the functions will only be
relevant to particular system configura-
tions.

We are left with a small problem.

Most of the subroutines called by
initialisation will crop up in other
contexts, where they can be examined
more effectively, but there are some
exceptions, which, for convenience, are
described below. The first performs
ROM selection:
DCOB X = (00F4), the currently
selected ROM number, and
(00F4) Y. (FE30) = Y,
selecting ROM Y. Y =0, and
A = ((00F6) + Y). Then —
(00F4) = X,(FE30)= X.The
routine returns.

The string output routine has three
possible entry points:

DCIl6

byte of string start.

DEAB (00FE) = A, (00FD) = 0
This sets up a base address, to
which Y + 1 is added to give
the string start.

DEBl1 Y is incremented, and A =

((00FD) + Y). OSASCI
(FFE3) is called to output the
character in A. If A ¥ 0, the
routine loops back to DEB1,
else returns.

E6AT is the taill end of a routine
beginning at E689. It sets the serial
ULA:

E6AT (0282) = A, this being the
RAM copy of the last output
to the ULA, which is then set
by (FEIQ)=A. A=Y,X =
A, the routine returns.

EADY looks for a link in ROM:
EAD9 If (0287) + &4C (jump

op-code), return, else go to
0287.

At FOS55 there is an indirect jump to
(FDFE), which is an address associated
with the disc controller.

To sum up. the Break key can be very
useful on occasion, but some of the
consequences of its use can be

be particularly annoying in the case of
the User Interface, which may need
several bytes of data to set it up in the
required working mode.

It would be useful if a user-defined
routine could be called up to rectify
matters. The jump checked by EADY
looks hopeful, but the jump is cleared to
zeroes in both initial start and warm
restart.

It is therefore necessary to incor-
porate any resetting process in the main
program.

One thing we have learned about the
initialisation routine is that it is
authoritarian. It will brook no inter-
ference, and will deliver you into the
hands of either the language ROM or
the Tube.

Incidentally, if you are wondering
whether you might fool the routine by
setting (027A) = &FF, and then putting
your set-up routine at 400, you should
note that (027A) is zeroed in all
initialisation modes.

Nevertheless, our study of the
initialisation procedure has brought to
light a number of useful facts, though
some of the facts are not, perhaps, quite

DEA9 A = &C3, this being the high annoying. Some significant chips in the as we would wish them to be.
&
. ® , :
Modems aren’t just for For example, autodial and auto-
businessmen. 1 S 0 answer options (now undergoing approval
A Modem WS2000 from Miracle testing with BABT), and direct computer

Technology ean put you and your
home computer in touch with the
world. Here's how:

bulletin boards, public and
private databases and elec-
tronic mail, but also lets you
communicate with other
computers around the world.
W WS2000is suitable
for use with just about any

more add-ons than other

Post Code .....ccoonenns

Modem WS2000 not only gives you
instant access to Prestel, Micronet,

Az DATA
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To: Miracle Technology (UK) Ltd, St Peters Street, Ipswich [P1 1XB (Tel 0473 50304)
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- we thought of tomorrow, yesterday.

software control of the modem.

W Because we appreciate that

not everyone’s an expert, our Cus-
tomer Services and Technical Depart-
ments are happy togive helpand advice.

W With BT telephone
_lead, mains power supply
~7 and comprehensive
~/  operating manual,
| WS2000 costs only
£129.95 exc (£154.73 inc
VAT & UK delivery). You
may also need a computer
lead (£10.35 inc). Specify

computer when
ordering. Talk to us
ST today: tomorrow
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SYSTEMS
View
ViewSheet
WordWise
WordWise Plus £49
StarBase £69
GeminiData £115 J,-"'

BBC&DDFS £379
BBCB £349
BBC BD £399

£58
£57
£32

PrintMaster £29 ¢

Termi £69
Disk Doctor £29
WS 2000 £155
Leads for above €12

BBC includes @ games FREE

Sanyu 555 Q unly
IBM compatible
2 %360 Drives 3x
Price includes:
Wordstar
Mailmerge
Info-Star
Calc-Star
Basic+DOS
Monitor only £99

PRINTERS

Brother HR 15

Juki 6100 £379
Juki 2200 £249
Epson RXBOFT £269
Epson FX80 €379
Canon 80COL £299
Canon156COL £399

£389

'HIEST GUALl‘r *
YOU CAN BUY '

ICROWAR

NORTH LONDON 637, Holloway Road, London N18 558
01-2812431

SOUTH LONDON 67, Westow Street, Upper Norward
London SE18 01-7716373

IDLANDS 14, Charles Street, Hanley, Stoke-on-Trent
0782) 269 883

Name

NOW FOR A REAL
BARGAIN |

Pricesinclude VAT

UDM DRIVES
200K-400K-800K

plus new 31f'2"range

lincluding manual & formatter)

100K single unit £79
200K dualunit £150
200K single unit £125
400K dual unit £205

400K single unit £160
800K dualunit £259 &
All BOTK drives are switchable 40;’80 r' .-

UDM DDFS
with Disk Drive £79 ¥
Rom Expansion including FREE software

ORDER FORM

Prices include VAT

+£10 for delivery. £2.50 software and diskettes
Product Price Qty Total

Address

Signed

CREDIT CARD No.....
TOTAL SUM ENCLOSED

All products are brand new and are offered
with full manufactures warranty




~\ DATA STAR QUALITY

<\ Aldown to earth prices.

When it comes to
printers , whichever way
you look atit, we've got

ine lowest prices, the
widest range and the
4 | best back-up service in
ihe country.
o | Whatyou won't get from
us, are special gitts, or
4 | 1alse promises — just
Il‘u honest value and a tully

& guarantead atter-sales
-\
Eooa

SPECIAL OFFERS

Brother - M1009 £173.88 + VAT — £199.95

50cps & bi-directional @ logic seeking @ 96 chars plus international and
graphics & 9 x 9 matrix.

&emini 10X £188.95 + VAT — £218.44

® 120 cps. @ bi-directional @ logic seeking @ friction, tractor and rol\
holder standard @ down loadable characters @ ultra high resolution @
80 cols. @ IBM PC version available.

o/ Canon PW 1080A £265- vai—£30A.TS

o Near letter quality @ 160 cps @ bi-directional @ 96 chars. plus graphics
- @ 5printsizes @ 11 <9 matrix @ 23 <18 NLQ matrix

COMPLETE RANGE

DOT MATRIX DAISYWHEEL
® PRINTERS

@ ' Canon PW 1080A £265 + var=£304.75 Brother HR15 Rina f -
Eﬂ.ﬂ“ RXAD £198 .95 4+ vaAT = £228.79 f'.!krl::flmnr .'iunscfrf::rﬁi &c.l-:;fc:;{::psrs

18CPS P s
® |\ guson RXBO F/T £228 .95 4 vaT — £263.29 1oGrsamiing  maoportional spacing

Auto undarfining

4 \Epson FXBD E£319 .95 + vaT = £367.94 REZ3Z or Centranics
Canon PW 1156A £359 95 +vatT=413.94 Jukl 6100 £325 + vaAT =
20 CPS mak 3 £3IFI. 75
Star Geamini 1TOXx £189 95 + var = £218 44 Diabio protocals  Hold & -hnipw printing
(PR e PEgdeb Talielly] S s
Star Delta 10£319 .95 + var = £367 94 Standard 2k bufler T EEerac
4 Siar Radix 10 £498 95 + var = £573 .79 Compranensive usesiriandly manual

1 yaar parts & fabour warranty

T

Cables @& Paper @ Ribbons @ Sheet and tractor teadars
b & Interfaces

If you have any technical queries or want our latast prices Rl
please telephone: \
L]

Credit card hot line... 01-482 1711 |

Please add £10 for delivary,
we guaranias 48 howur
delivery from paymeant.
Parsonal callers welcome.
We're at the junciion of
Camden Road, naar the
railway bridge. Anytime
9.00am to 6.00pm Monday
1o Friday 10 .00am o
1.00pm Sunday.
Export and dealer enquiries o,
welcome. Post your order

with cheque to

Datastar Systems UK |’
; /*’ &

Unicom House, 182 Royal Cﬂlleq_e Street, London NW1 9NN

Telex 295 931 Unicom G elephone 01-482 1711



The key to
SUCCess -
numerical style

SOME time ago I received several
letters from readers wanting to know
how they would fit a numeric key pad to
the BBC Micro. At that time there
wasn’t one on the market, so I set to and
designed one.

For one reason or another different
projects took precedence and in time
commercial keypads appeared on the
scene. However 1 stll think it is worth
looking at the principle of keyboards,

and we might save ourselves a bit of

money into the bargain.

So, it's back to the aptly named user
port. This has eight data lines that can
be used as inputs. However, a decent
keypad needs 16 keys. So how do we
squeeze 16 signals into eight inputs?
The answer is time division multiplexing
using a scanning matrix.

Sounds impressive, doesnt it? But
fortunately it’s quite simple, It's based
on the same principle used on virtually
all computers from the highest main-
frame to the lowest Spectrum.

Time division multiplexing means
that at different times there are different
signals on the same line. The line acts
like a multitude of lines by allowing each
signal its own slice of time, hence the
name.

It's rather like a railway — different
trains (signals) can use the same line,
hence Clapham Junction. Provided they
don’t all try to use the same line at the
same time, everything works smoothly.

Let’s delve into the circuit and see
how it works. The full circuit of the key
pad is shown in Figure I. You will see a 4
by 4 line matrix with push switches at
the intersection of each matrix line. We
can conveniently split this up into row
lines and column lines.

You can see that all the row lines
come from the user port. These are set
to be outputs. The column lines are set
to be inputs and there is a resistor

By MIKE COOK

pulling each input to the +35 volt line so
that these inputs will normally read as
logic ones.

Suppose we make the first row
line a logic zero and all the other row
lines logic ones. Any key pressed in the
first row will cause a logic zero to be
fed into the user port. None of the keys
in any other row will have an effect
on the normal (logic one) state of the
inputs.

We can then tell which key in the first

Figure . i
gtire . f-_.r.-'fw.-.-r'un kevpag

THE BEEB
BODY

BUILDING
COURSE

Part 28

row has been pressed by seeing on
which input the logic zero appears.

We can zoom in on the pressed key
by placing a zero on the first row and
seeing if any input is zero. If it is not, we
place a logic one on the first row and try
the second row by placing a logic zero
on that, and so on.

In this way we can identify the matrix
intersection that is connected together.

However there is a snag with this
method. The computer must take the
time to scan the matrix in order to see if
a key is being pressed, so a lot of time
will be wasted looking at the keypad

S SR P .__..._'.,
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From Page 161

when there is no need to.

This is where IC 1 comes in. It 1s two
four input NAND gates, each input
connected to a column line. Therefore if
any column lines go low the output of
the gate goes high (this is the action of a
NAND gate).

The second gate in the package is
used to invert the signal so that the
control line input CB1 goes low when
any key is pressed. This is arranged to
generate an interrupt and so summon
the computer to come and look at the
keypad.

All key switches are subject to key
bounce caused by the two contacting
surfaces bouncing off each other before
coming to rest. We mortals are not
gquick enough to notice this, but
electronic logic circuits are. They think
there have been several rapid key
presses.

We must take steps to de-bounce the
keys in very much the same way that
Tigger was de-bounced. We tackle this
in both software and hardware.

On the hardware side you can see
that C1 and RS together act as a little
delay circuit slowing down any response
from a key press and allowing it to settle
down before summoning the computer.

We will see later on what software
steps are taken.

So that’s all there is to the hardware.
Quite simple really. It is the only circuit

¢The construction is
quite straightforward >

I have made a printed circuit board for
before making a prototype.

The PCB is available along with all
the other components as Body Build
Pack No. 25. See Page 164 for the
ordering details. Note that vou will also
need a cable to connect it to the user
port. Body Build Pack No. 2 is suitable.

The keys have clear plastic tops
allowing vou to place your own legends

on each. This means you can have &
group of the keys you want, not the ones
I think you need. There is, however, a
printed sheet of the ones | used included
in the pack.

Construction is quite straightfor-
ward. Simply slot the components in
and solder up. However, for that
professional finish take a little care in
soldering in the keys. Due to the size of

12 MODE?

20 PRINT"THE BEEDB BODY BUILDING CO
URSE*

3@ PRINT*By Mike Cook®

48 PRINT

5@ PRINT*REMOTE KEY-PAD TEST"

4@ PRINTTABIT7,1@) 4y "COLOUM ROW

78 7kFES2=LOF

8@ DI SX(4)

99 FOR A=1 T0 4
188 READ S%(A)

118 NEXT

128 DATA &E,kD,&B,7
138 REPEAT

148 PRINT TAB(D,18)
150 FOR A=1 TO 4
168 74FEL@=SX(A)
170 B=((74FE6D AND LF®) DIV 1&) EOR
13

182 PRINT A,B

198 NEXT

200 UNTIL FALSE

10 PRINT"THE BEEB BODY BUILDINE CO
URSE*

20 PRINT*By Mike Cook"

I8 PRINT

4B PRINT"REMOTE KEY-PAD PATCH"

5@ OSBYTE=LFFF4

4@ FOR PASSY%=8 T0 2 STEP 2

78 PY=45C6

ae (

98 OPT PASS

108 . INIT

11@ \ INITIALISE PATCH

120 LDA WLOF

130 ST &FE&2 \SET UP DATA DIRECTIOD
N REE

148 LDA &FESC \ENABLE CBI

138 AND #LEF \ON FALLING EDGE

168 STA LFESC

{70 LDA #4970 \ENABLE INTERRUPT

1688 S5TA LFE&E

198 LDA k286 \ WOVE IR@2 VECTOR

208 STA VEC2

210 LDA 42087

220 5TA VEC2+1

230 LDA #ENT1 MOD 256 \ PUT IN IRG2

240 STA &206 \ VECTOR PATCH

250 LDA MENT1 DIV 258

260 STA 4207

270 LDA 4204 \COPY FIRST INTERRUPT
VECTOR TO STORE

28@ STA VEC

290 LDA k285

J8@ STA VEC+1

310 LDA #@ \ENABLE ANY KEY TO BIVE
AN INTERRUPT

320 STA &FE4D

338 RTS \BRCK TO BASIC

340 .ENT1 \ INITIAL INTERRUPT ENTRY

358 JSR SCAN \ READ KEY AND PLACE I
N BUFFER

348 JSR K_INSERT \ INSERT TO BUF
370 LDA ®196 \GET AUTO REPEAT DELA
388 LDY #&FF
399 LDX %@
40@ JSR DSBYTE
418 5TX DR1 \ STORE FOR LATER
420 LDA #197 \GET REPEAT RATE
430 LDY #AFF
440 LDX #2
450 JSR OSBYTE
468 STX RR1 \STORE FOR LATER
470 LDA #
480 STA RR2 \PRIME REPEAT RATE TEMP
STORAGE
498 STA PD \PRIME PRE DELAY
S8 LDA VEC2 \PUT BACK INTERRUPT VE
CTOR 2
510 5TA 4204
528 LDA VEC2+1
530 STA A207
540 LDA #KDONN MOD 25&
550 STA &204 \REDIRECT FIRST INTERR
UPT VECTOR
560 LDA #KDOWN DIV 254
570 STA 4205
580 JMP (VEC2) \ ON YOUR WaY
599 LDA #47F \ CLEAR ANY BOUNCE INT
ERRUPTS
580 STA LFEAD
618 ,KDOWN \ ENTRY POINT WHILE THE
KEY 1S DONN
428 DEC PD \DECREMENT PRE DELAY
638 BNE SEE_END \SEE IF KEY 1§ UP
640 LDA #3 \RE-PRIME PRE DELAY
558 STA PD
640 LDA DR1 \BET DELAY TIME
478 BEQ AR \TO SEE [F WE NEED TO AU
TO REPEAT
480 DEC DRI \DECREMENT DELAY TIME
690 JMP SEE_END \SEE IF KEY IS UP

Program [

Program II
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hole there is a little play in the key
gition. If all the keys do not line up
guare it can detract from the
pearance of the key pad. To avoid
is, place all the tops on the keys before
ering them in place. This will allow
u to find the correct position more
ily.

We are only talking about fractions
a millimetre play, but over 16 keys
at can add up.

The lower lefi-hand key can be placed
the board in two positions. The first is
line with the other keys and the
nd is offset. This is to allow you to
a double-size keytop here if you
ish. This can be useful if you make this

the Return key.

To test the keypad use Program L It
continuously scans the keyboard and
displays which key is being pressed in
terms of rows and columns.

You will see that each key in a
column returns its own value repre-
sented by one bit in the number being set
high. If more than one key is held down
these values add up.

This is written entirely in Basic and so
will not test to see if CB1 is being driven
correctly.

Integrating the keypad into the
computer's operating system is a little
more tricky, as shown in Program II. This
program is an all-bells-and-whistles one

as it copes with two key rollover and
auto repeats. If you just want a simple
non-repeating key pad this can be

simplified considerably.
As the program is complex, several
words of explanation will not go amiss.
The overall strategy of the program is

»

180 .AR

710 DEC RR2 \DECREMENT REPEAT RATE
128 BNE SEE_END

13 JSR K_INSERT \INSERT CHAR T0 BU

748 LDA RRY \SET NEW DELAY TINE

50 STA RR2 |

760 .SEE_END \SEE IF WE NEED TO END
TS

770 LDA LFE&D \GET CURRENT KEY PAD
TES

780 CP S5 \COMPARE TO SAVED STATUS
198 BNE PUT_BACK

88 CNP #LFF \ SEE IF NO KEY IS PRE

818 BER PUT_BACK
828 JNP (VEC) \ TO DEAL WITH INTERR

832 .PUT_BACK \REPLACE VECTOR IRG1
848 LDA VEC

B30 STA k204

850 LDA VEC+!

B70 STA L2053

880 LDA SENTI MOD 256 \RESTORE ENTR
FOR INTERRUPT VECTOR 2

890 STA k206

702 LDA BENT! DIV 236

710 STA L2087

20 LDA BLFF \ REMOVE ANY INTERRUPT
938 STA LFELR

42 LDY #4@ \DELAY LDOP FOR CONTACT
BOUNCE

950 .DEI LDX #&FF

f62 . DL NOP

f7@ DEX

780 BNE DL

198 DEY

|88 BNE DEL

IBI0 LDA %@ \ENABLE ANY KEY TD BE AN
INTERRUPT

1020 STA LFELR

1838 JMP (VEC) \ ON YOUR WRY
1840 .K_INSERT \INSERT CHAR TO BUFFE

R

1050 LDA 459

1850 LDX #@ \KEYBOARD BUFFER

1870 LDY K_PRESSED \THE KEY THAT 1
PRESSED

1880 JSR 0SBYTE

1899 RTS

1189 ,SCAN. \READ KEYPAD

1118 LDY #4F7 \ ROW TO READ

1120 LDX #@ \INDEX OF KEY

1130 ,LOOP

1140 STY LFE4S

1150 LDA LFESR

1148 AND WF@ \RENOVE COLUNN BITS

1178 CHP #4FQ

1180 BNE FOUND \BREAK OUT OF LOOP

1198 TYA \NOVE RON TO READ

1200 LSR A

1218 CP #4F \IS ND KEY PRESSED

1220 BEQ WHAT \THIS SHOULD NEVER BE
EXECUTED

1238 TAY

1240 INX: INX: INX: INX \NOVE ON INDEX

1250 INP LOOP \LOOK AT NEXT RON

{260 ,FOUND \A ZERO HAS BEEN FOUND

1278 DEX

1260 .LOOP2

1298 INX

1300 ASL A \PUT BIT IN CARRY

{310 BCS LOOP2 \LOOP UNTIL BIT FOUND

{320 ,WHAT LDA LODK,X \BET ASCII VAL
UE

{330 STA K_PRESSED

1340 LDA &FED \BET KEYPAD STATUS

1359 STA 55 \SAVE STATUS S0 WE CAN §
EE WHEN IT 1S UNPRESSED

1360 RTS

{1370 ,S5 NOP \SAVED KEYPAD STATUS

1380 .K_PRESSED NOP \ASCI! VALUE OF
KEY PRESSED

1390 .PD NOP \STORE FOR PRE DELAY

{480 .DRL NOP \AUTO REPEAT DELAY
1410 ,RR1 NOP \AUTO REPEAT RATE MAST
ER STORE

1420 ,RRZ NOP \AUOT REPEAT RATE TEMP
STORE

1438 ,VEC NOP \TEMP STORE FOR INTERR
UPT VECTOR

1440 NOP

1450 .VEC2 NOP \TEMP STORE FOR IRQ2
VECTOR

1468 NOP

1478 ,LOOK \THE LOOK UP TABLE STARTS
HERE FOR 1& BYTES

1480 1

1490 NEXT

1580 FOR A=LOOK TO LOOK+1s

1518 READ B

1520 7A=B

1S538 NEXT

1548 REM DATA FOR KEY TRANSLATION

{550 REM Alter these to suite your o
wn keyboard

15608 DATA 13,43,46,468,45,51,50,49

1578 DATA 42,54,33,52,47,597,56,33

1588 REM FINAL DATA IS A 7 IF ND KEY

IS FOUND

1590 DATA &3F

1608 CALL INIT

1618 PRINT"Patch now installed at 4"
$ “ENTL

1620 PRINT"Press BRERK to remove'

1638 PRINT*Now type in NEW"

This listing is included in this
month's cassette tape offer. See
order form on Page 205.
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BODY
BUILDING
COURSE

From Page 163

to detect a key press by the interrupt
generated from the control lines on the
user port.

Once a key is down, the computer’s
main interrupt vectors are then
redirected to look and see if it is stll
down and sufficient time has elapsed for
a new character to be generated. When
the key is finally up the main computer’s
vector is restored and the secondary
interrupt vector set to detect the next
key down.

By swapping the vectors in this way
the system looks after the auto repeat by
using the stream of interrupts the
computer normally generates.

This is a tricky procedure to fault-find
and vou are strongly recommended to
save the program before you run it as
mistakes often cause the system to
crash.

Due to the complexity of the program
it takes up nearly a page of memory.

As usual, I have used the serial buffer
in &AQ0 but there is a short
initialisation section that will be needed
only when the patch is installed. This
sits just above the buffer and is free to be
used by the system after the program is
rumn.

The program is heavily commented
and you should be able to follow it
through with a little care.

The auto repeat rates are derived
from those set by the system, although
using this patch they run slightly slower
than the keyboard.

When the “delay-before-repeats™ has
expired, it is replaced by a very short
delay as this was slightly easier to
program than removing the delay
altogether.

When a key is released there is a short
delay to cover any contact bounce
before the program is sent on its way.

As the program scans the keypad and
places any key press found into the
keyboard buffer, it will work with all the
input commands from Basic with the
exception of an INKEY command with
a negative number.

This causes the keyboard to be

Look for g Specific key , . .

¢You could graft on
another keyboard...”

scanned to look for a specific key. This
command could also be trapped and
redirected to look at our keypad.

This is a technique that is used mainly
in games and has been covered in past
articles, so we will not go over it again
here.

The values returned by the keypad
are entirely dependent on the software.
Lines 1560 and 1570 hold the Ascii
codes of the keys’ values.

The values start at the bottom
right-hand corner and go from right to
left. down to up. 1 am sorry about that,

BODY BUILD Pack No. 25
contains:

® | 3.5in x 4.5in printed circuit
board.

16 key switches with key tops.
I sheet of printed key legends.
! 0.1 uF tantalum capacitor.

5 resistors.

I 74L813 NAND gate.

1 14 pin IC socket.

I 20 way IDC header plug.
Price £20 inc VAT and p&p.
Built and tested £25 ine VAT and
pdp. Pack No. 2 cable £9.95. Air
Mail £4 extra.

Official orders from educational
establishments and Government
departments accepted.

~ See order form on Page 183

but I have been programming a lot in
Forth lately and it gets you like that!

Well what can you do if you want a
larger matrix? Having four input lines is
rather wasteful, so you could have a
data selector to channel this down to
one input.

Likewise you could have a multi-
plexer circuit to place one row at logic
zero when the row's binary value is
placed into it. The logic gate would have
to have a lot more inputs, of course, but
the principle would be the same.

All these additions are made on the
computer’s main keyboard. The circuit
diagram for this is on page 490 of the
Advanced User Guide. With what we
have learnt here you should be able to
follow it.

You will see that the whole of the
keyboard is controlled by the signals
available on the User Port, so with the
appropriate software patch you should
be able to graft another full keyboard on
if you want.

Well that’s the principle of a scanning
matrix keyboard. It can be adapted to
many needs. For example the keys can
be made larger and spaced out for the
disabled. You can even make your own
“concept kevboard™ with symbols or
pictures on the keys for the pre-school
child.

As usual, the best part of a Body
Build project is what you make of it. See
you next month.

164 MICRO USER July 1985




L lot in
 that!
want a
lines is
have a
wWn Lo

multi-
it logic
alue is
d have
se, but

on the
circuit
of the
nat we
ible to

of the
signals
ith the
should
ard on

inning
ted Lo
ys can
or the
It OWn
ols or
school

Body
it. See

i FULL SIDEWAYS ROM ENPAMSHON o okl of
e it FROMIS.

& VK bafiery backed CRIOS RAM option - RAM
18 breavted s AW numksis 15 on fead.

& Software for SIDEWAYS ROME may ba down
Imdad mnd run i FUAM e tha true
SIDEWAYS evwiranment belors analer i
EPFROM using ATPL s EPROM programimer.

i ENFSTING sockets on BB are ussbie snd sl
EPRCH pockets are sccessibie witho
HTOVIngG

o PLUIG ~ 1M - SN0 GO comstnacticn. Mourts
sty arkiche thi BBC maching

# WO SOLDERING requined bo fil SIDEWISE

& FULL BUFFERING of address and dats busses
-mﬁd:;w:hfwwﬁbtm

T BEC Computer can run softvesrs Ca b
stored on EPROR waing the four “SIDEWAYS
RICRK sockets omils printed circui boand Mo
1hisl an ever inCreasing range of soffware
packages ko word processang, Dnancial planning

and other spobcafions are avadable o s for mat
there is anesd o eaperd the lacidy and lies
adwarsge of thisss dersaipramis

ATPL hirk cHesegrand SIDEWISE whech proresdes
i wilh @ urtheey Peveber sockets grerg atoty
capabdey of sinteen SIDEWAYS ROME, 1he
maaimgs fernber Capabibe of Deing sapporied by
i BIEEC cowvgrater opstTating Sysber in addonio
ther ROR s panson, one of e SIDEWAYS S0kl
sockets may bedeired o3 AAM, permiting
SDEWA TS ADA softwars 1 e igaded it i
Pl aress of e muac Rane yarg aomal 05
copmmpents. D ioaded, thaRaA may be used
i gy oihar SIDEWAYS ROM and the limalalon
of areng orly Sieen sockels metecinety
PR

Also available from ATPL:
ISLAND LOGIC MUSIC SYSTEM

See ATPL Special Offers for
ACORN MUSIC 500

129

VAT. AND DELIVERY

e Lectioni leybond for o BU Miens

The ‘Symphony’ Electronic Keyboard provides simulation of a wide range of
musical instruments and sound effects through your BBC micro computer

FEATURES

INCLUDE

4 Octave 49 note C-C keyboard with full
size keys

Software included for up to 100 differant
sound effects to be created and modified
whilst you are playing.

Complete set of 100 effects can be saved
or loaded to or from disk or cassette

Effects selected by use of function keys

Each effect can be given a name for easy
reference and an index continuously
displayed

Software includes sound effects
simulating musical instruments — plano,
organ, violin, banjo, jazz bass, etc.

Octave shift, pitch bend and auto repeat
functions
Optional "sustain’ foot switch for extra
comtrol

External ampiifier or connection to Hi-fi
system options available
The ‘Symphony” Electronic Keyboard
pack includes: keyboard and connector
cable to BBC micro user port, software
(please state disk or cassette) and
comprehensive user gulde

£5.89 + 50p php + VAT
SYMAMP — wooden cased amplifier
with 6 watt ouput suttable for use with
the Sjmprg keyboard, via SYMKIT.

SYMSWITCH — sustain foot switch for
usé with the Symphony keyboard.
£5.75 + £1 php + VAT

ATPL offer you the full range of BBC computers
sl peripherals. Send an 5.4 E. (Ad) for full
technbzal dats and our lates] compatitive prices.

EVER HIT YOUR ‘BREAK’ KEY WHEN
YOU DIDN'T MEAN TO?
Fit ATPL

..--'"-._fﬁ.ﬁ.
Fw MICRO 'BREAK-LOCK to your

BBEC Micro and avoid disaster where

inadvertant use of "BREAK will cause loss of

data and/or programmes.

ATPL 'BREAK-LOCK' is a 2 position key-switch

that will:

[ Prevent accidental or unauthorised use of
the ‘BREAK’ key.

[ Act as a security device to prevent unauthorised
use of your system more effectively and cheaper
than security ROMSs.

