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Excellent use of the high-res graphics
help to make thisthe most flexible chess
game available. A choice of hundreds of
different skill levels control the playing
strength. This game has beehcoritihualiy
updatedoverthe pastfew^earsiind this
latest version incorporatesa host of new'
facilities, including the ability to:
Change the board and piece colours.
Replay a game, move by move.
Change levels whilst playing.
Ask the computer to suggest a move.
Force the computer to make a move at
any time.
Save a game on tape or disc.
Blitz play within a time limit.
Mate in 2, 3 or 4 moves.
Castle and en passant.
Quite simply the best chess game avail
able for the BBC Micro.
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. New Release .

draughts
*'from the same author as out be
selling Chess program this! gam
incorporates many of the feature

etc. A high resolution colour di
user may change the colours
option to choose the rules of play me
this game extremely flexible. §.]

Works with all Operating Systems.
Only

£8.95 including VAT, postage &packilg.
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CASH OR ROYALTIES We specialise in quality sollware
lor Ihe BBC machine and can oiler Ihe best rates around
We are always interested in obtaining new programs to
add to our range and oiler either a cash payment lor the
outright purchase or alternatively pay a royalty on each
one sold

lauter
LORce, s 16 Wayside, ipperfle\d, 'rMKmi;:. WP4:pBt: Telephon»| 09277) 69727:»



JASMINE
SOFTWARE

ARE YOU A

PROGRAMMER?
or

Do you have any ideas for
games or educational

software?

We are looking for programs
or ideas.

Royalties or lump sums paid
for quality work.

INTERESTED?

Contact Dave Hood on
0274 729306

or write to:

JASMINE SOFTWARE

92 New Cross Street, Bradford BD5 8BS
Telephone: 0274 729306
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The Micro User welcomes program list
ings and articles for publication. Material
should be typed or computer-printed, and
preferably double-spaced. Program list
ings should be accompanied by cassette
tape or disc. Please enclose a stamped,
self-addressed envelope, otherwise the
return of material cannot be guaranteed.
Contributions accepted for publication
will be on an all-rights basis.

c 1983 Database Publications Ltd. No
material, may be reproduced in whole or
in part without written permission. While
every care is taken, the publishers cannot
be held legally responsible for any errors
in articles or listings.

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

Distribution to the news trade in the UK
and Ireland is by Wells Gardner, Darton
and Co Ltd., Faygate. Horsham, West
Sussex RH12 4SU (tel: Faygate 444).
Enquiries regarding overseas distribution
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NEWS
Keep in touch with all the latest happenings in
the exciting world of the BBC Micro. 9

LOOPS
Get your micro going round in circles with the
latest instalment of our beginners' series.

€Q

HARDWARE
We review the Hobbit - the fast, tape-based
data storage system - and give our verdict.

£D

EDITING
Our further explorations of the world of print
fields and spaces result in neater output.

ED

GONE FISHIN'
You'll fall hook, line and sinker for our gentle yet
fascinating game of the month.

€9

STRUCTURE
The last part of Roy Atherton's highly acclaimed
series leaves you with three golden rules.

HD

GRAPHICS
Circles made simple is the theme of this month's
colourful exploration of computer graphics.

CD

SOFTWARE SCENE
Our frank and thorough reviewers give their
verdicts on latest programs for the BBC Micro.

CD

BACK ISSUES
Make sure your Micro User collection is com
plete. All you've missed and how to get it.
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INSIDE

this issue

BBC MICRO

BIUB^L
SSOBBB
BBBB

Gone Fishin'
Join the anglirs on

.-TX Iht bonks of Laka Boob

The first edition of
ELECTRON USER -

the exciting new
magazine for users of
Acorn's latest micro,

the electrifying
ELECTRON.

EJ LINK UP
Paul Beverley shows you how to join two BBC
micros, and make your own "second processor"

CBCOMPETITION
Finish off a simple limerick and you could be the
winner of an Acorn Teletext Adaptor.

(pj UPGRADE
Add a light pen to your BBC Micro - the Beeb
body building course shows you how.

m CONTOURS
Let your micro put you on the map with this
ingenious contour plotting program.

QJ FORMAT
Our expert Jim Notman goes even further into
formatting in the pursuit of neater listings.

m WORKSHOP
This month we feature a program that allows
you to add joystick control to your programs.

fSf TAPE OFFER
Save yourself the chore of keying in programs
from this issue with this month's cassette.

QJ BASICODE
Micro shall speak unto micro with this
revolutionary computer language from Holland.

113
L

MICROMAIL
The section you write yourself —a small selec
tion from the letters pouring in every month.
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Prints in 7 colours on plain paper
Colour screen printing in ALL Modes (inc. Mode 7)

*£59

Uses RS423 output. Cable supplied
(Note: OS 1.2 only)

Printer RS423 input has 3.5Kbytes buffer

cial Mode 7 Teletext 2 page store with
tout size option.

25 CPS primary colour speed for listing,
tc. (5x7 matrix)

lied

ONLY £495

ILITEGREK LTD
' "I* 11 C*J ik'TIB I io, i \ pH»5 f«i i i3n P ] «91 '

Tel: (0283) 215432. Telex: 377106.
Prestel: 200650



Look at our

TWILLSTAR COMPUTERS
4 % LIMITED ^ *

The computer dealer with
the keenest prices and service.
BBC MICROCOMPUTER
Model B £399
Model B+Disc Interface £469
Model B+Econet £446
Model B+Econet+Disc Int £516
Disc Interface Kit £109

Speech Synthesizer f^wiNsrocr
(offical BBC) ^SJVtjngI £54
BBC 6502 2ndprocessor £195.50
280 2ndprocessor £295
Teletext Receiver £225
Upgrade Kit £50
BBC 16K Memory £18.50
BBC Print User input/output port £8
BBC Analogue Kit £7.30
BBC Serial £7.80
BBC Expansion Basket .• £7
1.2 Operating System (incl. fitting) £11.50
WORD PROCESSORS
View Word Processor £59
Word WiseWord Processor £45

DOT MATRIX PRINTERS
Shinwa CP80 F/T £395
Epson FX80 F/T £425
Epson RX80 T £305
NEC PC 80 20 £375
Parallel Printer Lead £13
2000 Sheets Fanfold Paper £15
Daisywheels
Juki 6100 Daisywheel with 2K Buffer £431
Silver Reed Printer/Typewriter inc. RS232
Interface (just plugs into your BBC) £431

WORD PROCESSING PACKAGE
BBC Model B plus Disc/lnterfaxe fitted view,
Juki Daisywheel Printer, a
200K Dual Disc Drives "> r„^<"
ONLY £1,360 (incl. all cables) ^Duy-A

SERVICE CONTRACTS TO EDUCATION
AUTHORITIES AT DISCOUNT
OFFICAL ORDER FORMS FROM DEALERS,
GOVT. DEPTS. COLLEGES AND SCHOOLS
WELCOME.

Barclaycard and Access

Wecan't possibly Yist all we stock,so pick
up the phone and ring574 5271 and just ask
- we'll be pleased to give youour best prices.
CARRIAGE ON COMPUTERS, PRINTERS ETC £8.
Nodelivery charge on largeorders.

MONITORS
Phillips 2006 14" col. TV/MonitorZ.. £255
Expertlyconverted, come to our showrooms and
compare. Use it as a very high resolution colour
monitor, then switch to your favourite TV
programme.

Microvitec 14" 1431 £287
Sanyo 14" £253
JVC (Electrohome) 14"High Res. £344
Green Screen Zenith 12" £89
BBC Official 12" £95

Disk Drives
Single Drives Cased
100K £175.50
200K £245
400K £299
Single Drives Cased with Power Supply
100K £210
200K £279
400K £345
Dual Drives Cased with Power Supply
200K £379
400K £499
800K £599
Single Switchable 40/80 Track
200K £255
400K £310
Dual Drives Switchable 40/80 Track
200K £399
400K £450
800K £599

Disc Cable fffl --£9.50
Dual £13.50

DiscOperating Manual & Formatting Disc £10

Floppy Discs in packs of 10
Single Sided40 Track £20
Single Sided80 Track £29
Double Sided 80 Track £35
Lockable Storage Boxes £24
Library Storage Boxes £2

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

Open SIX DAYS A WEEK - 10 am-8 pm

Cassettes

All BBCCompatible
Sanyo DR101
Elftone
Official BBC Cassette
Recorder

Cassette Recorder Lead

£44.85
A £32.20

-\Star;^

SOFTWARE
Business:-
Beebcalc ROM based spreadsheet £39
Gemini Business Software
Cashbook, Final Accounts £52 each
Invoice & Statements, Commercial Accounts,
Mailing, Lisp, Database, Stock Control,
Home Accounts, Beebcalc spreadsheet
Analysis, Beeb plot £19.95 each
Utility-
Analysis Disc&Screen DumpROM £17.25
Compatible for MX80 FX80etc. copy.
DiscDoctorcontains useful disc utility
programs, String search, function key
editingformat ability £25

Educational
Acomsoft-
Speed &Light £11.90
Density &Circuit £11.90
Chemical Analysis £13.80
Chemical Simulations £13.80
Chemical Structures £13.80
Jars £13.80
UPS/FORTH £16.85 each
Games: Rocket, Raid, Chess, Missile Base,
Snooker, and manymore at £9.95 each
We stocka large rangeof software from
Bug Byte, Program Power, UK, Superior A&F
Shuttle for BBC £14.95
Flight Simulation (747) £7.95

Books
Complete rangeof booksincluding:-
Programming and Interfacing the 6502....£14.40
Easy Programming for ^;Star^
BBC Micro /Buy\ £5.95
35 Educational Programmes ^ "^
for BBC Micro £6.95
Further Programming for BBC Micro £5.95
Learning to use the BBC Micro £4.95
Basic Programmingon the BBC Micro £5.95
21 Games for the BBC Micro £5.95
Games for BBC Micro Play £6.95

ODDS
Official Joysticks £13
Compatible Joysticks Damping Control £15
Dust Covers - for various machines - from.£3.95
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VI

Di/c Doctof
This ROM started lite as a tew disc utility routines. However it has
steadily been extended to include very many new commands and
features, some ol which have nothing to do with discs.

There follows a list of all the commands in this ROM. These can be

entered Irom the keyboard or can be combined into the user's
program. They are also accessible from other language ROMs such
as WORDWISE.

-X-DIS
This is a very powerful disassembler. Special options allow 'offser

disassembly (which makes the disassembly appear to have come
from another address), following of jumps and branches and skip
calls to the MOS or BASIC. Output can be directed to file or the
printer..

-f- DISCTAPE

This command will automatically transfer files, machine code and
BASIC programs from a disc to tape.

-/."DOWNLOAD
Loads a file from tape or disc and moves it to any address. The

normal address is &E00 allowing programs to be run on Disc systems
without any loss of memory.

-X- DSEARCH

Will search the current disc for a string of characters or any
sequence of bytes The search starts from any track. When found the
disc editing routine (DZAP) is entered.

*DZAP
This is a disc editing routine that displays any sector of trie disc. The

cursor may be moved around the sector and new values can be
entered in hex. decimal or binary or as ASCII text

*EDIT
Displays the contents of any function key for editing, so that long

and complicated #KEY definitions do not have to be entered from
scratch every time any alteration is needed.

*FIND
Allows a BASIC program to be searched for any string, such as

variable or procedure names, displaying all line numbers in which
that string occurs.

•X-FORM
Formats blank discs to any number of tracks Options allow only

specific tracks to be formatted. One special option will format discs
that can have dual catalogues allowing 60 files per side of the
disc.

*JOIN
This will join one or more disc files together as one file. It may also

be used for making copies ol any tile on the disc.
•X-MENU

Typing :}:MENU or pressing M-BREAK willdisplay a menu of all files on
the disc saved under a special directory. Simply selecting one of the
menu options will load and run the program.

-X-MOVE
Moves a BASIC program from any page to any new page in

memory. Amongst many other uses this allows programs on disc
machines to be moved to &E00

^•MSEARCH
Searches memory starting at the given address for any string or

sequence of bytes. If the string is found, the area of memory is
displayed with the memory editor (MZAP).

#MZAP
Very much like the disc editor, this displays a window into memory.

Once the cursor has been moved to the correct byte, new values may
be entered in hex. decimal, binary or as ASCII characters. The window
may be scrolled up or down through memory.

^•PARTLOAD
Allows any part of a file to be loaded into memory. This would allow

a very large file to be split up into more manageable units.
•ft RECOVER

Any number of sectors can be loaded from the disc into memory
with this command. Allows the recovery of any data from the disc such
as deleted programs etc.

-,V- RESTORE
The opposite of the above command. Puts back directly onto the

disc any section of memory.
>.'• SHIFT

Used to move any section of memory to any other address.
SWAP

This swaps catalogues on special dual catalogue discs, allowing
up to 60 files per side of a disc — almost twice the normal.

*TAPEDISC
The opposite of DISCTAPE, this will automatically transfer files from

tape to disc.
* VERIFY

Verifies that the disc specified is readable.

This professionally written ROM contains a full help menu giving the syntax of all the commands and is
totally compatible with the Acorn DFS.
Available now.

Complete with full spiral bound manual and fitting instructions.

£33.35 incl.VATand p&p

Tcimi
A Terminal emulation ROM. This ROM communicates via the RS-423 interface allowing the BBC

machine to act as an intelligent terminal to other devices such as Modems, Acoustic Couplers, Mainframe
computers, or other BBC machines.

This ROM may be used in several distinct modes — as a 'dumb' terminal so that it will only respond to a
limited number of control codes; a custom mode which enables the user to define different defaults for the
baud rates, screen modes, parity, etc; a VT52 emulation mode which makes the BBC machine act as a VT52
terminal allowing direct cursor addressing etc. Lastly, a BBC mode in which TERMI will respond to the normal
BBC control sequences and so allows the micro to be used as a slave graphics terminal for instance.

£33.35 incl. VAT and p&p
A full specification of this and our range of other ROMS is available'from the address below.
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Sulis Software

An exciting new range of educational programs
Getting down to learning a tricky sub

ject can become a good deal easier when
there's an element of fun involved. And
that is just what Sulis have introduced
into their outstanding range of quality
educational software.

In games like BESIEGED, (one of four in
the SPELLBOUND series) the player learns
to master the many quirks of English
spelling. Correctly spelling some 'imposs
ible' words helps to save a beleaguered
city from a horde of infidels!

WORDSPLITS, available for two different
age-ranges, offers hundreds of words
that every child needs to recognise easily.

Not just content in getting to grips with
the English language, Sulis helps tackle
French verbs {regular & irregular) with
TENSE FRENCH, takes a journey back in
time with TIME TRAVELLER to get some
historical facts right and even throws
down a challenge to Shakespeare buffs
with MASTER BARD.

A!//,
Produced by

§?4reS£ Sulis Software,
^"/Vo'S 4 Church St., Abbey Green, Bath BAl INI.,

'/•iV England

Sulis's developing programme of soft
ware, initially cassette-based, is available
for use on some of the most popular
micros including the BBC Micro.

Each title in the Sulis range is attract
ively packaged (and priced!) and can be
obtained from all good bookshops and
computer stores. In the meantime, for a
free copy of the Sulis Software catalogue,
just return the coupon.

I To: John Wilson, John Wiley & Sons Ltd.,
FREEPOST, Baffins Lane, CHICHESTER,

1 West Sussex P019 1YP (No stamp required)

Please send me the complete Sulis catalogue

NAME

| ADDRESS
I

BBC

Marketed by

John Wiley & Sons Ltd.,
Baffins Lane, Chichester, Sussex P019 III),
England Tel. (0243) 784531

October 1983 MICRO USER 9



ARE YOU SERIOUS?
REPLICA is the fastest selling disc

utility for the BBC Micro and

THE KEY is a close second-BUT WHY?

REPLICA and THE KEY give you, the user, what you want.
You have bought your disc drives and now want to take
advantage of them, but most of your favourite software will
not run with the disc interface and even if you are prepared
to pay out for disc versions of everything you can't get them
and if you have 80 track drives you might as well give up. If
you know everything about the DFS, memory locations,
saving procedures etc, you can probably save some of them
onto disc. What's a half hour per program, and it only takes a
few minutes to find, load and relocate it each time (if you
can remember the sequence).
On the other hand you could buy REPLICA, enter a few
details i.e. 1) program name, 2) number of sections, 3)
CHAIN, *RUN or #L0AD 4) press play and then make a cup
of tea whilst the program loads from cassette for the last
time. When you return the program will be on the disc and
shown in a menu under the name you gave it. There are now
eight alternative storage methods and one of them will work
with most programs. There are some exceptions but the
outstanding sales figures for REPLICA indicate that they are
not relevant. Many users have purchased 4 or 5 copies of
REPLICA and it is now the recognised format that dealers
use to display their software.

REPLICA will hold 8/10 programs on each disc, tney can be
erased if required and a new batch saved, but why not just
buy another REPLICA and keep your programs on disc
permanently (it costs about £1 per program).
REPLICA £9..95 (state 40 or 80 track)

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

GRAFKEY (joystick & keyboard) £7.95
GRAFDISK (state 40 or 80 track) £12.95

THE KEY

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

1) FORM40 - now much faster.
2) FORM80 - now much faster.
3) BACKUP - has that effect on some people because it
allows even most of the protected discs to be backed up -
faster too.

4) EDITOR - display, read and alter sectors, even if you can't
list the program. Highlight any byte whilst searching, make
additional searches, edit bytes - now allows entry in HEX or
ASCII and in string format. Dump a sector to printer, file
pointers etc etc. You can now see how data is stored on a
disc and alter it if you wish. Of course, it's also faster.
5) RETRIEVE - don't despair when you have a corrupted disc
or if a program is accidentally deleted, using RETRIEVE your
worries are over.

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

THE KEY £12.95 (state 40 or 80 track)

SHADOW
A tape cloning program that will enable you to make security back
ups of your valuable cassette based software.
SHADOW works with 99% of all known programs including those
with "locked" sections or those containing 2300 BAUD sections.
Handles programs of any length and works with any operating
systems.

SHADOW is the definitive tape backup system. Also on the same
tape is a very useful program called "INSPECTOR" which allows the
user to page through memory, search for a string, etc.
BOTH PROGRAMS £8 incl.
(This program for personal use only).

JOYSTICK UTILITY

Converts non-joystick programs to
work with joysticks. Works with any

program using INKEY(-), which
applies to most programs. Easy to

use, just press the keys you want to
transfer. Supplied on cassette but can

be transferred to disc.
CASSETTE £5.00

JOYSTICKS

Pair of fully proportional
joysticks of compact and

handy size

£17.95

EDUCATIONAL CORNER
(for the 5-11 age group)

THE GARDEN - 3 programs with
superb graphics. Covers: colours,

spelling and understanding. Cassette
£6.95

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

range. Cassette £4.95
MATCHING - 4 programs covering
numbers, words, shapes and patterns.

Cassette £5.95

COLOUR MATCHING - A superb
teaching-aid, using animation

techniques in Mode 7. A hit with
adults and children alike. Cassette

£4.95

And now SHAPE MATCHING using
the same techniques. This is the second
in an integrated approach to teaching.

£5.00
INTRO —A simple programming

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

(and 9 page manual) £7.95

SINGLE KEY ENTRY
Requires 1.2 O.S.

A very useful utility that provides
single key input of 66 key words.
Just like having 66 function keys.

Compatible with issue 1 & 2 basic
and discs.

CASSETTE £5 inclusive

PROGRAMMERS
We are constantly seeking new and interesting programs. Why not send
yours for appraisal? Do not worry if the presentation is not to professional
standards —we are looking for new ideas and we will advise and assist in
bringing your program to the required standard. You have got nothing to
lose but much to gain - So why not send your program today? 40 Track
disc if possible or two copies on cassette. In some cases we will even
provide disc drives against future royalties.
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Dept. BMU9, Providence House,
222 Townfield Road, Winsford,
Cheshire CW7 4AX.
Tel: 06065 51374

All prices inclusive of
VAT + Carriage - No Extras.



ONLY £7.95

Fight for your life in this exciting, all action
'3-D' graphics adventure. You have been left
for dead by your crew members in the vast complex known as Moonbase Alpha.
Dash from room to room, up and down stairs and ladders in your attemptto
escape. Search for the kindly doctor, somewhere on level seven, and if you have
collected enough gold, he will transport you to safety in his time machine.
If you think that sounds easy, you haven't bargained for the Green Grappler,
Deadly Doris, the Metal Mauler, Demon and Marvin. If you get into difficulties
the Wizard is there to help you, and as a last resort, you may take a pill and
increase your strength by turning into a Hulk. You may never find your way out,

but you will have lots of fun trying I
MOON RAIDER (Model B) £7 96

As pilot of the highly manouverable Space Fighter you
must try to penetrate the defences ofthe alien mnon. Your
craft is armed with a rapid-fire laser cannon and a large
Suantity of the latest Trvex bombs. Against you are self-

ringrockets, nuclearAck-Ackguns, spaeemlnes, 'Fiuers'
and meteors not to mention the network of narrow pas
sageways that need to be negotiated. You have only
limited fuel which must be replenished by either bombing
the enemy fuel dumps or docking with the refuelling
station. There are 6 phases to get through and 4 levels of
difficulty. The game can be started at any phase and on
any level. The controls are either from joysticks or from
standard or user-defined keys. A game of the very highest
standard.

DANGER! UXB £7.95

An explosive new, machine code release from Program
Power. Basedon die popular arcadegame, the object of
Danger UXB is to run and slide from bomb to bomb,
defusing them as you go. Three levels of starting difficulty
caterfor alllevelsof player, eachlevelbeingprogressively
harder. Every skill level has its own 'Hallof Fame' with
scores ranked from poor to master. Excellent graphics and
sound, along with great attention to detail (such as the
Stomping Boots and Bonus points), make this a very
addictive game.

CHESS (Model A £5.95 Model B £7.95)
Our excellent machine code program—now with superby
MODE I, colour graphics. Six skill levels, play black or
white, illegal moves rejected, 'en passant', castling, take-
back of moves, and include Blitz Chess where you must
move in 10 seconds, set-up of positions for analysis, re
play of a game just played and saving of part completed
games on tape. On loading, a 1972 Spassky/Fischer game
can be replayed.

DANGER! UXB

Other program* available: Killer Gorilla £7.95/
Demon Decorator £8.95/Croeker £7.95/
Alien Swirl £6.95/Reversi (A & B) £5.95/
Asteroid Storm £7.95/Laser
Command £7.95/Swoop £7.95/Wall £5.95/
Beebtote £5.95/Caveman Adventure £6.95/
Labyrinths ot Lacoshe £7.95/Adventure £7.95/
World Geography £6.95/Whare? £6.95/
Constellation £6.95/Physics £6.95/
Chemistry £6.95/Junlor Maths Pack £6.95/
Barrage £7.95/Galactlc Commander £7.95/
Timetrek £7.95/Footer £7.95/Poker Dice £5.95/
Filer £9.95/Beebmon £7.95/Draw £9.95/
Disassembler £6.95.

WE ARE AUTHORISED DEALERS

FOR ACORN ATOM, BBC MICRO
& DRAGON 32

Written any Programs? We pay 20% Royalties
for DRAGON. SPECTRUM. B.B.C. PROGRAMS

S®tB(o)®®

SPECIAL
OFFER i

Deduct CI per cassette
when ordering

MICRO POWER LTD.
Dept.BMUlO
8/8a REGENT STREET,
CHAPEL ALLERTON,
LEEDS LS74PE
Tel: (0532) 683186 or 696343

All prices inclusive-of VAT. Pleiise add 55p •T^TB ••••
per order Post and Packing. ^x j i-Jj-i'-'m
Please note: All programs are available at all good
dealers or direct from MICRO POWER LTD.
•Now also available at selected W.H.Smith stores

GB@(F

B



DISK DRIVES FOR THE BBC
AT THE BEST PRICE

FIRST TIME EVER. INCLUSIVE PACKAGES AT EXCLUSIVE PRICES.
100K standard 51/4in. single sided (including casing, cabling and DMFS) - £239.95
400K 51/4in. slimline double sided (including casing, cabling, disk interface and DFS kit) - £389.95
800K 51/4in. double sided (including casing, cabling, disk interface and DFS kit) -£649.95

All prices are inclusive ofVAT andevery drive comes with a free disk.

The greatest problem for most BBC users is thatthey cannot afford a disk drive to
make the best use oftheir equipment.

But our prices put disk drive ownership within reach. Which is
particularly good news for the enthusiasts who would never havedreamed of
getting their hands on 400K or 800K.

And then there is the DMFS disk filing system which will cost you only £45.95
if boughtwith one ofour disk drives.

Normal price is £91.95! Or £138 with interface!
It should be obvious now that doing business with PaperLogic

means a greatdeal.
Dealei; educational and government enquiries are welcome.

^
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SIR ROM BOARD

the ROMboard
for the BBC micro

* 12 extra sockets allow up to
192K of ROM space.

* Easy installation, just plugs
in, no soldering required.

* Fits snugly inside BBC case
- only 7" x 5".

* Write or ring us for full
details. Price £35 plus VAT.

Plus £1 postage and packing.

ELECTRON:

We have a range of
hardware add-ons available
for the Acorn Electron
including A to D (joystick)
port, printer interface, ROM
Board and Teletext (Mode
7) adaptor.
We also stock a complete
range of BBC and Torch
hardware and software.

Sir Computers Ltd
91 Whitchurch Road,

Cardiff

Telephone (0222) 21341
October 1983 MICRO USER 13



If you think our prices are keen,
wait 'til you try our service.

di I was pleasantly |
surprised to receive
your parcel yesterday
only 2 working days
after I first wrote
to you - not many
suppliers in the small
computer market
manage such a fast
turnaround time.FF

J.L., London

Prices: all prices exclude
V.A.T. and carriage. Please
add these to your order.

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

Service:
All orders received by 3.30 pm are
despatched that same day by 1st
class post or Datapost, stock
permitting. Better than 95% of the
product range is in stock in depth
at any one tame.

Reliability:
All systems products are fully
tested before despatch and are
guaranteed to be in good working
order. All faults reported are fully
investigated and promptly put
right. Investigation has revealed
that the vast majority of these
faults have occurred as a result of
damage caused in transit.

Value for Money:
Due to our bulk buying power and
low overheads we are able to offer
very attractive prices for even modest
quantities. A straight comparison of
our price list with any franchised
distributor will reveal a huge
difference - in some cases our price
is a third of the competition. There
are no minimum order charges and
our post and packing costs are actual
costs. In addition we frequently have
special purchases and we always
pass the benefit of these reduced
prices onto our customers.

BBC Microcomputers
Model B £346.95

Model B iitted with disc
interface £431.95

Carriage £7.50

BBC Microcomputer
compatible disc systems

Capacity
100k (40 track)
200k (40 track)
400k (80 track)
carriage

Uncased C

140.00
195.00
240.00

3.00

Sgle. cased C

175.00
225.00
285.00

5.00

Dual cased £

315.00
420.00
525.00

5.00

All cased drives supplied complete withcables utilities disc and manual.
400k drives are 40/80 track switchable.
Single cased drives may bo upgraded to the dual configuration by ihe addition of the
appropriate mechanism.

BoxoilOdiscettes

single sided 40 track £15.00 + £1.00 p&p
double sided 40 track £25.00 + £1.00 p&p
double sided 80 track £32.00 + £1.00 p&p

Utilities disc and manual
(specify 40 or 80 track) £14.50 + £0.50 p&p

iiThank you for your
prompt, helpful service./f

J.W., Langley, Berkshire

"I am impressed
with your quick and
efficient service.fr

R.N., Peterborough

BBC Microcomputer
compatible monitors

Microvitek 14" RGB
Colour monitor
NEC High resolution
green phosphor 9"
NEC High resolution
green phosphor 12"
'NEC monitors are ideal for

word processing
carriage

BBC Microcomputer
accessories

post& packing
6502 Second processor
Z80 Second processor
Teletext adaptor
curriage
Pair of joysticks

£

249.00

129.00

139.00

£10.00

£
1.00

170.00
POA

195.65
5.00

11.30

BBC Microcomputer
upgrade kits
All kits include full instructions.
Fitting service available.

post & packing
Disc interface kit
Speech synthesis kit

BBC Microcomputer
Firmware

post & packing
1.2Operating System
Basic 2
View
View printer drivers (cassette)

BBC Microcomputer
Econet system

£
0.50

84.95
47.82

£
0.50

10.00
15.00
52.00

8.G5

Model B fitted with
Econet interface 387.82
Model B fitted with

Econel + disc interface 472.77
Level lileserver on disc 86.09
Printer server firmware 42.61

Clock box 39.13
Terminator box 30.43
Econet upgrade kit 60.86
Note:
Econet systems require a dual disc drive
(2 x 400k)
Installation service available
Cables and connectors supplied to order

BBC Microcomputer
compatible printer

Epson FX80 387.00

carnage 10.00
Box listing paper
(2000 sheets 9.5x11.5) 13.00

carnage —*-- 3.00

BBC Microcomputer
connectors and cables

post & packing
BBC21/A Printer cable including
Amphenol connector 13.00
BBC21/B Printer port
connector & 36" ribbon cable 3.24
BBC22 User port connector & cable 2.46
BBC23 Cassette recorder
cable (2 x 3.5mm +1 x 2.5mm jacks) 3.50
BBC24 7 pin din plug (cassette int) 0.60
BBC256 pin din plug (RGBoutput) 0.60
BBC26 5 pin din plug (serial I/O) 0.60
BBC27 5 pin din plug (econet int.) 0.60
BBC35/S Disc drive data
cable (single drive) 8.50
BBC35/D Disc drive data
cable (dual drive) 12.50
BBC36/S Disc drive power
cable (single drive) 3.20
BBC36/D Disc drive power
cable (dual drive) 3.50

BBC Microcomputer
Software on cassette and disc

Please send for hill list ol software
available by leading suppliers including
Acomsoft, Program Power, Superior
Software etc.

£

0.50

ii Fantastic service-
I wish more people
were as 'on the ball'
as you are. WW

T.P., Tiverton, Devon

f^ FOR FAST, IMMEDIATE
aP*A SERVICE YOU CAN
MM TEL. YOUR ORDER TO:

DISS (0379) 898751

EAST ANGLIA'S LEADING SUPPLIER OF MICROCOMPUTERS
AND COMPONENTS TO EDUCATIONAL ESTABLISHMENTS.

Rickinghall House, Hinderclay Road, Rickinghall,
Suffolk IP22 1HH. Telephone Diss (0379) 898751

Name

Address

For more information about the hardware and software

available send for our FREE CATALOGUE

Pasl lo Midwich Computer Company Limited, Rickinghall
House, Hinderclay Road, Rickinghall. Suffolk IP221HH

Postal Code

1

Telephone BMU•ML) I
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Canon
MDD % Height
51/4" Mini Floppy
Disc Drives

DRIVE MODEL PRICE (Inc. V.A.T.)
Dual Drive

Boxed
Naked Single Drive

Boxed

MDD110(SS40TK) £163 £187

MDD210(DS40TK) £209 £233

MDD 220 (DS 80TK) £290 £323

Lower Profile,
Higher Performance & More Data Capacity
The MDD range of floppy disc drives includes units giving
capacities from 250K unformatted (MDD 110)to one
megabyte of unformatted data (MDD 220). They support
both MFM and FM recording formats and incorporate the
superior reliability, maximum performance and extended
service life inherent in all Canon products.

DISC DRIVE UNFORMATTED CAPACITIES

WfKMode* SingleDensity (FM) DoubleDensity (MFM)
MDD 110 125K 250K
MDD210 250K 500K
MDD 220 500K 1000K

Dealer enquiries welcome

Single Boxed
with power supply

£209 £348

£255 £440

£345 £611

UNIT 2. CRABTREE ROAD, THORPE INDUSTRIAL ESTATE. EGHAM, SURREY TW20 8RN.
TELEPHONE: (0784) 35357/8/9

Dual Boxed

with power supply

£373

£465

£635

Prices on additional items (inc. V.A.T.)
Ribbon/Data Cable to Single Drive £11. Ribbon/Data Cable to Dual Drive £16. D.C. Cable forBBC Micro £7. Utilities Disc &Manual
for BBC Micro £20. N.B.The MDD 220 is selectable 40/80 TK with L.E.D.mode display. Boxed units are fitted with an
external 40/80 TK switch. U.K.carriage on any size of consignment £10.



THE BEST BBC MICRO SOFTWARE

PRODUCED BY AN INDEPENDENT SOFTWARE HOUSE

- TOP QUALITYMACHINE CODE PROGRAMS -

BBC

HUNCHBACK (32K) £7-95
An excellent version of the arcade game where
Quasimodo attempts to rescue Esmeralda.
Beautifully detailed animation (the best we've yet
seen!) as Quasimodo leaps over the ramparts
dodging rocks and arrows, swinging on ropes,
avoiding the guards' spears, and ringing the bells.
Twelve different screens of action, starting easy
and becoming extremelydifficultChoice of starting
speedandskill level. Aprogramming masterpiece!
(For use with KEYBOARDor JOYSTICKS).
• ••NEW RELEASE •••

FROGGER (32K) £7-95

Not just another version of Frogger... this is the
arcade-quality versionthat you've been waiting to
see. Graphically brilliant with gaping-mouthed
crocodiles, diving turtles, flies, and frogs that (lex
their legs as they jump along, Increasing difficulty,
and responsive controls,
(For use withKEYBOARD or JOYSTICKS).
"... verygood indeed... fast dicker-freegraphics
anda frogthatreallyhops!"
... BEEBUG MAGAZINE
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INVADERS (32K) £7-95

Superb version of the old classic arcade game,
with novel enhancements. 48 marching invaders
drop bombs that erode your defences, and two
Sses of spaceship fly over releasing large bombs

at penetrate through your defences. Increasing
difficulty,hi-score, superb graphics and sound.
(For use with KEYBOARD or JOYSTICKS).
"... wellproduced, withcolourfulgraphics."
.., YOUR COMPUTER

Q'BERT (32K) £7-95

A great new arcade game reaches the BBC micro.
In this game, you have to move over a pyramid
of blocks altering the colour of the blocks as you
pass over them. Easy! Except that you have to
avoid the balls, which tumble down towards you,
and the pyramid's snake, which has a deadly sting.
Transportation discs can be used to help you in
your increasingly difficult task. Sound effects, hi-
score, rankings, skill levels.
• ••MEW RELEASE •••

SPACE FIGHTER (32K) £7-95

Arcade-style game based upon features from
DEFENDERand SCRAMBLE. 5 typesof menacing
alien (ire at you and may attempt to ram you.
Separate attack phases, fuel dumps, repeating
laser cannon, asteroids, smart bombs, hi-score.
rankings. 6 skill levels, sound effects.
"A thoroughlyenjoyableprogram, well worththe
money...".'.. HOME COMPUTING WEEKLY

CENTIPEDE (32K) £7-95

Incredible arcade type game featuring mushrooms,
snails, flies,spiders, and the centipedes of course.
Excellent graphics and sound. 6 skill levels, hi-
score, rankings, bonuses, and increasing difficulty
as the spiders become more livelyand the number
of mushrooms increases.
(For use with KEYBOARD or JOYSTICKS).
"Visually thisgame compares wellwiththe arcade
version, being colourful and clear."
... YOUR COMPUTER

ALIEN DROPOUT (32K) £7-95

Based upon the arcade game of ZYGON.but our
version improves upon the original arcade game
itself. You have to shoot the aliens out of their
"boxes'' before the "boxes'' fill up. Once full, the
aliens fly down relentlessly, exploding as they hit
the ground.
(For use with KEYBOARDor JOYSTICKS).
". . . these moths are out to get more than the
clothes inyour wardrobe"... YOUR COMPUTER

DEALERS ... DEALERS ... DEALERS ..
Our software is now available at all good dealers including:
W. H. SMITHS - Selected branches

BOOTS - Selected branches

ELTECCOMPUTERS, 217 Manningham Lane, Bradford.
BGCON LIMITED, 18 Mansel Street, Swansea.

WEST COAST PERSONALCOMPUTERS, 47 KyleStreet, Ayr.
MICROSTYLE, 29 Belvedere, Lansdown Road, Bath.

ELECTR0NEQU1P, 36-38 West Street, Fareham, Hants.

BYTEWARE LIMITED, Unit 25, Handyside Arcade, Newcastle.
MICRO MANAGEMENT, 32 Princes Street. Ipswich.
3D COMPUTERS,230 Tolworth Rise South, Tolworth, Surrey.
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ROAD RUNNER (32K) £7-95

The only full feature machine-code version of the
arcade game available for the BBC micro. Features
include: scrolling screen, radar display, checkpoint
flags, fuel gauge, smoke screens. 6 skill levels,
rankings, increasing difficulty,and sound effects.
(For use with KEYBOARD or JOYSTICKS).
"77ie game becomes very hard and has very
smooth graphics. Excellent."
... BEEBUG MAGAZINE

GALAX1ANS (32K) £7-95

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

. . well produced, with colourful graphics,
responsive controls and the usual bunch of extra
terrestrials."... YOUR COMPUTER

FRUIT MACHINE (32K) £7-95
Probably the best fruit machine implementation
on the market. This program has it all. . . HOLD,
NUDGE. GAMBLE, spinning reels, realistic fruits
and sound effects.
"Thegraphics are verygood..."
... YOUR COMPUTER

COLDFTZ ADVENTURE (32K) £7-95
Can youescape fromColditzwitheverythingyouneed to yet home? Graphicsarc
used at im[>oitantstages in the game, and a haunting tune plays as you start the
quest Achallenging adventurerequiringcarelullogicalthoughtto makeyourescape,
• •• NEW RELEASE •••

CRIBBAGE (32K) £6-95
An impressive versionor the card game ol cribbage Playagainst Ihe computer,
and! tin-scoresbeingpeggedontothecribbageboard Very goodgraphics,and
the cuminitei plays extremely well, lull venlicatum .11 all stages ol (day
• ••NEW RELEASE •••

PONTOON (32K) £6-95
Up to 6 playerscan play against the computer as banker; or you can play
individuallyagainstthe computer,withalteinatingbanker.Very goodgraphics,and
the game features all standard rules, including "splittingpairs".
• ••NEW RELEASE •••

WE PAY 25% ROYALTIES FOR HIGH QUALITY BBC MICRO, ORIC-1,AND ELECTRON PROGRAMS

$
SUPERIOR SOFTWARE
Dept. BM10,
69 Leeds Road, Bramhope, Leeds.
Tel. 0532-842714

DISC SOFTWARE AVAILABLE NOW
Allour programs are ready for despatch on 40-track discs at £ 11-95 each.

OUR GUARANTEE
(1) Allour software runs correctly on all current operating systems and BASICROMs.
(2) All our software is available before we advertise,
(3) Allour software is despatched within48 hours by first-class post.
(4) In the unlikely event that any of our software fails to load, return your cassette or disc to

us and we will immediately send a replacement-
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Sprite boosts
Basic speed

AT last everyone can
write fast-moving, all-
action games for the
BBC Micro in Basic!

That's the claim of
software house DACC.
Their latest product,
Sprite-Gen, allows you to

WH Smith takes

Electron on trust

control up to 32 multi
coloured "sprites" -
creatures rather like user
defined characters — and
animate them in a
manner previously only
found in machine code
games.

The software comes
complete with docu
mentation, including full
listings of the two free
games programs on tape,
which illustrate the way
Sprite-Gen can be in
cluded in users' own
programs.

In a unique move in
the software field. DACC
have granted permission
for other software houses
to incorporate Sprite-Gen
routines into their
programs, provided they
are informed, and the use
acknowledged.

A MAJOR retail chain

has gone against tradi
tional market trends by
starting to sell a micro
computer from day
one of its launch.

W.H. Smith gave the
green light for more than
100 of its "Computer
Know-How" depart
ments in branches
throughout the UK to

The chip
that spills
the beans ..
AN eprom to deter
would-be BBC Micro

thieves has been de
veloped by Software Ser
vices.

On power-up, the chip
causes the name, address
and telephone number of
the computer to be
displayed on the screen
along with the machine's
serial number.

Code
To enter Basic you

have to type in an
identity code, from which
point the machine func
tions normally.

An additional feature —
ideal for those wishing to
preserve their work from
the d^tcdations of col
leagues — is a temporary
software lockout. Once

activated, the program
cannot be accessed until

the user code has been

entered.

No waiting period
to see how it sells
start sales of the Electron
from Day One.

It is believed that this
is the first time a high
street network has taken
such action.

Until now leading
retail organisations have

delayed stocking micro
products until market
acceptance has been
confirmed.

This comes just two
months after W.H.
Smith's decision to dis

tribute the BBC Micro.

Minister for Information Technology Kenneth
Baker at the Concerned Technology Exhibition

"We are very excited
to be the only multiple
retailer selling the new
Electron", says Stewart
Binnie, the merchandise
controller of the group's
computer section.

"It is a mark of our
confidence in the new
machine that we are
happy to be involved
from the first day of its
appearance".

Iceland opts
for Beebs

THE BBC Micro has
even reached Iceland. It's
been officially adopted by
the Icelandic Ministry of
Education as the com
puter that schools should
have - in its English ver
sion - as it is considered
that English is the un
iversal language of
computing.

NOW BBC MICRO
AIDS DISABLED

THE BBC Micro is play
ing a leading role in a
travelling exhibition de
signed to show how the
latest technology can
benefit the disabled.

The show has just
begun a 27-stop nation
wide tour.

Known as "Concerned

Technology", it is being
funded by the Depart
ment of Trade and In

dustry to help encourage
the development of
information technology
aids for those with special
needs.

Opened in Hastings
last month, the, exhibition
is scheduled eventually to
wind up in Inverness in

July of next year.
Manned by the dis

abled — who will also

receive on-site training —
it will display a wide
range of electronic aids.

Each venue has

catered specifically for
the needs of the disabled,
and the exhibition is free.

Opening times at all
the locations will be from

10am to 6pm on Fridays
and Saturdays and 10am
to 4pm on Sundays.

During October,
"Concerned Tech-

nology" will be in Exeter
(October 1-2), Plymouth
(7-9), London (12-14),
Newquay (21-23) and
Milton Keynes (28-30).
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EDUCATION
CHANGE-OVER

AT ACORN
such as the software and
the hardware. John will
be helping us out with
these over the next three
months as a freelance
lecturer.

'*rm not a second
John Coll. I'm Maurice
Edmundson and I'll be
dealing directly with the
school side of things".

With 40 years of
experience as teacher,
headmaster and then
HMI. Maurice certainly
brings a great deal of ex
perience to the job. But
isn't it all very different
from the Department of
Education?

Said Maurice. "It's
more demanding than I
expected, but it really is
very exciting". David Hunt with his Acorn-sponsored Rait RT3

JOHN Coll, perhaps best
known among BBC
Micro owners as the
author of the User Guide,
has left Acorn.

Previously manager of
Education Services there,
he has taken up a post at
the Microelectronics in
Education project.

This is ironic as his
successor. Maurice Ed-
mundson, an HMI with
the Department of
Education, has been
working closely with the
MEP project for the past
three years.

Respect
He told Micro User,

"John and myself have
been associated for some
time in our respective
roles. I have great respect
both for himself and the
work he did at Acorn.

"I won't be taking on
all of his responsibilities.

User Guide

updated
LATEST book on the
market for the BBC
Micro is the "Advanced
User Guide".

Published by the Cam
bridge Microcomputer
Centre, it is not an
official Acorn product,
although the authors did
get a great deal of co
operation from Acorn.

The 512-page volume
supplements the original
User Guide, covering
both software and hard

ROM 'teething problems
A CARDIFF company
has admitted that it is
having "minor teething
problems" with the new
ROM board it recently
launched on the market.

However, Sir Com
puters has no plans to
withdraw the 120 units it
has already sold or to
stop selling before the
necessary modifications
have been made.

"The board itself is
working perfectly but the
problem lies in the

supports", says Paul
Kathro of Sir's research
and development team.

"At the present time, it
is resting on its power
connectors but we intend
to rectify this shortly by
introducing a plastic leg".

The extension circuit
board has been designed
to fit into the BBC case
and is capable of holding
12 extra ROM chips.
When used in conjunc
tion with the four existing
sockets, this ' provides

256k of memory
sideways-paged in blocks
of 16k.

To date, only five
customers have com

plained about the
problem with the
supports and have been
offered their money back
or promised the modified
board as soon as it
becomes available.

"We see this as only a
minor teething problem",
says a company spokes
man.

ware.
Upgrade doubles memory

Details

Included are full
details of the assembler,
the operating system
workspace, paged
ROMs, the OSBYTE
calls, the ImHz bus -
and almost everything
else that wasn't in the
original guide.

The book is already
causing a huge amount of
interest - not least at
Acorn, who have ordered

200 copies themselves.

A NEW double density
disc controller for the
BBC Micro has been
launched by Microware.

The present controller
permits only single
density operation. With
the new system, a disc
which previously held a
maximum of 100k will
now hold up to 204k.

Additional features in
clude up to 1,500 files on
each disc, file names of
eight characters plus
three characters suffix,
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40/80 track switching
and a variety of possible
disc formats to allow for
compatibility with future
systems.

Compatible
The system is also

claimed to be 100 per
cent compatible with the
Acorn DFS, using the
same memory locations
as workspace.

The upgrade requires
the new DFS to be in the
sideways ROM socket.

plus a piggy-back board,
containing three PALS
and the new controller,
that plugs into the old
827l's socket.

If you have a DFS
already, the upgrade
costs £79. otherwise it is
£99.

• • •

SALES of the BBC
Micro continue to boom.
More than 140,000 have
been produced and it now
represents the majority of
micros in schools.

Not what

it seems
A NEW software com
pany has come up with
what it feels is an appeal
ing package for BBC
Micros under a most un
attractive name - AIDS.

Fortunately, what
SoftSmith of Hersham is
offering is not the killer
disease. Auto Immune
Disease Syndrome, at
present striking fear into
the hearts of residents of
leading American cities.

AIDS — the software
variety - is supplied on a
single 4k eprom which
can be fitted in 10
minutes to any BBC
Micro model A or B. pro
viding it has MOS release
1.0 or greater.

"I realise now that the
name will cause a few
eyebrows to be raised",
admits Brian Smith, the
proprietor of SoftSmith.

"But there are a lot of
daft names around in the
software business at the
moment so I don't
suppose it matters all that
much.

"Let's just hope it
catches on - our type of
AIDS, that is".
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Micros enter

Formula

Three racing
ACORN Computers
have branched out into

the world of motor rac

ing.
Not to be outdone by

Clive Sinclair's electric
car, they will be sponsor
ing a Formula Three car
throughout the next
racing season at a cost of
£90.000.

Driving the Acorn car
will be 23-year-old David
Hunt, brother of ex-world
champion James Hunt.

Already a success on
the motor racing circuit,
this year sees his entry
into the more demanding

and expensive world of
Formula Three racing.
Acorn's sponsorship
comes at just the right
time.

With the car appearing
in Acorn livery, the
venture has all the hall
marks of a well-planned
marketing campaign.
Acorn boss Chris Curry,
however, points out that
one of the chief reasons
for the sponsorship was
to provide an "exciting
diversion" for Acorn
staff.

Also, the car's
appearance on the racing

•

New look centre for
BBC Micro User Show

tracks of the country fits
in well with Acorn's
policy of regionalisation.

Acorn aren't just pour-
ing money into the
venture. They intend to
use their computer
expertise to devise a
general computer model
of Europe's race tracks
that will enable the car to

be set up optimally for
each event.

Promising
So far, David Hunt

has had one outing at
Silverstone which, while
not being a winning
performance, was
certainly promising.

If you want to see
David and the Acorn car
in action, you'll be able to
catch them at Don-

nington on October 8-9
and at Thruxton on
October 23 and Novem
ber 12.

SHARING

ADD-ONS
BUSINESS as well as
educational users often
want more micros but
fewer peripherals.

A manual switch box,
developed by Softronics,
is being marketed as a
solution of the problem.

The 3-20 switch links
two or three computers.

THE BBC Micro User
Show in December will
be one of the first major
events to be held in the
world famous West
minster Exhibition
Centre in London follow
ing a £500,000 refur
bishment programme

BASIC II
ROM IS
COMING

GOOD news for all those

who want to upgrade
their micros to Basic II.
Acornsoft are shortly to
release the Basic II

ROM.

The price of £15 must
represent good value for
any language, parti
cularly as full documen
tation is included.

that is now under way.
Fifty tradesmen are

currently on site working
against the clock to com
plete the facelift.

Originally built for the
Royal Horticultural
Society in 1904 to hold
flower shows - and still

owned by that organisa
tion - the roof had begun
to leak and the brick skin
deteriorate.

The roof has now been
completed replaced, the
walls repaired and now
extensive interior work is
being undertaken.

In the 20,000 sq ft
main hall, which is to

house the BBC Micro
User Show from Decem

ber 8 to II, some 16
miles of scaffolding tube
and six miles of board
were needed to carry out
the necessary repairs.

Getting programming taped
NEWCOMERS to the
BBC Micro now have
two new ways of learning
to program the machine.

Micromode have
devised a "correspon
dence course with a dif
ference". Not only are
students able to monitor
their own progress with
the aid of self-tests but
they also have access to a

tutor via a special "hot
line" telephone number.

Micromodc feel that
this interactive element is
vital if true learning is to
take place.

Features

The 10-module course,
costing £18, is designed
to make full use of BBC
Basic's special features

and to encourage struc
tured programming.

Alternatively, pro
gramming novices can
learn programming from
the Master Class video
training cassettes. Three
titles are devoted to the
BBC Micro: Starting to
Learn Basic, Further
Basic and the BBC Micro
in Primary Education.

The tapes, lasting
about an hour, are in
tended to give a thorough
grounding in the use of
the BBC Micro. There is
also a video ready on the
Electron.

The tapes, costing
£19.95, will be on display
at the BBC Micro User
Show in London in
December.
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Microwriter link
with the Beeb

A KEYBOARD claimed

to allow you to be touch-
typing within an hour has
just been interfaced to the
BBC Micro.

The hand-shaped, six
key Microwriter key
board is said to be far

simpler and more natural
to use than the standard

typewriter keyboard.
The BBC Micro has

been chosen because of

its widespread use in

PRESENT HELPS WIN A
HONG KONG HOLIDAY

Britain's schools.

Said a Microwriter
spokesman: "People are
completely conditioned
to the QWERTY key
board, and the recondi
tioning has to be started
with children. Given a
choice, children pick the
Microwriter.

"With the new key
board they can write two
to three times faster than
their own handwriting.
Any child can produce
neat, well presented
work".

Up to four keyboards
may be interfaced to the
micro at one time, shar
ing a split screen when
necessary.

The basic interface
unit, with one keyboard,
adaptor and software,
sells for £39.50,
additional keyboards
costing £15.75. Games
and educational software
are also available.

A CHRISTMAS present from his wife has led to
David Hubbard of Welwyn Garden City winning
the £3,500 holiday of a lifetime for two in exotic
Hong Kong.

Kathryn Hubbard
gave her husband a BBC
Micro last Christmas
which enabled him to
enter the Micro User
contest to design a chess
board.

But although she
provided the key to
scooping the star prize,
she won't be going along
on the dream trip. The
couple have three small
children - Helen, aged
nine months, Louisa, five,
and Alice, eight - who
will keep her at home.

Instead. David Hub
bard will be taking along
his 70-year-old father
Leslie, a retired horticul-
turalist. to sample the
delights of the Far East.

"We talked about the
possibility of winning
when I entered -
although we didn't hold
out much hope - and
that's what we had
decided", he told Micro
User.

The computer con
troller at British Ship
builders in St Albans.

David Hubbard was left
almost speechless when
told of his good fortune.

His winning entry was
selected from more than
500 received for the con
test which offered the
most fabulous prize ever
offered by Micro User.

Now. David and his
father will be flown by
Cathay Pacific from
London to Hong Kong
where they will spend five
nights as guests at one of
the most luxurious hotels
in the Far East, the
famed Sheraton.

A highlight of the trip
will be an escorted tour
of the bustling Wong

factory in Kowloon from
where thousands of BBC
Micros flood out to
service the world market.

It took the contest
winner 50 hours, working
mainly after his family
had gone to bed. to come
up with the winning
entry.

Not that David Hub
bard is a stranger to the
world of computers.
After teaching himself the
basics for a number of
years, he signed on for a
part-time course at
Hatfield Polytechnic in
1978, emerging with an
MSc in computer science
last year.

Acorn in

top five
FIVE years after its for
mation. Acorn Com
puters turnover has
reached £42 million,
placing it in the top five
UK computer companies
along with ICL, Ferranti,
Systime and Sinclair.

The company's staff
will grow to 400 bv mid-
1984.

BARRY WOOD'S TAILPIECE
SORRY about the non- getting their own pro- ping program which, proportional to
appearance of my ducts out of them, it when run, would make quality of the soj
column last month. seems to me like a case it impossible for people they're selling.
(The rumour I'd been of the blind leading the to make an error when • • •
takenprisoner byAcorn blind. typing in a listing. IN an effort to
was untrue.) -A- • • They abandoned the just how versatil

/ did actually write WHAT with this idea when they realised BBC Micro is, I w
my column, then saved upstart beast the Elec- that it was so complex series of articles fo
it onto disc. The trouble iron being so wonder- that no one would be Micro User but
was that I was using Jul, we can confidently able to type it in with- editor threw them
one of the new DFS expect that demand will out making a Is there ant
chips and it took so outstrip supply. No mistake... editor out then
long I missed the dead- doubt some enter- * * * terested in publi
line. prising software house IT'S amazing what you my "Hand

* * * will soon be selling a can discover at com- Approach to Com
IT appears that Acorn- program to turn BBC puier shows. My last Fraud"?
soft are going into the Micros into Electron visit to one led me to • • •
business of marketing emulators. discover Woods' Law SO Acorn are spo
and distributing other * * * which states: ing a racing cat
companies'software for I HEAR that The The length of the they? Rumour h
them. Micro User was going skirt worn by the girls that next year tf

Given the difficulties to print an error trap- at any stall is directly bringing out a si

the cheaper version. The
tware pedals are arranged

differently - and it goes
at half the speed.

prove Actually, it's quite a
e the good idea to have a
rote a racing car. The name
r The Acorn emblazoned on it

our will probably appear on
out. all the TV screens of

)ther the country.
. in- Good luck David.
shing Let's hopeyou'reone of
s-on Acorn's 1.2s, not a 0.1.
puter -k ir -k

I'VE been told that
Acorn are going public

nsor- soon. I think I'll invest
' are some of my hard earned
as it pennies. See you at the
tey're shareholders meeting,
ghtly fellows!
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Forget
Cassettes

REMEMBER

Disc Drives

There's only one IMPORTANT name in
Specially Designed Computer Supplies

Vi/jler\
f\a\\\\cj" Limited

TEACS and Cannon Slimline Drives

Single Drives
* 40 Track 100K £166

* 40 Track 200K £230

* 40/80 Track Switchable 200K £207
* 40/80 Track Switchable 400K £269

Dual Drives

* 40 Track 200K £365

* 40/80 Track Switchable 400K £425
* 40/80 Track Switchable 800K £550

ALL PRICES INCLUDE 15% VAT -
LEADS & CASE

Free Disc Formatter and Manual. Please add £8 for Special Delivery and packing.

Complete order form and send together with
cheque or postal order made out to:

VIGLEN COMPUTER SUPPLIES,
Unit 7, Trumpers Way,
Hanwell W7 2QA.

Or phone in order with
B/card or Access No.

01-843 9903
Educational establishment orders welcomed.

ORDER FORM

Please supply

Type and make of drive

Quantity

Ienclose cheque/PO for

My Access/Barclaycard No

Name ....

Address

.MU3
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Part seven of MIKE BIBBY'S
introduction to programming

LAST time wc looked at two types of
loops - REPEAT... UNTIL loops
and an alternative that used a con

ditional statement and a GOTO.

However, if you just want your
micro to do something a fixed number
of times, there is another kind you can
use, the FOR ... NEXT loop.

If you have a number of lines of a
program that you want repeating, you
mark them out by putting the FOR
statement at the beginning and the
NEXT statement at the end of those
lines.

When the BBC Micro reaches a

FOR it knows it has a loop on its
hands. It will repeat the lines (or code,
as the professionals say) between the
FOR and the NEXT as many times as
needed.

To do this, the micro needs to use a
variable as a counter to keep track of
how often the loop has been performed.

In our previous loops we've always
used a numeric variable for our counter

- number. Each time the loop was
performed we increased numberby one
until we reached our finishing condi
tion.

In a FOR ... NEXT loop the vari
able you use for your counter increases
automatically on each repetition of the
loop. However, you need to tell the
micro where to start and where to
finish.

To see how we do this in practice,
let's look at Program I, which prints
out HELLO 10 times.

10 REM froaraa I

20 MODE 6

30 FOR nuraber=l TO 10

40 PRI NT" HELLO"

50 NEXT nusnber

60 PRlNT-GOaDBYE"

Progam I

Lines 30 and 50 mark out the lines
we want repeating (line 40). Line 30
reads:

30 FOR nusiDer=i TO 10

The FOR indicates the beginning of
the loop. This is followed directly by
the counter variable, in this case
number. After the '=' sign the 1 to 10
tells the micro to start number at 1 and

keep on increasing it by one each time
the loop is repeated until you get past
10.

The loop is then finished and the
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We've tried REPEAT... UNTIL

and GOTO, so now go ...

micro carries on with the rest of the

program, in this case line 60.
The outcome of all this is that

HELLO is printed 10 times followed
by a final GOODBYE.

The micro's thought processes go
like this:

number=l. Print "HELLO".

Increase number.

number=2. Print "HELLO".

Increase number.

number=3. Print "HELLO".

Increase number.

and so on until

number=9. Print "HELLO".

Increase number.

number=10. Print "HELLO".

Increase number.

number=I I. But the loop is TO 10.
So go on to line 60.
Let's learn some jargon:

• What we've called the counter
is, not surprisingly, called (he loop
variable.

• The "limits" of the loop - in
this case 1 and 10 - are called the
loop parameters.
• The lines of the code to be
repeated are termed the body of
the loop.
• When you finish a loop and
continue with the rest of the
program we say that you have
dropped out of the bottom of the
loop.

Notice that we've put the loop vari
able, number, after NEXT in line 60.
This isn't strictly necessary (try leaving
it out), but if I were you I'd get into the
habit of putting loop parameters after

NEXT - they make your program far
more readable.

All the above has been a rather long-
winded explanation of a simple method
of getting the computer to do some
thing a fixed number of times.

Try the following versions of line 30.
and keep a careful count of the number
of HELLOs you obtain. Are they what
you expected?

30 FOR nuaiber=l TO 20

30 FOR number=10 TO 20

30 FOR number=ll TO 20

30 FOR nufflber=il TO 20

30 FOR number= 0 TO 11

Just to warn you of a possible source
of future errors, try changing line 30 to

-•v ruh counier=y iO ii

Assuming that you haven't changed
line 50 from the original Program I,
you'll get a syntax error message. This
is because the loop variable you've
specified in the FOR statement
(counter) doesn't match the one after
the NEXT (number).

Before we leave Program I, try alter
ing lines 30 and 50 to read:

30 FOR nuiber)L=l TO 10

50 NEXT numberI

If you run it you'll find it works
perfectly with this change of loop vari
able. However, we aren't just dealing
with another character (%) tagged onto
the end of a numeric variable - we're

using a completely different type of
variable, an integer variable.

Integer variables are similar to
numeric variables in the sense that they



*&&3a&

label numbers and we can do sums

with them. However, they only deal
with whole numbers, not decimals -

"integer" means "whole number".
Just as we used $ on the end of our

label to show that we were using string
variables, so we use % on the end of

our label to indicate numeric variables.

Now try Program II:

10 REM ***PR06RAr1 II***

20 MuDE 6

30 r.umber=5

40 numbered

50 PRINl"number is ":number

&0 PRINT/numberX is":number?.

70 PRIM''number'/./2 is ": number It I

30 nufflber=/.5

90 number'4=7.5

100 PRINT"nuiber is now ':number

U0 rRiNPnumber'/. is now "number'/.

Program II

In lines 30 and 40 we assign different
values to number and number%. Lines

50 and 60 then print these out, proving
that the computer does indeed consider
them to be entirely different variables.

Line 70 demonstrates that we can do

sums with integer variables, in this case
a division.

In lines 80 and 90 we try to assign
the value 7.5 to each of our variables.

But, as I mentioned above, you can't
do this with integer variables, you need
numenc variables for handling
decimals.

However, the BBC Micro does not

throw line 90 out. It simply turns 7.5
into an integer by ignoring the numbers

... with a touch of

the FOR ... NEXTs

after the decimal point! In other words,
number% takes the value 7.

This rather unsubtle approach of
ignoring the figures after the decimal
point is known as taking the integer
part.

(Notice that this isn't the same as the
"rounding up" or "rounding down"
thatyou may havelearnt at school. The
BBC Micro simply turns a blind eye to
whatever is after the point and deals
with the whole number.)

So why use integer variables instead
of numeric, which do sums and are

capable of dealing with decimals?
The reason is that the integer

variables are far easier to handle, so
programs with them in run much
faster. Also they take up less of the
computer's memory than numeric
variables. Use them!

Let's return to loops now. Try
Program III:

10 REM ***Proora» III***

20 MODE 6

30 FOR 1ood'/.=1 TO 10

40 PRINT loopX

50 NEXT IoodX

Program III

If you recall, the loop parameter in
creases by one each time the loop is
repeated. In a burst of wild originality
I've called the loop parameter loop%.

The first time through the loop,
loop% is 1, so line 40 prints out the
value 1. Then loop% is increased to 2
since it is the counter, so line 40 prints
out 2, and so on.

Once you've worked out what is
happening here try adding:

60 PRINI ioooi

The new line prints out the value of
loop% after the loop has ended. Can
you explain the result?

}u REM ***Proaram IV***

20 MODE 6

30 FOR 1ood!4=1 TO 10

40 PRINT loooX loooX * l00D/i, IoodX *

loooX * IpopX 50 NEXT 1ooo7.