[] Easily and neatly fit in the ‘Ash-tray’
1 Render demonstration machines tamper-proof.

SIDEWAYS ROM EXTENSION SOCKET

INSIDEQUT is designed to make a sideways ROM
socket avallable gutside the BB computer,

to allow for easy exchange of

sideways ROM's e

CAN BE USED FROM BB MOCEL B OR EXFAHSION BOARD SOCRETS @ SLUPPLIED WITH LOA INSERTION FORCE SOCRET FOR EASE OF LSE
MO COSTLY CARTHIDGE PACKING & ‘EFRDE PLLG IN N0 GO @ MIT LIMITED TOONE DEVICE @ SOCKET RATED &T 10005 OF INSERTIONS
MOUNTED DUTSIOE THE BSC. EASILY REMOVED AND REFITTED S CAN BE MOUNTED IN USER DEFNED LOCATION
WOT FITVING IN AN ILLEGAL POSITION

ATPL SPECIAL OFFERS

for BBC Computers

8K CMOS RAM for ATPL SIDEWISE ATPL Symphony (less VAT) E108.70
EXTENSION ROM/RAM BOARD A Mo Soh L572.04
1off £9.15 only onorders placed ATPL Music 500 Disc/Cassette £10.00
2off E18.00 after the 151 June 1985 NEW PRODUCT
DISC BASED PROGRAMMES TO
WORK WITH CMOS RAM ON SIDEWISE  INDEX UTILITY ROM — 28 commands o
SPOOLIT = 8K or 16K printer butter £10  control the BBC wiWﬁslsmaﬂl
DFS SHIFT —only 5 with Acom - addons (Sideways ROM/AAM, second
-8 DFS allows mamany recovany to & OEDD mmes?ogswmmsysm

£i0 control .

sl.'.lE;SWIPE—sammd load Sideways 0 NEW PRODUCT
AOM’s to disc £ iSCINDEX PROGRAMME — aliows you
ACORN MUSIC 500 SPECIAL SET fo generate & data base of disc

directonas, can be wsed in combination
with Sideways RAM, £10,

Please Add S0p plp + VAT

you buy ATPL Symphony + Acom
u.mc&[gtl and you get the l.TPFIﬁ&Jsic:

i
M
Special Set Price £281.74. Saving £10.00

50 + £2 50p pAp + VAT
ﬁ’r Advanced
Technology
P '3 Products
Limited

B.U.5.
Station Road, Clowne,
Chesterfield, S43 4AB.

& (0246) 811585 (4 lines)

COMNDITIONS OF SALE & DELIVERY

Cheques made payable to Advanced Technology Products Ltd. please allow 28 days for
delivery. Cost of camiage or rafer 10 sach section, Cuantity orders and oversea's
carriage charged at cosl. Condition of sales available on request.

B ACCESS AND BARCLAYCARD accepted. Carriage to e added 1o
¥ISA  advertised prica, then add VAT 1o the total
st e

in accordance wih oo poboy of progrissam Senaslopmen | Ji s thit nght omoddy SpeclicEiong wiioul por notor
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WELL, it is about three years since the
first batch of BBC Micros started to
trickle down from Acorn, and a lot has
happened since then.

The strange thing is that [ have seen it
all before. The development of the
market for the BBC Micro is following
almost exactly the development of the
TRS-80 computer.

Other popular machines have set out
on this road, but most have stopped
short, killed off by models with a lower
price tag and higher specification.

The development life cycle of a
successful micro is usually like this:
0O The micro is announced and
everyone is impressed and wonders
what the snag will be.

O Nothing happens — the manufac-
turers have found the snags.

00 A machine is available, although it
still contains some minor bugs.

00 The bugs are corrected and a few
enhancements made, leaving two ver-
sions in the market that cause problems
with compatible software.

L There is no sign of the up-grade
options promised from the manufac-
turer. Therefore enterprising individuals
start businesses to fill the gap.

O Unfortunately they cannot read the
mind of the micro manufacturer and so

A SERIES of occasional articles
where MIKE COOK takes a very
personal look at what has, is and

might be happening in the world of
the BBC Micro.

when his products appear they are not
compatible with what most people have.
[0 Newer machines are announced and
the market stabilises. People neglect
their cassette recorders and go for discs.
O Software producers finally realise
this and produce software that will only
run from disc.
O Quality software starts to appear on
the market.
O Existing owners start looking at
newer, better or faster machines.
U The trusty old workhorse has some
very useful software and sits beside the
newer machines on the desk.
O Relegated to use by the children,
given away to a worthy cause or sits
gathering dust. The owner finds out
there is no secondhand market for it.
Currently with the BBC Micro I think
we are at the stage where the market has
stabilised and people are starting to

move over to discs. Virtually all
software is still available on cassette &
well.

I can foresee software that makes full
use of the disc. Adventures on dis
could have a virtually unlimited size 2
full graphic facilities. Already adver
tures are available on some machine
that run to eight discs.

Also, given the graphic capabilities of
the BBC Micro, the animated graphic
produced so far have been a little
disappointing. This no doubt will
improve in the future.

The further stages of this life cycle
will be extended by the increasing use of
second processors and more software
should be available to run on it.

Unfortunately, most software
producers will shy away from this for
the fear of limiting their market. Look at
how many have catered for Acorn’s
speech synthesiser.

Given the number of BBC Micros
that have found their way intol
educational establishments, the later
death throes of our micro may be
delayed for many years to come.

All in all there is a lot of computing
left in this machine — it is just starting to |
reach maturity and like a good wine, it
will improve with age.

DITTO

disks with non standard formats.

Simply re-create the corrupted track using the original program

disk.

Transfer any number of tracks any drive, to any tracks any drive.
All known B271 formats including multiple sector lengths,

variable gaps and unformatted tracks.

Verify facility pinpoints corrupted and non standard tracks.

Converts forty to eighty track disks and vice versa (requires
eighty track drive).
Compatible with all current BBC micro single density disk filing
systems.
Supplied on 40/80 track 5}" disk for £9.95 or £13.50 for 34"
eighty track disk.

COMSEC

msec

Designed as a user friendly solution to the problem of repairing

CONTROL IT

In addition to the eight single power output sockets the buffer

The Control It pack, containing
buffer box, switches, leads and
instructions enables you to carry
out expariments in computer
control,

The buffer box

protects the computer against
accidental damage, gives access
via 4mm sockets to the
computer user port, provides a
power supply.

Versions available:-

BBEC Modal B, RML 380Z and
48027, Spectrum (additional
interface required).

7 Hazel Grove, Duffield, Derbyshire DE6 4GP
Tel: (0332) 840479

~ VANNIN SOFTWARE

LASER ATTACK. New game for 1 or 2 people shooting targets with a Laser Gun, 5 skill
levels, Sound option, Target scare for replay, Joystick option, Table of merit, High score. BEC(B)
Tape £5.

THE GOLDEN MAZE. Search the mare for the ten Gald bars and the sward of Tigana
while avoiding the snakes. Best time, Stopwatch, Joystick option. BBCIB) Tape £5.
SPIDER SPELLER. Exciting educational game involving collecting letters to spell words
while avoiding giant spiders. 155 word vocabulary, Sound option, 2 skill levels, Joystick option,
High score. BEC (B} Tape £5.

DOUBLE TURN. A card game for 1 or 2 players needing a good memory, skill and luck.
Sound option. High score, Match scoreboard. BBCIB) Tape £5.

THE FACTS OF EUROPE. An educational program providing information about all of
the countries in Europe. eg Geographical and Economic. BBCIB) Tape £65.

RACECOQUNT. A maths game for 1 ar 2 people testing +. -, », . 3 skill levels, Sound
aption, Tape £5

Mail order only. Please write for more details.

VANNIN SOFTWARE
133 Boroughbridge Road, York YO2 EAAJ/

Knept. M,

L

box has four pairs or motor control sockets.

Four motors can be simultaneously controlled. Stop/start,
forward/reverse and speed control. 4 red, 2 yellow and 2 green
LEDs indicate the state of the output lines.

Through the eight input sockets, and under program control
signals from switches can be detected.

Power supply

Stabilized, fully protected up to a maximum of 1.5A. Dual
voltage, catering for most small d.c. motors.

A version without internal power supply is available.

The buffer box is attractively packaged in an epoxy coated steel
case.

Contents of Pack

Buffer box, push switch, proximity switch, tilt switch, light
switch, pressure pad switch, B short switch leads, 4 long motor
leads and instruction booklet.

Complete pack £115.00 + VAT
Buffer box only £91.00 + VAT
Buffer box l:mthnut p-ownr supply) £64.00 + VAT

tional + gquantity discounts

DELTRONICS

91 Heol-y-Parc, Cefneithin, Llanelli,
Dyfed SA14 7DL. Tel: Cross Hands (0269) 843728
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BHL SOFTWARE PRESENTS

GEOGRAPHY U.K.

This educational and utility package, will produce a high resolution map of Great Britain
and features:

* ~7J00M-IN" on any area * 3 Magnifications * Screen Save & Load

* Index of over 170 Towns & Cities, for fast, accurate plotting

* Will draw all the Counties of England and Wales quickly and accurately.

* Full on screen editing. Including BOX, TEXT, LINE, FILL ® Screen Dump.

* Enables you to add your own individual features * Single Key Entry

* Comprehensive Manual * Function Key Overlay * For BBC(B) anly

EUROPES85

This has all of the above features, except Counties, but utilises a high resolution map of
Europe=East & West, for its operation.

First Logic

First Logic deals with first principals of AND, OR and NOT gates and explains their
actions by using simple electrical circuits to simulate them. Full control of switches in
the simulating circuits is possible, to sat up any combination of inputs. Full truth tables
are shown and explained along with its Boolean Algebra expression. All circuit diagrams
use the most up to date B.S. symbals.

Logic 2

This program is a natural progression from First Logic, and introduces AND, OR and NOT
gates, and then moves on to NAND, NOR and NOT gates, using simple circuits and BS.
symbols to graphically show their operation and action. Truth tables are shown and
gxplained, and the Boolean Algebra is stepped through to show to a maximum how it is
derived. All are available on cassette at £8.95 each or disc at £11.95 each.

All prices include a comprehensive manual, VAT and P&P. Please state 40/80 track.
SPECIAL OFFER. When ordering 2 or more items of software DEDUCT £1.00 per item.
HARDWARE. 4 way trailing mains socket, complete with plug and approx 2.5m of cable
Ideal for tidying up all those mains leads. £9.00 inc of VAT & P&P.

Send cheques/PDs to:
BHL SOFTWARE
21 EiImsmere Road, Didsbury, Manchester M20 0AB

N

specialists in the supply of bulk custom
wound audio/computer cassettes (0

MOST POPULAR HOME COMPUTERS
16 TRACK RECORDING STUDIO

Competitive Rates, Contact us for price list/quotations now.

JPMAGNETICSLTD

UNIT4,7 MARY ST, BRADFORD BD4 85W
TEL: (0274) 731651

FLOPPY DISKS \
VERBATIM (51") per box of ten: all soft-sectored, 48 TPI
DATALIFE: SS/DD £16.00, DD/DD £22.00

VEREX: SS/DD £15.50, DD/DD £20.00

MYKO (By Memorex) per box of 10: SS/DD £13.50
VERBATIM (34") Micro Floppy Disks £35.00 per box of ten.

DISKPUNCH

Use both sides of your disk and reduce your disk cost by
50%M
Buy our disk punch for only £8.50.
All prices include VAT & P&P!!! Cheques or POs to:
C. BROWN, 20 Argyle St, Paisley PA1 2EX, Scotland

{Send SAE for further information)

EOIRONIGS

MONO

ANTI-GLARE SCREEN

HIGH RESOLUTION

GREEN MODEL BM7502 £81.65 Inc VAT
AMBER MODEL MMO6 £80.50 Inc VAT

HOW TO ORDER:
By Post. Enclose your Cheque/P.O. made payable to:
CARE Electronics.
Or use your ACCESS. Allow 7 days for delivery.
Please add carriage £8.00

UNIT 14, PEERGLOW INDUSTRIAL ESTATE, OLD'S APPROACH, TOLPITS LANE, WATFORD, HERTS.
= TELEPHONE: 0923 777155

PHILIPS

AND FERGUSON
MONO MONITORS.
PHILIPS COLOUR

TV/MONITORS

80 CHARACTERS

PER LINE

LEADS SUPPLIED
FOR USE WITH BBC

\\ Tel: 041-887 0704 (9am - 9pm)

o

e

STANDARD RESOLUTION
14" MODEL 14CT2007 £224.25 Inc. VAT

MEDIUM RESOLUTION
14" MODEL 14CT2006 £230.00 Inc. VAT

REMOTE CONTROL
14" MODEL 14CT2206 £258.06 Inc. VAT
16" MODEL 16CT2216 £302.45 Inc. VAT

We can supply up to 26" TV/Monitors -
please ring for details.
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Mutant Fly listing

From Page 69

18 REM FLY BY John Mc Cauley
28 REM (C) The Micro User
38 ON ERROR MODE7(REPORT:PRINT® at
line "jERL:END
48 ENVELOPE!,1,~10,20,-10,33,33,33
29,-1,-1,-2,184,88
3@ ENVELOPEZ,1,4,-3,5,40,20,38,127
,-1,0,8,126,0
68 ENVELOPE3,b,-B8,-18,7,2,14,0,8,0
,8,0,08,08 :
78 ENVELOPE4,9,0,0,0,0,0,67,-3,0,-
4,126,126,8
80 vDu23,25%,255,255,255,295,255,2
2,299,239
9@ MODE7:VDU23;B8202;0;0;0;@;: PROC:
nstructions:DIM PA%(30)
188 0X=128:FORSX=1T030:0%=0%+32: PAX
(5%)=0%: NEXT
118 MODE1:VDU23;8202:@;0:8;8;15Ck=0
120 HI%=8:VDU4:COLOURL29:CLS:VDUS
138 X%=608:Y2=576: X1 4=576: Y1%=512:0
X1%=0:0Y1%=0:Vi=0
148 COY=@:VOUS
138 voui9,e,3,0,0,e,1%,3,0,0,0,8,23
y 224 ,235,293,255,235,255,235,255,255,
23,223,28,28,8,127,8,20,34,45,23,224,
3b,24,60,99,153,153,145,195: vDUS
160 VDU23,227,0,0,8,34,102,102,46,0
y23,228,255,8,8,8,255, 64,644,464
17@ vDU19,2,7,0,@,0:VDU24, 100; 108;1
184;528; :6C0L8, 132:CLE: VOU24,0;8; 1024
11279
175 PROCtitle_page
18@ GCOLE,3:MOVE 508,576:VDU225
190 DATA 1,192,480,894,1,224,480,89
6,8,896,224,684,0,748,224,320,1,448,4
80,768,08,460 448,408, 1,895,448,704,0,
784,784, 1088,1,704,704,894,1,1088,704
,B96,-1,-1,-1,-1
200 REPEAT
218 OX%=X%:0Y%=Y%:J%=0:50UNDD,-10,2
3,1
228 KEYX=TRUE
230 IF INKEY-98 AND XX)96 XY=Xi=32
KEYY=FALSE:IF POINT(XX,YX)=2 REPEAT
JU=J%+32: UNTIL POINT (X%=-J%,Y%)<>2:PRO
Ceove bricks(l,Jd%)
240 IF [NKEY-47 AND KEYL AND XX<119
2 Ih=Xi+32:KEYR=FALSE: IF POINT(XX,YX)
=2 REPEAT JR=JX+32:UNTIL POINT(XY+JX,
¥2)<{)2:PROCacve_bricks(2,J%)
250 IF INKEY-73 AND YX(928 AND KEYL
Yi=YR+32:KEYU=FALSE: IF POINTLXX,YX)
=7 REPEAT JX=J1+J2:UNTIL POINT(XY,YX+
J%){>2:PROCacve_bricks(3,J%)

268 IF INKEY-185 AND KEYL AND Y2)12
8 Y=Y%-32:1F POINT(XX,Y%)=2 REPEAT
J%=JL+32:UNTIL POINT(XZ,YX-J%1<)>2:PRO
Ceove_bricks(4,J1)

278 GCOL @,@:MOVEDNY,0YRaVDU224

288 GCOL @,3:MOVEXY,YR:VDU225

298 OX1%=X1%:0Yid=Y 1

380 RY=RND(4)

T18 IF R%=1 AND X1%310@ AND X1X0X%-
PAT AND POINT(X1%-32,¥Y100002 X1%=11k-
12

320 IF RY=2 AND X1%{1152 AND X1X¢XY
+PAY AND POINT (X1X432,Y12)0C2 XL%=X1X
+32

330 IF R%=3 AND Y12)128 AND Y1L)YX-
PAL AND POINTIXLX,Y1X-320C32 YikeY1X-
32

340 IF Ri=4 AND Y1%(92B AND YLX(YX+
PAL AND POINTOXLX,YLX+32)()2 Y1XsY1%4
32

3508 MOVEOX1X,0Y1%:6COLE,0:VDUZ24

J6@ MOVEX1X,Y1X:BCOLR,3:VDU226:6C0L
8,2: MOVEX1X, Y1X1VDU227

370 CO%=CO%+1:VDU4: COLOURI: COLOURLS
B:PRINTTAB(32,1)3CO%:VDUS

38@ UNTIL (XX=X1X AND Y=YiX) OR (P
DINT(X1%+32,Y1%)=2 AND POINT(X1X=32,¥
1%)=2 AND POINT(X1X,Y1X+32)=2 AND POI
NTIXIX,Y1%-32)=2)

398 IF XX=X1% AND Yi=Y1X PROCloss E
LSE PROCwin

480 60TO 130

412 DEFPROCmove bricks(HX%,U%)

420 Vi=Vi+32:S0UND1,1,3,1

438 IF HY=1 FORKX=2 TO UL STEP 32:M
OVE XX-KX,Y%:6C0L@, f:VDU224: MOVE XY-K
1,Y%46COLE,2: VDUZ28s NEXTs MOVEXX, YX1BC
0L, B:vDU224

440 IF KY=2 FORKY=8 TD U% STEP J2:N
OVE XU+KX,YT:6C0L@, 1:VDUZ24: MOVE KX+K
%, YX:6C0L0,2:VDU22B: NEXT:MOVEXX, YL:6C
oL@, d:vDu224

450 IF HX=4 FORKY=@ TO UX STEP J2iM
QVE XX, YX-K%:BCOL@,1:VDU224: MOVE KX,Y
4-K%1BCOLD, 22 VDU22B: NEXT: MOVEXY, YX16C
oL@, 8:vDu224

460 IF H%=3 FORKY=8 TO UX STEP I2:M
OVE X%, YL+KY:BCOL@, 1:VDU224: HOVE XX,Y
A+KX16COLA,2:VDU22B: NEXTaMOVEXY, YX16C
0L@,0:vDu224

470 ENDPROC

480 DEFPROCloss:SCL=0:50UNDK111,3,2
2,12:50UNDL11@,4,7,12

490 SOUND1,1,3,@:FORTX=BT020:VDU19,
@,T%,08,8,0:FORNL=1TOS@: NEXT: NEXT

50@ VDU4:COLOUR3:COLOURI3B:PRINTTAB
(14,15); "GANE OVER":VDUS

518 RESTORE 198

520 FOR X=1T04@@@: NEXT

338 ENDPROC

548 DEFPROCwin

558 S=Bi1REPEAT 5=5+18150UNDI,1,5,11
UNTIL S=308

568 VDUA:COLOURI:COLOUR1I@: PRINTTAR
(14,15);"YOU WIN®:VDUS

578 IF CO%<E8@ VDU4:COLOURT: COLOURE
J2::PRINTTAB(14,2@) ; "BONUS®: VDUS: SOUN
0t,2,32,5:PROChonus

580 SCY=8CY+(FYL#3Q)

598 RESTORE 198

680 FOR X=1TOARB@@:NEXT

618 PROCnext_sheet

420 GOTO 200

638 DEFPROCtitle_page:VDUS:VDU1S,1,
1,0,0,@

b4@ REPEAT READ CX,DX,AR%,B1

458 FOR G%=AX TO BY STEP 12

660 IF Ci=1 MOVE DX,6X:6COLM,1:VDU2
241MOVE D2%,6%:6C0LA,2:VDU228 ELSE MOV
E 6%,0%:6C0L8,11VDU224:NOVE B%,D%:6C0
La,2:vDu228

678 NEXT

680 UNTIL AX=-1

690 #FX15,1

78@ VDU4:COLOUR3sCOLOUR128: PRINTTAB
(108,200 "LEVEL (1/9) (1 easiest)";tRE
PEAT G#=INKEY$(R):PROCFLAUNTIL VALBS$C
YO:PRINTGS:PRINTTAB (16,2311 = LEFT®
jTAB(16,24)3"X = RIGHT";TAB(14,25);"
= UP*3TAB(16,28)4"/ = DOWN" '

T71@ PRINTTAB(B,3B); "Press any key t
o continue"

T20 FX=VALGS

730 PROCset_level

748 REPEAT PROCFL:G#=INKEY$(B):UNTI
L G§CO""

750 COLOURL:PRINTTAB(B,3R)STRINGS (2
5,CHR$ (255))

748 VDUS

778 CLE

780 X1%=576:Y1%=512

798 PROCprint_bricks

8@ ENDPROC

1@ DEFPROCprint_bricks

820 FORUX=1 TO PEX

B3@ REPEAT E1%=PAX(RND(38)):E2X=PA}
(RND(23) ) sUNTIL POINT(E1R,E2%){>2:6C0
L@, [+HOVE ELX,E2%:VDU224:6C0LA,2: NOVE
E1%,E2%:VDU228

B4@ NEXT

BS5@ ENDPROC

858 DEFPROCnext_sheet

878 FL=FL+11CLG:CO%=R1PROCset | evel
tPROCprint _bricks:S0UNDI,1,3,1

e

o 3

<ooocy Ry
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1,5,1s
INTTAB

OLOUR1
5 SO0UN

uls,1,

11VDuz2
SE NOV
D:6CO

INTTAB
1*;1RE
VALGS<
 LEFT"
503"

key t

11 UNTI

ING#(2

=PAY
1216C0
LNOVE

level

8 ENDPROC
DEFPROCset_level
IF Fisl PEY=208:PAL=400
118 IF F1=2 PE1=175:PAY=300
IF Fi=3 PEY=150: PAL=200
18 IF Fi=4 PEX=125:PAY=150
I IF Fi=5 PEX=18B:PAY=100
@ IF FX=4 PELa73:PAL=T7S
IF Fi=7 PEX=581PAY=50
778 IF Fi=8 PEL=48:PAYL=42
10 IF Fi=9 PEX=J0:PAY=]R
0 IF F1)=18 PEX=20:PAY=0
IF FX)=32VDU19,8,5,0,0,0
8 IF FL)=8:VDU19,0,6,0,0,8,19,1,4
i
2 IF F1)=8:VDU19,8,5,0,0,8
138 IF SCX)HIX HI%=8CX
M VDU4: COLOUR! 285 COLOUR3s PRINTTAB
ol)3"LEVL "jFX;" ";TAB(1@,1);"HI-5C:
HI2; TAB(22,1)1"8C1*38CK;*  *;TAB(S
”ll [ ]
#58 vOUS
NDPROC

1879 DEFPROCFL:VDUS:RY=RND(4)

1888 IF R¥=1 AND X1X%)18@ AND POINT(X
1%-32,Y1%) =8 X1%=X1%=32 ELSE IF R¥=2
AND X1X<1152 AND POINT(K1%#32,V1X)=0
Hh=110432 .

1098 IF R%=3 AND Y1X)>416 AND POINT(X
1%,Y12-32) =@ Y1%=Y1%-32 ELSE IF RY=d
AND Y1X(950 AND POINT(X1X,Y1%432)=0 ¥
1%=Y1%+32

1180 MOVEDX1X,0V1%:6COLO,R:VDU224: M0
VEX1X,Y1X:6COLR, 3:VDU226:16COLA, 2: NOVE
XAX, V1R VOU227:0X 1 X=X 1 s OY =Y 1X: VDU
tENDPROC

1118 DEFPROCBoNnus

1120 IF COX<=10@ SCX=5C%+3@@ ELSE IF

COX{40@ SCX=5C1+20@ ELSE IF COX<See
SCY=8CX+150@ ELSE [F COYX(6@@ SCX=8CY+1
P@ ELSE IF COX(708@ SCL=5C%+5@ ELSE SC
%=5CL+10

1138 ENDPROC

114@ DEFPROCinstructions

1130 FOR N=3 TO 4:PRINTTAB(@,N+1)j:V
DUL41,129,157,135:PRINTTAB(18,N+1); *F

LY" s MEXT

116@ PRINT:PRINT

1178 PRINTTAB(9,B)CHR$134"You must t
rap the fly"

1188 PRINTTAB(S,9)CHR$134"by surroun
ding it with bricks"

1198 PRINTTAB(S,1B)CHR$ (134) "using t
he I, X, t and / keys."

1208 PRINTTAB(2,12)CHR$ (129)"The fly

can only destroy the bricks®

1218 PRINTTAB(2,13)CHR$ (129) "when yo
u drive thea straight at his."

1220 PRINT'CHR$131" Do not move the
bricks to close to the ";CHR$131; "edg
e, and don't get caught or else!'®

1238 PRINTTAB(S,23) jCHR$135"Press an
y key to continue.."t16$=BETS$

1248 ENDPROC

This listing is included in this
month’s casseite tape offer. See
order form on Page 205.

'he RB2 design incorporates
farconi's vast experience in
naking Tracker Balls for Air
fraffic Control and professional
t(quipments which demand
naximum performance and reli-
pility. It is drift free and gives
more precise positional control -

fhe cursor position on screen relates
lirectly to fingertip movement on

he ball. The three push buttons

Marconi’s new Tracker Ball is superior to either
mouse or joystick and is easier to use.

ally control the delete, return and
topy functions but you can also assign
jour own functions to the buttons.

» FREE!

Utilities Program.
o \’f“ Graphit:s Program for tape or disk.
1 Micro Draw Program on floppy disk.

Oﬂ""

Get more out of your BBC Microwiththe
ew Marconi RB2 Tracker Ball

It's perfect, whether your micro is your
hobby, an educational tool or a source of low
cost CAD/CAM applications. It's ideal for
word processing and games too, and unlike
a mouse needs no regular cleaning.

Available from most Computer

Dealers or from Central Trade
Exchange Ltd.

ONLY

£99.50

Inc. VAT

/ A5hicm Lodge, Ashton Road,
Dunstable, Beds. LUG INE
Tel: 0582 61283,

Marconi Tracker Ball.
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DISC DRIVES

OPUS
5400
5401
5402
5802
40150
540250
580250
54010
54020
5BOZD
DFS KIT

QOPUS DDFS |with drives)

Leigh Computer Systems

Aiithorssd Acom Sorvics Centre. ACT and Ferranti Computer Dealer

CUMAMA
CSXL100
CSX100
CSX200D
CSX4005
C5100
C5200D
CEA00
CD200
C04000D
CDBOOS

MONITORS

PHILIPS 20MH GREEN
PHILIPS 20MH AMEER

MICROWI
MICROW|
MICROWI
SABATY

TEC 1431
TEC 1451
TEC 1441

MONITOR

COMPUTERS

ACORMN ELECTRON

BBCE

BBCHB + DFS
SANYO 555

ADVANC
ADVAMNC

ACT MACHINES AVAILABLE

75 CROSS STREET

E 12BK
E 256K

Inc VAT

84.00
89.00
199.00
279.00
415.00
183.00

It VAT
E

129.00
339.00
399.00
BE0.00

1050.00
1100.00

PERIPHERALS

HCR PROGRAMMER

HCR 16K RaM BOARD with
write protect ||:I||.I-i_'|!:'p- into
ROM socket)

EXTRA RAM

ANX MOUSE

PRINTERS

DOT MATRIX
CANON PWI10B0A
CANON PW1156A
EFSOMN RXBO
EPSON RXBO F/T
EPSON FXBO
EPSOMN MX 100
EPSON FX100
EPSON JXBO

EPSON LQ1500
MANMESMAMNN TALLY MTEO
PAPER | 2000 sheets]

DAISYWHEEL

SILVER REED 400

SILVER REED 770
CUTSHEET FEEDER for 770

EDUCATIONAL ORDERS SUPPLIED

SALE

MANCHESTER

Telephone: 061-905 2144

NO SOLDERING REQUIRED, simply insert module into any ROM socket and
connect flying lead. Full details of how to save and reload your ROMs supplied. Up
to three (any combination of 8k or 16k) modules can be fitted easily, or more if
soldering no problem.

CENTREFINE ENGINEERING LIMITED

P.O.BOX 432 MILTON KEYNES MK159PB.

— Price list available on application —
PEF 80p small items
All Prices include VAT

£7 large items

7 COVENTRY ROAD
HINCKLEY
LEICS.

Inc VAT
£

57.00

36.80

23.00
79.00

bre VAT
E

299.00
359.00
218.50
245.00
373.00
420,00
487.50
516.00
1019.00
198.00
15.00

Telephone: 0455 612139

27128 EPROM

Hitachi 250nS prime stock. For BBC sideways ROM, etc

1-2pes £1.90 incl.  3-9pes £6.959 incl
10-99 pecs £6.50 100 up £6.25

MICROL's THE SPREADSHEET for the BBC 32K (cassette).
Learn all about spreadsheets with the 44 page manual.
Supplied with 4 free models for immediate application.

RRP £18.95. Qur price ONLY £5.95

Prices include VAT & post (UK). Delivery normally by return.

Send UK cheques/Money Orders to:
SILICON CITY, Dept. M,
1 Milton Road, Cambridge CB4 1UY.

ACCESS/VISA orders, telephone 0223 312453

EPROMS
27128 /250ns

ONLY£7.890r£21.99for3
inclvat,p & p

Westscale Ltd.

ELECTRONIC ENGINEERS

53 DALEWOOD AVE.
SHEFFIELD S8 OEG.

0742 364079
K Mail Order Only

REPLACE YOUR ROMS

WITH RAM

NOW AVAILABLE FORTHEBBC A&B
RAM MODULES TO DIRECTLY
REPLACE YOUR ROMS8
(8k & 16k versions)

8kRAM Pack — £19.95

Low power 8k rams 6264LP — £7.00
Available soon EPROM PROGRAMMER for beeb (2764 & 27128) — £24.95

16k RAM Pack — £32.50

Tel: 0908 675079

p&p £1 VAT 15%

L
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RAMification listing

From Page 53

1213 OR namel?lenX=4B OR naseX?lenk=5
B

480 copystarti=nameX+leni-1

450 REPEAT

S00 copystarti=copystartii+l

518 UNTIL?copystarti=13

920 filelengthi=endfileX-copystartl

538 ENDPROC

548 DEFPROCstore

530 7ptri=lend

560 ptri?i=(naneX-1)MOD256tptri?2=|
namel-1)DIV254+450

578 ptri?3=copystartiN0D256:ptri7ds
copystart2DIV2346+430

580 ptri?5=(filelenqthl+1)MOD25461pt
ri?é={filelengthX+1)DIV25s

390 ptri?7=0

680 ptrizptris?

610 ENDPROC

428 DEFPROCinfo

630 PRINTtype$;C$;TAB(16) “startfile
LiTAB(23) *(endfilel-startfilek-1)

640 ENDPROC

658 DEFPROCadd

660 INPUT"Nase of program to be add
ed "names

670 $A="LOAD “+name$+" "+5TR$™(]opad
il

680 K%=h WOD 25&:Yi=A DIV 25&1CALL
LFFF7

692 PROCanalyse(load))

78@ ENDPROC

710 DEFPROCload

728 INPUT"Nase of file to load
"named

730 $A="LOAD "+name$+" JREQ"

748 X%=A MOD 256:Y¥i=A DIV 256:CALL
LFFFT

750 ptri=kldee

768 PROCanalyse(L3120)

778 ENDPROC

788 DEFPROCsave

790 INPUT"Name of file to save "nas
ed

BOP $A="SAVE "+name$+" JPO@ "+5TR$™
{load¥+2)

818 X%=A MDD 256:Y%=A DIV 236:CALL
LFFF?

B2@ ENDPROC

Program II

{® REM #4 Procedure/function handl
Er

20 REM #+ By Tony Philip

3@ REM ## (C) The Micro User

48 PROCasseable

58 PROCcheck

40 END
708 DEFPROCasseable
B8 errori$="PROC/FN not in library

9@ errorZ$="No roos for PROC/FN"
188 base=kB808@:procspace=ki3R0
118 mentop=k1?

12@ varname=k3539:REM Basic 1 4951F
138 endptrl=4k80:endptrh=kE}

148 startptrl=k82:startptrh=LE3
150 startfilel=kB4sstartfileh=kBS
148 nameptri=37:nameptrh=438

{178 FORopti=@ TD 3 STEP 3

188 Pi=kil0@

198 [OPToptx

200 LDA &1F9:sta naseptrl

218 LDA kIFB:sta nameptrh

228 ldy #@:lda &IFF

238 .namest

240 INY

258 cap (nameptrl),Y

260 bne namest

278 cle

280 tya

298 adc nameptrl

300 sta nameptrl

J10 lda #@

120 adc nameptrh

330 sta nameptrh

340 1dx #8:jsr varnase:stx nameleng

158 ldn kFé1ste romsave

J60@ ldw #15:stx LF4ustx LFEID
378 1dx 4@

380 .checklength ldy base,X
390 beq error

400 cpy namelength

410 beq lengthok

428 .nolenmatch

430 clcitxarade #7:tax

442 jap checklength

450 .error

468 jsr basic

478 brk

488 1:7PL=29:PY=PY+11$PLserrori$:PY

=PL+LEN(errori#) s [OPT opti

499 brik

00 .stack

5(0 1da record+2,Yista &B

528 1da record+3,Yista &C

530 lda #@:sta kiFA:sta LIFE

340 lda #rtnaddr MOD 25&:sta kiFDis

ta LIFY

550 l1da #rtnaddr DIV 256:sta kiFBis

ta LIFC

568 ris

570 .recursion

560 ldy record

390 dey:dey:dey:dey
600 jsr stack

618 jep end

628 .lengthok ‘matched length
630 lda base+l,X:sta endptrl
640 lda base+2,X:sta endptrh
6308 .coapnaase

668 lda (nameptrl),Y

672 cap lendptrl),¥

6B bne nolenmatch

690 dey

788 bne compname

718 .nameok \satched name

728 ldy direct:beq norecursion
73@ cpx record+libeq recursion
748 .norecursion

738 ldy record

768 bne copyexec

778 1da ¥procspace MDD 25h:ista reco

rd+2

788 lda 8procspace DIV 256ssta reco

rd+}

798 .copyexec

608 lda record+2,Yista startfilel
B18 lda record+3,Yrsta startfileh
820 lda basetd,X:sta startptrl
BIB lda basetd, X:sta startptrh
8408 1da base+3,M:sta filelengthl
BS® lda baset+b,X:sta filelengthh
848 stx record+l

B78 .copy

880 clc

690 lda startfilel:adec filelengthl:

sta endptrl

900 lda startfileh:adc filelengthh:

sta endptrh

910 cap #meatop

928 bcs noroos

938 1da filelengthh

742 beq nolengthh

930 .page \copy down file
968 1dy #@

978 .round

760 lda (startptrl),y
960 sta (startfilel),¥
10@@ iny

1812 bne round

1020 inc startptrh

1030 inc startfileh
1040 dec filelengthh
1058 bne page

1068 .nolengthh \copied whole pages
1072 ldy #@

1888 .nextchar

1090 lda (startptrl),Y
1100 sta (startfilell,Y
1118 inyicpy filelengthl
1120 bne nextchar

1130 .nowin

1148 ldy record:clcslda &iFAradc &IF
#
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RAMification listing

From Page 171

Pista record+d,¥
1150 1da #@:adc k1FB:ista record+S,Y
1160 jsr stack
1178 inyrinyiinviiny
1188 lda endptrlista record+2,Y
1198 lda endptrhista record+3,Y
1208 sty record
1218 .end
1228 jsr basic
1238 ldx #listx direct
1248 rts
1258 .rtnaddr

1268 Jirtn$=CHRS (4@D1+CHR$ (@) +CHRS (&
A +CHRS (LB) +CHRS (4D6) +CHRS (428) +CHR$ (

k261 +*147F " +CHRS (LD ) +CHRS (KFF)

1270 $PY=rtn$:PY=PY+LEN(rtn$):[OPT o

pti
1318 .basic
1328 1dx roesaversty LFd:stx LFEIR
1338 rts
1348 .norooa
1358 jsr basic
1360 brk

1378 1:7PL=0:PY=PL+1: $PL=errar 261PL=

PU+LEN{error2$) 1 [OPT optl

1380 brk

139@ .rossave nop

1480 .direct nop

1418 .filelengthl nop
1420 .filelengthh nop
1438 .naselength nop

1440 ]

1450 PY=L14TF

1460 [OPToptX

1470 ldy record

1480 dey:dey:dey:dey

1490 sty record

1580 1da record+d,Yista 4B
151Q 1da record+3,Y:sta 4C
1520 1dy 40

1538 .inagain

1540 lda (&B),Y

1350 cep Bk20@:bne nospace
1568 inc &Bibne overd
1578 inc &C

1580 .over3

1398 jap inagain

1688 .nospace

1618 1dx #Bistx direct
16208 RTS

1630 .record

1640 ]

1650 NEXT

1668 ?record=@irecord?i=kFF
1678 ENDPROC

1710 REM $PY=rtn$:Ph=PL+LEN(rtn
PT optd

1730 DEFPROCcheck

{748 FORMY=41308 T0 record STEP |
1758 totali=@

1760 FORNX=@ TO 6@

1770 totalXstotal 1+MYINL

1780 NEXT

1798 PRINT¥MY,totall

1888 NEXT

IB1®@ REM When debugged #SAVE COD
0@ 1500

1828 ENDPROC

1838 REM Results of PROCcheck
1840 REM 1300 7243

1852 REM 133D 3653

1840 REM 1374 7554

1878 REM 1387 6733

1880 REM 13F4 8049

1898 REM 1431 5974

1900 REM 144E 6595

FOR CONNOISSEURS

OF MODERN LANGUAGE LEARNI

COMMODORE 64 @ BBC (32K) @ELECTRON

Dealers, contact
Lightning, Profeus,
Centresoft, Microdeal
or Tiger.

® SPECTRUM (48K)

Mail order ™
customers
Ask for our

FREE
Hugo
French, German
Spanish Dictionan
winen ordering Twal
. more programs i
the KOSMOS
range .

immeadictal
available from g

by 24-hour me
arder, Price €49

orders add &

For beginners, O-level and beyond, these best-selling programs are unique and highly successful aids to language leaming. Each cassefte provides g

comprehensive series of vocabulary lessons and a variety of self-paced leaming and test
different colours dencte masculine, feminine and neuter
The create command enables new lessons in vocabulary or grammar to be entenad,

modes. All accents and special eharacters are cleardy dis ayed
words fo reinforce gender leaming, " |
edited os required, then saved on tape. By using this simple vel vilg

teature, homework lists and exam revision can be retained indefinitely and recalled on demand.
Two casseftes are ovailable tor each language, covering thousands of words; Level A provides 16 lessons in general vocabulary; Level B provides o furthar
lessons including adjectives, adverbs and fully conjugated verb lists

RS W58 ¢ i
[ T - ] F

KOSMOS SOFTWARE LTD 1 Pilgrims Close, Harington, DUNSTABLE. Beds. LUS &LX Tel: (05255) 3942

The French Misiress Level A @ S8.95 i:l The French Misiress Level B it £8.95 [] Computer type.......
The Geman Master Level A @ £8.95 [ J The Germman Master Level B i@ £8.95

Level A & $8.95 |:| The Spanish Tutor
KOSMOS SOFTWARE LTD.

The Spanish Tutor

Level B i £8.95 L)

1 Filgrims Close, Harington, DUNSTABLE, Beds. LUS &LX
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Unit 7, Fife St., Nuneaton, Warks. CV11 5PR. | <222 A DVENT

Basic I

Tel: 0203 371371 A complete DISK-BASED Adventure writing aystem.

Mon-Fri 9am-5.30pm. for the EBC comp

uter. Write custom made sdventure

BEC Model B £33900  Epson RXBO F/T £249.00 games with no knowledge of BASIC. The program ia
Electron £109.00  Epson FXBO £365.00 completely menu driven (no special language used )

Advance 128K £999.00  BBC Model B + DFS £399.00 and the size ot the game iz limited only by your disk.

ook £280.00 The finished game Tuns independentiy of AD-DES
Advance 256K £1050 iy £295 00 and games written uging thiz gystem may be sold

tn$): [0 DISC DRIVES DAISYWHEEL without any obligation to us.
R PRINTERS Shonas for 39.08 (Ans. P253) Ga:
SF TN,

5400  CSXL100 £84.00 X
5401  CSX100 eikigo | - £209.00 UMY Ey

EP &1 5402 CSX2000 12400 SUk6000 £209.00 21. Pielﬂiﬂgzﬁl,- Stoke-on Treat. 5T4 4HD.

Juki 8100 £359.00 Teleol
38025 CSX4005 £144.00 gy o Rosd Typewriter EX4IN £275.00 elephone (07

40150 CS100 £12800  cornuter Interface £99.00
540250  CS2000 E15400  giiver Reed Daisywheel 400  £316.00
380230 CS400 £174.00 Silver Read Daisywheel 500 £373.00

4010 CD200 £244.00 G\ or Roed Daisywheel 550  £574.00 s P

1412893 OR 816328 After 4:30Pm
SPECIFY 80740 TRACE DISE) BASIC 11 UNLY

e e

54020 cDanoDn £289.00 .
58020 CDBOOS g3rg0p oiver fised Daisywhes! 770  £834.00 REAL-TIME CONTROL FOR THE BBC MICRO

Cut Sheet Feeder for

Drives not listed — ‘phone for price 550 ar 770 £240.00 Look out for the SPIDER mw in ease-of-use for all Control

Acorn DFS £95.00  yisting paper (2000 sheets)  £15.00

Opus DOFS {with Opus Drives)  £55.00  Frep lead and paper with all printers
Cumana Discs (in plastic case) £16.00 MONITORS

EPROMS Philips 7502 green £79.00
: Philips 7522 amber £85.00
21764 £4.85 a

Microvitec 1431 £199.00

DOT MATRIX Microvitec 1451 £259.00

PRINTERS Saba TV/Monitor £189.00
Mannesman Tally MTBO £199.00 Special Offer

Epsan RXB0 £219.00  AMX Mouse £77.00

All prices include VAT AND Delivery

SPIDER -stamps out I/0 bugs

Here's whal you get:
*Addﬁiﬂﬂa! BASIC commands - which can be
safely mixed with existing BASIC ;
Invoke BASIC PROCS from function keys ov by
external events.

& Run up to 8 independent countdown timers.
* The SPIDER is a powerful combination of RAM
and ROM mounted on a butterfly board -

it leaves the Beeb's memaory inlact.
8 s easy to install with no soidering required -
and a comprehensive manual is supplied.
SEND NOW FOR OUR INFORMATIVE
LEAFLET - YOU'LL BE SURPRISED AT HOW
POWERFLUL A SPIDER CAN BE!
Paul Fray Lid
. Histon Road, Cambridge CB4 4D

Wilowerat
£65.00 including VAT  Telephone: (1223 66529

Version for OPUS 3.15 available
3.35 in preparation

R LUINE Tape toDisc

Frogrsss on OF LW 1 are

e Transfer

Now for Single
and
e AT G A e Double Density

{3 Change drive (4 Recatalogue oisc
{EBCY to exit Pleass seleci

Price £18.00 (inc VAT and post)

# [nstant access. Contains two transfer routines to ensure effective
: i ] fe tly available
Allows use of all available RAM, ®loading of all but a few currently avai

® (8400 to &TFFF). software tapes.
B bl il o ke ot e egonch,
e - : The system automatically switches to TAPE filing
aved and ® Can save to any disc. ® after loading, so that you can still load/save games
ot vital ® Very user-friendly, (menu driven). positions, etc.
irfhar 16

M.B. This ROM solely provides convenience in loading, and does
not break software protection.

Also: The ADDCOMM ROM
40 new commands for the BBC ‘B’ 0.5. 1,20 and Electron computer

BBC B’

THPE/DISC RN frem Vine Micres

Ce) 1985 Written by R.F.D. Mallett

Dise prog §ilens

Laxt bBlock |osded

Lot Secdreme
By sckdress
Block Lersgth
Block te

S ———
B L5 grrar PE—

Fale |
Lo §
FL ]
L] Lia .
setile Emgity Block

Filenssse 'hat progres will bs sewed
wnder T

Available to suit these Disc Filing
@ Systems, (state type when
ordering).

Type 8271 — Acorn DFS and
®DNFS, Amcom S/D and Watford
S/D.

Type 1770 — Opus DDOS 3.45 and
#5plidisk DDOS, (working in single
density).

Spectum) with ROM board. GRAPHICS, TOOLKIT, LOGD GRAPHICS and Available from:
................. GENERAL PURPOSE statements all on one ROM. VINE MICROS, MARSHBOROUGH,
---------------- £28.00 with 72 page User Guide, (including V.A.T. and post). NR. SANDWICH, KENT,

............... Or send stamp for detailed brochure.

CT13 0PG

(Or your local Computer Dealer)
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Draughts listing

From Page 47

c
I REM SEFeraeni st sidnsssdebaans
15 REM # IRAUGHTS ¥
28 REM ® by Brian & Martin Bond #
25 REM & (C) The Micro User #
30 REM ®evssseieibsiedsisinesing
48 VDU&: *KEY® OLDIMRUNIM
58 IF PAGE()LE®@ THENI91®
6@ ONERRORGOTOI740
78 MODE7:VDU23;0202;0;0;0;
88 PROCselect:PROCinit:#TVR, 1
58 MODE!1:VDU23:8202:0:8;8::PROCboa
rd

188 REPEAT

118 VOU4:COLOURI:PRINTTAB(34,17)5PC
{313 TRB(1,17) "Hoves"

120 xU=25b:y2=220:q=1:C=1:PROCred g
o

138 IFPOINT (x%+48,y1-15)(>1PROCtals
g:60T0120

148 SOUNDI,-14,158,1:PROCdel ay

150 A%=x¥:Yisyl:Cs2

168 PROCred go:PROCcheck red

170 1Fyellow=Rend=1:60T0312

188 IFIJ=1THENIJ=B:xX=XYL:y%=Y¥:B0T0
148

198 IFJ=1THEN150

208 IFF=1PROCtalse:F=@:60T0120

218 VDUA:COLDURI:PRINTTAB(1,17)SPCH
S)3TAR(34,17) "Moves"

228 x%=928:y%=892:0=2:C=1:PROCyellp
W ogo

238 IFPOINT (x%+4B8,yX-15)(>2PROCtals
e:60T0228

248 SOUND1,-14,158,1:PROCdel ay

258 X%=xXL:¥l=yl:Cs2

260 PROCyellow go:PROCcheck yellow

278 1Fred=Rend=1:60T0310

280 IF1J=1THENIJ=B:x%=XT:y1=Y1:60T0
260

298 IFJ=1THENZS@

Je@ IFF=1PROCfalee:F=0:60T0220

J1@ UNTIL end=!

J28 VDUA:PRINTTAB(1,17)SPC(S);TAB(3
4, 1718PC(5)

J3B VDUS:GCOLD,2:IFvellow=BNOVEIT2,
973:PRINT*RED is the winner"ELSENOVEI
20,973:PRINT"YELLON is the winner"

J48 VDU4:COLOURI:PRINTTAB(4,38) "Do
You Want Another Bame? [Y/N)"

150 0%=6ETS

J60 IFQ$="Y"ORG$="y"RUN

J78 1F@$="N"0RR$="n"THENTIME=8:REPE
ATUNTILTIME>1@@:CALL'LFFFC ELSEIS@

388 END

J9@ DEFPROCselect

420 FORYX=3TO4:PRINTTAB(7,YX)CHR$14

ICHR$129CHR$1S7CHR$131* DRAUGH T
§  “CHR$156:NEXT

410 PRINTTAB(17,B)CHR$131"Red Y
ellon"

428 PRINTTABI&, 10)CHR$131"Up"; TAB(S
LLLICHR$ 131" Down® s TAB (6, 12)CHRS131"Le
ftU;TAR(6, 13)CHR$131 "Right"; TAB(6,14)
CHR$131*Huff'";TAB(6,15)CHR$131 " Conce
dl';TlE[b,lb}CHHIIII'Fiﬂ'

438 PRINTTAB(1B,1R8)CHR$134"A"SPC(B)
"1 TAB(1B,11)CHR$134"1"SPC(B) " 2" TAB
(18,12)CHRS$134" X SPCIB)"¢("; TAB(18,13)
CHR$134"C*SPCIB) " »"

448 PRINTTAB(18,14)CHR¥134"H SPC(B)
"H*; TAB(17,15)CHR$134 "ESC*SPC(b) "ESC"
sTAB(14,15)CHR$ 134 SPACE"SPC (4) "SPACE

450 PRINTTAB(12,19)CHR$129"0r Do Yo
u Want";TAB(1L,20)CHR$129" Joystick Co
ntrol”

448 PRINTTAB(7,22)CHR$129"Please Se
lect (K} or (J)"

470 REPEAT:choiceX=6ET

488 UNTIL choiceX:7IANDchoiceli(74

499 ENDPROC

508 DEFPROCinit

510 #Fx4,1

528 #FI11,0

530 F=0:K=0:J=0:1J=R:red=12:vel lon=
12:end=0

5408 VDU23,224,0,0,0,1,7,15,15,31,23
,225,08,0,126,255,255,255,255,235,23,2
26,0,0,0,128,224,240,240,248,23,227,3
1,63,63,63,63,63,31,31,23,228,235,233
+293,235,295,255,295,253

550 VDU23,229,248,252,252,292,252,2
92,248,248,23,230,15,15,7,1,0,0,0,8,2
3,231,255,255,255,255,126,0,0,0,23,23
2,240,240,224,128,0,0,0,0

568 Block$=CHR$228+CHR$228+CHR$228+
CHR$ 1@+CHR$B+CHR$B+CHR$B+CHR$22B+CHRS
228+CHR$228

578 Box$=CHR$22B+CHR$228+CHR$22B+4CH
R$18+CHR$8+CHR$8+CHREB+CHR$228+CHR$22
B+CHR$228+CHR$18+CHR$B+CHR$B+CHR$B+CH
R$228+CHR$228+CHR$228

580 Piece$=CHR$224+CHR$225+CHR$226+
CHR$18+CHR$B+CHR$B+CHR$+CHRE227+CHRS
228+CHR$229+CHRS | @+CHR$B+CHR$B+CHR B+
CHR$238+CHR$231 +CHR$232

398 ENDPROC

680 DEFPROChoard

610 VDU19,3,6;0;:COLOURT

620 FORYZ=QTOL1BSTEPS:FORY%=TO185TE
P&

630 PRINTTAB(XL+B,YX+4)Box$; TRB(XY+
11,Y4+47) Box$:NEXT,

&40 GCOLB,1:MOVE2S2,124:DRAWI024,12
4:DRAW1024,895: DRAN252,894: DRAN2SZ, 12

A:MOVE240, 112: DRAW1®34, 112: DRANLDY
88: DRAW24@,908: DRAN24E, 112 '
638 COLOUR2:FORXX%=BTO1BSTEPS

568 PRINTTAB(XX+11,4)Pieces:TAB()
B,7)Pieces; TAB(X1+11,18)Pieces: NEXTI 1166
RINTTAB(35, 14)Blocks L

678 COLOUR1:FORX%=ATO1BSTEPS

680 PRINTTAB(X%+8,19)Pieces; TABI
11,22)Piece$; TAR(X%48,25) Pieces: KE
PRINTTAB(2,14)Blocks

698 ENDPROC

70@ DEFPROCsight:BCOLY,3

718 FORIZ=1TO2: #FX19

728 NOVExT,yX:DRANxT+92,yi: DRAN]
2,y%-92: DRAMxZ, vi-92: DRAMK K, y2

738 NEXT:ENDPROC

748 DEFPROCinkey(U,D,L,R)

758 TIME=@:REPEATUNTILTIME:]

768 IFINKEY-U yX=yi+96

778 IFINKEY-D yi=y%-94

788 IFINKEY-L xX=x1-94

798 IFINKEY-R xit=x¥+9%

BB@ IFINKEY-BSANDC=1PROChuff:EN
C

BIB IFx%)92Bx%=92BELSE IFx%(256x1ed
[

B20 IFyX)B92y%=892ELSEIFyX{220y2e]
g

838 ENDPROC

840 DEFPROC joystick{UD,LR)

858 TIME=@:REPEATUNTILTIMEX3

868 IFADVAL (UD) 45000 yi=yi+9s

870 1FADVAL (UD) {20000 yi=yi-95

88@ 1FADVAL(LR) Y4500 x1=x1-94

898 IFADVAL (LR) {20000 x1=xi+9

982 IFINKEY-BSANDC=1PROChuff: ENDPI
C

918 IFx%»928x%=92BELSEIFx¥{256x1=2
b

920 1Fvir892y1=B92ELSEIFy¥(220y1=d
)

938 ENDPROC

548 DEFPROC#alse: COLOURI:VDUT ,4:PR
NTTAB(14,2) "ILLEGAL MOVE":FORd=8T03J
BiNEXT:PRINTTAB(14,2)8PC(12) :ENDPROC

95@ DEFPROCred go

758 REPEAT:PROCsiqht:K$=INKEYS (D)

978 IFchoiceX=74PROCjoystick(2,1)

980 IFchoicel=75PROCinkey(66,98,47
:AY)

998 UNTILK$=CHR$I20RADVAL (B)AND 1

1888 ENDPROC

1818 DEFPROCyellow go

1828 REPEAT:PROCsight:K$=INKEY$(R)

1030 IFchoiced=74PROC joystick(4,3)

1048 IFchoiceX=73PROCinkey(73,105,]
ALY

1850 UNTILK$=CHR$I20RADVAL(R)AND 2

1860 ENDPROC
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RAWID3S, 9
P4
$:TAB( X%+
ehNEXT:P
Pé

$:TAB{XL+
cef i NEXT:

s DRANx X +9
yi

#f:ENDPRO
(2545 1=25

(220y1=22

1496
f¢:ENDPRO

(256x1=25
(228y%=22
DU7,4: PRI
Rd=2T07A0
tENDPROC
KEYS (B)
cki2,1)
4,98, 47,
D) AND 1
(EY$(@)
2kid,3)
13,185,180

JIAND 2

{870 DEFPROCdelay:TIME=R:REPEATUNTIL
TINE>25: ENDPROC

888 DEFPROCcheck red

189 IFPOINT(x%+48,y%-15){@F=1:G0T0
1180

1108 IFJ=1THENI{Z0

LR IFaR=XU+T6AND: L =N U-F6ANDyR=YT
06 THEN] 2RRELSEF=]

1128 TFxY=KL+192ANDyZ=Y 1+ 192ANDPOINT
(Ki+144,YX+B1)=2THEN]1 24BELSEF=]

1138 IFx1=X%-192ANDyT=YZ+192ANDPOINT
{Ii-48 Y1481 )= ZTHEN1 24 RELSEF =]

(148 [FJ=1THENI114R

1150 IFx%{=XL+FoANDx YL =X - F6ANDyYL=YY
~S5ANDPOINT (X% +48,Y1-48) =2THEN1 29@ELS
EF=1

1160 TFel=XL+192ANDyY =Y L=192ANDPOINT
(L+144,Y0-111)=2ANDPOINT (X% +4B,Y1-48
|=2THEN] JOQELSEF=1

1178 IFxl=d%-192ANDyY%=YY-|92ANDPOINT
(KX-48,Y%-111)=2ANDPOINT (X3+48, Y1-48)
ITHEN 1 JOQELSEF=1

1188 1F)=1ANDF=1PROC{alse:F=@:1J=1:E
NOPROC

1198 1FF=1ENDFROC

1280 F=0: [FPOINT{XZL+4B8,Y1-48)=2k=]
1218 VDUS, 24, XX Y1-92: X2492; Y2 1 CLE:
VOUZ6: GCOLA, 1: MOVEx Y, yX:PRINTPieces
1220 IFy%:7960RK=16C0LO,2: NOVEx2+32,
yi-38: VDU228: k=0

1238 ENDPROC

1240 F=0:IFPDINT(XY+4B,Y1-4B)=2¢=1
1258 VDUS, 24, X%; YX-92; XU#92;Y2: :CLG:
VDU26: GCOLA, 11 MOVExX, yX:PRINTPieces: ]
Fyl>7960RK=16COLR, 2 MOVEx 1432, yi-30:V
22B: k=0

1268 PROCdelay: 1FxX=X%+192VDU24, 1149
BiYLedy X1+188; YL+96; 1 CLG: VDUZSELSEVDU
W XL-96: Y A+4 X%-4; Y0496 : CLE: VDU
1278 yellow=yellow-|

1280 PROCred jump:ENDPROC

129@ F=@:VDUS,24,(X; YX-92; XU+92; Y15 s
CLB:VDU26: GCOLD, 1: MOVEXY, vL: PRINTPieC
gb:6COLO, 2: MOVExX+32, yX-308:VDU228: END
FROC

1380 F=B:VDUS, 24, X%; YE-92: KY+823 Y23
CLB:VDU26:GCOLA, 1t MOVEXY, yX:PRINTPI ec
e$:6C01.0,2:MOVExX+32,v4-38: VDUZ28: PRO
Cdelay: [FxX=X1+192VDU24,X%+96; Y1-188;
{1+188; ¥1-96: :CLG: VDU2GELSEVDU24, X2-9
i Yi-188; X%-4;Y%-96; :CLEB: VDUZE