Program IV

Program IV prints out the squares
and cubes of the numbers up to 10.
Rather nice isn't it?

Of course, there's no need for you to
stop at 10 - try increasing it to 100.
That's the good thing about loops -
you can get the micro to do a consider
able amount with very little coding on
your part.

Program V will print out whatever
multiplication table you want.

10 REM ***FR06RAM V***

20 MODE b

30 INPUT "Which table do vou want".

number'/.

40 FOR 1oooX=l TO 12

50 PRINTjiooD'i " aultiolied bv ';

nuiiber'i " 15 ' loool * nuiberX,

60 NEXT ioopZ
—

Program V

Finally, can you alter line 40 of
Program III so that the output starts
with a 10 and decreases to 1? ^
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WHILE in the world of Tolkien a

Hobbit is a small haifling with furry
feet that lives down holes, in the world
of computing a Hobbit is a haifling that
copes without the furry appendages,
falling somewhere between a tape and a
disc mass storage system.

The Hobbit uses data cassettes of

the size used in dictation machines.
However they are filled with certified
data quality tape.

But as the computer can control the
forward and reverse winding of the
tape it behaves more like a disc drive.

Both sides of the tape can be used,
giving a total storage of 104k for one
tape.

In appearance the Hobbit is
deceptively simple, being a small box
3.5in x 3.5in x 4in. The only control is
a lever to eject the tape cassette.

It comes with ribbon cable for con

nection to the user port and wire for
connection to the auxiliary power
supply connector on the BBC Micro.

Its exterior matches the BBC Micro,
and it sits neatly on the top of it.

Also included is the Hobbit ROM,
which needs to be installed in a specific
socket. On my machine the Basic
ROM occupied this position and so this
had to be moved down a socket.

On powering up you are informed
that the Hobbit filing system is in
stalled. You can at any time switch
back to the normal tape system with a
TAPE command.

Just like a disc, a Hobbit tape has to
be formatted before it can be used. This

is the writing of data onto the tape
which will act as block headers or com

partments in which data can be stored.
Also the directory needs to be in

itialised to keep tabs of which blocks
belong to each program.

This procedure took just over four
minutes to complete involving much
winding and rewinding of the tape.

If it seems like a long time, remem
ber it will only have to be done once for
each of your tapes.

I then set about transferring some
programs from the normal tape system
into the Hobbit. First was Deathwatch

(March 1983 Micro User) which took
1 min 35 seconds to load from conven

tional tape and took the Hobbit 50
seconds to save. When I got the Hobbit
to load it back however it only took 20
seconds.

The Hobbit has a *CAT command

just like the disc or tape filing system,
but it is more sophisticated.
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Is it a tape?
Is it a disc?

Reviewed by
MIKE COOK

No! It's a
HOBBIT

As well as "the volume" and a list of

all the files stored, you are told how
many blocks they take up on the tape
as well as the type of file.

In this case "the volume" is nothing
to do with loudness but is the name

given to the tape during formatting.
Each file in the catalogue (which has

space for 60 files) is given a number.
This allows the file to be loaded or

chained by typing just its number and
one of the function keys, thus saving a
considerable amount of typing.

From the catalogue I loaded
Deathwatch again, but this time it took
40 seconds to load. This comprised 20



seconds winding time (searching for the
correct spot on the tape) and 20
seconds load time as before.

This is because the Hobbit has only
one speed in forward or backward
directions and so the total load time for
any program will depend on where the
tape starts from.

This winding time is often referred to
as the access time, and on this system
is highly variable.

On a conventional tape system the
access time involves finding the right
tape and rewinding it, then zeroing the
tape counter before winding onto the
start of the program.

Viewed in this light, the Hobbit is
fast and convenient, but when com
pared to a disc it is painfully slow.

The Hobbit handles files in a much
more sophisticated way than the Acorn
disc filing system.

It uses what are known as "File
Control Codes", careful use of which
allows several different options when
saving a file of the same name as one

already on the tape.
Also the Hobbit allows up to five

files to be opened at any one time,
something not possible with normal
tape systems.

In addition, it is possible to have two
Hobbit drives connected at the same

time.

When the Hobbit was operating I
noticed that any Hashing colours on the
screen stopped, as did the real time
clock. This is because the Hobbit

disables the interrupts while the Micro
"concentrates" on finding the right
place.

I tried to transfer some of my disc
files onto the Hobbit but found it would

not work with the disc filing system
ROM installed.

When in use the Hobbit uses more

RAM space than discs, as PAGE is set
to 1C00. Some programs are supplied
with the Hobbit which enable you to
relocate the software needing the extra
RAM.

When you consider that the price of

the Hobbit is just under half that of a
disc upgrade and single drive, it is a
very attractive proposition.

It lies half way in capability and con
venience between disc and tape filing
systems.

My only reservation is over software
support from people other than the
manufacturers.

You will be able to use most of the

software available for cassettes, but
these will not utilise all the capabilities
of the Hobbit.

Disc software which will allow the

Hobbit to be fully utilised cannot be
copied onto the Hobbit system without
much swapping of ROMs and inter
mediate storage on tape.

However, it remains a remarkable
piece of equipment that is a must for
speed and convenience if you are not
thinking of going to the expense of
discs.

This little haifling knocks spots off
the humble domestic tape recorder for
speed and reliability. Si

The BBC Microcomputer
Specialists
GUILDFORD COMPUTER CENTRE offers

a complete range of Computers for
Home, Business and Educational
applications.

Large stock of additional equipment
available includes:- Printers, Hard/

Floppy Disc drives, Monitors etc., for
most makes.

An extensive range of Business software
(Accounts, Stock, Payroll, Word
Processing etc.).

Drop in for a frank discussion and expert

advice on your requirements or arrange
a demonstration. We give a fall and
expert "backup to ALL our sales.

Stockists of:- BBC/Acorn, Torch, Oric,
Olivetti, Hitachi, TRS-80, Commodore,

Dragon, Sharp, Sirius, Osborne, IBM,
Wewbrain, Epson, Seikosha, Cumana,
etc.

GUILDFORD

COMPUTER

C-E-N-T-R-E
1The Quadrant, Bridge Street,

Guildford.SurreyGUl 4SG
Telephone (0483)578848

&Lcommodore

Olivetti

0 HITACHI
WORN

COMPUTER BBC
TRS-80
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WATFORD ELECTRONICS
33/35 CARDIFF ROAD, WATFORD, Herts, England
Tel: Watford (0923) 40588/37774 Telex: 8956095 WAELEC

BBC MICROCOMPUTER

BBC Model A-£260

BBC Model B - £346

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

e BBC1 16K Memory
(8x481 6AP-3 10OnS) £20.00

e BBC2 Printer User I/O Port £6.98
e BBC3 Disc Interface Kit £85.00
e BBC4 Analogue I/O Kit £7.00
e BBC5 Serial I/O Kit £7.30
e BBC6 Expansion Bus Kit £6.60
• Complete Mod. A to B Upgrade Kit £48.00

Dust Cover for BBC Micro
Protects your expensive Micro from foreign
bodies. £3.95

DISC DRIVES (CUMANA)

BBC COMPATIBLE

e New TEAC Slimline Uncased Drive S/S 40
track, 5-1". 100K £135
e New TEAC Slimline Cased without PSU,
S/S, 40 track, 5 j ", 100K £155
• CS50A - TEAC Cased with own Power
Supply, S/S 40 track, 5^-", 100K £180
e CD50A - TEAC Twin Cased with own PSU,
S/S, 40 track, 5j".200K £350
• CS50E -TEAC Single Cased with own PSU,
S/S, 80 track, 5J". 200K £250
• CD50E - TEAC Twin Cased with own PSU,
D/S, 80 track. 5\•", 400K £475
e CS50F - TEAC Single Cased with own PSU,
D/S, 80 track, 51", 400K £310
e CD50F - TEAC Twin Cased with own PSU,
D/S, 80 track, 5|" 800K £599
e MITSUBISHI Slimline - Uncased, double
density. Double track. 5J", 1 Megabytes, track
density 96TPI, track to track access time 3mSec.
Plugs directly to BBC Micro. ONLY £220
• SINGLE MITSUBISHI Slimline - Cased
with own PSU, DS/DD, 1 Megabytes. (400k with
BBC) £275
• TWIN MITSUBISHI Slimline Cased with
own PSU, DS/DD. 2 Megabytes. (800K with
BBC) £535
e Single Drive Cable for BBC Micro £8
e Twin Drive Cable for BBC Micro £12
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5}" DISKETTES
(5 year warranty on VERBATIM Diskettes)

> 10 Verbatim or 3M Diskettes, 54-", S/S £20
> 10 Verbatimor 3M Diskettes, 5}", D/S £30

12 year warranty on WABASH Diskettes)
> 10 WABASH Diskettes, 5^", S/S £15
> 10 WABASH Diskettes, 5*". D/S £25
• Carriage on Drives £7

PLASTIC LIBRARY CASES
for Disc Storage

e 5-}" (holds 10) £2
e 8" (holds 10) £2.90

BBC

PRINTER

GP100A

10" Tractor Feed,
80 columns, 30CPS

Normal & Double width Char,
Dot res graphics. Parallel Interface standard.

ONLY £175 (£7 carr.)

SEIKOSHA GP250X:

10" Tractor Feed, 80 columns, 60 CPS, normal
and double - width/height characters, 128
characters with true descenders in ROM, 64 user
definable characters in RAM (384 bytes)
Programmed printing (80 bytes of memory) for
storing your own print sequences, dot
addressable graphics with repetitive graphics
data printing, RS232 and Centronics parallel
interfaces standard, paper empty function and
buzzer, self test routine. All this for

ONLY £235 (£7 carr.)

INTERFACES CABLE

BBC to Seikosha Cable

DUST COVERS

For SEIKOSHA GP80
For SEIKOSHA GP100/250

FRICTION FEED

ATTACHMENT

For SEIKOSHA GP100/250

e Spare RIBBON for GP80
e Spare RIBBON for GP100
e Spare RIBBON for GP250

£10.00

£3.75

£3.95

£22

£4.50
£4.95

£5.95

SEIKOSHA GP-700

The Colour Printer that has
broken all price barriers.

A 7 colour graphic printer at the price of a
standard dot matrix printer. Its unique 4

hammer method enables text and high res
graphics to be drawn in 7 basic colours or 30
shades. 7x8 matrix. Up to 106 char, per line

at 50 CPS. Variable line spacing to 1/120".
Tractor or Friction feed. Centronix interface

standard.

ONLY £399
GP-700 Colour Printer Screen-dump routine in
ROM FOR BBC Micro £12

EPSON PRINTERS

Epson RX80
100 CPS, 9x9 matrix, dot addressable graphics,
condensed and double width printing. Normal.
Italic and Elite Characters. Tractor feed. 10" max
width, bi-directional, logic seeking. Centronics
Interface standard.

ONLY £285 (£7 carr.)

Epson FX80
160 CPS, 11x9 matrix, proportional spacing,
superscripts, subscripts, dot addressable graphics.
Normal. Italic and Elite characters. Up to 256
user definable characters. Down loadable
character set. Condensed and double width
printing. Full proportional spacing. Four user
defined margin positions. Tractor and Friction
feed. 10" maximum width Bi-directional, logic
seeking Centronics interface standard.

ONLY £388 (£7 carr.)

INTERFACES RX & FX

PRINTERS

RS232
RS232 plus 2K Buffer
IEEE 488

Parallel 2K

£38.00

£75.00
£70.00
£62.00

Ribbons Dust Covers

MX80FT

MX100
FX80

RX80

^
'JUKI 6100 DAISYWHEEL

PRINTER

Elegantly finished: 18 cps: bi-directional - logic
seeking: 10. 12. 15 CPI; proportional spacing;
100 character "drop-in" daisywheel:
Triumph-Adler compatible; supports all Wordstar
features; Diablo protocols: IBM Selectric ribbon;
2K buffer standard; connects directly to BBC
Micro.

A bargain at £385 (£7 carr.)

£4.75

£10.00

£4.75
£4.75

£4.50

£5.25

£4.95
£4.50

BROTHER 8300 DAISY

WHEEL PRINTER/TYPEWRITER
Provides high quality type in six interchangeable
styles. Ideal for business use. Friction feed;
11 cps; 12 inch max. width; 5 different colour
ribbons: portable; hard top cover with carrying
handle; connects directly to BBC Micro.

ONLY £395 (£7 carr.)



NEC PC8023BE-C:

100 CPS, Bi-directional, logic seeking, 80
columns, 7x9 Dot Matrix head, true descenders
on lower case, Superscript, subscript and
underlining. Single sheet Friction or Tractor feed.
Hi-resolution block graphics, 2K Buffer, etc. All
this for only £320 (£7 carr.)

INTERFACES

BBC - NEC Interface Cable £11.00

RIBBON £6.90

DUST COVER £4.50

LISTING PAPER

8-j" x 9|" Fanfold paper plain or ruled
(1000 sheets) £7 (£ 1.50p carr.)

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

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

PRINTER LEAD 36"

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

ONLY £11

ft
BBC Micro

WORD-PROCESSING

Package
A complete word processing package
consisting of; BBC Model B, Zenith 12" Green
Monitor, Twin 200K highly reliable (1 year
warranty) Twin Cased Disc Drives with own
power supply, the popular WORDWISE word
processor, Watford's own highly sophisticated
62 File DFS interface fitted, the world
renowned Brother 8300 Daisy Wheel
Printer/Typewriter, Gemini's Beebplot &
Beebcalc Spreadsheet Analysis Software tapes,
10 blank diskettes, 500 sheets of Fan-Fold
paper. Manuals and all the leads.
All you require is a mains power point to have
it up and running (we even supply the 4 way
mains socket).

ONLY £1,350 (carr. £15)

MONITORS

MICROVITEC1431
14" Colour Monitor. RGB
Input, (as used in BBC
programmes) FREE Interface
Lead. £249 (carr. £7)

• KAGA RGB 12" Medium
Resolution Colour £219
(Carr. £7)

• KAGA RGB 12" High Resolution Colour
£259 (Carr. £7)

• BNC Connecting Lead £3
• RGB Connecting Lead £5

ZENITH 12" Green Monitor.
Hi-resolution £75 (£7 carr.)

CASSETTE RECORDER &

ACCESSORIES
Top quality Siimiine, portable Cassette Recorder
for Computer use. Mains/Battery, operated with

t«»*w- £24.00
(Carr. £1.50)

CASSETTE LEAD
For our Cassette Recorder to BBC Micro £2.00

C12 Computer Grade CASSETTES
in library cases. 40p

READY-MADE LEADS

for BBC
CASSETTE LEADS 7 pin DIN Plug
to 5 pin DIN Plug + 1 Jack Plug £2.00
to 3 pin DIN Plug . 1 Jack Plug £2.00
to 7 pin DIN Plug £2.50
to 3 Jack Plugs £2.00
6pin DIN to 6 pin DIN Plug (RGB) £2.50
Monitor Lead, BNC to PHONO £3.00

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

MISCELLANEOUS CONNECTORS
Plugs Sockets
30p 45p
30p 40p
25p 65p
15p 25p

£1.10 £2.15

70p
60p

RGB (6 pin DIN)
RS423 (5 pin Domino)
Cassette (7 pin DIN)
ECONET (5 pin DIN)
Paddles (15 pin 'D')
Disc to BBC Power Plug 6pin
Disc Drive Power Plug 4pin

BEEBPLOTTER

The Unique Graphic Tablet

Watford Electronics' BEEBPLOTTER will work
with 32K BBC Micro. Connects to Analogue
port. The unique design makes it accurate
and simple to use. Attractively finished. The
comprehensive booklet supplied describes its
use in detail and shows some of the possible
applications.

The special features include:-
* Works in all graphics mode and any colour
selectable.
* Commands printed on Tablet and
On-screen instructions.
* Special routines enable pictures to be
quickly loaded from tape.
* Works with all operating systems and
ECONET. Tape and Disc versions available.
* Large drawing area (32cms x 23cms).
* Maps, Pictures and Diagrams produced
quickly and easily.
* Transparent tablet enables maps and
diagrams to be copied directly from books.
* Commands include line, circles and
rectangle drawings, infilling, full editing and
an easy to use copy and move feature.
* Screen dump routines included for Seikosha
and EPSON printers.
* Routines are included to allow user to
incorporate pictures in their own programs.
* Designed by a professional teacher with
educational uses in mind.

ONLY £75 (£3 carr.)

13 ROM SOCKET BOARD
Are you wondering where to fit new ROM based
software inside your computer in addition to the
BASIC. WORDPROCESSOR, DFS, and FORTH
ROMS? Then our add-on 13 ROM Socket Board
is the answer. Simply plugs into one of the four
ROM sockets currently available in BBC Micro.
There are only 4 solder connections to be made.
Full instructions are supplied.
Our 13 ROM SOCKETS BOARD enables the
User to increase the Sideways ROM capacity
the basic four sockets on the main board upto
the full SIXTEEN capable of being supported by
current operating systems. In addition the board
is designed with the facility to hold upto 16K
RAM, which when switched into operation is
automatically selected by any WRITE signal to
the Sideways ROM area. This gives the User the
ability to write a utility or language and upon
pressing break have the utility or language up
and running (new ROM software can be
developed and tested in situ.)
The Board gives the User, plenty of freedom to
explore the possibilities of the new paged ROMs
due in the coming months and otters them the
chance to develop their own.
All essential lines are buffered and the Board
meets or exceeds all timings for operation in the
BBC Microcomputer. When fully populated, the
ROM Board consumes less than half the
recommended maximum current limit.

Supplied ready-built and tested complete with
fitting instructions.

ONLY £35 (carr. £1)
(Fitting optional extra £ 10)

CMOS RAM for the

13 ROM SOCKET Board

6116-1 50nS (2K) £3.40
6264-1 50nS (8K) £38.00

EPROM for the BBC MICRO &
13 ROM SOCKET BOARD

1+ 25+
2764-250nS £ 4.20 £ 3.75
27128-250nS £23.00 £19.00

EPROM PROGRAMMER for

BBC MICRO

At last I - the EPROM Programmer for BBC
Micro Computer from WATFORD ELECTRONICS
that will suit both your pocket and all your
requirements. Programs all popular types of
EPROMS from 2K bytes up to 16K bytes -
2764 — 2516 — 2532 — 2564 — 2764 —
27128.
This extremely powerful system is designed for
your needs of TODAY & TOMORROW! - BBC
Basic programs can be copied into EPROM and
subsequently re-loaded faster than from a disci
Suitable for both hobbyist and professional
users!

Just look at these features:

• COMPLETELY SELF CONTAINED -
Housed in its own sturdy case - Uses its own
Power Supply - Connects directly to the 1MHz
Bus - Simple and Safe!
• FULL SOFTWARE SUPPORT - Comes
complete with simple to use ROM based
software - Facilities include Varification, Reading,
Virgin Testing, Writing, Editing, Saving, Loading
and more! NOTE!! - This software does NOT
simply comprise hastily prepared routines to get
you going, but is a professional, purpose
designed applications package.
• ACORN BUS COMPATIBLE - Use of the
1MHz connection complies with all Acorn
addressing recommendations - That means you
can still add-on such things as the TELETEXT,
IEEE 488 and PRESTEL Adaptors without having
to disconnect everything.

You don't need just any Eprom Programmer -
you need WATFORD ELECTRONICS EPROM
PROGRAMMER System.

ONLY £78 (£2 carr.)

Price includes software in ROM
and Manual)

•^"MEW

Watford Electronics' own

BEEBMOIM
A ROM based machine code Monitor for the
BBC Micro. It enables machine code

programs to be debugged and altered easily
and quickly. Being a ROM, its Commands are
always readily available and occupy no USER
memory.

The special features includes facilities like:
TABULATE, MODIFY, FILL, COPY,
COMPARE, SEARCH (Hex & ASCII).
CHEKSUM. DISASSEMBLE, RE-LOCATE,
SINGLE STOP, SET BREAK POINTS,
SCREEN DUMP ROUTINE. DUMB
TERMINAL and many more facilities.

£22

BBC LIGHT PEN KIT

All parts available as per Acorn User's 'SHINE A
LIGHT' Light Pen article.
Kit Price: £9.95

BBC JOYSTICKS

Two versions available:

SINGLE: Player type
TWO Players type

£7.00 each
£11.50 per pair

WATFORD
ELECTRONICS

Continued
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• NEW*

BBC MICRO DFS

by Watford Electronics

This powerful new DFS is fully compatible with
ACORN DFS yet has much increased power
due to additions, carefully designed to make
life easier in normal use. It consists of over
14K of efficiently written machine code. It is
entirely self contained and so does not require
a utilities disc to function.
• The system can either use the ACORN
standard 31 files per disc side or DOUBLE THE
CAPACITY to 62 files. The size is selected at
formatting time. Copying between discs with
different catalogue sizes works perfectly
normally.
• A FORMATTING PROGRAM is built in,
permitting formatting to 35,40,80 track formats
with either 31 or 62 files. Since the formatter
is built in to the DFS it can be used without
affecting whatever program you are using.
• A DISC VARIFIER is also built in. This
checks the internal checksums on each sector
to identify any corrupted data. This is extremely
useful when saving valuable data as it shows
faulty discs quickly and easily. Again it does
not affect the program you are using.
• A built in DISC SECTOR EDITOR gives a
screen window onto the disc enabling detailed
editing of any byte on the disc. This is very
useful for recovering accidently deleted files
and can save weeks of work.
• A double step mode allows the user of 80
TRACK DRIVES TO READ 40 TRACK DISCS.
This mode is software selected for each drive
individually, thus allowing a 40 track disc to be
copied onto an 80 track one very easily. THIS
ELIMINATES THE NEED FOR EXPENSIVE
SWITCHABLE DRIVES.
* A WORKFILE function sets the name to
be used when the null filename is issued. This
allows a program to be edited and repeatedly
saved having only typed its name once.
* When using LOAD, CHAIN, etc, it is possible
to specify an ambiguous filename. This will
result in the first file whose name matches the
specification being used. This saves typing the
end of a filename that you know is uniquely
identified by its first few characters.
* Two commands exist to simplify the transfer
of programs from TAPE TO DISC. These load
the file to &1200. switch off the disc system
and then move the file to its correct load
address; thus saving a lot of complicated
programming. This command can be used to
load files upto 27 «5 long.
* An advanced COPY command is included
which will prompt the user, requesting whether
to copy each file.
* RENAME has been extended to allow the
use of ambiguous filenames. This allows you to
change BERT1, BERT2, BERT3 to FRED1,
FRED2, FRED3 with only one command.
* OPENOUT has been improved to give you
fewer annoying 'Can't extend' errors, as it
automatically picks the biggest space on the
disc in which to put a file. A SPACE command
lets you know how much space 'COMPACT
could create before you waste time doing it.
* 1.75K of RAM can be taken over from the
DFS for your large BASIC programs while still
retaining LOAD, SAVE and "CAT and other
simple commands.
* Comprehensive and clearly written Manual
(available separately) gives the user a complete
package deal.

Price DFS ROM ONLY £42

Complete interface kit incl. DFS ROM £85
Comprehensive and clearly written manual

£7.50 (No VAT)
P.S.

We will exchange your existing ACORN DFS
for the highly superior Watford's DFS ROM for
£35. £35

FORTH ROM for BBC

This superb (FIG FORTH) compiling language
now available in ROM. Simply plugs into one
of the ROM Sockets. Full FORTH manual
included. £39
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BBC FORTH on Cassette
Follows FORTH-79 standard and has fig-Forth
facilities - Provides 260 FORTH words -
infinitely extensible - Full screen editor -
Allows full use of MOS - Permits use 6f all
graphic modes, even 0-2 (just) - Easy recurtion
- Runs faster than BBC BASIC. ONLY £15
FREE 70 page manual and a Summary card.

BBC FORTH TOOLKIT

Adds following facilities to FORTH. 6502
Assembler, providing machine-code within
FORTH - Turtle graphics enables easy to use
colour graphics - Decompiler routines enables
versatile examination of your compiled FORTH
programs - Full double number set - An
example FORTH program and graphics
demonstration - Other useful routines - 64

page manual included FREE. ONLY £13

LOGO II

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

£9.95

DISASSEMBLER

Will generate fully labelled assembly listings of
any machine code program. Data is
automatically differentiated from code and
displayed together with its ASCII equivalent.
Assembly listing can be saved in "EXEC format
and subsequently incorporated into user
programs. In our opinion this is an excellent
software at an incredibly low price.

£6.95

EMULATOR

An extremely powerful and flexible machine
code interpreter. Allows you to write and
debug machine code as easily as BASIC.
Features single step, breakpoint register
display, edit modes, etc.

£7.25

Computer Concept's Firmware

BEEB-CALC £33

A ROM based spreadsheet program, like
wordwise this firmware is fast and simple to use
- yet is a powerful spreadsheet analysis program,
considerably better than the original 'calc'
program - full floating point maths. Works in 40
or 80 column screen modes - variable column
widths. Works with either cassette or disc. This
ROM coupled with Wordwise can turn your
micro into an ideal small business machine.

DISC DOCTOR £22
This ROMcontains useful disc utility programs.
Enables recovery of any data off the disc
including deleted files etc. The full disc editor
allows the alteration of any bytes directly on the
disc (or in memory), or the loading and saving of
any track or sector on the disc. Automatic
transfer of programs from tape to disc and vice
versa. Also includes a whole host of other useful
utilities - string search, function key editing, the
ability to format 35, 40 & 80 track discs.

Wordwise

Without doubt the most sophisticated piece of
software yet written for BBC Micro. It has all
the features of a professional word processor
yet is easy to use.

SPECIAL OFFER: ONLY £34

GEMINI'S BUSINESS SOFTWARE

Written by professional Chartered
Accountants and coded by competent
programmers. Ideal for small and
medium sized companies. Now
available from stock.

Cashbook Accounts £52
Final Accounts £52
Invoices & Statements £17.25
Commercial Accounts £17.25
Mailing List £17.25
Database £17,25
Stock Control £17.25
Home Accounts £17.25
Beebcalc Spreadsheet Analysis £17.25
Beebplot £17.25

N.B. All the above Gemini software is on tape.
For Disc Based (40/80 track) please add £3.

BOOKS (No VAT on Books)
30 Programs - BBC Micro £4.95
30 Hour BASIC (BBC Micro) £6.00
6502 Application Book £10.25
6502 Assembly Lang.
Programming £12.50
6502 Assembly Lang.
Subroutines £1 1.80
6502 Software Design £10.50
ACORN ATOM Magic Book £5.50
Advanced 6502 Interfacing £10.95
Assembly Lang. Programming
forBBC £8.95
Assembly Lang. Prog, on BBC
Micro £7.40
BASIC Programming for BBC
Micro £5.95

BBC Forth £7.50
BBC Lisp £7.50
BBC Micro An Expert Guide £6,95
BBC Micro ROM PAGING System
Explained £2.95
BBC Micro DFS Manual £7.50
BBC Micro Revealed £7.95
BBC Micro Instant Machine Code
including Software Cassette £34.00
Creative Adventure Programs on BBC
Micro ' £6.95
Creative Graphics on BBC Micro £7.50
Discover BBC Machine Code £6.95
Discover FORTH-Osborne £11.25
Easy Prog, for BBC Micro £6.50
35 Educational Programs for BBC
Micro £6.95
Further Prog, for BBC Micro £6.90
FORTH Programming (Sams) £12.50
Games BBC Computer can Play £6.95
Getting Acquainted/Acorn ATOM .... £7.95
Graphs & Charts on BBC Micro £7.50
Intro to Micro Beginners Book
(3 Ed.) £9.90
Let your BBC teach you to
program £6.75

Micros in the Classroom £4.90
Practical Prog, for BBC & ATOM £5.95
Programming the 6502 £10.75
Mastering VISICALC (Sybex) £1 1.95
Structured Prog, with BBC BASIC ... £9.50
The BBC Micro An Expert Guide £7.90
The BBC Micro Book. BASIC, SOUND &
GRAPHICS £7.40

BBC DFS MANUAL
A fully comprehensive disc manual for BBC
Micros. All extra commands are included. A
bargain at £7.50 (no VAT).

BBC MICRO ROM PAGING

SYSTEM Explained £2.75
A comprehensive explanation of the
requirements for Sideways ROMs to be used in
the BBC Micro. Language and Service entries
are explained with their call numbers. This
book contains all the information that we have
discovered in writing our 16K BBC DFS. A
must for all serious users of BBC Micro.



BEEB SPEECH

SYNTHESISER

VERSATILE SPEECH SYNTHESISER
UNIT FOR THE BBC
MICROCOMPUTER

Watford Electronic's very own Speech System.
Specially designed so that even a novice can

make his BBC talk:-

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

PHONEMES for word synthesis - That means
unlimited vocabulary! No extra speech
dictionary chips to buy!

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

ENGLISH accent - Utilises inflexion techniques
to produce highly comprehensible speech.

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

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

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

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

Only £39

TEX EPROM ERASERS

• New Broom for EPROMS *

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

Two versions available:

• EPROMPT EB - The standard version.
Erases up to 16 chips. £32.00
• EPROMPT GT - Erases up to 32 chips. Has
an incorporated safety switch which
automatically switches off the UV lamp when the
Eraser is opened. £37.00

TEXTIME

(SOLID STATE ELECTRONIC TIMER)
EPROM Erasers need just half an hour to finish
their job. It is the proper erase time for all
EPROMs. While the Eraser is busy you may take
a break but not for too long without our TIMER
on the job. Over erasing can shorten data
storage time. TEXTIMER will remember to switch
off the lamp and your chips will forget nothing
new. TEXTIMER will pay for itself in no time.

ONLY £15.00

GAMES SOFTWARE
PROGRAM POWER

ADVENTURE £6.95
ALIEN DESTROYER £6.95
ANDEROID ATTACK (C.Concept) £6.95
CHESS £6.95
COWBOY SHOOTOUT £5.95
CROACKER £6-95
ELDORADO GOLD £5.95
Escape from Moonbase ALPHA £6.95
GALACTIC INTRUDER £6.95
GALACTIC COMMANDER £6.95
KILLER GORILLA £6.95
LASER COMMAND £6.95
MUNCHYMAN £5.95
MASTERMIND £4.95
MOONRAIDER £6.95
MICRO BUDGET £7.95
ROULETTE £6.95
SPACE MAZE £6.95
SWOOP £6.95
SEEK £5.95
TIMETREK £6.95

LEVEL 9 ADVENTURE GAMES

COLOSSAL ADVENTURE. The classic
mainframe game "Adventur" with all the
original treasures and creates + 70 extra
rooms.

£8.65

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

£8.50
DUNGEON ADVENTURE. The vast dungeons
of the Demon Lord have survived his fall. Can
you get to their treasure first.

£8.50

EDUCATION Software

JUNIOR MATHS PACK (32K) £6.95
Makes learning fun for 5-11 year olds. This
package consists of 3 programs (menu driven)
that increase in difficulty as your child becomes
competent. A very good supplement to
standard educational methods.
WHERE? £6.95
Do you know WHERE? you are? This well
written program, using high resolution graphics
offers timed tests on the geography of Great

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

WORDHANG £7.80
(Age 7-13). A word guessing program based
on the well known Hangman game. Uses full
colour graphics. Complete with 260 words
and the facility save your own list of words.
WORLDWISE £7.80
(Age 7-15. Two constructive geography
programs allowing children to build detailed
data bases covering both the UK and the
world. Encourages children to refer to atlas
and reference books. Save the database

anytime.
ANIMAL/VEGETABLE/MINERAL £4.95
(Age 7-13). Provides an opportunity for
children to teach the computer to
differentiate between objects. The program
tries to guess the object the child has
thought of, using personalised responses like
Mmm ... I am thinking.
BRITISH GEOGRAPHY £6.95
Teaches a child the locations of Cities and
Ports using directional keys.
CAROUSEL £5.50
Aimed at junior school age. Sequences ot
colours and sounds teaches a child to
concentrate.

HAPPY NUMBERS £7.80
(Age 4-6). No reading skills are required to
use this colour graphics number recognition
and counting program. Children build patterns
of flowers corresponding to figures, quickly
learning their significance.
INTRO TO ARITHMETIC £10.45
4 programs - Additions, subtractions,
multiplications and divisions. Help stage,
moving graphics and colours. Worksheet
produced at the end of program. (5-7 years
old).
WRITING £5.50
Full screen demonstration of correct formation
of lower case alphabetic characters. Several
choice of sequence (5-7 years).

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

Price: £11.95 (carr. £1.50)

PLINTH FOR PRINTERS

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

£11.95 (carr. E1.50)

• NEW •

CORONA SOFTWARE
Highly acclaimed at the

BBC Micro User Exhibition

GEOGRAPHY-FRANCE £5.50
GEOGRAPHY-GERMANY £5.50
GEOGRAPHY-SPAIN £5.50
GEOGRAPHY-ITALY £5.50
(for Disc based software please add £2.75 to
the above prices)

These separate packages teach basic
geography of each country - seas, rivers,
towns and mountains. There are tests on these
which allow for some spelling errors. Praise is
given for good results. It utilises BBC's Colour,
Graphics and Sound facilities. The Italy
package consists of two programs.
MATHS TRANSLATIONS (Age 9-19yrs)
This package explains how to translate
Triangles and Quadrilaterals, moving these
geometrical shapes on a grid. It goes step by
step through the concepts and the matrix
calculations involved. Excellent software.

£5.50

• COMING SOON •

DISC-FIX ROM

This ROM is an integrated, menu-driven DISC
MAINTENANCE PACKAGE. Using simple menu
selections, with intelligible prompts for any input
required, the user can recover data from
damaged discs. Facilities include:-
• Full screen editing of sectors on the disc.
• Sectors can be found by file name or sector
number,

• Files and sectors can quickly and easily be
dumped to a printer for examination and possible
subsequent modification.
• COPY; blocks of data can be copied from any
point on the disc to any other point. Blocks can
be as small as one byte and can be transferred
anywhere in a sector.
• SEARCH: The disc can be searched for any
string, starting and finishing at any designated
sector.

• VERIFY: Any block of sectors can be checked
for their validity.
• FORMAT: Any track or group of tracks can be
individually formatted to Acorn or Watford DFS
standard.
• INSERT: Allows the manual creation of new
directory entries to allow "undeletion" of files.
• BACKUP: This is similar to normal DFS

backup but allows recovery after a disc error.
Completely compatible with both Acorn and
Watford Disc Filing Systems. Instruction manual
supplied.

Price £19.00

TINY PASCAL (in 16K ROM)
PASCAL-T is capable of compiling source
PASCAL into a compact very fast
threaded-interpreters-code. Full editor and disc
support are included. Comprehensive
documentation supplied £59

LOGO-FORTH (in 16K ROM)
Introduces this very powerful but extremely
friendly turtle-graphics language. Users have
full access to the FIG-FORTH support nucleous.
Full documentation supplied. £59

LAST but not the LEAST
VIEW The ultimate in Wordprocessing £52

MAIL ORDER AND RETAIL SHOP. TRADE AND EXPORT INQUIRIES WELCOME.
GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCEPTED.
CARRIAGE: Unless stated otherwise, please add 60p to all cash orders.

VAT: UK customers please add 15% VAT to the total cost incl. Carriage.
SHOP HOURS: 9.00am to 6.00pm. Monday to Saturday. (Ample Free Car Parking Spaces)
ACCESS ORDERS: Simply phone: Watford(0923) 50234.(24 Hours)

WATFORD ELECTRONICS
Dept. BBC, Cardiff Road, Watford, Herts, England.
Telephone: 0923 40588/37774. Telex: 8956095
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. . . AND WE'VE WORKED HARD TO BE THE BEST! Micro Power are
an official service and information centre, and we are major
suppliers to Government and educational establishments, and
stock the complete range of Acornsoft and Program Power
software as well as a wide range of B.B.C. Micro and general
computing books. Our expert staff are always on hand to provide
advice and assistance in the relaxed
atmosphere of our showroom.

COMPUTERS

BBC Model A 299.00
BBC Model A with 32K 339.00
BBC Model B 399.00
BBC Model B with Disk Interface P.O.A.

MONITORS

Microvitec 14" colour 286.35
Microvitec 20" colour 343.85
Kaga 12" b&w 123.05

PRINTERS

Epson FX80 458.85
Epson RX80 342 70
Epson MX80 IIIF/T 399.00
Olivetti Spark Jet 399.00..
Seikosha GP100A 229 00
NEC PC8023 373.75^
Parallel Printer Cable 15.50*
Standard 10" tractor feed fanfold paper

(per 1000) 9.20>
Epson refill ribbons 3.39'
Epson MX80Dust Cover 4'50
Epson FX80 Dust Cover 4.50

rtggiSP

DISK DRIVES 1/Concept Keyboard 79.35
Cable for above 20.70
Acorn Joysticks (pair) 13.00
Canvas cover for BBC 3.95
Vinyl cover for BBC 4.50
Complete upgrade 75.00
VIA chip 4 gs
Buffer chip LS244 !. ]]! 1.25
26-way connector 2.45
Disk interface (including fitting) 97.00
Econet Interface 70.00
3 C12 Cassettes 2.13
3 C15 Cassettes 2.24
3 C20 Cassettes 2 53
SS/SD Diskettes 2.88
DS/DD Diskettes 4.03
Wordwise 45.43
View 59.8O
Speech Synthesiser 55.00
Beebpen 45.94
Kisho cassette recorder 19.95
Acorn BBC Recorder 29.90

MICRO POWER - PUT TO THE
TEST WE'LL PASS WITH HONOURS!

TEAC 40 track (100k) 228 85
TEAC 40 track (200k) 424 35
TEAC 80 track (200k) 327 75
TEAC 80 track (400k) 569 25
TEAC 80 track double sided (400k) 396.75
TEAC 80 track double sided double drive (800k) 711 85
TEAC CS55ES 40/80 track 100/200k (switchable) .... 374.90
TEAC CD55ES 40/80 track 200/400k (switchable) 626.75
TEAC connecting cable 17.25
Acorn 40 track (100k) 264.50
Acorn 80 track double sided double drive (800k) 803.85
Torch 80 track double sided double drive, 64k, Z80 & CPN

operating system 897.00
Shugart 40 track (100k) 263.35

additional drive for above (100k) 163.30

ALL PRICESINCLUDEVAT. CARRIAGEFREEFOPALLCOMPUTERS,
PRINTER, MONITORS AND DISK DRIVES. CARRIAGE FOR BOOKS AND

SOFTWARE - ONLY 55p PERORDER.
Send an SAE for our complete listing
of hardware, software and books.
ACCESS and BARCLAYCARD welcom

WE HAVE PLACED LARGE

PLEASE'PHONE
FOR AVAILABILITY

Dept.BMU9
8-8a REGENT STREET,
CHAPEL ALLERTON.
LEEDS LS7 4PE
Tel: (0532) 683186 or 696343

D(M)(l)(C)®(0)®(0)®®®©CD©®(0)®(0)®®
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Editing can be easy Part 5

I THOUGHT for a while that the
editor was waxing lyrical. "What
about fields and spaces?" he mur
mured as he passed my desk on the
way to his abacus appreciation
course.

"Very pastoral, sir", I fawned.
"No, idiot, what about your article

on printfield formatting and the SPC
command."

I should have known.

WELL SPC is a very simple Basic
command. Having said that, aren't
they all until you start to use them!

Seriously though, SPC is simple to
use. As you might guess it's concer
ned with spaces. You use it after a
PRINT statement to put spaces
between print items.

The format is SPC(n), where n is
the number of spaces you want in
serting. For example you might want

Take to
the fields

to print a name with five spaces
between each word and so have a line
like:

100 PRINT'A';SPC(5) ;"B" ;SPC(5);"C
This will print:

A B • C
on the screen.

See what I meant by simple? SPC
can make your output more legible
and also, as I'll come to later on, can
help avoid errors arising from poorly
thought-out screen displays.

While you've been using the
PRINT statement to put things to
screen you may have noticed a small
problem. Sometimes when the answer
to a calculation fills all 10 spaces of a
print field it can run into the field
next to it. This gives what looks like
one large answer instead of two.

Take a look at Program I. It
shows how such overllowing may
lead to problems.

10 REM PR06RAH ONE

20 LET X=100

30 PRINT X/10,X/3,X/5
Of course you can get round this

by using the SPC command



From Page 31

mentioned earlier or printing each
answer on a different line.

There is, however, another way.
You can alter a system variable
which will change, among other
things, the number of characters you
can have in a print field.

This variable is @%. The % sign is
upper-case 5 and @ can be found on
the keyboard to the right of the letter
P.

@% is an integer variable and its
value determines the number of

characters there will be in each print
field. For example:

tt=20

gives print fields 20 characters long.
If you want to get back to the
normal setting all you have to do is
to enter:

M=10

which sets the print fields back to the
values they are when you switch the
micro on.

Program II will allow you to
experiment with field lengths to your
heart's content. Press Escape when
you've had enough.

10 REM PROGRAM TWO

20 REPEAT

30 INPUT 'Hon long do you want your

fields',field

40 LET eZsfield

50 IF field >40 THEN PRINT 'WHY

BOTHER?"

60 PRINT 1,2,3,4

70 PRINT "aVbVcVd1
80 UNTIL FALSE

You can now see that you can sort
out Program I with a line such as:

5 LET M=20
But remember that when you've

run the program the fields will remain
set at 20 characters long until you
either reset them or switch the micro

off.

Now you know how to vary the
print fields. Simple isn't it?

So far it is, but from here on in it
gets more complicated.

This is because there's a lot more

that you can do with @% than just
use it to play around with the field
lengths. However don't worry if you
don't understand what follows first
time round.

When and if you ever need to
know more about @% and print field
formatting you will understand it
more easily in the light of what you
intend to do.

As the editor says in his forth
coming book "Zen in the Art of Pro
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gramming": "You already have the
solution. However you will not know
you have it until you meet the
problem."

When we used @%=20 to divide
the screen up into print fields of 20
characters in length we were only
using part of its scope.

It can also be used to control how

numeric output is presented on screen
and to what accuracy.

For example, if we enter:

IM02030A
into the micro not only will we have
print fields 10 characters in length
but also all figures printed will be to
three decimal places of accuracy.

We have this control over how
numeric output is displayed because
@% can be used to select between
three different screen formats.

This is achieved by treating it as a
three byte hexadecimal number of the
form:

If you don't know what a hexa
decimal number is don't worry too
much. You can understand what

follows by looking on xxyyzz as a
code number that the micro uses to

find out how it should print numbers
on the screen.

Let's take the xx part first. This
can have three values, either 00, 01
or 02. These numbers determine

which of three print formats the
micro will use.

If you type in 00 in the place of xx
in @%=&xxyyzz you put the micro
in what is known as General Format.

General Format is basically the
format the micro is in when you
switch on. It allows you to print
numbers to the screen as normal.

It only goes into the exponential
form when it has filled up the print
field you've allocated. Or if you've
decided on going to the exponential
form of representing numbers after a
fixed number of figures.

This is what the yy and zz parts of
the code are for.

The zz is simple enough. It is the
length of the print field that you want
in hexadecimal. This means that if
you want a field 10 characters long
zz becomes OA.

The yy tells the micro how many
character spaces of the chosen field
can be used before it must start print
ing numbers in the exponential form.

Suppose you entered:

§Z=00030A

What you have done is to select
the General Format (xx=00), told it
that after the numbers it prints are

over three figures long it will have to
display them exponentially (yy=03),
and that the print fields are to be 10
characters long (zz=0A).

Don't worry too much if this
doesn't make much sense at first. It's

one of those things that is difficult to
grasp in theory but easy in practice.

A few minutes playing around with
the example program will make it
clear.

The second format is the Exponen
tial Format. In this, as you might
guess, numbers are displayed in the
exponential form. It means that the
numbers are expressed as decimals
multiplied by the appropriate power
of ten.

The decimal comes first, then the
letter E to show that it's an exponen
tial, followed by the power of 10.

For example, in exponential form:
100 becomes 1E2 (1 * 100)

1230 becomes 1.23E3 (1.23 * 1000)
We obtain exponential form by

entering 01 in the place of xx.
Once in Exponential Format we

can use the value of yy to specify
how many figures we want before the
E of the exponential.

If we want two figures before the E
(not counting the decimal point) we
let yy become 02.

As you might expect zz is used to
choose how many characters are
wanted in the print field.

Suppose we entered:
31=1010408

What we get is the Exponential
Format (xx=01), four figures - and a
decimal point - in front of the E of
the exponent (yy=04), and the print
fields are set at eight chracters
(zz=08).

Again, don't worry too much if
this isn't clear at first. Just play
around with Program III. First input
10 ,100 .1000 ,10000. Then become
more adventurous with your numbers.

You'll soon see how Exponential
Format works and the effect the yy
part can have on the accuracy of the
figures displayed.

The final format is the Fixed
Decimal Format, selected by entering
02 for xx. This allows us to select
how many decimal places we require
in our output by using yy to specify
them.

As usual zz is used to determine
the print fields.

As an example try:
»7.=M2030C

You will have selected the Fixed

Decimal Format (xx=02), the figures

•



will be accurate to three decimal

places (yy=03) and the print fields
will be 12 characters long (zz=0C).
Remember it's hexidecimal. Note that

you can only go to nine significant
figures.

That's it - those are the three

types of print formatting. It's all
summed up for you in Figure I. Easy
isn't it?

Well, maybe not at first but
Program HI should help:

10 REM PR06RAH THREE

20 INPUT "Four nuibers",a,b,c,d
30 R£H 6eneral Fortat

40 LET €2=i00030A

50 PRINT a,b,c,d
60 REN Exponential Foraat
70 LET «=W1030A

80 PRINT a,b,c,d

9.0 RE« Fixed Deciial
100 LET tt=*02030A

110 PRINT a,b,c,d

Program III

This allows you to put in four
different numbers and see how they

FORMAT XX YY ZZ

General 00 number of places
until exponential
form used

field length

Exponential 01 number of figures
in front of E

field length

Fixed,
Decimal

02 number of

decimal places field length

Figure I:

are treated by different print formats.
Lines 40, 70 and 100 change the

value of @% and so alter the for
mats. When you're feeling more
adventurous have a go at changing
the values of @% yourself.

A little playing on the micro and
you'll soon become an expert on print
formatting.

And so we come to the end of our

dealings with the PRINT command.
It may seem like a lot of fuss over a

fairly simple keyword, but I think it's
worth it.

Remember that no matter how

brilliant your program is it will
probably be judged by the output it
produces. So if you want your work
to be appreciated use PRINT wisely.

Myself, I just hope that the editor
appreciates my work and gives me a
holiday. I could do with a break in
the fields and open spaces. «£

THE^flCORN
SPECIALISTS

BBC Micros Ex-stock

PERIPHERALS
PRINTER

COLOUR MONITOR

DISC DRIVE

TORCH Z80 DISC

SOFTWARE
ACORNSOFT

BBC SOFT

PROGRAM POWER

BUG-BYTE

ADD-ONS

JOYSTICK

LIGHT PEN

GRAPHICS TABLET

TELETEXT

Z80 PROCESSOR

6502 PROCESSOR

MEMORY UPGRADE

DISC INTERFACE

BOOKS
30 HOUR BASIC

BBC BASIC

BBC MICRO REVEALED

LET YOUR BBC TEACH

LEARNING TO USE BBC

ASSEMBLY LANGUAGE

CASSETTE RECORDER SIMON HESSEL

CUMANA DISC DRIVES

TOLWORTH:

230 Tolworth Rise South,
Tolworth, Surbiton,
Surrey KT5 9NB
Tel: 01 337 4317
SUTTON:

30 Station Road,
Belmont, Sutton,
Surrey SM2 6BS.
Tel: 01 642 2534

EALING:

114 Gunnersbury Avenue,
Ealing, London W5 4HB
Tel: 01 992 5855
RICKMANSWORTH:
Greystone Works,
The Green, Croxley Green,
Rickmansworth,
Herts WD3 3AJ.
Tel: (0923) 779250

MILTON KEYNES:

Unit 1, Heathfield,
Stacey Bushes, Milton
Keynes,
MK12 6HP

Tel: (0908) 317832
NEWBURY:

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

Easy parking
at all our

branches.

Closed Mondays.
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SINCE I looked over an early release
(serial no. 1631) of the Amcom DFS
last month I've had the opportunity of
comparing it with a new version (serial
no. A7370) in which a number of
modifications have been made.

If school reports were given for
software, this one would read
"Amcom's performance has greatly
improved this term, showing promise
for the future".

The Acorn mode has been altered to

make it more compatible with software
written to take advantage of the special
features of the Acorn DFS.

It now supports the *ACCESS com
mand, and the OSGBPB calls 5, 6, 7
and 8 now work as expected.

OSWORD calls &7D and &7E are

still not standard. OSWORD &7E is of

use in file management as it should
read the number of sectors on the disc.

*DELETE will delete an open file
from the directory, leaving data in a
buffer. The Acorn DFS would give the
"File open" error in this case.

The "Disc fault" error does not give
the error number that is returned by the
floppy disc controller (the 8271), which
would be useful in fault finding.

The disc handling still takes place
with the interrupts disabled. This is

JIM NOTMAN reviews

the latest Amcom DFS

something to be aware of as it affects
the system clock (TIME) and all the
other functions driven by interrupts.

The most noticable improvement has
been in the speed of operation. The first
version tested was rather dis

appointing in this respect.
All the benchmarks now run with the

Amcom DFS.

Such was the improvement in speed,
especially with some of the relative file
handling (PROG8A) that I used

several different timing devices to
ensure the accuracy of the observa
tions.

As can be seen from the revised

comparative benchmark results, no
DFS is fastest in every aspect, but
Amcom now shows its pace in reading
data from the disc.

Watford have just told us that they
have made some improvements to their
DFS too. As soon as we get the new
version we'll let you know about it.

No. Benchmark Acorn

0.90

W.E.

1.00

Amcom

A7370

•SAVE 16K 2.7 3.6 6. /

•LOAD 16K 2.5 2.4 3.8

•BACKUP 28.0 20. 0 36.9

1 OPEN + CLOSE files • 1000 4.2 6.4 5 for 10

2a PRINT 1000 numbers 15. 1 10.4 11.6

2b PRINT 100 strings 59.6 45. 1 63.9

3a INPUT 1000 numbers 13.0 9. 1 6.0

",b INPUT 100 strings 55.2 42.4 23.6

4 BPU1 1000 bytes 4.9 4.3 6.3

'z» BBET 1000 bytes 4.6 4. 1 3.3

6 move PTR 1000 places 2.3 2.7 3.0

/a write test relative file 60.9 45.6 67. 1

7o read test relative f ile 56.0 44. 1 24.5

8a write relatvive fil e backwards 234.6 137.6 82.5

Bb read relative file b ackwards 97.5 56.0 39.6

BBC OWNERS
Why not consider the HOBBIT FLOPPY TAPE SYSTEM for your computer?

The HOBBIT gives you all the facilities you would expect from a floppy disc at a fraction
of the price.

BRIEF SPECIFICATIONS: Read/Write speed of 7500 BAUD per second • Capacity:
101K BYTES per CASSETTE • Average access time 22 seconds • Up to 120 FILES per
CASSETTE • Completely automatic - no buttons to press • Fully built, boxed and
tested. Just plug in and go • System can support TWO DRIVES • Connects to user port
• Works on all operating systems • No disc interface.

Available from stock PRICE £135.00 plus VAT Manual only £1.50 Postage £3.00

- NOW AVAILABLE -

ZERO MEMORY OPTION

Enables the Hobbit to operate within using any of the Beeb's memory.
Price £25.77 - VAT

For more details contact:

COfflPUTER PRODUCTS
KILN LAKE, LAUGHARNE, CARMARTHEN, DYFED SA33 4QE.

Telephone: (099 421) 515

Also available for NASCOM computers PRICE £120.00 plus VAT

or

available from

most good Computer Shops

fl

Access and Barclaycard accepted
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F1SHIN
The game that will
have you hooked

©

*

By DANIEL J. BISHOP

THE noble sport of angling is simulated
very realistically in this game. The main
difference is that you do not have to wait
an hour for a bite!

It uses Mode 7 and Mode 5 gra
phics, and should run on all model B
versions of the BBC Micro, including
disc systems.

Up to four anglers may take part. The
object of the game is to catch the most,
the biggest and best fish from the waters
of Lake Beeb.

There are ten species of fish which
may be caught. Each angler can alter his
or her tactics during the game by
pressing any key and then issuing
instructions to the computer.

An angler can fish far out or near to
the bank, at the bottom of the lake or
near the surface, using maggots, worms
or bread as bait.

Experienced anglers will learn the
feeding habits of the various types of
fish. However, such rules do not always
hold true, because there is a random
element throughout the game.

The anglers decide how many
minutes the game will last - to a
maximum of 60 - but may end the
game at any time.

When the program starts, a title
display in Mode 7 appears, accom
panied by a jingle.

When a key is pressed, there is a
page of brief instructions. Press the key
again and a plan view of Lake Beeb is
drawn in blue and green.

The number of anglers, time of play
and names of anglers are asked at the
bottom of the screen. Answer these
questions and press return after each
reply.

As each person inputs their name, a
graphical representation of each angler
is drawn, standing on the banks of Lake
Beeb. The game proper then begins.

When an angler's float disappears,
the angler must strike quickly by hitting
any key (the spacebar is easiest).

If the fish is caught, it is reeled in. You
are told its weight, name and number of
points gained.

To instruct the computer, press any
key. Then enter your name.

After the prompt "OK?" enter your
instruction, which must be one or more
of the following commands: NEAR,
FAR, TOP, BOTTOM, BREAD,
WORM, MAGGOT, FINISH, HELP.

The command FINISH ends the
game. The command HELP produces a
list of all the commands.

Turn to Page 99



DPUS flUTurnn offers
JVC 14" COLOUR MONITOR OFFER

RGB MEDIUM RES £199.00

Resolution, 370 x 235 Pixels.
Display, 80 characters x 25 lines.
Slot Pitch 63mm.

Input, Video - RGB Analogue with
TTL input.
STNC - Separate SYNC on RGB.
Features, On/Off switch with pilot
light. Brightness control. Power
220/240V 50/60HZ.

RGB HIGH RES £299.00

Resolution, 580x235. Pixels.
Display, 80 characters x 25 lines.
Slot Pitch 41mm. Input, Video - RGB
Analogue with TTL input. SYNC -
Separate SYNC on RGB.
Features, On/Off switch with pilot
light. Brightness control. Power,
220/240V 50/60HZ.
* Fast ex-stock delivery.
* 1 year warranty
* Quantity and Educational discounts
available.

DISC DRIVE DISCOUNTS

* Japanese manufacture.
* Slimline * Low Power Consumption.
* Ideal for use with BBC, Dragon, etc.
Canon MDD 6106 S/S 40 Track

100K S.D. 200K D.D. £129.95

National Panasonic D/S 40 Track

200K S.D. 400K D.D. £159.95

Cases and Leads as for TEAC.

TEAC DISC DRIVES

* Latest technology
* i height * Fast access time
* Direct drive mechanism

* Hardware 40/80 switchable.

TEAC 55A - S/S 40 Track

100K S.D. 200K D.D. £139.95

TEAC 55F - D/S 80 Track

400K S.D. 800K D.D. £229.00

Case to hold 1 drive £9.95

Dual case with PSU £39.95

P. Lead £5.00 Ribbon Lead £12.00

Dual Ribbon Lead £15.00

CASED DRIVES

Complete with all Leads and ready
to run:-

Case has PSU.

* Dual 200K Drive £319.95

Dual 400K Drive £349.95

* Dual 800K Drive

as illustrated.

40/80 switchable

800K

£499.95

ACORN D.F.S. NOW IN STOCK
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This month's offer is another winner

- a consignment of 14" R.G.B. colour
monitors manufactured by J.V.C. -
at prices never seen before in the
UK. Suitable for use with BBC Micro.

NEW OPUS LOOK

3" MICRODRIVE

The first nationally available dual
sided 3" Drive offering 500K capacity.
* 200K Formatted S.D.

* 400K Formatted D.D.
* Japanese Manufacture.
* Fully compatible with 5}" Drives
* One touch cartridge loading
* 3 ms. Access time.
* Direct Drive

Single Drive * 200K/400K
ONLY £199.00

Dual Drive * 400K/800K

ONLY £399.00
FREE on first 100 orders received.

We will supply case and leads free
of charge.

MEDIA

Disc Cartridges 1 off £4.95
Pack of 5 £22.50

SEE US AT THE PCW SHOW
BARBICAN - STAND 204

BBC MICRO USER SHOW
NOTTINGHAM - STAND 23

To Order: Add carriage at the
following rates:-
Discs 85p. Other goods £7.00.
Add VAT at 15% to total and

send your order to:-

DPUS SUPPLIES
158, Camberwell Road, London, SE5 0EE

Tel: 01-701 8668 (3 lines) 01-703 6155/6/7

Government and Educational

orders welcome.

Lynx, Oric, Apple II, Apple III and
IBM etc.

It's safe to put a cheque in the
post today. Because, if you find
someone who's cheaper, we'll
refund the difference.

THE "ORGANISER"

THE ORGANIZER DESK

ONLY

£49.50

* Teak finish

* On castors

* Self assembly
* Full instructions

provided
* Top shelf for
monitor/printer
* Large desk top area.

* Lower shelf for paper/book storage
- ample room in front of the shelf for
you to sit comfortably.

12" GREEN

SCREEN MONITOR

One year warranty 22MHZ
Ex-stock delivery. Limited quantity

Phono Connector. Only

Lead to connect to BBC £3.95

NASHUA FLOPPY DISCS

£16.95 for 10
£19.95 for 10

£22.95 for 10

£24.95 for 10

£26.95 for 10

Minis

S/S S/D

S/S D/D
D/S D/D

S/S 80 Track
D/S 80 Track
8" Discs

S/S S/D
S/S D/D
D/S D/D

£17.95 for 10

£23.95 for 10
£24.95 for 10

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

Opening Hours Mon-Fri 9.00-6.00
Sat 9.30-1.30
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The easy way
to /earn more

aftoutyour
BBC Micro

The Master Class series of videotapes has been
widely acclaimed as the user-friendly way of learning

how to write programs on your BBC Micro.
Presented by David Redclift, who has been training

computer programmers for the last 12 years, the
tapes give a hands-on introduction to the principles of

Basic and guide the user through writing his first
programs. The sound tracks of the tapes contain

programs which can be loaded into the BBC Micro
and used as part of the course.

ORDER BY POST TODAY!
Please send the following videotapes at the special

price of £19.95 each (inc. VAT, P&P)

Starting Basic with the BBC Micro No. 1 •
Further Basic with the BBC Micro No. 2 O
The BBC Micro in Primary Education j |

Please state format required
D VHS D Betamax

Name .

Address

Signed

Send to: Micro User, FREEPOST,
Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY.
(No stamp needed if posted in UK).

TOTAL £

Please indicate method of payment {•/)
• Access/Mastercharge/Eurocard
• Barclaycard/Visa
• American Express

Card No.

Expiry date

• Cheque/PO made payable to
Database Publications Ltd.



Now available for the BE.
Microcomputer, this superb range of
high performance, low profile disc drives
which give more data storage, and use
less space.
The Pace range of drives include two
drives which are switchable between 40
and 80 tracks. As these drives are double
sided they give a massive 400 k per drive
in 80 track mode, whilst in 40 track mode
they retain compatibility with Acornsoft

and other commercially available
software. These dual track drives feature
multi-colour LED's to indicate mode
selection.

as double density drive so that, as and
when, a new filing system and interface
become available, the disc storage
capacity will be doubled (eg. the dual 40/
80 drive will have an u
storage).

:
Pace disc drives are designed to run off the BBC
supply and are supplied complete with all cabll
disc and manual. 1

Also available from:- Computer
terama, Stoke on Trent.'.

92 NEW CROSS ST1
Bradford BD5 8BS.
Tel: (0224) 729306
Telex: 51564

Dealer enquiries welc

power

s, a utilities

Disc drives available:- v!a!t. vjlt.
PSDl Single Sided Drive (40 track) 100k £185 £212.75
PSD2 Double Sided Drive (40 track) 200k £235 £270.25
PSD3 40/80 Switchable Drive 400k £345 £396.75
PDD1 Dual Single Sided Drives (40 track)

I 200k £338 £388.70
PDD2 Dual Double Sided Drives (40 track)

400k £449 £516.35
PDD3 Dual 40/80 Switchable Drives 800k £610 £701.50
Carnage and insurance chaiqe of £-1 50 inc V K.t to be added pei drive

fidnes, Ches 1:051-420-3333. Compute



PART 6

"... a perfect method should not only be
an efficient one, as respects the
accomplishmentofthe objectsfor which
it is designed, but it should in all its
parts and processes manifest a certain
unity and harmony."'- An Investigation
of the Laws of Thought, George Boole,
c. 1850.

A RIGOROUS presentation of the
principles of structured program
ming would be out of place in this
article and not very helpful. For
example, the use of procedures and a
wide understanding of their value
and usage probably came well before
the refinement of the structured

techniques for handling repetition
and decision-making.

But structured programming (SP)
without proper use of procedures would
make little sense in BBC Basic, and they
are regarded here as an integral part of
the SP method.

Such matters as the choice of names
for variables, procedures or other
program objects, indenting, the use of
upper and lower case, are more to do
with style and presentation than control.

But the writer would find it difficult to

discuss structured programming with
out mentioning them. It would be like
Abbott without Costello or love without

Bad language
breaks

all the rules
marriage — possible but not entirely
satisfactory.

Strictly speaking, the principles of SP
are independent of language. Never
theless Wirth invented Pascal because
he felt that the language syntax should
reflect the desired principles.

Christensen took the same idea a
stage further with Comal, aiming at

By ROY
ATHERTOIM

ultimately simple forms. More recently
Tony Hoare has remarked that a
programmer is surrounded by com
plexity and the language he uses should
be a part of the solution, not an
additional problem.

Perhaps this series of articles is really
about common sense and being
systematic, even to the point of
elegance. These things are not wholly

objective and this final summary of
principles has a personal slant.