1318 vellow=yellow-1

1328 PROCred jump:ENDPROC

1338 DEFPROCcheck yellow

1348 IFPOINT (x%+48,v2-15)C}0F=1:60T0
1438

1350 IFJ=1THEN13T@

1368 1Fu%C=AR+96ANDx X »=XT-F6ANDy Y=Y Y
=96THEN 1 45BELSEF=1

1378 TFxi=X%+192ANDyX=Y%~192ANDPOINT
(AR+144,¥YE-111)=1THENI49BELSEF=]

1388 IFx%=XY%-192ANDyYL=Y1-192ANDPOINT
(X%-48,Y1-111)=1THENI49BELSEF=1

139@ IFJ=ITHENL41R

1400 1Fxi{=YT+95ANDx Y =XL-96ANDyL=YL
+76ANDPOINT (X7+48, Y1-48) =1 THEN]1 S4QELS
EF=1

1410 IFxi=Y1+192ANDyY=YX+192ANDPOINT
(Y4144, Y2+81)=1ANDPOINT (X%+48, Yi-48)
=| THEN] SS@ELSEF=1

1420 1Fx2=XX%-192ANDy%=Yi+192ANDPOINT
(X%-48,Y%+B1)=1ANDPOINT (1%+48, YY-48)=
ITHEN] SSQELSEF=1

1438 IFJ=1ANDF=1PROCfalse:F=B: 1J=1:E
NDPROC

1440 IFF=1ENDPROC

1458 F=Q: IFPOINT(X2+48.Y7-4B)=1k=]
1468 VOUS, 24, X%: vE-923 XL+92: ¥ : CLG:
VDU26:GCOLR, 2: MOVExY,yX:PRINTPieces
1470 1Fy%(3160RK=16C0OLO, §: MOVE: 1432,
yR-30:VDU228:K=0

1488 ENDPROC

1498 F=0: IFPOINT (X%+48,71-4Bi=1K=1
1308 VDUS, 28, 103 YL-92; XU+92: ¥ :CLG:
VOU26:GLOLR, 2: MOVExL, viL: PRINTPi eces: ]
Fyl<3160RK=1GCOLA, 1: MOVExT+32, vi=30:V
DU22B:K=0

1518 PROCdelays IFx¥=XT+192VOU24, 10+9
b1 YE-188: X%+188:YL-94;:CLG: VDU2LELSEY
DU24, X%-965Y4-188; X%-4; YL-965 1 CLG: VDU
26

1528 red=red-1

1538 PROCyel low jump:ENDFROC

1540 F=R:VDUS, 28, K0:YY-92: K0492: Y% :
CLG:VDU26:B6COLM,2: MOVEXT, yL:PRINTPI0c
e$:6C0LO, I MOVEXL+32, vi-30:VDU226: END
PROC

1550 F=B:VDUS, 28, X% Y2-92: XX+92: Y1y
CLG:VDU26:GCOLA, 2: NOVEX T, vX:PRINTPi oc
e¥:6C0L0, 1:MOVExE+32,vi-30:VDU228: FRO
Cdelay: [FxX=XT+192V0U24, XT+96; Yi+4: 1%
+18B; Y4+961 : CLG: VDU2SELSEVDUZA , XY-%4:
Yhe4s NA-4;YL+96: :CLE2VDUZS

1568 red=red-1

1578 PROCyellow juap:ENDPROC

1580 DEFPROCaulti jump

1390 COLOURI:YDUA:PRINTTAB(4,30) 00
YOU WANT TO JUMP ABAINT (Y/N)":

1688 0%=GET$

1618 1FQ$="Y"DRA$="y" "THEN153D

1628 IFQ$="N"0ORO$="n"J=0:GOTO143QELS
Eloe

1638 PRINTTAB(4,30)5PC(3I2)

1448 ENDPROC

1638 DEFPROChuff

1668 COLOUR3:VDU4:PRINTTAB(T,30) "HUF
F! Are You Sure? (Y/N)";

1678 Q$=GETS

1688 [FQ#="Y"ORD$="y"C=2:PRINTTABIT,
JR)SPC(26):60T01700

1698 IFO$="N"DORO¥="n"PRINTTABI7,30i5
PC(26) :ENDPROC ELSEL478

1788 [Fg=1ANDPOINT (x%+4B,v%~15) =2vel
low=yel low-1:G0TO!730ELSEF=1

1710 IFq=2ANDPOINT (xX+48,v%=15)=1red
=red-1:6070173BELSEF=1

1720 1FF=1F=0:PROC+alse: ENDPROC

1730 F=R:VDU24,xTsyX-92;x 1492y 1s2CL
6:VDUZ6: ENDPROC

1748 VDU4:PRINTTAB(1,17)SPC(5):TAB(Z
4,171SPCIS)

1750 VDUS:6C0L@,2: 1Fq=1MOVEIRR,971:F
RINT"RED has conceded®ELSEMOVEIZ, 972
tPRINT*YELLOW has conceded”

1768 GOTO340

1778 DEFPROCred jump:d=0

1788 IFFOINT (ni+240,y%+177)=QANDPOIN
Tixke 144, y5+B1)=20NDx %4248 1DZBAND V¢
177{B92J=1:60TO1620

1790 IFPDINT (xX-144,vE+177)=0ANDPOIN
Tixk-48,vE+B1 1 =2ANDx%- 1442 256ANDYR+17
7{B92J=1:60701820

1608 IFPOINT (x%+48,vR-48)=2ANDPOINT(
ARe2AR, v =207 ) =0ANDPOINT (4144 ,vI-11
1) =2ANDx%+248¢ 1020ANDYX-2073128)=1:560
101828

1818 IFPOINT (ni+4B,yv%-46)=ZANDPOINTI
x%-144,y%-207)=0ANDPOINT (x%-48, vi-111
Y=2ANDxY-144>256ANDYI-207 1128]=1

1828 IFJ=1PROCaulti jump

1838 ENDPROC

1840 DEFPROCyellow jump:l=@

1850 IFPOINT (xX+24@,yi-207)=0ANDPOIN
Tigkel 44, yh=111)=1ANDxX+240< 102QANDYY
-2073128J=1:60701890

1868 TFPOINT (x%-144,vX-207)=@ANDPOIN
Tiwh-48,y%=111)=14NDx%~1442554NDvY-2
87>1284=1:607018%9

1878 IFPOINT (x%+4B, vi~48) =L ANDPOINT
xh+240, vi+177)=DANDPOINT (xh+144, yi+B1
1=1ANDx Y +240¢ |O20ANDYL+177{BF2J=1:60T
0189e

1BBR IFPOINT (x%+4B8,y%-48)=1ANDPOINT(
¥i-184,yi+177)=@ANDPOINT (x1-48,yi+B1)
=|ANDxL- 144> 256ANDyE+177(892]=1

1892 IFJ=1PROCaulti _juamp

1988 ENDPROC

1918 #TAPE

1928 NY=PAGE-LEP@:FORLY=PAGE TO TOP
STEP4; ! (LX-NX)='LY:NEXT:PAGE=LERE

1930 vDUZ1:%FX138,0,128

This listing is included in this
month's cassette tape offer. See
order form on Page 205.
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FRETIE

— unbmtabh prices ——

OLYMPIC==

COMPUTER MEDA SPECIALISTS

LOW LOW PRICES 5%" DISKETTES

DIS

SSDD DSDD §50D psaD
C.D.C. 16.00 19.00 22.00 24.85
Verbatim 18.00 22.80 22.50 28.00
Mashua 18.00 21.50 23.00 24.75
Dysan 19.50 27.50 27.50 34.00
Memorex 20.00 27.50 27.50 33.50

Prices per box of ten inclusive carriage UK and VAT

SUMMER SPECIAL — FREE LIBRARY BOX
All orders received by 31 August, 1985
Official Orders from Educstionsl and Governmaent Departments Accepted.
Trade and Export Enguiries Welcomae.

For complete list of Computer Media Products, eg Diskettes, Disc Packs,
Magnetic Tapes, Printer and Electronic Typewriter Ribbons, Listing Paper
and Accessories. Write, phone or telex

BOSTON ROAD, BEALIMOMT LEYS, LEICESTER. LE4 144

m— Telephone: (0533] 358399 - Telex: 342208 {LYMPIC G)
nl b i 43 NEW OXFORD STREET, LOMDON WCLA 1BH, ENGLAND

Telephane: 01 240 BE28 Telex: 291088 MARIME G

To- OLYMPIC SYSTEMS 42Baston Rd, Beaumont Leys, Leicester LE4 1AA
Flease Supply

| enclose Cheque/PO for £
Name

Address

Boxes, Type
inc carriage and VAT

Signature

Post Code

CROSSWARE
CROSS-ASSEMBLERS

OPERATING DISC-TO-DISC
ON THE STAND-ALONE BBC MICRO
Available on disc and ex-stock
for the following processors:
6800/6801/6802/6301..6303X, 6805/6305/146805
6809, 280, B0B0A/B0BS
68000/68008 phone for availability

Phone or write for full details

CROSSWARE PRODUCTS

Melbourn, Royston, Herts SGBG6BA
Tel: 0763 60838

('7—

SUPAGRAME

YOUR OWN GREAT ADVENTURE!

Let your imagination run wild!

Write your own exciting games.

Exploit the potential of your disk-based BEC micro.

You don't have to be a programmer|

Create screens of text and pictures, with sounds, sprites &
animation.

IT'S AS MUCH FUN WRITING GAMES AS PLAYING THEM!
Payment with arder £16.50 [ine. VAT)
or request a fact sheet [SAE) from:
QUIXTOR LTD.
7 Haslemere Avenue, Hale Barns, Cheshire WA15 0AU
State 40 or 80 track DISC DRIVE

-

S

This RAM board
comes complete with
16k of RAM fitted and
sockets available for an
additional 16k RAM
which can be fitted later
by plugging in, this will
give a total capability of
32k.

Plugs directly into
socket 12 or 15 in BBC ﬁ
or onto one of the H.C.R.
ROM boards. No
soldering will be required
and it has the extra
bonus of a write protect
switch to be
mounted either in the reset space, rear of case or in spare
LED position on right hand front of keyboard. A right protect
switch is fitted to prevent corruption of data loaded into
RAM.

HCR ELECTRONIC SERVICES

THE INDUSTRIAL UNIT, PARKER ROAD
CHELMSFORD, ESSEX CM2 GES

Tel: Chelmsford (0245) 350188

UPTO 32k SIDEWAYS RAM BD
FOR THE BBC PLUS CAPABILITY
OF WRITE PROTECTION
INCLUDED

alternative to actually committing to expensive eproms.
§ sideways RAM simply by typing *Load< NAME >8000. Thg

MW 8000. A simple program is provided in the manual 10

. \With suitable software RAM can be used as a printer buffes

Sideways RAM is intended to run sideways ROM typé
software of your own either under development or as a

Sideways software may be kept on disc and loaded intg
RAM can be loaded 16k at a time or by assembling to Hex

transfer software (in RAM or ROM) into user RAM where i
can be modified and written back to RAM or saved on dis

or as a data store, etc.

Supplied complete with 16k of RAM
and easy fitting
instructions
£31.50 (£36.22 inc VAT)

Further 16k RAM
£20.00 (£23.00 inc VAT)

Please allow £2.00 P&PFP

Also available: Internal 16 socket ROM/RAM card, Externa
28 socket ROM/RAM card, Eprom Programmer & epromé

ELECTRONIC
’ SERVICES
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GLIDERPILOT |( & C ==

THE FLIGHT SIMULATOR BRC 0 N T E x Delivery

E WETHLE DI TR Y © Exahte fnancie & st ot
La.unr:hﬁxour glider then find the thermals to stay aloft! Aero- ® Models up to 1000 cells in size

g E & Very versatile & very friendly.
batic with full perspective view of Runway and Horizon in any & Nim digit Fleating paint accuracy
@ Indrvsdually variable column widths
@ Taxt. data or lormulae in any cell
& Word precessor interface (input & eutput)
Gave, restore or merge (disc or tape)
Muodily command for “what ils’.
Column sort {data and bext)
Interactve caloulator
External wariables
Extemsive onlire help.
Colour
0S/DFS commands
User defened parameters.

attitude. Use the Nauigaﬁonal Map and Artificial Horlzon to fly ‘cross
country’ round the Beacons for extra points. Land back on the Runway
for maximum points. Introduction to Gliding, full controls and

instrumentation, keyboard or potentiometer joystick.
5 FREE with all Disc versions of Glider Pilot

NOTEBOOK
& handy utility for making notes using the DFS facilities for rapid access.
Use it as a Diary, a Memopad or even a Flight Log for Glider Pilot! Very
User Friendly - all file handling fully automatic.

BBC 32K 05 1.2, BASIC 1 or 2. Very reasonably priced at:
Cassette £5.95; Discs, 5]" £7.95, 3" £10.95. All inclusive of P. & P.
APEX Software, Station Road, New Penshaw,
Houghton-le-Spring, Tyne & Wear DH4 7PE

Inderidisal cell contrel for decimal places and left'right justification

NEW! Mode T graphics, histograms and lines

NEW! Display wntesrupts for faster agerations.

NEW! Rensed & snhances! mput and print programming comemands.

NEW! Absadiite and relstme ol addrisgsing

NEW! Enhanced column and row imsert/delete faciliises

NEW! Formulse ‘pickup’ saves on memory.

NEW! Rewised manuad, extended onlne help. example models suppéied
Mk V Spreadshest (on disc only) £17.50 ine. |

s \ | Mk (1l Spresdehest on cassette (tewer facilities) £9.99 inc

\ BAD M E M U RY? TYPING TUTOR for BBC
- @ Qusckly lesm 1o teuch type
| @ Over 30 smaowihily graded lessons
| @ Unsgue word scam lime checking.
: | W Free format option

| Have you ever had to cat. 6 discs to find the program you wani? | @ Clock, auds key click, metrosome
| | PROGRAM FILE will tell where your programs are stored. Scroll through an unlimited T P MR canve. vy Tt
- [l number of files (each up to BOO records long), in either direction at nine different speeds ® May add own bessons for specialised training Disc £11.99 inc.

Wl Each record consists of a program name, brief description and two, three digit disc {eg. begal, techmical). Cassatte £9.99 inc.

l: numbers. CONTEXCOMPUTING

il  PROGRAM FILE will list all programs on a specific disc and give you a hard copy. 15 Woodlands Close, Cople, Bedford MK44 3UE

I _ : Tel: Eardlnglon {D2303] 34?
it d | PROGRAM FILE is 100% M.C. and gives fast access times, a fast sort routine, on S e R SR SRR ST e 3
e an screen help page and comprehensive editing facilities. Enc: £ Plaase supply SPREADSHEET/ TYPING TUTOR

| You'll wonder how you ever managed without it!
M! [l  40/80T disc (state which)/BASIC1 or 2 (state which)/051.2 Or ACCESS NO: ....cccceviienianns Cassette/Disc 40tk Disc B0tk

| £1.85 inc. from:

| Yo A R S i S S e S T P P e e e
AU ! STAR UTILITIES | A e e e ki

il Darran Farm House, Penshannel, Skewen, W. Glam SA10 \ M7 /

Acorn DNFS £75aincvar
40/80 TRACK SWITCHABLE UDM DDFS 3.0 £80a inc vat
400K UDM 100% Board £17.50aincvar
£130b UDM ROM/16K RAM
inc. VAT Expansion Board £55Cincvar
M type
: NEW REPLICAII
s ain 400 K D R IVES £1 OOb inc VAT Tape to Disc utility for Acorn, d
Oms. 80 tk double sided, full height Opus + UDM DDFS £12ainc VAT
ed into
0. The Slimling Drive Case  £13.80cing VAT  Full Height Drives _

0 HEK EUDK.DH IUE_S £80b inc \{AT Singte Drive Data Cabde £6.50a inc VAT ‘imyin;rl.m e Power E;;z::mc :::
'ILIa| 10 80t S"'grﬂ .S'l'dﬂ'd, full he:gﬁr Dual Drive Data Cable £10.60aine VAT Dus |iaj Ilru Power Cable £4j15:}:§ VAT
e it All drives fully cased and cabled
on disc. MEW EXCITING ROM SOFTWARE FROM ED-SOFT

Features:
1. Double Density Sector Editor for Acorn, Opus + UDM. ;
£55 . 2. ROM Manager (enables and disables ROMS, even across BREAK).

a inc VAT 3. Automatic running and downloading of BASIC programs (useful for tape

Acorn Interface

to disc transfers). ]
8271 £46a ncvar MEE e S
2 ? '} 2 8 £7a inc VAT PLUS Mumerous other features. » inc %
2764 £3.50a incvar

| CARRIAGE CHARGES
=xternal | a—£1.00 b- £10.00 c—£2.00

aproms |
o CD CARSON DEVELOPMENTS (MU)

r buffer 9

DISKETTES
(per box of ten) inc VAT + plp |40tkssdd(100of) - £14.00
Wabash Datalife inc VAT and p&p
40 th i £14.50 - 40tk dsdd (10 of) £17.00
£18.00 inc VAT and p&p

) £19.00 £24.00 R b
80 t d £24.26 £29.35 includes free library case

40 tk s

25 ds/dd diskettes in a 50 25 sg/ |::|r1 dl_-. ettes in a 50
capacity library box £45.00 - ré box £36.50
inc "I.".f-"-T p&p i

84 Highfield Road, Romford, Essex, RM5 3RU
Telephone: 0708 27043

Empty 40-50 capacity library box at £10.00 inc. VAT p&p
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and double-sided 5% disk systems.
= Replacement Guarantee
= Hub rings
= Boxed in 10s
PRICES PER BOX
14

Ds/DD 2,90

Suitable for use on nearly all single

-l SRR B I
55 2955 29.50 2310
DS 3985 3930 3870

Full Lifetime Guarantes

Mot

(Hold 10 disks)
J=4 S L.
54" 1.99 1.85 1.76
b L 198 1LB5 175

HOW TO ORDER

To totsl order value add Delivery, then add 15% VAT and send to:

IDS Computer Supplies

PO, BOM 436, BANCROFT, MILTON KEYMES MK13 00X, Tel: 10808) IT083E.

REPLACEMENT
GUARANTEE

I any disk should fail,
retum it for free
replacement. |

L 3
MAIL ORDERONLY
Ex VAT
DOTMATRIX PRINTERS
Kaga Taxan KPE10{alg) ...... ... 246.95
Canom PW 10804 inkg) ... .. 233.50
Kaga Taxam KP910 33485
Epson AXAD (100 epsz) 189.00
Epson LXBO [new — replaces
RXBOFT+) 100 cps. Newmal 22cps
MLIL Frictson & teactor 21795
Epson FXEO | 160eps) .. 31500
Epson LO1 500 | 200cps. pln1!!3||:|n-i-ll 943.00
Epson P40 {Thermal, B0 cad 11.85
DAISYWHEEL PFII-NTEHE
(hsem Darta/Daesystep 2000 194.95
Juki G10D ....... 289.95
COLOUR PHIHTER$
Seshgsha GPTOOA (Special offer —
Tewe anky] . 23000

DELIVERY

- u B4
Ehisks [per box) % 50p 40p
Library Cases  60p 30p 25p
[Feu weiiis chonkinl

Inc VAT &
Carri
188.75
279.95
389.95
21795

255.24
366.85
1098.00
B6.95

12095
33825

169.88

NOTE — AN mlm include free BEC lead and paper!!!
{6 extra for Amstrad lesd ~ phone for other leads)

FREE!

WITH EVERY PRINTER
- LISTING PAPER + BBC LEAD
(Phone for other leads)

LISTING PAPER

B0 G5M {lsting) 9.5" x 11% 2000 sheets

B0 GSM (better graded 9.25" 2 12" 2000 sheets
Labels — Box of 000 =

[7 abreast on 3.5 ha:kmg wilk central pert |

HIGH QUALITY DISK DRIVES
BBC 5X (Uses BEC's Pawer Sapplyl

EX 1000 40 rreck singe side Low cost ...
SX100 40 track single side (100K] ...
SX2000 40 track double side | 200K}

SX4003 B0 track double side | 400K]

Dual Ex PSU

DX200 Dwal 40 track sngle sade ... :
DX400 Dwal 40 irack double side

DOBD0S Daal B0 track double side ..

With Built In Power Supply

5100 40 track single side | 100K]

52000 40 1ack double ssde (Z00K)

54005 80 track double side [4D0K)

Dual Drives (with Power Supply}

D200 2 x 40 track sangle side (ZO0K) ............
04005 2 & B0 1rack singlo ssde (S00K) ...
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10.50
13.40

. 3451

17.25
2058
44 BB

5495
56.50
119.95
133,65

165.35
21885
251.95

115.95
142 50
16806

21895
271995

Ex VAT
D4000 2 2 40 tiack double side (400K .. .. 21895
DBAOS 2 B0 track double sade (BODK] . 247 55

Top quality vinyl with
machine welded seams
overprinted with the
word "COMPUTER"”

E nqu.i'_r.r'es from Trade/Education Authorities welcome
Printed with your company logo if requested

BEE-TEE Products & Marketi

Mame
P L T

Please supply

THE COACH HOUSE, GAWTHORPE, NR OSSETT, W. YOR

46 MIDDLE STREET,BLACKHALL, HARTLEPOOL
CLEVELAND TS27 4EA
Tel: 0783 872430

SORRY, OFFICE ONLY -

NO CALLERS WITHOUT APPOINTMENT
NOTE: ALL PRICES INCLUDE VAT AND CARRIAGE

Imc VAT &
Carri

256.50
284,85

NOTE - Aﬂlﬂuﬂmmllﬂ.-’“mm:h'

MEDIA
High guality disketies 525" boxed in 10's
with plastic libeary case

40 Track 8580 -.....cccnivvire 13.50
TR - A0 L e = e 13.50
BO Track 3550 ... g e, O 1350
BOTeackDEOD .. ...oovviomeenmeecinand 1350
HEAD CLEANING KITS

A T L ke 12.50
Aaxel Dreve/KADNWDL Elunlng T 1811
MOMNITORS - Green

S 1M .. 530D
Sanyo T2H N mel __.......ooooceinnne Ba.50
Colour 14" Screem

Sanyo SCM14N (400 dotgl ... 169.00
Sanyo SCM14M (600 dots) s S 16950
Sanyn SCM14H (800 dots) ... Ja2.00

MICROVITEC RGB HDHITDHS {Bﬂc]
1431 (472 x 585 dats] ...

1431 APMEA {with sudio & PAL} ... wbﬁﬂ
1451 (653 x 582 dots] ...l .. 22585
TR, T SR S BB 194 55
OTHER BBC PERIPHERALS

[FS double density disk intedace .. 60.82
Penman plotterturtle/mouse 21335
Benen Data Becorder ...........cccovmmennvnnns 2195
Bl IO L oo ioneinaninnrrimngay s 1895
Sampo DRZOZ ................. ... 3895
Teletext Aecener ........... R 184,896
Spesch Inberface Kit ... .. 46,80
6502 Second Processos ... 17350
TH0& Second Processor 10895
ATPLROMBoandl .........coooonvirmmmnmenninnes 37495
EPROMS

2764 (8K J00NS) ... ol 3.85
2T128 (18K 250NS] .............. B85

EBC ROM UTILITY SOFTWARE
Wordwise {Wierd-processor] . ... 3135
Wordwise Plus {Wond-processor]

1650
16.50
16.50
1650

15.95
1195

8395
107.70

188,85
31495
443195

188.85
12985
264,45
34395

69.95
24095
36.74
37.69
47.08
211.28
58.54
104.13
35089
44 95

3750
4B.75

PROTECT YOUR
BBC COMPUTER

Expensive electronic equipment needs protection frg
harmful dust etc. Protect against accidental knocks @
spills when not in use.

covers at £4.95 each. | enclose ..........o.cocvviiien

inc. P&'r ]
& VAT 2

0924-276299

View |Waord-processor) oo 1LBE
Ukracale 11 |Spaeadsheet) i 56,49
Prinimasier | Printar graghics] ... 1325
Graghics ROM  [Extensions to Basic) . 21325
Help {on Basic keywords etci ... ... 17.45
Sleuth (Basic debugging toal) ... 016
Communicator AS432 & terminal) ... ... 47.30
Disc Doctar Dz udilty] ... 2745
Replica 2 | Backugp tape be disk il |1'||| 960
Berabase |Database Disk] .. 20.88
COMPUTERS

BEC B0 (Model B with Acorn DOFS) ........... 335,95
3 e R S R 104 65
Elactron YTV Pach (with recorder, q.amss el ... 12639
Epson PXB (perable, CPM) ...................... B77.00
Epson HX20E (axecutive partable) ... i GEd.B4
Epsom PX with 120K RAM Disk ... T95.00

QFS 2.0

BBC DISC
INTERFACE

£69.95

Inc. VAT and Carriage.

& Acorn compatible, single density (10
sectors per track).

& Double Density (18 sectors per track).

® Runs protected software (Elite, Mini-
Office, etc).

® 16K ROM includes FORMAT.

® Manual and simple fitting instruc-
tions.




tion from
nocks and

V. YORKS.

POOL,

HORNBY SOFTWARE

Britain's top Spectrum Pro-Golf Series now
available for the first time on BBC Model B 1.2 0.5.

The real thing, exact simulation of Britain's top golf courses.

1. All golf rules apply. 2. Designed for one or two players. 3. Played off any
handicap. 4. On each hale, distance, par, green enlargement. 5. Control shet —
choice of all clubs, strength. direction. 6. Graphics excellent. 7. Extremely realistic.

TROON £7.75 NEWBIRKDALE £7.75
WENTWORTH EAST & WEST COURSE £11.00
Latest Programme
MOORTOWN PRO-TOURNAMENT COURSE 1984 £7.75
ALS0 SPECIAL OFFER FULL SERIES £28

Al prices include VAT & P&P

Available from:
HORNBY SOFTWARE, 21 Pinfold Hill, Leeds LS15 DPW.
Telephone: 0937 65847

Within the BBC Microcomputer

A reference manual for assembly language programmers

by
Roger Cullis

This book contains essential reference material for serious users of the BEC
microcomputer. |t includes descriptions and explanations of the principal
ROM routines, memory maps, tables of RAM usage, ROM routine entry
points, zero page locations and JMP/JSR and lookup reference origins. It
covers 05 1.2, Basic 1, Basic 2, HiBasic, DFS 0.90, NFS 3.34, 6502 second
processor 05 1.1 and DNFS and Econet TUBE communications.

Price £11.95 + £1.50 p&p (UK)

—— From: ;
N-._!_./ I OSCO fuscn"trﬁlf et
PO Box 4,
. Cranleigh,

Surrey GUG BBQ.

Jo o % % % b

The complete
Software Service
for the BBC Micro

e

ARCADE, ADVENTURE,
EDUCATIONAL SOFTWARE

HIRE ith option to buy - £1 —
£1.50 per fortnight — up to 75% discount
when buying.

* BUY 0 N LY — Hundreds of titles

X at too cheap to print prices —
% Continuously changing stock — Latest
+ titles and huge back catalogue.

* % % %

*
*
*

Telephone ordering —next day Service
Life Membership £10

For all the information on RICKSOFT send
name and address to:

* % % %

X RICKSOFT Dept C
78 WARREN DRIVE, HORNCHURCH
ESSEX RM12 4QX.

X Or Ring 04024 47722.

KOt 0 % 2 % % % % % % % % % %

X2 b 2 b % b % % b % %

GETIT
RIGHT FIRST TIME
—AND FAST

g annoying (and

£60.25+VAT
(inc.p&p)

satibility

PERSONAL COMPUTER USERS!
BBC Microcompatible RAMS & EPROMS

We can offer the following from our stocks:

27128-25 at £7.30 6264LP-15 at £7.80
2764-25 at £3.90 6116LP-3 at £3.20
7002C at £6.90 HDG6B455P at £5.42

Also 64k Dynamic Rams (IBM PC compatible)
Up to 9 at £3.75 each Up to 18 at £3.11 each
Up to 27 at £2.95 each

QUANTITY DISCOUNT AVAILABLE!

We can also supply TTL, capacitors, resistorsetc . . .
Flease send us a list of your current requireaments.

ROMBYTE LIMITED -(01-4029461)
11 Connaught Place, London W2 2ET

Please send your order & remittance 1o the above address. & prompt despatch is quarantesd. Al
prices exclude P&P (S0p) and VAT (15%) on the total

at last . . . a switch for BREAK

This unique feature will totally inhibit
BREAK/CTRL+BREAK/SHIFT+BREAK at the flick of a switch. Simple
to fit. No soldering. Just plug in and gea! £6.99

SECURIT - a ROM based security system featuring:

* Own password salection. You change it as required.
* ROM management system

* HELP facility for Basic command syntax.

* Real Time Clock + File timestamp facility.

" Your own identity / serial number displayed on Power up.
SAE for full details or

Cheque/PO + name, address, post code,

Tel. No., BBC serial Mo. to:
Elm

Systams Ltd.

£19.99

ALL PRICES INCL VAT P&P

POBOX 231, NEWTON MEARNS, GLASGOW G776TX.
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Double Height listing

From Page 110

10 REM Double height characters
28 REM Michael Mitchell 1983
30 REM (c) The Micro User
4@ MODE 4
€0 REM Init the constants
48 oswrch = LFFEE : REM Addresse
s of operating systes routines
78 osbyte = YFFF4 & oscli = YFFFT7
BB osword = &FFF1
98 unwrch = LFFCE @ REM Unvector
ed version of DSWRCH
180 wrchy = 420E
ector address
118 cursorX
cursor 1 byte
128 dispMode = 4355: REM MODE
byte in the VDU variables
138 vdulueuePtr = k26A: REM VDU q
ueue ptr i
140 explodeCset = k14 : REN OSBYT
E to explode the font
158 getPattern = LBA : REM OSWOR
D to read a character definition
148 redefineChar = %17 : REN DSWRC
H to redefine a character
178 vt = 1! : REM RSCII
codes for cursor soveaent
188 bs = B
190 1f = 1@
200 del = LIF
218 pattern=k108
eter block for OSWORD 1@
228 saveA=LDA :+ REN VDU works
pace location
238 start=LFFFFBADR
240 DIM buff 50
758 FOR pass=0 TO 2 STEP 2
268 PROCass
278 NEXT pass
280 PROCoscli (“SAVE X.DblHite "+5TR
$*start+" "+STR$*PY+" "+5TR$™(init OR
LFFFFOA0A) +* "+5TR$ start)
298 REM Do a quick demo
380 #KEY9#/X.DblHite !M#BASICILINFOR
14232 T0 126:VDU TXsNEXTIMIN
318 #F1138,0,137
328 END
338 DEF PROCass
340 Pl=start
350 [ opt pass
348 \ Double height. This produces
double height characters in the
378 \ soft modes. It intercepts OSW

: REM OSNRCH v

= 4318: REM Text

: REM Paras

if REM Double height characters o
28 REH Hichael Hitchell 1983 E
38 REM (c) The Micro User o7
49 HIDE 4 .
89
58 REM Init the ronatants o
68 oswrch = AFFEE : REM Rddresses o jgines
f oB rat1n? austem rout ines 8 it
8 osbyte = &FFF4 : oscli = &FFFY 9
88 osword = &FFFL 4
98 unwrch = &FFCB : REM Unvectored e
yarsion of OSHRCH :
y60T0 18648 al
9
RCH so characters may be copied nts to the paraseter black :
38@ \ as normal. It also deals with 628 1dy #pattern DIV k100 T
double height line feeds and VTs 638  jsr osword Read T
39@ \ and converts VDU 3i,x.y inte he pattern bytes T
VDU 31,1, 28y¢4] b4  ldx 1 Redet T
400 .init ne top half as c+128 ' T
418 \ This routine reserves space f 58 1da #.B@ Adds | 1
or the extra characters used to WBtoc 4
420 \ produce double height. After b68  jsr redefineHalt 1
this has been called, character 678 1da M Redefilff |
430 \ ¢ is in two halves. The top ¢ ne bottom half as c CH
our lines are in c+128 and the 688  jsr redefineHalf {
440 \ bottom four lines are in c. 699  lda pattern Next (f
450  1da $eywrch MOD L18@  Check haracter g
it's not already installed 780 inc pattern o i
450 1dx dmywrch DIV k100 718 cap BASC™™' Reat |
478  cap wrchy d the last one?
480  bne notlnstalled 728 bee initLoop No 'l
490  cpx wrchv+l 738 .installed B ot
500 beq installed Return 748 rts Go half
straightaway e he
518 .notInstalled 750 .redefineHalf
528 sta wrchy Redire 768 \ This redefines character + \
ct oswrch to our code to the four lines of the |
530 stx wrchvél 778 \ character froa line X, dupli
S48 1da #explodeCset Do an ating each line,
#F128,6 to reserve space 788 pha Save
558 ldx %% isplacement (@ or L8O)
548 jsr osbyte 798 lda #redefineChar vou 2§ 4
578 1da BASC* " Redefi B8@  jsr unwrch Must
ne the printable characters se unwrch as we've revectored oswrch
580 sta pattern ‘patte Bl8  pla Add d
rn’ is the parameter block for splaceaent to character code
598 .initLoop B28 ora pattern
400 1da #getPattern OSWORD 838  jsr unwrch

18 - read character definition
618 ldx #pattern MOD k1B@ XY poi

Bag  ldy M Do 0
r lines of the definition
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Read t
Redefi

fAdds |

Redefi

Next ¢

Reache
No

Bo hom

cter + A

[, duplic
Save d
Vou 23
Must u

d oswrch
Add di

Do fou

858 .initLoop2

868 1da pattern,I Get a
line

878  jsr unwrch

BBR  jsr unwrch

890 inx

708 dey More |
ines?

718  bne initLoop2
o it

920 rts

938 .delete

9@ lda cursor)
ouble height delete

998  bne not@del

968 lda vt Go up
i line if X=0

978  jsr unwrch

988 .not@del

998  ldx #endDel-delString
1088 .delloop

1818  1da delString-1,IX
1828  jsr unwrch

1838 dex

1842  bne delloop

1858 beg restore

atter restore the registers
10608 .delString

1878 opt FNequs(CHR$]f+CHR$hs+" "+
CHR$vt+CHR$de])

{888 .endDel

1098 .aywrch

118@ \ This is where DSWRCH gets red
irected to. It prints a character
1118 \ ¢ as c,cursor up, cursor left
y ct128, Cursor down. It also checks
1120 \ for non-graphics modes, chara
cters in the VDU queue etc.
1138 sta saved
he registers

1140 tva

1158 pha

1160  txa

1178 pha

1188 1da dispMode

it's MODE 7

1199 cop ¥7 Don't
do anything in MODE 7

1280 beg noAction

1218 ldx vduQueuePtr
there are any pending bytes
1228  beq nobueue

carry on

1238 inx Is thi
s the last byte?
1248  bne nofAction

Yes, d

Doad

Return

Save t

See if

See if

No, so

No, ju

gt send the character
1258  bit vdu3iflag

a VDU 31 queue?
1268  bpl noAction
st send the character

1278  asl saveh
the Y coord
1288  inc saveh
d 1
1299 clec
1388  ror vdullflag
the flag
1318 bpl noAction
nd the char
1320 .nolueue
1338 lda saveh
ve A
1340  cap #del
is a special case
1358 beq delete
1368  cap #ASC" "
1 character?
1378 bcs noCntrl
1388 cap #lf
F into LF LF
1399  beg doublelt
1480  cap vt
ith VT
1418 beq doublelt
{420 cap #31
9
1438 bne noAction
int it
1448 ror vduliflag
g flag
1458  bai nohction
1460 .doublelt
1478 jsr unwrch
A twice, then restore
1480  jmp unwrchRestore
1498 .noCntrl
1580 and BLTF
it to be ASCII 32-124
1510  cep WASC" "

Has it

No, ju
Double

and ad

Clear

and se

Retrie

Delete

Contro

No

Make L

Same w

vou 3t
Mo, pr

Set th

Print

Force

Don't

print LBR-49F as they became ctrl cod

es

1528  bes printlt
t L88-L9F to space

1538 1da BASC" *

1540 .printit

1550 tax

1568  jsr unwrch
the lower half

1570 lda vt

up

1560  jsr unwrch

Conver

Print

Cursor

1598 1lda #bs
left
1688  jsr unwrch
1618 txa Print
top half as c+128
1628 ora #4820
1638  jsr unwrch
1648  lda #lf
down
1658  jsr unwrch
1658 lda cursor! I+ we'
ve moved onto a newline
1678  bne restaore
0 an extra LF
1488  1da #1¢
1698 .unwrchRestore
1788  jsr unwrch
1710 .restore
1720  »pla
e
1730  tax
1748 pla
1750 tay
1768 lda saved
1778 rts
turn
1788 .noAction
1798 pla
e and print A
1808 tax
iB18  opla
1828 tay
1838 lda saveh
1848 jap unwrch
1850 .vduliflag
1868 opt FNequb(@!
1878 1
1888 ENDPROC
1898 DEFFNequs(string$)
1788 $Pi=string$
1910 PL=PUL+LEN($PY)
1928 =pass
1930 DEFFNequb (byte)
1948 ?PL=byte
1930 PY=PL+1
1968 =pass
1970 DEFPROCoscli istring2#)
1980 $buff=string2$
199@ XX=buff MOD 256:YX=buté DIV 256
2000 CALL oscli
2010 ENDPROC

Cursor

Cursor

then ¢

Restor

and re

Restar

This listing is included in this
month's cassette tape offer. See
order form on Page 205.
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It’s here, the New Issue 2+ Starstick ROM
& Quickshot Joystick

Picture shows Starstick ROM, Patchlead and Quickshot Joystick (along with Acornsoft's Elite

Package — by kind permission of Acornsoft)

This new release of the very popular
Starstick & Quickshot programmable
joystick offers new possibilities. Over 30
extra commands which include:

*Elite *Replica *Sneaky
*Plonk *Adval *Prop
*Kill *Revive *Reset
*Repeat *Map *Ksave
*Kload *Cursor *Stick

Fully help driven format with 20 page
manual including full fitting instructions.

Not only is the package fully
programmable, but it's response time is
also user variable. Thus giving YOU the
ability to tailor the joystick to YOUR
requirements, as only YOU can.

The new issue software is fully
compatible with Disc versions of
Acornsoft's ‘Elite’, Acornsoft's ‘Aviator’ and
Clares ‘Replica’. It features relocatable
workspace to enable it to work with many
of the few games it would not work with
before. As in the previous issue, the
Starstick ROM is fully TUBE' compatible.

Specifically designed with the Disc user
in mind, the software is not affected by any
combination of the BREAK, SHIFT, or
CONTROL keys.

The self centring, rapid action Joystick
plugs into the user port and is managed by
the Starstick ROM. The ROM monitors O.S.
calls and patches the joystick into games
programs. The Starstick functions with
most games and even those that are not
designed to function with joysticks. IT IS
VERY IMPORTANT HOWEVER THAT THE
GAMES USE LEGAL OPERATING SYSTEM
CALLS AS MOST DO.

THE NEW PRICES ARE:
STARSTICK ROM (version 2+)

and QUICKSHOT I £29.50
STARSTICK ROM (Version 2+)
and PATCH LEAD £25.30

STARSTICK ROM (Version 2+) £19.55
STARSTICK ROM
Reprogramming Charge £5.50

The Patch lead option allows you to plug
any ATARI/SPECTRUM Style joystick into
the BBC computer with the STARSTICK
ROM.

PLEASE INCLUDE £1.00 for CARRIAGE and packing.

Also included in the package is a
powerful ROM Manager to enable you to
‘KILL’ (temporarily) any ROMs that might
cause you problems.

All commands in MICROTEST ROMS
can be prefixed by ‘M’ should any other
ROM try to intercept the same command
name.

TUBE is a registered trade mark of ACORN COMPUTERS LTD.
Sereen shot is ‘ELITE® by kind permission of ACORNSOFT LTD.

MICROTEST LIMITED

g 18 Normandy Way, Bodmin, Cornwall PL31 1EX \a

Tel: 0208 3812, Bulletin Board (Prestel compatible) 0208 77677
Dealer and Export Enguiries Welcome

*
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TBEEB BODY BUILDINGY

PACKS ORDER FORM

Pack 25 contents

We are official Acorn Dealers with high
standards to maintain and take pride in
friendly and efficient advice and service.

Overseas orders please add £4 for airmail delivery
Prices include VAT and P&P

® 1 3.5 x 4.5in printed circuit board. I
® 16 key switches with key tops.
® 7 sheet of printed key legends. l
® 7 0.1 uF tantalum capacitor.
@® 5 resistors. I
® 7 74L513 NAND gate.
® 7 14 pin IC socket. I
® 7 20 way IDC header plug.
Please send me: L) l
Pack 25 {kit) i@ £20 O
BROMLEYS FIRST Pack 25 (assembled) @ £25 2 S5
SPECIALISTCOMPUTER STORE Pack 2 cable @ £9.95 i
TOTAL. I

Please make cheques payable to Musbury Consultants and send o
Musbury Consultants, B Fairhill, Helmshore, Rossendale, Lancs BE4 40X

See our extensive range of printers, baria I
Y monitors, disc drives, software and e :
5. books. I

n The order forms for Packs 19 and 20 may be found on page 205, I
Frices for other packs may be obtained from earlier issues of The
ntn tote LMI'WD User or from Musbury Consultants. (Please send SAE).
3 6 Chatterton Road, Bromley, Kent. 460 8991 e B ih i L J
M
r—_ . . — R — — C
0
5 THE MOST SOPHISTICATED DISC FILING SYSTEM 16K ROM EVERWRITTEN FOR THE
; BBC MICROCOMPUTER OPERATING ALONGSIDE YOUR EXISTING ACORN TYPE DFS
0 ROM AND OPENING UP A NEW EXCITING PHASE AS A SUPERIOR OPERATING
SYSTEM

Ug £ TTTTY] :::-:::
] Sesassd SEREERE

% Allows 255 file names on a CP/N and CP/M type screen format.
CAN'T EXTEND banished for ever, COMPACT redundant as the vacant areas
on the disc are gathered together for economic file use automatically.

% Fully compatible with any existing DFS and Torch CPN/MCP format. ‘
i

* Designed to facilitate ease of use — vital in the area of business programs on
the BBC. Will allow the mix of BBC and Torch CPN programs on the same
disc.

*ESE.ED inc. VAT, full fitting instructions and User Guide.
C.U.C. Members only allowed 10% discount.

ONLY AVAILABLE FROM
COMPUTER USERSCLUB

69a Hadlow Road, Welling, Kent. Tel. No.: 01-311 2555

s T

B ]
VISA

R
—
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IN answer to so many letters
[from readers, may I say that the
object of Mornington Crescent,
Sfeatured in the April issue of The
Micro User, is to get there!

You move there on the Tube,
by turns. First you and then the
computer. You may travel up to
four stations from the station
you are at. This can be changed
by line 140 in the program.

You may travel down any line,
but you cannot change lines in
the course of travelling your four
stations. If vou remain on the
same line as the previous
computer turn vou must travel in
the same direction until you
reach the end of the line.

When playing north of
Camden Town the game
resembles Nim. Always try to
restrict the computer’s choice by
moving to a station with no
connecting lines.

Playing Mornington Crescent
is rather like nuclear war — you
can achieve your object easily
but it is bad form to do so.

This game has little re-
lationship with Mornington Cre-
scent as played on the radio, as
that game does not exist.

The spoof was that this game
should not exist. But as yvou see,
it does. So who's the April Fool?
— Mike Cook.

Solution

THE disc loader program in the
November, 1984 issue works
well, but the list of file names
does not include the directory
letter. The program can be easily
modified by adding the following
line:

145 LDA &&BF,X:JSR
LFFEE:LDA #46:JSR LFFEE

-~ PJ. Vincent, Sutton Cold-
field, West Midlands.

® Thank you for the useful
addition to the disc loader. This
provides a simple solution for
users who have files with the
same name but in different
directories.

Service

I HAVE a Torch disc pack with
BBC BRasic (Z80) and in the
documentation it was mentioned
that two versions of a screen

What’s my line? Any
line - but no changing

dump utility were available from
M-Tec Computer Services in
Reepham, Norfolk, at £5 each.

I wrote and asked for them,
and by return of mail I got the
Sfollowing kind answer: “Please
return your master disc and we
will supply free of charge copies
of the screen dump for Epson
MX80. It will include instruc-
tions on how the program
works".

What I got was not only the
screen dumps, but a complete
disc with the new version of
Torch Basic and a manual.

That is really excellent
service! — Bendt MNordentoft,
Tranekaer, Denmark.

The clocks
go back

FAR from being the suggested
pimple-faced schoolboy, more a
38-year-old dad with a 14-year-
old daughter, I have found that
Elite is one game a Klutz-with-
the-kevboard can manage.

As your review article states it
takes but a few attempts to move
Sfrom Harmiess to Dangerous
(my status at the time of writing)
and is, as far as I can judge, one
of the few games in which those
of us no longer in our first flush
of vouth can show some prowess.

I mean Rocket Raid and
Planetoid are impossible aren’t
they? And is there really life
after screen three in Ghouls?
And can anyone really fly upside
down in Aviator? And turn
corners?

The main problem with Elite
is not the marauding hordes
inside but the marauding wife
outside. “Will you stop playing
that **&%!*@ game and come
to bed” reverberates in sepul-
chural tones at two in the
morning from the bedroom
along the corridor.

To this end I have somewhat
defeated she-who-must-be-
obeyed by turning all the clocks

in the house back one hour at
midnight and by installing an
external volume control on my
Beeb.

The former is quite simple but
plays havoc with the morning
ritual if you forget to turn ‘em
Jorward again upon retiring.

The latrer, though more
complicared, is more effective
and involves introducing a 47
ohm cermet potentiometer (RS
components number 162-760)
into one of the wires leading to
the internal speaker.

The new pot is mounted on the
back of the Beeb. The Reset
button pre-drilled hole would
prove a suitable mounting
although I drilled a fresh hole
because I was mucking about
with various pots.

This control has been in-
stalled for a little over a month
now and doesn't seem to have
put any strain on the sound
output circuit.

By adjusting the internal
volume control potentiometer
(VR in the circuit diagram) the
newly installed external volume
control can now be set to a
comfortable (muted) level for the
night shift and turned up loud
Jor the day shift.

For anyone unfamiliar with
the circuit, this is how you find
VRI. Remove the BBC's lid
{four screws, two at the back and
two underneath). Remove the
kevboard (two nuis and bolts,
one on each side) and ease the
kevboard up and forward.

By following the two wires
Srom the speaker down to the
printed circuit vou should be
able to locate a small rectan-
gular box (coloured yellow in my
ease).

It is a little above and slightly
left of the speaker wires plug and
Just below resistor R24.

On the far side of this box isa
small white wheel with a slot
which will accept a screwdriver
blade. Turning this increases
and decreases the volume.

A word of warning — use a
plastic screwdriver. No I'm not

being dumb, plastic scrwdrivers
do exist. You can get themas TV
and hi-fi alignment rtools from
most electrical component
stockists.

If vou use a metal scrwdriver
and touch something you're not
supposed fo it might furn out
expensive.

Having had experience of a
Sair few computers — micros
minis, and mainframes — over
the past few vears I still think the
BBC is the best thing since sliced
bread. Elite is the jam to put on
it. — Eric Warmington, Cam-
berley, Surrey.

Super

Mouse!

THANK you for the AMX
Mouse calculator listing in the
April issue. It was a great idea
and put the mouse to good use.
For once, due to its short
uncomplicated lines, it worked
[first time after tvping it in, and I
hope that more programs for the
AMX Mouse can be included in
future issues. — Martin Bubear,
Gosport, Hants.

@® Thank you for the praise. The
author has come up with
something else, and we hope to
publish it in the not-too-distant
future.

Strange. ..

LATELY, when playing around
with my computer, I occasion-
ally found a very strange
*command. It was */ and
obviously had something fo do
with the cassette plaver as it
promptly wrote “Searching” on
the screen.

I would like to know what it
does, and why it hasn't been
mentioned in the manual.

PS: I have fitted Aries B20 —
could it have anything to do with
it? — Steen Nielsen, Copen-
hagen, Denmark.
® Your Aries B20 is not

o

L
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From Page 185

responsible for the “Searching”
message. the answer can be
found in the operating system.
You see, */ is an abbreviation of
*RUN, much in the same way *.
is the same as *CAT.

Wordwise

USERS of the new Wordwise
Plus may be interested in two
thoughts which struck me
recently:

I. With the inclusion of a

“gquery language” in the new
chip, it is possible to maintain a
database.

2. If such a database were
kept on disc, and if a number of
utifities, such as a search
routine, were written in the
query language, then these could
be loaded into rthe segments
using the auto-boot facility of the
computer.

I enclose a sample Search
routine in the Wordwise query
language, and the [BOOT file
which loads it into segment 0
and then returns the master text
menu.

The brevity of the search

m Who's taking the Mick

program is very encouraging, the
main work being done by FIND.
GLKS is the language's
equivalent of Basic’s INPUT. —
A.S. Brown, Bedford.

SELECT TEXT

PRINT

PRINT

PRINT "search for: “;
§5=6LK$

F$="T," + CHR$(ABCI5%))
LOAD TEXT Fs

FIND S%

END

Program 1, to search for a siring

ey?

I HAVE been experimenting
with the ellipse drawing routine

Srom The Micro User of April,

1984 and I thought you might be

amused by the result (see listing.

below).

I hope the Editor doesn't
complain about people sending
in Mickey Mouse programs.

I am now convinced that he
was designed by a computer
(Mickey Mouse, not the Editor).
— Keith Southwood, ShefMield.

10 REM Ellipse drawing r
outine

28 DIN T(72,2)

3@ MODE 1:VDU23,1,0;8;8;
L1

40 PRINTTAB(12,15) "Hi th
ere, folks'"

50 FOR 1%=8 TO 72

48 T(11,1)=COSCRAD(1%#3)
)

78 T(1%,2)=5IN(RAD(11%5))

BB NEXT I

92 PROCbackgrnd

108 VDU29,B:8;

105 RESTORE 458

118 REPEAT

128 READ maji,mini,inck

138 READ xcX,ycX,col

14@ PROCellipse(majX,minl
Jincl,xcl,ycl,col)

150 UNTIL inci<e

168 I=INKEY(100@):60T0 %8

178 END

188 DEFPROCellipse(sajl,n

ind,inck xcl,yck,col)

198 GCOL @,col

200 MOVE xcl,ycl

210 DRAM xcX+majk#T(inck/
5,00 yehenajLeT (inck/5,2)

220 FOR A%=@ TO 348 STEP
15

238 MOVE xcX,ycl

240 x=pajlT(RL/S,1)

258 y=ainlaT(AL/5,2)

268 xt=x#Tlinck/5,1)-yT(
inck/5,2) +xcl

270 yt=x#T{incl/5,2) +y#T(
inck/5,1) +yel

208 PLOTBS,xt,yt

298 NEXT AL

J8@ ENDPROC

318 DEFPROCbackqrnd

328 VDU29,640;512;

338 COLOUR1I29:CLS

J4@ GCOLR,2

350 MOVEA,12

J68 TL=TRUE

378 FOR A%=8 TD J&B STEP

in the alphabetical file T .x where
x is the first letter of the siring.

#HORDWISE

+SELECT SEGMENT @
tLOAD TEXT "W.SEARCH"
tSELECT TEXT

A

Program I1, which is the |BOOT
auto-boot program to load
Search and return to the main
Wordwise menu.

Crv from
the heart

YOU are my last hope. I am
writing to you to ask you if you
know how to get the Radio
Shack TR S-80 Colour Graphics
Printer into the graphics mode!
I'n the manual it says: “To pul
the printer into graphics mode,
send a control code 18 (decimall
to the printer using LPRINT or
PRINT# 2. For instance:
LPRINT CHRS(18) =
or
PRINT =2,CHRS$(18)"
Bur since the BBC does nol

15
380 NOVE 8,0
390 X%=8504T (AL/5,2)
400 YX=B504T (AL/5,1)
410 IF T% MOVE 1%,YL ELSE
PLOTES, XX, Y3
420 TR=NOT T2
430 NEXT
448 ENDPROC
450 DATA 298,299,8, 568,37
0,0
460 DATA 188,189,0,528,78
5,0
470 DATA 180,180,0,1060,5
1,0
488 DATA 120,108,60,480, 4
2,3
498 DATA 120,100,60, 65,3
50,3
508 DATA 110,110,0,738,21
8,3
510 DATA 128,120,0,630, 16
8,3
520 DATA 108,109,0,430, 16

2,0

338 DATA 208,1208,30,550,2
80,3

54D DATA 240, 140,345,399,
260,3

S5B DATA 138,75,315,168,4
0e,e

568 DATA 78,45,78, 440, 448
(]
!

578 DATA 78,45,78,610,340
@
'

560 DATA 25,15,315,110,46
8,3

S59@ DATA S8,10,08,520,4M0,
3

588 DATA 58, 10,8, 668, 360,
3

618 DATA 30,20,45,620,120
1
L]

620 DATA 38,20,30,660,110
1
L]

630 DATA 5,5,0,420,130,3

648 DATA 5,5,0,660,120,3

ﬁ“ Mm 1]11-1|1|l|1

186 MICRO USER July 1985




00T
load
main

have these commands, what do I
do?

If and when I get it into the
graphics mode, how do I draw
lines, since once again the
graphic commands are in the
LPRINT form?

HELFP! — Robert Booth,
Elland, W. Yorks.
® You should find that the BBC
equivalent of:

LPRINT CHRS(18)
is:
vDU 2,1,18.3

With a bit of luck your printer
will now be in the graphics
mode.

Those ROM

routines

HAVING just read the article on
the ins and outs of ROM
routines I began to feel slightly
confused.

Surely commercial games do
not use routines from the Basic
ROM, since this would limit
their use fo machines having a
particular Basic, either the 1981
version or the 1982 version.

So how do vou print oul
numbers in machine code,
especially double byte ones? I
would be grateful if you could
help me.

Secondly, I affer some help to
Mr Potter, who wrote in January
about a screen dump for the
Brother HR-5.

The dump printed in the
January 1984 Micro User for
the Epson will work on the
HR-5 with only a few changes to
the data.

Basic I changes:

1880 DATA 27,65,3,27,74,19
2,3,27,127

‘Basic II changes:

1618 .init EQUD &1BB3411B
1628 EQUD k1BA3CA4C
1630 EQUD LBO@a1B7F

Incidentally, the Mode 7
screen dump printed in the
September issue of The Micro
User will also work on the
Brother HR-5. — Steve
Johnstone, Colchester, Essex.
® Thank you for the additions
to the printer listing for our other
“Brothers™. To answer your first
question, as the article points

out, directly addressing ROM
routines is bad practice where
software is to be transportable.

The techniques shown were
simply so that beginners could
get a printout of the value in a
location to test their own
elementary machine code, the
technique needed to do the
whole task being beyond their
ability.

Drawbacks

I WAS interested to read in your
March edition about the meth-
ods proposed (o draw circles
without resorting to calling the
trignometric functions.

Mr Carter’s method is fine
except that there are two
drawbacks — code has to be
written to mirror the remaining
three-quarters of the circle and
code has to be inserted to ensure
that division by zero does noi
take place.

A slightly neater approach is
to draw the circle by imagining it
to take place as a series of small
rotations.

Suppose that we perform N
rotations through a small angle
da = 2"PI/N. If we are on a
circle of radius r, centre the
origin at coordinates (x,y) then
we will move to a new position on
the circle with coordinates
(g*x+p*y, —p*x+q*y) where
p=da and g=1—0.5%da" 2.

This method requires no
divisions and when applied N

® Wani e write to Micromail? The address is: Micromail,
The Micro User, Europa House, 68 Chester Road, Hazel
Grove, Stockport SK7 5NY.

18 REM Simple circle
20 Nx=10@
38 r=1
48 Yi=1000:Yi=1000
58 MODE 4
&0 xmin=-rixmax=riymin=-
riymaxsr
T8 da=2#PI/NX:p=da:q=1-0
JGtdatda
88 x=riy=0
98 x0=X%:y@=-ymint¥YL/ (yn
ax=yain)
108 Ti=TINE
119 WOVE x@,y@
128 FOR I%=1 TO NX
130 Xl=gextphysy=-pixeqiy
=il
148 xp=(e-xmin) #XY/ (xmax-
xmin)
158 yp={y=ymin) #Y1/(ymax~
yain)
160 DRAN xp,yp
178 NEXT
188 PRINT*Time="; (TIME-TY
}/1e8;" secs"
198 END

times will draw the complete
circle. It could be speeded up by
applving my method N/4 times
and then mirroring the rest of
the circle.

I enclose a listing of the
method in practice {above). No
doubt it would be very fast
expressed as two hyte arithmetic
in machine code.

Of course all these methods

Pounds are back...

IN the May issue of The Micro
User you published my routine
which allows printing of § and #
signs in the same document on
an Epson printer.

While this routine works
perfectly well it does have one
tiny problem in that when a
pound is to be printed on the
printer a hash is printed on the
SCreen.

This causes no great upset
with Waordwise but can be
annoying if the screen display is
important as well as the hard
copy.

Since sending the program to
you | have updated it so that
pounds and hashes are printed
on the screen and on paper as

they should be.

If" any reader would like the
updated version [ would be
happy to supply a listing if he
sends me a stamped addressed
envelope.

I can also be contacted on
Prestel 014511332 and could
send the listing by mailbox — or
even squirt it down the phone
line fo anvone with a suitable
modem and software.