The basic trouble with computers is
not only that they don't speak our
language. They operate differently,
sequencing events in time, while we are
more at ease with relations in space -
writing, mathematical arguments, lists
on paper.

A computer program is spread out in
space, but the events it describeshappen
in time. A good programmer eventually
learns to look at the static text and
imagine the events in time.

As Dijkstra puts it so admirably:
"We should do . . . our utmost to

shorten the conceptual gap between the
static program and the dynamic
process." But how is it done?

The central idea is that a program
should reflect its function at three levels
- design, coding and presentation. This
makes it easier to look at the program
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G.S.L.

Specialists in Slim Line

Disc Drives!!
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and imagine what it does at execution
time.

The rules given here under those three
headings may guide a programmer and
make achieving this objective much
more likely. The rules are not complete
- just a good start - and they aim at
clarity and correctness.

Alterations to achieve greater speed
or compactness can be made later if
necessary. This may cause a loss of
clarity which can be tolerated, if the
original program serves as document
ation. Correctness must be preserved
throughout all the changes.

Rule 1: Design
• A task should be broken down into a

hierarchy of subtasks and each
should be a procedure, junction or
group of these.

• A procedure should be properly and
meaningfully named, have one entry
point and one exit point.

• Procedure parameters should be
chosen with care.

• Within each procedure and in the
main program each instance of
repetition or decision-making must
be identified in the pre-coding
analysis.

• The conditions at entry to each loop
must be established carefully.

D The condition, simple or compound,
for terminating each loop should be
properly identified.

• Each loop or decision structure
should have a single entry point and
a single exit point. No jumping into
or out of structures.

D Each program element must be in
one of three possible relationships.
Elements may be in sequence,
controlled, or the subject of
procedure calls.

Rule 2: Coding
• The chosen structures for coding

should reflect as naturally as
possible the program design.

D The order of procedures should
reflect, as far as possible, the
hierarchical structure of the design.
However such items as special

character definitions or stored
messages may beplaced at the end of
the program to reflect their routine
nature andfairly low interest. DA TA
statements should be similarly
treated.

• A reasonable overall structuremight
be:

Main Program
END

Procedures

DATA statements

Exceptionally, small quantities of
data might be placed just after the
structure which reads them, but the
controlling modules should not be
cluttered with DATA, PRINT state
ments, etc.

Rule 3: Presentation

• Keywords must be in upper case.
Other program words (variable
names, procedure names, etc.)
should be in lower case.

• Indenting should reflect structure.
('The LISTO j'acility does not work
properly, and indenting must be done
with spaces.) If necessary for
compactness a second version with
out indenting may be produced.

• Blank lines or REM statements may
be used to give information and help
to improve layout. These can be
removed in a compact version.

• Multiple line statements should be
used with discretion. Overflowed
lines should be avoided. Single
statements within a structure on one

line are reasonable. Several assign
ments on one line are reasonable, as
are combinations of simple actions
like MODE or VDU statements.

• Line numbers are necessary for
program entry and editing but they
may be omitted in the design and
publication of programs. If GOTO
and GOSUB are not used they lose
their importance, except perhaps as
a means of reference for discussion.
In practice, discussion of a well-
structured program isfairly straight
forward without the help of line
numbers.

The principles and rules may seem
numerous and demanding. But the
practice is really quite easy if they are

acquired and applied over a period.
This can be as little as a few weeks

for an energetic computer buff - or as
much as a year or two for a reluctant
average ability secondary school pupil.

One thing seems certain. A good
grasp of these matters and some
practice can enable beginners in
programming to take off, quite
suddenly, and do non-trivial program
ming tasks successfully. But some
problems remain.

The obvious outstanding problem is
the zero case. Remember the instruc

tions for the deputy in the gun fight
with a bandit:

REPEAT

Fire a shot

UNTIL Bandit throws out gun.

At least one shot is fired because the

condition for exit from the loop is tested
at the end. The bandit may be killed
quite unfairly. The required structure is
one which tests the condition at the

beginning of the loop.

WHILE Bandit has gun
Fire a shot

ENDWHILE

If the bandit throws his gun away
immediately, no shots are fired. This
zero case is as important in computing
as the zero symbol is important in
arithmetic.

The WHILE structure exists in most

modern languages. It was specified at
one stage for inclusion in BBC Basic but
for some reason, probably memory
constraints, it was omitted.

One way to cope with the situation is
to use a procedure which is not entered
if conditions indicate that no shooting
should occur.

IF Bandit has gun THEN
PROCshoot

DEF PROCshoot

REPEAT

Fire a shot

UNTIL Bandit throws gun

away

ENDPROC

Other solutions involve either jum
ping out of or round a repeat loop or
simulating the WHILE structure with
GOTO.

ZOO REM WHILE

210 IF Bandit has no aun THEN GOTO 240

220 Fire a shot

230 GOTO 200

240 REH ENDWHILE

Only by using the procedure as in the
first method can the conceptual
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framework of structured programming
be properly protected and the integrity
of the structures be preserved.

Other methods are tempting but it is
dangerous to make exceptions on such a
critical question. Whatever one does,
the WHILE concept is important in
problem analysis and program design.

WHILE (Reason for looping)
Action

ENDWHILE

Using puch a structure as syntax
helps to make it a part of one's
intellectual equipment. That is the real
sadness of its omission from Basic.

A second problem arises when
programmers have developed a pro
gram in which many procedures call
other procedures. A structure diagram
shows what happens within a module
(main program or procedure).

A structure chart shows the rel
ationship between modules. Some
relationships are permissible and some
are not.

See Figure I.

that a few articles could properly cover
such a subject.

Nevertheless there is great value in
something well-started and readers who
work out these ideas properly should
find them rewarding, and a sound basis
for any further development if necess
ary.

Since computers were invented in the
1940s and became commercially viable
in the 1950s, ideas about programming
have moved a great deal.

In the decades up to the late 1960s
progress was quite considerable, but the
1970s brought the structured program
ming revolution - the widespread
acceptance of a framework of ideas for
designing languages and working with
them.

A programmer sits awkwardly bet
ween two complex worlds: the user's
problem or task, and the computer
system. The complexity of the task may
be inherent and unchangeable but a
computer system may be good or bad.

A good one will help the user. A good
system will include a good language (or
package) which not only copes with

(a) Permissible (b) Not Permissible

Figure 1: Structure charts show procedure relationships

The danger is that a procedure may
call another which leads to a call back to

the first one as in Figure 1(b). This is
called concealed or indirect recursion.

Unless recursion is very thoroughly
understood or is a central concept of an
unusual (but possible) approach to
programming it should be avoided.

A properly written recursive pro
gram, like quicksort, may be used by a
beginner, but special care may be
necessary.

Programming in all its forms is a
great discipline, like mathematics or
writing. It would be absurd to pretend
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good design but also encourages it.
It does this by reflecting in its

syntactic forms, faithfully and
explicitly, exactly those concepts which
are important in the analysis and design
stages as well as in the coding.

Thus the programmer is helped to
acquire that small but vital common
currency of ideas which enhance all the
stages of problem-solving with a
computer.

A bad language not only fails to help
the programmer to write good code. Its
wearisome, outmoded confusion often
spreads through the programmer's

mind, adds to the complexity of the
current problem and fails to illuminate
future work with the light of good
experience.

A good language can be the source of
simplifying ideas which make a
program understandable, even elegantly
simple.

In the 1970s a critical threshold was
established for language design. Below
this threshold there is no proper
conceptual framework - the program
mer has to fight complexity on two
fronts.

Above it, the language helps the
programmer not only to control his
medium effectively, but also gives
concrete form to the concepts he needs
to help him towards a neat resolution of
the problems of analysis, design and to a
certain extent, documentation.

BBC Basic rests above this threshold,
albeit by a narrow margin, but most
popular micro-Basics do not. Therein
lies the educational importance of BBC
Basic.

It is one of the very few widely
available versions of Basic which
recognise the fundamental advances of
the 1970s in the fields of problem
solving and programming.

These good versions correct some of
the fundamental serious defects of Basic
without destroying the equally funda
mentally virtues of this old and popular
language.

Development continues. SP ideas are
very well worked out, but much remains
to be done in the areas of data handling
and logical inference. Other types of
language, such as Prolog, are under
development and are highly relevant to
these concepts.

The next decade will bring computers
whichare immensely powerful,portable
and, because they will be cheap,
plentiful.

Today's computers reflect the intel
ligence of their designers and software
writers. Tomorrow's will take this
process of absorbing intelligence to a
new order. They will be designed more
specifically to do this, and to continue
doing it in the hands of their users.

The recent Alvey Report, commiss
ioned by the Department of Industry,
calls these fifth generation computers
Intelligent Knowledge Based Systems.

If such things come to pass - and it is
difficult to see how they might not - the
1970s may be seen as the Iron Age of
computing ... the first real wakening of
what may eventually become a
genuinely advanced age of information,
for better or worse. ^
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First choice for quality: Kaga Monitors
enjoy a world-wide reputation for superb
definitionand clarity of image whether in Green,
Amber. Black and White or full RGB colour.

First choice for value: Kaga quality at
Kaga prices makes Kaga unbeatable.

First choice for reliability: Kaga Monitors
are specificallydesigned for use with computers,
custom-built for the functions they perform,
with solid state circuitry to ensure utmost
reliability.

First choice for compatibility: Kaga
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computers. Apple™, Acorn/BBC™, Commodore
Pet™, IBM™,Osborne™,Tandy™, you name it,
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ideally suited to your individual
needs, whatever your computer.
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after you choose your Kaga Monitor. Ring 0442
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Apple II RGB Adaptor and RGB Cables for
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DATA STORAGE
A data cassette
recorder that

perfectly matches
the BBC Micro.

£34.74
Carnage £2.50

Fullycompatible with the BBC Micro and
specifically designed for data saving and
loading, the Pye data cassette recorder (with
free power pack and BBC lead) is guaranteed
to end your data storage and retrieval
problems.

A low cost

answer to

high speed
data retrieval!

£135.00
Carriage £3.50

Are you frustrated by your cassette system
but find the disc drive alternative too
costly? Then what you need is The
Hobbit.

The Hobbitisa highquality, ultrafast, fully
automatic micro cassette drive specially
designed for the BBC Microcomputer. It reads
and writes data at 7500 Baud - more than
sufficient for most needs and about seven

times faster than a cassette recorder. It has a
proper directory, like discs and a file space of
101k. All this, for approximately half the price
of a disc system.

Cumana disc drives
Includingintegralpower supply
Cumana CS50 A 100k Single
(40 track) £178.26
Cumana CD50A 200k Dual

(40 track) £347.83

Pace Slimline disc drives

PacePSDl 100k Single £185.00
Pace PSD2 200k Single £235.00
Pace PSD3 400k Single
(40/80 track, switchable) £345.00
Pace PDD1 200k Double

(40track) £338.00
Pace PDD2 400k Double

(40track) £449.00
Pace PDD3 800k Double (40/80 track,
switchable) £610.00
All the above drives are cased in metal to

prevent interference and data loss.
Carriage on disc drives £3.50

Personal shoppers can obtain the
products advertised on these pages

from the following retail stores:

Stockport Micro Centre
4/6 Brown St., Stockport,

Greater Manchester.

Tel: 061-480 0539

Wilmslow Micro Centre,
62 Grove Street.,

Wilmslow, Cheshire.

Tel: 0625 530891

44 MICRO USER October 1983

High-quality discs from BASF
Single sided, single density
(box of 10) £16.09
Double sided, double density
(box of 10) £26.04
Blank data cassettes (box of 10) £4.35

Disc utilities
Ifyou're upgrading to disc you must
get Replica. It enables you to easily
transfer your existing cassette
programs to disc and stores 8-10
programs. Both 40 and 80 track
versions are available (please state
which you require). Fully compatible
with the Amcom DFS. po / r

A comprehensive utility providing a
number of essential facilities is The
Key. This multi purpose disc enables
you to back up existing discs
(including most of the protected ones),
retrieve deleted files and edit your own
discs. State whether you require the
40 or 80 track version. r* -t -* C)£L

SOFTWARE
We stock games from all the
major software houses. Below
are some of our best sellers:

ACORNSOFT

Sphinx Adventure £8.65
Philosophers Quest £8.65
Castle of Riddles £8.65
Countdown to Doom £8.65
Rocket Raid £8.65

Arcade Action £10.35
Snapper £8.65
Monsters £8.65

Arcadians £8.65

Business Gaines £8.65
Snooker £8.65
Missile Base £8.65
Starship Command £8.65

Hopper £8.65
Hop the frog to safety through a variety of
dangers. Complete with music and full sound
effects.
JCB Digger £8.65
You are in charge of a JCB, which can move
in four directions and dig holes to trap the
attacking Meanies.
Carousel £8.65

Shoot down ducks, rabbits and owls as they
move across the screen. Full sound effects.

MICRO POWER
Swoop £6.95
Alien Destroyers £6.95
Galactic Commander £6.95

Timetrek £6.95

Lazer Command £6.95
Space Maze £5.95
Demon Decorator £5.95

Astro Navigator £4.95
Maze Invader £4.95

Startrek £4.95
Moon Raider £6.95

Killer Gorilla £6.95

Croaker £6.95

A&F
Painter £8.00
Frogger £8.00
Planes £8.00
Howzat £8.00

Shrinking Professor £8.00

DIGITAL FANTASIA
Golden Baton £8.95

The Time Machine £8.95
Arrow of Death Ptl £8.95

Arrow of Death Pt 2 £8.95
Escape from Pulsar 7 £8.95
Circus £8.95

Feasibility Experiment £8.95
Wizard of Akyrz £8.95
Perseus and Andromeda £8.95

Ten Little Indians £8.95

COMPUTER CONCEPTS
Snake £6.91
Android Attack £7.78

We have a wide range of
educational programs for use in
the home as well as at school.
This is just a selection:
ACORNSOFT
Sentence Sequencing (8-12 vrs) £10.35
Word Sequencing (7-12yrs) £10.35
Two programs to assist in the development of
English, involving the altering of words and
sentences to form logical phrases within a time
limit set by the supervisor. Twenty results can
be stored.
Tree of Knowledge (6-12 yrs) £8.65
Allows the building up of data about objects
for the computer or child to guess.
Missing Signs (8-10 yrs) £10.35
NumberBalance(S 10 yrs) £10.35
Two mathematical programs capable of testing
different levels of ability.

BES
World Wise (7-15 yrs) £7.80
Build up information on geography and then
define questions to distinguish between
different entries.
Word Hang (5-13yrs) £7.80
Hangman, using a built vocabulary of 250
words, or add your own.
Animal/Vegetable/Mineral
(7-13vrs) £4.95
Data can be stored and reused if required.
Happy Numbers (4-6 yrs) £7.80
For young children, this program allows you to
learn numbers from 1 to 9. All entries are

recorded to help identify problems.
Timeman One (4 6 yrs) £7.80
Teaches children to tell the time.

H&H SOFTWARE
Signals and Magic (8-12 yrs) £8.50
An entertaining program to teach addition,
subtraction and multiplication.
Early 1,2 and 3 (5-7 yrs) £6.50
English programs in varying degrees of
difficulty.

MICRO POWER

World Geography (12-15 yrs) £5.95
Capitals and populations of most countries of
the world.

Where (12-15yrs) £5.95
A geographical program to test students'
knowledge of rivers, towns and mountains in
Britain. The program also measures response
times and gives user friendly messages
throughout.



MICROS

No waiting!
Phone in your]
order for the

BBC Micro

before 12 noon!
and we will

despatch same day!
BBC Model B Latestspecification
OS 1.2 £346.00

Carriage £7
BBC Model B Includes Pace disc
interface fitted free in our own
workshops £430.00

Carriage£7

Be one of

the first to
own the

electrifying
Electron!

The baby brother of the BBC Micro has
been hailed by the computer press aS a
big breakthrough in power and price. This
exceptional machine is already being
forecast to be the top-selling micro of
1984. It comes complete with an
introductory cassette of 15 programs, a
very comprehensive user guide and an
easy to understand DIY book on
programming.

Acom Electron £173.00
Carriage £7

Stocks are limited, so it's very much a
case of first come first served. We

promise that no cheques will be cashed
until the machine is despatched.

CHAMELEON
This is a MUST for programmers
- take your pick from 4,096
colours!

Let Chameleon bringyour programs to
life with truly authentic colours. Mix and
match the exact shades you require to
give new depths of realism to your
graphics. Choose from all the colours of
the rainbow - and more! Its that simple
... with this amazing hardware add-on for
the BBC Micro. Phone for details.
TV version now available.
RGB version £77.40
TV version £86.08

JOYSTICKS
By-pass your keyboard and
achieve more positive control
and greater realism with the use
of joysticks.
Self Centring £17.35
Non self centring £15.60
Clares Joystick Utilities program .... £4.35
Converts most non-joystick games for use with
joysticks.

MAIL ORDER DIVISION

-r-061-483 3605 £-
24

hours

Or use the order form below

WORD PROCESSING
ON THE BBC MICRO

A unique, low-cost approach to word
processing for home and business
use.

BBCMODELB £346.00
The versatile highlyexpandable computer for
home and business use.

WORDWISE £36.00
The word processor on a chip incorporating
many features normally only found on more
expensive systems.

SILVER-REED EX44
Typewriter/Printer £369.50
A letter quality printer which can also be used
as a high quality electric typewriter.
THE HOBBIT £135.00
The low cost answer to saving standard letters
and forms for future use.

GREEN SCREEN
MONITOR £109.00
A high quality monitor for when the television
is otherwise occupied.

Total £995.50

Special system price £910.00

ROM CHIPS
These programs-on-a-chip give
speedy access for word
processing and financial reports.
Wordwise £36.00

The standard word processing package for the
BBC Micro. Automatic word count and full text
control. Easy to install chip for extra reliability
and ease of use.
Beebcalc £34.00

A powerful ROM-based spreadsheet with many
special features, including the ability to transfer
sheets to Wordwise for inclusion in reports.

PRINTERS
Epson RX80 £268.00
Dot matrix, 100 cps, graphics, 10" max. width.
Tractor feed only.
Epson RX80FT NEW! £319.00
This new low cost Epson has all the features of
the RX80, plus friction feed for single sheet
processing.
Epson FX80+ £391.00
Dot matrix, 160 cps, graphics, 10" max. width.
Tractor and friction feed.
Epson FX100 NEW! £495.00
All the features of the FX80+ with 16" carriage
width. A must for the small businessman
Silver Reed EX44 £369.50
A superior electronic typewriter that is also a
high quality daisywheel printer. Supplied with
interface for the BBC Micro.

Carriage on printers £7

MONITORS

Microvitec high resolution
Microvitec low resolution
Kaga 12" amber screen high
resolution

Kaga 12" green screen high
resolution £109.00

Zenith green screen £75.00
Nordmende 14" monitor and

portable TV £218.00
RGB lead for Nordmende £5.20

Specifically designed for use both as a monitor
and a television (not just a modified TV), the
Nordmende represents a perfect answer to the
over-use of the domestic TV - at a price less
than many comparable colour monitors. Add
£7 for carriage.

£403.00
£249.00

£119.00

Attractive credit terms

Phone for details

ORDER FORM
Post to:

NATIONAL MICRO CENTRES
National House, Newby Road,
Stockport SK7 5DA

Please supply the following:
Item

Please indicate method of payment

• Cheque payable to
National Micro Centres

I J Access/Barclaycard No.

Name .

Address

Tel. No.

Signed

Qty

VAT 15%

Carriage

total"

Total

................................J
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THIS month we are going to look at
drawing circles on the BBC Micro. It
would be nice if we had a CIRCLE

command which would allow us to

specify the coordinates of the centre of
the circle and the radius we want it to

be. Unfortunately the BBC Micro does
not have such a command.

We can, however, design a general
purpose procedure to do it - once we're
sure exactly what we want to do and
how to do it!

The mathematics behind drawing
circles takes a lot of working out, but
you don't have to understand the sums
to be able to use them effectively.

The secret lies in the use of triangles.
Thousands of years ago man found
that he could survey land by the tech
nique of triangulation.

Any piece of land could be approxi
mately divided into a set of triangles.
You could then measure those triangles
and find the total area.

What we're going to do is to divide
the circle into triangles, which we can
then fill with our PLOT85 command -

we'll see exactly how later.
First of all let's look at a particular

set of triangles that should help us to
do the job properly - right angled
triangles.

In them, one of the sides sticks out
vertically from the other - a carpenter
would say that the two sides are square
to one another. Mathematically speak
ing, the two sides are at 90 degrees to
each other - a right angle.

Actually, we've been using right
angled triangles throughout these
articles to give our X and Y
coordinates. The reason you haven't
noticed is that we haven't drawn in the
third side.

Figure I illustrates the point. The X
and Y we use to give us our

Triangular

lour that

leads us

round in

circles

coordinates are two sides of a right
angled triangle.

Notice the following:

• The sides we take as X and Y

are the two that are at right angles
to each other.

• We mark the fact that they are
at right angles with the sign "r".
• The third side of the triangle is
opposite the right angle. We call
that side the hypotenuse - though
I've labelled it R to make things
easier! It is R graphic units long.
• I've marked one of the angles
e.

The thing about right angled
triangles is that if you know what R
and 9 are you can easily work out X

\
Our \
coordinates\
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Figure Ha

and Y's values. We use two of BBC

Basic's functions, SIN( ) and COS( ).
Then, for any particular R and 0:

X=R*COS(0)
Y=R*SIN(0)

Let's not worry exactly how it
works, but just put it to work.

The idea is that we can now

represent any point on the screen by
using either X,Y coordinates - called
cartesian coordinates —or by using R
and 0 - called polar coordinates.

It happens that we can draw circles
more easily thinking in terms of polar
coordinates.

The trick is that every point on the
circumference, or edge, of the circle is
the same distance from the centre - so

for a circle R will remain the same

length for all its points. That's why
we're using R : R for radius.

All we have to do to specify a
particular point on the circumference is
to give the value of 0 that "points" the
radius at it.

Figure II shows how we can use this
to draw a quarter circle.

Figure Ila illustrates how we can
divide the right angle up into nine steps
of 10 degrees.

In our old system of coordinates:
Point 1 is (R*COS(10),R*SIN(10))
Point 2 is (R*COS(10),R*SIN(10))

and so otv —ideal for loops that go up
in intervals of 10 degrees.

If we join all these points together
with straight lines, as in Figure lib, you
can see that the shape we obtain,

Figure lib

By PAUL JONES

though not a circle, is fairly close to
one.

If we had gone up in steps-of five
degrees the "fit" would have been even
better.

This is how we draw circles. We

calculate the points on the cir
cumference using SIN( ) and COS( ),
then join them with straight lines.

Provided we choose our values

properly, the approximation to a circle
is close enough for most purposes.

Program I draws a quarter circle.
Here, instead of R we've used radius%
and set it equal to 1024 (line 30).

Line 40 initialises the program by
moving the graphics cursor out to the
circumference of the circle.

Instead of 0 we are using angle%
and lines 50-80 form a loop in which
angle% increases in steps of 10 degrees.

Unfortunately the BBC Micro
measures angles not in degrees, but in
radians. To use SIN and COS, the
angle must be in radians.

We don't have to worry about this
since the micro provides us with a func
tion to convert our usual degrees to
radians, RAD( ).

We use this in line 60 to change
angle% in degrees to angle in radians.

Note that we cannot use an integer

variable for angles expressed in radians
- they don't go in nice whole numbers!

The conversion done, line 70 then
draws a line to the point specified by
that angle.
radius%*COS(angle) corresponds to

R*COS(0)
radius%*SIN(angle) corresponds to

R*SIN(0)
Program II again draws a quarter

circle, this time filling in the triangles

10 REM **#PR06RAn I***

20 HODE 4

30 raditi5'X= 1024

40 HOVE radius'A.O

50 FOR anoleX5 0 TO Y0 STEP 10

60 anale=RADlanoieX)

70 DRAW rariiusX*COS(anaie),raaiU5/>

SlN(anale)

30 NEXT

Program I

10 KEN ***PR0SRAH II***

20 MODE 4

30 radiusX* 1024

40 HOVE radiusX.O

50 FOR anoie'/;= 0 TO 90 STEP 10

60 anQie=RAO(anQie*/.i

70 MOVE 0,0

80 PLOT 85. radiu5X*C0S(anoie),radi

u5'/.*5iN'ianale)

90 NEXT

Program II
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with PLOT85 (line 80). Notice the
move back to the centre (line 70), so
that we have three points for our
triangle. Leave it out to see what
happens.

Perhaps you could alter the program
to a four colour mode, and have each
triangle plotted in a different colour.

Also, in both programs I and II, the
loop variable can start at 10 rather
than 0. Can you see why?

Quarter circles are all very well, but
how do we manage full circles?

If you cast your mind back. once
again to schooldays, you might remem
ber that there are 360 degrees in a
circle. There are 90 degrees in a quarter
circle - a full circle is four times bigger,
360 degrees.

All you have to do is to make the

iO REM ***PRQ6RAH III***

20 MODE 4

30 radius7.=5i2

40 GCOlo.l

50 VDU29.640:512;

60 MOVE radiusX.O

70 FOR anole/;=0 TO 360 STEP 10

80 anqie=RALuanoieX)

90 HOVEO.O

100 PLOT85.radiusX*C0S(ariaie.i .radius

'/.*SIN(anGiei

110 NEXT

Program III

10 REM ***PR08RAH IV***

20 MODE 5

30 FOR radius'/.=512 TO 512/4 STEP -5

12/4

40 colour/i=colour'/.+l

50 PROCcircle (640,5i2.radius'/..colou

60 NEXT radiusX

70 END

80 DEF PROCcircle(xoo5'/;.VDOE X.radiu

sLcoiourX)

90 LOCAL analeX,apple

100 GCQLO.colourX

110 VDU29,xpo5X;ypos'/.;

120 MOVE radiusX.O

130 FOR anqleX=0 TO 360 STEP 10

140 anqle=RAD(anale7;'i

150 H0VE0,0

160 PL0TS5,radiusX*C0SianaIe ,radius

'/.♦SIN (anal e)

170 NEXT

180 VDU29,-xposX;-yposX; •

190 ENDPR0C

Programm IV
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loop variable, angle%, go to 360 in
stead of 90. SIN( ) and COS( ) auto
matically take care of things for you.

Program III illustrates the techni
que. The actual calculation of points is
identical with Program II. We have
simply moved the origin to the centre
of the screen (line 50), decreased the
radius (line 30) and made the high loop
parameter 360.

Try altering the coarseness of the
circle by changing the value of STEP in
line 70. Keep to numbers that go into
360 evenly, such as 15,20,30 and 60.

As you increase the step, which
reduces the number of points joined,
you will begin to see that what appears
as a circle is actually made up of a
series of straight lines. Such a figure is
known as a polygon.

What value of step gives you the six-
sided Figure called a hexagon?

Program IV uses PROcircle, a
general circle drawing procedure with
the following parameters:

xpos% and ypos% give the
coordinates of the centre of the

circle.

radius% gives the radius
colour% gives the logical colour
number of the circle.

The way the procedure works is
identical to Program III, except that at
the end of the procedure the graphics
origin is moved back to its original
position (line 180) - a "tidying up"
operation.

The main body of the program (lines
10 to 70) calls the procedure four times
for four decreasing radii (line 30).

Could you alter the program to, say
Mode 2, and have circles of all the
colours?

How about giving the circles
different origins?

Finally, can you alter PROC circle
so that it just draws the circumference
of the circle?

If you start to draw a circle and as
you do so, gradually decrease the
radius, what happens?

It's not too hard to see that the edge
of the "circle" starts to spiral inwards.

This is the technique we use in
Program V . The loop (lines 70-140)
repeatedly calculates points on a
"circle" (line 100), the radius of which
is shrinking as radius% decreases (line
130).

Program VI produces the same
spiral but then uses VDU19 to alter the
assignments of logical colours so that
the colours of the spiral's segments
appear to rotate.

After a suitable delay each segment

10 REM ***PR0GRAM V***

20 MODE 2

30 VDU 29.640:512;

40 radiu5A=5i2:counterX=l

50 anaIeX=18

60 MOVE radiusX.O

70 REPEAT

80 MOVE 0,0

90 8C0L0,counterX

100 PLOT 85,C0S(RAD(anaie'/.))*raaius"/.

,SIN( <ADianaieXJ)*radiusX

110 counter'/.=couriterX MOD 7+1

120 anGleX=anoieX+l8

130 radiusX=radius'/i-4

140 UNTIL radius/KO

Program V

transfers its colour to its neighbour on
one side while adopting the colour of its
neighbour on the other side. Hence the
colours gradually appear to move from
segment to segment giving the illusion
of rotation.

You might like to try a similar
technique to make waves of colour flow
across the circles of Program IV.

NEXT MONTH we shall delve

more into the world of GCOL.

10 REM ***FR0GRAM vl***

20 MODE 2

30 VDU 29.640:512:

40 radiusX=512: counter'/.= 1

50 anale).=l8

60 MOVE radiusX.O

70 REPEAT

80 MOVE 0.0

90 GC0L0,counter'/;

100 PLOT 85,C0S(KAD(anaie'/.))*radiu5'/.

.8IN(RAD(anole7.))*radiu5/.

110 counterX=counterX MOD 7+1

120 analeX=anaieX+18

130 radiusX=radius'/.-4

140 UNTIL radiusX<0

150 REPEhT

160 FOR loopX=i TO 7

170 VDU 19,ioopL (counter,/.+Iooo'/.)M0D

7+1.0.0,0

180 NEXT iooo'/i

190 FOR wait'/.=l TO 200:NEXT wait'/.

200 counter'/.=counter'/.+1

210 UNTIL counterX>200

220 REPEAT

230 FOR loooX=i TO 7

240 VDU i9.(counter?.+iooDX.'M0i»;+J.Jo

odX.0,0,0

250 NEXT loop'/.

260 FOR wait'/.= l TO 200:NEXT wait'/.

270 counterX=counterX+i

280 UNTIL FALSE

Program VI

S



SOFTWARE SCENE

Star Maze II (Kay Dee Software)

They have maze
to take

you awalk...
ONE of the things that amazes me
about our galaxy is the amount of dis
honesty there is about. I mean, some
one actually stole the tungstidium
jewels from the Emperor of Zxylon.

Anyway he was caught and got what
he deserved. He's been put in a 3D
maze which has been constructed on a

space platform.
By the time he gets out of there he'll

have learnt the error of his ways.

Still it's an ill wind that blows no

good. The whole episode has given Kay
Dee Software the idea for a clever new

adventure game called Star Maze II.
The idea is that you are put in the

maze and have to find your way out.
The screen shows you the view forward
and you can use the cursor keys to
move forwards, back, left, or right.

Also you have a display telling you
which way you are currently facing, the

Wordhang (Bourne Educational Software)

co-ordinates of your position, and,
ominously, the amount of energy that
you have left.

It's utterly fascinating, and it's all
too easy to monopolise the micro while
you try to crack the problem. Irritat
ingly it's one of those games where
onlookers feel obliged to give advice.

My advice to them is to go away and
buy their own copy of Star Maze II.
They won't regret it. Jean Clarke

THIS version of the well-known

Hangman word guessing game is a
colourful and fun way of testing and
expanding vocabulary and spelling.

It is particularly useful for a teaching
environment because it allows a wide

degree of supervisory control by the
teacher or parent.

Specific lists of words can be used,
words can be entered one by one, a
group of words suitable for a particular
topic or age group can be selected, time
limits for guessing a letter may be set,
and the progress of children using the
program monitored.

The program is both easy and eye
catching to use. First of all the child is
asked to enter his name, and then for

each word to be guessed he is
prompted to suggest possible letters to
make up the word which the BBC
Micro is thinking of.

Each correctly suggested letter is
shown in its position in the word, but if
an incorrect letter is entered or if no

entry is made within the time limit
allowed then part of the "hang-man"
appears on the screen.

Spelling in suspended
animation

If the word is not guessed before he
is complete then the body swings up
and down, his face turns gruesomely
purple and the word is displayed in full.

The lists of words given on the tape
include six different topic groups, each
divided into six average reading age
groups from seven to 12 years. The
topics include history, geography,
maths, transport and sport.

In addition to these, the utility
Wordstore allows you to edit and store
new lists of words to fit particular
learning requirements. These lists arc
easily accessed by the main menu
driven program.

This is a useful and effective

implementation of a traditional learning
game which can be adapted for a wide
range of learning ages and abilities.

Jane Jackson
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JUST looking at this game's packaging
made me want to buy it. It's a lovely
little plastic case just larger than the
cassette with an attractive picture of a
dragon on the outside.

But, as my mother always used to
say, never mind the packaging, take a
look what's inside.

Well I have, and it lives up to
expectations.

The theme of Dragon Rider is that
you're on a planet threatened by
showers of alien worms falling from the
sky. If you've read any of Anne
McCaffrey's excellent science fiction
books you'll know where the idea came
from.

Your aim is to destroy the worms
before they reach the ground, and to
this end you use your trusty dragon.

As you might expect you can scorch
the worms with the dragon's breath,
but this uses up rather a lot of energy.
Alternatively you can use your laser
lance which has less effect but saves
energy.

When you destroy one cluster of the
falling pests another, more testing one
arrives.

Yes, I know what you're thinking -
and you're right, it is another variant of
Space Invaders - but it does have its
original points.

Your laser base has become a

dragon which actually flies up into the
showers.

Another difference is that you can't
fire at the worms from below, you have
to move so that you can shoot at them
from the side. This adds a whole new
dimension.

And you have to watch the energy
level of your Dragon, as indicated by
the poor beast's colour.

Hits from the worms, using your
weapons and, in the higher levels, the
energy used in manoeuvring, all deplete
your reserves.

To avoid crashing you have to eat
one of the firestones found on the

valley floor.
All this makes the game quite
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Dragon Rider (Salamander)

different, and its adequate instructions
and easily-used keyboard controls
make it simple to learn.

The graphics are high quality and
the whole idea works well. Don't be

foeled by the seeming lack of speed at
first. You'll soon find it goes fast
enoagh!

If you're looking for a zap-pow
game that has all the attractions of
Space Invaders plus a lot more then
Dragon Rider deserves serious
consideration.

It's different and it's fun.

Junior Maths Pack (Program Power)

HERE is a set of three good programs
for helping with basic maths skills.

The first, Lander, is a fast-reflex test
of skills at multiplication and division.
You choose which you want to try and
then must keep furiously typing in the
correct answers to the problems which
flash up on the screen.

Success determines whether or not

the alien lander will make it to the

Earth.

Every calculation you get right gives
it a boost away from landing, but if you
don't answer fast enough or you get the
answer wrong then the lander gets
nearer and nearer, eventually reaching
the ground.

You can choose how hard to make

this game by selecting tables, 2, 5 and
10, up to 5, up to 10 or up to 12.

Also you can select the speed of the
attack, from 1 (this is impossible) to 5
(this is still pretty tough for those of us
who use calculators usually for adding
2+2).

The second program, Treasure

DURING the war the Mediterranean

island of Malta found itself under

attack from wave after wave of

German planes.
In those troubled times all the island

had in the way of air defence were three
ancient Gloster Gladiators. They
became known as Faith, Hope and
Charity for reasons you might guess.

Now you can relive the situation
in BBC Soft's excellent new game
Canyon.

As one of the defenders of the en-

battled state of Asdel you only have
three biplanes to repel the unwarranted
aggression of your warlike neighbour
of Xar.

On their side they have fighter bom
bers, missile boats, mines and rather
unpleasant giant flame throwers. In

The skill
shapers

Search, tests coordinates and direction.
You have to try to find an object

hidden in a grid of boxes by a wizard.
When you find one he hides another,
until after four successes he gives up
and goes off to haunt another
computer.

To look in any box you give the X
coordinate (1 to 10) and the Y
coordinate (1 to 20). If there's nothing
in that box, an arrow points towards a
box with something in it.

You can choose to either have the

arrows remain on the screen or not.

Every time you find an object, which
might be an emerald if you're lucky or
just an old bone, you're told how many



Faith, Hope and
Charity take to
the skies again

other words, overwhelmingly superior
forces.

In essence it's just a version of the
old arcade game where you journey
from left to right along a tunnel avoid
ing obstacles on the way.

This time you are travelling from top
to bottom of the screen along one of a
series of 24 canyons. These progres
sively get more difficult to negotiate
and become more heavily defended.

The Xarian forces come at you thick
and fast and the game becomes a test

tries it took and the time involved.

This is a fun way of consolidating
ideas about coordinates, as well as
general spatial relations.

Third in the set is Number Spin, an
action packed fruit machine to help
with subtraction and addition practice.

You can select the speed of the game
and the highest number you want from
10 to 999.

Then the three wheels spin and in
true arcade style you get features like
"hold" lights (which let you keep the
value of that reel fixed), and "nudge"
which you use to add or subtract
values to the reels to try to get the first
two reels or all three matching.

The sound effects are great, and it is
a fun way of learning, without the
tedium of endless pages of arithmetic
practice.

This is a good example of the type of
quality software which the BBC Micro
deserves, and should easily find a place
in schools and homes.

Jane Jackson

of reactions and nerve. You can nearly
always avoid a Xarian opponent but
you lose points if he gets by.

The one thing in your favour is that
the enemy fleet and their accompany
ing aircraft have to attack Asdel via a
series of narrow canyons. This makes
them easy pickings if you are quick
enough.

The problem is that the canyon walls
are high and irregular and the islands in
the middle of the river have mountains

just waiting for you to hit them.
Of course the Xarians, with their

advanced technology, aren't worried by
the obstacles but you in your little
radar-less plane with its one pitiful
cannon are all too vulnerable.

The controls are simple to use and
well explained. You can choose the
speed of the game, the number of the
enemy you meet and the width of the
canyon you fly down, each having four
levels of difficulty. This allows you to
match the game conditions to suit each
player.

If you find the going too hard you
can always stop the game and start
again with new difficulty factors. There
are also three special practice games to
help you improve your skills.

Can you get through the enemy fleet,
thwart his attack and eventually reach
Xar itself, there to be met by the Final
Question?

Well you might be able to, but I
certainly can't - though as soon as I've
finished writing this I'll be back trying.

The game is fascinating. The gra
phics are good, the instructions
excellent (you get an instructive little
booklet) and the whole thing is a
pleasure.

Pete Bibby

Snooker (Acornsoft)

AFTER Steve Davis has been playing
locally, trying to get on a snooker table
in town is like attempting to spot the
needle in the haystack, only less fun.

Happily I don't need one because
I've got a copy of Acornsoft's excellent
version of snooker.

Having said that, I must admit that
when I first got the game to review I
took one look at the instructions and

decided that I'd need a maths degree to
understand them, let alone play the
game.

However, when I actually got down
to figuring them out I found that they
were well written and much easier to

understand than appeared at first
glance.

And the game itself was a pleasure
to play, being an accurate simulation of
the real thing.

All the normal rules of snooker are

followed and the balls behave with
maddening realism.

You use the keyboard to draw the
cue (its length determining the power
and direction of the shot) and you can
choose between normal shots, top spin,
and back spin.

Despite first appearances, the con
trols quickly become second nature
and you are left to concentrate on the
game itself.

Nice and gentle, this soon becomes
subtly fascinating with all the joys and
frustrations you'll find on a real table.

It's one you want to play again in the
hope that you've improved with
practice. And I have.

If Steve Davis would only con
descend to play on a TV screen instead
of the green baize I might stand a
chance of snooker glory.

Nigel Peters
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THIS is a good computer adaptation of
a learning game which can be fascinat
ing to use both for young and old BBC
Micro users.

First of all the user is asked to enter

their name, and then to think of an

object for the computer to guess.
When you have thought of your

object the computer asks if it is animal,
vegetable or mineral. Suppose you had
thought of a cat, then the response here
would be animal.

Being a fairly smart computer the
next question you are asked is: "Has it
got four legs?" In this case you would
say yes, and the computer thinks for a
moment and then asks: "Is it a cow?".

This is because until you have taught
the computer a few more facts about
the world, the only four legged animal
it knows about is a cow. So it gives up
guessing when you say "No", and asks
you instead what animal you were
thinking of.

Now for the tricky part! The com
puter rather sweetly asks "Now please
type in a question that would tell the
difference between the following: Cat -
Cow".

Just when you are feeling that you

When a good
idea produces
fine software
Animal/vegetable/mineral (Bourne Educational Software)

have outwitted the stupid machine you
have to think of a good difference
between the two objects.

For example, "Does it live outside?"
and "Can you keep it as a pet?" could
have debatable answers! In this case

you could settle for: "Does it purr?"
The computer responds with

"Thanks for teaching me more", and
tells you how many animals, vegetables
and minerals it knows of now.

If you have another go, and think of
another animal the computer will ask
first, "Has it got four legs?" then if you
say yes will ask, "Does it purr?".

From here it again builds up a store
of knowledge about objects and sig

nificant differences between them,

which after a few goes develops into an
appealingly interesting exercise.

The computer gradually learns more
and more about the objects and
challenges you to increasingly more
subtle depths of thinking about them.

The program allows you to save
questions and objects too, so that all
your hard thinking from one session
can be used again without beginning
from scratch.

This is one of those rare programs
which takes a good simple idea and
translates it into an equally good and
easy to use piece of software.

Jane Jackson

Expertise isn't always enough..
I'VE come to realise that games seem
to interest two types of people. The
first, and more numerous, only want to
play the game and enjoy it.

The second want to know how it

works and, probably, how to copy it. (I
hasten to add that they only want to
make a back-up copy!)

I thought of this when I got Acorn-
soft's Starship Command to review. A
friend of mine who is much more

knowledgable in the ways of the BBC
Micro than I had told me of this

"fantastic" new game from Acorn.
So it was with feelings of pleasant

anticipation that I loaded it into my
micro. Sadly, I was disappointed.

Not that it's a bad game. On the
contrary it's a very good version of an
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Starship Command (Acornsoft)

old favourite. You know the one —

you're a starship captain cruising
through deep space tangling with alien
nasties.

Well-packaged, with excellent
instructions - both on paper and in
software - it's an example of what a
game should be. But it's also a bit
boring.

I got on to my friend and told him
what I thought. I said the scenario was
good, but wasn't it just Meteors with
enemy ships instead of interstellar
rocks?

He was appalled and told me I'd

missed the point. The game was
brilliant.

Hadn't I noticed that my ship stayed
still in the centre of the screen and

when I turned it was the enemy ships
that "moved" relative to me? How do
Acorn do that? he asked.

Well I don't know and to be quite
frank I don't care because I belong to
the first group of games enthusiasts.

I just want an interesting, exciting
game to play. And I'm afraid that
despite the obvious expertise that went
into it. Starship Command just does
not fit the bill.

A lot of effort seems to have gone
into producing a very ordinary game.
Disappointing.

Nigel Peters



Make sure your Micro User
collection is complete!

April issue
Beginners: simple programming
techniques. Produce impressive
graphics with Teletext Mode 7.
Common copying errors revealed.
How to draw multi-coloured lines.
King Kong listing. BBC Operating
System, Part 2. Colour monitor
review. Part 2. Upgrade Model A
to B. Part 2. Finding the ROM's
action addresses. Binary code and
how to use it. Disc formatter list
ing. Plus 8-page pullout: essential
reference guide for Basic pro
grammers.

Back numbers are still available at £1-25 <inc|p&p>
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direction operators. Single Key

fisimVtinJ. Bringing user
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ON PAGE 93

July issue
Beginners: loops. Ten Pins listing.
Editing course: the PRINT state
ment. Graphics course: creating
sunburst effects. Structured pro
gramming. Part 3. How to use the
user port to maximum effect.
Space Pods listing. Wordwise
review. Epson FX80 printer
review. The BBC Micro as a
sophisticated design tool.
Hexadecimal highlights. How to
edit with impunity, and fix that
break key. Guide to Software for
the BBC Micro.
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August issue
Beginners: more help on loops.
BBC Micro User's Manchester
show reviewed. Animation, Part
1. BBC Buggy and Edinburgh
Turtle reviewed. Easy techniques
for switching from tape to disc.
Structured programming, Part 4.
Inside King Kong: case study of
the popular game. Fruities listing.
A guide to logical operators.
Machine code routines to give
Mode 7 colour. Build your own
dual cassette system. Guide to
Software for the BBC Micro.
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September issue
Animation part it cH;,-
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IN this article PAUL BEVERLEY shows
how two BBC Micros can be linked inter

actively, offering tremendous possibilities to
the programmer — not least in the field of
games software.

For example, you could "fly" a Sopwith
Camel on your micro while your opponent
uses his machine to attack you with his
Fokker Triplane.

If YOU want to become involved in this
new style of programming drop us a line
describing the form your program will take.
The address is: Link Up, The Micro User,
68 Chester Road, Hazel Grove, Stockport
SK7 5NY.

PAUL BEVERLEY

a couple of BBC
interesting

HAVING looked last month at the

way in which the BBC Micro could be
linked to a mainframe computer by
using the RS423 Serial Port, we now
look at the idea of linking two BBC
Micros by using the same RS423 port.

In linking up to a mainframe com
puter the idea was to make use of the
processing power of the mainframe and
the colour graphics facility of the BBC
Micro.

What, then, is the point of linking
two BBC Micros? First of all, it is
possible to do the same sort of thing as
we were doing with the mainframe.

The idea is that the second BBC

does the calculations, while the first one
concentrates on drawing the graphics.
The machine doing the calculations can
then work in mode 7 and therefore
have its full memory capacity for the
program and data storage.

However, the same effect could be
achieved much more easily, cheaply
and efficiently by using a single BBC
Micro linked to a second processor.

Nevertheless, if you do have access
to a second machine then it would be

quite easy, using the routines provided
in this article, to run an applications
program needing, perhaps, 28k of
RAM and yet work in modes 0, 1 or 2.

A second possible use of a BBC-to-
BBC link is for down-loading software.
If you have a number of cassette

machines and a single disc machine,
then for the cost of a couple of five pin
DIN plugs and a few metres of four-
core screened cable, you have the
facility for sending programs at fairly
high speed down from the disc system
to the cassette systems.

For example, a 15k program can be
down-loaded in approximately 25
seconds. Figure I shows the way in
which the cable should be made up
using the RS423 DIN connectors.

The easiest way to achieve this is to
have a key on the receiving micro
computer programmed as:

*keyonew:m*f2,i:m

(a)

4'

i

3«

Data

\ Data • >5 4f \

r M

j

/ V2'

U 1

3*—/—
Vr ' Handshake «9

Handshake —•

Ground = Screen of cable

Two
have a

and one on the sending microcomputer
programmed as:

*KEY9*FX3,7 jMLIST! M*FX3,01M.

It would be possible to increase .the
baud rate of the two RS423 interfaces

to 19200 baud instead of the default

value of 9600, but it makes very little
difference since the speed is limited by
the rate at which the Basic interpreter
on the receiving machine can store the
program. On a 15k program it made a
difference of only one second.

The problem with this is that it is
only a one-to-one transfer. Ideally, it
should be capable of a "broadcast"

Figure I: How to connect up the two RS423 connectors
(a) Including the handshake lines for full speed communication (b) Without the handshake lines
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shows how to link

Micros to write

interactive games

can

party
system so that several micros could
receive programs from the one disc
based computer at the same time.

The problems with this are, first of
all, that one RS423 driver might not be
capable of driving a number of RS423
receivers, and secondly that hand
shaking would be difficult to achieve
because a number of devices would be

trying to control the output of one
machine.

It would probably be best to do
away with hand-shaking altogether and
work at a lower baud rate. At each

station then, the RTS and CTS should
be linked together as a way of ensuring
that it is always "clear to send". (See
Figure lb.)

As far as the baud rate setting is
concerned, this is done by using *FX7
for the receive rate and *FX8 for the

sending rate, as explained on page 424
of the User Guide.

These rates, once set, are only
changed back to the default values by a
hard break and not by a soft break, so
there is no need to program a key to
give the correct receiving speed.

This is all very interesting and excit
ing for the educational user. But what
is probably more interesting to a larger
number of people is the idea that since,

when two computers are linked via the
RS423, each has the capability of
drawing or writing on the other's
screen, you could play interactive
games with two computers.

You can either have the two com

puters playing one another or two
operators at the two computers piaying
a game against each other.

An obvious example would be the
well known game of Battleships. The
two players would sit with their com
puters back to back so that neither
could see the VDU of the other. The

moves could be made on each com

puter and the bombs could be dropped
by sending them down the RS423 (not
literally!).

In this present article, all I shall do is
to give a series of procedures which
you could incorporate into your own
games programs. I am sure that if some
of you write some good programs the
editor will be pleased to publish the best
of them.

Before explaining in detail the proce
dures for linking the two micros let us
look at the way in which the RS423
actually works so that you may un
derstand better how the communica

tion takes place.
As I explained last month, the BBC

Micro has three separate buffers which
are used for storing characters as they
enter and leave the computer. There is
one on each of the RS423 input and
output, and also one on the keyboard.

If someone presses a key, this in
terrupts the processor, which responds
by scanning the keyboard to find out
which key has been pressed. It then
puts the Ascii code of the character
into the keyboard buffer.

When characters are received on the

RS423 input, again the processor is in
terrupted and the characters are placed
in the RS423 input buffer.

When the processor wants to send
some characters out onto the RS423,
they are simply placed in the RS423
output buffer so that as soon as the
ACIA (Asychronous Communica
tions Interface Adaptor) has sent out
one character, it interrupts the
processor which responds by looking in
the RS423 output buffer for a further
character to send out.

Software control of the RS423 input
and output is achieved by using FX
calls 2 and 3. The first deals with input,
the second with output.

As far as the input is concerned
there are only three values which are
used.

*FX2,0 - This completely disables
the RS423 input (and NOT enables it,
as the User Guide says), and allows
input to come only from the keyboard.
In other words, if the ACIA receives
any incoming characters it does NOT
interrupt the processor and the
characters are NOT stored in the

RS423 input buffer.
*FX2,1 — This causes input to be

taken only from the RS423 input buffer
so that any command like INPUT,
GET, GETS, INKEY or INKEYS only
looks at the RS423 buffer for its input.
At the same time if keys are pressed,
the characters produced are placed in
the keyboard buffer, although they are
not accepted by any of the input com
mands.

*FX2,2 —This works in exactly the
opposite way to 2,1 in that characters
are taken in only from the keyboard
buffer, but if any characters arrive on
the RS423 input they are placed into
the RS423 input buffer and can be
looked at later when a *FX2,1 is
executed.

As I explained last month, any of the
graphics commands such as PLOT,
DRAW, GCOL, COLOUR, etc can be

October 1983 MICRO USER 55



BBC MICRO MANCHESTER
All prices include VAT unless otherwise stated

BBC Model B Computer £399
BBC Model B with Disc Interface £469
BBC Model B with Disc Interface and VIEW £528.90
BBC Model A Computer £299
A to B Upgrade (including fitting) £69
Disc Upgrade (including fitting) £95
VIEWWord Processor £59.90

TEAC SLIMLINE DISC DRIVES
Including Cables, Formatting Disc, Disc Manual and 12
months guarantee. We have provided over 100 of this
type of drive to personal users, educational establishments
and companies, and there are probably around 1,000 BBC
users of this extremely reliable disc drive.
It can also be twinned at a later date to give 200K.
100K - £205 inc. vat 400K - £345 inc. vat

Twin 10OK's to give 200K £389 inc. vat

BBC

COMPUTER
HARDWARE

always in stock

BBC

COMPUTER
DISC

DRIVES
always in stock

* * MASSIVE RANGE OF GAMES ALWAYS IN STOCK * *

16K RAM CARD

If you're running out of RAM
our new 16K CARD gives you

a total of 48K. Compatible
with cassette or disc filing

system.
Supplied with demo software.

£79.95

AP100A Acorn Printer

• Centronics interface

• Several character sets

• Screen Dumps (free screen
dump prog.)

• Double size

• Our best-selling printer

£21 9 inc. VAT

STAR DP510

• Centronics interface

• Top quality Dot Matrix
• Many character sets
• Screen Dumps
• Italics/Double Size
• Form and tractor feed

• True descenders

£289 inc. VAT

CHIPCHAT

Speech synthesizer for your BBC. This is a
completely Acorn hardware and software

compatible speech synthesizer which simply plugs
inside your micro.

Although the Acorn synthesizer does not have as
many words or phrases, Chipchat is a much more

affordable system.

Price - ON LY £39.95 inc. vat
Ring for a demonstration

Available now.

Supplied with demo software

NOW AVAILABLE DISC UPGRADE

PROFESSIONAL SYSTEM

100KTeac Drive £205

Acorn AP100A £219

OUR PRICE £419inc vat
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AMS 3" DISC

DRIVES

£189

Come and see them at

the First Stockist in

Manchester.

100K Teac

Drive £205

Disc Interface £95

OUR PRICE £299

inc. VAT

C iV TECH COMPUTERS

HYDE

184 Market Street,
Hyde,
Cheshire SK14 1 EX.
Tel: 061-366 8223

E3 EDUCATIONAL & BULK
DISCOUNTS AVAILABLE



AMS
announce the 3"disk drive *

* Format and verify utilities
on disk or EPROM

♦ Interface cables

♦ Manual

^* Free disks

•!• Single 100k-£225
.NB When usedwithsome computers, both »♦, r\—, ,U»|*. onni#_P'JQQ
\drivcs and disks have adouble density »*» UUUDie ^UUI\—W33

Vo^b!Z^o^'n,Bnd,ns,HM' includes VATand deliverytoyour door

The neatest and best disk option ever
We've taken the brilliantly engineered and proven Hitachi 3"*

drive and housed it in rigid steel, textured and coloured to match
your BBC Micro. And we've added cables, manuals, utilities
on disk and EPROM, and free disks.

Reliable delivery
Fill in the coupon below and we will send it to you
with our full no-quibble money-back guarantee.
Advanced Memory Systems Ltd, Woodside
Technology Centre, Green Lane, Appleton,
Warrington, Cheshire WA4 5NG.

'Disk drives supplied by Hitachi Europe Ltd.

RING (0925) 62907. 24-HOURS.

I "
TO: Advanced Memory Systems, Ltd, Woodside

TechnologyCentre, Green Lane, Appleton,
Warrington, Cheshire WA45NG.

Please send me by door-to-door courier:
(qty) AMS-3 (S) single disk drive at £225 each

with free disk.

(qty)AMS-3(T)twindisk drivesat £399 each
with two free disks.

(Prices include EPROM, utility disk, cables, manual, VAT
and delivery).
Please send me by post, if not with drives:

(qty)doublesided(100Kx2)disksat£4.95each.
(qty) packs of fiveat £22.50 per pack.
(qty)utility EPROM at £15.

Japan,
home of the

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

Reliable and Robust
The Hitachi drive boasts a brush-
less direct drive motor, the best
possible system for trouble-free
use. AMS-3 units simply run off
the BBC power supply—they
don't need their own supply and
there's no need to worryabout
corrupt data.
The standard interface lets you
use the d isk drive with most other
computers and in tandem with
5W drives.
High Speed Access
The disk drive provides a track-
to-trackaccesstimeofonly3mS,
much faster than old-fashioned
drives.

Ienclose a cheque for £_

or debit my credit card

No

Name

Address

Post Code Tel No

Signature

IE ES

Pleaseallowupto28daysfordelivery. BBC8
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interpreted as a sequence of numbers
which are simply sent to the operating
system software. These strings of
characters could come directly from
the keyboard or from a program, or
they could come from the RS423 input.

The only problem is that if you do
not complete a sequence of characters
for a particular command, and then
receive some characters from a
different source, then the two sets of
commands, having been mixed up, will
produce all sorts of spurious effects.

Therefore, it is important in any
software using the RS423 input for
graphics that you should be careful to
complete each command before
switching from the RS423 back to the
keyboard.

That is probably why Acorn have
not made it possible with the current
FX commands to enable both of the
RS423 and keyboard inputs at the
same time. If this were done then com

mands from the keyboard and from the
RS423 would be interleaved, causing
complete chaos.

*FX3 is used to select which of the
three possible output channels are used
when the processor wants to send out
characters. The three channels are:
1. The printer
2. The VDU

3. The RS423 output
In the *FX3 command, the number

which is used is made up of three
binary bits, each one representing one
of the three output channels, and
whether that channel is selected or not

depends on the state of the binary bit,
either one or zero.

It is further complicated by the fact
that the RS423 channel uses logic 1 to
indicate that it is on, whereas the other
two use logic 0 to indicate that they are
on. Therefore the best thing to do is
simply to look at the table on page 422
of the manual to decide which number
to use for any particular combination
of outputs.

Unfortunately, there is a further
complication. Certain of these com
mands do not seem to work properly in
the 1.2 operating system. Acorn tell us
that *FX3,2 does not work properly,
and Beebug assure us that it is *FX3,3
which does not work properly. Various
other sources indicate that the fourth

bit of the binary number, not
mentioned in the User Guide, can also
be used in order to control what

happens, although again no one is
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really sure quite what it does.
As far as this present task of com

municating via the RS423 with another
BBC is concerned the problem is very
simple. All you need to use is *FX3,0 if
you simply want to output characters
to the screen, *FX3,7 if you want to
output characters to the RS423 and
not to the screen, and finally, if you
want to send them out to both, use
*FX3,1.

If someone has the time to sort
through which of these various *FX3
commands does what, I - and
probably various others - would be
extremely pleased. But, as far as I can
see, the only problem that occurs is
when you try to get the printer enabled
and not the VDU. This would account
for the problems occurring with both
*FX3,2 and 3,3.

It seems that the printer driver
routines operate THROUGH the VDU
routines and therefore if you disable the
VDU routines you disable the printer
driver, but don't quote me on that. I
may be wrong.

If you want printer only and not the
VDU then try:

VDU 2,21 :REM switch printer ON,
screen OFF:PRINT whatever

VDU 3,6. :REM switch printer OFF,
screen ON.

If you look at Figure II you will see
a sample program containing the
various procedures which you could
use in order to write various com
munications programs. If this program
is loaded into two separate computers
linked by an appropriate cable, then
each computer will draw a pattern on
the other computer's screen.

If you want a more impressive
demonstration, then while this program
is running on one computer, run the
program given in Figure III on the
other. While the first computer draws
the pattern on the other's screen, any
thing typed into the keyboard of the
second computer comes out on the
screen of the first computer!

Not all of the procedures in this
program are actually being used but
have been included so that you can see
what is possible. Let us look, therefore,
at the procedures given in Figure II in
the order in which they occur in the list
of DEFPROCs.

The first job which has to be done is
to enable the RS423 input buffer using
*FX2,2. You then need to disable the
escape codes by using *FX229,1.

The reason for this is that otherwise,

l) PROCmitialise

10 MODE 1

20 REPEAT

30 FfiOCreceivB
75 C'/.= INKEV (0)

36 *Fx3,7

37 IF CD0 VDU 1,C?.

38 *FX3,0

40 UNTIL 0

50

20000 OEF FROCip.itielise

20010 *FX2,2

20020 *FX229,1

20025 *FX7,8

20026 *FX8,S

20030 ENDPR0C

20040

10050 DEF FROCreceive

20060 *FX2,1

20070 N%=INKEY (0)

20000 IF Wi.=-l GOTO 20220

20090 FOR CHARS=1 TO W.

20100 PRINT GETS ;

20110 NEXT

20120 *FX2,:2

20130 EN0PR0C

2014'J

Figure III: A program to allow text
and graphics to be sent in from the
other computer while sending out any
characters typed into the keyboard
back to the first computer.

any command which contains the
number 27 (escape code) will not be
executed properly since the 27 is taken
as an actual escape, and the character
will not be stored in the RS423 buffer.

This does mean that having done a
*FX229,1 you cannot escape from any
programs by pressing the escape key,
but you can always press BREAK and
perhaps have the BREAK key pro
grammed with an OLD command.

Each of the commands which is sent

out using one of the procedures from
line 20170 onwards is preceded by a
number which indicates how many
characters there are in the particular
command.

The idea is that when receiving
characters you want first of all to look
and see whether any characters have
arrived at all (this is done at line 20090
using the INKEY command). If so you
then want to wait until all of the
characters which make up the complete
command have arrived.