Please note that my Prestel
number is not my phone number.
— Pete Gaunt, 29 Parolles Road,
London N19 3RE.
® We are grateful to Peter for
providing, not only useful
utilities, but also the follow-up
service, which means even more.

depend on taking lots of small
steps. The method I propose can
then approximate the sine and
cosine of the small rotation
angle by p and g respectively. —
Pete Williams, St. Albans, Herts.

Wild card

HERE is a cautionary tale for
newcomers to Wordwise Plus. A
colleague typed a three-page
document in which he used the
hash (#) in its American
sense as meaning “number”.
He then discovered that the
printer had been arranged 1o
print the £ instead of the hash.
Nothing daunted, he used the
search and replace option to
convert the # to “No.". On
printing he was rewarded with
repeated “No.NoNeo...".
He now knows that the hash (s
a “wild card" in the Wordwise
Plus search and replace routine.
Students of Murphy's Law
will not need to be told that he
chose the global rather than the
selective search, and he did not
save the document beforehand. —
C.W. Roberton, Maidenhead,
Berks.

Dumps on
LX80

I BELIEVE that the Lucas
LX80 dot matrix printer is the
same as the Shinwa CP80, in
which case you might be
interested in the answer to Mr
Jessop’s problem of obtaining
symmetrical screen dumps.

The Shinwa printers have one
considerable advantage over
Epson types in that they have a
symmetrical matrix wire spac-
ing. This enables round circles to
be obtained without any distor-
tion whatsoever.

In order to utilise the screen
dump given in the January 1984
Micro User, the following chan-
ges must be made:

560 LDA #1

610 LDA ¥3

1888 DATA 27, 65, 8, 27,
75, 128, 2, 27, 127, 27, 7

The major change is due 1o the
use of 640 dots per 7.5in line
with a consequent change in the

==
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From Page 187

value of “step” for the different
modes. — Peter Seddon, Solihull.

Service isn’t
dead!

LIVING in Australia can have
its disadvantages when one owns
a BBC - least of which is the
gamble when buying a British-
made peripheral.

If something does go wrong,
reliable backup and parts are
non-exisient.

However, a recent fault in our

British Micro Graphpad has
reassured us that customer
service is not dead.

A short letter to the manyfac-
turer outlining the fault resulted
in a reply in less than a week.

The conditions were analysed
to be a damaged pen and a
replacement pen arrived via air
mail the same day as the letter.

It is obvious that the manage-

ment and staff of British Micro
value their customers anywhere
in the world and are willing to
properly back-up their excellent
product. It would be nice if other
Jirms had the same aititude. -
Lindsay Thachuk, Head of
Computing, Scotch College,
Mitcham, South Australia.

My colour guide. ..

I ENJOYED Peter Walker's
excellent article on creating 27
colours in the April edition of
Micro User. j

A cruder, but less memory-
consuming method, is to create
used defined graphics charac-
ters using the VDU23 command,
in which foreground and back-

18 NODE 2:VDUB202;0;0;0;

20 VDU23,224,L55AR; LS5AA
1 RI5AA; LESAA;

38 VDU23,223,42288; 42288
1422883 k2288;

40 B=0:C=18:D=30

58 REPEAT COLOUR(RND(8)-
1

68 COLOUR(RND(7)+127)

78 FOR Y=B TO 16:FOR X=B
ToC

8@ PRINTTAB(X,Y)CHR$ (224
)

98 NEXT:NEXT

10@ FOR Y=16 TO D:FOR Y=B
Tc

118 PRINTTAB(X,Y)CHRS (223
|

120 NEXT:NEXT

138 B=B+1:C=C-1:D=D-1:UNT
IL B=1@

148 REPEAT VDU 19,RND(8)-
1 ,RND(B)-1;0y

158 VDU 19,RND(7)+127,RND
(7)4127;0y

148 REPEATUNTILBET

170 UNTIL B=1@@:END
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ground colours can be inter-
weaved.

I enclose a small program [
wrote o illustrate this. It draws
10 rectangies of diminishing
size. (See left.)

Line 20 defines a graphics
character where foreground and
background colours are che-
guered as on a chess board. This
displays 27 new colours which
can be varied by pressing the
space bar. Lines 150 and 140
randomly redefine the actual
colours displaved by the logic
colours,

Line 30 defines a graphics
character in which the fore-
ground colour only occupies 25
per cent of the space. The lower
half of each rectangle is drawn
with this character.

Norice that although the same
colours are used for both parts of
a rectangle ir resulis in two
different colours or shades.

Sometimes when two adjacent
rectangles are the same colour
at the top they can be different at
the bottom. This is because the
Joreground and background col-
ours have been switched,

Thus in the lower part of the
screen 54 new colours have been
created in addition to the 27 at
the top of the screen. With the 8
Mode 2 colours used this gives
89 colours in all.

The real significance of this is
that multi-colour graphics can
be used in modes with higher
resolution than Mode 2. — lan
Bunting, Bagshot, Surrey.

How not
to fall
on the dec!

WHILE trying to become
Sfamiliar with the hex print
format in Basic using ~ before
variable names, I realised that
using this you cannot get the
decimal number 10 printed as
0A hex and similarly 1024 dec
comes up as 200 instead of 0200
hex,

So I've written a function that
will do this. It uses recursion

1@ MODE 7

20 REPEAT

30 INPUT"nn% = "nnk

48 PRINTFNhex (nn¥)

5@ UNTIL FALSE

60 END

78

B8 DEFFNhex (nnk)

9@ LOCAL h#,msnX,lsnhih$
zhe

102 IF nnX)&FF THEN h§=FN
hex (nnk DIV L10Q)

118 nn¥%=nn% MOD 100

128 msn=nn} DIV L1@:lsnX
=an) MOD k10

138 IF msni{4@A THEN h$=h
$+5TRS (msn’k) ELSE hé=h$+CHR
§ (msnl+33)

148 IF lsn%{LBA THEN h$=h
$+8TR§ (1snl) ELSE h¥=h$+CHR
$ (1snX+35)

158 =h$

(line 100) and the fact thar the
numbers 10 dec to 15 dec can be
made the Ascii values of the

letters A to F respectively by

adding 55 dec (lines 130 and
140). — R.H. Chotalia, Leeds.

Disc errors
pinpointed

PERHAPS I can comment on
George S. Barr's letter (Problem
Page, June) and earlier letters.
Disc error I8 is typically
caused by a sector mis-read and
may be the result of an effective
timing problem. Our investig-
ations have suggested the follow-
ing possible causes:
® Disc drive overspeed. This

can normally be adjusted by a
pot fitted 1o the PCB within the
disc drive. A strobe disc fitted to
the drive motor is of assistance
here. I would suggest this
adjustment only be carried out
by a competent technician.

@ Long settle time on the dise
drive motor speed during which
there can be overshoot. The
DNFS ROM has some timing
changes to help overcome this
and I would recommend a
change from 0.90 DFS to DNFS
(DFS I.2),

® [ncorrect inter-sector gap
when the disc was formatted.
Check that the formatter routine
and the drive originally used for
Jormatting are OK. DNFS
should overcome some problems
here.

With regard to D.J. Turner’s

questions on monitors, please
note:
® Most TVs have colour tube
dot/stripe pitch of around
0.6 3mm.
® A medium resolution mon-
itor, such as the Microvitee
1451, with a dot/stripe pitch
around (.43mm will capture the
BBC or Electron’s potential.
@ Many of the new TV/Monitor
products do have RGB input as
well as Composite Video. This
will aften be analogue — that is, 0
to (.7v rather than the BBC’s
ITL RGEB. Some TVs will cope
with TTL RGB, others may need
a lead with resistors fitted. —
David Bell, Project Manager,
BBC Micro, Acorn Education &
Training Division.

Ironing out
a bug

FURTHER to Jim Notman's
disassembler program in Febru-
ary's Micro User, an alteration
is needed for Basic I owners.
Line 1140 should read:

1148 IF typel THEN ON typel
G0sue 1208, 1210, 1228,
1238, 1240, 1250, 1268,
1279, 1288, 1294, 1309,
1318

This is because during disas-
sembly of a ROM the screen
heading is corrupted shortly
after starting. It is caused by a
known bug in Basic I (corrected
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in Basic 1I) where, when using
ELSE withON ... GOSURB, the
GOSUR token (&E4) is left on
the machine stack.

Each time line 1140 is
executed with type%=0, &E4 is
left on the stack. When a Proc is
encountered, the machine stack
is pushed on to the Basic stack at
Himem eventually overflowing
above Himem causing the top of
the screen display to fill with the
letter 'd’, CHR 8(&E4) in Mode
i

Apart from this, an excellent
program. — Martin Dale, Bexley-
heath, Kent.

P% location

CAN I ask if there is a location
in the BBC's memory which
stores the Basic variable P%,
that is the address of the
insrruction currently being
execuled?

If you could enclose this

address along with the number -

of bvites involved I should be
delighted.

Great magazine — especially
the new section on m/c games! —
A. Tang, ShefTield.
® The address of the instruction
currently being executed is held
in the 6502's program counter
register. This cannot be directly
accessed.

Underlining
solution

D.R. Bowman's problem with
underlining in View files on the

. Silver Reed EX44 can be solved
. by using the View Printer

Driver Generator, which enahbles
drivers to be generated for any

printers connectable to a BBC.

This is available from
Acornsoft at £9.96 on cassetfe
and £11.50 on disc. — Robert
Macmillan, Acornsoft, Cam-
bridge.

* &

IN response to D.R. Bowman's
cry for help regarding underlin-
ing on his typewriter/printer:
This is obviously due to a lack of
a compatible printer driver.
However, as he is using
View this can be easily
solved.

View has two highlight
keys. These can both be set to
generate whatever code you
wish, and if Mr Bowman follows
the following he should have no
Sfurther problems:

Reset Highlight 1 to produce
the code 1 — HT 1 1, then reset
Highlight 2 to produce the code
27 = HT 2 27,

These keys can now be used to
produce any effects available on
the printer if used as follows:

If the Ascii code for X is the
code for underlining and the
Ascii code for Y the code to turn
underlining off, the following
should apply:

_*XMICRO USER
MAGAZINES_*Y

Remember *_" is Highlight 1
and "™*"is Highlight 2. The above
title will be underlined.

This I think will probably
solve Mr Bowman's problem.
However, I have used this
method for a long time in
preference to the printer driver
routines, due to it being more
Nexible and the Highlight keys
do not need to be reprogrammed
every time a different effect is
required. — lan W. Moutter,
Edinburgh.

" The Prestel connection

I HAVE built the modem from
the Body Building Course (and
made it direct connect . . . shhh!)
and found that it works correctly

- except for Prestel-1200/75. Any

ideas? — Jonathan Langley,
Radlett, Herts.

® Yes there was a bug in the
printed listing. Line 1760 should
read:

1768 [F A#="R" THEN RTE=kDF
ELSE RTS=EF

This should get the thing to
work on other standards, but
your problem is only just
beginning as the codes sent by
Prestel are not really compatible
with Mode 7. It's all to do with
scrolling and paging.

I have written a routine to get
around most of the trouble, but
some pages still fox it. If you
want the listing write to me with
an sae — and make the envelope
a large one! — Mike Cook.

. . . the magazine that tells you
everything you want to know about
plugging your BBC Micro into the
exciting world of telecomputing!
Britain's pioneering communications magazine is full of

helpful advice about all the fascinating things you can do
when you link your BBC Micro to your telephone.

In the latest issue, now on sale, are special features on . ..

® How to cut down your phone bill: Taking the mystery
out of the phone charging system.

® Start of a guided tour of the massive American
database, Knowledge Index.

® Telecom Gold: What it is, what it does, and how much
it can cost.

® Round-up of all the latest advances in the development
of databases for schools.

® Facts and phone numbers of all the latest UK bulletin
boards.

@ Why PSS is the most economical way of accessing
systems all over the world.

® Communicating with a portable: a detailed survey of all
the latest lap-held micros.

® Guide to the latest telesoftware you can download from
Prestel.

@ Pages of up-to-the-minute news of happenings in the
teletext and viewdata industries.

@ Setting up a viewdata system: a first-hand report of how
it’s done.

® Communications in the City: a look at what can happen
when financiers go on-line.

TeleLink deliberately steers away from technicalities
to present the facts in vivid detail - to help you play
YOUR part in the communications revolution that is
going to change all our lives.

| would like to subscribe to TeleLink.
O Uk
O Eire
O Owerseassurface
0O Airmail

5001 £12
002 £13
5003 £20
504 £40
lwish to pay by

O Cheque pavable to Database Publication Ltd.

0O Access Cardno: et i g 0 02 bbb ) bk Ll J

O Barclaycard/Visa. Card o, 0 v 0 gea o i1 1
BLOCK CAFITALS PLEASE

Name Signed

Address

Y'ou can also
subscribe via

Frestel -
key Fage

i POST TO: TeleLink, 68 Chester Road,
*2582011

Hazel Grove, Stockport SK7 5NY.

el el 061-480 0171

telephone
quating credit {24 ho )
A T (I O AR O P N D S N W S S

card details.
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I WAS interested to read Mr
Immelmann’s letter in the April
issue, referring in turn to Mr
Rourke's in November, and to
what he termed a “Basic I
glitch ™,

If only people (including
dealers) would read their User
Guides properly, they would find
that although these number-
and-string phenomena may be
unexpected, they are never-
theless exactly in accordance
with the information on page
326 and can be adjusted using
@, the formatting variable.

The problem of manipulating
“single-precision” decimal fToar-
ing point numbers accurately is
handled better on the BBC than
on most other micros, including
many so-called “‘business’
machines,

It is inherent in the nature of
the binary arithmetic common to
all micros that decimal numbers

will suffer some inaccuracy in .

processing.
What BEC Basic does, with
its use of @%, is to give vou a
[fexible means of obtaining the
best compromise for vour needs.
I will not go into an explan

Guideto a‘glitch’

{mmelmann’s examples and see

how @% can help.

® Firstly, his example (inier-

preting the version printed,

which won't work):
A=451PRINT LEN(STRS(R)))s
PRINT A

produces 11 and 45.1 in Basic IT
under the default setting of @%,
which is &O000090A (B4=0,
Bi=0, B2=&09, BI=4&0A4).
This is because the input 45.1
is translated and held internally
as 45.09999999 — g number
comprising 10 significant fig-
ures, The decimal point is also
included in the STRS version,
giving the total length of 11.
So far so good. But why, then,
is the numeric form printed as
45.17 As previously stated, the
default setting of @ % is & 904 in
Basic Il (so as to be compatible
with Basic I) and so, in
accordance with page 326, the
internal number is output 1o the
nearest rounded equivalent in 9
significant figures, which is

of 117 Well, we can force STRS
output to conform with numeric
output, simply by setting B4 1o
&1 (page 326 again, readers!).
Hence:

ei=kaloeeTen

is the statement required here to
produce the expected 4 and 45.1.

However Basic Il improves on
its antecendeni in that it is
capable of 10-digit ouiput
accuracy, if B2 is set to &0A.

In this context “accuracy”
means consistency with internal
form. Hence, setting @% fo
&AO0A will produce
435.09999999 and 11 for the
above expression.

Al references on pages 326-7
to 9 for B2 can be taken as 10 for
Basic II if @% is set
accordingly.
® Secondly, that problem with

FOR N = @ TO 3 STEP
JALINEXT:PRINT N

can be fixed easily with @%.

by defauls, but if we can pul
with & significant figures, Ba
will do the rounding for us.

Set @% to &804 and runl
expression again. You'll get|
result you expect, becai
1.00999996 rounded to 8 sigl

fieant figures becomes 301,
Now, I accept that all this

rather confusing at first, so he

is a program that allows you

play around easily with @%]
hexadecimal form and try o
the effects. It is listed below.

A # is printed as a prom
Jfor numerie input (which ma

include brackets, etc; EVAL
used). Try tricky fractions |i

1/7 or 111111111/9 to give @%

a good workoud.

The current setting of (@%3

shown at the top of the

but you can change it by jus
pressing Return at the %
prompt and overtyping
required, using the cursor ke
within th

fo move about
displayed digits.

I hope readers will find this
useful in disentangling the @®

enigma. And before anyone sa
the length is wrong in “

format (B3=&01), read 'a_l

ation of @%,; we all have User 45.1. The internal form of the result 126! KF
Guides. Rather, let us take Mr Now, what about that length is output to 9 significant figures — Patrick Sedgwick, London, KF
KF
10 # & tutor. 135; + INPUT ** n$ 450 @%=EVAL("L"+AS$) 538 PRINT TAB(TY,3) CHRSC KF
28 * By Patrick Sedgwick 228 ENDPROC 478 PROCwindow 1 "Bi: field width @-FF*
30 #! (c) The Micro User 238 DEF PRMFI‘ECIII 488 ENDPROC 648 ENDPROC

48 ON ERROR GOTO &80
58 MODE 7

118 PROCprocess
120 UNTIL @
138 DEF PROCinit
140 Mi=LAoe

198 PRINT CHR$131 *TEST:"
1 CHR$130;

200 FOR N= @ TO 3 STEP .0
1 ¢ NEXT : PRINT; N; " L=*;
LEN(STR$ (N) )

210 VDUIZ9:PRINT "8 CHR$

248 IF n$="" THEN PROCqet
® : ENDPROC

ZIGPRINT® 5 19 1
i

288 ENDPROC

290 DEF PROCget_¢@

348 REPEAT KX=BET

338 IF (K%=134) AND (POS»
1) VDU B

360 IF (KX=137) AND (POBC
8l VDU ¢

450 NEXT

498 DEF PROCshow_&
58@ VDu26,131

958 PRINT; “BY;
568 NEXT : PRINT
378 Ti=12
560 Ci=134

610 PRINT TAB(TX,1) CHR$C
% "B3: format Gen/Exp/Fix @
-?I

620 PRINT TABI(TX,2) CHR$C
1 "B2: number of digits 1-9
/A

&30 DEF PROCwindow
6608 vDu28,8,24,39,5,31,1%

e "jERL

710 *FXA

378 IF (KX)=4B) AND (Ki(=
37) AND (POS)@) AND (POS(9)

398 UNTIL KX=13

400 #F)14

410 Ag=""

420 SY%=47C0!

430 FOR 1%=@ T0 7
448 AS=AS+CHRS (BX71%)

48 PROCinit 230 PRINT EVAL(n$); " len 510 'Mi=@Y R |
70 PROCshow & gth = *; LEN(STR$ (EVAL (n$) 520 FOR I¥%=3 TD @ STEP -1 670 ENDPROC

80 PROCwindow ) 530 Bi=NL?12 488 #! error handling

99 REPEAT 260 PRINT®,...otis®essnt 548 IF BL { k1D PRINT; "B 698 ON ERROR OFF

188 PROCinput var ™ " 700 REPORT:PRINT * at lin |

150 'N1=81 300 X%=POS:YYX=VPOS 398 PRINT CHR$13@ *Bd..B2 VDU K1 1
168 X1=0:Yi=0 318 PROCshow @ «" ' CHR$138 *,.B3..B1" 380 IF (K1)=65) AND (Ki(=

170 ENDPROC 320 VDU28,9 688 PRINT TAB(TX,8) CHRSC 70) AND (POS)@) AND (POS(9)

188 DEF PROCinput 330 #F)4 | % "BA: STR$ control 8/1" o Ky

_-...m‘ui}r-mh!h!
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WESERVE 1 Were a sort touch-
i o
 for BBC micro ROM
f
+ and DISC software
res, Basic l
or us.
r’,ﬂ”‘" *j:“" § BBC MICRO ROM SOFTWARE
il get the
cnure ® 64K RAM including Separate Screen Memory B rroouct cooe ROM PRICE INC VAT £
g sent- ® 6 ROM sockets ® Enhanced DFS g 1000 View Word Processor - Acorn ss00 O
'a}ﬁ:,}-,,. is ® 1770 Western Digital chip ® Buffered Tube 1001  Viewsheet Spreadsheet — Acorn 5800 [
s ® Buffered 1 Mhz Bus @ No u_rr-"ffrfes disc required | 1002 1.2 Operating System — Acomn w00 O
o ® ROM Manager instalied B 1003 Basic 2 for BBC Micro — Acorn 3400 O
fj‘ e Up to £200 part exchange allowance onyourold BBCB || g 1004  DNFS Chip(DFS 1.20-NFS360)- Acom  28.75 [
below. Wh?ﬂ’;b”‘"?g zE:B_E B+ y 1010 Wordwise — Computer Concepts 200 O
a prompt ORiE T Lt 1011  Disc Doctor — Computer Concepts 3200 O
hich may o B 1012 Termi- Computer Concepts 3200 OO
EVAL is BEBC B+ ...c.oovcerninnrmnnennanin PR EURRENRNE 499.00 : 0
tions like Second user BBCB's + DFS from ....ccccevnnnen. 149.00 | 1113 Graphics — Computer Concepts 32.00
give @% Second user BBCB's + DFSUPTO «.covvviivinnenn. 299.00 : 1114  Gremlin — Computer Concepts 3200 0OJ
, New BBC B's + DFS ..iovaiai i it s s n e nss=s 369.00 1115 Printmaster = Computer Concepts 3200 O
i :;;:aﬂ f (All second user Micro’s have a 6/12 month guarantee) l 1116  Caretaker — Computer Concepts 200 O
it by jus; J 1117 Communicator - Computer Concepts 65.00 [
e+ || TAX/AN KP810 g 1125 Toolkit~ Becbugsolt 2600 O
re as 1126  Exmon - Beebugsoft 2600 (O
r;?; L::i:': with BBC cable & paper I 1130 Datagem Database — Gemini 12500 O]
| £278.00 (£241.74 + VAT) | 131 Starbase Database_GCC 86.00 [
e o peREweE BN BBC MICRO DISC SOFTWARE
yone says KPB10 PADET 101l ........cocsssssssssrnsasass 343 395 B ruoewcr cose ST T
) pf . KP810 Dust Cover ... ggg ggg J 1170 Spelicheck — View 40T Beebugsoft  18.00 O
ol | bredbstadietiss 9900 11385 || g 1171 SpellcheckWordwise40T Beebugsoft 1800 OO
pron- KP810 2K Serial BUffer ... 70.00  80.50 1174 Masterfile - Beebugsoft 40T 1800 [
- KP810 16K Serial Buffer ........ccooone. 99.00 113.85 I 1175 Masterfile — Beebugsoft 80T 1800 [
HR$C KP810 16K to 128K S/P Buffers .......cc.coeoeeve.. Phone J 1176  Design - Beebugsoft 40T 18.00 S
4 B 1178  Teletext — Beebugsoft 40T 12.00
Phlllps CT2007 b 1185 Inva Sales Ledger Accounts — Gemini  98.00 [
Moni B 1190 B-Base- Clares 2400 [
L TV/Monitor i 1192  Replica Il — Clares 1200 O
; 1194  The Key — Clares 1200 O
with BBC cable 1200  Bel Base + Mailshot — Bel Tech 1800 O
* £215.00 (£186.96 + VAT) I 1210  Mini Office — Database Pub 40T 105 0O
, - 1211 Mini Office = Database Pub 80T 196 [
- lin l
E P RO M S/ U PG RAD Es I Please tick ( v’) each item required. If more than one required, state number.
Ex VAT Inc VAT I | enclose Cheque/P.0. for €. ... .. T o ey T
H 3 Add Po & Packing u 3 £1.00 for UK, £3.00 for Overs For 3 to & items,
Ki(= 27128 Hitachi 25008 ..veeressessmsnsesesass 604 6.95 p ey & Py 1y 103 ke £1.00 & UK €340 r Overmes For 3 1 B
§(5) 2764 Hitachi 250NS .....ccccciumermmmmnsnsns 278 3.20 | rohs © i ACCESS/ARCLAYCARD (Dsles 32 focssesri
8271 Floppy Controller .Latiitsisist i, 4343 4995 K
Ki(s Acorn Disc Upgrade .......csssessesessssescns 69.52 79.95 B co humoer
§(9) Acorn Speech Upgrade .....eaeeersesesenne 42.61 49.00 J tame
Address
Phone for our best price before placing your order §
EDUCATION & GOVERNMENT ORDERS WELCOME l
All products have a 12 month no gquibble guarantee R EEREE PP
> B Seodd . . i g 5 Open from 9 - 5 weekdays, 9 = 5 Saturdays
Prices subject to variation without prior notification l . : T e iy
Carriage 4Ep (40p + VAT) Securicor £6.90 + VAT) l Prices subject to change without notice and subject o availabality. g ﬂ
WESERVE 5| | Viglen
— Portchester, Hants
| || re = PO16 9XE Post to VIGLEN COMPUTER SUPPLIES SOFTWARE DEPARTMENT
. =) Tel: 0705 325354 UNIT 7, TRUMPERS WAY, HANWELL LONDON W7 20A
- mﬂ
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Put an end to inefficient,

Speed your
withaTEAC

Replacing your cassette with a disk drive means data access in seconds! Prices include VAT, Formatting Disk, User Manual, Case and Leads.

slow cassette tape storage

SWITCH
40 a8
@0

Track

switch
on rear

panel

=
i—

All disk drives are supplied complete with Ribbon Cable o connect 1o BBC Micro - Power Cabie to conmeet ta » BEC Micrs Comprehensive Manual - Formating and shilities dise which 1 ,
includes 13 useful utilines including » formatting = verifying * screen dump » disassembler ® generating 62 files. afc

Inel Excl Incl Excl J‘D
SINGLE DRIVES VAT VAT DUAL DRIVES VAT VAT ,”b
40 TRACK 100K £11900 £10345 40 TRACK 200K £23800 £206.96 plF
SINGLE SIDED 4080 SINGLE SIDED 4080 L L S
TRACK 200K £12900 £11217 TRACK 400K £26800 £22435 COMPUTER &SUPPLIES R 4
DOUBLE SIDED DOUBLE SIDED LUNIT 7 Trumpers Way, ﬁn" O‘E‘
SWITCHABLE 4080 SWITCHABLE 4080 Hanwell W7 204 -1,@ L 7
TRACK 400K £14900 £12957 TRACK 800K £29800 £25913 Tel 01-843 9903 o {} 4 T
INTEGERAL POWER INTEGRAL POWER . v e A ,4:}"' — e i q,(‘-
SUPPLY FOR SINGLE SUPPLY £4000 " EIETG - TNE S / ¥
DRlVE £25.00 £21.74 FGR DUPI.L DRI‘U"E svailaby fely o
SUPPLEMENT FOR EXTERNAL CASED
SINGLE DRIVE IN DUAL POWER SUPPLY capable
CASE WITH DUAL of driving Dual Slimline
DRIVE POWER SUPPLY £4900 £4251 Drives £49.00 £42561

BOSTON
MANOR

—Full Twelve—
Months Guarantee
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® Orders welcomed from Educational Establishments
and Government Departments. Disc Drives: Test
Bureau recommended for educational use.

How to order

By post: To purchase any of the items simply fill
in the coupon with your requirements.

Enclose your Cheque/P10. or use your Access

Barclaycard. Please make cheques payable to Q?‘
VIGLEN COMPUTER F-[.'T’F’[JES and post to 5;\,
above address. Please add £12 for camiage t_;z =
Credit Card orders usually despatched within Q&? /Cj\ﬁ)
next day

By telephone: Ring (01) 843 9903. Credit @:} _“::'-\
Card Holders {Access/Barclaycard only) O ¢ & o
can purchase by telephone, Flease ?_:J , d‘; E.'a-t"
give Card No,, Name, Address 'Q// v

and the items required




v ~REw

e e i i e

S R e i

Cartridge System
that does not

overload your pocket
or your BBC Micro

Why risk damage to your BBC micro every
time you want to change ROM's? Instead,
store your growing collection of ROM's in
professionally-made protective cartridges!

O All cartridges are gold-plated for durability
and reliability, (unlike others which
are only silver-plated).

O No need to switch machine off between
cartridge changes.

O Insert and remove ‘Wordwise” View” Disc
Doctor’, etc., at will, from your micro in
absolute safety.

O Low, low power consumption unlike

othersystems.
O Save on memory.
O Price for complete kit, including cartridge
IS g 9¢  comPUTER #SUPPLIES

only £715.95. :

O Cartridges at £2.95 each. ﬁ?#@ﬁ”?%%lwy S

O Four for £11.00 (ie £2. 75 each). Tel01-843 9903 &

O Ten for £26.50 (ie £2.65 each). /&

O Kit comes with 1 ROM cartridge, 1Cable /8
Assembly, 1 Blanking Off Plate {used if //L;'}QQ;#C’ b
system is removed). P &

O 17 Socket Cover (used when no cartridges / A & O _ﬁrs?’;qf—’cj
are resident to protect against dust). 7 Q,e-c‘,\ﬁ:"“% & & h,jaf”

O 1 Cartridge Rack (stores cartridges safely /& 5 £/
when not in use, also expands to a /QD%; @gﬁg \ﬁﬁq@‘{ﬁ : & o
Library System). S

O All prices inc. VAT. /
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SPECIAL OFFERFROM VIGLEN

* Scoop Viglen price £99-00 inc. VAT
£86-10 ex. VAT

fmmagp and

** Normally sold at £143.75 T -
% Special purchase

This remarkable Grafpad from British Micro
allows you to input information into your
computer - very accurate and highresolution,
not to be confusedwith other models which
are both more expensive and less accurate.
Supplied with all necessary cables, manual
and sample programs, to allow you to
develop your own application programmes.