If you do not do this, then the receiv-



0 PRuCinitialiee 20340 *FX3,7 -20960 DEF PROCriqht

10 NODE 1 20350 VDU %3+LEN (PI)) 20990 *FX3,7

20 PRGCvdu(5) 20360 PRINT TAB{XX,YX)Pf? 21000 VDU 1,9
30 FR0Cqraphics_Qriqini640.512; 20370 *FX3,0 21010 *FX3.0

40 REPEAT 20380 ENDPROC 21020 ENDPROC

50 FOR 5X=20 TO 500 STEP 40 20390 21030

60 PR0CqcoH3,RND(3n 20400 DEF PROCcrit" 21040 DEF PROCteKtwi ndow <X1 a , V1 "v, X2>.

70 PR0CcokhanQe(RND(3),RNDia)-l; 20410 *FX3.7 ,mi
80 FOR XX=-SX TO SX STEP 8 20420 VOU 2,10,13 21050 *FX3,7

90 PRQCacvei-SX,n) 20430 *Fx3,0 21060 VDU 5,28,XlX,YiX,X2X,Y21

:PROCdraw(SX,-xX' 20440 ENDPROC 21070 *FX3,0

100 ?WZmvQiM,-sl) 20450 21080 ENDPRGC

:PRGCdraw(-XX,S£) 20460 OFF PRGCi&QdetXX) 21090

105 I? iNKEV 0>0 REPEAT PROCreceive 20470 *FX3.,7 2H00 DEF FROCqraphi cswindow (XIX, Y1X
;UN!lL INKEY 0)0 20480 vDU 2.22,XX ,X2X,Y"2XJ

$10 NExT X?i 20490 *F,<3,0 21110 *FX3,7

[2k PROCreceive 20500 ENDPROC 21120 VDU 9,24,XiXvYlX}X2X;Y2X!
130 If iNKEY 0>0 REPEAT PROCrecsive 20510 21130 *FX3,0

jUKTIL INKEY 0>0 20520 DEF PRQCplpUTX,XX,yX) 21140 ENDPROC

140 v^EXT SK 20530 *FX3«7 21150

;5v UNTIL 0 205-10 VDU 6 21 ] 60 DEF PRQCbeep
160 END 20550 PLOT TX,XX,YX 21170 *FX3,7
j / U 20560 *FK3,0 ::;80 v'DU 1.7

20000 DEF PROCinitialise 20570 PROCreceive 21190 *FX3.0

200 W *FX2.2 20580 ENDPROC 21 % 0 ENDPROC

2U020 *F/229,i mm 21210

20030 *fn,a 20600 DEF PRQCcolour(XXI i 1220 DEF PROCcls

2u040 *pX8,8 20610 *FX3,7 21230 *FX3f7

2OO50 ENDpKGC 20620 VDU 2 ; 12 -^ 0 VDU i

20060 20630 CGlQuR XX 21250 ClS

200'^0 DEF PROSrecei-ve 266510 *Fx3,0 2126U *PX3,0

tooao *FX2,t 20^50 EHDPROC ili.lv ENDPROC

20090 NX=IMKEY 10) 20660 21 2c;.'

20100 IF MX——1 SOTO 20140 20670 DEF PROCacoi lXX,YXi /1 2 7 0 DEF FRQCcia

20110 FOR CHARS21 TO NX 20680 *F:<3,7 2! 500 ifx'3,7
20120 PRINT 6ET$ ; 20690 VDU 3 71310 VDU 1

2O130 JOT iU7G0 6C0L XX, ft, 21320 CLG

20140 *^X2,2 20710 *F'X3«0 21330 *FX3,0

ft 150 EwDPROC 20/20 ENDPROC a 540 ENDPROC

20160 20730 21350

20!70 DEF PRQCdraH(XX,YX) 20/40 DEF PhQCcoicndnQeuL!'i,AX; i i160 B£F FROCaraphics_oriqin (X/l,yai

20180 *F=3,7 20750 *Fx3,7 21 j / 0 *FX3,7

20 i 90 vOU 6 20760 VOU 6,19,LX,AX,0,0,0 21380 VDU 5,29.aX;VX;

20200 DRAW XX,YX 20770 *FX3,0 21390 *Fa'3,0

20210 *FX3,0 20780 ENOPROC 4140.0 ENDPROC

20220 PROCreceive

20230 ENDFROC

20790

20800 DEF PRQCap

21410

21420 DEF PROCdelete

20240 20810 *FX3,7 21430 *FX3,7

20250 OEP PSGCffloveCXX,YX) 2UB20 VDU l.ll 21440 VDU 1,127

20260 *FX3,7 20830 *FX3,Q 21450 ^F>,3,0

20270 VDU fa 20840 EnDPROC 21460 ENOPROC

20230 HOVE XXff/. 20850 21470

20290 *FX3,0 208o0 DEF PRQCdown 21480 OEF PROChome

20300 PROCreceive 20870 *F*3,7 21490 *FX3,7

2O310 ENOPROC 29880 VDU 1,10 21500 VDU 1,30

20320 20890 *FX3,0
i *r*; • (I *FX3,0

20330 DEF PRDCprint_tab (X/i,¥a ,F'$/ 2U9Q0 ENDPROC 21520 ENDPROC

20910 21530

Figure II: A version ofPersian written 20920 DEF PROClett 21540 DEF PRGCyduMX)
to run on the computer on the other end 209-30 *FX3,7 21550 *FX3,7

of the RS423 connector. Pressing any 20*40 vDU 1,8 21560 vDU I,NX
key will cause the generation of the ?095,fl *W$<- ft 21570 *FX3 0
pattern to halt at the end of a segment.

20960 ENDPROC 21580 ENDPROC
Pressing again will restart it.

t_F
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ing routine, when it is executed, will
pick up only those characters which
have already arrived in the RS423
input buffer.

If some of the characters for the
current command have not yet arrived,
then the procedure will end without
having completed the command. Any
characters subsequently sent to the
VDU routines from the machine itself

will be interpreted as the data for that
particular command.

Therefore, the receive routine waits
for all of the characters by using the
GETS command. Having received all
of the characters for the particular
command, the input is then returned to
the normal keyboard input by using the
*FX2,2.

It is important to realise that if you
do not have sufficient receive routines
in your program then the output buffer
in the sending micro will become full,
thus effectively stalling the processor.

This means that it is not executing
any receive routines either, and
therefore the output buffer in the other
machine will soon fill up.

This can be detected by the fact that
both displays lock up and the shiftlock
lights are on (both machines).

The remaining procedures are fairly
self-explanatory, as the same names
have been used for the procedures as
for the original Basic commands.

For example, to draw on the
opponent's screen a line to the co
ordinate 1000,1000 all you have to do
is to say PROCdraw( 1000,1000). The
same idea is true with moving and
plotting.

If you want to change the colour,
either of text or graphics, on the
opponent's screen, then the procedures
"colour", "gcol" and "colchange" are
available.

You can also set up text and
graphics windows in the opponent's
screen and clear either the text or the

graphics screens.
You can change the graphics origin.

You can delete characters. You can

home the text cursor. You can make

his computer "beep" and can move the
cursor in each of the four directions.

There is also a command which
enables you to send out single VDU
commands, such as VDU20, in order

to restore the default logical colours.
If you want to print characters onto

the opponent's screen then there are
three procedures for this.

The first allows you to print at a
specific location on the screen — the
"print tab" command. Then you can
print single strings using the PRINT
command, and finally there is the "crlf"
command, which allows you to
produce a carriage return and a line
feed.

It is necessary to send out both the
carriage return and line feed since the
auto line feed facility does not .vork
when the characters are coming in
from the RS423 input.

The procedures are there ready for
you to use to write your own programs.
The possibilities are endless. The only
limit is on the amount of programming
time that you have available.

If you want to start writing high
speed interactive graphics programs for
two computers, you will need to have
the equivalents of these Basic proce
dures written as assembly language
programs, and for full speed they will
need to run as interrupt routines. But
that's another story. .^

AEROSPACE SYSTEMS DEVELOPMENTS LTD
Besides offering a 'direct duplicating service' both for cassette and b\" disc, we

are also selling a whole variety of usual and unusual items, for the BBC Micro, listed below:

HARDWARE

Biomedical amplifier
Lightpen and utility software
Extender board (adds 64k of EPROM or 16k RAM)
Eprom programmer

£30.43
£35.00
£29.47

£60.00
Eprom eraser with timer £30.00 without £25.00
Wabash diskettes
b\" £2.25 each (SS.SD)40 Track or boxed(10)£16.00
b\"£3.25 each (DS, DD) 80 Track orboxed (10) £25.00
Other discs include Maxell. Dysan, Memorex P.O.A.
Various printer ribbons, blank cassettes, cassette labels. Continuous
stationery 11.5 by 9.5

1000 sheets £6.50
2000 sheets £13.00

(Carriage £1.50 and £2.80 on paper above)
Various printers, (example) STAR 510 £277.00

STAR 515 £377.00
(Carriage £7 on printers)
Manual for Disc upgrade £2.50

SOFTWARE
WORDPROCESSOR (cassette and manual) £8.50
Tape based 4k program. Fast operation with search and replace, insert
and closeup, line length up to 240, justification, any page length.

MAILER £7.50
Tape based mailing list program. Auto search for named records - any
length up to 240 characters. Sort and merge save and load all or part of
lists.

UTILITY : £7.50
Contains various utilities such as screen print and save, string and
integer sort a disassembler, tape and bad program fix, graph plotter up
to 5 curves.

Tape and disc copying. Fast professional copying of cassette and disc.
Prices on application, but around 40p per single sided cassette for
quantities up to 500. This includes labels and plastic box. Post and
packing extra (£2.50 up to 50 off, £1.00 for each extra 75 oft).

Free general guide to using discs and printers — no charge, just a stamped addressed envelope!

PROGRAMS REQUIRED! 40% royalties and you keep copyright!
Games, utilities, applications packages. Dealer enquiries welcome!

* Our previous prices (see 'Micro User July/August' will remain static until first post 15th September, 1983
If you would like more information on our services and products, just write to the address below:

SPECIAL OFFER! ASD 54/' diskettes SS SD 40 £1.99 each DS DD80 £2.99. Ask for quantity discounts!

Send cheques and postal orders to:

ASD Ltd., 30 West End, Launton, Bicester, Oxon. Tel: 08692 2831
(No cheques cashed until goods ready for dispatch) Except where stated, prices

include VAT and carriage.
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BS
C/WP OCTOBERmW

OFFERS •-••"
i

STAR DPS 10 - A GREAT PRINTER

AT A MODEST PRICE

Probably the best value printer
for the price. Has most of the
features of the Epson MX80FT
with which it is compatible. But

SILVER

you also get an extended
character set with italics and a

2k buffer. Excellent graphics.
100 characters per second.

v REED EX44

£475
ELECTRONIC TYPEWRITER lncl VAT

AND DAISYWHEEL PRINTER

This neat modern daisy wheel
printer has been interfaced to a
standard Centronics plug by
the manufacturers for use with

most micros. Great advantages

are portability and super print
quality. Speed: about 10 cps.
Very reliable. Buy this printer
and get a first class typewriter
with memory and erase ribbon.

SANYO 12 INCH MONITOR

Agood-looking, high
performance green screen
monitor offered at a special
price.

£113 incl. VAT

C/WP
C/WP Computers
Willow House Willow Place London SWIP 1JH

Telephone 01-828 9000

THE NEW EPSON FX80 AT A

PRIVILEGED PRICE

%» •&

This magnificent new 160
characters per second printer
offers a staggering range of
facilities. Everything the
MX80FT would do but faster.

Includes italic characters,

proportional spacing and user

down-loadable fonts. An

outstanding printer producing
beautiful graphics.

COMING SOON-THE FX80's

little brother, the RX80 at only
£309 including VAT.

MAKE IT BETTER STILL

WITH A PRINTER BUFFER
Adda printer buffer to your
Epson printer - any current

model - and release your micro
to do better things. Loads at
2000 cps. Fits internally in
Epson. Serial or parallel.

PAPER

16k buffer db 101$
incl. VAT

32k buffer db 144
incl. VAT

CABLES

Boxes of 2000 sheets of fanfold

listing paper. Collect or pay
carriage extra.

Cables to connect any of these
printers to the BBC, or to most

other microcomputers.

£12 incl. VAT per box. £21 incl. VAT

HOW TO PAY ^ prices are cash only, and have been
discounted by 10 per cent from current

list price. Pay with cash, cheque, bankers draft, or major credit
card. Goodspaid for by cheque, unless covered by a Banker's
guarantee, despatched after clearance.

Cross out whichever line does not apply
Please send me details of:

I enclose cheque for &
D Star DP 510 Printer

• Silver Reed EX44

• Epson FX80

Name

Company
Address

.and am ordering:
• Print buffer • 16k • 32k

• Sanyo 12 inch monitor

• Printer cables

Telephone (day).

I
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Every reader of The Micro User will be able
to enter this month's competition. All you
have to do is to complete the limerick which
starts:

"There was a young man with a Beeb"
The most original, amusing (and print

able) entry will be the winner. All you have
to do is send it to us, on the coupon below,
before October 31.

This month's prize, presented by Acorn
computers, is a Telesoftware downloader.

This amazing piece of equipment allows
the BBC. Micro to load programs
transmitted over the TV network.

The BBC's Ceefax service has already
started broadcasting such programs, called
telesoftware, which the lucky winner will be
able to download for free!

You can also use it to take advantage of
the BBC's vast Ceefax database.

The winner of June's competition, to
devise a chess board for the BBC Micro,
was Mr D. Hubbard, of Welwyn Garden
City. He wins a trip for two to Hong Kong.

We publish below Mr Hubbard's descrip
tion of his program, followed by the winn
ing listing.

Write four lines of

witty limerick and ...

WIN
t

Acorn's revolutionary
Telesoftware Downloader

And here's the winning Chessboard — by its writer

THE program displays a chess board
with all 32 pieces in their starting posi
tions using a perspective view and
highlights to give a suggestion of depth
and realism.

Use is made of the facility for over
laying graphics characters as the
picture is built up. Graphics mode 1
has been chosen because it gives equal
resolution in the vertical and horizontal

directions with 256 pixels available
vertically and 320 horizontally. This
mode also permits the use of four
colours.

PROCget_ready performs initialisa

My entry for the limerick contest is:

There was a young man with a Beeb,
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tion. The text cursor is combined with

the graphics cursor (VDU 5). This also
permits overlaying of graphics
characters.

Logical colour 1 is then reset to cyan
and selected for the background. CLG
clears the screen to this colour.

The logical colours for the chess
pieces are then set up as integer
variables Black% and White%. (Yellow
is used as the actual colour for the

white pieces to produce sufficient
contrast.)

The chess board is drawn by
PROCdraw_board which first defines

Name ..

Address

Tel. No

Post to: Limerick Contest,
Micro User, Europa House, 68
Chester Road, Hazel Grove,
Stockport SK7 5NY.

the characters required to display one
square.

There are three rows of five

characters for each square defined in
such a way that an oblique shape can
be drawn.

The eight rows of the board are
drawn by calling PROCdraw_row with
the coordinates for the start of each

row.

PROCdraw_row first exchanges the
foreground colour because the rows
start alternately with a black or a white
square.

The exchange algorithm is: Cn+i =
(A+B) - Cn which causes C to alter
nate between A and B (provided the ini
tial value of C is either A or B).

The variable Fgnd% is alternated
between 0 (black) and 3 (white) at line
4030.

The row of eight squares is drawn by
calling PROCdraw_square with the
appropriate starting coordinates for
each square.

PROCdraw_square selects the re
quired foreground colour (line 5030)
and then alternates Fgnd% ready for
the next square.

The cursor is moved to the specified
origin and the three rows of defined
characters are printed.



Back spaces (8) and a line feed (10)
are used for re-positioning between
rows.

Having produced the chess board
the major black pieces are then drawn.
PROCdraw_pieccs is called with
parameters selecting the colour and
starting coordinates. These parameters
become globally available to the in
dividual piece procedures (lines 6020-
6090).

A standard format has been used for

the pieces to simplify the drawing
procedure. Each piece fits into a matrix
of 10 characters (two wide by five high)
and is defined in three stages.

First is the main shape, which will be
drawn in the colour of the piece.

Next are highlights, which only
occupy the right hand half of the
matrix. These are always drawn in
white.

Finally, an outline is defined which
will be drawn in cyan around the main
shape to improve the contrast.

The procedures rook, knight, and
bishop all follow the same pattern.

First PROCclear is called to

produce null characters. This is
because these three pieces are shorter
than the king and queen and do not
occupy the full 2x5 matrix.

Next follow the character definitions

for the main shape, the highlights and
the outline. The piece is plotted by
PROCdraw_piece.

The procedures for king and queen
first define the characters for the top
part of each piece and then call a
common PROCroyal_base which

CHESS LISTING

1000 NODE 1

1010 FROCqet_ready
1020 PRQCdraw_board
1030 PRQCdraw_pier.es(BlackX,48,800)
1040 PRQCdef jjawn
1050 QrigXX=B0

: 0rigY7.=672
1060 pawni_drawn=0
1070 REPEAT

ipBG PROCdraMjjann(BlackX)
1090 UNTIL pawns_drawn=8
1100 QrigXX=240

: QrigY7.=352
UW ^iwv=._dra.!aa=G
1120 REPEAT

1130 PROCdr aw_pawn(Hhi teX)
1140 UNTIL pawns drawp.=8
1150 PR0Cdraw_pier.es(WhiteX,272,352)
1160 HOVE 0,0

defines the remaining six character
block. PROCdraw_piece completes the
process.

PROCdraw_piece sets the main
colour and moves to the start position.
It then prints the 10 characters giving
the main shape. Backspaces and line
feeds are used to re-position for each
row.

Next, the colour is changed to white
and the cursor is moved back to the

origin ready for the five characters
displaying the highlights.

A tab character (9) moves the cursor
from the origin one space to the right
before printing this column.

The colour is then changed to cyan
and the 10 characters for the outline

are printed. Before ending this proce
dure the coordinates are adjusted to the
starting position of the next piece.

Having drawn the major black
pieces, the main program now calls
PROCdef_pawn to set up the

A dot matrix printout of the winning entry

1170 END

1180 REM

2000 REM *** INITIALISATION ***

2010 DEF PRGCget_ready

2020 VDU 5

2030 ynii to i /.a (*! o

2040 GC0L 0,129

2050

2060 BlackX-0

2070 WhiteX=2

20B0 ENDPROC

2090 REM

3000 REM *** DRAW THE CHESS-BOARD

**#

3010 DEF PROCdraw board

3020 REM character definitions:

3030 REM 5 characters for top row

3040 VDU 23,224,0,0,0,0,0,0,0,15
3050 VDU 23,225,0,0,0,0,0,0,15,255

characters for a pawn.
The pawns use a matrix of 2 x 3

characters which are defined for main

shape, highlights and outline in a
similar manner to the major pieces.

The main program sets the initial co
ordinates for the row of black pawns
and zeroes the count of pawns_drawn.
It then repeats the procedure to draw a
black pawn until eight have been
drawn.

PROCdraw_pawn is very similar to
draw_piece except that it uses a smaller
matrix. Before ending it adjusts the
coordinates ready for the next pawn
and also increments the count of

pawns_drawn.
The main program continues in a

similar way to draw the white pawns
and then the white pieces.

Finally, the cursor is moved to the
graphics origin so that the prompt does
not appear when the program ter
minates.

3060 VBU 23,226,0,0,0,0,0,15,255
,255

Tf>70 unii •?_ 227 a r< Q 0 '5 955 7CI5

5"5_

30S0 yBU " 223 0 0 Q 0 0 PS '"8

t * • *

3090 REM ends of middle row

3100 VBU 23,229,255,127,127.63,63
31 31 15

3110 VDU 23,230,192,224,224,240,240
•i&Q ?4h 252

3120 REM 5 characters for bottosi

row

3130 VDU 23,231,15,7,7,3,3,1,1,0
3140 VBU 23,232,255,255,255,255,255

,255,255,240

3150 VDU 23,233,255,255,255,255,255

Turn to Page 110
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FINANCIAL GAMES
GREAT BRITAIN LTD.

Ever thought you could run the country better?
Here is your chance.

As Prime Minister (of the party of your choice), you
have to guide the country through its social and

economic ills for five years, then put yourself up for
re-election.

"Great Britain Ltd is easily as exciting, and certainly more satisfying, than any game
of space invaders"

Micro User, June '83

"A must for all budding politicians"
Computer Answers, June '83

"Thoroughly enjoyable and worthwhile decision-making activity and, as such, it can
be thoroughly recommended"

Educational Computing, June '83

£5.95 with full instructions

INHERITANCE
Have you ever wondered what you'd do ifyou
came into some money? Would you be able
to invest it and watch it grow, or maybe start
a small business and become a millionaire.
With Inheritance you have the chance to find
out.

"A great game, really two games for theprice
of one"

Micro User, June '83

£5.95
with full instructions

WORLD TRAVEL GAME

A game for 1 or 2 players. Rush
around the world collecting souvenirs.
Keep your head and try to avoid the
dangers inherent in such a journey.

"Exciting, competitive and even
educational - not to be missed"

£6.95
with world map and full instructions

* Special Offer to Micro User readers
ALL 3 GAMES £16.95

SIMON W. HESSEL SOFTWARE
(Dept. B1)

15 Lytham Court, Cardwell Crescent, Sunninghill, Berks.
Telephone: Ascot 25179
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24HR DESPATCH - PLEASE ADD 30p P&P
- UNLIMITED GUARANTEE -
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Look, listen and
learn about ...
* Designing programs j^.

* Graphics I olpC+X0lV ^S^l
* Arrays and data V tJ^ ^ .——r—~"~

This 60-minute videotape
presents an easy-to-
understand introduction to
Basic programming on the
Electron. PLUS a number of
programs on the sound track
which you can load into your
Electron and use as part of
the course.

.with.

Please send me copies of your
Electron videotape at the special price of £19.95
(including VAT and P&P). Total: £
Please state format required • VHS D Betamax

Name

Address

Signed

Send to: Electron User, FREEPOST,
Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY.
(No stamp needed if posted in UK).

BK5g&RedcHft

Please indicate method of payment (S)
Q Access/Mastercharge/Eurocard
D Barclaycard/Visa
D American Express

Card No.

Expiry date

• Cheque/PO made payable to
Database Publications Ltd.



AFTER months of

speculation, the
Electron has been

finally launched
with all the glitter
of a show business

first night.
Members of the

computer press were

ushered into the

ballroom of the plush
Park Lane Hotel to be

greeted by a theatre set
that would have done

the Old Vic proud.
At the far end of the

room was a large,
"typical" detached
house, from the front
door of which stepped
TV personality Cliff
Michelmore.

His welcome to the

press was par for the

Well and truly launched
course. He implied that
we were witnessing an
important, if not historic
event: the launch of a

microcomputer that
truly ushered in the era
of the home computing.

We then settled back

to watch a film (pro
jected onto a con
venient garage door)
that extolled the power
and virtues of the

micro-chip in increas
ingly exaggerated
terms.

All this provoked an
outburst from the
audience. Several of the

journalists turned to see

who had beaten them

to the punch.
From the outer

darkness appeared
Wendy Craig, playing
the role of a poor little
housewife, baffled by all
this, sceptical of the use
of microcomputers in
the home and not want

ing to be blinded by
science ...

From then on Cliff

and Wendy treated the
audience to a catalogue
of microcomputer
cliches and truisms. The

gimmicks included
Wendy talking to the
Electron (which of

ALL the program listings printed in Electron User
are also suitable for keying into the BBC Micro.
Any exceptions will be indicated by the sign on
the left, together with any changes in the listings
that might be necessary.

course answered back)
and a sequence in
which she had a

dialogue with a screen
"twin" whose Electron

had enhanced her life

beyond measure.

Behind the drama of

the launch, there was a

very serious intent. Said
Chris Curry, managing
director of Acorn: "We

believe the home com

puter has at last grown
up. With the Electron,
the micro is no longer
just a clever toy for
bright children.

"It is an all-purpose
intelligent tool - a tool
that can educate,

entertain, help run the
home and be a window

on a vast expanse of
electronic information".

Acorn see the

Electron becoming a

Whether you're one of the proud few who own an

Electron, or one of the many waiting to collect one . . .

Welcome to Electron UserI

familiar part of home
life. The believe that it

will bring micro
computing to people as
yet untouched by the
computer revolution -
particularly women.

Continued Chris: "At

Acorn we also see our

approach to home com
puting as a first step
towards combating a
major problem of com
puting today - the non-
involvement of women.

"A recent survey
spelled out the dangers.
Girls are 13 times less

likely than boys to use a
micro at home, and only
4 per cent of micro
users are mothers.

"We hope that the
combination of the

Electron's educational

pedigree and its poten
tial application in so
many areas relevant to
women will help to
reverse this trend".

Only time will tell if
the Electron will

achieve this goal. What
is certain is that with

this exceptional
machine. Acorn are off

to a flying start.

THIS is the first issue of

a new magazine
devoted entirely to the
world of Acorn's latest

computer - the Electron.
Month by month we'll

be showing you how to
make the most of your
Electron. Its many special
features place it far ahead
of the competition, and
we'(( explain how to use
them to full advantage.

As you can see already,
we'll have plenty of listings
for you to enter —games.

graphics, educational and
domestic programs. We'll
cover the lot.

We will be using our
first-rate team of writers to

ensure that, beginner or
expert, you'll find articles
that you really under
stand.

The important thing is
that Electron User is

written by Electron users
for Electron users. We're

very keen to hear how you
think the magazine should
be going —and we'll act on

any good ideas put
forward.

And, of course, we're
more than willing to con
sider your latest "Elec
tronic" explorations for
publication.

At the moment we're

coming to you courtesy of
our big brother. The Micro
User. From December

onwards we'll be a big
magazine in our own right.

Now that's a Christmas

present that no Electron
user can be without!

elect
Electron User welcomes program
listings and articles for publica
tion. Listings should be accom
panied by cassette tape or disc,
Send to:

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

Electron User is an independent
publication. Acorn Computers Ltd
are not responsible for any of the
articles in this issue, or for any of
the opinions expressed.

© 1983 Database Publications



HERE'S ashort program to
? «T three-dimensional

55" r VeTtoTpe0Unprnne-VotUe *.
'Tyou-nt a different
-^ ^ '̂"and change
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CrTeechantePthe co.our
ing press xne ., ,

ITS ALL A

10 REM 3D-PL0T
20 REM (OELECTROH USER
30 NODE 0
40 X=0

:V=0
50 VDU 29,0;AGO;
i0 FOR W TO 3STEP .5

30 FOR X=0 TO SSTEP .5

FNfi'.0))*30

110 A=5
120 IF INKEY (-1)

THEN VDU 19,7,RND(7);05
NEXT X

160 HEXT Y
i70 FOR H TO 8STEP .5
180 PLOT 69,80*X,-o*X+12
190 GC0L 0,0
900 FOR V=0 TO 8STEP .3

FNA10)5*30
9?Q IF INKEY (-1)
"' THEN VDU 19,7,RND(?i',0;
230 GCQL 0,7
240 NEXT

-.NEXT

250 END
260 DEF FNAIA)
270=1/(COS IX*2)*TAN U*,)*

COS (Y/2) +l.n
DEF FNBIA)

.1)
too DEF FNCIA)
3;0=1/(C0S (X>*CDS U>*

cos m+i.H
320 DEF FND(A)33o=(x*cosm/2)*m

sin ix)m

5 £5? «.-«•«»«
.n

360DEFFNFIB)
3-70 =i/(cos ix)*sin wm.u
380 DEF FNGIC)
390 =1/(CQS (X)*S1N U/2>*
' COS (Y)+1.D
400 DEF FMHIC)
4io=w icos imsiH a)*

(Y)+1.U
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computer market
COMES TO

CENTRAL

NOTTINGHAM
27 GOOSE GATE. TEL. 0602 586454
HOME AND EDUCATIONAL SOFTWARE, ADD-ONS. INTERFACES, BOOKS, CONSUMABLES ETC. ETC.
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NEW
FOR

BBC

For BBC 'B' allows you to draw direct on
the screen with fine or thick lines, or use it
just like a paintbrush. Eight-colour pallette
excellent software, state-of-the-art
electronics and all ready to plug in and use

with latest super
programme allows
you to transfer
drawings straight
onto the screen of
your BBC 'B', change \
colours, draw
automatic circles,

rectangles, triangles, fill shapes with colour,
save to disc, tape, or printer under
filenames, all with east and accuracy. It's
user friendly, and supplied tested and ready
to go at just

Official schools and company orders welcome. Educational
discounts.
Suppliers to HM Ministry of Defence.

noR
MKI.ESmi

P.O. Box 48, Ipswich IP4
2AB. Tel: 0473 50304 (sales),
0449 721888 (technical), or
call to see our products at
1 Great Colman Street,
Ipswich.

o o o oo

OOO o o

) o

*SSS-*Modems rr*al tel, c.°r>i
atiof

Putl«P/i
"8 UnTo let your BBC 'B' talk over the phone to

other computers anywhere In Europe. We
have either an acoustically coupled Modem
- no direct connection to the phone lines -
or a hard wired Modem which needs
connection, through our BT approved
isolating transformer, across the phono
lines. Both RS232 compatible, full duplex,
and complete ready to use on the BBC.
You've heard about War Games, now try
your hand at interrogating other computers I
Adaptors available for many other
computers at extra cost.

Call for more details.

FREE) Directory of direct access numbers and codes for major
computer installations here and abroad.

ers

es

CONTROL INTERFACES
Afull rangeofdigital controlinterfacesfor the BBC 'B' allowing youto

switch low or high voltages on external equipment, or control delicate
electronic experiments. We have supplied these interfaces to schools,
colleges and government departments throughout the world. Call or

write for details. Prices from around £24.00

Make of Computer

Total Qty.
Sub
Total

Modem Acoustic or Hardwire (circle which)
£69.95 + C2.22 p&p + £10.83 VAT £83.00

Modem Interface ZX81/Spectrum
£29.95 * £1.14 p&p + £4.66 VAT £35.75

Modem Interface Vic 20/Dragon
£24.95 + £1.14 p&p + £3.91 VAT £30.00

Light Pen (BBC 'B' or Spectrum)

£12.95 + 62p p&p + £2.03 VAT £15.60

Graphics Digitizer (BBC B' only)
£29.95 + £1.35 p&p + £4.70 VAT £36.00

B'card/Access No. or cheque enclosed for £



ARE you tired of the same old
boring letters appearing time
and time again on your
screen?

Do you want a change
from the run-of-mill upper
case character set supplied
with your Electron?

Then this program was
written for you. It gives you a
whole new set of upper case
letters to use.

Just type it in, run it and
your capital letters will be
transformed.

10 REM DAY OF THE WEEK

20 REM (0ELECTRON USER

30 MODE 1

40 VDU 19,7,15;0;

50 COLOUR 12?

:COLOUR 2

60 PRINT TAB(9,4);*DAY

One word of warning how
ever:

You may notice that line
30 changes the value of
PAGE. This is to make room

for the expanded character
set.

If you want to load other
programs after this using the
normal, boring old character
set then just type in
PAGE=&E00, press RETURN
and load the program.

The Electron will then

return to its normal self.

toll (all

OF THE WEEK";TAB(6
,6)"For the ACORN ELECT

";TAB(6,8);"(c)

ELECTRON USER 1983"

70 COLOUR 128

PRINT TAB(0,12);"Please

enter:"

90 PRINT TAB(0,15);
:INPUT "Date "D

100 PRINT TAB(0,17);
:INPUT "Month "M

110 PRINT TAB(0,19);

:INPUT "Year "Y

120 IF H=0 AND D=0

AND Y=0

THEN END

10 REM CAPITAL IDEA 170

20 REM (0 ELECTRON USER

30 *FX20,5 180

40 PAGE =PAGE +&500

50 VDU 23,65,56,68,68 190
,68,124,68,238,0

60 VDU 23,66,240,72,72 200

,124,66,66,252,0
70 VDU 23,67,124,68,128 210

,128,128,68,124,0
80 VDU 23,68,252,18,34 220

,34,34,66,252,0
90 VDU 23,69,254,64,64 230

,240,64,64,254,0
100 VDU 23,70,254,64,64 240

,240,64,64,64,0
110 VDU 23,71,120,68,64 250

,128,142,132,124,0

120 VDU 23,72,238,68,68 260
,68,124,68,238,0

130 VDU 23,73,56,16,16 270
,16,16,84,124,0

140 VDU 23,74,254,8,8,72 280

,72,72,48,0
150 VDU 23,75,228,68,88 290

,96,120,76,196,0
160 VDU 23,76,224,64,64 300

,66,66,70,252,0

VDU 23,77,40,108,84
,84,84,84,214,0

VDU 23,78,198,100,34

,84,84,76,198,0
VDU 23,79,60,36,66

,66,66,36,60,0
VDU 23,80,252,66,66

,252,64,64,224,0
VDU 23,81,60,66,66

,82,74,68,58,0
VDU 23,82,252,66,66
,240,80,88,198,0

VDU 23,83,124,130,128

iu*ri 1J*-i '-''t1'

VDU 23,84,126.82,16

,16,16,20,60,0
VDU 23,85,238,68,68
,68,68,68,56,0
VDU 23,86,238,68,68
,108,40,40,16,0
VDU 23,87,198,84,84

,84,84,108,40,0
VDU 23,88,198,100,28
,48,104,76,198,0
VDU 23,89,238,68,68
,68,56,16,124,0
VDU 23,90,252,132,140
,48,66,66,126,0

mm tora?
ARE you fair of face or
full of grace?

Are you loving and
giving, working hard for
a living?

To posses this initial
piece of self-knowledge
you have to know the
day you were born on.
This program will tell
you.

130 IF M<=2

THEN M=M+12

:Y=Y-1

140 N=D+2*M+INT (.6*!M+1))+

Y+INT (Y/41-INT (Y/100)

+INT (Y/400)+2

150 N=INT ((N/7-INT (N/7))#

7+.5)

160 PRINT '""The day is

j

.•COLOUR 7

.•PRINT ;DAY$(N)
170 G=GET

180 UNTIL 0

190 DEF PROCinit

200 DIM DAY!(6)

210 FOR N=0 TO 6

220 READ DAY$(N)

230 NEXT N

240 ENDPROC

250 DATA Saturday,Sunday
,Monday,Tuesday,Wednesd
ay,Thursday,Friday
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CASTLE

VDU23.231,0,2,3,2,171,255.170.254
VDU23,232.0.160.224.160,235.255,53,63

THIS is the start of the unique Electron User
Shape Dictionary —an essential source of off-the-
shelf user-defined characters which you can
incorporate into your own programs.

Over the next few months it will build up into a
comprehensive collection that no Electron pro
grammer will want to be without.



10 MODE 2

20 VDU 23:8202:0:0:0:

30 PRQCDEFINE

40 CLS

:COLOUR 14

:PR0C8ALLET(9.i5)

50 PRQCPAU5E

60 CLS

:COLOUR 3

:?R0CC0WC9.i5i

70 PROGPAUSE

80 CLS

:COLOUR 7

:PR0CtfAN(9.15J

90 PROCPAUSE

100 CLS

:COLOUR 2

:PR0CTEAP0T(9.i5)

110.PROCPAUSE

120 CLS

•.COLOUR i

:PR0CCASTLE(9.15i

130 procpause

140 ClS

:COLOUR 5

:PRQCAMBULANCE(9.15i

150 PROCPAUSE

160 6GT0 40

1/0

ISO

190

200

210

220

230

240

250

Bring these bandy
characters to life in
your own ilectron

programs with these
ready-to-go listings.
And there'll he more

next month!

VDU

.25

VDU

.36

VDU

VDU

.60

VDU

,36

VDU

PROCDEFINE

23.224,61.61.61

,255.188,252,60

23,225 ,i26.25j.-i6

,60.32,32,32

23.226,i36,112.127

U 127,14,10,30

23,227.0.0.255.253

S,220,20,60

23.223,60.255,60

.60.24.255,189

23,229.189,189.189

,36.36,36,231

23,230,0,0,24,191

.253.63,60,0

260 VDU 23,231,0.2,3,2.171

.255,170,254

270 VDU 23.232,0.160,224

,160,235,255,53,63

280 VDU 23,233,0,15,9.9

.127.127,127.48

290 VDU 23,234,0,254,222

,142.222.254,254.12

300 ENDPROC

3i0

320 DEF PRQCBALLET(XX.¥£)

330 VDU 31,XX,Y'/.,224,31

,XX.VX+1.225

340

350

360

370

3B0

390

400

410

420

430

440

450

460

470

460

490

500

510

520

530

540

550

560

570

580

ENDPROC

DEF PRQCC0WQX.Y7.)

VDU 31.XLYL226,31

,X'/.+l,u.227

ENDPROC

DEF FROGMANuLiV.i

VDU 31,n,Y'/..228,31

,X7mYX+1.229

ENDPRQC

DEF PR0CTEAP0r(XLY7.)

VDU 31,Xl,Y2,230
ENDPROC

DEF PROCCASTlE',;-'/..(/.;

VDU 31.X/., V'/.. 231.31

,X7.+1.YX,232

ENDPROC

DEF PfiOCAMBuIANCE'X/.

,Y7.)

VDU 31. X*/.. f /., 233.3 i

lX7.+l,VX,234
ENDPROC

DEF PROCPAUSE

ft*=INKEYI 1500)

ENDPROC

HAVE you a favourite
character you would like to
see in our Shape Dic
tionary?

Send your drawing of
the character, together
with the VDU23 state

ment, to. Shape Dic
tionary, Electron User,
Europa House, 68 Chester
Road, Hazel Grove, Stock
port SK7 5NY.



The newElectron from Acorn.
Askany child at schoolwhy

it's worth £199.
Most Britishchildren have onethingincommon the Electron is suchan exceptional machine

with the new Electron microcomputer: they speak at the price.
the same language.

You see, the E1ectron is the lirst *
micro remotely inthis pricerange toJT
use BBC Basic, the computer
language thatis rapid ly becoming
the standard in British schools.

But that's not all. Most

children will feel al home with
the Electron as soon as they lay
hands on it.

This is because it has
developed out of the Micro that
has been chosen by over 80% of
schools participating in the
Government's current Micros In

Schools project. It has a similar
keyboard and has most of the
functions of this much acclaimed

The Electron isneat and compact. Yet
is fast and powerful. (Full detail

for the technically minded,
are in the box opposite.)

It produces high
quality sound usingits
owninternal speaker.

And itoffers arange I
of facilities many larger

| more expensive machines
just cannot match.

For example the Electron's
colour graphics have the highest
resolution of any home computer.

This is becausethe chip that
controls the graphics, specially
designed byAcorn, is one of the

most advanced of its kind. As a result,
the Electron delivers twice as many characters across
the screen as its closestcompetitor.

Built to last and to grow.
The Electron has beendesigned and built tobe

a permanent part of the family, year in year out.
Particular care has been paid to the keyboard.

It is electrictypewriter style:robustly constructed
with a good, solid 'feel! It has a space bar,and single

entry keys for key commancTs. ^=^^
In other words it's comfortable and

easy touse,avoiding the need for the

in in m m in mm*

>Iuse BBC Basic.
The leading
computer
language in
schools.

Miiiiiiiiiiiiiiiiiii

(but naturally, more expensive) machine.
So now children will be able to continue their

computer studies at home. They'll be able to use the
same educationalprograms they useat school. And,
if asked nicely, they'll be able to help willing adults
take their first steps into computing.

All this for only £199.

Amicro technology break-through.
And now a few

reasons for ad ults why NOW WOVE MASTEREDM0MSTERS,
LUE COULD MOVE 0M10 MOWEV

U4WAGEMEW7: manual gymnastics sometimes associated with
calculatorstyle keyboards.

And it will grow withyou via expansion
modules, that Acorn are developing, to takeperi
pheraladditionssuchasprinters and discdrives.
Soasyour knowledge, interest and ambitions
develop, the Electron can develop withyou.

Additionally, to give youall the support
you'll need to generate your own applications
software, we've established a phone-in service
attended byspecialists togive advice, encourage
ment and practical help.

Agentle teacher.
The Electron plugs straight into virtually

any TV set and cassetteplayer soyou will be



ready to go as soon as you get it home. Money Management" through "Starship Command"
It comes not only with a comprehensive user to "Creative Graphics" (which, incidentally, includes

guide,which describes the machine and its functions, some spectacular three-dimensional rotating shapes),
but also with a book that takes you step by step Naturally, with its strong educational links,
through the basic principles r ^ ^ ,,,_,. , __ ; / educational software will be extremely

EXPERTS LIKE WHAT U\CW?
AMP ME RATE THE ELECTRON
HIGHER THAM AMV Of THE

COMPETITION.

programming.

A free taste

of itsversatility.
You will also receive

41 ntroductory" cassette which
ill put the Electron through

itspacesshowing you a
ittle of what it can do

with its 64k of memory
32k ROM,32k RAM).

The cassette will

give you a taste of
hose exceptional

oursi cs we menaphic
tioned earlier;ofitsability

to play and notate music,and
show you how it might help in

home accounting. It will challenge you
to a few games and will, ifyou askit,do your whole
family's biorhythms in a matter ofseconds.

You will in short, through the15 separate
programs it contains, get a glimpse of the Electron's
potential. But only a glimpse, for that potential is as
limitless as your own interest and imagination.

Awidening rangeof software.
To help you realise some of that potential,

Electron software already ranges from "Personal

important for the Electron and even now 0 and
A Level revision papers are being processed for
Electron users.

How to get your Electron.
The Electron is available from selected

WII Smith and localAcorn stockists. However, ifyou
would like to order one withyour credit card, or if
you would like the address of your nearest supplier,
just phone 01-200 0200.

Technical Specification*

ll.iiih

2MHz6502.

32KROM 32KRAM (64Ktotal).
High resolution graphics 610x256 max.
Seven display modi's.
}{ colours and 8 Flashing colours.
1200 hand CUTS tape interface with motorcontrol.
Expansion bus loradd-on interface modules.
Internal loudspeaker.
PAL UHFoutput tocolour or black and white domestic TV.
BCB output lor colour monitor.
56 key lulltravel QWERTY keyboard with spacebar.

Soft;

BBC BASIC.
Extensions include interger. Boating pointandstringvariables, multi dimen
sional arrays: II'.. .THEN... ELSE. REPEAT... UNTIL, procedures with
local variables.

Operating system allows plot,draw and fill commands.
Event timing.
Built-in assembler.

6502assembly language canbe mixed with BASIC.

TheAcorn11 Electron



It doesn't look all

that much, but as
MIKE COOK explains,
it is the gold-plated
key to your

EXP INO

electron
HIDING at the back of
the Electron, covered by
a slip-on plastic pro
tector, is a double sided,
gold plated, 50-way
edge connector.

No mention of this in the

Electron's User Guide, but it is

the key to expanding the
Electron to include the type of

goodies that have made the
BBC Micro so popular.

Using this edge connector
you can link up circuits that
add a printer port, analogue,
digital and serial ports,
sideways ROMs and disc in
terface, as well as all the bolt-

on goodies that will be
developed in the future for the
Electron or the BBC Micro.

The table shows the sig
nals that come out of the

edge connector.
These are for issue 1

boards, but should stay the
same for all issues.

The key shown in place of
contact 15 is a slot that pre
vents the edge connector
being placed on the wrong
way round.

When the microprocessor
wants to access a memory

location, it sets the R/W line
to a logic one (if it is going to
read it) or a logic zero (if it is
going to write to it).

The address of the memory
location to be used is placed
on the 16 lines of the address

bus.

These are labelled A0 to

A15 and will contain a com

bination of logic ones and
zeroes corresponding to the

address required.

This gives a maximum of
65,536 different combina

tions or addresses and is the

maximum amount of memory
that the microprocessor can
directly access.

In computer terms this is
known as 64k, because 1k is

a "baker's dozen" thousand -

that is, 1024.

When a memory device
detects an address on the

address bus which corres

ponds to it, the memory
device places the contents of
that memory on the data bus.

This is a set of eight wires
labelled DO to D7 but, unlike

the address bus, it is bi-direc
tional.

This means it can be an

input or an output depending
upon whether the micro
processor is reading or writing
to a memory location.

There are two signals that
can make the microprocessor
break off from the program it
is executing and, in effect, call
a subroutine.

These are known as in

terrupts, and the two are the
NMI (none maskable in
terrupt) and the IRQ (interrupt
request).

In order to synchronise the
transfer of data from memory,
three clock signals are avail
able.

These are the 16 mHz

clock, the 1 mHz clock and
the microprocessor's 0O
clock.

The other connections are

for the power. One set is for
power into the Electron so
that a bolt-on device can have

a built-in mains transformer of

greater capacity than the
Electron's plug adaptor.

This still allows the power
regulator in the Electron to be
utilised.

The regulated power from
the Electron is also available

on the edge connector to
power the bolt-on devices.

The final connection is the

audio input/output and may
be used by speech syn
thesisers or high power
amplifiers.

It should be noted that the

range of address bus signals
available on the Electron edge
connector is greater than is
available on the BBC Micro

with its collection of con

nectors and sockets.

By careful design of add-on
circuitry it will be possible to
upgrade the Electron to in
clude all the bells and

whistles of its big brother.
This gold plated connector

is indeed the key to the
Electron's expansion.

ELECTRON EDGE CONNECTOR

Component side Wiring side
function Pin No. function

18v AC in 1 18v AC in

18v AC return 2 18v AC return

-5v 3 -5v

Ov 4 Ov

+ 5v 5 + 5v

Audio in/out 6 16 mHz clock

1 mHz clock 7 0O microprocessor clock
Reset 8 NMI

IRQ 9 RA/V
D7 10 D6

D5 11 D4

D3 12 D2

D1 13 DO

not connected 14

KEY

not connected

A15 16 A14

A13 17 A12

A11 18 A13

A10 19 A0

A1 20 A2

A3 21 A4

A5 22 A6

A7 23 A8

Ov 24 Ov

+ 5v 25 + 5v



SOUNDS

POLICE
SIREN

ENVELOPE 1,1,-7,7,0,10.10,0,126,0,0,-126,
126,126

SOUND 1,1,136,50

O a

UP, UP ENVELOPE 2,1,1,0,0,200,0,0,126,
AND 0,0,-126,126.126
AWAY SOUND!,2,0,40

ATTACK

OF THE

MUTANT

FLIES

wailing

ff(/GS

ENVELOPE 4,4,-1,1,0,20,20,0,126,0,0,-126,126,126
SOUND 1,4,200,100

BUILD up a library
of exciting sounds
to enhance your
own programs with
these listings. And
watch out for more

next month!

CRAZY MACHINERY

ENVELOPE 5,1,70,6,0,31,10,0,126,
0,0,-126,126,126
SOUND1,5,100,200

M.
rV-

SCORE A HIT

ENVELOPE 3.4,90,-15,-15.10.20.20,1
26.0.0,-126,126,126ENVELOPE 6,1,36,-36,0,20,20,0,126.0.0,-126.126,126

SGUND1,6.160,100 SOUND!,3,100,20 y£

jr**-^



YOU are the bomb-aimer of a

B17 flying over an enemy city.
Your mission is to drop

bombs on the buildings below
and obliterate them com

pletely.
The trouble is, it takes

more than one bomb run over

the target to achieve this and
on each successive run you
get lower. Get too low and
you crash!

It's up to you. Destroy the
city before you become an in
voluntary kamikazee pilot.

The A key will make you go
slower, the S key speeds you
up.

Press the Return key and
it's bombs away. Good luck!

10

20
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40

50

60

70

80

90

120

130

140

150

360

170

180

190

200

210

iiM

230

240

250

260

270

280

REM BOMBER STRIKE

ON ERROR PROCerr

REPEAT

MODE 6

*FX12,0
*FX15,i
VDU 19,7,3;0;
PRINT TABI12,12)"BOMBER

STRIKE"

PRINT TAB(12,i4);"A =
SLQIT;TAB(12,16);"S
= FAST";TAB(12,1S);

"RETURN = BOMB"

REPEAT

PRINT TAB<12,20);

.•INPUT "SKILL LEVEL 1/6

us;<

UNTIL SD0 AND SX<7

PRQCinit

REPEAT

MODE 2

VDU 23,0,S202;0;0;0;

PROCscreen

V7.=-64

:X7.=0

:YZ=991

:Z'/.=FALSE

VDU 5

REPEAT

PROCfly
IF FNP(V7.,WZ)O0 Z7.=TRUE

IF INKEY (-74) AND

NOT G7. PRQCdrop

IF G7. PROCbD/iib

UNTIL U OR YK64

IF ZZ PROCdead

UNTIL MAN/:=0

VDU 4

.•PRINT TABfO,5);"FINAL
SCORE :";3CrK ANOTHER
GAME Y/N"

:VDU 5

'Si"

mmb

IB

am'

'iiiiilr 'khSi"
liiiiiiijiiFaJIJir
S " i '"i i

wjjjjjjjif
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nil biiim
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290 REPEAT G=GET

:UNTIL G=7B OR 6=89

300 IF 6=78 PROCend

310 UNTIL FALSE

320 DEF PROCfly

330 xz=xz+cz

:IF XD1216 Y7.=YX-32

: X7.=0

340 PR0Cplane(XZTYZ)
350 K7.=INKEY (0)

:IF IO:=-l ENDPROC

360 IF Ka=65 CZ=CZ-1

:IF CZ<=10 CZ=10

370 IF KZ=B3 CZ=CZ+1

:IF CZ>=64 C7.=64

380 ENDPROC

390 DEF PR0Cplane(XZ,YZ)
400 GC0L 3,2

410 HOVE XX,yz

:VDU 224

420 HOVE VZ9HZ
:VDU 224

430 n=n

:HZ=YZ

440 ENDPROC

450 DEF PROCdrop

460 SOUND y1,1,200,60

470 a;:=h

:E7.=Y7.-64

:G7.=TRUE

480 ENDPROC

490 DEF PROCbomb

500 B7.=B7.-32

:IF FNP(AZ,BZ)<>0

SOUND Sell,0,0,0
:S0UND UO,-15,4,3
:HOVE D7..E7.

:VDU 225

:GZ=FALSE

.'PROChole

:D7.=-64

:ENDPROC

510 IF BZ<32 SOUND H1.0

,0,0
:MOVE D7.,E7.

:VDU 225

:G7.=FALSE

:D?=-64

:ENDPROC

MOVE AZ,BZ
:VDU 225

HOVE DZ,EZ
:VDU 225

D7.=A>:

:EZ=BZ

ENDPROC

DEF PROChoie

HOVE AZ,BZ

:VDU 9,9,127,127,127

,127,9,9,9,9,10,127

,127,127,127

VDU 4

:SC7.=SC7.+20

:PRINT TAB(11,0);SCZ
:VDU 5

ENDPROC

DEF PROCdead

MANZ=MAHZ-1

:F0R N=1T0 60

:VDU 19,0,RND(7);0;

:S0UND &11,-15,RND(255)

,1
:MEXT

•VDII I" 0 Q'O'

ENDPROC

DEF PROCscreen

LOCAL XZ,YZ
FOR JCZ=0 TO 18

COLOUR RND(4)

FOR Y7.=31 TO 31-(SZ*

RND(3)) STEP -1

680 PRINT TAB(XZ,YZ);

:VDU 226;
690 NEXT ,

520

530

540

550

560

570

590

600

610

620

630

640

650

660

670

700

710

720

730

740

750

760

770

780

790

800

310

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

:

Si"

BB BBS iffi S8

:a
""",n j*r r,

SBKBl'sSBS
in,"

:::: ,i - -

aTSi" '• r'V'

i:rJ™ ' "1 ,,njTr.jjjjiji" jjjT" 11 "-
iiiiiin'«""" I
Si" . • "mm"

PRINT TAB(5,0);"SCORE:"

ENDPROC

DEF FNP(XZ,YZ)
=P0INT(XZ+32,YZJ
DEF PROCend

*FX12.0

CLS

END

DEF PROCinit

*FX12,1
*FXll,i
A7.=0

:B^=0

:XZ=0

:Y>:=99i

MANZ=3

:SCZ=0

C7.=32

:DX=0

:EZ=0

:V/:=-64

:WZ=1023

27.=FALSE

:6Z=FALSE

VDU 23,224,128,192,224
,120,63,120,224,128

VDU 23,225,231,126,60

,60,60,60,24,24

VDU 23,226,222,222,0

,125,125,0,222,222

PR0Cplane(XZ,YX)
ENVELOPE 1,128,-1,0

,0,200,0,0,127,0,0,0

,126,0

ENDPROC

DEF PROCerr

IF ERR =17 ENDPROC

♦FX12.0

REPORT

•.PRINT "IN LINE "ERL

VDU 22,7

END
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Starship
Command

f-4comsoft)
SPACE is getting awfully
nasty nowadays. It seems to
be full of aliens all bent on

destroying anyone in their
path.

In Starship Command
you're in charge of a battle
starship with the task of rid
ding space of these hostile
elements.

The only weapons you
possess are your torpedoes
and your skill. The skill con
sists of being able to
manoeuvre your ship into a
position where you can zap
the other ships which are
coming at you thick and fast.

You've got both short and
long range scanners which
show the enemies' positions
as they approach. The posi
tion of your ship and the
closer attackers is shown on

the main screen.

Your ship stays still in the
middle of the display, the
other ships appearing to
move round it as you turn
left and right in order to fire
at them.

You've also got a rotation
meter to tell you how fast
you're turning and an in
dicator of the state of your
energy banks.

Should these banks fall to

zero your defensive shields
collapse and the aliens will
destroy you. I did warn you
that it's getting nasty out
there.

It's not just the aliens you
have to look out for, either.

At the end of every mis
sion you are assessed by
your superiors. And their
judgement can be worse
than anything the aliens
might hand out.

Even if you do well, all
you are rewarded with are
other, harder missions.

I can't say that it's easy,

but all the information you
need is there before you on
the various scanner displays.

The game seems to have
everything. The graphics are
superb, the instructions
thorough and, once you get
used to the way your ship
stays still while the aliens
move, the whole thing is en
thralling.

Peter Gray

Draughts
& Reversi

(Acornsoft)
YOU get two games for the
price of one in this package.

The first is Draughts,
where you play the Electron
at the age-old game or, if
you're like me, the Electron
plays with you!

You • have the choice of

eight different levels of play
and I can't beat the beast at

the easiest level. And it's no

use trying to cheat - it won't
let me.

The Electron knows all the

rules and won't allow an

illegal move. In fact, if you
give it half a chance it will
'huff' you!

It's a lovely version of the
game. You play on a
tastefully coloured board,
using the keyboard or joy
sticks to make your move.

Simple to learn and fun to
play, it's easy to get carried
away and forget that you've
got another game on the
tape ... and the other game
is even better.

Reversi is an old logic
game played on an eight by
eight grid of squares

between two opponents.
Once again, it's you playing
the Electron.

The aim is to trap its
pieces between two of yours
and so turn them into your
colour. The winner is the one
with the most pieces when
no more moves can be

made.

It's a classic game, can be
learnt in a couple of minutes,
but takes a lifetime to
master. And your ever-
faithful Electron will be there
waiting to give you practice.

You have the choice of
nine levels of difficulty and
can use either the keyboard
or joysticks.

The display makes full use
of the Electron's graphics
and you can even "take
back" any moves that you
regret.

All in all, it's a great little
package. Each game by itself
is good value. Together
they're a bargain.

Nigel Peters

Monsters
(A cornsoft)

IN Monsters the screen

becomes a pattern of walls
and ladders, along which
you, in the guise of a little
animated man, are chased
by a series of colourful
monsters.

You've only got three lives
and every time they catch
you, you lose a life.

To make things more
difficult, while you're dashing
along the tops of the walls
and running up and down
the ladders your oxygen
supply is running out.

You have to destroy the

monsters before that

happens, and the only way
to do this is to dig a hole in
a wall, lure the monsters into

it and fill it in quickly before
they can climb out.

However, as soon as you
get rid of one set of
monsters they're replaced by
another lot of a different
colour.

It gets faster and faster
and more and more fun. The
graphics are excellent and
the instructions easy to
follow.

It's also compulsive,
making you ask for the
notorious "one more go".
You could say monsters
grow on you.

Peter Gray

Meteors
(A cornsoft)

DRIFTING alone in space
your ship is menaced by a
sudden meteor storm. Colli
sion is imminent.

All that you have to fight
off the huge rocks are your
ship's laser bolts. The trouble
is that as soon as you hit
them the meteors break up
into little pieces which are
just as deadily.

You have to blast away at
these until they've all been
destroyed or they'll destroy
you!

Just to make things more
difficult, all the firing has
attracted the attention of
some extremely hostile flying
saucers.

These take the
opportunity to snipe at you
while you're distracted by
the meteors, so you've got
to shoot at them as well.

You do have thrusters to
help you dodge, and if it all
gets too much you can
escape into hyperspace.

It's great fun, a game of
quick thinking and fast reac
tions. Colourful and fast,
space flight will never seem
the same again.

Nigel Peters



ARCADE ACTION FOR
THE BBC MICRO 32K

SENTINEL
In a far quadrant of space
are the single dimension gate
waysto the anti-matterworld
of Migon.
You must stop the constant
bombardment of anti matter

plasm bolts and meteorsin
sectors 1 and 2 and the probe
vessel in sector 3.
It will be a constant race as

the network of laser walls
dissolveand they escape into

free space. £"95

CENTIPEDE
You are caught in a vicious
jungle of giant insects. Centi
pedesare attacking you from
all sides. Killer fleas are dropp
ingfrom the sky, and to top
things off there's a venemous
spider lurking in the back
ground. You only have your
trusty laser cannon as defense;

6-95
INVADERS
Asuperbexampleof this truly
classicarcade game. Includes
all the features of the original
and much, much more.

6-95

SEND CHEQUE OR RO. TO RS.S.452 STONEY STANTON RD.COVENTRY CV6 5DG. FOR INSTANT •;[ •HRSHK
CREDIT CARD SALES TEL(0203)667556, TRADE ENQUIRIES JOHN FLETCHER, (0203) 81346



Conducting the
light fantastic

THE Editor wandered over to my work
bench and picked up this month's pro

ject. "Is this it, Mike?" he enquired.
"It's not very heavy". "No", I replied,
"it's a light pen". After extracting it
from my throat I was surprised to find
it still worked.

A light pen allows you to interact
with the computer without recourse to
the keyboard. This is particularly
useful if people who are not used to
computers are going to use a program.

It avoids them being faced by the
daunting sight of a large keyboard with
lots of strange symbols. Also, for tasks
requiring the indication of positions, a
light pen offers a better alternative than
entering co-ordinates from the key
board.

The purpose of a light pen is to feed
information from the display screen
back to the computer, collecting light
from the screen.

Most of the ones available for other

computers are no more than light
sensors, detecting whether they are
pointing to a lit or unlit portion of the
screen.

The BBC Micro, however, has built
into it a 6845 CRT controller (Cathode
Ray Tube - that's posh for TV screen).
One of the features of this particular
controller is that it allows a light pen to
register the exact position it is pointing
to on the screen.

Let's first look at how the computer

By MIKE COOK

- or any other picture source —
generates a display on a screen.

As you will no doubt be aware, a TV
picture is composed of a number of
lines. So, for example, we speak of a
625 line TV standard, meaning the

display is composed of 625 lines.
The lines are not displayed simul

taneously but in sequence. As they are
displayed very rapidly persistence of
vision results in us perceiving a con
tinuous display. Even so, the TV set is
not capable of producing a line as such,
but only a single spot.

Again, the illusion of a line is given
by moving the spot very rapidly. The

path of the spot is a zigzag, moving
from the top to the bottom of the
screen (see Figure I), covering the
screen in a raster pattern.

It does this 50 times a second and

still manages not to get dizzy. If. in
addition to moving the spot, we control
its brightness, we can display any
pattern of light and shade on the TV
display.

When the computer generates a
display with a raster scan it must turn
the spot on and off at exactly the right
time to generate characters and gra
phics. To do this it must be aware of
where the spot is at any time.

This is achieved by sending syn
chronising pulses to the TV telling it to
move the spot to the left hand side (in
the case of a line sync pulse) or the top
of the display (in the case of a frame
sync pulse).

So by using these pulses the com
puter synchronises the raster on the
screen. The computer can determine
the X co-ordinate of the spot by the
time elapsed since the last line sync
pulse.

And by counting the number of line
sync pulses given since the last frame
sync pulse it knows the Y co-ordinate.

This keeping track of the spot is
done by the CRT controller in the BBC
Micro. It is a hardware device consist

ing of a number of counters to deter-
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From Page 65

mine the length of all the pulses which
need to be generated.

In addition, it must address the por
tion of the computer's memory con
taining the brightness of the spot in
synchronisation with the movement of
the spot.

The CRT controller has an input
that stores a copy of this address
whenever it receives a falling edge (a
transition from a logic 1 to a logic 0). It
is this input that can be used by a light
pen.

If we hold a light sensitive device on
the raster it indicates light only when

SOME early models of the BBC
Micro have a small hole in the case

for the analogue input port.
This can result in the screws hold

ing the cover on the 15-way D-type
plug preventing the plug from being
pushed fully home. It can be
remedied in two ways:

• File a larger hole in the plastic
case. This is quite easy if all the
electronics are removed, as the
plastic is quite soft.
• Attach the cover of the D-type
plug with some adhesive that can be
removed if necessary. Suitable
adhesives include rubber based

(Copydex) types and silicon rubber
types such as those used to seal
around baths.

the spot is directly underneath it. So as
the spot speeds past it, a pulse is
generated.

This pulse is fed into the CRT con
troller to freeze the address which is

being generated at that instant (see
Figure II).

The computer program then looks at
that address and so works out exactly
where the light sensitive device was on
the screen.

In practice, things are not as simple
as that (they seldom are!). For a start,
the spot is moving very fast and the
light sensitive device needs to be able to
respond equally quickly.

Even when this is achieved, there will

be delays between the generation of the
spot and its display, so the address
captured is displaced by a constant
factor.

The brightness of the spot ensures
that it causes a pulse as it passes on
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more than one line. Also, the address
generated by the CRT controller is not
immediately useful, as its interpre
tation depends upon the graphics mode
being used.

Finally, there is no way of telling
from the CRT controller when the

captured address was last updated, so
you only know the last place the device
was on the screen.

Nevertheless, none of these
problems, as we shall see, are insur
mountable.

The light sensitive device I have
chosen for this project is the SD4324-
002 sweet spot photodector made by
Honeywell. This has a built-in lens
(known as a sweet spot due to its small
spherical shape), amplifier and Schmitt
trigger.

This last term might need a little
explaining. The Schmitt trigger is an
amplifier that produces a digital output
(0 or 1) depending on whether the
voltage on its input is above or below a
threshold level. It is used to clean up
the edges of slow or noisy signals.

Its main characteristic is that it

exhibits hysteresis. In other words, the
threshold level for a positive transition
is different from that for a negative
transition.

This prevents a slow, noisy edge
from producing oscillation around the
threshold point (see Figure III).

In our light pen the inclusion of this
circuit ensures there is never an inter

mediate output level produced by just
missing the spot.

As all these functions are crowded

into one device, the circuit of the light
pen is very much simplified. Indeed,
you could construct a light pen using
just this and a wire and plug for the
analogue input port.

However, as mentioned earlier, this
would be unable to detect when the

screen was being pointed at. To do this
we need to add a little more circuitry.
The full circuit of the light pen is shown
in Figure IV.

The sweet spot device generates
pulses when the raster spot flies past it.
These pulses are fed into the CRT con
troller via pin 9 of the analogue input
port connector. The same pulses are
also used to charge a capacitor.

The diode is included to ensure that

the only discharge path for the
capacitor is the resistor R3. The
voltage on the capacitor is fed into the
A/D converter on channel one.

If the light pen is not pointing at
the screen only a very small voltage is
present. Also, if the light pen is pointing
at a bright light or out of the window, a
large voltage is present.