@ Orders welcomed from Educational Establishments and Government Departments

Computer aided design programme. Drawing programme etc.
SEE OTHER VIGLEN ADVERTS ON HOW TO ORDER

NEW! A PRINTER STAND

Viglen

_COMPUTE SUPPL]ES o

@ For 80 column matrix ~
printers

®Raises printer high enough to put
e : continuous stationery underneath
T AT R | | |®Beautifully finished in clear perspex ® Viglen quality every time
|7 TABLE l ®Will accept paper up to 122" wide ® Non slip rubber pads

| Dimensions: 15" (380mm) wide (320mm) deep 4" (90mm) high
Printer Stand Also available 136 column stand @ £27 inc. VAT.

44+ OF o | COMETO VIGLEN FOR A FAST, FRIENDLY, PERSONAL SERVICE
| |Carriage & Packing £3.00 DEALER ENQUIRIES WELCOME
e Wb e D T Rl i ot Slmsimiert ot i Ll i T ey
Post to: VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 20A. ; n::;a.-g T :

Please send me (gty) PRINTER STANDS at £17.95 each. | enclose Chegque/P.O. for £ —_ made out to

¥TRA
Name =2 Signature

I

|

|

|

I VIGLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No.
I AR

I

|

|

Address

e — === = e e e o e e e e e e e e e e . S SR S e S e o
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AVERY SPECIALOFFER

from Vislen

The Superb Mitsubishi 400K Model M4853
Double sided 40/80 Track Disc Drive

Cased
with leads

ORI

PLUS CHOICE OF DFS’S
Viglen DFS 12 fully Acorn Compatible

Features ® Built in Formatting (DIS( DRIVE ONI.Y)
Extras @ Built in verification @ Dual catalogue 60 files INC. VAT

® Double stepping reads and writes 40 track :
OR latest Acorn I'2 DFS (DNFS) Call at factory for free fitting.

r W ) All offers mclude
L] L] L]
Single Drives 40/80 400K | | Dual Drives 40/80 800K | Utiiiies Disk rcluces formarting, veriyng
BASIC program comparatc '1';.&'--:‘.:'_"!}1"-’. i
Single Drive =~ £129.00 | | Dual drives E208.00 ] oo oen CR Sl o *%
] . B P & M Midny L T ?u-'
Drive + D_ual drive + Cnmprehenswe Manual ’,.;‘P’ ;
Viglen DFS £195.00 Viglen DFS £319.00 | : iact-filed, 56 p age document ’ﬁ\ﬂ .
. JIE hr I y O O3 gInNg
Drive + Dual drive + I,nj.r.- sete 1 ok #g”ﬁ
Acorn DFS £205.00 Acorn DFS £329.00 | ot avaiable eisewhere e
Inteiral psu  £36.00 Integral PSU e ,’é"
(Capable of running dual drives) for Dual Drive £40.00 ; P «{\,d‘q o
7 5 i ;
N
Carr‘lixe Add £12 in each case. Usually despatched next day, Price covers o ; o
courier-delivery and insurance. F‘ncesu-ngude ﬁ-ﬂ.m o Call in at our ’ '_,e:d gk *Lﬁ.
Prices correct at time of going to press — Offer subject to ovailability. Shuwmnm P Q@"F’ ; - GJ" ;
'."\'-r'l._ kdays "Q- --..:_ ] L o X ?Q, : P
= . Pt i W 3 R -
Sales Hotline 01-8439903 § After Sales Line J&& NI ;«F‘ 82 o ¥ e
Please call for latest prices, product b 1 - Tl G o g A g
details and to place credit card orders. 01 571 6313 * }ﬂob 1;&' "'II'. : wa*-P 15?{
Government & Educational For dispatch enquiries, Qb 2" ot ‘s g%
Establishments enguiries invoice queries, service ,‘_p' ,,"f' \G'r" - ¢ & o i a
welcome on this number. and all other enquiries. o %™ o i ‘9“* .Pp*" + & ..-'U,tb
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PHILIPS COMPUTER MONITORS

Vi 6 DON’T BUY

just a colour monitor
COMPUT

when you can have
this New Philips TV
+ Monitor for only
(1) L) et
.‘r-..)..%o

INC. VAT

SUPPLIES

ONLI,
£85

INC. VAT

PHILIPS CT 2007 Jjz:s/i
COLOURTELEVISION
+ MONITOR

This very popular unit is not only an excellent Colour Television
Receiver, but also a sophisticated computer monitor. Featuring:

» Freelead supplied for BBC Micro
> Headphone socket and speaker mute switch
% RGB, (TTL and can be modified for

PHILIPS BM 7502
GREEN SCREEN MONO

From the highly successful ‘Philips 80 Range, here is a monitor
specially designed to display graphics and alphanumeric data with
perfect clarity.

> 12° high resolution, 20MHz band width, anti-glare screen

linear), Composite Video Input _ AV/TV
3 Composite Video (CVBS) and Audio Input (CVBS), Audio Input plus this '} | SWITCH
; : model has an AV/TV switch 5 B! Si—
> 2000 character (80 = 25) display Test N Aaoi : o
j Buresan 14 p|r:1metubea'.'l1h 0.65mm =
> Swivel base available £13.95 incl. VAT Rabanisibadac resolution | B P
» Suitable for the following computers > Maximum B0 charactersperline [ fi | A
BBC B (free leads supplied for the Beeb); Apple Il, IIE, Il plus 20MHz band width ' -
Apple lll: Atari G00XL, 800, B00XL, 1450XL; Coleco Adam » 12 pre-select buttons | RGB
Commodore Vic20, Vicéd: IBM-PC with inferface; Texas > Aerial supplied & @ -
‘ . B E
Instruments T199/4A; Timex Sinclair; Einstein; QL > Swivel base extra £13.85 inc. VAT .

Open 8.30 - & weekdays HOWTO ORDER
9.30 - 4 Saturdays BY POST: To purchase gither of the ilems in
P thiz advertisernent simply fill in the coupon with
‘_‘""__T e your requirgments. Enclose your Cheque/P.0. of
3 use your Access/Barclaycand. Pleass make
BOSTON cheques payable 1o VIGLEN COMPUTER
SUPPLIES and post to the address on the coupon
Add £6.00 for Ppstage, Packing and Insurancs

m——————————

Post to: VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY,
HANWELL W7 20A Telephone 01-843 9903, Personal callers always welcome.

I Please send me R A IR

:;*;[i:.;.:ch L S . DK | enclose Chegue/P.0. for €. incl. €8 carriage. Payable to Viglen Computer Supplies
% I prefer 1o pay by ACCESS/BARCLAYCARD (Delete whichever is unapplicable)
BY TELEPHONE: Ring (01) 843 9903 Card No
Credit Card holders Access/Barclaycard can I S R T
purchase by telephone. Please give Card Mo Signature:....... i
Fuil e Name, Address and the items required. I R e
Twe (Orders welcomed from Educational Establishments Address:
Months Guarantee .4 Govemment Departments. I POt o )
h e RS 0
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The BBC ModelB
All the peripherals

from Vi;;la\

The best service-The best value

Disk Storage No.l

This diskette storage
holds 70 diskettes

Our Super Low price
£14.95 including VAT 4

TORCH
GRADUATE

including
FREE PSION

Exchang = @ 1crot ©

Software Monitors
Standard

1 14 INC Medium £259
y VAT Med & Pal £295
High £395

Disk Storage
No. DX45

This lockable diskette box
holds 45 diskettes and
displays them as shown
Super Low price

£12.00 inc var

BBC Model B

3M Scotch Disc
5%" diskettes single sided

I-2 boxes 3-9 boxes |0+ boxes
88 40 TRACK £15.00 £13.50 £13.00

DS 40 TRACK £20.00 £18.40 £17.70
53 80 TRACK £23.00 £20.70 £20.00

Dot . atrix Printers

Taxan Kaga KP810 £279
Canon PWI1080A £279
Epson RX80/FT £269
Epson FX80 £389
Shinwa CPA80 (100cps) £219 |
Mannesmann Tally

DS 80 TRACK £286.70 £24.00 £23.00

MT80 £209
Daisy Wheel Printers I RN
Juki 6100 £339 AR—£2 B—£3 C—£8

- Quen Data £239
£l 4-95 Please add £8 for 1% metre length
ing. VAT printer lead for the BBC micro.
— —- - O . . . . S S S S S . . - . - - -
mMuz/

ies

Please send me 3 _ i

I enclose Cheque;'PD forg Ingl. camage [ prefer to pay by HCCESSJ‘B*HL‘RCLAYCRRD

Cheques payable to Viglen Computer Supplies. (Delete whichever is not applicable)

Mame el U Card No. LY TS
B BAddress ___ Signature
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Best Service-Best Value from VIS'QI\

BBC Micro Remote Keyboard TheViglen

The Viglen keyboard extension frees you from the Keypad
confines of your computer, with a long |2 metre |deal for business use,
lead which enables you to place your keyboard word processing, pro-
anywhere on your desk, even on your lap, away gramming etc. High
from your computer hardware. It consists of a high quality construction
quality ABS plastic case, colour matched to the BBC, with unrivalled specifi-

cation. Uses |MHz Bus
unlike other systems.
Full travel Keys.

which encloses your
BBC keyboard.

A monitor support
is then fitted to the
computer in the
space vacated by
the keyboard. This
then enables you

to use the

Each key fully
programmable with

a simple command.
Giving total flexibility.

Built in RAM chip

Plug in Epram
- uses none of

Key definitions contains operating

can be saved on

the BBC's memory. ft :
computer as a i disc or tape. i
monitor stand. The :
: Fully compatible
keyboard extension L Gk Compatible with Fully relegendable
: ipherals. BBC keyboard version, just
comes complete perip Lo, 2 kny relidenl; £1D axtra.

with comprehensive
fitting instructions. R

Price: £29¢95 Including "-"-;A\

add £3.50 postage & packing

Viglen add atouch
more professionalism
to your computing

The Viglen Eprom
Programmer

At last = an Eprom Programmer
that anyone can use. Comes with
very powerful and yet very easy
to use software allowing
effortless copying and
programming of all Eprom
types useable in the BBC.
Also copies ROMs. Just look
at all these features:

jame auto repeat rate.

Price: £69.95 ... v

Plegse odd £8.00 carmoge

Ring Carolineon _

the Hotline
01-843 9903}

Please call for latest

prices, product details
and to place credit

card orders. e
Government and S S
it Educational Establishment
enquiries welcome on this

number
High speed programming Built in power supply ?
routine programs eproms in avoids overloading e e ] —
seconds. the BBC. a
Zero insertion force Ideal for both the Sh,,nquﬂm open ’ FQQ
socket - avoids first time and the ?'%"', _\E’I . , 4%
damage to Eproms. more advanced user. Sat. 9.30 - 4.00 , A
- usualhy o
Special offer: each programmer comes P ‘ce £79 ?tdgn 7 ’ \5&
with two FREE programs, that help you I'l . 095 P & - 3
put your own programs onto eprom. Including VAT  add £8 corriage 24 hrs , Qq\\ /”/ P
: - P
Also available Eproms 8K @ £4.95 16K @ £9.95 P. & P. £I P P
x P -
o . .
Send for FREE Information Sheets P c'o&q s
Specification sheets are avalable on the Eprom Programmer AR - -
; the Ep ogra ; 3 o .
1 keyboard Extension. Also avalable a free guide to , %"{\ b"# o e ' i

- 5 & - L]

‘0 & \ﬂﬁ‘ oo [ a‘% s f.{ I

’ Y g S Y S
qﬂ‘} *F ‘Pa' o ar ?;.b i q{“'
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706oe (NAIL ORDER OFFERS

Mdro phckages to add extra
programming power to the AMX mouse

ZIUUITS

Exploit the graphics potential of your mouse to the
full with this incredible package. Among its many
exciting new features is the Zoom facility which
gives you amazing editing precision: each dot of your
drawing becomes a full character, allowing exact
control of detail. In addition AMX Utilities support
copy, move, rotate, reflect, enhanced circles, ellipses
— and many more powerful functions, including
colour sketch.

VIS T

£21.95 (or £32.90 with AMX Utilities)

There's no excuse for being disorganised now! AMX
DESK contains the complete desktop organiser:
Memo Pad, Telephone Book, Diary, Alarm Clock,
Calculator, Constant Time Display and Trash Can —
everything you need to maximise your efficiency is
available in this amazing, value for money package.
The SYSTEM, FILE and EDIT menus are simplicity
itself to handle. And of course, the whole package is
Icon driven: just choose the relevant picture with

your mouse and away you go!
Only available on 54" or 3° disc.

Guad#

[
| g T T B s
— TR B

f Mt
| "

Only available on 54" or 3" dise.

Please select option required

It's no wonder the AMX mouse has Please send me 3" 53407
2D been nominated for the Peripheral Basic package @ £79.95
of the Year award. AMX Utilities @ £13.45 P ]
For the first time it gives the BBC AMX Desk (@ £21.95
o Micro aqumnd facilities until now AMX Desk & Utilities @ £32.90
only available on far more expensive | Basic package, Desk and Utilities @ £109.85 l
o - machines such as the Apple
Macintosh. You will also receive a cassette backup.
For beginners it's an ideal Sayy I
introduction to such sophisticated O | enclose a cheque/PO for £ made £39°%
m? n::r:ﬁ*:”:'-&g;":gnw:-and payable to Database Publications Lid. “ﬂ%
B e reeting your own l O | wish to pay by O Access [Visa Prices I
on-screen pictures. And with this No
4 special offer from The Micro User ;
comes a package of software that I I
opens up a wide range of other Signed
uses. This is a limited offer - so
don‘t delay in placing your order. I I
MName e
s
® ONLY | Address i -
%
; £79.95 I I
Including VAT
i and P&P.
! 8 Chester Road, Hazel Grove, Stockport SK7 5NY.

Please allow 28 days for defivery.

T N s OReh DNGE GRERE N Sl
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MAIL ORDER OFFERS

VAIL ORDER OFFERS

Give your micro the
power of SPEECH!

You've heard of computer feedback, now try
computer talkback with our low cost offer
on the official Acorn speech extension.

* 164 words and word parts from which you can
construct your own new sounds with ease.

Simple to use from Basic — each word is called via
its own unique reference number used with the
SOUND -1 command.

*

* Quick and easy to install. For full speech capability
simply insert two chips. (Also included is a socket
for plug in cartridges. This will require a little skill
at soldering, but is not necessary for the basic
speech function.)

Suitable for all BBC Micros with
Version 4 boards or later. (Pack
includes technical details on how to
maodify earlier versions.)
Easy-to-understand instruction
manuals included.

A decent British accent — Kenneth
Kendal at his best.

At only £29.95 it’s an offer you really shouldn‘t miss.
Make sure of yours today.

Upgrade to Basic Il

for a very special price!

This is what you get with Basic I1:

More accurate calculations.
An extra file handling command, OPENUP.

files with a variable as the file parameter.

The INSTRing bug has been corrected.
More efficient handling of string memory.

EQUB, EQUD and EQUW — invaluable in assembler.
0% combined with extra values of OPT to enable offset assembly.

are bound in

logo in gold
blocking on
the spine.

The invaluable OSCLI command, allowing you, for example, to *LOAD

EVAL will work with PAGE, HIMEM and other pseudo-variables.

Don’t miss this exceptional offer

The Advanced User
Guide /s the essential
campanion for the BBC
Micro . . . with 512
information-packed
pages

Featured in its 512 pages are:
* the BASIC Assembler
6502 machine code reference section
complete descriptions of all FX calls
BBEC memory usage and vectors explained
full interfacing details for the user port, tube,
analogue port, 1 MHz bus
* paged ROMs explained * and lots, lots more.
With many examples to illustrate the text,

this guide is the indispensable
£11.50

reference work for the serious
BBC Micro programmer.
Overseas postage add £1

200 MICRO USER July 1985 *

Assembly
Programming Made
Easy puts the magic
world of machine code
at your finger-tips

Here 5 a really sasy guide for the
enthusiastic beginner to assembly language

for the BBC Micro. Using easy examples,
cartoons and short, very simple programs
you will quickly learn how to put graphics
on the screen, use the BBC operating
systern and bring the machine to life.

Te make learning assembly language even
easier send for the combined book and
tape cassette containing all the programs.

£9.95

Your BBC Micro needs

protecting!
Our luxury dust cover is
made of soft pliable
water-resistant
transparent vinyl,
bound with strong
* cotton and decorated
@ with the Micro User
logo in black.

and complete

These handsome binders

PVC with

the Micro User

W] 1/C/R/O]
(U/S/E/R|

Bibliography
has been
updated

40 track 53" disc

2225 March'83to Aug'84 £7.95
2296 Sept'84toApril'85 £7.95

Updates of disc 2296 will be avail-
able at £3 by returning your 51" disc.

3" Disc
March ‘83 to Aug ‘84 £9.95
Sept'84to April'85 £9.95

Updates of disc 2297 will be avail-
able at £3 by returning your 3" disc.

2227
2297

80 Track 51" disc

2226 March 83 to April’'85 £11.95

Updates of existing BO track discs
are available at £3 by returning your
53" disc and subsequent updates
will be available at the same price in
future months until the disc is full
(estimated to include February ‘86
issue).

—————




MAIL ORDER OFFERS

iR OFFLRRS)

Pasca

At last you can afford to fully realise the tremendous potential of
your BBC Micro. With the Acorn 6502 Second Processor.

—the language everyone's
been waiting for

® Overcomes the BBC Micro's memery limitations. The additional 64k of RAM means
you can forget about having to download programs or having to restrict yourself

Considered by computer professionals, educationalists and hobbyists

alike to be the language of choice for effective programming,

to Mode 7. - b
® Runs faster than ever before — its 6502 microprocesser is clocked at

Acornsoft's 1ISO-Pascal sets new standards in the field of microcomputer
languages. And it's easy to see why. The package features:

an incredible 3IMHz. ¥

® Gains access to the wealth of software specifically designed to take
advantage of the second processor's phenominal power,
Hi-View, Pascal, Bitstik and the P-System are just a few
of 'the exciting packages available, It comes complate
with Hi Basic — over 44k for your Basic programs.
whatever mode you'rg in!

...atonly

£ 1 84 inc VAT

You can't afford fo miss out.
After all. as the saying
has ir, two 65025 are
better than one!

® Complete implementation of 150-Pascal. The BEC Micro is the only micro
on which this has been achieved!

® A fully compiled language — faster and maore efficient than Basic.

Free yourself from L ].:ﬂ;:::”riu::remhlv powerful screen editor, and comprehensive error reporting
the constraints of ;
Basic programming.
S0-Pascal i o : ;
Iso-p s only This incredible value for money package consists of two

£64 16k ROMSs, a 5%in disc, comprehensive manual and a
inc VAT sSuperb twtorfal guide for newcomers to the language.

® Tube compatability. It becomes even more powerful when used with
the second processor.

Britain’s first scrolling 3D
arcade game for the BBC
Micro is yours FREE with
every new Micro User

subscription or renewal.

This is the classic game that took the

BBC Micro world by storm when it
introduced a completely new generation
of 3D graphics. And it's still a best seller!

To take advantage of this unbeatable
offer, complete the subscription/

renewal section of the order form on
Page 205 and post today.

(1f your subscription does not expire for several
maonths you can renew early in order to benefit Only available
from this offer.) on cassette.
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MAILORDER OFFER!

You can- with
...l bc':ok from GETTING STARTED i
The Micro User! e

THIS spring sees the launch of a new

publishing venture — a series of books that will
form a comprehensive library covering all the
best programming techniques for the BBC.
Micro.

The first in the series, “Getting Started in
Sounds & Graphics”, is now available.

In this compilation of their highly praised
series of articles in The Micro User, Michael
Noels, Paul Jones and Nigel Peters explore the
BBC Micro's outstanding sound and graphics
capabilities.

Step by step, with clear explanations and lots
of examples, they show you how to harness the
power of your micro to create dazzling displays I—————— .
and superb sound. - p——

Assuming only a rudimentary knowledge of :

Basic, the authors thoroughly explain all the
programming methods involved, ranging from
the simplest to the most complex. Paul Jones

Lots of books describe the BBC Micro's Nigel Peters
graphics and sound capabilities — this one Michael Noels
shows you how to exploit their tremendous
potential to the full.

DATABASE PUBLICATIONS
The chaEters include: —_—

* Exploring the screen modes and the use of colour * Rubber-banding revealed

* Using the text and graphics screens - MOVE and * Finding out about Teletext Only
DRAW * Mastering Teletext graphics £5.95

* Filling areas of colour with PLOT 85 * Starting sound - the basic ideas - 1 &

# Exploiting text and graphics windows * Making music - the first steps’ Inc. p&p

* Creating new coordinate systems for your graphics * Queuing - the ins and outs of channels

* Drawing circles, a general procedure * Synchronising sound with the U parameter

# Building your own user-defined characters * Creating special effects with channel 0

# Combining colours logically, multiplane images * Addressing the envelope, giving sound some shape

* Using Exclusive OR and [nvert * Louder still and louder - envelopes licked!
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MAIL ORDER OFFERS

1 [C/R)O]
[U[S[E[R]

[T/HE|
W 1/C/R/O]
U/S/E[R]

MAIL ORDER OFFERS

If you want to
start doing more
with your micro
than just playing
games, this
package is your
ideal introduction
to the four most
popular
applications for
professional
computers. All
the programs
have been
designed for
simplicity, so
even a child can
use them. Yet
they include
advanced
features not

yvet available

on programs
costing many
times as

much!

Finalist for the Home Software
of the Year Award

Contains 32 page booklet giving clear,
easy-to-follow instructions on all 4 programs

Word Processor: [deal for
writing letters and reports.
There is a constant display of
both time and word count,
plus a words-per-minute
display to encourage the
budding typist! A unigue
feature is the double-size text
option in both edit and printer
mode — perfect for young

* children and people with poor
vision.

Database: You use this for
storing information, just like
an office filing cabinet. Facts
you have entered can be
quickly retrieved by just keying
in a word or part of a word.
They can be sorted, replaced,
saved for future use or printed
out.

Also available from:

Spreadsheet: Enables you to
use your micro for home
accounts or pocket money
records. It creates a display of

Yr Spreadsheet
¢ Graphics

< Word Processor
vr Database

numbers in rows and columns.

Continuous updating is
possible, and a changed figure
can be instantly reflected
throughout the rest of the
spreadsheet. Your results can
be saved, to be used for
future updates, or can be fed
into its associated program . .

Graphics: Part of the
spreadsheet section, it lets
you draw bar charts, pie
charts and histograms to give
a graphic presentation of your
statistics. Helps to give life and
colour to the dullest figures!

BOOTS comsr Currys Dixons WHSMITH
Greens "{ZICT01 RUMBELOWS and other computer siores

Now they’re
all together -
in ONE simple
package

Four full-scale

programs for

an incredible

low, low price! cassette

51" disc 3" disc
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MAIL ORDER OFFERS| Zocoe [z ALL ORDER OFFERS

—_—

ALL the programs from 50

The Micro User from Day One ("< o

are now on tape and disc!

MARCH 1983: Deathwatch.
Bingo and other programs from
Vol. 1. Ma. |

APRIL: King Kong, Mim, and
other programs from Yol, 1. Mo, 1.
MAY: Air Strike, Pelmanism,
Anagrams. and other programs
from Vol 1, Mo. |

JUMNE: Space Pilot, Momism, and
other programs from Vol, 1, No. 4.
JULY: Tenpin, Spacepods, and
other programs from Vol. 1 No. §
ALGLST: Fruities. Animation.
and ather programs from Yol 1
Mo, f,

SEPTEMHBER: Robin & Marian,
rescue Maid Marian from the
Shenfl of Mottmgham. Cialactic
Invanders. an exciting arcade game.
DES Benchmarks. 14 DFS test
programs. Animation, new lechni
ques. Terminal, connect a BBC
Micro to a mainframe.
OUTOBEHR: Vishing, a compul
sive day’s angling. Joykey, convert
programs o joystick, Pentest and
Bellringer, Tfor Micro User light
pens. Contwwrs, an  educational
program. Link BEC Micros to
each other. Plus all the listings
from the first Electron User
NOVEMEBELER: Goblins, an en
chanted pourney. Blackjack, the
casine favourme. Charge and
Pendulum. Body Building Course
part %, Sidewavs, program in
ROMs. Pendraw. a light pen
sketching program. Plus all the
programs [rom the second Elec
tron User.

DECEMBILR: Tower., rescug
London's treasure. Sania. help
Father Chnstmas. ¥YDU 21 an
invaluable character deflining
utility. Paged, graphic techniques
Phlas all the listings from the third
wsse of Electron User.

JAMLU ARY 1984: Harrels, an
all-action arcade game, Moteplay,
an entertaining musical wtility.
Dumgpl and Dumpl. multitone
wreen dumps. All the programs
from our Sound. Beginners® and
Cirmphics  articles. Plus 12 pro
grams from the fourth Electron
Llser

FEBRL ARY: Invasion, the
classic arcade game. Frogs, fun for
all the family. Engvgen. a logic
game. Habmee. a number learning
program. ke, single key entry for
the BRC Micro. Plus mine other
programs from The Micro [lser.
MARCH: Marcmunch, block
busting arcade action. Birthday .,
family fun for our anniversary
[errick. number fun Tor infants.
Pisclpen. high resolution for
lightpens

APRIL : Miecrogaoll, the simulation.
P asiermarse and April Fool,
seaioial Faimds. Seawall and
Mugsne Syuamre. maths fun. Filer
ang Albune a database of sounds
TRX1. TRXI. HS42Z1 driver

Hewrirsite, monitor vour fitness,

Save wear on your
fingers and ensure all
your programs arg
error-free by using
our monthly tapes or
discs. They are only:

£4.25 cassette

£6.25 51" disc

£8.25 3" disc
You can also take out
a year's subscription
and have them posted
to you each month,

Cassette £40
51" disc £60
3" disce £80

All our discs
incorporate an
automatic downloader.
Just boot up the disc,
make a choice from the

MAY: Dug Dig. asteroid adven
fures, Damraider. naval actwon.
Emvaisd, easy envelopes. Steppers,
Body Building maotor control
Spire. graphics windows. Adven
ture, @ trapdoor maze. K enumber,
program utility. HBigeuer, large
tvpe. Memors., RAM eficiency.

JUNE: Roadracer, 1D driving
action. Quadline. four-in-a-line
logie game. Maonitor, machine
code debugging routines. Toolkit,
8271 disc controller explored.
Arcas. easy maths. Spell. spelling
education,

JULY: Doomrun, deep space
drama. Hackgammon, the ¢lassic
hoard game. Kevs. user defined
key editor. Save? and Tidisk, disc
utilities, Alicel and Alice2. mim
adventures. Terminall and Ter-
minill. two communication pro
grams, Acoustic. software for the
Body Build Modem.

ALGUST: Castle, enthralling
adventure, Gridman, a high speed
stratepy. Tedit, ~.|'.|'||,':'|:.~ Tedetext
editor, Dsquare. number fun
Dreelin. disc edmor Input, the
ultimate input rouwtine. Bells,
Alice’s mini-adventure.
S5EPTEMEER: Villains, save vour
crystals from the evil onslaught.
Rollerball. an intriguing game of
sirategy and agiliny. Microterm,
comms terminal. T/Texidump,
Mode 7 screen dump,. Mum-
bursign. simple number skills.
OCTORER: Wampus, explore the
labvrinth. Balloon, escape the
Goulogs, Splits, split screen utility
Fageram, paged RAM programs.
Input 1/ 2. inputs for the disabled.
Muorcenl, extended colours. VA,
WAy rm generator. Integer,
direct addressing speed.
NOYEMHBLKR: Buster, line up the
diamond blocks. Duel two player
action. Scaside. picture fun for the
young., MThetiers, teletext larpe
letters. Dscload, loading disc files
to & EM), 6502, second processor
programs. Synth. musical Body
Building programs.