Only when the pen is pointing at a
display do the pulses produce a mid-
range value. I find that the instruction:

ADVAL(l) DIV 64
produces a value around 300 when the
light pen is pointing at the screen. (See
the May issue of Micro User for the
reason why it is advisable always to use
DIV 64 with an ADVAL instruction).

The sweet spot device can be fitted in
the barrel of an old pen. although you
might have to snip off the tag to get it
to fit. I find that old felt tip pens used
for overhead projector transparencies
are ideal.

A small hole should be drilled in the

end to allow the wire to come out. I

used sub-miniature twin-cored screened

cable.

The other components can be
mounted on the back of the 15 way D-
type plug as the plastic shroud gives
enough room. This calls for a little care

Path of the spot

Figure I: The zizag path of
the spot tracing a raster

5v

Ov-

Path of spot

ft
Time

.Light
detector

Detector

••output

Figure II: The pulse produced by the
light detector as the spot passes it
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in construction, keeping all the com
ponent leads as short as possible.

Figure V shows the way the com
ponents are arranged. Make sure the
capacitor and diode are the right way
round or it will not work, although no
damage will result if they are wrong.
Sorry, no showers of sparks and loud
explosions this time.

Having built the pen we need to test
it. The program in Listing 1 will do
that. Plug in the light pen and run the
program.

You will first be asked for the mode
you want to use and then you will see a
series of characters appear followed by
three numbers,.

The first two numbers are the

address which was being generated by
the CRT controller when the spot
passed under the light pen, and the
third is the ADVAL value indicating
whether the light pen is pointing at the
screen.

As you point the light pen at the
screen you will see all three numbers
change as well as the cursor appearing
to the right of where you are pointing.

Input signal

Up threshold

—^4 —i —S- Down threshold

Output signal

/

Figure Ilia: The input and output
signals through a Schmitt trigger

SD4324 Sweet Spot

Light sensor
in barrel of pen

If nothing happens, then try increasing
the brightness on your display.

If a plastic visor is fitted in front of
the screen this may have to be removed
so that the pen can be brought into
closer contact with the screen.

If you still have no luck, check your
construction thoroughly. The position
of the cursor is displaced from the light
pen because this is where the CRT con
troller thinks the pen is, owing to delays
in the display circuit.

I have found that some TV sets
produce a slightly darker display at the
edges and so you might have to in
crease the brightness to compensate.

By pointing to the first character on
the screen you can find the offset value
that we will use later on. This will be
different in some modes and could be
different on other TV displays.

The CRT controller consists of 18
registers, but only occupies two places
in the computer's memory.

To do this trick it uses one memory
location (&FE00) to decide which
register shall appear at the other
memory location (&FE01).

\- Threshold

Spurious
oscillation

Output
' signal

Figure 11lb: The false edges that
can occur without hysteresis

+ 5v

680R5R1

3k
<U

<m
270k 15 way

D-Type plug

•' ' (All Ov
used for
mechanical

convenience)Underview of

Sweet Spot
I Circuit built on the back of the plug

Figure IV: The complete circuit of the light pen

This is like reading a book through a
piece of cardboard with a slot cut in it
- you can read the whole book but
only one line at a time.

So, before we can access a register in
the 6845 CRT controller, we have to
store its address in the address register.
The registers we are interested in are
the light pen position registers 16 and
17. These contain the address being
generated by the CRT controller when
the light pen produces a falling edge.

Note that registers 0 to 13 are Write
Only registers and so cannot be
examined. Registers 14 and 15 are the
only read/write registers in the con
troller and determine the position of the
flashing cursor.

What the test program does is to
copy the contents of the light pen
registers into these registers to display
a cursor.

Note, however, that the computer
does not think the cursor is in this posi
tion, and so this method cannot be used
to set it.

It is a convenient way to test the
light pen and let you observe the raw
data being produced.

If you look closely you will see that
in some modes the cursor is not

directly under a character but in some
in-between position. This is because in
some modes there is more than single
character resolution.

Occasionally the light pen will
register a false position in the test
program. This can be caused by the
pen registers being changed while they
are being read.

To cure this we must make the read

ing of the registers very quickly (that is,
use machine code) and make sure they
are read when the spot is not under the
pen as then they are changing.

To do this we can use the *FX 19 in

struction, but this is only available on
operating system 1.0 onwards.

Another cause of false readings is
the fact that the light pen input is not
synchronised with the CRT controller
clock.

This is an omission of the circuitry in
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MIDDLE EARTHJ
ADVENTURES

for the same micros as Snowball.

Each of these games has over 200
locations and a host of puzzles
They can be played singly or
together as an impressive
trilogy. Each game could
well take months to
solve!

1) Colossal Adventure
The classic mainframe game
"Adventure" with all the original puzzles
plus 70 extra rooms.

2) Adventure Quest
An epic puzzle journey.

3) Dungeon Adventure
Over 100 puzzles to solve'

Price: £9.90 each (inclusive)

Send order, or SAE for catalogue,
describing your micro, to:

LEVEL 9 COMPUTING

Dept U, 229 Hughenden Road,
High Wycombe, Bucks HP13 5PG

MICRO USER October 1983

SNOWBALL
at £9.90 is the ultimate adventure for:

BBC 32K COMMODORE 64 SPECTRUM 43K

LYNX 48K NASCOM 3: >K ORIC 48K ATARI 400/800 32K

Snowball is a massive adventure with over 7000 locations, it
took nine months to perfect and marks a new leap forward in
adventure games - it has a detailed, planned background and is
set aboard a huge starship that would really work. Snowball
could be a glimpse of the future1

You play Kim Kimberley. security agent. Your mission is to
guard the colony ship Snowball 9 from sabotage.

Thus when your freezer-coffin wakes you with the Snowball still
in flight, you know that something must be very wrong. You're
weakened and disorientated by lengthy hibernation, but the fate
of the 5 mile long space-ship is in your hands!

Snowball is our new fourth adventure. Here's what the
reviewers said about the first three:

"The descriptions are so good that few players could fail to be
ensnared by the realism of the mythical worlds where they are
the hero or heroine... The booklet supplied with each program is
very helpful. Extensive information is supplied about the game
scenario... The Level 9 programs are great fun to play, and
plenty happens to keep you bemused and amused for hours on

encl - Which Micro &Software Review. August

"A minor miracle of programming'' & "An impressive suite of
adventures. They are always a pleasure to play''

- Popular Computing Weekly, 12 May &23 June



From Page 67
the BBC Micro and, short of delving
about inside the computer, there is
nothing that can be done. However, in
practice this is hardly ever noticeable.

If you want to know more about the
CRT controller "CRT Controller
Handbook" by Gerry Kane provides
details of the 6845 along with some
others.

The book only describes the con
troller and not the way it is used in the
BBC Micro, but its opening chapter on
principles of operation is quite good.
Apart from the first chapter, however, I
would not recommend it for beginners.

To make the light pen really useful

Body Build Pack No 6 consists of:
SD4324-002 sweet spot light
detector; CI 0.1 uF Tantalum
capacitor; Ri 680R; R2 3k; R3
270k; Dl Any small-signal diode
like 1N4148; 15-Way D-Type
plug cover; 2 ft Twin core screened
cable.

A fully assembled light pen is also
available as a special offer to
readers of The Micro User.

• You can order these, as well as
previous Body Build Packs, by
using the order form on Page 73.

we need some software to return the

pen's position in co-ordinates which
Basic can understand.

I felt it would be most useful if the

position of the light pen were returned
in the same format required by the
TAB function.

However, such a program on its own
would be boring in the extreme, so I
have built around it a demonstration of

the sort of application in which a light
pen can be used.

The program, shown in Listing 2,
allows you to be in charge of 20 young

O.luF
Capacitor

Figure V

270k
Resistor

Diode
IN4148

and obedient campanologists - the
BBC All Stars. Just point your baton
(or light pen) and bells will be rung for
as long as you command.

Three procedures can be culled from
this program and used in your own
applications. The first of these is
PROC_LINT. which initialises the

variables needed to convert the CRT

controller value into a TAB position.
It also compiles the machine code

that accesses the registers in the CRT
controller. This machine code puts the
values into the X and A registers so
that a USER instruction will return

them combined into one number.

The procedure needs to be called
only once at the beginning of the
program. If it is called more than once
you will get an error as it tries to
redimension an array.

Of the other two procedures.
PROC_LPOINT waits until the pen is
pointing at the screen and then calls
PROC_LPOS which returns the posi
tion of the pen in the two variables
PYPOS and PXPOS.

These positions are calculated from
the value in the light pen register of the
CRT controller (variable PVAL) and
the constants determined by the mode.

Note that they will only return the
correct value if no scrolling has taken
place. This is because scrolling affects
the base address (or first address) of
the CRT controller.

The constant TLAG is the time lag
or offset value which might have to be
adjusted by one or two for any
particular TV display.

The remaining constants are LPR,
which denotes how many controller
counts constitute one row of

characters, and LPC, which denotes
how many controller counts there are
for each displayed character.

In this set of procedures the display

3k Resistor 680k
Resistor

THE BEEE^
BUILDING
COURSE

mode is given by the global variable
M% and must be changed whenever
the mode is changed.

Observe that all the procedures start
with the underscore character which is
to be found on the £ key.

If you are typing in the program
using Mode 7 this may be confused
with the minus sign. If it is. you will get
an error message when the program is
run.

The rest of the program is fairly
straightforward. A string of user-
definable characters is set up for the
graphics and this is compiled into a
string for rapid display.

There is a separate string for the
figure of the bellringer and each of the'
two positions of the bells in order to
speed up the graphics.

The program ensures that a bell is
only rung when the light pen is pointing
at one of the two rows.

For the musical among you, the
scale is in the key of C. but could be
changed by altering lines 430 and 450,
although I have not tried this.

As with most Body Building
exercises, the program presented here is
only a beginning to explore the
hardware.

Using the light pen and these proce
dures you can write all sorts of
programs - multiple choice quizzes,
entering moves for board type games
and all sorts of games that would not
otherwise be possible.

I only wish I had time to write a light
pen trombone program.

Just remember, the light pen collects
light from the screen, so make your
target characters as light as possible.
This means using characters like hash
or (a) - or better still, a solid block.

As somebody once said. "The uses
of a light pen are limited only by your
own imagination".

NEXT MONTH: If you feel it is too
early to start thinking about Christmas
then Exercise No. 9 might change your
mind.

\ Listing: Page 70
Order form: Page 73
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I Beeb Body Building Course listing

From Page 69 This listing was produced using a
490 DEF PROCJGIRLIP)
500 PRINT TABC0.P)

10 MODE 7
special formatter which breaks one
program line over several lines of listing.

510 FOR A=0 TO 39 STEP 4

20 PRINT "BEES BODY BUILDING COURSE" When entering a line don't press Return 520 PRINT TAB(A,P),GIRLS

3D PRINT "OCTOBER 1983" until you come to the next line number. 530 PRINT TAB(A,P),BELL*(0)

40 PRINT "LIGHT PEN TEST FOR SCREEN Ful details of the formatter are in the 540 PRINT TAB(A+l.P+4),CHR$ (VN0TEJ

BRIGHTNESS"

50 PRINT "THE CURSOR WILL HOVE TO

July issue of The Micro User. 550 UPDQWN(INQTE)=i

NVAL(I NOTE>=NVAL(INOTE-1)^560

THE RIGHT OF PEN" £LSE P=1J 570 IF SN0TEM OR SNGTE=6

60 INPUT "WHAT MODE DO YOU WANT ieo:•RINT TABiRING*4,PYP0S-l! ,BELL$ilJ THEN NVAL(INOTE/=NvALIINQTE)-4

TO TEST ",H 'BOKNiRINS+F-i)) 580 VNQT£=VN0TE+i

70 HODE H 190 •JPBQHKiRINB*P-n=UPDOHN(RINB*P-U — IF VK0TE>71

80 FOR A=i TO 630 :or i THEN vN0TE=65

90 PRINT "*"; 200 30UND 1,1,NVAL(RING+P),! W3 INQTE=INQTE*i

100 NEXT 210 tFXl9 SI0 IF SNQTE~8

iiO A=ADVAL (1) DIV £4 220 30TQ 140 THEN SNQTE-2

120 ?&FE00-ic 230 3EF PROC GIRL ELSE SN0TE=SN0TEti

:HS3=?&FE01 240 UK BELlFc 1J TUPDBWN«20J,MMAL{203 62° NEXT

130 ?&FE0Q=17 250 lD0 23,1,0:0:0:6: 630 ENDPROC
:LSB=?&FE01 260 VDU 23.244J,2,4,4,2,i,i,31 64° DEF PRQC_LM

140 PRINT TAB(0f15;;!iSB;!' ";LSB; 270 m 23^245,128,64,32,32,64,128,12 650 CIH TLAG!7/.LFC;7;,6RABX 20

• »;A;" » 3,248 ">° P'MRABX

150 vDU 23,0,14,(158,0,0,0,0,0,0 250 mil 7X 7&k XQ TQ XQ XQ XQ XQ 7 4 670
r

L

tAn ynfi ?\ a 1=; i cr o (\ n a ft c< 290 i/nii 7X "47 77ft 77k "7^ 7?4 77A 77 630 LDX £16

S70 FOR A=i TO 10 +,224,16 690 LDA £17

180 *FX1? 300 'DO 23,248,8,16,16,31,4,4,4,6 — STX &FE00

190 NEXT 310 VBU 23,249^8,4,4,252.64,64,64,96 :LDX &FE01

200 GOTO 110 7 '.'i"l mil 7X 75Q 7H 17A \7L LQ kfj 7& 74 710 STA feFEOO

24 :LDA &FE01

330 /nil 23 751 ^4 7.4 240 0 !"; 0 0 iV| 720 RTS

340 ,'BU 23,252,0,0,0,128,112.24.24,24 730 I

10 REH BEEB BODY BUIlDING COURSE
350 m 23,253,24,24^60,60,126,126,24 74° RESTORE 7B0

OCTOBER 1963 ,0 750 FOR A=0 TO 7
20 REH By Mike Cool: 360 ;iRL$=a" 7*° READ TLAG{A),LPCiA;
30 HX=4 370 BSMHR* UGi+CHR* (8) 770 NEXT

40 PROC LINT 380 :[)[,; A=244 TO 249 STEP 2 780 DATA 1542.),1542,2,1543,4,2053,1
50 MODE Wi.

390 SIRL$=SIRL$+CHRt (AJ+CHRI (A+1T+B 790 DATA 2820.1,2820.2.3076,1,10248.1
aa FMypi qpc L4 0 0 0 0 •"• & 1" -8 - 3I+CHR$ (8) 300 ENDPROC

9.-8,127,49
400 NEXT 810 DEF PRQC LPfl'IHT

70 PRINT SPC (105;''THE lIGHT FANTAST
410 8ELL$C05=CHR* (9)+CHR* (9)+ 32° REPEAT

IC" CHR$ (2501♦BSI+CHR* (25i)+BS*+ 830 AX=fiDVAL ili BIV 64
80 PRINT :HRJ (32! 84* UNTIL A'aMOO AND AK1000
90 FkJN7 S?l ;i5';'!StARRING" 420 3ELL$(1)=CHR$ (9!+CHRi (9M 650 PRQC_LP0S

!C0 PRINT :HR$ (32)tBS$tCHRI (252i+BS$+ 860 ENDPROC

110 PRINT "THE BBC LADIES CA8PANQ10SY CHR* (253) 870 DEF PR0C_LPGS
ALL-STARS" 430 'NDTE=67 880 SFX19

120 PRINT TABi0,30)tSPC CIO*j"Conduct 440 IN0TE-1 390 PVAL= t'JSR (6RABX) AND &FFFF)~TLAG
ed by LIGHT-PEN" SNDTE=1 [Jr\D

130 PROC GIRL 450 NVAL (0)=93 900 IF PVAL<0

140 PROC LPCINT 460 'R0C_PGIRLil0; THEN PVAL=0

150 IF ?Y?0S=li OR PYP03=20 470 1R0C_FGIRL(19« W0 LPR=80

THEN 160 480 INDPR0C 920 IF H?.)3

ELSE 140

160 R!NG=PXPGS DIV 4

THEN LPR=40

PYFQ3=FVAL BIV LF'R77/is listing is included in this 930

170 IF PYP0S=11 month's cassette tape offer. See 940 PXPOS^INT ((PVfiL HOD LPR)/LPC(MX))

THEN P=l
order form on Page 93.

950 ENDPROC
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BBC
Acorn Electron.

BBC Model B
BBC Model B . Disc/lnt
BBC Disc Interface
BBC A/B Full Upgrade-
BBC Teletext Receiver.

Inc. VAT

-£199.00
. £399.00

. £469.00

. £89.00

. £69.00

£225.00
BBC 6502 2nd Processor £299.00
BBC Z80 2nd Processor £289.00

BBC DISC DRIVES™ vat
Acorn/LVL single 100K drive
(expands to Double) £265.00
Acorn/LVL dual 100K £389.00
Pace single 100K drive £212.75
Pace dual 100K drive £388.00

Pace dual 40/80 track switchable
double sided drive 800K £699.00

single version of above £368.00
Torch dual 400k Z80 + 64K disc
pack £945.00
Hitachi 3" Micro-Drive 100K £225.00

MONITORS
Microvitec 14" colour.

Sanyo 14" colour.
Sanyo 12" green monitor _
14" TV/Colour Monitor

ACCESSORIES
Cassette Deck BBC

compatible.
Cassette Leads - al

BBC Joysticks.
types

Printer Cable (Parallel).
BBC Dust Cover

Light Pen £28.75
Data Cassettes C15/C20 50p/65p

PRINTERS
Shinwa CP80

Star DP510
SeikoshaGP100A.

Epson RX80
Epson FX80
NECPC8023

Smiths Corona TPI/E.

Juki 6100 Daisywheel _

BOOKS
30 Hour Basic

A.L.P. for BBC Micro.

BBC Revealed

Inc. VAT

£287.00

£284.95

_ £89.00

£289.50

Inc. VAT

- £27.95

_ £2.80

_£13.00

-E10.00

_ £5.95

Inc. VAT
£299.00

. £329.00

£219.00

£349.00

£459.00

£348.00

£399.00

£459.00

Inc. VAT

_ £5.95

_ £8.95

_ £7.95

Let your BBC Micro teach you to
program £6.95
Basic Programming on the BBC
Micro £5.95

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

35 Educational Programs for the
BBC £6.95
30 Progs BBC £4.95
Further Programming for the BBC
Micro £5.95
Programming the BBC £6.95
Using Floppy Discs with the
BBC £10.00
6502 M/C for Beginners £5.95
Programming 6502 (Sybex) _ £10.75

A&F SOFTWARE
Painter

Planes
Frogger
Lunar Lander

Pharoahs Tomb

Tower of Alos

Inc. VAT

_ £8.00

_ £8.00

_ £8.00

_ £6.95

_ £8.00

_ £6.95

APPLICATIONS
Wordwise ROM
BeebcalcROM
Disc Doctor ROM

Debugging Program ROM
Pace DFS

Inc. VAT

£44.85

£39.00

£21.85

£21.85

£34.45

PROGRAM OF THE MONTH

Hell Driver

£7.95

Each month we recommend a

superb new game.

CLARES
Graphkey.
Replica (disc only).
Graph Disc
Beebsynth.
The Key (disc only)

Inc. VAT

_ £7.95

_ £9.95

£12.95

_ £7.95

£12.95

Algebraic Manipulation.
Arcade Action

Arcadians

Business Games.

Chess

Creative Graphics
Countdown to Doom.

Cube Master

Desk Diary
Forth

Graphs & Charts.
Lisp.
Missile Base.

Meteors

Monsters

TORCH HAVE THE PERFECT

ANSWER v Wi

Peeko Computer
Philosophers Quest
Planetoid

Rocket Raid

Sliding Block Puzzles.
Snooker

£11.90

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

£16.85

_ £9.95

£16.85

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

_ £9.95

£59.00

With every Torch
Z80 Disc Pac

you receive:

• Perfect Writer

• Perfect Speller
• Perfect Filer

• Perfect Calc

U.K. SOFTWARE
Atlantis

Leapfrog
Hyperdrive
Invaders 'B'

Mutant/Breakout

Strato Bomber

Inc. VAT
_ £7.50

_ £7.50

_ £6.50

_ £7.50

_ £6.50

_ £7.50

PROGRAM POWERPC vat
Asteroid Storm £7.95
Barrage £7.95
Chess Model B £7.95
Cowboy Shoot Out
Croaker
Danger UXB _
Eldorado Gold.

.£6.85

.£7.95

.£7.95

.£6.85

Escape From Moonbase Alpha £7.95
Galactic Commander £7.95
Hell Driver

Junior Maths

Killer Gorilla

Laser Command.

Seek

Swoop
Time Trek

World Geography.
Where

.£7.95

.£6.85

.£7.95

. £7.95

.£6.85

£7.95

, £7.99
.£6.85

£6.85

FREE

SOFTWARE

Value over

£1000

n
ONLY £945.00
BUG BYTE

Dragon Quest.
Golf

Polaris

Space Warp_
Music Synth _
Galaxy Wars —
Sea Lord

City Defence —
Oblivion

Inc. VAT
£11.50

_ £5.50

_ £5.50

_ £9.00

_ £9.50

.. £7.50

P.O.A.

_ £7.50

-£7.50

Sphinx Adventure _
Starship Command
Super Invaders
Tree of Knowledge.
Snapper
View

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

Or telephone your Access or
Barclaycard number, we will
despatch immediately (0785) 41899.
Call in today. See the Midlands
Home Computer Centre for the BBC
enthusiast.

Send large S.A.E. for further details
of any product.

CARRIAGE COSTS

Micro's, Monitors, Disc Drives,
Printers £8.00. Books £1 each.
Cassette Decks £2.00. Leads and
software 50p/item.
Three items - no charge.

computerama
The Midland's Home Computer Specialists.

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

STOKE-ON-TRENT
11 Market Square Arcade,
Hanley, Stoke-on-Trent,
ST1 1PD.
Tel: (0782) 268620

BBC
SERVICE

INFORMATION

CENTRE

SHREWSBURY
13 Castle Gates, Shrewsbury
SY1 2AB. Tel: (0743) 60528
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bili/Erlind
SILVERLIND LTD. 156 Newton Road, Burton-on-Trent,Staffs. DE15 OTR. Tel Burton (0283) 63987

STRATEGY GAMES EDUCATIONAL PROGRAMS

PENTILES BBC/B £6.95
An original and addictive game for all ages from 8 to 80
requiring skill, memory, logic - and luck!

REVERSI BBC/B £6.95
Play the computer in this fast BASIC/machine code
version of the popular board game. 5 skill levels, auto-
play, etc.

ADVENTURE GAMES

HAUNTED HOUSE BBC/B £6.00
An excellent introduction to adventure games. Can you
survive the perils of the castle and the graveyard, to
collect the 6 treasures AND rescue the princess?

JOURNEY TO THE STARS BBC/B £6.50
You have been sent on a dangerous mission to find 10
treasures - but how are you going to get back? Beware of
the Antiflavian MegaTiger and venomous lizard woman!

PASSPORT TO DEATH BBC/B £6.50
From the planet Zandra, you have been sent to Earth, a
strange place with stranger inhabitants! Finding treasures
is not enough - without extra fuel, your starship will not
get you home.

We require good programs to increase our catalogue and pay high royalty rates for published material.

ENJOY MATHS 48K Spectrum £8.00
A suite of 4 highly motivating programs for the 8 - 14
age range: tables, simple equations, polygons and areas.
The programs combine explanation with tests and make
good use of colour and sound.

TOWNTEST BBC/B £6.50
Identify the major towns and cities of England, Scotland
and Wales, displayed on a high-resolution map. Suitable
for all age groups and for school or home use (try it as
a quiz for all the family!)

BIOLOGY BBC/B £12.50
A major collection of programs, written by a GCE exam
iner, designed to aid the understanding of Biology to
CSE, 'O' and 'A' Level standards. These programs - com
prising text, animated diagrams and questions - are
available in one package and are suitable for individual
study at school or in the home. Teachers will also find
material suitable for class demonstration.

ALL PRICES INCLUDE POST & PACKING & VAT

the professional approach
tothe BBCmicrocomputer

Control Universal offersan unsurpassed level oftechnical support with the sale of BBC Microcomputers, hardware
and software extensions.

ControlUniversalhas been trading with Acorn since 1979 and our
engineers havebuilt up a detailedunderstandingofall theirproducts,
from Eurocardsthrough the Atom, the BBC and nowthe Electron.

CUBE isa wide range ofexciting and keenly-pricedproductsbuilt to
robust professional standards. All are compatible with the Acorn
Standard, butallconsiderablyextend itspower and capability.

Control Universal also keep substantial stocks ofall AconvBBC products
and a hugeselectionofothercompatiblehardwareand software from a
wide range of large and small companies.
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BEEBEX from £56

Thisadds a one megabyte extension memory
map to the BBC microcomputer,allowingthe
use o( all the CUBE modules with the BBC.
CU-DRAM64KB up to 16can be used mone

system £148
CU-MEM up to 64KB Batterybacked RAM or

EPROM earner from £70
CU-PR0M EPROM programmer £102
CUBE-ICE in circuit emulator £90
ROMULATOR EPROMemulator for system

development £95
CUBAN eight and twelve bit analog interfaces

from £120

CUBIO up to 80digital I/O channels from£53
SERIO two or four serial channels from £90

and many more

CUBEdisk packs for BBC
Fullyenclosed withall necessary cables and
connectors leady to use
lOOKB-one drive, single-sided 40track £169
200KB-lwin drive, single-sided 40track £299
400KB-one drive, smgle-sided 80track £229
800KB-twin drive, double-sided 40 track £559

BBC utilities disk with manual £35

EuroBEEB £139

Anincredible single card computer with6502
processor, serial and digital interfaces and four
sockets for byte-wide memories withbattery
back-up. Supplied with MOS(machine
operating system) that allows the use of a BBC
16K BASIC ROMor other language Usual
configurationsas follows:-
D8KMOSROM 2) 8KMOSROM

I6K BBC BASIC 16K BBC BASIC
4Kor 8Kusei program 2Kor 8KRAM
EPROM 2K NMOS RAM
2 KNMOS RAM or leave empty

EuioBEEB has a standard CUBE bus connector

and willdrive any CUBE module, including the
CU-GRAPH high-res colour video interface (48K
screen memory).

Catalogue
The Autumn1983 catalogue is now available
free of charge. It has 150- pages and includes
all BBC equipment and associated extensions,
software, media, videos, primers and the whole
of the CUBE range.
Allprices exclude VAT

The Hardware House

Unit 2, Andersons Court,
Newnham Road, Cambridge CB39EZ
Telephone (0223)358757



Beeb Body Building Pack 1

THE BEEB>
BODYX

BUILDING
COURSE

six ways of omno you* bub
a tor
MOR£

Beeb Body Building Pack 3

Beeb Body Building Pack 6

Beeb Building PacA JJ1J tf^j^M ^P

1 J

1 \

Beeb Body Building Pack 4

Beeb Body Building Pack 5

YOUR ORDER FORM for the Beeb Body Building packs

Please send me:
No.

D Beeb Bodv Building Pack 1 @ £8.65
• Beeb BodvBuilding Pack 2 @ £8.65
• Beeb Bodv Building Pack 3 @ £8.65
D Beeb Bocy Building Pack 4 (a) £8.65
• Beeb Body Building Pack 5 @ £11.26
D Beeb Body Building Pack 6 @ £77.90

'Postage and packing
FREE if more than
one pack is ordered.

Total cost £

"Plus carriage £1.00

Total £

Described in issue:

July 1983 page 83
July 1983 page 83

August 1983 page 85
Sept 1983 page 91
Sept 1983 page 91

October 1983 page 69

+ V.A.T. @ 15%-

Name ..

Address

POST TO: BBC Packs, Micro User, Europa House,
68 Chester Road, Ha*cl Grove, Stockport SK7 5NY.

Please allow 28 days for delivery
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Technomatic Official BBC Dealer
01-4521500 01-4509764 01-4506597 Telex: 922800

BBC

Model B£347+£7 p&p

AtoB Upgrade Kit £60
Installation £15
Individual Components and
Connectors available.

Floppy Disc Interface Kit£95
Installation extra.

WORD PROCESSORS
VIEW 16K ROM £52
WORDWISE 8K ROM £34.50
BEEBPEN 8K ROM £32.00

BEEBCALL Spread Sheet
ROM 8K £34.00

BBC DISC DRIVES
Single 100K £230 Dual2x400K£699.

BBC COMPATIBLE 5 W DISC DRIVES
These drives are supplied in BBC matching colour cases
and with necessary cables.
SINGLE DRIVES CASED 100K£150 200K£215*
SINGLE DRIVES with PSU 100K£185 200K£260*
DUAL DRIVES with PSU 2 x 100K £355 2 x 200K £475
*These drives are provided with a switch between 40 and 80 tracks.
Carriage: £6 per Single drive; £8 per Dual drive.
Disk operating system manual for formatting diskette £12.50

LANGUAGE ROMs
PASCAL T £59
BCPL £86
FORTH £35

PRINTERS
NEC PC8023 BE-N (120 cps) £320
EPSON RX 80 £270, FX 80 £370,
MX 100 £425, NEW RX 80 FT £319,
SEIKOSHA GP100A £175, GP 250X £235
GP700AE425
Silver Reed EX44 Daisy wheel with Serial
Interface £365; with Parallel Interface £385
Carr./printer £8
Printer leads: Parallel £12 Serial £8
Serial Interface: EPROM + 2K Buffer £60

NEC £60

Listing Paper 2,000 fanfold sheets 916"x 11"
£13.50 + £3.50 p&p
Spare Ribbons available.

Printer Sharer
Single Printer for up to 3 BBCs
£59.95 + £2 p&p

DISKETTES (In packs of ten)

SSDD (80) £24
DSDD (80)

Phone for availability of

ELECTRON, 2nd PROCESSOR, TELETEXT ADAPTOR

TORCH Z-80 PACK
For little more than the cost of an 800K disc drive, you
can now considerably extend your BBCs capabilities.
The twin drives, together with the Z80 card, gives you
64K of memory and includes a database, word
processor etc. Comes complete with manuals, CP/N
Operating System, Demonstration &Utility programs etc.
The system is fully compatible with CP/M* thus allowing
the use of professional business software. £825 + £8 p&p.
Special offer from Torch: free software worth £1000,
for a limited period only and subject to availability.
*CP/M is a trademark of Digital Research

CASSETTE RECORDER
Sanyo DR101 Data Recorder £39
BBC Recorder £28
Datex Slim Line Recorder £20
Hi quality cassette lead £3
Audio Digital Cassette C121 for 50p 10 for £4.50
Hobbit Floppy Tape System
(High Speed Cassette Recorder)
Average Access Time 22 seconds; 101K Byte/
Cassette. Fully built, boxed and tested.
Just plug in and ready to use. £135 p&p £3.
Hi speed Mini Cassette £3

400K£265
400K £330

2x400K£595

SSSD (40) £15
SSDD (40) £18
(p&p £2 per pack)
Library Case £3 Lockable Storage Cases
30/40 £17 60/70 £32 + £2 p&p.

DISC CLEANING KITS
FLOPPICLENE Kit with 50 disposable discs
£19.50+ £1.50 p&p
SAFE KIT: Complete computer system cleaning
kit £30+ £3 p&p

£32

SOFTWARE
Full range of Acornsoft including: Missile Base, Starship
Command, Snooker Hopper and many more.

PROGRAM POWER

CROAKER £6.90 DANGER! UXB £6.90

KILLER GORILLA £6.90 CHESS B £6.90

GALACTIC PHYSICS £6.05

COMMANDER £6.90 CHEMISTRY £6.05

ALIENSWIRL £6.05 ADVENTURE £6.90

LASER COMMAND £6.90 ELDORADO GOLD £6.05
£8.65

£6.90
ASTEROID STORM £6.90 DRAW
ESCAPE FROM MOONBASE ALPHA

GEMINI BUSINESS SOFTWARE
Database, Mail List, Beebcalc, Stock Control, Beebplot,
Home Accounts Cassette £17.25 ea. Disc £20.25 ea. Special
Offer 3 for price of 2. Cash Book, Final Accounts £52.00 ea.
Cash Book and Final Accounts together £82.00.

TABS BUSINESS SOFTWARE FOR TORCH

Sales Ledger, Purchase Ledger, Mailing List £99 ea.

SMARTMOUTH with an infinite vocabulary
Aready built speech synthesiser unit, allowing the creation of any
English word, with both ease and simplicity and at the same time
being very economical in memory usage. No specialist installation
—and no ROMs, simply plug into the user port. Smartmouth is
supplied with demo and development programs on cassette, and
full software instructions £37 + £2 p&p.

Technomatic Ltd
MAIL ORDERS TO: 17BURNLEY ROAD, LONDON NW101ED

SHOPS AT: 17BURNLEY ROAD, LONDON NW10
(Tel: 01-4521500,01-450 6597,01-450 9764.Telex: 922800)

305 EDGWARE ROAD, LONDON W2 01-723 0233

Wespecialise in EXPORTorders. No VAT
on export. Carriage at cost.

Orders from Schools, Colleges, Educational Departments
and Government Establishments are always welcome.

For fast delivery quote your Access or Visa number.
ALL PRICES EXCLUDE V.A.T.
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SPECIAL PRICING FOR BULK BUYERS
on Cables, Connectors, Floppy Discs, Eproms

MONITORS
Colour: Microvitec RGB

Special Offer
Type1431 14" Std. Res. £230 (Leads inc.)
Type 1451 14" Med. Res. £374 (Leads inc.)
Type 1441 14" High Res. £499 (Leads inc.)
Type 2031 20" Std. Res. £319 (Leads inc.)
Sanyo colour RGB 14" Std. Res. £220
Kaga colour RGB 12" High Res. £399
Green

Sanyo DM8111CX 12" High Res. £99
NECPC8041B 12" High Res. £120
High Res.Green on mattscreen with sound facility.
(RGB Lead £6.50; BNCLead £3.50)
Carr, 14" &20" £8; 12" £6

EPROM PROGRAMMER
Afully self-contained Eprom Programmer with itsown power
supply, able to program 2516,2716,2732,2732A, 2764 and
27128 EPROMS.
Personality selection is simplified by use ofa single rotary
switch. Warning indicatorforwhen programming is inoperation.
In additionto operating as other standard programmers, it
can also read, blank check, program and verifyat any
location on the EPROM to enable commerciallyavailable
programmed EPROMs to be customised.
Simplemenu drivensoftwaresupplied on cassette (transferable
to disc or EPROM ifyou prefer) is fullycompatible with all
versions of operating systems and BASIC.
EPROM Programmer complete with operating softwareand
instructions £79 + £2 p&p.

PRODUCTION EPROM
PROGRAMMER TypeP8000
Itwill blank check, copy and verify up to 8 Eproms
at a time. Eprom types 2716 to 27128 can be
selected by a single rotary switch.
£695 + £6 carriage.

EPROMS (for BBC) 1-24 25-99 100
2764 £5 £4.50 £4
27128 £18 £16 £14.50

BBC SYSTEM

PACKAGE

BBC system package is supplied
with a model B computer fitted with
disc interface kit and View word
processor rom, 800K dual disc
drive with independent power supply, NEC PC 8023
printer and a high resolution green screen monitor.
The system comes complete with all connecting
cables and manuals.
Package Price £1,400 a saving of over £100.

SIDEWAYS ROM
EXPANSION BOARD
This board provides 8 high quality 28 pin sockets
for expanding the computer's sideways ROM
capacity by a further 128K. (Although it is
anticipated that 40mA will be consumed on
8K Eproms, higher with16K, itis our opinion
that the addition of 8 extra roms will not overload
the computer psu nor cause internaloverheating).
All ROM sockets are of turned pin type gold
contacts to ensure that numerous insertions and
extractions will not wear out or deform them.
The board is fully buffered and also dimensioned
to ensure non interference with other on board
components. Full fitting instructions supplied.
£25 + £2 p&p.

ADVANCED USER GUIDE
£12.95 + £1.55 pp

Now Available

BBC BOOKS (No VAT on books p&p £1.00/Bk)

FULL RANGE OF EPROMS IN STOCK

EPROM ERASERS
UV1T Eprom Eraser:
Can handle up to 6 Eproms at a time. Average erasing
time 20 mins. Built-in timer and mains indicator.
Built-in safety interlock ensures no accidental
exposure to harmful UV rays. £59 + £2 p&p.

ACORN SPEECH KIT
This gives high quality speech using simple
'SOUND' commands. There is a choice of 165 words
and part words from the internal ROM. Cartridge
socket for future ROMs also supplied. £47.80.

ASSEMBLY LANGUAGE
PROGRAMMING FOR THE
BBC-BIRNBAUM £8.95
BBC FORTH £7.50
BBC LISP £7.50
BPCL MANUAL £15.00
30 HOUR BASIC £5.50
BASIC PROGRAMMING ON
THE BBC - CRYER £5.95
35 EDUCATIONAL
PROGRAMS FOR THE BBC
MICRO-MURRY £6.95
DISCOVERING BBC MICRO
MACHINE CODE-
STEPHENSON £6.95
INTRODUCTION THE BBC
MICRO-SINCLAIR £5.95
EASY PROGRAMMING FOR
THE BBC MICRO-
BEESON £5.95

FURTHER PROGRAMMING
FOR THE BBC MICRO-
THOMAS £5.95
BBC MICRO INSTANT
MACHINE CODE (BOOK &
TAPE)- RUSHTON £20.00
21 GAMES FOR THE BBC
MICRO £5.95
GAMES BBC COMPUTERS
PLAY £6.95
6502 ASSEMBLY
LANGUAGE PROGRAMMING
(LEVENTMAL) £12.10
PROGRAMMING THE 6502
(ZAXS) £10.95
STRUCTURED BASIC ON
BBC £7.95
SOUNDS GRAPHICS ON
BBC £7.95

PleasesendSAE for ourdetailedprice listofelectronicandcomputercomponents.
We carrya wide rangeofconnectorsand assemblies, Microprocessors, RAMs, EPROMs, Crystals, etc.

Price Lists, Leaflets available onrequest. Large stocksenable sameday despatch onmost orders. Please checkfor delivery details.

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

Orders from Government Depts. & Colleges etc. welcome.

Detailed Price List on request.

Stock items are normally by return of post.

Technomatic Ltd
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW101ED

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

305 EDGWARE ROAD, LONDON W2
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CONTOUR maps are plotted by many
other people besides the Ordnance
Survey. Architects and landscape gar
deners use contour maps of the areas
on which they are working and
meteorologists use contours to plot air
pressure and temperature, although
they call them isobars and isotherms.

Engineers and scientists use con
tour maps to describe variations in
measured results over two dimensional

surfaces such as temperature on the
surface of an aircraft wing or deviation
from the correct shape in a telescope
mirror.

There are two different methods of

plotting a contour map. In the first
each contour is plotted separately in its
entirety. A starting point is found and it,
is traced round and plotted until it is
complete.

In the second method the area to be

covered is divided into cells, each of
which is examined separately and
plotted. For each contour, this method
looks at each cell in turn and decides

whether the contour passes through it.
If it does, the portion of the contour
within the cell is plotted, and the
method then goes on to examine the
next cell.

While the first method would

probably be the one used by a human
being plotting a contour by hand, there
are difficulties in adapting it for a com
puter. One is that it is hard to find a
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starting point on a given contour.

Another is it is very easy to miss
out parts of a contour, or even whole
contours, if the one being followed
passes outside the area being covered,
or if there are two or more contours of

the same height in different parts of the
map.

The second method is therefore

adapted in our program. This is
illustrated in Box A.

The program assumes that measure
ments of the surface to be plotted have
been made at all the corners of a

rectangular gird. This assumption is
exploited by making each of the
rectangles defined by the grid into a
separate cell for the purposes of plott
ing.

Landscape gardeners and engineers
commonly measure the areas that they
wish to plot on a rectangular grid, but
this is not always the case for geogra
phical maps or weather maps, where
the triangulation points or weather sta
tions tend to be much more randomly
distributed.

The method described here can,
however, be adapted to use cells which
are irregular quadrilaterals or even
triangles, which would allow even the
most randomly distributed set of

measurement points to be plotted.
When the method comes to a cell, its

first task is to decide whether the con

tour that it is considering passes
through the cell and, if so, where. This
is done by looking at each side of the
cell in turn and deciding whether the
contour crosses it.

The contour crosses the edge of a
cell if, and only if, one of the ends of
that edge is higher than the contour
and the other is lower. If both ends of

the edge are the same height as the con
tour, then the contour passes directly
along that edge.

Once the method has decided that

the contour passes through the side of a
cell it calculates an estimation of the

position where the crossing occurs.
This is done for all the sides of the cell



Output can bejust the contours, as above,
or with measurements displayed (below).

and all the crossing points are stored in
an array. The way that each cell is
examined is shown in Box B.

There are several possible methods
of estimating the position at which a
contour line passes through the side of
a cell, each based on a different shape
of surface passing through the points at
which the height of the surface was
measured.

The simplest approximates to the
shape of the cross-section of the sur
face along the cell edge by using a
straight line. This is called a linear
interpolation scheme, and is illustrated
in Box C.

Other more complicated schemes in
volve fitting quadratic or cubic curves

A: THE GENERAL ALGORITHM

4
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The rectangulargrid of measuredpoints.
Each blob represents a point where the
height of the surface is measured. The
dotted lines divide the surface into cells.

' ' i.

For each contour, the
algorithm looks at each cell
in turn, starting at the
bottom left hand corner and
working across the rows, one
by one. Each cell is referred
to by the values of J% and
K% at the bottom left hand
corner.

Each cell is examined by
PROCSQ, which decides
whether the contour passes
through any part of the cell,
and, if it does, plots that part
of the contour. The
algorithm then passes on to
examine the next cell.

B.THE OPERATION OF PROCSQ

At each cell the algorithm
searches round the edges of
the cell in an anti-clockwise

direction. This is achieved by
storing the corners of the cell
in three one dimensional
arrays (two containing the
coordinates and one the

height).
The bottom left hand

corner is stored twice, as first
and fifth (last) elements of all
the arrays, so that each edge
is represented by two con
secutive corners in the

arrays. For each edge, the
procedure first decides
whether it is crossed by the
contour.

i One cell from the grid !

JJ%~+17k% ~" j%+ir'
K%+1 i

J%,K% J%,K%+1

If a crossing is made, the
position of that crossing is
estimated and the

coordinates are stored in two
further arrays.

The last step of PROCSQ
plots a set of straight lines
joining all pairs of crossing
points.

C:ESTIMATING A CROSSING POINT

The program uses a linear
interpolation scheme to
estimate where contours

cross the edge of cells. This
involves drawing a cross sec
tion of the edge of the cell,
marking the heights of the
measured points on it, and
joining them together with a
straight line.

The height of the contour
is then marked on the

diagram and the position
where this intersects the line

of the section is the estimated
position of the contour.

If this is done, the position

Cross section along one edge
of the cell.

H— height i
of contour

x(i)
cell
corner

•x , *®estimated cell
position of corner

contour

of the crossing point of the
contour is given by the equa
tion:

x=(H-S(i))*(x(j)-x(i))/(SO)
-S(O) + x(i)
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D: PROBLEMS AT SADDLE POINTS AND
NARROW PEAKS OR VALLEYS

Problems can occur at either of the two cases of a saddle point or a
narrow contour. The first problem is that the contour at a saddle
point could be any one of the patterns shown below.

From Page 77

to the surface, but these need to con
sider more than just one cell at a time.
The program uses linear interpolation.

Once the points at which the contour
line crosses the edges of the cell have
been estimated, all that remains to be
done is to join them together with a
suitable curve.

The program takes the simplest
course (again) and uses a straight line,
but it is possible to use curves which
produce smoother contours with no
sharp corners.

The only remaining problem is that
of sorting out the connections when
two different contours of the same

height pass through a cell, or where the
same contour passes through the cell
twice.

This can occur either in very narrow
ridges or valleys, or near saddle points,
which are passes where a valley crosses
a ridge.

The only way to resolve these
problems is to use a finer grid of
measurements to improve the resolu
tion of the map, which is equivalent to
reducing the size of the smallest object
that it can plot. The program plots out
all possible sets of contours if an am
biguity like this occurs.

Once the contour has been plotted in
a single cell the method moves on and
repeats the process in the next one.
This process continues until all cells
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In the case of a narrow hill or valley the
contours may follow the pattern shown left.
In either case, the computer cannot
distinguish which of the four patterns is
intended and will plot a pattern like the one
on the right.

have been examined, which guarantees
that all the contours of the height under
consideration have been plotted.

The program then goes on to the
next height and repeats the process
until all the contours have been com

pletely plotted.

Operating Instructions

THE program should operate ade
quately on both models of the BBC
Micro. If you wish to save memory
remove the spaces from in front of the
Basic statements. Run the program in
the usual way by typing RUN.

The first prompt asks for an entry of
0,1, or 2. If 2 is entered a single point
will be plotted at every grid point on
the map, accompanied by the height of
that point. If a 1 is entered, the points
are plotted without the heights, and if 0
is entered neither is plotted.

The program then asks for the
number of rows (x values) and columns
(y values) in the data, and the number
of contours.

If the size of the problem entered at
this stage is too large, a message will be
printed and the program will ask for
the number of x and y values again.
Otherwise the program changes to
MODE 4 and asks for values of the x
co-ordinate followed by values of the y
co-ordinate. A list giving all the values
used (one per line) should be entered
for each co-ordinate direction.

The program then prints out a set of

pairs of co-ordinates, one for each
measured point, going along each row
in turn, and asks for the height at that
point. The x-co-ordinate is given in the
first column and the y-co-ordinate in
the second column.When the entry of
this is complete the program asks
whether there are any errors. A single
letter answer is sufficient for this entry,
but a full word will also be accepted.

If there is an error, enter Y or Yes
and the computer will ask which row
and column the error is at. The

program prints the co-ordinates
corresponding to this point when the
row and column numbers have been

entered, and asks if they are correct.
If they are not correct the program

returns to asking for row and column.
If the co-ordinates are correct, the
program asks for the height and then
asks if there are any more errors.

The program then asks for the height
of each contour. These need not be
sorted into order before they are
entered.

The program finally plots the con
tour map.

NOTE that the program can be
stopped at any time by pressing
ESCAPE.

The program must be interrupted by
pressing ^ESCAPE after the map has
been plotted.

Co-ordinates must be entered in

ascending order, but contours can be
entered in any order.



These contours areplottedat stepsof 50ft, starting at
150ft and increasing to 800 ft, for thefollowing test
data:

VARIABLES

Arrays
W(J%,K%) - Height of surface at measured point in row J%,
column K%

X(K%) - X coordinate of column K%
Y(J%) - Y coordinate of row J%
HO(I%) - Height of contour 1%
XI (J I%) — X coordinate of corner Jl% of current cell
YJ(J1%) - Y coordinate of corner Jl% of current cell
S(J1%) - Height of corner Jl% of current cell
X2(J) —X coordinate of point where contour crosses cell wall
J

Y2(J) - Y coordinate of point where contour crosses cell wall
J.

0

100

200

300

400

y 500
600

700
800

900

0 100 200 300 400 500 600 700 800 900

170 280 340 390 430 460 380 300 230 220
220 320 410 450 500 510 420 360 310 300
280 400 460 540 610 590 450 400 370 350
350 450 550 670 700 600 490 470 420 380
390 500 680 790 740 590 550 530 440 420
430 580 760 830 730 590 660 560 460 440
460 590 740 730 650 620 720 550 440 420
460 560 620 570 550 610 640 500 410 380
440 500 500 480 490 530 520 450 360 340
390 440 430 420 430 470 460 390 300 250

Scalars

NX% - Number of columns

NY% — Number of rows

NC% — Number of contours

MX% - One less than NX% = (NX% - 1)
MY% - One less than NY% = (NY% - 1)
XA, XO —Constants needed to scale the display area x-axis
YA, YO —Constants needed to scale the display area y-axis
B% —Variable to control printing of measured points
1%, J%, K%, Jl%, Kl% - Loop control variables

Contour listing

I0REH ***********************

ZOREH ** CONTOUR PLOTTER **

30REM ** J.C. THORPE **

35REM ** (0 25/9/83 **

40REH +*******♦**»**»«*****«

50

60REH ** SET UP ARR

AYS ♦*

70 MODE 7

80 PRINT TAB 110,4!"CONTOUR PLOTTE

R"

85PRINTUENTER:-'"

90 PRINT "

AT MEASURED

100 PRINT "

D POINTS'"

110 INPUT "

120

ES ";

130

140

I

150

2 TO PLOT HEIGHTS

POINTS'"

1 TO PLOT MEASURE

0 TO PLOT NEITHER

",B7.

PRINTTAB(0,i7)"H0W MANY X VALU

INPUT \m

INPUT' "HOW MANY Y VALUES ",NY

INPUT5 "HOW MANY CONTOURS",NCX

160 ON ERROR SOTO 900

170 MODE 4

ififl PRINT:PRINT

190 DIM W(NY2,NXX),X(NXZ).Y(NY7.),H
0<NCX), XI (5), YI (5),S(5>, X2(4), Y2 (4)
200

210REM #* ENTER DATA

220REM

S

230

INATE"

240

260

270

280

INATE"

290

300

310

320

330REM

GRID POINTS

**

COORDINATE

PRINT "ENTER VALUES OF X COORD

FOR U=\ TO NX2

INPUT X(l<7.)

NEXT K7.

PRINT "ENTER VALUES OF Y COORD

FOR J7.=l TO NY7.

INPUT Y(J7.)

NEXT J7.

* HEIGHTS AT

340

IGHT"

350

360

370

380

390

400

410

420

430

440

450

460

n",JX,

470

)

480

490

500

510

520

n

PRINT "FOR EACH POINT ENTER HE

PRINT "XV'Y","HEIGHT"

FOR J7.= l TO NY7.

FOR KZ=1 TO NXX

print;X(K7,),;Y(JX),M a;
INPUT Wij;U7.)

NEXT K7.

NEXT M

INPUT "ANY ERRORS ",A$

IF LEFT$(A$,1!="N" THEN 560

IF LEFT$(AI,1K>"Y" THEN 430

INPUT "WHICH? Enter row.colum

PRINT "X = ";Xin),nY = ";Y(J%

INPUT "OK \A$

IF LEFT$(A$,1)="N" THEN 460

IF LEFT*(A*,DOT' THEN 480

INPUT "ENTER HEIGHT ",W(JX,K7.)

INPUT "ANY MORE ERRORS".A$
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Contour listing

From Page 79

530 GOTO 440

550REM *

CONTOURS *

HEIGHT!

560 PRINT "ENTER HEIGHT OF EACH CO

NTOUfi"

570 PRINT "CONTOUR"."HEIGHT"

580 FOR IX=1 TO NO.

590 PRINT IX,j
500 INPUT HOilXi

610 NEXT IX

a20

630FEM «'. CONTOUR PL

0T «*

640 PRQCINIT a<l), X(NXX).Y<1),VCNV
Xi)

d50 CLS

660 MXX=NXX-1

670 MYX=NYX-1

680 FOR IX=1 TO NCX

690 FOR JX=i TO MYX

700 FOR KX=1 TO NX

710 PROCSQ(HO(I

720 NEXT KX

730 NEXT OX

740 NEXT IX

750

760REM **

TS/HEISHTS >*

770 IF BX=0 THEN 870

780 @X-&00020101

790 VDU 5

PRINT POIN

800 FOR JX=1 TO NYX

810 FOR KX=1 TO NXX

820 PROCPQ!NT(X!KX),Y(JX)J

830 IF BX>1 THEN PRINT W'.JX.

m

840 NEXT KX

850 NEXT JX

860

870 REPEAT UNTIL FALSE

880

890REM ** ERROR HAND

LIN6 **

900 IF ERR=11 THEN 940

910 IF ERR=17 THEN 930

920 PRINT "ERROR "ERR:REPORT:PRINT

" AT LINE "ERL

930 VDU 4:8X=10:END

940 MODE 7

950 PRINT "SIZE OF PROBLEM TOO LAR
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GE"

960 PRINT "CONTINUE WITH SMALLER G

RID OR FEWER CONTOURS"

970 GOTO 80

980

°?OREM *l MOVE ON PLOT

TING PLANE **

1000 DEF PROCMGVEi-,.)

1010 X=X*XA*XO

1020 f=Y*Yfi*YO

1030 MOVE X.V

1040 ENDPROC

1050

iO&OREli ** DRAW ON PLO

TTING PLANE h

1070 ' DEF FRCCBRAWiX.Y)
1080 y=y*xA^-XO

1090 v=W«+Y0

1100 DRAW U

1110 ENDPROC

1120

1130REM ** PLOT SINGLE

SQUARE «

1140 DEF PROCSG'H.JX.KX)

1150

1160REH ** SET UP CELL

CORNERS h

1170 Xl(li=X(KX> :Yltl)=YIJX) :Si

1)=W!JX.I(X)

1180 X1(2)=X(KX+I):Y1«2)=YUX) :S<

2)=W!JX.RX+1)

1190 Xl(3)=Xit21 :Yll3;=YiJX+l):S(

3)=W(JX+i,i;x+i)

1200 X1(4>=X(KX! :Yl(4)=Yii3) :S(

4)=WiJX+l,K7.)

1210 Xh5)=XiKX) :Y1(5)=Y(JX) :SI

5)=NUX,KX/

1220

1230REM « FIND ENDS OF CONT

OUR SEGMENTS H

1240 FOR J1X=1 TO 4

1250 X2(J1X)=-1

1260 L1X=J!X+1

1270 IF SU1XK=H AND SIK1X)>H T

HEN 1330

1280 IF StJlX)>=H AND SIK1XKH T

HEN 1330

1290 IF S<J1X)=H AND SiKlX)=H T

HEN 1430

1300 GOTO 1460

1310

1320REM ** LINE FROM J

1 TO Kl «

1330 IF niJlX)=Xl(KlX) THEN 138

0

1340 mmwum)

1350 X2iJ!X! =(H-S!JlXm(X!(K!

X!-X!(JlXi)/iSiKlX)-SfJlX;) + XliJlX)

1360 GOTO 1460

1370

1380 X2iJiX)=XliJlX)

1390 Y2iJlX;=(H-S(JlX))*'Yl!Kl

X)-¥l(JlXJi/(S(KUJ -SiJlX)) * tUll'l.)
1400 GOTO 3460

1410

I420REH H LINE ALONG

CELL EDGE **

1430 PROCIiOVEiXl(JlX).VKJlX)}

1440 PROCDRAN'XHKlX'.YliKlX))

1450

1460 NEXT JIX

1470

• 43-jREH ** DRAW CONTOU

R LINES H

1490 FOR J1X-1 TO 3

1500 IF X2iJlX/<0 THEN 1560

1510 FOR K1X=J1X TO 4

1520 IF X2!K1X)<0 THEN 1550

1530 PR0CM0VElX2(JlX),Y2iJlX)

iJ-t'J PR0CDRAWiX2iKlX),Y2!KlXJ

1550 NEXT KiX

1560 NEXT J1X

1570

1580 ENDPROC

1590

I600REM ** INITIALISE PLOT

TING PLANE **

1610 DEF PRGCINimi,X2.Y!,Y2)

1620 XA=1100/i);2~Xl):X0=-Xl*XA+9

1630 /fi= 900/(Y2-Y1): Y0=-Y1*YA+4

0

1640 ENDPROC

1650

1660REM ** PLOT ONE P

DINT H

1670 DEF.PROCPfllNT'X.Y)

1680 X=X*XA+XO

16.90 Y^Y*YA+YO

1700 PLOT 69.X.Y

1710 ENDPROC
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^W£ ft*"**- *«•%W /J, 5 ma« easier ^
jfe jtart of ihe

12*1 on the

JUDGING from my mail bag, the for
matting program in the July 1983 The
Micro User certainly created some in
terest. My thanks to all of you who
wrote in, some with suggestions to
make the program more useful.

At the moment the program will
print a space after the RND keyword.
To prevent this line 670 needs to be
altered to:

670 FOR 1X=0T0 127

:IF NOT (IX=U4QR I7.=360R iX=5l

OR RI6HT*(T*(IX..i)="(n)

THEN r$(IXJ=T$(I2)+u "

If the escape key is pressed during
printing the printer is still enabled. This
line will also close all open files and
handle any errors.

15 QN ERROR VDU 3.13

:CLOSE SO

:REPORT

•.PRINT "On line ";ERL

:£ND

An extra line (645) and alterations to
lines 650 and 660 will allow the

JIM IUOTMAN

updates his formatter

program to be used in both Basic 1 and
Basic 2 machines.

645 IF ?*<8006=*60

THEN rVM807i

SEMS36B

ELSE AX=*806U

5EM8358

650 Wf=STRIN6*<i0.s ")

:REPEAT

\ REPEAT

:W$=N$+CHR$ (?AX)

sAX=AX+l

:UNTIL ?A*>fc7F

660 T*(?AX-&80)=#I

:AX=AX+2

:UNTIL AX>EX

A number of readers wanted the

program to be able to deal with control
characters in a program line and with

FURTHER

FORMATTING

teletext characters.

In each case it will print the control
character number enclosed by
<brackets>.

A new procedure is defined:
1070 DEF PROCcontroi

1080 IF COUNT .WAX-4

THEN PROCnextline

1090 IF COUNT <6

THEN PRINT TAB(6);

1100 PRINT •'<,i;CX;">!';

1110 ENDPROC

If you have a printer which can un
derline characters this will make the

control codes more noticeable. The

next two lines work with the FX-80.

1095 VDU1.27.1,45,1.48
:REM underline on

1105 VDU1,27.1.45,1.49
:REM underline off

To install this new procedure the
following lines are changed:

300 IF CK32 OR CX=127

THEN PROCcontroi

:G0T0 340

910 IF COUNT >MAX-5 AND (CX=32

OR CTM27)

THEN PROCnextline

930 IF C7.<32 OR CXM27

THEN PROCcontrol

ELSE PRINT CHR* (CX):

'?Block' error was another problem
some readers experienced when using
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From Page 81

the formatter with the cassette filing
system.

This is usually due to trying to read
a file without motor control or if there

is motor control the cassette unit is

slow at stopping and starting.
When listening to a tape with a

program or data on it, you will hear a
series of buzzes (blocks of information)
separated by tones (the interblock gap).

Information is loaded into the BBC a

block at a time, the cassette relay being
switched off at the end of each block.

The computer then deals with that
information before switching the relay
back on for the next block. On many
Beebs you can hear this relay clicking.

Normally when loading or saving
programs the time between switching
off and on is very short.

However with data handling it will

take longer to deal with each block.
If your tape unit has no motor con

trol it will continue to wind on after the

first block, so that when the Beeb is
ready for more information the tape is
already partly through the next block,
hence the '?Block' error.

So if you have no motor control
what can you do?
• If you can rig your cassette so you
can hear it playing back while loading
data and there is pause control on your
unit, you could press the pause button
for a few seconds during the tone (the
interblock gap).

This is the simplest way, but very
tedious in practice.
• Alter the interblock tone gap.
According to the User Guide, page
398, the interblock gap can only be
changed with data files, not with
program files.

At startup the interblock gap is set

for 2.5 seconds with data files. In some

cases this is adequate, but when longer
gaps are needed use *OPT3.x (where x
is the gap in lOths of a second).

Try *OPT3,60 here. It is easy to
save the program in data file format
using the following commands in one
line.

X=OPENOUT ("PROGNAME"):
FOR I%=PAGE TO TOP

:BPUT#X,?I%:NEXT:CLOSE#X
When using this method make sure

there is nothing to delay the program
such as screen paging. Also if using a
slow printer the interblock gap should
be made longer.
• Have your cassette unit altered to
incorporate remote motor control.
• Get a cassette unit which has motor

control.

• Decide you've had enough of
cassettes and get a disc drive - the ideal
solution, if you can afford it. H$

Electronequip
(Authorised BBC Dealer, and service centre)

SPECIAL OFFERS

FREE CASSETTE RECORDER
With every Model B ordered a free cassette

recorder will be given (while stocks last).

3" MICRO DISC DRIVE
True floppy disc, very fast. 80K formatted

capacity. Disc drive and interface. Cost only
£189.95. Drive cost £129.95

ATARI SPECIAL OFFER
Free Atari game cartridge with every
computer purchased. Prices 400 -

£149.99. 800 - £299.99

SPARKJET PRINTER OFFER
New quiet printer for BBC. Friction and

tractor feed 80cps.
Normal £424.35. Only £343.85

TORCH Z80 DISC PACK
800K Dual Disc Drive plus Z80 processor
with CMP compatible operating system.

Cost £897.00

Send SAE for details on
any of the above items.

BBC 2 BBC Model B Micro Computer £399.00
BBC 3 BBC Model A Micro with 32K £333.50
BBC 4 BBC Model A Micro with 32K and VIA £339.50

BBC 5 BBC Model B with Disc Interface £469.00

BBC 6 BBC Model A with Econet Interface £356.00

BBC 7 BBC Model B with Econet Interface £456.00
BBC 8 BBC Model B with Disc & Econet Interface £526.00

BBC21 BBC Model A to B Upgrade £80.50
BBC 28 Econet Upgrade to BBC £92.00
BBC 27 Disc Upgrade for BBC B (inc. fitting) £92.00
BBC 30 BBC 14" Colour Monitor £287.50

BBC 33 Sanyo SM12N Green Monitor 15MHz £90.85
BBC 34 Karga K12G Green Monitor 18MHz £113.85
BBC35Karga K12A 12" Orange Monitor £129.95
BBC 41 BBC Single 100K 5J" Disc Drive IAND01) £265.00
BBC 43 BBC Dual 800K 5J" Disc Drive (AND02) £803.85
BBC 44 Single Disc Drive (100K) for BBC (Teac) £21 1.60
BBC 45 Single Disc Drive (200K) for BBC (Teac) £269.10
BBC 46 Single Disc Drive (400K) for BBC (Teac) £349.60
BBC 47 Dual Disc Drive (200K) for BBC (Teac) £417.45
BBC 48 Dual Disc Drive (400K) for BBC (Teac) £532.45
BBC 49 Dual Disc Drive (800K) for BBC (Teac) £693.45
BBC 50 Epson FX-80 160cps Printer + Prop, spacing £449.65
ATM 2 Acorn Atom assembled 12K ram £99.95
ATM 26 Atom New Power Supply 1.8A £9.66
ATM 21 Floating Point ROM for Atom £21.85

Large stocks of software for BBC and Atom, Business,
Games, Educational. Send for comprehensive lists.
All printers, disc drives supplied with all cables.

W3EI00RN-i>ci- COM

Large stocks. Prices include
VAT. Carriage £1 or £3.50.

ElectronequipPUTER

36-38 West Street, Fareham, Hants
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14" Colour Portable TV/Monitor
This TV/Monitor is not a modified
television as many TV/Monitors are,
but a 14" TV/Monitor which has
been designed to perform both
functions. It has RGB and
Composite video and sound. An
RGB cable for a BBC is supplied as
standard.

Cost £259.90

With Remote Control £279.45

Trade enquiries welcome

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

Access and Barclaycard welcome.

BBC
(0329)230670
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Advanced

The essential companion
for the BBC Micro.

Featured in its 512
information packed pages
are

• the BASIC Assembler

+ 6502 machine code
reference section

incomplete descriptions of
all FX calls

irBBC memory usage and
vectors explained

ir full interfacing details for
the user port, tube,
analogue port, 1 MHz bus

+paged ROMs explained

irand lots, lots more

With many examples to
illustrate the text, this guide
is the indispensable
reference work for the
serious BBC micro
programmer.

2£°"*£Ns*HO,
OWL

£12.95
(plus p&p)

MES

ORDER BY POST TODAY!
Please send me copies of The Advanced User Guide
at £14.95 (inc. p&p) TOTAL £

Name .

Address

Signed

Send to: Micro User, FREEPOST,
Europa House, 68 Chester Road,
Hazel Grove. Stockport SK7 5NY.
(No stamp needed if posted in UK).

Please indicate method of payment (•/)
D Cheque/PO made payable to

Database Publications Ltd.

D Access/Mastercharge/Eurocard
• Barclaycard/Visa

• American Express

Card No.

Expiry date

Or you can order by phone quoting
credit card number and expiry date.

061-4564157
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Tune your BBC micro to a huge data
base ofinformation, hundreds of

software programs, and communication
with other users.

The BBC micro. The first to connect
to the fast expanding Micronet 800
service. Now you can choose from a
range ofmodems and software packs-
including the easy and convenient soft
ware on ROM-to connect your BBC
Model B, via the telephone line, to a
system that will give you more than you
ever dreamed possible.

Micronet 800 is fun, friendly and
inexpensive to run. Choose from
hundreds offree games, download and
use them on your BBC whenever you
like, play on-screen
games (as easy-and
inexpensive-as a
local phone call), and
compete in Big Prize
games and quizzes.
There's also a range
ofdownloadable

games you can buy
for less than over-the-
counter prices.

comparisons, reviews, prices, dealership
and 'best-buy' information-24-hours a
day, 7-days a week.

You can also access the full range of
Prestel® services. These include a com
prehensive information service offering
you up-to-date news, weather and many
other topics of immediate interest. You
can join Homelink, the world's first
home banking service, from the
Nottingham Building Society and the
Bank ofScotland. Ifyou are an investor,
Prestel CitiService gives a full financial
information service including the latest
share and commodity price movements.
Prestel also has a travel information and
booking service which is widely used

throughout the travel
industry. Prestel is expanding
fast, and new, improved
services are constantly being
developed.

Keep in touch-you can
send electronic mail to any
other Micronet 800 or Prestel

To other
•

users

1
U

Learn through up-to-date
education packages, and help run the
household with simple business pack
ages. And ifyou need fast facts about the
world ofcomputers, Micronet 800
provides constantly up-dated product

BBC Micro

Modem

PRE

P R E S T

PRESTEL

\
Micronet 800

user.

All this-and even more
as the service grows-is

available to you through Micronet 800.
And, ifyou join the service before

October 31, we are offering special
discounts on the cost ofmodems and
software packs. So don't delay-send the
coupon today.

Micronet 800
to a newchannel
cts&fun

"Prestel and theI'rcstel symbol aretrademarks ofBritishTelecommunications.
"Subscribers areresponsible/or quarterly Micronet 800andPrestel subscription charges

I Please sendmeall the information onMicronct 800, the modems and ij
• software packs I will need to connect to the service, and a subscriber's ,,

application form. *S=^.N _.'\\ _- li
- micronet i
ess X <A<X BOO J

I Name

' Address

I
li : —Te,!
• Post to Micronet 800, Scriptor Court, 155 I-arringdon Road,
• London EC1R 3AD. Tel: 01-278 3143.

One of the many faces on Prestel.

:jjBBC
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A new age has dawned
with the

j

It's a new, easier way to creative software
and it's fun too! The Stack Light Pen means
freedom from the old labours of the
keyboard and a new software style for the
future.

Using the Light Pen means you can create programs,
including games, with that extra dimension...control,
at the touch of the pen. With your Light Pen you can
remove words or images from the screen or put them
back onto it, or simply move them about the screen.
You can even trigger off a series of actions on screen,
stopping them at will...with the touch of the Light Pen!
Already III COMMOWHSE

And it's so easy to use...simply hold it against the
screen, touch the contacts and away you go!

SOFTWARE
We've already created software for you to use
with your Stack Light Pen...
DRAUGHTS. GO. LIFE. CROSSWORD TWISTER. SIMON.
OTHELLO. SEEK & DESTROY. SHUFFLER. LOST IN THE
LABYRINTH and there's more on the way!!

STACK LIGHT PENS and SOFTWARE are available from your
LOCAL DEALER or direct from:

STACK COMPUTER SERVICES LTD.290-298 Derby Road. Bootle. Merseyside L208LN.
(24 HRS) Telephone 051-933 5511, Telex 627026 (Stack G).

Please supply LIGHTPENS for the

BBCl I Ataril I VIC-20l 1 Commodore 641 | at£25.00 each £
and the following Software titles at £5.00 each £_

v LK3rTPEN+

ponmlcorfsftr

I enclose a cheque/PO for £

AddVAT at 15% £.
TOTAL £

Please chargef to my credit card (specify card)
Card No Name

Address

AS

Access.
liarclaycard Visa.
American Express

Diners

m .



PROGRAMMERS' WORKSHOP

Stir up the
action

with Joykeys
JOYKEYS is a utility that will enable
you to add joysticks to most programs
that use single letter input from the key
board. Which means almost all the
games that have appeared in The
Micro User.

Unfortunately, for technical reasons,
it will not work with programs using
negative INKEY to detect key
closures.

When you run the program you will
be asked to indicate which key is used
to indicate up, down, fire and so on.
Having done so the program assembles
a machine code routine into &D00.

The joysticks will then function in
stead of the keys. (Disc users will have
to relocate the routine.)

The program also allows you to save
the assembled code.

In writing Joykeys I had to take
several things into consideration, not
least simplicity.

For reasons that will become clear,
the program is for OS 1.2 on a model
B. It has not been tested on OS 1.0 and
will definitely not work on OS 0.1.

The ADC takes 20ms to complete
conversion when using two channels,
but will give intermediate values if
sampled before conversion is complete.

Because of this, a regular interrupt,
to sample every hundredth of a second
or so, could not be used.

However when the ADC completes
conversion the operating system can be
made to generate an event which in-
directs through &220, &221 with the
event code in the accumulator. This is
enabled with *FX14,3.

By repositioning these vectors,
machine code programs can intercept
and act upon the events.

By
MARK SMIDDY

Choosing the type of keys to be
simulated by the joysticks was not
easy. After consideration I thought it
best to use keys that could be inserted
into the keyboard buffer using an
OSBYTE call with A=128.

This means shift keys cannot be
used, but this is no hardship since Joy-
keys is intended for use with Basic
programs which are easy to modify.

This is how the program works:
Lines 10-240 print the instructions

on the screen and input the Ascii values
of the program's present control keys.

Lines 250-270 set up the para
meters for the assembly.

Lines 280-460 successively enable
the ADC event with *FX 14,3, select
ADC channels 1 and 2 with *FX 16,2
and set the interrupt mask, since an
event during the repositioning section
would be disastrous. Finally they
reposition the vectors, clear the in
terrupt flag and go back to Basic.

Lines 470-500 test for an ADC
event, branching to the start if there is,
otherwise branching back to the
operating system via &D00.

Lines 510-610 save the registers on
the stack, jump to the main routine,
and retrieve the registers on return.

Lines 620-740 read ADC channel 0
and check to see if the fire button
is pressed. If so it pokes the Ascii code

for fire into the keyboard buffer and
return to Basic. Otherwise it drops

through to the next line.
Lines 750-830 read ADC channel 1

(by setting X to 1), then test the hi-byte
to decide if the stick is pointing left or
right.

Lines 840-930 similarly read chan
nel 2, testing to decide if the joystick is
moving up or down.

Lines 940-1040 load Y with the

value corresponding to the joystick's
position.

Lines 1040-1090 actually put the
Ascii value into the keyboard and
return to Basic.

A few extra points might be useful.
When testing the hi-byte of ADC

channels 1 and 2 the values I have used

(&E0 and & IF) can be trimmed to suit
individual requirements. They could
even be swopped round if the user pre
fers to hold his joystick another way.

The call to flush the keyboard buffer
(*FX15,1 or *FX21,0) has been om-
mitted for two reasons. One is that a
good games program would flush the
buffer anyway.

The second reason is that leaving it
in caused some rather strange effects,
at worst slowing down the keyboard
dramatically.

The fire button has been given high
priority and, while activated, stops any
further readings being taken.

If it is felt that this is a hindrance,
remove the RTS instruction just before
NOFIRE.

The machine code copies should be
saved in a safe place in memory and
called with a *RUN command - pre
ferably before loading the Basic
program that uses them.
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I Programmers' Workshop listing I

From Page 87 380 STA 4D01 810 BCC RIGHT \ li it is ihe

390 LDA 422Q stick is pointing right
10 REM********JQYKEYS*********** 400 STA MOO 820 CMP S40E0 \ Is the HI byt
20 REM * 410 LDA IHYVEC DIV 256 \HI by e aore than 4E0

30 REM Copyright 1983 T.M.U, * te of «ay routine 830 BCS LEFT \ If it is the

40.. REM * 420 STA 4221 stick is painting left
50 REM By Mark Smiddy * 430 LDA IHYVEC HOD 256 VLfl by 840 .MIDDX

60 REM * te of ny routine 850 LDA #4080

70 REM************************** 440 STA 4220 860 LDX #4002

80 REH 450 CLI \ Clear to carry on 870 JSR OSBYTE \ Read ADC ch

90 REH Six spaces between quotes 460 RTS \ Back to BASIC annel 2

100 *KEY0H 470 HYVEC 880 TYA \ Put the HI byte in
110 REH Type line no, then KEY0 480 CMP #4003 Us it an ADC e A

120 REM vent? 890 CMP #401F \ Is the HI byt
130 H0DE7 490 BEG START \ YES! e less than 41F

140 REPEAT 500 JHP (10001 \ Back to the 900 BCC DOWN \ If it is the

150 VDU12: PRINT '""Input the (aoveaen OS stick is pointing down
t keys now"'"N.B.:-CAPS LOCK, SHIFT LQ 510 START 910 CMP IbOEO \ Is the HI byt
CK, CTRL,"'"SHIFT, BREAK, AND ESCAPE a 520 PHP e sore then 4E0

re NOT valid" "also DELETE, RETURN ,CQ 530 PHA 920 BCS UP \ If it is the st

PY, etc Mill"'"register but will not b 540 TYA:PHA ick is pointing up
e 'diplayed" 550 TXA:PHA \Save status etc 930 RTS

160 *FX4,1 for later 940 .LEFT

170 PRINT'"Key to move up ";;up=6 560 JSR BEGIN 950 LDY Heft

ET:VDUup 570 PLA:TAX 960 JMP KEYS

180 PRINT'"Key to aove down "pdown 580 PLA:TAY 970 .UP

=GET:VDUdown 590 PLA 980 LDY #up
190 PRINT'"Key to iove left ";:left 600 PLP \ Get then all back 990 JMP KEYS

=6ET:VDUleft 610 RTS 1000 .RIGHT

200 PRINT'"Key to aiove right ";:righ 620 BEGIN 1010 LDY #right
t=6ET:VDUright 630 LDA 14080 1020 JMP KEYS

210 PRINT'-Key to fire ";:fire 640 LDX #4000 1030 .DOWN

=6ET:VDUfire 650 JSR OSBYTE \ Read ADC fo 1040 LDY #down
220 PRINT'BA11 ok?":REPEATGX=6ET:UNT r fire condition 1050 .KEYS

IL6X=89 OR 6X=78 660 TXA 1060 LDA #408A
230 UNTILGZ=89 670 AND #4003 \ Hask off HI b 1070 LDX #4000
240 *FX4,0 its 1080 JSR OSBYTE \Put the ASCI
250 0SBYTE=4FFF4 680 CMP #4001 \ Test bit 1 I code into the keyboard
260 F0RN=0TQ2STEP2 690 BNE NOFIRE 1090 RTS
270 PZ=4D02 700 LDA #408A 1100 hKEXT N
280 C 0PTN 710 LDY #fire 1110 PRINT'"Save a machine code copy
290 .SETVEC 720 LDX #4000 (Y/N)?"
300 LDA #400E 730 JSR OSBYTE \ Insert a FI 1120 REPEAT:67.=GETsUNTIL6X=89 OR G7.=7
310 LDX #4003 RE condition 8
320 JSR OSBYTE \Enable ADC e

vent

330 LDA tfeOiO

340 LDX I10.Q2

740

750

760

770

RTS

.NOFIRE

LDA #4080

LDX #4001

1130 IFGX=89 THEN PRINT'"FIND A SUITA

BLE AREA ON TAPE"':*SAVE"JQYK.EY_QBJBOD

02 0D99 0002

350 JSR OSBYTE \ Turn off AD 780 JSR QSBYTE \ Read ADC ch 1140 PRINT'"To put JOYKEYS on line ty
C channels 3 and 4 annel 1 pe CALL SETVECB'"To disconnect it type
360 SEI V Don't interupt just 790 TYA \ Put the HI byte in *FX13,3 or BREAK"'"On 'BREAK' CALL 4D
yet A 02 to restart""On *FX13,3 type *FX14,
370 LDA 4221 \Save event vec 800 CMP #401F \ Is the HI byt 3 DO NOT CALL"'"SETVEC to reconnect"

tor e less than 41F >

sa
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presents

NEW
GAMES

for the BBC Micro
Gamble with £1000!

IPONTOON stTck
TWIST!
BURN!

UP TO 20% ROYALTIES FOR

ORIGINAL GAMES

Two levels of Difficulty
Win £30,000 to break
the Bank.

ALL THE CHARACTERISTICS

OF THE POPULAR CARD
GAME.
Author: Martyn Woodcock.

Also available

"ZOMBIES REVENGE"
Play against time to capture your
prisoners.
Evade the Relentlessly chasing Zombies.
12 Levels. 12 Screens.
A difficult game I
Author: David Hughes

"FIGHTER"
Dog-fight action, from the cockpit of
yourjet fighter. Up to 5 bandits at a time
attacking you.
Defend with laser canon and heat
seeking missiles. In-flight re-fueling.
An action packed game.
Author: Andrew Porter

• PONTOON €5.75

• ZOMBIES REVENGE £5.75

• FIGHTER £5.75

• ABACUS-EDUCATIONAL PACK

6 to 12 YEAR OLDS £8.50

Tick as required

Please allow 14 days for delivery

-X£
To: ARROWSOFT, 9 OXFORD STREET,

SOUTHAMPTON, HANTS SOI 1DJ

NAME

ADDRESS

I enclose cheque/P.O for the

TOTAL OF £
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P.J. MICROSYSTEMS

Your Official Thames Valley Dealer

BBC MICROCOMPUTER

PRODUCTS

Model B 32K

Speech Kit fitted
Disc l/F Kit not fitted
Disc l/F Kit fitted
Cumana Disc Drives from £199 plus VAT
Pace Disc Drives from £185 plus VAT
Pace DFS chip with disc and
manual
Pace complete DFS with disc and
manual
Pace complete DFS fitted
Teac Disc Drive 400K 80T DS
Clares "The Key"
Clares "Replica"

GEMINI SOFTWARE PRODUCTS NOW IN STOCK

Torch Discpack available now
with free software worth

over £1,000 825.00 948.75

We are also dealers for the SAMURAI small business system.
This has to be the most powerful machine now available.
MSDOS and CPM86 operating systems along with a
comprehensive range of application software are available so
you should phone now for a demonstration in order to

appreciate true 16 bit machine performance.

We supply Service, Support, Demonstrations, Advice,
Sales, Training

Full range of support hardware and software available.

14 Wood End, Crowthorne, Berks.
Tel: Crowthorne (0344) 772351

Ex Vat

348.26
47.82
85.00
90.00

Inc. Vat

399.00
55.00

97.75

103.50

29.95 34.44

82.60 95.00

97.60 112.24
229.00 263.35

11.26 12.95

8.65 9.95

oft
O mit-h

A.I.D.S
UTILITY ROM
for the BBC Micro

All these features, instantly, at the touch of a key:

Start Menu * all functions initiated by one keystroke
Disassembler * full listing format to screen 6/or printer;

" Hex & ASCII representations of data.
' disassembled text can be saved to a file 6 'EXEC'd back for

editing & re-assembly.
Memory Editor * scroll back 6 forth displaying blocks of memory in Hex 6 ASCII.

* Overwrite any section.
Search string * search current BASIC program (anywhere in RAM).

search string can include BASIC keyword tokens & 'wild cards':
each occurrence highlighted within whole program line;
options then available include find next occurrence, list
program from that point, return to BASIC or menu;

* useful for listing PROC & FN definitions & where used
Replace string * same features as search plus extra option to replace search

string by a new string •any size from 0 to size of original string;
all. or only selected items may be replaced;
ideal for removing spaces, compressing variable names, etc

Programrepair ' makesany 'BadProgram' available for editing
Variable Dump * lists the names 6 contents of all scalar program variables;

for arrays, only the number of elements is given;
* for floating point, accuracy is 2 decimal places!+ 0.-0.02)

All routines can output to printer &/or screen
Inscreen mode, colour highlighting is used to aid readability

ROM is entered by a single keyword which can be called from soft keys,
immediate command, or within a program.

Suitable for A & B models, but must be OS 1.0 or above Fitted in 5-10
minutes.

Full details available on request (s.a.e)
Price, including p&p. fully detailed fitting &
operating instructions:

£16.50

Send cheque or P.O. to:
SoftSmith, 9 Back Green, HERSHAM, Surrey. KT12 4HY
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SOFTWARE
* Arcade Games * Adventures

Educational * Utilities * ROMS

Languages * and more

MMWLM Mostfrom£1
* WITH OPTION TO

•

•

•

•
per fortnight
With up to
25% discount

T* Membershp£10

if For catalogue and membership form send name
ir and address to

PRECISION DUAL AXIS

CONTROL STICK

Suitable for use

with

Computers,
Robotics,
Machine tools.

Widely used by
Government

departments
and industry.

SUPER SMOOTH PRECISE ACTION, SEPARATE FINE
TRIM ADJUSTMENT, ACCURATE CENTRING, LONG

LIFE MOULDED NYLON PARTS
Available in kit form - easily assembled.

Standard version - Carbon track Pots. 1 off £8.50
P& P 75p

De luxe version — conductive plastic film pots.
1 off £12.80 P& P 75p

Send SAE for full details of sticks and servos suitable
for Robotics. ^^^

OEM and Trade Enquiries invited ^ST

SKYLEADER
Unit 8, Airport House, Purley Way, Croydon,

Surrey, CRO OXZ. Tel: 01-686 6688

•

•

*

•

•

•

•

•

•

• *
Ricksoft, Dept. L, 78, Warren Drive, Hornchurch, .

"*" Essex RM12 4QX.
* Tel: (04024) 47722 *
• ****** + ***** + *•



BBC
MICRO
USER

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

Vol. 1, No. 1.

March Issue

DEATHWATCH, a superb arcade
game that challenges you to use
your skill to fight off enemy
battleships, tanks and helicopters;
BINGO, illustrating clever uses of
the randomise function;
BUBBLESORT routines, TESTS
for function keys in machine code
routines; a useful CASSETTE
BUGS FIX for users with OS 0.1
... and many COLOUR and
GRAPHICS ROUTINES to help
you create a kaleidoscope of
screen designs which you can
incorporate into your own
programs.

We've got it
all taped!
ogjb

UJEBO

and other programs
listed in the

pages of sfN^—
The Micro *-*£.
User

Vol. 1,

No. 5.

July Issue
TENPIN, a highly entertaining
simulation of Tenpin Bowling;
SPACEPODS, Try to beat alien
hordes; CUP, Exciting techniques
to bring 3D graphics to the BBC
Micro; SCRSAVE and CSRLOAD,
Two programs to allow you to
save and load screens to tape or
disc; TEST and STEADY, A pair
of programs to accompany the
Beeb Body Building Course;
BREAKFIX, Don't let the Break
key destroy all your precious
variables! FORMAT, Creates
neater listings which are much
easier to reaU

BBC

MICRO
USER

KIN&KONG

April Issue
KING KONG, a fast moving game
in which you pilot a helicopter to
rescue girls perched on the Empire
State Building before killing Kong;
GRAPHICS, a suite of colourful
demonstration programs; IMIM, a
structural game of strategy;
TOKENS, first steps in unravelling
the Basic ROM; HOROSCOPES, a
fun program with useful
error-trapping routines;
FORMATTER, an essential disc
utility; DISASSEM, a full machine
code disassembler; HEAT &
LIGHT, two measuring and
plotting programs.

MICRO
USER

AIR STRIKE!

and 33 other

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

May Issue

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

SPACE PILOT
and other programs listed

in the pages of
, ,/h BBC Micro User

Vol. 1, No. 4.

June Issue

SPACE PILOT, lost in space with
dwindling fuel supplies, you must
fight off repeated attacks from
alien life forms. To replenish fuel,
you have to perform a tricky
docking manoeuvre, while to repair
the inevitable damage you must
land on a mountainous planet.
NOMISM, you are a nomadic
herdsman desperately trying to eke
out a living on the plains of
Africa. Can you survive drought,
tsetse fly and other hazards? A
game that also helps to teach
geography. PLUS other listings
from the June issue.

Save wear on your fingers —and £3«# 5
ensure your programs are error-free
- with the top-quality cassettes of
programs listed in The Micro User

each (inci. p&p)

foIzz^FRUIiilES

August Issue
FRUITIES, driven by strange urges
you climb the ladders of adventure
to risk all in the gardens of
unearthly frights. Can you survive
all the terrors that await you. or
will you. too, fall victim to the evil
Fruities? A really superb game.
ANIMATION, a suite of programs
that show you how to really bring
your screen alive — an
essential part of our course on
animation on the BBC Micro.
CASDISC, The essential machine
code downloader for your disc
system; PLUS other listings from
the August issue.

njsstn

Sftrjum
ano

JHartan
and other

programs

listed in the

pages of
The Micro

User ,
Vol. 1, &
No. 7

September Issue
ROBIN& MARIAN, a highly-
challenging game in which
you play the part of Robin Hood
rescuing Maid Marian from the
clutches of the Sheriff of
Nottingham. GALACTIC
INVADERS, an extremely
well-written cross between two
well-known arcade games. DFS
BENCHMARKS, 14 programs to
test out disc filing systems.
ANIMATION, four programs to
teach new techniques. TERMINAL,
three programs to connect a BBC
Micro to a mainframe. PLUS other
listings from the September issue.

ORDER FORM
ON PAGE 93

and other programs
listed in the pages
of The Micro User
Vol. 1, No. 8

mA
October Issue

FISHING, a compulsive simulation
of a day's angling. JOYKEY, to
convert your programs to joystick
control. PENTEST. tests the Micro
User light pen, and BELLRINGER,
an amusing and musical way to
use it. CONTOURS, an
educational program with many
uses. LINKs, two superb pieces of
software to let BBC Micros talk to
each other. CHESS, the winning
entry in our June contest. PLUS
six other programs from the pages
of The Micro User, and all the
listings from the first issue of
Electron User.
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GEOBEKD
UJBECJ
A subscription
will ensure you
get your own
personal copy
HOT OFF THE

PRESSES month

after month for

the next year.

Be one of the
first to get
each issue I

Every owner of a BBC Micro - and everyone thinking of
buying one - needs to get Micro User every month.
It's the biggest, brightest, most authoritative yet completely
independent guide to a machine that has so much potential
you will never tire of reading about its remarkable
capabilities.

You can buy Micro User from your local newsagent
or station bookstall. Or you can take out a 12 months
subscription and have it delivered by post.

Copies of these back issues are still available at £1.25

Cassette tapes of Micro User programs — £3.75
Or take out a year's subscription and have your cassette posted to you each month.
You can start your subscription from any issue to take advantage of this offer.
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M S— All n«*«<i«. ;n«/..W*. „„,.*.,,.„ ~~~i,: „_j I/AT-All prices include postage, packing and VAT,
and are valid to 31 October 1983

Please enter number
required in box

COMPLETE THIS

COUPON TODAY

If you take out a subscription to
Micro User you will receive completely
free the sturdy copy-holder illustrated
above, together with a large crib card
containing essential information and
charts that will save you continually
referring to the User Guide. This free
gift is for a limited period, so subscribe
now/

£6.29 £3^29
Blue printing on either light blue or white backgrounds

Keep your
collection of

Micro User

complete with
these handsome

binders

Your BBC Micro

needs

protecting!

£3.25
Standard

(beige)
Deluxe
(clear)

Micro User

annual subscription UK £12
EIRE £13

EUROPE £18

Surface mail - USA £15
Air mail - USA £25

Surface mail - Rest of world £15
Air mail - Rest of world £30

Commence with issue TOTAL

Micro User back issues

£1.25 UK
Rest of world:

£1.50 - Surface
£2.50 - Air mail

March 1983
April 1983
May 1983

June 1983
July 1983
Aug 1983
Sept 1983

TOTAL

Cassette tape annual subscription
£40 (UK & Overseas)

Commence with tape (state month) TOTAL

Cassette tape
single copies
£3.75

(UK & Overseas)

Dust Covers
£3.25 - Standard

£3.95 - Deluxe

(UK & Overseas)

Binders

£3.95 - UK
£5.00 - Overseas

Deathwatch

King Kong
Air Strike

Space Pilot
Tenpin
Fruities

Robin & Marian
Gone Fishin'

March 1983
April 1983
May 1983

June 1983
July 1983
Aug 1983
Sept 1983

Oct 1983

TOTAL

H
TOTAL

B
TOTAL

T-ShirtS £3.29 (UK & Overseas)

Sweat Shirts £6.29 (UK & Overseas)

Age 6-8
Age 10-12
Small
Medium
Large
Extra Large

28"

30"-32"
34"-36"

36"-38"
38"-40"

40"-42"

T-Shirt Sweat Shirt

Blue White Blue White

TOTAL

Payment: please indicate method (/) TOTAL

Access/Mastercharge/Eurocard
BarclaycardA/isa
American Express

Card No

Expiry Date. Km

J Cheque/PO made payable to Database Publications Ltd.

Name.

Address

Signed.

Send to: Micro User, FREEPOST, Europa House,
68 Chester Road, Hazel Grove, Stockport SK7 5NY.

(No stamp needed if posted in UK)

Or you can order by phone f^f^gm n r- r* r%*%e%"\
quoting credit card number QHI -456 8383 9am - 5pm
and expiry date. .. -»-ww wwww

061-456 4157 (subscriptions/back numbers)
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LOW COST DAISYWHEEL

MICROPROCESSOR ELECTRONICS

SERIAL, PARALLEL or IEEE INTERFACE

ORDER NOW WHILE STOCKS LAST.
PRICE INCLUSIVE OF CABLE FOR
THE MICRO OF YOUR CHOICE.
PHONE CHRISTINE ON 0905 612688 TODAY.

TECHNICARE PRODUCTS LTD.

22 SANSOME WALK
WORCESTER WR1 1LN

TELEPHONE 0905 61 2688 (5 LINES)

Home & Business Computers
THE NORTH'S LEADING COMPUTER SUPPLIERS

HARDWARE
BBC MODEL B

DISC I/F KIT

Wide range of add-ons

RING FOR ELECTRON DELIVERY & PRICE

£399
£79.00 (Fitted)

DISC DRIVES
(inc. Utilities Disc and Manual)
TEAC 100K single sided £230
Teac 200K single sided £305
Tcac 400K double sided
80 track £397
New Slimline 100K disc drives £205
Plus LVL/Acorn Disc Drives

QUICK SHOT
JOYSTICK
Deluxe Contour Grip, 2 Firing
Buttons (base & grip) Rubber

suction feet. £15.95

SOFTWARE - from
£4.50

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

ALL PRICES

INCLUDE

VAT AT

15%

PRINTERS API 00A£229 SPARKJET £420
RX 80 £299 MICROLINE 80 £229

SEND FOR PRICE LIST

94

SERVICE AND SUPPORT BY FERRANTI

OLDHAM

54 Yorkshire St., Oldham, Lanes.

Tel: 061-633 1608
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ROCHDALE
73 Yorkshire St.,

Rochdale OPENING 8th SEPTEMBER

EDUCATION

AND

BUSINESS

USERS
We offer:
# Wide range of Business

and Educational Software.

# Educational and bulk

order discounts.

# Warranty and post
warranty maintenance.

# On site maintenance if

required.

# Collection and delivery of
repairs if required.

Contact Frank Ratcliffe
on 061-633 1608

UK MAINLAND MACHINE
DELIVERY £5.00



BASIC • II

HOW many times have you watched
your friend's computer do something,
thought to yourself, "I'd like to do that
on mine", and then realised that it
would take a long time because of the
sheer volume of retyping involved?

Some people have attempted to
remedy this predicament.

The first approach I came across
was a Canadian program which
allowed an Apple II to read a Pet's tape
(Basic only) enabling the Pet program
to be put into the Apple with as much
translation as possible.

It was a brave attempt and worked
very well - except, of course Pet gra
phics don't match those of the Apple,
the Pet has a timer whereas the Apple
hasn't, and so on.

In other words, any decent program
on the Pet will just not work on the
Apple without considerable time and
effort being spent on it.

A Dutch radio programme, Hobby-
scoop, which looks at electronic
developments, hi-fi, space research,
communications and computers,
decided in 1978 to try transmitting
computer programs over the air.

This was a natural progression from
their earlier experiments in slow-scan
television and viewdata pictures over
the radio.

In 1979 regular transmissions of
computer programs for the Apple, Pet,
Tandy and Exidy Sorcerer began to
take place, but the low Baud rates (300
for some of the machines) and conse
quent long transmission times for these
began to pall. And, of course, only one
brand of machine at a time could be
serviced.

A group of enthusiasts found an
answer when they produced a standard
Basic which could be read and written
by various home computers.

This has now been rewritten to form
a new and relatively powerful language
known formally as NOS-Basicode-2
which can be used by more than 17
different machines. The language has
been used regularly on the air since last
January.

Hobbyscoop is transmitted on
Hilversum 2 on the medium wave

747kHz (401m) on Sundays at 1810

It's a sort of all

things to all machines
type of language

GMT (1710 in the summer) and can be
heard in England, especially in the
South.

Since the program is also being
received in many countries — and
encouraging reports of excellent data
capture have been heard from all of
them - the computer part of the

By MAX PARROTT

programme also carries English
explanations.

The question is, this is all very well,
but how does it help? Well, Basicode
can help you very much if you have
access (maybe through friends) to a
variety of machines.

A school or college with two or three
brands of computer will probably
benefit the most. A useful program can
then be written which will, hopefully,
work on all of them.

Basicode allows most of the usual

Basic commands such as ABS( ),
CHR$( ), GOTO, LOG( ), DATA,
RESTORE, TAN( ) and TAB( ), all
of which are handled in the usual way.

Those commands which tend to be

very machine dependent, such as CLS
(which has other forms on other
machines) or A$=GET (which is more
usually GET AS), are handled in sub
routines, each specific to each machine
but at a standard line number.

Thus in place of CLS your program
would include the statement GOSUB
100. At line 100 the command

appropriate to your machine is in
cluded (together with Return of
course). This would be CLS on a BBC
Micro or Tandy, HOME on the Apple,
and so on.

These subroutines, of which there

are 12 standard ones, are all between
lines 0 and 999 and are written out
automatically in your machine when
you run Basicode.

Your program can be saved to tape
in the standard Basicode protocol
which can be read by any other of the
17 machines on the market in the
system.

These include the BBC Micro
(Models A and B), Apple II, Commo
dore CBM 3008, 3016, 3032 (new
ROMs) CBM 4016, 4032, 8032 and
8096, Commodore 64, Pet 2001 (old
ROMs) and Vic 20, DAI Personal
Computer, Exidy Sorcerer, OSI, IP-
Computer, Philips P 2000, Sharp
MZ80A, & K, SWTPC, Tandy TRS-
80 Models I and III and the
Videogenie.

The manual's description of the
language is good, assuming you know
Basic, so you will soon be programm
ing quite happily in Basicode.

One improvement I would like to see
someone undertake to write for
Basicode is a set of standard high
resolution graphics commands at
standard subroutine line numbers.

This will need a lot of thought and a
good knowledge of the capabilities of
other machines so that a clever way of
transmitting the details of these
capabilities is found.

On the text side, Basicode presently
assumes that a video displays consists
of 24 lines of 40 characters, but re
quests that only 16 lines are used
because many machines will only
handle that number.

Clearly this approach to the lowest
common denominator cannot be used
for good graphics.

• Unfortunately at the present time
Basicode 2 can only be obtained from
Holland. We hope to announce price and
UK availability in our next issue. $!
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•
Data Efficiency Ltd

A WINNING
COMBINATION

FROM DE
Low cost
plotting
solution
'Complete system including
BBC Plot software and FREE interfacing cable

With the Strobe 100 Graphics System, high quality
plotting can now be yours for a fraction of the cost of most other systems.

"... is ideal as a tool for a school or college when used in conjunction with
the BBC micro'.

'It only took a few minutes to get the system up and running'.
(Practical Computing, Aug 1983)

Kaga RGB
colour monitors
Kaga RGB colour monitors are specifically

designed for use with computers, custom-
built for the functions they perform, with solid

state circuitry to ensure utmost reliability. They
are ideal for the BBC/Acorn micro and offer a

choice of resolutions to meet yourlneeds. Our low
prices mean you can insist on Kaga quality.

(Prices exclude VAT &carriage)

Trade enquiries welcome

TEL: 0442 60155 (14 lines)
The computer peripherals people

Data Efficiency Ltd, (CPD), Finway Road, Hemel Hempstead, Herts HP2 7PS
Tel: 0442 60155 (14 lines) Telex: 825554 DATEFF G

fiLL
FINGERS

GO!
(BBC 'B')

Fantastic new software pack from N EC —an
ultra fast touch typing course comprising ten

lessons from beginners' standard to full
keyboard typing.

Includes error checking, speed measurement
and colour adjustment facility.

As compulsive as a computer game — but get
hooked with a difference; learn a skill that is

essential in the computer age.

Available as

set of two cassettes @ £14.95 inc. VAT
40 or 80 track disc @ £28.75 inc VAT

from bookshops or direct from

NATIONAL EXTENSION COLLEGE
Dept 46

18 Brooklands Avenue, Cambridge CB2 2HN.
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MUSICSOFT
Fun & Educational musical software for

BBC 32K Micro.

THE Synth ... by MUSICSOFT (OS 1.0+)
This 'synthesizer' program has features which to our knowledge are unique.
* ALTER RHYTHM. Once recorded, a musical line's rhythm and timing can be
altered by tapping a single key in the new rhythm. * REPEAT. Repeat information
can be inserted in order to save space (typical 1000 note tune can take up less
than 250 note spaces). * Alter envelope, pitch, volume as you play in real time.
* Play backwards and forwards in your tune altering any note you wish. * INPUT
in realtime can be either hesitant or correctly in time. * UNIQUE 'clean up', if
your rhythmic tapping is slightly imperfect the computer detects and tidies up for
you. * Choice of how many notes per channel, i.e. 1000 notes if using 3
channels, 1500/ch. for 2 etc. (Number can be increased when you know the
program).
* Input keyboard stretches from TAB to ♦ cursor.
Apart from these features THE Synth can of course save and load from tape, it
has a full envelope edit facility, uses 3 music. 1 noise channel, is fully user
transparent so that you can fiddle if you wish, has speed alter etc.
•" This is the music program for the person who wants to make human music
on a computer rather than perform mathematical or finger dexterity exercises.
THE Synth cassette & instructions. ONLY £8.75 inc. P&P.

******

'MUSICTOOLS 1' 5 music utility programs on one tape (All O.S.)
* ORGAN. Play, store, replay faster, slower, exactly as played (I) or smoothed
out. Uniquo rhythm-alter feature, low notes not mentioned in the 'Guide'. * TUNE
GENERATOR. Creates a chord sequence, tune, quaver variations on the tune,
displays a dynamic keyboard and notes on a stave as the tune is played (it
LOOKS like music). * CLEFTOOL. Draws musical symbols in any size you wish
(within reason I 26 sizes), all are put on a stave ... Great for teaching. * 1,2,3
PART TUNE PLAYER. Simple input from data ... with a very unseasonal demo
tune. • ENVELOPE EXPLORER. A full envelope edit program. Display and alter all
parameters with the cursors. Experiment with the sound power of your BBC
Micro. * Over 60 procedures to use in your own musical programs.
MUSICTOOLS 1 cassette and instructions £5.75 inc. P&P

******

'PIEMAN' ... Not as Simple as Simon!" (All O.S.)
•""The best version of Simon I've seen, it goes so much further than most .. ."
Quote by a rival Software Housel Starting with a Simon look-alike, this suite of
musical games is great fun for 5 year olds, and yet proves frustrating and
addictive to music graduates in the later stages. Scores and skill levels are
additive and alterable.
PIEMAN cassette and instructions £3.75 inc. P&P.

Cheques and Officio/ orders lo:
MUSICSOFT, 12 Fallowfield, Ampthill, Beds. Tel: 0525 402701

rj

NOTE INVADERS
by Dereck Riddell

Three superb programs which do just what music teachers
have told us over and over again they want. Never has
learning to read music been so much fun and so easy.
STAFF 1 and STAFF2 teach bass and treble note recognition
with full colour and sound. INVADERS lives up to its name -
a frantic games format opportunity to increase note reading
speed. Name the notes before they destroy your base!
Three programs for £9.25 (inc. VAT) BBC B' and Spectrum
48k.

TRIANGLES

If your children made the most of our four-program suite
called ANGLE, then you'll want this one too. TRIANGLES
takes the same format: four distinct programs - two of them
demonstrate the important concepts; two assess
understanding. For learners 8 and over. Four programs for
£11.25 (inc. VAT) BBC 'B' and Spectrum 48k.

PUNCMAN3and4

GPUNCMAN 1 and 2 is our most successful educational tape
to date. Thousands of children have improved their basic
punctuation with the help of the happy duo - Nosher (who
gobbles the marks) and Puncman (who, with your help, puts
them back). Now this pac-pair are back in PUNCMAN 3 and
4, this time tackling speech marks, exclamation marks, colons,
etc. Fourteen new and original stories in 3 programs for /-^
£9.25 (inc. VAT) BBC 'B' and Spectrum 48k.

Details of these and more from (SAE, please):

J

A

Home/Trade enquiries/orders to: Educational orders direct

to our educational
distributors:

WARD LOCK EDUCATIONAL,
47 Marylebone Lane,

London

wim 6ax (mi
(01-486 3271) *"lt

37 Willowslea Road,
Northwick, Worcester
Tel: (0905) 55192

Chalksoft-the/hrjowflrorsin EDUCATIONALsoftware. IA LingKcoCompany



A FULLY

CASED G.T.

WITH 8 DRAWING

PROGRAMS

Transfer pictures to your computer (Model B only)
quickly and easily with our Graphics Tablets.

Pictures may be relocated, reduced, squashed or
enlarged.

Package includes many drawing functions including
squares, circles and ellipses etc.

Some absolutely new!
Now you can draw in MODES 0,1,2,4&5

Large drawing area 20" x 13", when cased 22" x
18", case fully detachable.

All this for only £175 + VAT + £11 p&p.

Delivered by Securicor
For more details send SAE to address below

or phone (0622) 59778 £*

r ^
rniCRQ-ORflW Lid.

48 Hedloy Streot
Maidstone
Kent ME14 5AD

NEW FOOD

FOR YOUR
i

Looking for something a bit different? Fed up with evaporating aliens?
Tiredofchasing monsters? Are endless missions in deep space proving

a strain?

Then you need THIRD PROGRAM, a new source of RAM-fodder for
your ever-hungry Beeb.

HOROSCOPES is a fun program which gives you personal character
readings - terrific for parties, or, with a printer, a lucrative fund-raiser at
fetes etc. It may even convince your sceptical family and friends that

the computer's not so bad after all!
WHAT MAKES YOU TICK? is another original concept from Third

Program - a personality test program - find out about yourself the fun
way!

BEST SELLERS is your chance to be the hero or heroine in the novel
of your choice. Do you want to be the hero in a fast-moving spy thriller?

Or perhaps the beautiful heroine of historical romance? Then BEST
SELLERS is for you! Tell the computer your details, and out comes the

story, with YOU as the star! Another winner from Third Program.
HOROSCOPES. BEST SELLERS and WHAT MAKES YOU TICK? are

for the BBC Computer with 32K, O.S. 0.1/1.2, and cost just £5.95 inc.
p&p each on cassette, two for £10.90, or ALL THREE for £14.85. Add

only £2 per order for 40-track disk.

STOP PRESS!

ELECTRON VERSIONS NOW AVAILABLE!
State "Electron" clearly when ordering.

All software in stock and ready to dispatch.
Send cheques, payable to "Third Program", to:

ThirdProgram(MU). 189 Cheddon Road, Taunton. Somerset, TA2 7AH
Mail order only please. Dealer enquiries welcome.

THIRD PROGRAM
. THERE IS A SOFT OPTION!

BBC/ACORN

Low cost
plotting with:

ONLY,

£349

LOOK WHAT PRACTICAL COMPUTING'
(AUG '83) HAS TO SAY ABOUT THE STROBE:
f ... is ideal as a tool fora school or college when used in

conjunction with the BBC micro. J

f It took only a few minutes toget thesystemupand running. 7
f Unlike a numberofother plottersthe Strobe is well served

with software. J

f Agood manual complements the software. J

Produces simple line drawings, graphs, pie and bar charts,
overhead transparencies, etc.

"^Complete systemincluding BBC Plot software and FREE
Interface Cable

When ordering please state if you require software on DISK or
CASSETTE. Please add 15% VAT and £3 for carriage. Pay by
cheque, PO or Access. Send to:

AIMGRAM (09277)68211
Aimgram Ltd, 31 Roman Gardens, Kings Langley, Herts WD4 8LG

TWO WAYS TO ENSURE

YOU GET

aniB
&O0HJ0
USER

EVERY MONTH
1. Complete and mail subscription

form on Page 93

2. Hand this form to your newsagent.

Please reserve me a copy of The Micro User
magazine every month until further notice.

D I will collect

• I would like it delivered to my home.

Name. ,
Address.

Note to newsagent: The Micro User should be
obtainable from your local wholesaler, or contact
the distributor - Wells, Gardner, Darton & Co Ltd

Tel: Faygate 444
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SMART MODEM!

Tandata Marketing Ltd
Ref: MU/10/83

Albert Road North

Malvern, Worcs.

TM 100 AVAILABLE NOW:
• 1200/75 bps (Prestel, Telecom Gold etc.)

8 telephone nos & 8 ID's stored in
modem

auto-dial and auto-retry
RS 232 interface to micro, 1200bps
duplex
telephone cable with new 600 series
connector

TM 200 AVAILABLE SOON:
• has all features of Tm 100
• multi-rate 300/300 and 1200/75
• allows direct communication in "chat

mode

iuil Tandcita

SOFTWARE

• terminal, Prestel and downloader
software for BBC, Apple

• apply for details of other micros

Available as a card 01 boxed tor OEMs

Ptestel is a registered Trade Mark o( British Telecom

The Edinburgh Turtle
Is nowavailable

from as little as £145*
Educational experts and media alike have

hailed the Edinburgh Turtle as a major break
through in teaching aids.

This dome-shaped robot is commanded
by the child - moving across the floor in exactly
the way it's told. Drawing as it goes, too.

By using in-built OK Logo, your children
simply program the Turtle from the Micro
keyboard and learn about computer
programming at the same time.

Something they won't learn from
Computer games!

Because of increasing demand in Primary
Schools, we can now offer the Turtle fully-
interfaced with the BBC Computer at a new low
Price of £165*.(£145* if you send cash with order.

Other versions for RML, Sinclair and
Apple micros and different interfaces for other

*PIease add G3.50 for P&P and £22.28 VAT.

MICRO USER October 1983

logo versions are also available. Please ask
for details.

Children love the Turtle. It captures their
imagination. And brings mathematics, geometry
and problem-solving to life in simple, logical
steps.

Only from Jessop Microelectronics Limited,
(Dept. bbc ), Unit 5,7 Long Street, London E2.
Telephone: 01-739 3232 and 01-7291851.

The Edinburgh Ttartle

Address

Tel. No.

BBC10:io j



From Page 35 2000-2070 PROCgameloop: the ANGLER$(3): name of each angler.

The other commands make the 1ftOA v-,-,A
relevant angler reel in and cast out and

core of the program.
PROCinterrupt:

A0(9): utility array used in
calculating fish

obey various instructions.
At the end of the game, the scores and

total catches are presented intable form ?330 24^0
in Mode 7.

The program includes excellent gra

permits entry and
execution of

instructions.

PROCreelin: graphics

FISH(9,4):
caught.
maximum weight;
optimum distance,
depth and bait; and

and sound effects for points scored for

phics and sound effects.
2460-3170

reeling in.
PROCbite: float'goes
under'-user given

FISH$(9):
each species,
names ofeach

species offish.Prog ram Structure
chance to strike-if

successful produces
GAMEND: the TIME when the

game must end.10-130 Initialisation.
140-640 Calculates fish feeding graphics and sound NCATCH(3): time of each angler's

habits. effects offish being next catch (in terms
650-830 Title page and caught-species. ofLOOPO-see

instructions. weight, points. lines 1410-1440).
840-1210 Defines graphics and calculated and OPTIMUM(2): the optimum

sounds. Draws picture displayed —casts out distance, depth and

oflake. and calculates next bait.

1220-1350 Sets up anglers. catch. RODPOS(3) graphics x
1360-1400 Gamestarts. 3180-3240 PROChelp: prints a co-ordinate for the

1410-1440 Game loop. list of command handle ofeach

1450-1610 Game ends. Score words at the bottom angler's rod.
table and opportunity ofthe screen. SCORE(3,3): for each angler-
to play again. 3250-3390 PROCtune: produces number offish caught,

1620-1770 Subroutines which the program's jingle. total weight, points
draw anglers 1-4 on
screen.

gained for the former,
points gained for theVariables

1780-1870 PROCcast: casts out. latter.

1880-1990 PROCcalctime: works ANGLERS: number of anglers. NO,N1,SO$, ] utility variables
out when an angler ANGLER(3,2):distance, depth and LOOP > used for various

will have next catch. bait for each angler. 0,LOOP1 et< J purposes

Gone Fishin' listing 1

10 REH FISH I NG / A GAME ,10,100.2,15,1 220 N0=RND(5) 270 IF N0=5

FOR UP 13 4 PLAYERS 130 FOR L00P0=0 TG 9 jIF N0=4 THEN FISHil,3)=2

20 REH BY DANIEL J. BISHOP :READ FISHiLOQPO.O) THEN FISHiO, 3.i= l ELSE FISHd,31=0

30 REH VERS I ON 1,0 ,FISH(LG0P0,4; iGGTO 240 280 N0=RND(3)

40 RE8 NEEDS BBC HICRQ :NEXT 230 IF H0=5 ;!F N0=3

MODEL 5 140 REPEAT THEN FISHiO. 3; =2 THEN FISHu,i;=0

50 UN ERROR RUN 150 FOR L00P0=0 TO 3 ELSE FiStiiO, 3)=0 ELSE FISH(2.i)=i

•60 *FXH,0 160 FOR LOOP 1=0 TO 3 240 N0=RND!3; 290 H0=RNB(3)

70 DIM FISHI (9).FISH;} 170 SCORE(LG0P0.LG0P1J=0 :1F N0=3 :IF N0=3

,4),ANGLE R$(3J.ANGL£Ri3 180 NEXT THEN FISHU, j=0 THEN FI5H(2,2)=0

,2).SCORE(3.3i.0PTIHUh> , 190 NEXT ELSE PISHii, 1) = I ELSE FI3Hi2,2i=i

2}.NCATCH<3).RODPQS(3) 200 N0-RNDL3) 250 N0=RN0(3) 300 NQ=RND(5)

,A0(9) ;IF N0=3 tIF N0=3 :IF N0=4

80 DATA 26?, 525,781,1037 THEN FI3H(0,ii=i THEN FISHvJ, 2! = 1 THEN FI5H(2,3;=1

90 FOR lOQPO=0 TO 3 ELSE FISH(0.i)=0 ELSE FISBd, 2;=0 :GQTG 320

: READ RODPOS(LOQFO) 2i0 N0=RNDT3) 260 N0=RND(5i 310 IF N0=5

:NEH :IF N0=3 :IF N0=4 THEN FI3H(2,3)=2

100 MT& TENCH.CARP,RUDD - THEN FISHuj,2) =i THEN FISHd, 31=1 ELSE FISH(2.3i=0

.ROACH,CHUB,PERCH ELSE FISH(.0,21=0 ;GOTO 280 320 N0=RND<3)

,8REAH,FI

.STICKLES

it.GUDGEON :IF N0=3

THEN FI3H(3,ii=0ACK This listing was produced using a
110 FOR L00P0 =0 TO 9 special formatter which breaks one ELSE FISH(3.1i=i

:READ FIS H$(LG0P0i program line over several lines of listing. 330 N0=RND'3J

•MP. When entering a line don't press Return sIF N0=3

120 DATA 4500 ,8.9000.7
until you come to the next line number.
Full details of the formatter are in the

THEN FISH(3,21=0

=1800,4,1

,5,1800,6

300,3,3100

,5800,9,9000
July issue of The Micro User.

•
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Gone Fishin' listing

From Page 99 ELSE FISH(7.U=0 .5) 830 S0*=6ET*

490 N0=RND(3) o50 NODE 7 840 MODE 5

ELSE FISH(3.2)=1
:IF N0=3 660 PRINT TABU5.9); B50 ENVELOPE 1,120.11

340 N0=RND(5i THEN FISH(7,2)=1 CHR* (133):CHR* (141); ,-1,-2,5,50,5,60.0

;IF 110=4 ELSE FISH(7,21=0 "FISHING" ,-1.-2,60,60

THEN FISH(3.31=0 500 N0=RND(5) 670 PRINT TABUS.iOi: 860 ENVELOPE 2,1,0.0,0

•.GOTO 360 :IF N0=4 CHR$ (133);CHR$ (141;; ,0,u,0.2.0,-10,-5

350 IF N0=5 THEN FISH(7,31=0 "FISHING1' ,120,0

THEN Fi5H(3.3S=l tSQTO 520 630 PRINT TA6(6,12.i; 870 VDU 19.1,4,0,0,0

ELSE FI3H(3.3)=2 510 IF N0=5 CHRI (135)rfl game 880 VDU 19,2,7,0,0,0

360 N0=RNDC3) THEN FISH(7,3i=2 for up to Four people" 690 VDU 19.3,2.0.0,0

;IF N0=3 ELSE FISH(7,3)=1 e90 PRINT TABU0.14); 900 VDU 24,0;160:1279:1023;

THEN FISH(4,1)=1 520 N0=RND(3) CHR* (133);*Bv DANIEL 910 VDU 28.0.30,19,28

ELSE FI3H(4.i:=0 :IF N0=3 •j, BISHOP" 920 VDU 23.224,137,q4

370 N0=RND(3) THEN FISH'S.1)=1 700 PRGCtune(l) .20,42,21,04,21,40

jIF N0=3 ElSE FISH(8,i >=0 710 *FX15,0 930 VDU 23,225,6,6,14

THEN FISHC4,2>=1
530 NG=RND(3> 720 S0?=6Ei* .11,25.56,112,224

ELSE FI3H(4.2)=0
:IF N0=3 730 CLS 940 VDu 23,226,0.0,0,0

T8G UO=RUS(51
THEN FI3H(S.2i=l •.PRINT CHR* (133): .128,128,192,224

V V V 11 V !i 11 i." *.•— .'

:IF N0=4
ELSE FISH(8.2i=0 "INSTRUCTIONS'' 950 VDU 23,227,224.255

THEM FISH(4.31=0
540 N0=RND(5) 740 PRINT ,255.127,o3,0,0.0

:SQTQ 400
:IF N0=4 :PRINT "You mav qo 960 VDu 23.228.224.224

390 IF N0=5
THEN FISH(8,31=0 fishing tor up to .224.192,128,0.0,0

THEN FiSHl4,3'i=2
.•GOTO 560 60 minutes.Men the 970 VDu 23,229,0.0,24

ELSE FISHt4.3i=l
550 IF N0=5 time limit is up the ,60,60,24,0,0

400 N0=RND(3)
THEN FI5H(8,3)=1 oaise ends and the 980 VDU 23,230,24.126

:IF NC-3
ELSE FI3H(6.3)=2 score is shown. Aiso. ,126,255,255,126,126

thtN FISH(j.li=l
560 N0=RND(3J the Game mav be enoeo •24

ELSE FISHi5,l)=0 :IF N0=3 bv usina the commana V90 VDu -23.231.20.62.127

410 N0=RND;3)
THEN FI5H(9.h =l FINISH" ,62,127.62.20,0

ELSE FISH(9,ll=0 750 PRINT "Other commands 1000 VDU 23.232.0.56,124

THEN FISH(5.21=0 570 N0=RND\3f which may be used ,124,124,56,0,0

ELSE FISH(5.2i=i :1F N0=3 wmie the came is 1010 VDU 23,233,24,60.o0

420 N0=RND(5) THEN FISH(9,21=0 in progress are: NEhR, .0. o. u, o, o

:IF N0=4 ELSE FISH(9.2)=i FAR. TOP. BOTTOM, 1020 VDU 23.234,24,48,46

THEN FISHi5.3)=0 580 N0=RND(5) BREAD, WORM. flHbbU 1 ,48.46,16,16.0

:GGT0 440 :IF N0=4 ana HELP, The 1030 VDU 23,235.64,32,48

430 IF N0=5 THEN FI3H(9.3)=0 default start values ,48,48,48,96,0

THEN FISH(5.3i=2 :GOTO 600 ire always far. 1040 VDU 23,236,2,4,12

ELSE FISHi5,3)=l 59( IF NQ=5 too and magagt." ,12,12.12.6,0

440 N0=RND(3; THEN FISH(.9,3)=1 ••'ci FRIN1 1050 VDU 23.237,192,19^

:IF N0=3 ELSE FISH*9,3)=2 770 PRINT 'Several commands ,0,0,0,0,0,0

THEN FISHC6,1)=0 oOC NO=l (iiav be strunq tooether 1060 VDU 23,236,la.4.u

ELSE FISH(6.H=I :Nl=i .in anv order." ,56,146,40,104,lo

450 N0=RND(3) :N2=1 780 PRINT 1070 HOVE 0,1024

:IF N0=3 6ic FOR LOQPO=0 TO 'i 790 PRINT "When vour float itfOVE 0,400

THEN FISR(6,2i=l : NO=NO+FISH(LOOPO goes down, hit the •bCQL 0,1

ELSE FISH(o.2)=0 ,1) spacebar to trv :PLOT 65,1280,1024

460 N0=RN:D(5) : N1=N1+FISH(lO0P0 and catch the fish." ;PL0T 85,1280.400

:IF N0=4 ill 800 PRINT 1060 MOVE 0,400

THEN FISH(6.3)=1 ; N2=N2+FISHiL00P0 610 PRINT "Use the spacebar :6C0L 0,3

:GOTO 480 ,3) to attract the {PLOT 85,0,160

, 470 IF N0=5 :NE);T computer s attent sHOVE 1280.400

THEN FISH(6.3!=2 62C 0PTIMUH(0i=INT (NO/10+0 ion, to speeo uo sPLOT 85,1280,160

ELSE FISH(6,3i=0 .5) castino, to catch 1090 FOR L00PO=0 TO 1279

480 N0=RN0(3) 630 OPTIMUH11> =INT (Nl/10+0 fish and to continue STEP 5

:!F N0=3 .5)

640 0PTIMUH(2)=INT (N2/10+0 82C

with the program."

*FX15,0
^w-

THEN FISH(7,1)=1
w*
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DISC DRIVE OWNERS!
Still playing games?

Realise the potential of your DISC DRIVES
Learn to handle

RANDOM ACCESS FILES
and start creating for yourself

AN
INTRODUCTION TO

RANDOM ACCESS FILING
ON THE

BBC MICRO

This 101 page publication is available NOW and is
supplied complete with DEMONSTRATION DISC (40

track) containing an example STOCK CONTROL system
and a PERSONNEL system.

Price £12.50 complete
MISSING - PRESUMED LOST ...

Your favourite program is deleted from your disc by
accident - But WAIT!

UTILITIES 1 is the answer - two programs designed to
help you.

1. DISCMAP

A unique 'picture' of the contents of your disc helps
you to spot where 'missing' programs are waiting to be

recovered. Incorporates full details of all catalogued
programs and a PRINTER option.
2. DELETED FILE RECOVERY

Helps you recover ALL or PART of a deleted BASIC
program or Machine Code program. INVALUABLE for
recovering data from discs with corrupted catalogues.
Incorporating a SECTOR SEARCH which will display

sector contents in a uniquely readable way!
Supplied on disc (40 track)

£8.95 complete with FULL DOCUMENTATION

THE COMPUTER ROOM
206 Main Street, Newthorpe, Notts.

B.B.C. ACORN

COMPUTERS IN

LEICESTER
Specialists on hardware and software

* Fully authorised ACORN-BBC Dealer *
Complete after sales service - repairs and maintenance

contracts**

* ANALYSE DISC *
- recover information from damaged
discs.
- copy protected discs.
- protect your own valuable software.
- full documentation giving details of
disc organisation in addition to how to
use ANALYSE.

£1 5.00 inc.VAT and p&p

• SCREEN DUMP ROM *
- copy any screen in any mode.
- compatible with MX80, FX80. RX80
CP80. GP100. GP2b0. etc.
- fast machine code dumps.
- screen magnification factors
x 1. x2 or x4.
- plugs into page ROM socket.

£1 5.00 inc.VAT and p&p
Plus four utility programs including disassembler, merge and repeat programs

£18.00

BBC MODEL B MICROCOMPUTERS IN STOCK

DAC Disc Drives £212.00 inc. VAT
Disc Interface Kits £92.00 inc. VAT
AtoB Upgrade Kits £66.70 inc. VAT

We have a wide selection of Printers including EPSON FX80. RX80. Shinwa
CTI CP80. Seikosha GP100. GP2b0 etc. in stock prices from C200.

14" Colour Monitors £269.00

Games Joysticks £25.00

Data Cassette Recorders £39.00

12" Monochrome Monitor £100.00

BBC Paddles £14.00

Shinwa CP80 £318.00

Epson FX80 £429.00

Epson RX80 £318.00

Most of the best software in stock including Acornsoft, Programpower.
Computer Concepts, Superior Software, Nibblesoft, Fisher-Marriott etc.

A wide selection of Books. Magazines and accessories.
See a demonstration of the PL Digitiser - £120.00

PHARMACISTS - call for a demonstration of our high-speed, comprehensive
label printing system.

All our prices include VAT but please add C5.00 postage for any major item
(computers, monitors, discs etc.)

Please call and visit our new showrooms at:-

D.A. COMPUTERS LTD.,
104 London Road, Leicester.

(2 mins from RailwayStation). Closed Mondays
Telephone: (0533) 549407

CONTEX
Professional Software for the BBC Computer

TYPING TUTOR 32K

Specifically designed for the BBC
micro the 90 smoothly graded
lessons and the free form option
teach and encourage fast touch
typing. Intelligently checks for errors,
monitors progress, times (WPM) and
makes recommendations. Audio key
feedback, metronomic pacing, clock
and revised performance options.
Auto keyboard/finger display for
every lesson. Add own lessons if
required. 12 page instruction booklet.

Cassette £9.99 inc.

Disc £11.99 inc.

SPREADSHEET 32K

A complete and versatile 'calc'
program and tutorial. Models over
1,000 cells using up to 26 columns
and 99 rows. Equations, constants,
data or text in any cell. Emphasis on
ease of use. 10 chr columns; 9 digit
accuracy; print; row & col insert or
delete; functions; colour; variables;
save & restore; copy cell; auto
replicate col & row; auto formulae
adjust; scroll; search; help; evaluate;
limits. 20 page instruction booklet.

Cassette £9.99 inc.

Disc £11.99 inc.

Fast delivery. Cassette based for models A or B with 32K, all

operating systems, may be used with discs.

CONTEX COMPUTING (B10)

15 Woodlands Close, Cople, Bedford MK44 3UE.

Lesson 75. line 1 23

Copy text as it is presented
Timing starts when you start
and stops when req'd no. of
characters typed.