]| ':.J_'l-"“ R: Puimier, raint the
precipitous pyramid. Miner, delve
intcr the 'C-‘l'-'ll.“:\l- depths. Siow vag
and €Carul, SEAL0 programs.
Ciardici, shape-malc |i"|l: for in

(hmege Probe — o miachine code
PRI TN

JAML ARY 19H3: Hover, puide
our reinever. Hachgammon, 1wo
player version. Matchwood, shape
recognition,  Messages, machine
code prmting. Speediext. display
text at different rates. Search, a
powerful tool. Sccond processor,
Body Building and pgraphics
routines. Pluy Galactic Tveoon,
e superh free game,

FEERLU ARY: Helicopier Dog-
Gight, two plaver action. Craal,
dungeon adventure. Pilot, the
language. Riddle, first Pilot pro
gram. Disdump, the wltiimaie
disassembler. Talker, speech chip
utifity, Change. program  Ldier
Iny ol output from assembler.
FPlus Arontle Protecior - a machine
codle gume,

MARCH: Astromings, space
action. Castle, two player catapult
battle. Data Maker, take the
tedium out of entering Data. Dise
Scarch, string search wtihy.
Command. give your BBC and
Epson printer the same characler
sl Break Koy, disable Break. Pilus
Hex = o muchine code game.
APRIL: XI5 sideways-scrolling
spectacular. Morningion Creseent,
fun on the London wnderground,
Calkevlator, AMX mouse math
ematics. Dithering, colour mixer.
Chatterbox, speech chip
procedures. Plusy Rabbit Run — a
machine code game,

MAY: Stellar Rescue, arcade
action. [Dominocs. simulation.
Plote®, fast Mode 2 plot routine.
Musscal Esents, a musie nterrupt
utility. Poasmad sind Hash, an Epson
printer  routing. Sheila, let ¥OUT
micro Tun your slide show.

JU MLz Oihclleo, simulation of the
board game. Activities. word
associabon. Catnap, arcade enpoy
ment.  Simon  Quackers. :\IIPL'Th
hghtpen game. Shape recognition,
teach your micro o iufn:nnl'_-..
Siripper. & routine for removing
line mumbsers, Epso. a tvpe-selting
utility. Lprini. simplifies string
outpul. bsyal. using the Basic
command from machine code, All
the programs from Alice. Body
Buikding and Machine code games

JULY: Fly. take on mutant flies in
this arcade spectacular. Draughis,
a superb version of the popular
board game. Compox, mind-ben
ding 3D noughts and crosses.
Double Height. large characters in
Modes 06, Cloek. keep on your
s with this alarm. Compaeter,
compress Mode 2 screens and save
e and space, Inside Basic, using
basic routines in machine code
RAMpage and KAMsave, 1wo
utilities fior sidewavs RAM. Video.
let your graphics swing o music
Plus all the listings from Body
Building. Adventures and Machine
Code games

Special Offersf

® Any five of our monthiy
tapes for only £15

ATy

ofr
S T | nde”" ot
| 08 By e ey I-I"H:-III-”“ ool ‘I:l‘l':':!ll. I“I'IJIJ”.‘m '"L.“.j'lr} ecitor. ® All 10 tapes from the ) .E"-'"“ i Eﬁ::'
o af o atilog and Save. disc wgilitie ¢ 1 e
[ it g Ladder.. mini ;h.",wﬂ';:r_f 'I;L:r;-: 1883 issues for only £25. T 3 Mo B

RTINS - _——

Disc Upgrade Send your tape complete with inlay card and instructions as supplied
Service and your cheque for £3 (tape to 53") or £5 (tape to 3") (not credit
card number) with a covering letter stating what is required.
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985 £1.25
1985 £1.25
May 1985 £1.25
June 1986 £1.25

§53s  g3efz:

2009
2010
2011
2012
2013
2014
2015
2016
2017
2078

2019

2020
20271
2022
2023
2024
2025
20285
2027
2028
2029
2030

20371
2032
2033
2034
2035

]

2035

UK. Add p&p BOp per copy (5 or more £3.20) ...........ccvee.
Overseas (surface maill. Add p&p £1.50 per copy...........

Airmail prices on application, Please advise issues required
The Micro User Specials
GAMES SPECIAL
Magazine E195 2789 [ )
Cassette £795 2190
Disc A 40T £595 2197 [
BOT £795 2192
3" £8.95 27153
Disc B 40T £7.95 2194
8oT £7.95 27195
o £9.95 2196
Disc A & B 40T £14.00 2797
80T £14.00 2758
ar E18.00 2799 —1
Cassette and Mazazine £9.00 2200 ]
Disc A and magazine40T £9.00 2207
BOT £9.00 2202
3 £11.00 2203
Disc B and magazined0T  £8.00 2204
80T £9.00 2205
3" £11.00 22085
Disc A & B and mag 40T £15.00 2207
BOT £15.00 2208
3" £19.00 2209
EDUCATION SPECIAL
Magazine £198 2210
Cassatte £6.96 2211 [
Cassette and Magazine £7.00 22121
Disc 40T £7.86 2213
80T £7.85 2214
b £9.95 2215

Don’t forget to fill in your address overleaf!

BEC ‘B’ cassette £F40 2005
P 51" disc 40T £60 2006
subscription for 51" disc 80T £60 32007
| cassettes and discs 3" disc £80 2008
OEE‘:?:?” Commence with .................... (state month) TOTAL
DustCovers £395 2220 ]
TOTAL
Binders UK - £4.25 2221
Overseas - £5.25 2222
TOTAL
Getting Started in Sound €695 2223 ]
and Graphics Book TOTAL
Getting Started £5.95 2289 ]
in BBC Basic TOTAL

P UKE15
Aﬂl‘lﬂﬂf Su.b.ﬂ:ﬂp tion EIRE £15 (Sterling)

Surface mail - Rest of world £25
Air mail — Rest of world £65
Free Fortress game

Tick box if

O renewal COMMBACE WItH ......ooiveieer i

Annual

AMX Mouse

>>>

2001

2002
2003
2004
22893

... issue TOTAL

See order form on Page 1.

ORDER FORM

—_—

—

—_—

TOTAL
Mini Office BBC'B'cassette £65.95 2237
Electron cassette £5.95 3062 [ |
5%" 40T disc £7.95 2232
53" BOT disc £7.85 22332
3" disc £9.95 2234
TOTAL
N lympics BBC Bcassente £5.95 2235
cro 0 i Electron cassette £5.95 3047
51" 40T disc £7.95 2236
54" BOT disc £7.95 2237
3" disc £9.95 2238 [ |
TOTAL
The Advanced User Guide 1150 2245 [
Overseas add £ 1 postage TOTAL
Acorn Speech £2995 2224 [
Extension Overseas postage add £1.50 TOTAL
. Wit pack 19 kit £37.94 2256 [——
gﬁ?ﬁo:ﬂﬂl With assembled pack 19 £43.94 2258
'y Build . :
bt e With pack 20 kit £39.95 2259
TN TR With assembled pack 20 £45.95 2280
Trak-ball also available separately £19.99 2254
Overseas postage add £2.25 TOTAL
Assembly Book and cassette £9.95 2262 [___]
Programming TOTAL
Basic Il Rom £23.50 22719 ]
TOTAL
>>> TOTAL

TOTAL CARRIED FORWARD OVERLEAF
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MAILORDER OFFERS

-
“ORDER FORM

TOTALCARRIED FORWARD FROM
PREVIOUS PAGE ¢ |

Single copies of
cassettes/discs

53' disc 54" disc
Tape 40 track B

track 3° disc
425 (6325 (625 (826
Deathwatch Mar 1983 2045/48
King Kong  April 1983 2043/52
Air Strike May 1983 2053/56
Space Pilot  Jun 1983  2057/60
Tenpin Jul 1983 2061 /64
Fruities  Aug 18983 2065/68
Robin & Marian Sep 1983 2063/72
Gone Fishin’ Oet 1983 2073/76
Blackjack/Goblins  MNov 1983 2077/80
Tower Bridge = Dec 1983  2081/84
Barrel Battle Jan 1984 2085/88
Alien Invasion Feb 1984 Z2089/92
Mazemunch Mar 1984  2093/96
Microgolf  April 1984 2097/100
Damraiders  May 1984 2101/04
Road Racer June 1984  27105/08
Doomrun/Backgammon  July 1984'  2709/12
Castles of Fear Aug 1984 211316
Villains Set 1984 271 7/20
Hunt the Wampus Oct 1984  2721/24
Blockbuster/Duel Mov 1984 2125/28
Pai 3
2 g,ﬂgﬁr’;‘”ﬂ,’""'ﬁ Dec 1984  2729/32
R
+ Galactic Tycoon | Jan 1985  2133/36
‘Copter Dogfight
+ Atomic Prot : ¢ Feb 198B5 27137/40
Astro Mines | s 1085  2747/44
+ Flax
+ Run Rabbe | april 1985 2145/48
Stella Rescue May 1985 2749/62
Othello June 1985 2753/56
Mutant Fly  July 1985 2157/60
O Any 5 tapes for £15
0O Al 10 1983 tapes £25 TOTAL
- 54" disc 54" di
Classic T, Bt s
1 ‘ £ }
Arcade BEC B°  2246/49 I I ]
Games Electron 3064 TOTAL
- 51" d
May‘c sward Tape* 1!31!‘3&5?? 3" disc
{695 £9.35 £11.95
2228/30 | | | |
*BBC 'B' and Electron TOTAL
- Bibliography
3 March 83 to Aug "84 53" 40T £7.96 2225
- £9.95 2227
Sept 'B4 to April ‘85 54" 40T E£E7.95 2296
3" £9.95 2297
March 'B3 two April "85 53" 80T £11.95 2226
TOTAL
6502 Second Processor £184 2290 [ ]
TOTAL
ISO-Pascal €ea 2291 [
TOTAL

Overseas surface postage: add 50p per item unless otherwise stated

TOTAL

Don't forget to fill in your name and address opposite.
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You can also order

by phone or Prestel
® Any of the goods listed here can
be ordered by telephone.

@® Micronet subscribers and other
users of Prestel can also use the
Prestel Mailbox.

061-4800171

{24 hours)

Prestel Mailbox

Key Page B9, then send your order to:

614568383

24 hours

Don’t forget to quote your
credit card number AND
your full address.

Payment: please indicate method (/)

| Access/Mastercharge/Eurocard

Lo i)

D Barclaycard/Visa

|. Ll I

i 00 baaal

T T [ |

Chague/PO made payable
to Database Publications Ltd.

BLOCK CAPITALS PLEASE

Name

Address

Postto: The Micro User,
FREEPOST, Europa House,
Hazel Grove, Stockport

SK7 5NY

No stamp needed if posted in UK.
Please allow 28 days for delivery




ty (827 1) DFS, includes its own!
options on 1 or 2 drives.

; .mng up to 16K of sideways RAM.

pass, varies with content and RAM.

H0 track disk to BO tracks.

g, full instructions supplied.
hmlﬂrﬂupmghtmws.

Wﬂu Avenue, Trimley St Mary,
ngmrlcu IP10 OTT

Giro 52 004 6005

Mlmr I is no longer the best!
origingl plus £3.00 for upgrade

shisticated disc utility ever!

1lnﬂm1nr:h: users. Featuring:
AUTOSAVE: hmlmmuﬁnm development.
|| CLONE: The most sophisticated protected disc copier ever
CONVERT: 40-80 track conversion on single disc.
MCOPY: Copy any number of selected files in one operation (menu driven)
PROTECT: Make your ,ﬁ: copy proal.
RCOPY: Renan ns

ROMS: A sideways L
Atso IncHES :

SOFTWARI 65 South Mossley Hill Road,

IBG. Tel: 051-427 7894

Allerton, Liverpool |

f NEW!! DOUBLE HEIGHT BRIDGE
AT A SINGLE STOREY PRICE

| Have you ever wished you

had more space to put your
| add-on extras onto?

NOW YOU CAN!!

The new DOUBLE HEIGHT
BRIDGE will fit any homae
computer, giving you axtra
space to put your cassette or
disc AND monitor on top!!

ONLY £12.95 + postage

The BRIDGE is supplied in
easy assembly flat pack form,
in cream melamine, with full
instructions. All you need is a

screwdriver to complete the H 220
unit, and in under 15 minutes W 490
you will have the bridge ready D 300

to increase your desk area. (85 between shelves)

Money back guarantee,
Please allow 28 days for delivery.

| Thompson Marketing Associates, Unit 10, Pioneer Road,
Faringdon, Oxon.

B S SR e N T R e e e DN DR TS R SR CeeS G e N meen

Please supply me with______ Computer Bridgels) at £12.95 plus £2 postage. | enclose &
cheque/P0 for £____, payable to Thompson Marketing Associates
Name

N

Address

QI. Mo:

=

e

ACORN SPECIALISTS FOR OVER 4 YEARS

EXTENSIVE RANGE OF

BBC MICRO HARDWARE

& SOFTWARE FOR LEISURE

& BUSINESS AT ALL BRANCHES

DISC DRIVES
MONITORS
PRINTERS

| ADD-ONS

by Cumana, Midwich, AMS

by Microvitec, Philips, Fidelity, Tatung, Sanyo
by Epson, Juki, Canon, Shinwa, Seikosha, Star
Joystick, AMX Mouse, Tracker Ball, Grafpad, Light
Pen, ROM/RAM PCB, Modem etc.

by Computer Concepts, Beebugsoft, Vine Micros,
Acorn, Gemini

Printer Paper, Ribbons, Diskettes, Eassetles.etc.
£1.000 INSTANT CREDIT

ROM SOFTWARE

CONSUMABLES

' TOLWORTH
230 Tolworth Rise South
01-337 4317

SUTTON
30 Station Road, Belmont
01-642 2534

EALING

114 Gunnersbury Ave.
01-992 5855

NEWBURY

26 Stanley Road
0635 30047

=
e
LARG EST OOMPUTEFI CENTHE
BBC, GOHHME,MEMDTECH SINCLAIR,
SHARP, SANYO, AMSTRAD, QL,
EMTIH ADVANCE 86
DEALERS.
BBC MICRO PRINTERS
BEC B (with H M m; Shinwa CPARD (centronic) ., £219.95
BBC B + DFS . Shinwa CFABO (RS232) ........... £235.00
New BBC + Smith Corona 0 .. £185
Electron .._...... StarGemini 5610 ....................... £258
6502 Second Processar ... £388
280 Second Processor ... £3589 EpsonRNSOFT ... £289
Bitstick System ...........on. i EATA Conmon 1080 .............0ccenen, £319.95
MODEMS National Panasanic ................. £319.85
: : BotherHR15 ........................... £3§5
Telemode, Mirache, Pace Nightingale. HI'HIII:H'“ e 4395
MOMITORS TaesakKPBIO ...................... £31585 |
Samym 12H ... R 3T I -1 | T |
Philips ..... .. Juki 2200 ........... £289
1 Ferguenn .
" MICROWIEE ....eeeeeeeereens I.CCEESQNEE
Microviter Madium e ...E43.95
Sanyo Medium . £549.95
Fidelity .... P.OA
JVC Medivm ... £43.70
JNCHigh . ... o £33
Ferguson MC101 TV/Monitor .......... POA £33 |
REPAIR FACILITY it
AVAILABLE, £59.95
EPROMS, RAMS, ROMS
COMPUTER STATIONERY, DISKS, PLUGS, SOCKETS, CABLES, ETC.
TELEPHONE ANSWERING MACHINES/CORDLESS PHONES: NOW IN STOCK
Wide range of books, software (educational software specialist).
Showroom, demonstration facility. Prices include VAT, all items
!ﬂlﬁl mail order. Personal Expori schame.
to Universities and all leading Schoals
M “MIGHTY MICRG ™ I
SHERWOOD CENTRE
268 WILMSLOW ROAD FALLOWFIELD, MANCHESTER
TEL: 061-224 8117
=

J
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f Expandable console for the
BBC Micro

As supplied to Universities, Colleges,
Schools, Business and Home Users.

Mot just a monitor/tv stand but an
expansion console which gives your
micro the professional look. Protacts
and encloses your micro with room for
disc drives and 2nd. processor or
teletext adapter etc.. all untidy
connecting wires sately out of sight
within the console. Made of light yet
strong aluminium with a textured finish

in matching BBC colour. Available now
a bolt on extra module to the console
for further expansion options. YES this
console will grow with your needs.
Basic BBC conscle as shown £44.99 +
£4 carriage.

Bolt on axpansion module
£14.99 + £2 p&p

Free security bracket to
educational users on
regquest.

ELECTRON CONSOLE

The console will house the ELECTRON
and will safely support the expansion
interfaces which will plug into the rear
of the micro and will support the VDU
at eye level. Tidies up all wiring

| between tha micro, cassette and VDU,
| The conscle stores the cassetta and

| tapes and will allow space for drives at
a later data.

Electron console as shown

£34.99 + £3 p&p

Mail order anly - viewing by appointment
Please add 15% VAT.
For further information or sénd chegue to.

ﬁfenf___

COMPUTERS

SPECIAL TORCH MODEL
AVAILABLE: £46.99
+ £4 carriage

Matching Printer Stand, can double
for VDU Stand over the micro —
only £14.99 + £2 carriage

M.

27 WYCOMBE ROAD, LONDON N17 SXN.
TEL: O01-801 3014 {24 Hr Ansaphone)

| AMAZING LIGHT PEN
ESIGN PROGRAM

A SCREEN CREATED USING CAR
AND HOUSE DESIGNS

Designs can be created, moved, enlarged,
reduced reproduced, saved. reloaded.
Designs can include circles and can be
moved with pixel accuracy. A colour fill
allows superb pictures to be produced.
Screens can be saved, reloaded and
dumped to an Epson type printer.

Robin DESIGN for any switch operated light pen. PRICE £11.50 inc.
lon disc £15). (Please state make of pen eg. Robin, Datapen. RH etc).

INTRODUCTORY OFFERS

1. The Robin touch pen with a music program, an elementary painting
program, routines and instructions for using the pen in your own
programs. £30 inc. (on disc £33).

2. The Robin touch pen plus Robin DESIGN £30 inc. (on disc £33).
REVIEWER'S COMMENTS ... “OUTSTANDING™ D. Futcher of Educational
Computing . . . “Recommended as THE pen for schools™ M. Jackson of
Primary Teaching and Micros ... | recommend the Robin. It is the one
| use” Ron Owen author of PENPAL

BBC LIGHT PEN PROGRAMS FOR MOST

LIGHT PENS BUT NOT THE RH.

1. LIGHT PEN MENU — use a light pen to select and RUN your programs.
Programs saved to this disk are automatically added to the menu £7.50 inc.
2. PAINTBRUSH — the FAMOUS painting and plotting program described
in Educational Computing as “AMAZING and FANTASTIC" £11,50 inc.

3. ROBIN SUPERDRAW ... a light pen super draw facility with 3 brushes,
light pen rubber banding and pixel accurate plotting. Works in modes 0, 1
or 2. A fast colour fill allows superh pictures that can be saved, reloaded
or used in your own programs. £11.50 inc. (on disc £15.00).

The Educational Software Co.,
108 Parthenon Drive, Liverpool L11 TAQ

Please send SAE for details of ather programs

————

Available from:

Dealer enquiries welcome

Massive price cuts on all 9 models of
Micropulse disc drives and BBC computers

NOW THE £69 DISC DRIVE FROM NORTHERN I

Northern Computers announce a new design
and production facility for the range of high
quality Micropulse disc drives. Prices start at
£69.90 + VAT for a single 40 track (100K) disc
drive.

All Micropulse disc drives are cased in high
quality steel, BBC beige in colour. They contain
the latest half-height mechanisms with a swing
arm lock and are compatible with all disc filing
systems currently available for the BBC or BBC
plus computers. Each disc drive is supplied with
a comprehensive disc filing system manual and
formatter utility disc.

For further details on dual and 40/80 track
switchable disc drive models, the BBC ROM box,
NIGHTRIDER security plinth, the SUPERVISOR
network file server ROM, DISC-SMITH bit copier
and BBC price reductions, please send SAE.

OFFICIAL GOVERNMENT AND EDUCATIONAL ORDERS ACCEPTED
Retail shop open: 9.00am to 5.30pm Monday — Saturday
Access/Visa orders: simply phone (0928) 35700 (10 lines) and ask for credit card desk

Post to: Northern Computers, Churchfield Road, Frodsham, Cheshire WA6 6RD

Please send............... (gty) single disc drives at £69.90 + VAT = £80.38. | enclose cheque/POforE........................
(please add £5.95 carriage) payable to Northern Computers Ltd. or debit my Access/Barclaycard no. ........ccccvvvincnnn
o1 faTy s A P SRR e R R L S R 1 e e e I

e T e e T T oy e SR . S o | O e e ot T el WIS e Bt Rk S e el R LU
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MAN ADVERTISERS INDEX
Q 30 Computers 207 L
ACORN ‘nculn Microsystem
SPECIALIST COMPUTER CENTRE fij{- AR&F Software Linear Graphics x Lo
* Acornsoft 130 Losco >
;E: COMPUTERS: ke Advanced Memary 15 LVL 15?
'“'I o ; -
nar,uumgwrs 3300  PsDn mfnﬁu S ¢ Diwvia Simaras 16,17 M
b R R DS/AQT 807 400K i MFESEM Technology M§$§§n$vstam . 147
BB Model B+ DFS + Fconet 3525 POD3DS/40-50T/800K 28000 ki é;::pute - 165 Mem e : 2‘I 69
Acorn Tel . 49900  CUMAN . ' rGroup 34,35 Merli 13
iEEE. cosie ArafOMs 115113 MicoPress o 104
m 55 : 40-80T .
ﬂcw:zsitl'zzsﬂ, i 193,00 C08005 ﬂ;gnggr.l;ﬂnwsml 17995 177  Micro Resources 104
Acodn IEEE hlrh:'“m gggﬂ'ﬂ' 357 Drivex OT/300K (PSU) 32935 Bee-Tee Products Microdis : ?3
HARL 1500 OPUS DDOS b Bashiact 178 ] Misramun Compyiat 203
ANRD DISC SYSTEMS : 5401 SS0T 4 D005 Yo Betasoft 23 e 1Eg
e e T BHL Software e e 55
Level 3 - DiIsC § ; izzell Co icroware
ELECTRON cuHPUTE;"sﬂ.un View |r..1J"TILIT'E5‘ ek C. Brown gty :é? M*gﬂwarld Computer '
Elsclian : it Printes Driver Generator roup
. Plus Ome Interface (Printed’) b tiiose b Care EI i Microwrit 26
oystick}  53.9 Began 59.80 ecironics : Sk
m;ﬂam:mm“ Deve) IIB.DS M:m:::: Databaze 1535 Carson Dﬂ"l“ﬂiupm s 93. 167 Mig hty Micro ;GB
Eleciren Viewshest 29.95 S-Pascal 5900 Cash & Carry Co e 177  Miracle Technolo o
TORCH COMPUTERS: Turtl Graphis e Centrefine Engin?glil;m SSE eoce Houm e :5’?
H Calewl £ g 170
280 Drsc Pack oy ulatvons 19.90 Chalice Softw
75 rn P-System G ars 1
e 1 B = iy e iy |, 134 NorthemComputers 208
LT AveTEM: I Beages Staa by 1500 Cla - : 71 Olympic S
o by EM: o Raor Pk 1508 i r;: &; Micro Supplies 122,123  Opus ystems 176
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BATTLE OF BRITAIN

for 32K BBC Model B
— any operating system

Features Include:

Mode 2 full colour graphics
Realistic sound effects

3D visual effects

Choice of skill levels
Authentic settings and aircraft
Full briefing

Total mission score/high score
Tips to improve your game
Fuel; Oxygen; Ammunition
Pilot's log (disc version)

SEAWARFARE GAMES

RAMGE
L3aa

4

BLOCKADE

Realistic submarine warfare game. Use
your torpedoes to prevent the enemy
ships reaching port with their valuable
cargo. Have you the skill and
judgement to sink them all and
maintain the Blockade?

SUBHUNT
e

Aboard a destroyer in the Atlantic,
protecting our convoys from the
U-boats. Seek the enemy with your
ASDIC, then destroy him with your
depth charges — before he gets you!

TLE OF BRI TIRCH

TRy ET
ULl

l;' aren 1 == O

Now you can fly with the Few!
s U R e e

Scramble your Spitfire and climb through the clouds to intercept
the enemy raiders. Ground Control will guide you, but accurate
flying is a must, and will score you extra points.

“Tally-ho!” The sky is suddenly full of planes. You get a Heinkel
111 in your sights and have to use all your skill to hold him there
as he jinks and weaves to avoid the devastating fire power of
your eight Browning machine guns. Your aim is good, and he
explodes in flames, strewing wreckage in your path.

Watch out! Your mirror tells you there's an Me109 on your tail.
You see the flashes and hear the chatter of his guns. You dive
steeply away, and manage to shake him off. A Hurricane fills your
sights and you almost open fire on him. That could have cost you
a lot of points! Planes zoom towards you and climb and dive
around you as you seek out your next target. A slow-moving
Stuka falls easy prey to your guns and with your low ammo
warning light flashing, you carefully aim your last few rounds at a
fleeing Junkers 88.

You throttle back to conserve your dwindling fuel supply and set a
course for home. From time to time, clouds blot out your view of
the horizon and you are dependent on your instruments. With the
airfield in sight you lower your flaps and gear and side-slip gently
to line up with the runway. Although you have survived another
mission, you cannot afford to relax yet, and the quality of your
landing can win or lose you points.

If all this sounds too much in one go, you can opt to concentrate
on just one phase of the game — interception, combat, approaches
and landings — or just enjoy some stomach-churning aerobatics!

* 24 hour despatch

* Full guarantee

+ Retail/Distributor enquiries welcome

ORDER FORM: Please print clearly and send to:
I —
SLPE.SMﬁL ﬂ:Eﬂi BETASOFT, 5A St. Stephens Road, Cold Norton, Chelmsford, Essex CM3 6JE
1w H I
A. Both Sea Warfare games Please Tope S, At BBl
— 2 tapes for only £9.95. send me: Qty | Price | P&P | Total | Qty | Price | P&P | Total |Name and Address
B. All three games on one SU ¥ BATR i o ] B
disc for only £22.50. Blockade £6.95] 30p
C. Both Sea Warfare games | Subhunt £5.95) 30p
on one tape for Electron | Offer A £9.95| 40p
— only £9.95. :
Offer B £22.50] 35p
Unbeatable value Offer C £9.95| 30p
from BETASOFT i
| enclose cheque/PO for: £ £
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PACE

Micro Technology
PEAK OF PERFEC¥ION \\/\//
; el

~When you give your BBC computer a Pace
disc drive, you give yourself much more.

More time, More confidence, More flexibility, and
more importantly, Peace of mind.

. Aquality disc drive from #at& will give you the freedom

to use your BBC the way you want to use it. Why be |

dictated to by the speed of & ‘Data Recorder™ when all |

your programs and data car De loaded and saved in less [

than a tenth of the time with discs. You will very quickly |

become dependent on your drive. .
At Pace Microtechnology we realise just how important |

your drives will become so we build them to last. Each |

unit has a die-cast alloy chassis for rigidity and long-term |

stability. They use direct drive brushless DC motors for | ‘

accurate speed control and L3I technology for high .

reliability with low power cdnsumption. The heads are |

long-fife ceramic ; S eE
But the quality doesn't stop with the mechanism. The i

cases are functional yet attractive enamelled aluminium. I3

Only the highest quality data cables are used and each '

drive is individually tested before and after building. Our

after-sales service is second-to-none, | 52
Quite simply, what more ¢ould you want? \ 9

For further information call us on 0274 729306 or write I', Bra
to the address below.

NEW Self-powered Pace drives

With the addition to our range of self-powered
drives, we now have the|largest range of drives
available for the BBC.

Single drives. Dual drives. Single drives in dual cases {for
simple upgrading). Drives with power supplies .

Drives which use the BBC auxiliary power socket

40/80 track switchable drives . |
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I A CHALLENGING ARCADE-STYLE ADVENTURE _

SCREEN L A ws ca At ACORN ELECTRON VERSION

Your mission s 10 retrieverall the diamonds from a series of underground caves; some of the
diamonds are easy.to callect but many-are located in cleverly-constructed traps of falling
rocks and boulders. Gther diamonds lie nearby giant eggs which hatch into ferocious
reptiles. You are aided by maps fo guide your way through the 12 increasingly difficult
levels. Each level features 4-way screen-scrolling over an area of 16 times the size of the
screen — an enormous challenge by any standards! A fascinating strategic game with an
ingenious “password” feature which enables you to skip screens which you have already
completed once Our best game yetl

o9
eflfloﬂ When all 12 levels of Repton have been completed in succession,
a congratulatory message is displayed on the screen. The first person to send us a
photograph of this screen will win £400. Closing Date: 30th September, 1985,

We PAY UP TO 20% ROYALTIES FOR HIGH QUALITY BBC MICRO AND €ELECTRON PROGRAMS.

SUPERIOR SOFTWARE LTD.

OUR GUARANTEE

CAC
\

[1) Al our sofhware is despaiched within 48 hours .
DEDT M U ?,. F?egerﬂ HDUSE, by first-closs post ‘
[2) bntha unlikely event that ary of our soffwarne ‘
lails fo load. return your cassette to us and we

will immediately send a replacemeant

Skinner Lane, leeds 7. ‘W”
Tel: 0532 459453, -
. N ‘.‘ \
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