I am delighted to tell you that I have

I am delighted to til you that I have

Your time is 20 words per minute
Your error rate was 8%

Press the SPACE BAR to continue

Command (? for he lp)
(13730) b

Feb Mar
1 Rent 100 100 110

2 Rates 60 bb bb

3 Phone 4b 4b 4b
4 Post 3b 40 4b
5 — — — -

6 Total 230 240 25b
7
8 infla'n
9

10 Final

46 48 51

276 288 306
1 1

12
13
14

15
16
17

18 1
^19

'

A SUPERB HARD COVER

for your BBC Micro

£10.95
(VAT included)

+ £1.55

.Post & Packing
per cover

ENGINEERED IN TOP QUALITY HIGH IMPACT
RIGID ABS. - VERY TOUGH
SUPER TEXTURED FINISH IN CREAM TO TONE
WITH YOUR BBC MICRO
LOOKS GOOD IN THE HOME
CUSHIONED ON FOAM PADS
GIVES OPTIMUM PROTECTION
IDEAL FOR SCHOOLS

Please send me covers for the BBC Micro.

I enclose a cheque/P.O. for £

Name

Address

Code

Please allow 28 days for delivery.
Send to:

Iflekform)
GRANGE CLOSE

SANDBACH

CHES.

CW11 9ET.

BIO
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Gone Fishin' listing

From Page 100 ELSE ANGLERS!LOQPO)= THEN GOTO 1490

LEFTS(501.9) 1600 UNTIL S0$="Ni! OR SOS

1100 HOVE LQ0P0.400 1310 ON L00P0+1 SQSUB 1620 "NO"

iN0=RND(32) ,1660 ,1700 ,1740 1610 END

:Hi=RNB(5)-I 1320 ANGLER(LOOF0,0)=l 1620 VDU 5

:MOVE LQGP0+N1.400+N0 :ANSLER',LOGPO,ii =l 1630 HOVE 224,296

:PLGT 35,LQGP0+4,400 :ANGLER(LQ0P0,2i=2 :GCOL 0,2

1110 NEXT 1330 PROCcasULOGPO.l) :VDU 225,226

1120 FOR L0QP0=0 TO 2 1340 FROCcalctimeiLOOPO :NOVE 224,2&4

1130 If LGOPO=0 ,1) :VDU 227.228

THEN N0=0 1350 NEXT :HGVE 246,270

1140 IF LQ0P0=i 1360 ClS :GCOL 0,0

THEN N0=820 :PRINT "Good luck!" ;VDU 230

1150 IF L00F0=2 1370 *FX15,0 :MOVE 246,270

THEN N0=i177 13S0 S0$=INkEY$ (300) :GC0l 0,2

1160 FOR L0QF1=0 TO 10 1390 CLb :VDU 229

1170 VOii 5 1400 TINE =0 :MOVE 270,258

:GCOL 0.3 :L00P0=1 :GCOL 0,0

:HOVE RND(l00i+N0 1410 REPEAT :VDU 237

,RND(fi0i+400 1420 PROCoaffieiooo
1640 vDU 4

:VDU 224.4

1180 NEXT

1430 L00P0=L00P0+1

1440 UNTIL TINE >GANENB

1650 RETURN

1660 v'DU 5

1190 NEkT OR SO$="FINISH"
1670 HOVE 4bU,2f6

1200 COLOUR 2 1450 CLS
:GCOL 0,0

:PRINT ::vJeicorae to ;PRINT 'Game Over!"
:VDu 225.226

:MOvt 480.2o4
Lake Beeb" 1460 PROCtuneU))

:VDU 227,226
1210 PRQCtunetOi 1470 *FX15.0

1220 *rXi5.0 1430 N0$=INKEY$ '.SOOi sMGv'E 495.270

1230 INPUT "How many oiavers 1490 NODE 7
:GCOL 0,2

:VDU 231
".SOf 1500 PRINT TAB'S.2):

1240 AN6lERS=INT (VAl (30*i) CHftf U34):CHRI (141) j 1680 VDU 4

:IF ANGLERS*:. 1 OR ANGLER "FISHIN6 SCORE TABLE' 1690 RETURN

5/4 1510 PRINT TAB'S.3); 1700 VDU 5

THEN CLS

•.PRINT M-4 ciavers

CHRI (134);CHR? 1141):

"FISHING SCORE TftBLE"

1710 MOVE 736.296

:GCOL 0,1

oniv!" 1520 PRINT :VDU 225.226

:GOTO 1230 •PRINT "NAME"."fISM" :HQVE 736,264

1250 CLS ."WEIGHf"."TOTAL" sVDU 227,228

:fRINT :MOVE 753,270

1260 INPUT 'Hdw lone (1-601 1530 FOR L0QP0=0 TO ANGlERS-1 :GCOL 0,2

•":\-t
.3v* 1540 PRINT ANGLERSiLGOPO) :VDu 232

1270 N1=INT (VfiL (SOD) .:5CGRE(L0GF0,0h"
:HGVE 751.2/6

:IF NK1 OR ND60 fish\; SCORE (lGOPO :VDU 233

.2)J" Q" 172C VDU 4

THEN ClS 1550 PRINT TAB(10);SCORE(LOO 1730 RETURN

:PRINT "1-60 minutes P'0,1);" rjts:',; SCORE(LOO 174C VDu 5

only!8 P0.3);" ot5",:SCORE(LOO 175C MOVE 992.296

:OGTO i260 F0,i,+SCGR£<L0GP0 :GCGL 0,1

i280 6Ar1END=600u*Nl ,3;;" pts" :VDU 225.22s

1290 FOR L00P0=0 TO ANGLERS-S :PRINT :HQv'E 992,264

1300 CLS 1560 NEXT :VDU 227.228

'.PRINT "What is vour 1570 *FXI5.0 :MOVE 1007.275

name.1' 1580 PRINT :GCOL 0.0

•.PRINT "player ";LQOPO+ :INPUT "Do you wish :VDU 232

1: to piav aqairr.SO* 1760 VDU 4

:INPUT SO* 1590 IF S0$O"Y' AND S0IO 177C RETURN

:IF 30$="'' "YES"AND SOWN' 178C DEF PRGCcestCNO.Nl;

THEN GOTO 1300 AND. 50*0 :NO:' 1790 SOUND 1,1,200,12

1800 8C0L 0,0

$= 1810 MOVE RODPOSiNO).30'j

:DRAW RQDPQS(NO).,700

1820 GCQL 0.2

1830 IF Hi-0

THEN N1=600

ELSE N1=950

1840 FOR LQOFi=0 TO 1500

:NE);T

1850 SOUND 1.1,-5,6.1

:SOUND 0.-5,4,1

i860 VDU 5

;HOVE RODPOS(NO)+100

,N1

;vDU 237

;VDU 4

1870 ENDPROC

1880 DEF PROCcalcti&elNO

,Nli

189C LOCAl LOQPO,N3

190C N3=l

191C FOR L00P0=0 TO 2

192! IF OPTIMUM(LQQP0)=fiN6LE

RfNO.LOOPO;

THEN N3=N3+1

I93C NEXT

1940 NCATCH(NOi =INT (Ni+U/N

3*20*(RND(lj+0,5))l

1950 L00P0=0

1960 REPEAT

1970 iF NCATCH(NO)=NCATCHiLO

OPOi AND NOOLOOPO

THEN NCATCH(NOi=NCATCH«

NO» +i

ELSE LGOPO=LGQP0+i

1980 UNTIL LGQF0=ANGlER8

1990 ENDPROC

2000 DEF PRGCcarceiciop

2010 ClS

2020 L00F1=-1

••REPEAT

'.L0OP1=lOOP1+1

:UNTIL NCATCHiLOOPi)=LO

OPO OR LOOP 1=ANGLERS-1

2030 IF NCATOuLG0Pi!=L00P0

THEN FRaCbitet'LGQPii

2040 *FXl5,0

2050 SO$=INKEY$ ',300)

2060 IF SOSO""

THEN PRGCititer ruot

2070 ENDPROC

2080 DEF PRGCir.T.errupi

2090 INPUT 'Who is that'
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KllAf C5mSLTfERS
LIMITEDrP

Q
r>KX)RN

121, Dudley Road, 100, Boughton,
^—3 Grantham, Chester,

Lines. Cheshire.
0476 76994/70281 0244 310099

Simonsoft
Specialists in High Quality Software for

the BBC Microcomputer
DISASSEMBLER (A/B) - a 'smart' disassembler that will generate
fully labelled assembly listings of any machine code program - data
is automatically differentiated from code and displayed together with
its ASCII equivalent - the assembly listing can be saved in "EXEC
format and subsequently incorporated into user programs - supplied
with full instructions.

Without doubt the most powerful and flexible disassembler available
Disassembler C7.95

EMULATOR (B) —a new concept in machine code programming
tools! Emulator is a machine code INTERPRETER which allows you
to write and debug machine code as easily as BASIC - fully
compatible with disassembler so that disassembled programs can be
altered and 'emulated' - features single step, breakpoints register
display, edit modes, data display mode etc etc - since the machine
code is interpreted there is full protection from errors.
Probably the most useful machine code programming tool.
Emulator E8.45

BASIC GOODIES (A/B) - a set of useful BASIC debugging
routines saved in "EXEC format and fully documented -includes
PROC/FN LISTER which lists the lines where procedures and
functions are defined together with name, parameters etc -
VARIABLE LISTER displays the current values of all or selected
variables; very useful for debugging and demonstrations - SUPER
REPORT intercepts BASIC errors and returns the message in a string
variable so 'hat error messages can be more flexibly reported - and
more besides.
Basic Goodies £5.95

**

^

Prices are fully inclusive Ifor disc version add €3.00 and state single
or double density)

All programs are fully guaranteed and OS O.I to 1.2 compatible.
DEALER ENQUIRIES WELCOME

Simonsoft
N. Front Street, Topcliffe, North Yorkshire, Y07 3RJ. J

A FEW EXAMPLES FROM OUR GROWING RANGE

Great Britain Limited - S. Hessel
You are the Prime Minister of Britain, you select
the party you represent, your aim is to stay in
office as long as possible. You control inflation,
unemployment and other economic problems.
You must remain popular because election night
is coming up.
Road Runner - Superior Software
Full version of arcade game. Features include:
scrolling screen, radar, fuel gauge, smoke screens
etc. Keyboard or joysticks.
747 - Dr. Soft

Full blown simulation of taking off, flying and
landing a jumbo. Large dials, pointers, digital
readouts, written by a pilot. Excellent piece of
software which includes separate briefing
program, maps, etc.
Logo II - Computer Concepts
First implementation of graphics language LOGO
that is now very popular in America.
Beebmunch - UK

High resolution graphics and sound make this a
great version of packman. Includes ghosts, fruit
etc.

Prices include VAT and P&P.
The prices above are for ONE cassette, buy more and get up to 40%

DISCOUNT on retail.

Cassettes are in stock and available for quick dispatch
by 1st class post.

For catalogue (and orders) send name and address to:

Ricksoft, Dept DS, 78 Warren Drive, Hornchurch, Essex RM12 4QX.
Tel: (04024) 47722

Retail

£5.95

£7.95

£7.95

£11.50

£6.50

GLENGARY SOFT

Our Prices

£4.69

£6.29

£6.29

£9.69

£4.89

"MICROO.UEST" £5.95 Fascinating quest through the 'BEEB'. Find
your way by using your GUIDE. This program will help you learn more
about youi computer as the quest progresses.
"SORCERERS KINGDOM" £6.95 Can you defeat the Black
Sorcerer and the dreaded Trolls, find the treasure and escape from
the Mountain of Mirth? Will you plummet down the Falls of Death or
be eaten by a Sabre-toothed Tiger? To find the answers play this
adventure.

" CONCENT RATION £6.95 Battle of wits for two players, or play
against computer. In the latter case the computer automatically
regulates its own skill level in accordance with that of the human. This
original game is based on the card game of pairs.
"FORCASTER" £4.95 To predict your football pools. Update info
weekly with latest results, and save onto tape. 7 ways to predict.
"ARITHMETIC" £6.95 This program allows counting, multiplication,
division, subtraction, addition and tables. Difficulty is variable by
altering parameters at start of program. All ages up to 12.
"DATABASE" £7.95 An excellent program to suit your filing
needs. Allows you to sort, search, add, edit, save, print-out.
"HOMEDATA" £6.95 Allows you to calculate and predict your
monthly finances, and save on tape.
"ANALYSIS 1" £6.95 O-level chemical analysis.
"ANALYSIS 2" £7.95 A-level. A very comprehensive program for
A-level students. Very well documented.
"HOP & SPELL" £4.95 Spelling game for 4/5 year olds.
"EASIER ENVELOPES" £4.95 Design and program your envelopes
with this easy to use program.

- ALL PRICES FULLY INCLUSIVE -

The above programs run on all O.S. and 32K.

40% ROYALTIES
Paid to the writers of high quality original software,
including:- Games, Educational, Business & Domestic

for use on the 'Beeb'.

£LEk
<3ARY
SOFT

9 HIGH FIELD CRESCENT,
HORNCHURCH, ESSEX
RIVI12 6QB

TEL: HORNCHURCH
(04024) 40864

October 1983 MICRO USER 103



B.B.C. MICRO SOFTWARE

THREE GREATADVENTURE GAMES
'NEW* Somewhere in a strange and dangerous land lies a

BLUE DRAGON fabulous treasure guarded by a fierce dragon. Can
you survive the perils that await and recover the
treasure or will you meet a nasty end!! What is
making terrible slurping noises deep underground?
And what use is the strange black cloud? Play the
game and find out.

"SURVIVOR" The year is 1910 you are sailing on a steamer
' bound for Borneo when there is an explosion and

the ship sinks. Shipwrecked on a tropical island, can
you survive and escape back to civilisation or will
you end up in someones cooking pot!! There is more
than one ending to this game, not all of them bad!

"FIRIENWOOD" An evil wizard has captured the magic golden bird of
paradise and imprisoned it in a weird castle in the
middle of the enchanted Firienwood. Your quest is to
find the bird and set it free, in return the bird will
give you health and prosperity. Beware! Many perils
lie before you and every move is fraught with
danger!!

Each game is priced at £7.48 on cassette or £10.50 on disc.

All the games are text only and written in machine code for high
speed. They require 32K and run on all operating systems. Prices
include VAT and Postage within UK. Send SAE for full range of

programs and price list or ask your local dealer.

Trade enquiries welcome.

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

SOFTWARE & SERVICES

DEPT. BM, 165 Spital Road,
Bromborough, Merseyside L62 2AE.

Telephone: 051-334 3472

BBC SOFTWARE
QUALITY SOFTWARE PRODUCED BY PROFESSIONALS.

EDUCATIONAL

Our educational software is used in hundreds of schools
throughout Great Britain.
FUN WITH WORDS 32K £8.00
Start your fun with alphabet puzzle in GUESS A LETTER. Continue
your play as you learn about VOWELS, know the difference between
THERE and THEIR and have games with SUFFIXES. After working so
hard reward yourself with games of HANGMAN. Complete with
graphics and sound. The tape includes ALPHA. VOWELS, THERE.
SUFFIXES, and HANGMAN.
EDUCATIONAL-1 32K £8.00
Hours of fun and learning for children aged 5 to 9 years. Animated
graphics will encourage children to enjoy maths, spelling and telling
the time. The tape includes MATH1. MATH2. CUBECOUNT.
SHAPES, MEMORY. SPELL and CLOCK.
EDUCATIONAL - 2 32K £8.00
Although similar to Educational - 1 this tape is more advanced and
aimed at 7 to 12 year olds. The tape includes MATH1, MATH2,
AREA, MEMORY, CUBECOUNT and SPELL.

GAMES & UTILITIES

KATAKOMBS 32K £8.00
Are you cunning enough to discover and seize the treasure in the
Katakombs AND return alive? What and where are your enemies?
Can you outwit them? Yes? Then your adventure will take you
through unending forests, beside tumbling streams, over the lonely
plains to desolate ruins and finally to the tortuous Katakombs. Be
prepared for anything!
GAMES OF LOGIC 8. CUNNING 32K £8.00
For children and adults alike. The tape includes AUCTION, FLIP,
REVERSE, TELEPATHY and HEXA15.
SUPERLIFE 32K £6.90
Fast (machine code) version of a popular 'Game of Life' in a large
universe.

UTILITIES 1 6/32K £8.00
Behind the mundane title lies an assortment of useful procedures and
functions which can save you hours/days of programming effort: date
conversion, input and validation routines, graphic routines (cube,
rectangle, etc) search, sort and many more.

• •* SPECIAL OFFER ••• Any 3 cassetes for £20.00
Add 50p per order for p/p.

Cheque/P.O. to:

GOLEM LTD., Dept B,
77 Qualitas, Bracknell, Berks, RG12 4QG. Telephone:

(0344) 50720

BBC MICRO COMPUTER CASES
BYANTLER.

Antler, the foremost name in British luggage announce the D618 - BBC
micro Computer Case:- External dimensions 22"x l(>"x(>"deep (5(>()mmx 450mm x150mm)

* High impact quality rigid ABS shells give excellent wearingcharacteristics
and protection. * High density foam interiors with hard wearing black

elusive hardened aluminium box girder frame with
additional strength. * Steel toggle locks with lever act ion

ightly together.This with the tongue and groove frame
lsl dust and moisture. * Double handles bolted through
»provide a strong secure anchorage. * Cases carry after
service and 2 years guarantee covering materials and
aulty workmanship.

INTERIOR LAYOUT
Interior has profile cut foam to provide a firm grip

to the computer, tape machine and 9 cassettes,
landgripaccess slots foreasy insertionand withdrawal

of equipment. Foam protection beneath equipment.
Separate spacious compartmentwith ^ — ^

^ ^n ••« ••» Ionian us W •• ••••> -^
k loiv paiiU-ular needsand Itirllu'rinformal ion. »

(iimlon Ashwoilh Manaj?<'r.S|K*cia\is»e«si«sl)ivision, .
Antlerl.Kl.Hury. Lanes. lil.n-iKKT.'l: mil 7(54 5241,

£49.90 + £2.50 carr
(incl. VAT)

VIZ: Took
printed ci

ases, cases

rcuit board
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rigid securing top for
ads, 1block 13A connector,

extras-manuals, books or
issettes, plus others.

SPECIALIST CASES DIVISION
manufacturers a range of ABS cases -

for samples and sales display, carrying disc packs,
s and many others.

I

I

I ®
iantler
* OF PALL MALL

Name

Company.

Address

Phone No.



Gone Fishin' listing

From Page 102

.so*

2100 S0*=LEFT*(S0*,9)
2110 L00Pl=-i

.•REPEAT

:L0GPl=L00Pl+i

;UNTIL ANGLER*(LOOPl>=5

0* OR LOOP 1=ANGLERS-1

2120 IF ANGLER*(LOOP!)<>S0*

fHEXT

2300 PRQCcasKNO.ANGLER(NO

,0))

2310 PRGCcaictime(N0,L0GP0)

2320 ENDPROC

2330 DEF PR0Creelin(N0

,N1I

2340 IF N1=0

THEN Nl=600

ELSE Nl=950

:NEXT

•.GOTO 3150

2540 N2=RND(3000)+500

:F0R LOOP1=0 TO N2

:NEXT

2550 GOTO 2480

2560 FOR L00P1=700 TO 440

STEP -4

2570 SOUND 1,-15,100,0

i,0,0,1

2350 GCOL 0.1 2580 HOVE R0DF0S(N0).,700

THEN GOTO 2320

2130 N0=LOOPl

2360 VDU 5

:N2-R0DP0S'. NO) +i00

:GC0L 0,1

:DRAW RODPOS(NO).L00P1

2140 CLS

:PRINT "OK";

2370 FOR LOOP 1=700 TQ 451

STEP -3

2590 NEXT

2600 N2-I00

;INPUT LINE SO*

2150 IF 30*="HELP'''

2380 SOUND 1,-15,100,0

:SOUND 1.0,0,1

2610 VDU 5

2620 FOR L00P1=N1 TO 500

THEN PRQChelp

:GOTG 2320

2160 IF S0*=,;FINISH"

THEN GOTO 2320

2170 N1=ANGLER(NO,0)

2180 S0*=S0*+STRINS*(10

," "i

>lvu Hi=<j

2390 HOVE RODPOS(NO1,700

•,w.m rodpos(no),loopi

2400 HOVE INT (N21.INT (Nil

;GCOL 0,2

:V'DU 237

;HOVE INT (N2).

INT (Nil

STEP -2

2630 SOUND 0,-l*RND(5)

,100.1

2640 IF N2>0

THEN N2=N2-0.25

2650 N3=RND(20)+R0DF0S(N0J+

INT (N2i

2200 IF INSlR(SO*.'iNEAR")>0

THEN ANGLER(NO,0>=0

:N2=1

:GCOL 0.1

:VOU 23/

2410 IF N2>RODP0S(N0)

THEN N2=N2-0.4

:N4=RND(20)+LOOF1

:N5=RND(20)

2660 GCOL 0,2

:HOVE N3.N4

:60T0 2220 2420 IF ND400 2670 IF N5<9

2210 IF 1NSTRiS0*."FAR"]/0 THEN Nl=Nl-i.7

2430 NEXT

THEN VDU 224

:GCOL 0.1

THEN ANGLER(NO,Oi=l

;N2=1

2220 IF INSTR(SO*,"TOP")>0

2440 VDU 4

2450 ENDPROC

2460 DEF PROCbite(NO)

2470 IF ANGLER(NO.0)=0

:MOVE N3.N4

:VDU 224

2680 IF N5>=9 AND N5<18
THEN VDU 23S

THEN ANGLER(NO.i)=i

:N2=i

:GOTO 2240

2230 IF IN3TR(SO*,"BOTTOM")>

0

THEN Ni=600

ELSE N1=950

2480 GCOL 0.1

:VDU 5

:SCOL O.i

:HOVE N3.N4

:VDU 238

2690 IF N5=13

THEN VDU 234

THEN ANGLER(NO, 1)=0

iN2=1

:MOVE RODPOS(NO1+100

,NI

:GCOL 0,1

:HOVE N3.N4

2240 IF INSTRiSO*."BREAD")>0 :VDU 237,4

2490 *FX15,0

iVDU 234

:SOUND 0,2,4,3

2700 IF N5=19

THEN VDU

:6C0L 0,1

2720 HOVE N3-40.N4-40

:GCQL 0,2

:VDU 237

:MOVE N3-40.N4-40

:GCOL 0,1

:VDU 237

2730 NEXT

2740 GCOL 0.2

'.HOVE N3.N4

:VDU 235,4

2750 FOR L00P1=0 TO 9

2760 A0(L00P1)=0

2770 FOR L0QP2=0 TO 2

2780 IF ANGLER(N0.LG0P2)=FIS

H(L00P1,L00P2+1)

THEN AO(LOOP1)=A0(LOOP1

)+l

2790 NEXT

2800 NEXT

2810 Nl=AO(li

2820 FOR LQOPl=i TO 9

2830 Nl=Nl+A0(LQ0Pii

:A0(L00P1)=N1

2840 IF LOOP 1=8 OR LOOP 1=9

THEN Ni=Nl+3

:A0(LOOPli=Nl

2850 NEXT

2860 N2=RND(N1)

2870 IF N2<=A0(0i

THEN N2=0

:GOTO 2970

2880 IF N2<=A0(i)

THEN N2=l

:GOTO 2970

2890 IF N2<=A0(2)

THEN N2=2

:GOTO 2970

2900 IF N2<=A0(3)

THEN N2=3

:GOTO 2970

2910 IF N2<=A0(4)

THEN N2=4

:G0TO 2970

2920 IF N2<=A0(5)

THEN N2=5

:60T0 2970

THEN ANGLER(NO,21=0

:GOTC 2280

2250 IF IN3TR(S0*.1'W0RH,,i;-0

THEN ANGLER(NO.2)=i

:607fl 2280

2260 IF INSTR(30*,'"HASG0T")>

0

THEN ANGLER(NO,2)=2
:GOTO 2280

2270 IF N2=0

THEN GOTO 2320

2280 PROCreelin(N0,Nl)

2290 FOR LOOP1=0 TO 2000

2500 50*=INKEY* (\RND(150)+i

0))

2510 IF S0*O!,,i

THEN GOTO 2560

2520 HOVE RQDPGS(NO)+100

,Hi

iGCOL 0,2

:VDU 5,237,4

2530 N2=RND(4)

:IF N2M

THEN FOR LOOP1=0

TO 1500

'.MOVE N3.N4 2930 IF N2<=A0(6i

:VDU 235 •HEN N2=6

;SOUND 0,2,4.3 :GOTO 2970

2940 IF N2<=A0(7I

2710 IF N5=20 THEN N2=7

THEN VDU 236 :60T0 2970

:GCGl 0,1 2950 IF N2<=A0(8)
:HOVE N3.N4 THEN N2=8
:VDU 236

:SOUND 0,2,4,3
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Gone Fishin' listing

From Page 105

2960

2970

2980

2990

3000

3010

•iv4u

•3051.'

5060

•.GOTO 2970

N2=9

Nl=RND(FISh(N2,0n

FOR L0QP1=0 TO 2

N3=RNB(4)

:IF N3H

THEN Ni=INT (Ni/2)

NEXT

IF N1U

THEN Nl=i

N3=INT ((Ni/i00)+0.5;

PRINT ANGLER*(NO>:

" cauoht"

PRINT "5 k;FISH*(N2j

::'Fif<T Mwt 5,.Ni;"Q

:B;N3+F13HCH2,4);

;:Dt5'I

SC0RE(N0,Oi=SCQRE!N0

,0)+l

SCORE(NO.!i=SCORE(N0

.l)+FISHiN2,4i

3070 SCORED. 2) =SC0RElN0

,2i+Nl

3080 SCORE',NO, 3j =SCORE•>NO

,3)+N3

3090 *FX15,0

310( 50*SINKEYI (800)

3110 GCOl 0.1

iPUJT 0,-64,0

:VDU 5.235,4

3120 *FX!5,0

3130 SO*sINKEYI (30Ui

31*0 PROCca5ti?iO,HN5LER'N0

,0)1

3150 FROCcaictiffie(NO,LQ0F0)

3160 CLS

This listing is included in
this month's cassette tape
offer. See order form on
Page 93.

3170 ENDPROC

31S0 DEF FRQCnsio

3190 ClS

•.COLOUR 3

:PRINT ''Commands:'1!

3200 COLOUR 2

•.PRINT • NEAR FAR

TOP BOTTOM BREAD

WORM MAGGOT FINISH1

3210 *FXL5.0

3220 S0*=iNKEY* (2000;

3230 CLS

3240 ENDPROC

3250 DEF PROCtunefNOi

3260 ENVELOPE 3.123.0,0

,0,0,0,0,12,-2.-1

,-2,126.106

3270 DATA 121,1,129,1.137

,1.145.2.145.2,145

,1,117,1,121.1,129

.1,137,2.137,2

3280 DATA 137,1.109,1,117

,1,121,1,129,2,129

,2,129,1,129.1,121
,1,117,1,109,1

3290 IF N0=0

THEN N0=ii

:RESTORE 3280

3300 IF N0=1

THEN N0=22

:REST0RE 3270

5310 FOR L00P0=1 TO NO

3320 IF LOQP0=22

THEN N3=255

ELSE N3=2

3330 READ Ni,N2

3340 SOUND 0,3.3,N3

3350 SOUND 1.3.N1.N3

3360 FOR LQ0P1=0 TO 300*N2

:NEXT

3370 NEXT

3380 FOR LOOP1=0 TO 2500

:NBT

:^(. ENDFRQC

ICROG MES
Patrick Bossert (Author of You Can Do The Cube)
and Philippa Dickinson
An electrifying selection of easily programmable, original games for BBC (models A
and B), RML (380Z and 480Z) ZX Spectrum, and ZX 81
£1.50 (illustrated)

Starting 1September AMicro competition with macro prizes

PUFFIN YOUNG PROGRAMMERS OF THE YEAR
in conjunction with Sinclair Research and the National Association of Youth Clubs

ic Three age ranges
* 9 Sinclair ZX Spectrum or equivalent software to be won
i 50 runner-up prizes of Penguin micro computer

books in each section

Build up on your BASIC now.
the search is on!

Entry forms: Children's Marketing Dept.,
(Sincomp), Penguin Books Ltd, 536 King's Road, London SW10 OUH
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HARDWARE AND

SOFTWARE ffiiero-ftid
FOR THE

BBC MICRO

SOFTWARE Programs thai are guarantied lo i
utilities and practical programs on cassette or dii

in! Savo hours ol work and worry \
i. Orders are posted the same rlay

102

102d

103
105

106

106a
107

107a

201

203

301
302

303
304

504

600
601

602
603

605
606

607

700

801

810
900

901

901a

902

910

920

930

CASHBOOK
CASHBOOK
LEDGER

MAILING

PAYROLL
(W or M)

Double entry 4 nns with accounts ft
Full disc version 1100 items on 100k diS
Complemenis CASHBOOK wilh ageing ft analysis
Holds 218 addresses Alpha & post code sorts, last •
any format labels ft delete, add and amend

In 2 parts to handle weekly or monthly (state which) PAYF ft
Nl lor 100 employees Fully supported

Manual 30 page A4 manual with examples Extra No vat
MEMO-CALC Database/Calcsheet with up to 255 columns, string or

numeric data, sorts, searches, calculations, with automa
fully formated printout facility

Manual 20 page A4 manual with examples Extra No VAT
GAMES 1 5 Card. Minefield, Darts, Pontoon ft Mrrrudon
HANGMAN Word game in English, French, German, Italian, Spanish
BANNER Print large text and graphics on paper for displays
DISTANCES Three graphic maps of U K . EUROPE ft Ihe WORLD

Calculate the distance between any 2 places
FLAGS 98 full colour flags ol the world with questions
STATPAK Statistics package giving over 30 results
PROCAID includes SEARCHBAS to search a BASICprogram anrl all

it, PROCVAR to list variables in a BASICprogram ft
PROCFLUSH to clear resident integers in RAM

505 UTILITY-A Our best selling tape includes PROCAID,
DEFCHR to design, display & store graphic characters.
SORTM C a very fast machine code numeric sort,
SORTBAS The undisputed lastest BASIC sort routine

FORTH 79 FORTH second language ROM lor either OS
LOGO FORTH Advanced Turtle Graphics Language ROM
PASCAL-T Structured language ROM with compiler interpreter
XCAL Computer Assisted I earning ROM
WORDWISE Superb fast & easy Wotdprocessor in ROM
BEEB CALC ROM based spreail sheet with floating point maths
DISKDOC ROM lor disk problems in format, search, files etc
BOOKS Various titles lor the BBC Micro from
CASSETTES CI2 Computer quality tapes boxed in 10s
5.25" DISCS MEMORFX Soil sectored 40 track S S discottes
SEIKOSHA GP70OA NEW 7 COLOUR dot matrix printer 50cps
EPSON RX-80 Superb printer lOOcps. 3 Ints. graphics, tractor
EPSON RX-80 T/F Same as above, with Tractor and Friction feed
EPSON FX-80 Magmficient 160cps. 6 founts, graphics ft Roll
DISC DRIVES Slimline TEACor MITSUBISHIwith power supply, 100k

800k lormat disc cable and excellent manual From
VDU STAND Stainless Steel Support protects your micro
COLOUR TV CABEL 14 Colour Monitor lOMIv 430 pixels

ulysis C 7 95

£13 95

f 7 95

f 1795
2 50

2 00
4 95

7 95
2 95

4 95
4 95

9 95

C 5 95 A R

f 34 74 R

£55 00 R

f55 00 8
f05 00

£34 74 B
£32 50 B

£27 50 B

£6 95

£4 50

£1995
£369 00

£269 00

£TBA

£379 00

£199 00

£1995

£189 50

ADD VAT TO ALL PRICES EXCEPT MANUALS AND BOOKS.
FOR COPIES ON DISCS ADD £1.75 PER DISC. NO PACKING CHARGES

MOST PROGRAMS AVAILABLE ON MICRONET 800

If you want further information before parting with your
hard earned cash send for our free brochure to:-

Micro-Aid (MU)
25 Fore Street. Praze. Camborne,

Cornwall TR14 OJX

Tel 0209-831274

Make the most of your BBC Micro...
with the latest addition to the Pitman
Programming Pocket Guides series:

Pocket Guide to Programming for the BBC Micro
Neil & Pat Cryer/0 273 01979 1/October

Specificallydesigned for quick, easy access - this jargon-
free guide will help you get the most from your BBCMicro.

ALSO AVAILABLE

Pocket Guide to BASIC
Roger Hunt/0 273 01685 7

Pocket Guide to COBOL
Ray Welland/0 273 01650 4

Pocket Guide to FORTRAN
Philip Ridler/0 273 01683 0

Pocket Guide to PASCAL
David Wat t/0 273 01649 0

*$ Pocket Guide to FORTRAN 77
& Clive Page/0 273 01973 2

•^l Pocket Guide to the Assembly Language
^ for the 6502

Bob Bright/0 273 01990 2

COMING SOON in January 1984, further guides on
the Apple, the Pet, Statistical Programming and

Ihe Assembly Language for the Z80.

All titles ONLY £2.50 BACH

Order NOW from your bookseller.

Pitman Publishing, 128 Long Acre, London WC2L 9AN

• Pitman

EDUCATIONAL SOFTWARE
For children ages 4-11

CDUCare's sp

ZX81
with

SPECTRUM
SUPPLEMENT

rbecK

pagost#0"x/0 122 pi

All programs suit IK ZX31 )

LVUH3
MICRO

{Model A and Model B )

WITH COLOUR, SOUND AND

OTHER ENHANCEMENTS

PROGRAMS WRITTEN IN
STRUCTURED FORM

0"7 QC Paperback
<C/ / v? \J 110pagos

<£»
These programs cover a wealth ot basic concepts every child
will meet in primary education. They are produced by protessional
educators and have been thoroughly tested in a primary school.
Designed to go beyond drill & practice they promote learning
through interaction and discovery. Programs range trcm counting
and simple arithmetic to ones dealing with volume, balance and
direction, mostly in form ot games. Each program is short but
powerful and comes with full documentation.

» To:

I EDUCARE
I 139a Sloane St
, London

I SWIX 9AY

Please sand copies Educare's 50 on ZX81/Spectrum. '
. .. .copies Educare's 50 on BBC Micro.

I enclose cheque/postal order forC . I
Name
Address _ _ _|

L«t your child benefit early - Send now BBC

KINGSLEY

R.G.B. MONITOR/TV
(GRUNDIG APPROVED)

As supplied to Education Authorities Specification
R.G.B. inputs (Analogue and Digital Levels) all models

1 Volt P.P. composite video (remote model only)
Teletext decoder available to plug into chassis, (remote
model only). Remote control of computer via monitor

(remote model only). Sound input gives access to audio
amp all models. Instantly switches back to TV.

12" MONOCHROME MONITOR^ £95 + VAT
14" COLOUR MONITOR/TV £227 + VAT
16" COLOUR MONITOR/TV £255 + VAT
1 6" COLOUR MONITOR/TV REMOTE £295 + VAT
20" COLOUR MONITOR/TV REMOTE £315 + VAT
22" COLOUR MONITORATV REMOTE £340 + VAT
26" COLOUR MONITOR/TV REMOTE £380 + VAT
PLUG IN TELETEXT MODULE £75 + VAT
CONNECTING LEAD £5 + VAT
CARRIAGE AND INSURANCE £9.50
4 YEAR GUARANTEE £29.60

KINGSLEY

40-42, Shields Road, Newcastle-upon-Tyne,
IME6 1DR. Tel: (0632) 650653
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SPELLWISE
IS YORE SPELING REELY ATROSHUS?

Or is it just a littel bit off kei?
In either case you need SPELLWISE.

SPELLWISE

• is a spelling checker for use with your BBC
micro and WORDWISE word processor

• contains an expandable tape-based dictionary
of over 3000 words.

• has a comprehensive user manual

SPELLWISE diligently checks every word in your
text against the SPELLWISE data tape. When it has
finished you will be left with a list of words which are
incorrectly spelt or not in the base vocabulary of
more than 3000 words.

The program can be interrupted at any stage for
inspection of the remaining word list and for the
insertion of personal or specialist vocabularies. For
this purpose software is included to enable you to
create your own data files.

SPELLWISE comprises a set of two tapes plus a
complete user manual. It is designed for use with a
cassette recorder with motor control.

SPELLWISE costs £12 (including p&p) and can be
obtained from:

DATAWARE FREEPOST SWINDON SN3 4BR

mimiio
PRESENTS

&ft

' A brand new fantasy quiz game
^) l A. written for the BBC micro.
Tour task is to make your way

...rough the different classrooms of an old
school, now haunted by itsold masters. These

question-happy ghostly masters can be beaten by
ra combination of luck, skill and a good memory.*
And you're against the clock all the way. "Ghosts

r of Grunley Grammar" is magic to play (and it/J
improves your general knowledge as well).

• For BBC model B, or model Awith .12 K.
Workson all operating modes 0.1 to 1.2.

• Electron version now available tool

TAPES: £6.45

(£5.95 plus 50p. p. & p.)
DISCS (40 track): £7.95

MAGIC SOFTWARE LTD., Dept MU1,
ASHFIELD ROAD, ELMSWELL,
BURY ST. EDMUNDS, SUFFOLK.
State clearly (or which micro when
ordering

Trade and
Educational

Enquiries welcome

108 MICRO USER October 1983

TWIN TUBE ©
COMPUTER WORK STATION

FROM

Lowland Designs Ltd.

Overall size 900 x 600 x 700mm high.
Adjustable monitor shelf, wire harness tray, 4 way

6amp conblock.
Plastic drawer, castors, matching colours to the

BBC Micro.

£72.50 + VAT £10.87 = £83.37
Also available 1200mm long at £85.60 + VAT.

For further information write or phone:

LOWLAND DESIGNS LTD.,

Well Road, Lockerbie, Dumfriesshire DG11 2EZ.
Tel: 05762 3399. Telex: 778264

NOW ON

DISC
OR

TAPE

A BBC WORD-PROCESSOR

FOR HOME, SCHOOL, COLLEGE OR BUSINESS
WITH

* BACKGROUND PRINTING * ON-SCREEN
FORMATTING * DECIMAL TAB WITH

AUTOMATIC TOTALLING * DEFINABLE PRINTER
CONTROL CODES *

Print 500 labels, personalise 500 letters, or print
200,000 characters at one command - with up to

9999 copies of everything. Or use it without a
printer for your address lists, appointments diary,

indexes etc.

IT MUST BE

WORDSWORTH
TAPE £17.25. DISC (40 OR80 TRACK) £19.50
FROM YOUR DEALER, OR DIRECT FROM

IAN COPESTAKE
Dept. W9, 23 Connaught Crescent. Brookwood. WOKING, Surrey. GU24

0AN. Tel: 048 67 Brookwood 4755
Goods despatched by return. Printing service available.
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THE B BC MICROCOMPUTER

CAR BADGE
ryvp

UNITED KINGDOM ONLY

• COLOUR: CREAM ON DARK BROWN BACKGROUND

• SOLID, DIE CAST, CHROMED, ENAMEL

• COMPLETE WITH BACKPLATE & GRILLE FITTINGS

• BADGE BAR AND BUMPER FITTING HOLES

• MAIL ORDER ONLY £3.80 (INCLUSIVE)

J Please send me Badges
if,
♦ I enclose cheque/P.O. payable to HAWTHORN
*

*
*
*

*
*
*

*

Address

*
*

*

Name J
*

*

*
*

*

** Send to: J
* "Hawthorn", 90 Victoria Street, Hyde, Cheshire *
i'^i'/'j'»>'i'iH'i'irirlr1rir1ri/irlr,r)i,rii)r^^,r^tr,r^/rttjrjr1iJ.-It^,tirtrJr,rtr^,rff/i,t^Jr,',r,','1't'^l

BBC 1983 LICENSED BY BBC ENTERPRISES LTD.
.V/////////////////////////////////M^^

It's time to S-T-r-e-t-C-H your Micro!
with new books and software from MCGraw-Hill

Structured Programming: A First Course
for Students and Hobbyists
Peter Gosling
The meritsand techniquesofstructuredprogramming
are explained in this book, withexamples of the way
real-life programs are designed and written.
ISBN 07 0847010 £5.95

IInformation Handling forthe ZXSpectrum
C.A. Street

This book explains how filehandling programs are
designed, used, developed, and written. Details of the
accompanying software are given below.
ISBN 07 084707 X C6 95

I ISpectrum Information Handling Routines
C.A. Street

Contains thirtyprograms and program segments with
machine code routines forsorting.Saves hours of
keying!
ISBN 07 084726 6 £6.95 inc VAT

PROFILE 1
C.A. Street

Aspreadsheet file handling systemforthehobbyist or
small business needing a cataloguing,mailingorstock
control system Handles both numeric and alphabetic
information, selects, prints, processes, calculates and
manipulates words and numbers.
ISBN 07 084706 I £9.95 inc VAT

The Spectrum Workshop: Word
Processing and Beyond
Randle Hurley
The Spectrum can be used as a wordprocessor! The
programs in this book are as comprehensive as a
dedicated commercial package, and are fully
described, line by line.
ISBN 07 084704 5 £6.95

3 Spectrum Interfacing and Projects
G.D. Bishop
This book shows how to use the Spectrum to control
the outside world and contains many examples,
programsandcircuits, including a DAC. ADC and
latch fullconstructiondetailsrHardware kitsare
available for projects as well as|software.
ISBN 07 084702 9 £6.95

Spectrum Interfacing Programs
G.D. Bishop
Thissupportsoftwareprovides allthenecessary
programs to drive the projects in the above book.
ISBN 07 084709 6 £6.95 inc VAT

ZX81/TS1000 Programming
for Young Programmers
Linda Hurley
Abook intended to teach childrenaged 9 upwardshow
lo program in BASIC,through games and movements.
calculated to hold a child's interest
ISBN 07 084595 6 £4.95

I :ZX81/TS1000 Programs for Young
Programmers
Linda Hurley
Consists of three games programs not included in the
above book and provides many extensions and
improvements in the book
ISBN 07 084700 2 £5 95 inc VAT

Learn and Use Assembly Language on the
ZX Spectrum
Tony Woods
This book provides a detailed step-by-step
introductionto Assembly Language Programming
ISBN 07 084705 3 £6.95

ZX Spectrum Machine Code Assembler
ACS

A full-function machine code assembler which
enables the Spectrum to 'speak' Z80 Assembly
Language. A must for arcade enthusiasts.
ISBN 07 084717 7 £7.95 inc VAT

Invent and Write Games for the ZX
Spectrum
Noel Williams

This book teaches youhowto writeyourown graphic
and adventure games programs. See below for
accompanying software.
ISBN 07 084719 3 £6.95

Spectrum Adventures
Noel Williams

Three games are included along with additional
programs not in the book. The programs are
listable and can be examined and modified.
ISBN 07 084720 7 £5.95 inc VAT

Programming the Dragon for Games and
Graphics
Geoff Phillips
Programming techniques inBASIC- including a stock
control (freezer contents) program, an Adventure
game and Star Battle. See accompanying software
ISBN 07 084703 7 £5 95

Dragon Games and Graphics
Geoff Phillips
All the major programs in the book - Breakout. Clock.
Freezer. Adventure. Cards and Star Battle. All in
BASIC can be listed, to save a lotof keying
ISBN 07 084715 £7 95 inc VAT

m
I I Please send me further details about the above

series

These books willbe available at allgood
booksellers, but in case of difficulty you may
order any of the above books, by just ticking
the titles you require: Fillin your name and
address, and send this advert (or a copy of it)
with your cheque or postal order to:
Marketing Services Department,
McGraw-Hill Book Company (UK) Limited,
FREEPOST, Maidenhead, Berkshire, SL6
2BU.

Name:

Address:

MU
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CHESS LISTING

From Page 63

,255,240,0
3160 VDU 23.234,255,255,255,255,255

,240,0,0
3170 VDU 23,235,252,254,254,255,240

n a a
, V, V , .•

t,qa iinii ii nee -re nee nee ore rjrc

ice we ijce

3190 FqndX=Black£

3200 QrigY7.=704
3210 FOR QrigX/^0 TD 224 STEP 32
3220 PROCdraw_row iQrigX":.Or i gVX)
3230 GriqY':=0rigY'̂ 64
3240 NEXT

3250 ENDPFQC

3260 REM

4000 REH H DRAW ONE ROW OF BOARD

4010 DEF PRDCdraw_rovi(GXL0n}
4020 REH alternate foreground

4030 FgndA=3-FgndA
4040 FOR 1=1 TO 8

4050 PRQCdraw_squ3rB{0XX,0YX)
4060 Gxv=nxx+12e

4070 m=m+>c

4080 NEXT

4090 EMDPR0C

4100 REN

5000 REH ** DRAW A SINGLE SQUARE

5010 DEF PR0Cdraw_5quare(XLYXi
5020 REH Invert foreground colour

5030 GCOL 0,FgndA
5040 FqndX=3-Fqnd^

5050 hove n,n

5060 VDU 224,225,226,227,22B
5070 VDu B,B,8,8,8,10
5080 VBU 229,255.255,255,230

5090 VDU 8,8,8,8,8,10
5100 VDU 231,232,233,234,235

5110 ENDPROC

5120 REM

6000 REM *** Draw the inajor pieces
f*i

6010 DEF PROCdrawjiieces ttoiz;xz

6020
I1'-'

PROCrook

6030 PRQCknight

6040 PROCbishop

6050 PROCqueen

6060 PROCking
6070 FRGCbishop

6080 PROCknight

6090 PRQCrook

6100 ENDPROC

6110 REM

7000 REH *** R0GK ***

7010 DEF PRQCrock

110 MICRO USER October 1983

7020 PROCcIear

7030 REH shape
7040 VDU 23,228,0,0,0,27.31,31,15

.15

7050 VBU 23,229.0,0,0,216,248,248
240. 240

7060 VDU 23.230,7,7,7,7,7,7,7,7
7070 VOL1 23,231,224.224,224.224,224

.224 224,224

70S0 VDU 23,232.15,15,31,63,63,31
,15,0

7090 VDU 23,233,240,240,248,252,252
,243,240,0

7100 REH highlight
7110 V'DU 23,236,0,0,0,0,64,64.64

,64

7120 VDU 23,237,0,123,123,128,128
,128,128,128

7130 VDLI 23,238.192,64,96,32.48,0
ft 0

7140 REH outline

7150 VDU 23,243,0,0,31,36.32,32,16
.16

7160 VDU 23,244,0,0,248,36,4,4,8
n

7170 VDU 23,245,8.8,8,3,8,6,8,3
7130 VDU 23.246,16,16,16,16,16.16

''•V-

7190 VDU 23,247,16,16,32,64,64,32
,16,15

7200 VDU 23,248,6,8,4,2,2,4,8,240
7210 PROCdrawjnece

7220 ENDPROC

7230 REH

3000 REH *** KNIGHT **+

3010 DEF PROCkniqht

3020 PROCclear

3030 REH shape
8040 VDU 23,226,0,0,0,0,1,3,3,7

8050 VDU 23,227,0,0,0,0,0.0,192,240
8060 VDU 23,228,15,31,31,63,63,63

.63.31

S070 VDU 23,229,252,252,240,248,128
,192,224,240

8080 VDU 23,230,31,31,15,7,7,31,31

,15
8090 VDU 23,231,248,252,252,248,240

248,248 240

8100 VDU 23,232,15,63,127,127,127

8110 VDLi 23,233,240,252,254,254,254

252,240,0

3120 REH highlights
8130 VDU 23,235,0,0,0,0,0,0,0,64
E140 VDU 23,236,0,0,0,0,0,0,123,123
8150 VDU 23,237,192,64,96,32,0,0

,0,64

3160 VDU 23,238,96,32,48,16,0,0,0

,0

8170 REH outline

8180 VDU 23,241,0,0,0,1,2,4,4,8
3190 VDU 23,242,0,0,0,0,128,192,48

19

8200 VDU 23,243,16,32,32,64,54,64

,64,32

3210 VDU 23,244,2,2,12,4,120,32,16

8220 VDU 23.245,32.32.16.8,24,32

,32,16'
8230 VDU 23,246,4,2,2,4,8,4,4,8
8240 yDL! 23,247,43,64,128,123,128

,64,48,15
3250 VDU 23,248,12,2,1,1,1,2,12,240
8260 PROCdraw_piece

8270 ENDFROC

8280 REH

9000 REH *** BISHOP ***

9010 DEF PRQCbishop

9020 PRQCclear

9030 REH shape

9050 VDU 23,227,0,0,0,0,0,128,128

.0

9060 VDU 23.228.6,6,15,15,15,3,3

, •

,192,192,224

9080 VDU 23,230,31,3,3,3,3,7,7,7
9090 VDU 23,231,248,192,192,192,192

,224,224,224
9100 VDU 23,232,15,31,63.63,63,31

,15,0

9110 VDU 23 233 240 248,252.252,252

243.240 0

9120 REH hiqhliqht

9130 VDU 23,236.0,64,64,96,0,0,0
,0

9140 VDU 23,237,0,0,123,123,128,123

129 192

9150 VDU 23,233,64,64,96,32,0,0,0

9160 REH outline

9170 VDU 23 241 0 0,0 0,1,2,4.4

9130 VDU 23,242,0,0,0,0.128,64,64

,224
9190 VDU 23,243,9,9,16,16,16,12,4

9200 VDU 23,244,144,16,8,6,8,48,32

.24

9210 VDU 23,245,32,28,4,4,4,8,8,8
9220 VDU 23,246,4,56,32,32,32,16

.16,16
9230 VDU 23,247,16,32,64,64,64,32

,16,15

9240 VDU 23,^48,8,4,2,2,2,4,3,240
9250 PROCdr3w_piece

9260 ENDPROC

9270 REH



10000 REM ** NULL CHARACTERS **

10010 DEF PROCclear

10020 REH produce clear areas for
10030 REM rook, knight and bishop
10040 FOR Char2=224 TO 242

10050 VDU 23,CharX,0,0.0,0,0,0.0,0
10060 NEXT

10070 ENDPROC

10030 REH

liOOO REH *** QUEEN ***

11010 DEF PROCgueen
11020 REH DEFINE 4 CHARS FOR HEAD

11030 VDU 23,224,0,0,0,0.1.3,3,7
11040 URII •>"* 77S :'! ft ft ft 17S 10? 10?

224, .....

Jjfi'vo VDJJ 7" 2*?/i 63 63 TI 15 7 7 3

.3
1:060 VDU 23,227,252,252,248,240,224

,224,192,192
11070 REH DEFINE 2 CHARS FOR HIGHLIGHTS

11080 VDU 23,234,0,0,0,0,0,123,0,0
11090 VDU 23,235,163,0,64,192,128

178 ft ft

11100 REH DEFINE 4 CHARS FOR OUTLINE

11110 VDU 23,239.0.0,0.1,2,4,4.56
11120 VDU 23,240,0,0,0,128,64,32,32

11130 VDU 23,241,64,64,32,16,3,3,4
.4

11140 VDU 23,242,2,2,4,3,16,16,32
7.7

•1150 pROCroyal_base
11160 PRGGdraw piece

it no cNBPi?nrtin y tafiwi iiwu

11130 REM

12000 REH *** KING ***

12010 DEF PRQCking
12020 REH DEFINE 4 CHARS FOR HEAD

12030 VDU 23,224,0,1,3.3,1,1,3,7
-12040 VDU 23,225,0,128,192,192,128

,128,192,224
12050 Unil 21 ??A V< 31 I'v 15 7 7 "?

.3

12060 VDU 23,227,248,248,240,240,224
,224,192.192

12070 REH DEFINE 2 CHARS FOR HIGHLIGHTS
12030 VDU 23,234,0,0,128,123,0,0,0

,0

12090 VDU 23,235,96,0,64,64,192,123
,128,0

12100 REH DEFINE 4 CHARS FOR OUTLINE

12110 VDU 23,239,1,2,4.4,2,2,4,24
12120 VDU 23,240,123,64,32,32,64,64

.32,24

12130 VDU 23,241,32,32,16,16,8,8,4
,4

12140 VDU 23,242,4,4,8,8,16,16,32
32

12150 PROCroyal.base

12160 PROCdraw_piece

12170 ENDPROC

12180 REM

13000 REH H BOTTOM OF KING AND QUEEN

*

13010 DEF FROCroyal base

13020 REH DEFINE 6 CHARS FOR SHAPE

13030 VDU 23,223,7,31,3,3.3,3,3,3
13040 VDU 23,229,224,245,192 192 192

J07 159 iqv

13050 VnU 23 230 7-7.7 7 15 15 XI

,63

13060 VDU 23.231.224 224 224.224 240

.240,243,252

13070 VDU 23,232,63,63,127,127,127
,63,31,0

13080 VDU 23,233 252 252 254 254,254
.252,248,0

13090 REH DEFINE 3 CHARS FOR HIGHLIGHTS

13100 VDU 23,236,0,0,0,0,128,128,123
,128

13110 VDU 23,237,128,192,64,64,64
,64.32.32

13120 VDU 23,238,32,48,48,24.24,0
.0,0

13130 REH DEFINE 6 CHARS FOR OUTLINE

13140 VDU 23,243,24,32,28,4,4,4.4
4

13150 ur-ij 23 "34 24 4 5A 7? 3.7 37

7*3 ~fr)

13160 VDU 23,245,8,3,3,8,16,16,32
,64

13170 VDU 23.246,16,16,16,16,3,8,4

13180 VDU 23.247.64,64 123,123,126
aa 37 31

1319G VDU 23 248 1 "> 1 ! 1^4 "4a

13200 ENDPRGC

13210 REH

j40CO REN *+* DRAW A PIECE ***

14010 DEF PRQCdraw piece

14020 REH select colour, scve to start

14030 SCOL 0,G'dU

14040 MOVE XLY".

14050 REM draw shape

14060 VDU 224,225,3,8,10,226,227,3
a 10 ??R i>?9 a a in 730 771

R Q 1n 777 773

1407O p£M phannq f.i ...hi I- p i-r Mphllflht

1.. ftort cr»ni ft 7HvoU CouL 'J,.J

14090 HOVE II Vi
14100 VDU 9,234,3,10,235.8,10,236

n u\ 777 a 1A 770,0,iU,ZJ/,0,iU,iOO

14110 REH now cyan for outline

14120 GCOL 0,1
14330 HOVE XX,U
141413 yny 239,240.8,3,10 241,242.8

,8,10,243,244,8,3,10,245,246
.3.3,10.247,248

14150 REM adjust origin for next piece
14160 XV=vv+128

14170 Y'=Y^+16

14180 ENDPROC

14190 REH

15000 REH ** DEFINE PAWN-SHAPE **
15010 DEF FF0Cdef_pawn -
15020 REH main shape

15C30 VDU 23,224,0,0,0,0,0,1,3,7

15040 VDU 23,225.0,0.0,0,0,123,192

,224

15050 VDU 23,226,7,3,1,7,1,1,3,3

15060 VDU 23,227,224,192,128,224,128
,128,192,192

15Q7Q Unil 73 77P. 7 7 ]<• 71 l] 71 ,c

[508^ VDU ">3 ?"'c *>74 772 740 ?4R ^ia

,248,240,0

15090 REH highlight

15100 VDU 23,230,0,0.0.0,0,0,0,192
'511A unil 73 9T1 17C ft ft ft ft ft ft 170

15120 VDU 23,232,123,123.192,64,96
A 0 0

15130 REM outline

15140 yDU 23 233 0 0 0 0 12 4 8

15150 VDU 23,234,0.0,0,0,123,64.32

,16

15160 VDU 23.235,8,4,6,8,6,2,4 4

15170 VDU 23,236.16,32,96,16.96,64
,32,32

15180 vDU 23,237,8,8,16,32,32,32,16
,15

15190 VDU 23.238,16,16,5,4,4,4,6,240

15200 ENDPROC

15210 REH

16000 REM *** DRAW A PAWN ***

16010 DEF PRQCdraw,pawn(Col2J
16020 REH select position arid colour

16030 MOVE QrigX%,DrigV7;
16040 GCOL O.CoH

16050 REH draw shape

16060 VSU 224,225,6,8,10,226,227,8
,8,10.228.229

16070 REH highlight
16030 GCOL 0,3

16090 VDU 3,11,11,230,3.10,231.3,10
777

16100 REH outline

16110 HOVE GriqXMriqYV
16120 GCDL 0,1
IA130 unsj 737 73d a a 1ft 77=; -7; n

P 1ft 777 77P

16140 REM re-position for next pawn

16150 DrigXX=0rigX7.tl28
16160 0rigYX=0rigYV+16
16170 pawns_drawn=pawns_drawn+l
16180 ENDPRGC

16190 REH

16200 REH **** End of prograa ****
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GARLAND COMPUTING
35 DEAN HILL TELEPHONE: 0752 41287

NEW BBC RELEASES

LEARNING MATHS A series of programs for ages 9-12.
Each package contains 3 to 4 programs, many with
animations and entertaining games to help learn the
principles of maths in school or at home. (Each Package
£7.00)

Angles . Directed Numbers . Fractions . Co-ordinates and
Lines . Symmetry . Motion Geometry . Sets . Elementary

Statistics . Ratios

MUSIC TUTOR A unique and absorbing program which
helps you to learn or create music. Notes can be entered in
various ways, and the pitch and duration displayed on the
screen on a treble clef. Other options allow you to play back,
alter, make permanent copy and more. Full documentation
(£10.95)

EDUCATIONAL GAMES Three programs which will
provide fun for all the family and help to improve children's
spelling, concentration or ability to estimate angles and
distances. (Each £5.95)

Wordsquare . Pick-A-Pair . Sea-Battle
Prices include VAT and P&P. Available by mail order, or from
selected computer stores and educational suppliers. Send
for full details of our extensive range of educational
software.

THE EDUCATIONAL SPECIALISTS
35 DEAN HILL . PLYMOUTH . PL9 9AP

TELEPHONE 0752 41287

THE TYPING MASTERtm
(The typing tutor that puts you in a

class of your own)
The Typing Master' program exists to teach you to type. The
easily-met target is 30 words per minute with 95% accuracy over 30
half-hour sessions. The following facilities help you to accomplish this
standard.
'Sight & Type' introduces you to the keyboard with the correct finger
for each key and takes you to a speed of around 12 words per
minute.
Touch-Typing' takes you to around 24 words per minute at the same
time ensuring you learn the peripheral keys to the same standard as
those most commonly used.
'Practice Exercises' gives Non-timed accuracy orientated exercises
and Timed speed/accuracy exercises. The results are given in words
per minute and percent accuracy. The target standard (and far
beyond) is achieved through this module.
'Session Monitor' holds your hand all the way through the course
from first use of the program to that final, very useful result.
To back up the program you get a 4-page documentation on how to
approach the course and a record card to fill-in as you progress
through the modules.
The Typing Master' is not a toy. It is a professionally written
program which has as its sole purpose the teaching of
typing/keyboard skills in a way that is friendly and fun. It was written
by a typing instructor and it has been marketed world-wide on CP/M,
MSDOS, PCDOS and other operating system-based machines over
the last two years.
Now it is available for the BBC Micro in two versions: 'Basic Version'
(Single-user), or; 'Business/Schools Version' (up to 99 users). The
latter adds other facilities including a 'Records File' module for the
upkeep of each user's record.

BBC Micro Basic Version" (Model A or B) (cassette) £20.00
BBC Micro Business/Schools Version* (disc only) £125.00

Please send payment with order to:

Anthony Ashpitel
Software Systems,

56 London Road, Harleston,
Norfolk, IP20 9BZ.

Tele hone: (0379) 852807
• OS 1.0+
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WALTERS NEW
STACK-A-DRIVE

GIVES YOU THE
BEST IN DISC DRIVE TECHNOLOGY,

PLUS A UNIQUE IDEA . . .
Walters and Teac have combined to give you the best disc drive.

Youcan buy your first now and later just STACK another!
And no more cables to purchase either!

FULL 1 YEAR WARRANTY

' HOOK. 40 track Single Side Pack £181.00 + VAT = £208.15
B3400K, 80 track Double Sided Pack £299.00 + VAT = £343.85

Use them in any configuration, but remember your BBC willonly
support 4 surfaces. For example an 800K dual configuration
would cost just £598.00 + VAT = £687.70
OPTIONAL EXTRAS

^Universal Cable Set (takes both SINGLE and DUAL
configuration £11.50 + VAT = £13.22

•> Disc utilities and manual £15.00 + VAT = £17.25

Delivery, including insurance £4.50 for single r VAT = £5.17
£7.50 for two drives + VAT = £8.62,

PRE-CHRISTMAS OFFER!
100K £10.00 OFF = £11.50 INC. VAT
400K £19.00 OFF = £21.85 INC. VAT
800K £38.00 OFF = £43.70 INC. VAT

All orders received prior to 1st December. 1983.

Further information about this exciting new idea or details of our
complete range of BBC accessories and peripherals may be obtained

by phoning us on Stourbridge (03843) 70811.

WALTERS COMPUTER SYSTEMS LTD.
12 HAGLEY ROAD, STOURBRIDGE, WEST MIDLANDS DY8 1PS

TEL: STOURBRIDGE (03843) 70811 (9 LINES)

RUSH ME AN ORDER FORM



&D0GJEWDOB
DEAR Micro User,

PROCletter: PROCname of
writer:END

DEFPROCletter: I am get-
ling a little tired of hearing the
cries of the inane structuralist
whenever programming comes
to the fore.

It seems that there are two
sets of programmers at large,
those who shudder at the
thought of using anything but a
PROC statement, and those,
possibly reared on "inferior"
Basic, who fill their programs
with GOTOs and GOSUBs like

they were confetti.
An analysis of which techni

que is the better has led me to
thefollowing conclusions.

The all-GOTO approach is
obviously incapable of being
used in long programs as you
needto keep checking wherethe
program is going next... it can
end up like Spaghetti Junction
in the listing.

Now the all-PROC man is
just as foolish, as he will swear
that under no circumstances

must anything other than a
PROC be used. Ten years with
a ZX81 is the usual punish
ment. (Yourfaint-hearted micro
user of the August 1983 edition
appears to have encountered
such a fellow.)

To use PROCs ALL the time

is, I have found, totally beyond

PROCcdc with caution

when spurning GOTO
reason.

I have written this letter in

such a manner, where there is
no need to have used any
PROCs ... as you can see they
clog up the visual running order
and one has to check all the
DEFPROCs to see what the
actual program looks like.

In the end you are going back
and forth through the program
as if you'd used GOTOs in the
first place.

Also having to use three com
mands instead of one (PROC,
DEFPROC and ENDPROC or

GOTO) is a waste of vital
program space, and in a game
like your King Kong (April
issue) can even lead to "No
room."

Nowfrom personal program
ming experience just hear this: I
am currently writing a piece of
software and had written the
entire "order"oftheprogram in
one line of PROCs, like the top
of this letter, and was then
defining each PROC in turn.

However, when I came to
change mode in a PROC I got
"Bad mode". So I then put the

mode changes in between the
PROC statements.

OK so far. But then I had to
use the VDU5 command, and
overlap several shapes in
different colours. Because it
was used inside a PROC defini
tion it now refused to either
change mode OR go into
VDU5.

If I were to put the VDU5
outside the PROC, I'd have had
lo split one PROC into two. The
situation was obviously
hopeless. PROCs had let me
down.

Is this usual for them to
"refuse" certain commands?
My remedy was to scrub the
"extra" line I'd used at the start

for all the PROCs, which was
gradually getting longer and
longer, and all the wasteful
DEFPROCs and ENDPROCs!

Now I could change mode
whenever I felt like it, and use
VDU5. However, not wishing to
be an extremist, I included a
few PROCs that were
necessary, as they did repetitive
actions.

I never use a PROC for the

Take the blue viewpoint

sake of it, like some seem to do.
This time I only use themfor

time loops, etc (for example
PROCt(500)). And as for
GOTOs, they are excellent at
handling inputs - if the input
doesn't equal 'Yes' or 'No',
GOTO the line where it asks the

input question again, for
instance.

I've never had any problems
with them at that level.

The point is not to swear by
any method, but to use either
command in its proper place.
Both are necessary. That is why
both are in the Basic.

Why do you think GOTOs
and GOSUBs are in, otherwise,
Mr. Structuralist? ENDPROC

DEFPR OCname_of_writer
— Christopher Hester, West
Yorks.

• The reason mode change
won't work inside the PROC

definition is that it would

destroy the basic stack which is
situated just below HIMEM.

As to your query about
VDU5, the answer is that we
don't know why it won't work
for you. It does for us!

The

speedy one
I HAVE recently become in
terested in machine codefor the
BBC Micro.

I have now managed to attain
a decent standard in pro
gramming machine code and
can use Mode 7 graphics, but
have found it very difficult to
use machine code graphics in
the hi-res modes without the use

of the OS, which is too slow.
Could you do a series of

articles on machine code gra
phics in hi-res modes without
using the OS and also in
corporate sound without the
OS?

Finally, I would like to add

WHEN using Mode 0 I suggest
readers change the colour ofthe
background to white and the
foreground to blue by using
VDU19 to redefine the white
and black, as it is much easier
to read and betterfor the eyes
than the normal Mode 0.

It's great to be able to use the
sound facility but often in
arcade typegames the volume is
much too high even with a large
book over the speaker - and it's
a shame to switch it off.

Why can't the games writers
allow you to change the volume
or at least turn it down?

Many schools, including
mine, have both a BBC and a
380Z Research machine. Is
there any way in which you can
use the 380Z disc drives with

the BBC without it costing too
much ?

Can you recommend an
efficient compiler?

And, finally, is a Cobol ver
sion for the BBC likely to
appear in the near future? -
Simon Taurins, Llanelen,
Gwent.

• If you open up your BBC
Micro you will find in the
bottom left hand corner a

printed circuit board on which
is a small blue plastic block. If
you examine this you will find
there is a small screwdriver slot

- this is a volume control and

may be used to turn the volume
down.

As to your second question,
we know of no one using the
BBC disc drives with the 380Z

research machine without it

costing too much.
There is as yet no full com

piler for the BBC Micro, but
Acornsoft are working on
Cobol for the Beeb. No release

date has been announced.
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From Page 113

that I feel your article on King
Kong was a little trivial. When
writing an arcade style game in
Basic it is usually far faster if
most of the program is written
in a less structured manner.

Contrary to popular belief,
the GOSUB command on the

Beeb is faster than the PROC
command.

Also why waste memory
making a PROC for slowing
down when a FOR . . . NEXT

loop can be used?
The PROC uses a lot of

memory to be defined and then
the actual call is large too. -
Barry Wakelin, Greatham,
Hants.

• A machine code course

which will cover your require
ments is currently being written
for us.

It will cover most of the

points you require, as will
Acornsoft's forthcoming book
"Creative Assembler".

The author of King Kong
thoroughly agrees with you.
After all the object of the
exercise was to produce an en
joyable, exciting game, which
he achieved.

Having said that, some still
prefer us to publish structured
programs - they're easier to
debug!

In praise
of tape
I WRITE to defend the BBC
Micro's much-criticised cassette

system, and hope my
experiences will be of help to
readers.

I have the Model A with the
0.10 OS. This, together with the
fact that I use a combined
radio-cassette with twin

speakers, is generally con
sidered to be a bad choice.

However, I previously used a
7-pin Din with two 3.5mm jack
plugs, and found I could only
load programs — sometimes
unsuccessfully.

I later bought two 5-pin Din
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Cassette specifications
ACORN Computers have
asked us to pass onto our
readers their following reply
to a letter "indirected"

through Micromail:
THE specifications of the
cassette interface of the
BBC computer, and for
reference our data recorder,
are as follows:

BBC Computer
Output impedance < Ik

ohms

Input impedance > 100k
ohms

Output level nominal
200m V P-P

Dynamic input range
nominal 50mV - 5V P-P

BBC Data Recorder

Output impedance < Ik
ohms

Input impedance =40k
ohms

Output level nominal
275mV RMS

Input signal range 6m V —
200mV RMS

We were well aware

during our work on the BBC
computer design that people
would wish to use many

plugs, and can now load and
save perfectly.

I use TDKferric oxide tapes
- the cheapest - and have never
failed to load or save programs.

Not only that, but the radio/
cassette can be at any volume,
either minimum or maximum.

The tone control also makes

no difference to loading or sav
ing.

I have also found that I
cannot load or save programs
with the more expensive
chromium dioxide tapes. -
Ewan MacLeod, Stewarton,

Ayrshire.

Overpriced
at £400?
I AM going to buy a micro in
the nearfuture. At the moment I
am looking at the BBC Model
B.

Apart from its excellent gra

different types of casette
recorder with their com

puters and that they would
need some means to test and

set the correct level.
After much thought it was

decided not to provide the
signal level specification, as
it was felt that this would
cause some confusion with a
large number of our
customers (with particular
problems caused by figures
given for various recorders
in dB.RMS or peak-to-peak
values).

Instead it was decided to

provide the section on the
beginning of the Welcome
cassette in the hope that
people would be able to
adjust the volume controls of
their recorders to set the

correct level.

This was based on the

observation that the cheapest
recorders always seem to
work once the correct signal
levels have been set. — Mike

Bicknell, Customer Service

Manager, Acorn Com
puters.

phics, I want a machine that
eventually I could use as a word
processor - not to mention
educational software for the
kids.

However the Beeb looks a

trifle overpriced at £400. Now
that the Commodore 64 is
almost half the price, I can't
believe that the Beeb is twice as
good.

The Memotech MTX512
looks good too from what one
can see from the pre-release
reviews.

How will it shape up next to
the BBC? How much longer
can Acorn (or is it the BBC?)
keep the price so high?

Do you expect the price to
drop - say before Christmas?

On a different tack, are
"sprites" and "user-defined"
graphics the same animal? —
Martin Crawley, Isleworth,
Middlesex.

• The BBC Micro is worth

every penny you pay for it. Far

from being overpriced it is
underpriced and we can see
little chance of its price coming
down in the future, unless some
of the High Street stores start
discounting.

The low profit margins of the
BBC Micro make that unlikely.

Sprites bear some
resemblance to user defined

characters but are far cleverer

beasties.

Rampant
robot
MA Y I be the millionth person
to congratulate you on the high
quality of your excellent
magazine.

Inspired by your review of
"Countdown to Doom" the
adventure game by Acornsoft, I
bought it.

Now I know that one gets a
crib sheet with the game but I'm
absolutely stuck.

Even with their cryptic clues,
I have been unable to de
activate the robot.

When I bought my Beeb I
was determined not to become
addicted to playing games, but
would get down to the finer
parts of programming.

Anyway, you have been in
directly responsible for my
predicament, so I wonder ifyou
willpublish thisplea for help. -
M.B. Hollands, Warminster,
Wiltshire.

• If any reader who knows
how to de-activate the robot

would write to us we'll pass the
replies to Mr Hollands.

Way with
strings
CAN you help me with this
problem please? I always com
pile an index pagefor my discs
which is IBOOTed.

The page shows names in
full, but when a program is



COMMUNITY

BRIDGE TO THE EAST
A new experience in graphical adventure games.
It combines the excitement of an arcade game
with the subtlety of an intriguing adventure. You
take the part of a wizard who must protect a
band of would-be heroes, as they journey to save
the land by restoring the Crystals of Power. All
the action takes place in real time in exquisite
scenery interspersed with cunning riddles and
brain-teasing problems.

Model B Price £8.05

t-jpaasteafc-*

Community falls into the category of strategic
games. You take the role of Lord of the Manor
and must deal with a wide range of hardships
from starvation to murder at the hands of a
ruthless bank manager. The program is based
around the classic "Kingdom" game, including
four types of crop, four types of animal, six
possible weather conditions, a market and
numerous natural (and unnatural) disasters.

Model B Price £6.90

MINER
In 'Miner' you are trapped on an alien planet
called 'Rhondahl'. Your ship has been rendered
inoperative and you require a 'Hornfelse' crystal
to power the hyper drive. Without the crystal you
cannot attain enough power to overcome the
planet's gravitational field.
The planet is formed of 'Kyper-Marl' with
mountains of 'Granite'. Your tools can cope with
the 'Kyper-Marl', but not the 'Granite' and you
must venture into the cave system in search of
the crystal. Beware, however, the indigenous
cavemen who dwell in these subterranean vaults
and the explosives left by previous unsuccessful
and very dead end expeditions.

Model B Price £6.90

LIFE
Conway's classic game reproduced faithfully on the
BBC MICRO.

Model A Price £4.75

ULTIMA-FILE
This program is an invaluable aid to your collection
whether your interests lie at home or in the office.
ULTIMA-FILE will handle your current filing system.
Useful for keeping records of anything from telephone
numbers to stock lists. Includes an alphabetical sort.

A or B Models Price £7.50

Write to: IXION SOFTWARE
10, The Crescent, Lympsham, Weston-Super-Mare, Somerset BS24 OBH.

Cheques and Postal Orders payable to 'IXION SOFTWARE'. Allow 21 days for delivery.
(All prices include VAT & Postage and Packing)

DO YOU WANT A WORD PROCESSOR FOR YOUR BBC
OR A WORD PROCESSOR FOR YOUR BBC ?
Yes there is a difference between word processors and we can offer the best because it's the
FIRST PROFESSIONAL DISC BASED WORD PROCESSOR FOR THE BBC COMPUTER.

The MERLIN SCRIBE uses the disc on your computer the same way that professional systems costing
many hundreds of pounds do.
Until now any document you wished to create has been limited to the few pages which could be squeezed
into your computer memory. This means the computer is really using the disc as if it were a cassette!
The SCRIBE can create documents far greater in size than the computer memory, and really uses the disc
as it was intended to be used. SCRIBE automatically loads and offloads pages between disc and memory
without you even knowing it's happening!

Amongst the many super features available are:
* Optional 40 & 80 column screen format selection.
* On screen formatting - you see it as it's printed INCLUDING UNDERLINING.
* Right justify, word wrap, insert, delete, move copy & centre.
* Document merge (will merge two documents into one from disc).
* Addresses all four drive units allowed by your BBC disc system.

Plus many more professional features.
SCRIBE comes in ROM with five minute fitting instructions, printer utilities on disc and a comprehensive

manuaL PRICE £59.95
Also MERLIN SCRIBE in ROM for cassette machines £29.95, and on tape £19.95. All prices include VAT.
Post and Packaging 60p.

•••• MERLIN COMPUTER PRODUCTS (BUCON LIMITED)
VISA 18 MANSEL STREET, SWANSEA, SA1 5SG. TEL (0792) 467980
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AID at last!
Assembler Interactive Debug for the

BBC Micro with DUALSCREEN

Launched on cassette and now available

on ROM with extended features

# Discover the exciting world of fast machine code
# Powerful - but easy to use

# Essential for beginners and experts alike
# Used extensively by schools, colleges, universities
i *-._. _.._-__ and government establishments

# FEATURES _
A packed 8k ROM with over 40 commands to help you crack
machine code on the BBC Micro

Superb mode 7 colour screen with disassembled program
listing, status display and AID command and message lines

Comprehensive specification includes breakpoints, single
step, modify memory and registers, move, copy, find,
disassemble/hexdump, block fill, relocate
Excellent user guide giving detailed description on how to
use the AID'facilities

* DUALSCREEN
Unique to AID giving you unmatched power for developing or
watching machine code graphics in action. AID supports two
concurrent screens - its own and your program's, so use of AID does
not mean loss of your graphics screen. On entry AID saves the screen
ready for when you return to your program. This superb facility only
requires 1.5k of RAM and makes AID the most powerful program
available for developing or learning machine code graphics.

The most advanced machine code AID for the BBC Micro
p&padd
UKE1.50

Europe £3.00
Outside Europe

£4.50

LIiMGULIM Dept DP1,22 Lagan Walk
MICrOSySCGfflS Manchester M22 5WG

ROM

plus manual
(OS 1.2 required) £28

NOW FLY THE CASSETTE!!
ONLY £7-95

Including V.A.T. & P&P

•CURRENTLY ON

PRESTEL VIA

Dealers Contact

(0903) 206076

SPEECH ROM? TABLES TEACHER! The Doc speaks! One multiplication
in several different interesting and colourful ways. (Runs OK without S.R.
but DOC is silent). (Add f.'4.00 for disk version).
KREMLIN multi level maze escape with Gremlins/bomb/3D graphics and
sound/map/compass/quiet explore option!
HARMONY: infinite, saveable, 3D patterns of colour and sound, menu
driven.

WORD PERFECT friendly and versatile, full facility 40/80
<Vk column word processor (add C4 for disk version)

>cs.

ROYALTIES DOC PAYS THE BEST FOR THE BEST

DOCTOR SOFT
ADVANCED SOFTWARE
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[ALL OPERATING
"SYSTEMS *—' *-* *—' & BRIEFING

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

A new concept, a'new cfa'sdic.

•CURRENTLY 0*
PflESTEL VIA

MICR0NET 800

// FLIGHT
/J SIMULATOR

Wolfpack III
BBC 32K, all operating systems

Combat briefing and program
"Sometimes your first warning is a lancing disruptor beam
striking Irom beyond sometimes they materialise close at
hand. You are either quick ot dead'" "A think, tap and think
again game'"
True in-space cumulative motion, ama/ing full colour
Starfield graphics it sound. Multiple ship control, each ship
has its own mission and destiny. 4 types ol enemy, meteor
strikes. Good strategy rewarded by energy b promotion.
Poor combat rewarded by deathr (bur rescue/refuel
possiblel. Rotating base station.

NO exlras all prices fully inclusive

• Special offer £1 off for 2 itoms, E2 off
for 3 items, etc

Name

Orders to: Doctor Soft, 258 Conoygree
Rd.. Potorborough PE2 8LR
.... copies of 747 @ C7.95
.... copies of Wolfpack f!7.95
.... copies of Tables Teacher £7.95
.... copies of Kremlin C6.95
.... copies of Harmony C6.95
.... copies of Word Peifect T9.95

Address .

TOTAL C
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selected the program CHAINS
the first seven letters.

Recently I bought an RX-80
Epson printer.

It would be much more con

venient to LOAD from the disc
as I often have to edit the
programs before running, for
example, I keep letterheads on
the disc.

But I cannot replace CHAIN
by LOAD - it prints just syntax
error. There must be a way of
overcoming this. - R.Y.
McNulty, Northampton.
• Unfortunately you can
CHAIN a string but you cannot
LOAD it, so CHAIN A$ will
work but LOAD A$ will not.

Believe it or not, our editor
came to the rescue. Set up a
function key with the OSCLI
routine that contains "LOAD"

+ AS, then "press" that key
with a *FX138. The User
Guide contains the details, OS
1.0 and above.

We're going to be giving full
details in a future article

describing an interesting disc
utility.

Building
the Buggy
THE review by Mike Cook in
The Micro User in August this
year compares the Edinburgh
Turtle to the Economatics/BBC
Buggy, which is constructed
using elements of Fischer-
technik of which we are the
manufacturer.

While the article may make a
number ofpoints concerning the
technical applications of a
Buggy about which we are not
able to comment, we would like
to make a point regarding a
statement made on the first
page of the article.

Mr Cook says: "In contrast
to the precision engineered
Turtle, the Buggy gives the
impression of being made from
a child's construction set -
which it was!"

Fischertechnik may well be
designed for use by children, but
to dismiss it as a simple child's

toy is unfair, to say the least.
Fischertechnik parts are

manufactured to the highest
standard and most precise
tolerances.

The kits are used widely in
schools and universities as a

teaching aid for CDT studies
and even in industry where they
are used to test design
principles and layouts at a very
high and precise level.

Fischertechnik was chosen

for use in the BBC Buggy after
careful consideration by the
BBC, the MEP and
Economatics, the ultimate
manufacturers of the whole
Buggy, only after we were able
to prove to everyone's satisfac
tion that Fischertechnik can

maintain the precision required
for an instrument such as the
Buggy.

The Edinburgh Turtle is
designed and built in an entirely
different manner to the BBC
Buggy.

One of the important points
about this is that it is to be con

structed by the purchaser
himself, and this in itself is a
valuable part of the exercise.

Some of the problems
experienced by Mr Cook are
quite possibly the result of con
struction from the kit, and
resolving these would be an
important part of the exercise
for a purchaser of the BBC
Buggy.

To sum up the BBC Buggy,
being constructedfrom Fischer
technik, is not only engineered
with great precision, but also
allows the purchaser to use his
own experience in further
developing his capabilities. —
Martin Thomas, marketing
manager, Artur Fischer (UK)
Ltd.
• A review is a record of the

impression gained of a new
product, not a free advertise
ment. We have a duty to our
readers to explain how the
product comes across in an un
biased yet entertaining manner.

I stand by the decision to
review the two buggies in one
article as I do not think that

there will be many schools who
will be able to purchase both
and so, by definition, they will
be rivals.

The number of points that
"need clearing up" seem mostly
to agree with what I said, except
that they are couched in glow
ing salesman-like terms, but let
me clarify where we differ.

The software supplied with
the BBC buggy was, in my
opinion, quite poor. This was
the result of over-production.
The programs promised more
than they delivered.

They were confusing to
operate and when I finally
worked it all out I was left with

the feeling, "Oh is that all it
does".

This was also the opinion of
about 10 teachers to whom I

showed it.

I know it would have been

easy to drive the buggy with a
background task, so why was
one of the programs not con
structed to demonstrate this?

You seem to think the teachers

incapable of understanding it
would be capable of writing it!

The shortfall in the rotation

was not due to faulty construc
tion, as it was cumulative.
Therefore after several rotations

it was 180 degrees out.
When the test program un

wound it however, the over
rotation in the other direction

cancelled this out and the

Buggy ended up pointing in
roughly the correct direction.

I did try to remove the
bumper but it would not be
removed, it just went limp and
floppy.

The buggy had been
assembled by a post-graduate
student teacher, so I suppose
that children will do better.

None of the teachers who

saw the buggy in action were
impressed with it. I think the
trouble is that, like the software,
it promises more than it
delivers.

Mike Cook

No link
I HAVE a BBC Micro at home

and one at my business.
I would be grateful if you

would advise me of the most
economical method for trans
ferring the contents of discs
between one and the other by
telephone.

The user manual hints that

both Prestel and Econet add-on

units will do this, but the details
are not specific. —D.A.G. King,
Wrotham Heath, Kent.
• Prestel or Econet both in

volve a type of downloading,
but not of the sort you require.

As yet there is no method of
transferring programs directly
from one micro to the other via

the telephone.

Specialist groups

THE British Primary Health
Care Group is anxious to help
co-ordinate the efforts of all
those who are finding uses for
BBC computers in general
practice and primary care.

We hope to try and prevent
the inevitable duplication that
will occur, by setting up a sub
group to run a medical software
library, assist novices, and run
meetings around the country.

The library programs will be
available free to members.
Typically they will be smalt
practice accounting packages,
morbidity analysers, rotas, and
small databases for vaccination
recall. Membership will be £6

a year including bi-monthly
newsletter.

Anyone interested in joining,
or more importantly, par
ticipating in this group, please
contact: Dr R.H. Board, BBC
Group Organiser, Carisbrooke
House, Stockleigh Road, St.
Leonards on Sea, E. Sussex
TN38 OJP. - Dr N. Robinson,
PHCG secretary.

• Nice to hear of the formation
of a specialist user group. If
anyone has formed any other
special groups (or wants to)
please let us have details.
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DFS
changes

I HA VE read with interest your
review of disc filing systems in
the September issue of The
Micro User. I would like to

thank Jim Notman and Chris
Martin for thefair way in which
they both treated the subject.

I would, however, like to
point out that the Amcom DFS
that was reviewed was one of a
very early batch and certain
important aspects have been
considerably improved since the
review was carried out.

The most significant change
to the Amcom DFS has been the

removal of the heavy error
checking while handling
random access files to bring it
into line with other disc filing
systems presently available.

This has allowed for con
siderable increases in the speed

of the system.
When the DFS was

originally conceived we con
sidered including an *A CCESS
command, but concluded that it
could be dangerous to allow the
global locking and unlocking of
files indiscriminately, therefore
the *A CCESS command was

omitted.
However due to popular

demand we have now included
this command in the Amcom

DFS.

The random access file
handling routines have also
been tidied up somewhat,for in
stance the OSGBPB calls now

function in a standard manner
(including OSGBPB 8 which
Jim Notman so observantly
noticed was missing).

Lockedfiles can now be read
into memory, so Wordwise will
now function happily with this
DFS (the reduction in error
checking has also greatly
speeded up saving and loading

And finally, with tongue firmly in cheek

of Wordwisefiles).
This DFS can also handle up

to five open files in the same
manner as the Acorn DFS.

*COPY is, and always has
been, able to copy files from
more than one directory at
once. For instance all files
beginning with a "W" may be
copied regardless of their
directory by typing *COPY 0 I
#W*.

The Amcom DFS can *RUN

a program from a different
directory without the full file
specification although in some
circumstances the file name
may need to be in inverted
commas to avoid ambiguity with
other commands.

The reason *CAT does not
give an alphabetical listing of
the files on the disc is because
with page set at &1500 as
opposed to Acorn's &1900 there
is no longer space to alpha
bet icaUse the file names,
especially in extended mode

where there are up to 63 file
names.

We believe that an extra Ik

of user memory is more
important than having the
catalog in alphabetical order.

Finally if anyone who
purchased an early version of
this DFS would like to have it

exchanged for the current ver
sion, please contact our
customer service department for
a replacement. - Kevin Gibson,
Technical Director, Pace
Software Supplies.

Anon ...
JUST a minor moan. I wrote

your last two games of the
month —Fruities and Robin and

Marian but you didn't print my
name on either of them. Yours
sincerely -
• Sorry about that, but our
typesetting machine just won't
print Still
thanks for the games!

Dear Trev

I write to you in pain, a con
valescent newly-emergedfrom a
hospital bed like a butterfly
from a chrysalis (or a blue
bottle from rotting meat, as
Andrea might say).

It was nothing serious, just
one of those silly accidents. I
was up in the spare room "play
ing" with my Beeb (as A would
put it), running a rather nasty
games program called Vet in
which you have to catch and
neuter cats before they breed
and overwhelm you.

I was trying to take the
cassette out of its player and I
knocked the case over the other

side of the table.
Without thinking I went to

get it and tripped over the
Beeb's electricflex which A had
tidied up earlier without telling
me.

The result was two broken

fingers on my left hand, a
couple of cracked ribs and a
nasty bang on the head. Afound
me unconscious on the floor.

Day the Beeb stmck back
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She says that she left mefor a
while because she thought I was
worshipping the Beeb, but I
don't believe her.

Anyway, the result was a
couple of days in the local
general hospital for obser
vation and it was not without in

cident. Despite being groggy I
was sitting up in bed trying to
read The Micro User,
fascinated by the way the list
ings were scrolling, and a nurse
saw what I was reading.

"Oh, are you one of those
microchip people who're going
to put us all out of work?" she
asked.

Before I could reply she stuck
a thermometer in my mouth,
took my pulse and walked away
saying, with a most un-
Nightingale smirk, "Well, get
your computer to take you to
the loo, then."

Actually she was quite nice,
which is more than I can sayfor

Andrea. Apparently she'd
warned the doctors that I might
suffer from withdrawal
symptoms, as I was addicted to
the Beeb.

This probably explains some
of thefunny looks I kept getting
from the nurses. And it didn't
help when A visited.

"Here's a couple ofthingsfor
you, may help you a bit, avoid
you going 'cold turkey'," and
she handed over a pocket
calculator and a magazine on
computers which had nothing to
do with Beebs.

"They'll keep you from mis
sing your thing," she explained
and with these alarming words
(remember I was still groggy)
she announced that she was off
to an emergency bell ringing
practice.

"Ask not for whom the bell
tolls", she said cheerily, by way
of parting, "it might be tolling
for you, yet".

After she'd gone I had a
nightmare about A lending
Beeb to my horrible nephew
Nigel, he of the inquisitive mind
and ever-ready screwdriver.

Remember what he did to his

grandad's wheelchair that
time? He was never the same

man.

It was a relief when I woke
up in my hospital bed, though I
was in a cold sweat, which one
of the nurses misinterpreted, so
I was kept infor an extra day.

Anyway, I'm out now and
I've got some time off work,
which I intend to devote to my
Beeb, though it's hard typing
with one hand.

See you soon
Cheers, Bob.

P.S. Don't tell Andrea, but
the nurses heard her talking
about bell-ringing and promptly
christened her Death Nell. I

must send them a box of
chocolates.



Learning a Language ?

Software

A Goiman Language
Learning Aid.

(Bferman

Level A

* For Pupils, Teachers, Travellers or anyone interested in languages.
* Ready made lessons provide an enormous vocabulary of words,
phrases and verbs arranged in subject groups.
* Lessons can be run in three ways; learning, self-test or speed and
accuracy test. Clear, large-format displays including all special
characters; each gender has its own colour.
* Full tape editing facilities allow an infinite number of new or
updated lessons to be created and stored for later use.
* Runs on all operating systems including systems fitted with disc.

Choice of Level A or B cassettes with
totally different vocabularies. Both
include extensive word lists; verbs and
phrases are introduced in Level B.
Available from dealers, large stores or
mail order. Prices include p&p.

French Level A or B £9.95 each
German Level A or B £9.95 each

Available soon: Spanish and 48K
Spectrum versions.
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SOFTWARE
1, Pilgrims Close, Harlington
Dunstable, Beds. LU5 6LX
Tel: 05255 3942

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

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

SPY features

• great, easy-to-read COLOUR display
• single key commands
• hexadecimal, ASCII and DIS

ASSEMBLED display modes
• SINGLE STEP and TRACE in

hexadecimal and DIS-ASSEMBLED

instruction modes

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

• continue program execution with
CONTINUE and JUMP commands

• NUMEROUS commands for locating
memory including FIND byte pattern
and FIND "string"

• alter memory and registers with ease
• includes FILL, MOVE, VERIFY and

TYPE memory commands
• instant SPY GUIDE help page
• can inspect and repair BASIC

programs with or without ASSEMBLY
LANGUAGE routines.

• "LST added to operating system
commands to DIS-ASSEMBLE
memory to screen or printer

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

This is the ULTIMATE debugging aid for the
serious programmer.

£24.15 incl. vat

Please enclose cash with order or an official order form

PR INTER LAND
BBC Printer Specialists, Epson Dealer

Since 1980

E PSO N RX80 Tractor £246

EPSON RX80 F/T Friction + Trac. £279
EPSON FX80 Friction + Trac. £345

SEIKOSHA Colour Printer £l_owest/CALL

SMITH-CORONA Daisywheel £345
BBC/PRINTER CABLE £8.99

Next Day Securicorp Delivery £7.00
Educational and Overseas Orders Welcome

12 Months Warranty on Epsons
FREE High Res. Screen Dump for Epson/Seikosha
Callers Welcome by Appointment

29 Moorcroft Park

New Mill

Huddersfield HD7 7NH

Tel: (0484) 683566/687928 (24 Hours)

Barclaycard/Access Facilities Available

mmsm
| m"sie editors

Write your own compositions for the BBC
microcomputer or enter tunes directly from sheet
music with ease.

i full GRAPHIC display showing treble
and bass staves

i VERSATILE SCREEN EDITOR with
single key input

i up to 1200 note compositions on tape
(600 on disc)

•SAVE your music/sound effects on
disc or tape

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

>up to 3 VOICES
• redefine up to 16 ENVELOPES
• graphically FOLLOW the amplitude/

envelope, duration and pitch of
each note

i HEAR the notes as you enter them

32K required disc or tape £9.00 iflCl. VAT

Super new GRAPHICAL ENVELOPE GENERATOR

•interfaces directly with MUSIC EDITOR • easy to use SCREEN EDITOR
>16 special envelopes already defined • amplitude and frequency parameters
i SAVE envelopes for use in ANY program are displayed GRAPHICALLY

32K required disc or tape £7.00 incl. VAT

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

• indispensible for SCREEN ANIMATION
• complete with illustrative ANIMATION programs and 4 sample

CHARACTER SETS
• SAVE character sets on disc or tape for immediate inclusion in your programs
• Lists VDU 23 commands for typing directly into programs
• Users Guide gives hints on animation and method of using "imploded" and
'exploded' character sets
• compatible with all Operating Systems

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

SESiTM Dept a, 12 Collegiate Crescent, Sheffield S10 2BA
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AUSTRALIAN B.B.C.

MCS Microcomputer Systems invite
U.K. software houses to contact us for

distribution and sales of their products
throughout Australia.

Write or phone
Australia 02-9231373

PO Box 131,
Cammeray NSW 2062, Australia.

INSTRUMENTATION AND CONTROL FOR THE BBC

1. ANALOGUE DISTRIBUTION UNIT. Will accept up to four analogue
sensors and three switching devices, or two switching and one low speed
Digital to Analogue converter, or light pen.

2. DIGITAL DISTRIBUTION UNIT. Will accept up to eight switching
devices or sensors that give digital output, with or without handshake.

3. SENSORS available for temperature, light. pH. and liquid How. Others
under development.

4. CONTROL DEVICES available are, relay contacts and opto-isolated mains
socket. Other control devices under development and specials to Order.

5. SOFTWARE to exercise individual sensors or control devices A/ith enough
remarks to enable you to modify it to suit your requirements.

For further details write or phone.

DEDICATED MICROPROCESSORS LTD.
Regeneration House,School Road, North Acton, London NW 10 6TD.

Tel. 01-965 2841

hudusaft

'Always Something New"

SOFTWARE FOR THE BBC MICRO

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

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

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

£3.50 incl. p&p

KUDUSOFT, 130 Main Street, Tweedmouth,
Berwick-upon-Tweed. TD15 2AW.

Tel: 0289 306622

££££ £

£

BBC PROGRAMMERS £ £ £ £

£

£

£

£

£

£

£

£

£

£

££££££££££££££££££££££££

High price or royalties paid for original games
with high resolution graphics, written in BBC
BASIC or Machine Code for the BBC Micro.

Software not used will be treated
confidentially and returned to you.

Send your programs, on cassette, for our
evaluation and comments to:-

CCL Ltd., The Gabies,
Watling Street, Hockiiffe,

Leighton Buzzard, Beds. LU7 91MB.

120 MICRO USER October 1983

TOP QUALITY PRINTERS!

ROCK BOTTOM PRICES!

EPSON RX80 £258 + VAT SHINWA CP80 £258+VAT

EPSON FX80 £358 + VAT STAR 510 £258 +VAT
EPSON MX100 £419 + VAT STAR 515 £368 +VAT

We also have large stocks of sundries including
ribbons, fanfold and roll paper, continuous labels, dust

covers, etc.

For FREE BROCHURE and DISCOUNT ORDER
FORM write now to:

Datatech Ltd (TMU)
8 Bellingham Close, Bury,

Lanes. BL8 2TU.

SOFTWARE SERVICES

SECURITY

ANTI-THEFT DEVICE
FOR THE BBC MICRO

YOUR NAME AND ADDRESS DISPLAYED ON SCREEN AT SWITCH
ON. CODE WORD MUST BE ENTERED BEFORE MICRO

OPERATIONAL. YOUR MACHINE IS THEREFORE USELESS TO A
THIEF.

PLUS: You have a PERSONALISED computer.
PLUS: " SEC. causes a temporary keyboard lockout.

INTRODUCTORY PRICE E15
Easily fitted within the unit, no soldering. 1.2 O/S.

Send name, address, phone no, machiner ser. no. and 5 digit code
word (letters or numbers) to:

Dept. 1. Software Services, 65 South Mossley Hill Road,
Liverpool L19 9BG.

PERSONAL BACKUP COPIES

•FTWflRE
COPY FILE II allows the user to prepare personal
backup copies of BBC micro programs. £5. incl.

COPY FILE II is able to backup:-
— LOCKED as well as normal programs
- FULL SIZE programs (i.e. up to &6E blocks). For use

with the BBC Model A or B Operating system 1.2 -
Simple to use.

V FiLE II
Mail order only to: VISION SOFTWARE

1 Allington St., Liverpool. L17 7AD.
N.B. Users must not infringe any copyrights.

DRAWMASTER

A new and exciting drawing program for the
BBC.

Ever wondered "If only I could draw that!"?

Now DRAW MASTER is here to help you.
Features:

* Shapes outlined or filled * Rubber Banding * Arcs * Partial and full
circles, Elipses and Polygons * Rectangles and Triangles * Pixel and

Point to Point * Alignment Grid * Text Entry * Load and Save Screen *
Plotting Logic * Choice of Pallette * Variable Cursor Speed * Keyboard

Entry • etc.

Supplied on cassette with free ruler and manual.

ONLY £5.50 incl. p&p.
Send cheques and P.O.s. made payable to:-

FAILSWORTH COMPUTERS
42 Puulden Drivo, Failsworth, Manchester M35 0RW.

Telephone: 061-688 4544

Dealer enquiries we/come



Write your own 'Arcade Action' games with D.A.C.C.

Hl^lii
This amazing and revolutionary new piaca of software, written for the
BBC Model B by Dennis Ibbotson, represents the biggest step forward
for BASIC programmers since the release of the BBC Micro itself. It
allows you to create multi-coloured, fast moving SPRITES, controlled
simply from your own BASIC program. Now you can write the kind of
"Arcade Action" games you always dreamed of writing before you
discovered that BASIC can't achieve the speeds necessary. Until now,
only experienced machine-code programmers could produce "Ghost
Gobbling Monsters" and "Light Speed" spacecraft. With SPRITE
GRAPHICS all the creates and objects you can imagine are at your
command, moving smoothly at any speed and in any direction you
choose. Incredibily, SPRITES can be created using ALL SIXTEEN logical
colours — eight steady and eight flashing. And as if that were not enough
you animate your SPRITES with individual movements such as "a man
who walks", "a bird that flaps its wings", "invaders that pulse
menacingly", the possibilities are endless) When you own the SPRITE
GENERATOR package you have access to every sort of high-speed
animation technique you need. Buying expensive machine-code games
may become a thing of the past. Look at the following impressive list of
features you can access from your own BASIC programs ...

• Up to 32 SPRITES on screen at any time.

• Limitless SPRITE design using the SPRITE Generator program
included in the package, allows ALL SIXTEEN logical colours "in each
SPRITE" if desired. Full operating system capability of logical/actual
colour assignment.

• There can be up to EIGHT different SPRITE DESIGNS active at one
time, each of which can have up to THREE "CLONES", (copies of the
primary SPRITE but each with individual movement control).

• Each SPRITE actually has TWO images which given slight differences
will achieve the animation effects when the two are alternated. Or, if
you choose, give the two images totally different designs and you
have created two SPRITES out of one, usable alternately. This
technique can also be applied to the CLONES which means that all 32
SPRITES can be animated, multi-coloured, moving objects!!!

• Once you have completed the design of your SPRITES using the
simple grid-bnsed generator utility, they and the high speed
machine-code routines that control their movement are secreted into
RAM and the BASIC system is ready to accept your own program
lines through which you can direct the SPRITES to appear, move,
disappear or just remain stationary, with the simplest commands you
could imagine.

• SPRITES can be linked together in pairs or groups to produce large
.scale animation. Of course, if you wish they can be as small as a
single pixel.

• Your own creations can move in front of each other with no loss of
detail.

SPRITE-GEN is supplied as a package containing:
*** Sprite-Generator program
*** Two 'fast-action' demonstration programs
*•* Sprite-Gen control routines
*** Illustrated user manual with examples and listings

All for only £17.95 (pp and VAT included).
In U.S. $49.95

INTRODUCING

SUPER-7
The best value in arcade-type games available today. Seven exciting games on
one cassette using full colour, sound and machine code. (BBC Model/B) ONLY
£8.95 (pp and VAT included)

DRAGON BBC MODEL/B TRS 80 C/C 32K
747 FLIGHT SIMULATOR

• SPACE PILOT TEST
• GUNS OF NAVARONE
• CHOPPER-CHASE
• CREATURES OF THE DEEP

FIRE-CHIEF
BOUNCER
SPACE RESCUE

Superbly realistic instrumentation and
pilot's view in lifelike simulation which
includes emergencies such as engine fires
and systems failures. This program uses
high resolution graphics to the full to
produce the most realistic flight-deck
display yet seen on a home computer.
There are 21 real dials and 25 other
indicators (see diagram). Your controls
operate throttle, ailerons, elevators, flaps,
slats, spoilers, landing gear, reverse thrust,
brakes, etc. You see the runway in true
perspective. Uses joysticks and includes
options to start with take-off or random
landing approach. "A real simulation, not
just another game." (Your Comp. Apr. 83)

CASSETTE C9.95 (pp and VAT included).
In U.S. S27.95 (pp included)

•••a kb- ••••

ACTUAL SCREEN PHOTOGRAPH

(U.K. orders despatched within 48 hours)

Dealer and foreign distributor enquiries now being taken.
Software writers - sell your programs in the U.S. through DACC.

In U.S. order from sole distributor: Frank Ashton, Dept. MU2. P.O. Box 7037
Chula Vista, CA 92012-7037.

(California residents add 6% Sales Tax)

To DACC Ltd., 23 Waverley Road, Hindley, Wigan, Lanes. WN2 3BN.

Please rush me:

qty. SPRITE-GEN at C17.95 each (BBC Model/B only)

qty. SUPER-7 at £8.95 each (BBC Model/B only)

qty. 747 FLIGHT SIMULATOR at £9.95 each (state machine)

I enclose a cheque/P.O. to the value of

NAME

ADDRESS.

POST CODE.

INCREASE YOUR FIRE POWER !!!!
There you are. ZAPPING away with your Iqser, happily defending your
planet when; suddenly - you're surrounded. Your one chance? a
SMART BOMB. You reach for the keyboard - your spaceship nose
dives and CRASHII! - Wiped out. Later, on your cloud, playing your
digital harp, you think "If only the SMART BOMB button had been
next to the laser on the handset? I'd be alive today.". "If only the
joystick had sprung back to centre at least I'd be still up there
fighting."
NOW!I TO SAVE THE WORLD. THE NEW DELTA 14 RANGE OF
HANDSETS FROM VOLTMACE.

Used for years by DATABASE video game owners these handsets have
sprung return, nylon coated steel joysticks with graphite wiper
potentiometers for longer life and SM00-00-00-THER control, plus 12
pushbuttons with two extra fire buttons to share the wear.
The DELTA 14 comes in two parts. One handset will plug into the 15
way "D" plug to give analogue joystick plus three button functions.
The second part is the DELTA 14B/1 adapter box which plugs onto the
15 way "D" and connects to the user port. This gives use of all 12
buttons on the user port using a 3 x 4 strobed matrix. The eighth line
is used to select a second joystick which can be plugged into the
adapter box. Suggested software routines included with each handset.

DELTA 14 B JOYSTICK HANDSET FOR BBC £10.95
DELTA 14 B/1 ADAPTER BOX & CABLE £13.95
Including VAT and 1st Class Post.

Cheques or postal orders to:

VOLTMACE LTD., Park Drive, Baldock, Herts (0462 894410)
Callers welcome Monday to Friday. Trade quantity discounts.
"Maybe I could have a gatlin gun, firestreak missiles, photon
torpedoes, warp drive, Hyperspace drive .... "

OUR EPSON PRINTERS
ARE READY
TO GO! A
That means...
• Supplied WITH a BBC,

VIC-20or CBM64printer cable (value £25)
• Tested before despatch

• Fitted with a 3amp fused mains plug

• Securicor next day delivery FREE to UK
mainland addresses

Ready to go with BBC Model B, VIC-20 or CBM64

RX80 £269 plus vat (£309.35 mc)
FX80 £379 plus VAT (£435.85 inc)
MX82 £319 plus VAT (£366.85 inc)
MX1 00 (illus.) £424 plus VAT (£487.60 inc)
Ifyour machine is not mentioned above phone us on 0772 57684.

Ring us for a competitive quotation on:
Anadex Printers, CBM, Apple, Sirius or IBM.

Official Orders Welcome 24hr Answerphone

Please send me:

Qty Model
at£

for use with BBC/B CBM64 VIC-20

Access Barclaycard Cheque enclosed
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HALF-HEIGHT DISC DRIVES

UNCASED CASED CASED & CABLES
40 Track S/S £125.00 £135.00 £145.00
40 Track S/S £135.00 £145.00 £155.00
40 Track D/S £170.00 £180.00 £191.00
80 Track D/S £210.00 £220.00 £230.00

Plus VAT at 15% + £8 carriage. Disc Interface Kit - £85.00.
Allow 28 days for delivery - and qualify for additional 5%

discount!
Dealer Enquiries Invited.

Format disc and User Guide £5+VAT

7 DAYS TRIAL PERIOD. 12 MONTHS WARRANTY.

CARSON DEVELOPMENTS (Ml)),
84 Highfield Road,Collier Row, Romford, Essex RM5 3RU.

Telephone: 0708 27043

THE EASY WAY TO PLAN YOUR GRAPHICS

I.Q. COMPUTER PRODUCTS
P.O. BOX 81,

SWINDON, WILTSHIRE.

ORION
SOFTWARE

20 Sheets for Mode 7
10 Sheets for Mode O
10 Sheets for Mode 1/4
10 Sheets for Mode 2/5

•

Tab Positions.
Plot Co-ordinates.

Space for Listings.
•

£2.50 each

a

PROFESSIONAL

PROGRAMS

FOR THE

MODEL B

STAR HAWKS £6.95
Can you stop the star hawks before they stop you? Slow
work means the generation of more laser firing mutant hawks.
Choice of different input methods, (including joysticks). Top
ten table. (Machine code).

SPACE TANK £6.95
After your space tank has landed on the Planet Orion, a
series of alien tanks and spacecrafts will attack. This game
makes use of the beebs fast scrolling ability. (M.C./Basic)

DESIGN £4.95
If you're fed up working out the mathematics of user defined
characters then "Design" is for you. Design enables you to
draw/modify characters on an 8x8 grid, leaving the work to
the machine.

HANGMAN £4.95
Let words become fun with our 3 language version of the
popular game of hangman. New words can be added or old
ones removed.

ALL PRICES ARE FULLY INCLUSIVE!
SUBTRACT 1 POUND FOR EACH EXTRA PROGRAM

OR SEND £20.00 FOR ALL FOUR!

FREE with all orders is
our version of NOUGHTS
AND CROSSES!!!

MAIL ORDER ONLY
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ORION SOFTWARE,
11 Buttercup Close,
Romleighs Park,
Harold Wood,
Essex RM3 0XF.

S.P.

ELECTRONICS
BBC Model B 1.2 O.S £399
Upgrade KitsAtoB £60
Disc Operating System £95
Disc Drives from £212
Cassette Recorders £15-?2
G3WHO RTTY PROGRAM £7.50
Circuit board for RTTY decoder (inc. instructions) £6.30
Computer Dust Covers £3.00
CP80 and Star 510 Printers (inc. cable) £330.00
Joysticks (pair) £13.00
Printer Cable (Centronics) £12.90
VIEW Word Processor £59.00
WORDWISE Word Processor £39.00

Wide selection of software, books, leads, plugs, etc. &11 orir.es apply
while stocks last.

Carriage
extra

SAE for full list. All available Mail Order

48 Linby Road, Hucknall,
Notts. NG15 7TS.
Tel: 0602 640377 (all prices include VAT)

w

BBC MICRO CONSOLES
Not just a monitor/tv stand but an
expansion console which gives your micro
the professional look. Protects and encloses
your micro with room for disc drives and
2nd. processor or teletext adapter etc., all
untidy connecting wires safely out of sight
within the console. Made of light yet strong
aluminium with a textured finish in
matching BBC colour. Coming soon a bolt
on extra module to the console for further
expansion options. YES this console will
grow with your needs. Basic BBC console
as shown £39.99 + £4 carriage MAIL
ORDER ONLY. Viewing by appointment only.

Please add 15% VAT.

For further information

or send cheque to:

* The console will
house the

Torch Disc Pack

Silent
CO/TlPUTgBS

Matching Printer Stand, can
double for VDU Stand over the
micro - only £14.99 + £2 carriage

27 WYCOMBE ROAD, LONDON N17 9XN.
TEL: 01-801 3014 (24 Hr Ansaphone)

P

"Everyone has got at least one novel inside
him, and every BBC Micro owner has at least
one original game waiting to be
programmed." —Zen in the Art of

Computer Programming.

So says our editor in his forthcoming book.
Is he correct though? Have you got a games
program locked away in your subconcious,
just waiting to see the light of day?

If so, get in touch with us right away -
we're only too willing to hear from you. And
we've got our team of experts ready to help
evaluate your work and add any necessary
finishing touches.

Of course, if it's good enough, we shall
want to include it in the pages of BBC Ivlicro
User. So send a copy of your original games
program, on cassette or disc, to:

The Editor, Micro User, Europa House,
68 Chester Road, Hazel Grove, Stockport.

And please mark your envelope clearly
"GAME".



Vi/jl.
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proudly present the only
SPECIALLY DESIGNED

TOTAL CONTROL CONSOLE

* Keeps your hardware clean and tidy
* Accommodates officially approved monitor
* Wire tidy - no messy cables
* Tuck away your computer when not in use
* Easily transportable
* Colour matched to the BBC Micro

Console Unit only £35.00 + VAT
Consule Unit + power supply £70.00 + VAT

Please phone for any special requirements, such as Cooling
fans,

switches, sockets etc.

VIGLEN Computer Supplies, Unit 7, Trumpers Way,
Hanwell,

London W7 20LA.
Telephone: 01-843 9903

ELECTRONICS
WITHOUT TEARS

* To extend the use of your computer
take advantage of our hardware designs.
* To understand the basis of electronics

follow our twelve-part series.

TEACH-IN 84
Ideal home-study course with simple

experiments. Starting in the October issue.

Hardware add-on designs are featured
each month. Also regular features on
interfacing
techniques.

EVERYDAY

ELECTRONICS
and computer PROJECTS

OCTOBER
ON SALE

ISSUE
SEPT 16

PRESENTING ...

*V

•,->"':-„

SPEED is a full screen text editor for all BBC MICRO'S enabling
editing of BASIC and assembler programs, teletext graphics and text

screens, letters and documents with save, reload and print
capabilities.

* Instant edit response 40 or 80
character screen.

* Text width up to 280
characters.

* 29 editing commands
including Global
search/replace, insert/delete,
move/copy.

* Full auto scroll for rapid text
entry.
* Utilities including printing,
word-count screen preparation
and case conversion.
* Multiple text into one (from
tape).
* Compatibility with all BBC
operating systems.

£13.95 cheques and P/O made payable to
MULTISOFT, 32 Redfield Hill, Oldland Common, Bristol.

BS15 6TQ

Top royalties paid for quality programs.

fcjP»
c^

<<3 <

©

Ideal

for

home /
school /

universities
Makes learning
pleasure!

HOW THEY WORK
"micro-links" add

together in many different
ways to teach all the

principal logic functions in
digital micro-electronics.

By changing the input signals
and monitoring the results you
learn the functions of LOGIC IC'S,

LED'S, LCD'S etc. By linking to a
personal computer (BBC, ZX, etc.) the user

can learn how computers connect to the
real world!

START NOW - Collect "micro-links"
and learn the fascination of electronics.

BBC STARTER KIT £29.99 ALL INCLUSIVE!
(power pack, computer link, display board, manual, p&p)
Further logic boards from £8.99 - wide range available.
Send cheque with order or write for further details to:-

SIMPSOIM ENGINEERING
36 Archery Close, Wealdstone,

Middlesex. HA3 7RU.
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computers
micro computer systems for all applications

(Jell • tlk'Wci 11 •)•[•] i

and service:
LISA

• Apple II, III.
• Torch

• Acorn Electron

" Acorn Econet
• Fibre-Optic
• Networks

Newbrain

• Sinclair
• B.B.C. Distributor

• TRAINING SOFTWARE
• SUPPORT-CAL primary
• and middle school,

graphics design,
programming, accounts
training packages,

9 professional accounts,
• e.g.-legal,
i estate agents etc.

ADMINISTRATIVE SOFTWARE

SUPPORT - Timetabling and
options, database records and
filing packages, word processing,
accounts.

Wrexham

North W.kl

Tb»PMteflM \\ H8

Visitors are invited to evaluate and test LISA, and B.B.C. econet.
• please contact: GARETH LITTLER or MARK HOWARD

: EDUCATION STRAINING DIVISION.!
• Northern Computers, Churchfield Road, •
• FRODSHAM, CHESHIREWA6 6RDTel: (0928)35110 •

SCHOLARSOFT

Computer guided learning for BBC Micro (B). Practical
Programs for Today's Teaching.

The Bunsen - Science £6.00. Parts of the bunsen, good
graphics with simulation.

Acids & Alkalis - Science £5.50. Colour monitor/TV essential.

Numbers in Order - Mathematics (3 programs) £7.00. The
user involved by putting numbers in order using the cursor.

Capital Letters - English (3 programs) £7.00. Large printing -
visually attractive.

For discs add £2 per program. Programs are suitable for
children aged 9-13 years.

Each program is provided with documentation.
Details of other programs available send SA.E. to:

SCHOLARSOFT, 'Coniscliffe', Woolsington Gdns, Newcastle
upon Tyne NE13 8AP.

I(g Leigh Computer Systems
^2L BBC Model A- Sinclair Spectrum 16K

BBC Model B - Sinclair Spectrum 48K
Dragon 32, Pace Discs from £212

Cabel Monitors £225, Epson RX £295 - FX £410
Star 510 £295 - 515 £415

CP80 £295 - Juki Daisy Wheel £485
Upgrade A to B - Pace Disc Drive Interface £95

Joysticks £17.50 - Speech Chip £55 - Wordwise £46
TV Monitors £235 inc. lead - TV Monitors (Remote) £265 inc. lead.

Quality software available:
Acornsoft, Program Power, Bugbyte, Computer Concept,

Micropower, Superior Software, UK, Digital Fantasia, etc, etc.

Any two - deduct £1.25. Any three - deduct £2.50 off list price.
Send SAE for software lists - state machine. Any make of computer

supplied at competitive prices. Don't be disappointed, order your Electron
now.

Large items —add £5.00 p&p. All prices fully inclusive.

36 Derby Road, Hinckley, Leicestershire LE10 1QF.
Telephone: 0455 612139
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TEXT AND GRAPHICS PLOTTER

FOR THE B.B.C. MICRO

The attractive layout of text and graphics is
essential to good programming. Our plotter pad

allows you to plan text only, graphics only or mixed
displays in any mode, making programming both

easier and quicker.

A 60-sheet pad with card backing and protective
cover - £1.90 incl. postage.

Cheques etc to:

Scorby Software Services, P.O. Box 27,
Scarborough, North Yorkshire.

Norsoft

Software for the BBC 32K

and Spectrum

U.K. GEMINI

Send S.A.E. for details

91 Roundwood Road, IMorthenden,
Manchester M22 4AD.
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BBC FORTH £15FOR THE

BBC MICROCOMPUTER
TINY PASCAL
PASCAL-T is a 16K Eprom program capable of compiling
source PASCAL into a compact very fast
threaded-interpreters-code. Full editor and disc support are
included and the program is supplied with comprehensive
documentation.

Price £59.00 + VAT

X CAL
An expert computer-aided learning package in 16K Eprom and
support disc. No programming skill required to construct
learning sessions as the program is screen driven. Facilities
include text pages, graphics and histograms.

Price £65.00 + VAT

FORTH
FIG-FORTH in 8K Eprom together with manual.

Price £34.72 + VAT

LOGO-FORTH
A 16K Eprom program introducing this very powerful but
extremely friendly Turtle-graphics language. Users also have
full access to the FIG-FORTH support nucleus. Full
documentation is included.

Price £59.00 + VAT

Retail/Mail Order/Dealer Enquiries to:-

H.C.C.S. Associates
533 Durham Road, Low Fell, Gateshead,

Tyne & Wear NE9 5EY. Tel: (0632) 821924

Retail sales also at:-
H.C.C.S. Microcomputers

122 Darwen Street, Blackburn, Lanes.
Tel: (0254) 672214

"For your money you get not only a very good implementation ol the
popular FORTH language but also a 72 page manual Once you have got
an idea of the fundamentals you should get better value out of this pack
than virtually any other program you could buy In fact, the only reason I
can think of for not buying this cassette is that you already have a version
of FORTH!"- LASERBUGApril83

rqFORTH is fast and has a lirst-class screen editor Overall, a good
buy"- Computing Today July 83

rqFORTH costs lust £ 15 (inclusive) and runs on 16K or 32K BBC micros
It

* needs no added hardware and works with any MOS version;
* works with cassette and disc.
* is FORTH-79 STANDARDand has fig-FORTH facilities;
* provides 260 FORTH words and is infinitely extensiole;
* allows lull use of the MOS via "MOS. CALL and EMIT,
* permits use of all graphic modes, even 0-2 (just!);
* has an excellent full-screen editor.

* runs faster than BBC BASIC:
* includes a 72 page manual, a 20 page disc supplement and a

summary card for quick reference.
* is used by hundreds of people, worldwide

BBC FORTH TOOLKIT £10
"Level 9 promise to support rqFORTH and this pack proves it It provides
the souice code for all sorts ot useful routines and examples of how to
program in FORTH With so much on one cassette it would be good value
at twice the price," - LASERBUG April 83

The rqFORTH toolkit costs iusl £10 (inclusive) and adds the following
facilities to FORTH:

* a full assembler, providing machine-code within FORTH;
* turtle graphics, giving you easy-to-use colour graphics;
* decompiler routines, allowing the versatile examination of your

compiled FORTH programs,
* the full double-number set (with many extensions);
* an example FORTH program and demonstrations of graphics,
* other useful routines

^

ALL PRICES INCLUDE P&P AND VAT. ALL programs are in stock and
orders will be sent within 2 days of receipt Please send order or SAE for
catalogue, describing your micro, to

LEVEL 9 COMPUTING
Dept 1} 229Hughenden Road. High Wycombe. Bucks HP13 5PG
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THE gffll AMCOM DISC FILING SYSTEM
Oneof itsdistinctadvantagesagainst theAcorn DFS is the speed inwhich ithandlesRandom AccessFles (referBenchmark figures),
consequently, it can load wordwise files in approximately half the time taken by the Acorn DFS.

PRINT 1000 numbers 9.8 Move PTR 1000 places 2.9
PRINT 100 strings 56.2 Write test relative file 51.0
INPUT 1000 numbers 5.7 Read test relative file 24.2
INPUT 100 strings 22.7 Write relative file backwards 81.0
BPUT 1000 bytes 4.5 Read relative file backwards 36.0
BGET 1000 bytes 3.4

This independent disc filing system adds greaterflexibility to your BBC Computer. It has two distinct modes which auto select on booting the
system. Mode zero is the standard mode which retains compatibility with presently available software. Mode one, the extended mode, allows
for sixty-three file names per disc, over 100% increase on the existing DFS, and also permits the file names to be up to fifteen characters in
length, providing much greater scope for meaningful file names. In both modes page is set at &1500. This gives 10% more usable memory
than Acorn s DFS. in modes 0, 1 and 2. If you already have a Disc interface fitted, it is very easy to upgrade, you simply remove the DFS
Eprom and replace it with the Amcom DFS Eprom, if not then it is possible to purchase an entire Disc interface kit (consists of 11 I.C.'s) with
this DFS track cutting is not required. Also includes 8 way DIL switch to allow start up options to bo set. (see below).

Link 1 Determines if the system starts up in 40 or 80
tracks

Link 2 Select Acorn or Extended mode at start-up
Link 3 & 4 Solects type of drive ie. Shugart, Canon etc.

'Clear Quickly and easily erases a entire disc
•Format Formats drive 0 to 3 in either 40 or 80 tracks
•OPT2,n Alton, the number of sectors per track to n
*OPT3,n Alters the number of tracks per disc to n
•OPT5,n Sots the start of the DFS buffer (see OPT7)

Link 5 Select auto-boot or not, on 'break'
Link 6-8 Select screen mode on start-up, ie. model 0 to 7 etc.

NINE NEW COMMANDS ARE NOW AVAILABLE

•OPT6,n Provides control over which part of the file spec, will be
displayed ie. only display directory and program length,
or just display drive and load address.

•OPT7,n Sets the length of the DFS buffer
*OPT8,n Double steps the disc drive to allow the reading of 40

track discs on 80 track drives
"SYS Solects either Acorn mode or Extended mode

Commands now include 'Accoss

There is a built-in formatter which will format in either forty or eighty tracks in both modes of operation. This formatter also allows for user
definable parameters to be included for the development of software protection.
With this disc filing system a user definable buffer can be used while compacting the disc. This will enable disc compacting to be carried out
without overwriting any programme in memory. Alternatively a new disc may be formatted without any resident programme being
overwritten.

This DFS also allows for the use of wildcard characters, using either thei!: symbol for a single wildcard and the * character for multiple wild
characters, (e.g. CHAIN "?*" could be used to chain a program called PRINTER as long as there are no other files whose names begin with

This DFS is totally compatible with Econot etc.. and is complete with a utilities disc and comprehensive manual. The utilities disc contains
many useful programmes including printer screen dumps in all modes, including High Res. (Epson & NEC 8023). It also has a nibble editor to
scan discs, read data, edit them, and then write back to the disc. Plus a utility to assist in the transfer of cassette files to disc.

Available now direct from Pace or contact your local dealer.
Comes complete with disc, 8 way DIL switch, manual and full fitting instructions at £34 inclusive of VAT.

Also available as a complete Disc Interface Kit (including DFS) at £95 inclusive of VAT.

PACE SOFTWARE SUPPLIES LTD., 92 NEW CROSS STREET, BRADFORD BD5 8BS.
•^> 0274 729306 ip^M -CS3
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QUALITY BBC SOFTWARE
DATABASE:- £12.95 Cass. £15.95 Disc. (INC.)

Make card-filing obsolete. For cassette and disc
operation (32K), many facilities found only on more
expensive systems: 'Variable field length. *Fast sort, any
field. "Search and replace. *Fast search through fields.
"Specific, between-range, wildcard search. "Record
amend (on screen editing), delete, replace. Can be
used as sophisticated mailing list as well as for
school/class/club/business records, directories,
inventories, catalogues, as teaching resource where data
compilation and classification are required.
Comprehensively documented.
EEL:- £7.95 INC

The only way to learn number bonds and tables. Guide
the eel and eat the number family. 20 levels of difficulty,
making it suitable for 6 year olds upwards. Includes full
user performance record for teacher/parent. Keyboard or
joystick operation. Very addictive.
PLOTAPIC- £7.95 INC.

Display and presentation program that allows pictures to
be created using co-ordinate procedures. Results can be
linked together to form story. Comes complete with
picture story of Nativity. Age range - 8+.
MICRO CASE:- £35.00 + £3.00 pp.
Smart, strong, foam-lined lockable. Holds BBC micro,
recorder/disc drive, cassettes, cables. Black with
aluminium trim.

Cheque, Access/Visa (Phone anytime).

Official order to:

PRIMASOFT
FREEPOST, GLOSSOP, DERBYS. SK13 9YB.

Tel. GLOSSOP 62743
Excellent royalties for quality educational software.

DEALER ENQUIRIES WELCOME

herston
oftware

Sherston Software offer a range of educational programs for primary school age
children designed by teachers and written by professional programmers. It is our
policy to produce high quality programs at reasonable prices.

M. Savory. Gloucestet Education Adviser, writes:
"It happens that the programmes with the label 'Sherston' had a tematkable reception.
Without any exception all the teachers found the programmes attractive, all of them said
they would use the programmes themselves with infants and lower juniors. It has nevet
been my habit to recommend software in any blanket foim at all but merely to
recommend particular programmes to the teachers. However I do feel that the quality of
the programmes you sent to me may digger me to give such a blanket recommendation".

READING PROGRAMS

Short Vowel Sounds: BBC Model B and Spectrum 48K
A very comprehensive program to practice short vowel sounds using simple words and
pictures. Options include diagnostic, practice and final assessment modes. The speed,
number ol retries and weighting on particular vowels can all be altered. Nicely presented
with graphics and sound effects. 7.00 pounds.

Word Builder 1: BBC Model B

Word Builder builds up words exactly as children should and shows the sequence on the
screen for the children to sound out and read at their own speed. Includes sections on
initial consonants and short vowel sounds, consonant blends and digraphs, double
consonants and vowel-consonant digraphs. Presented in large, colourful, lower case letters.
4.00 pounds.

Word Builder 2: BBC Model B

As word builder 1, but introducing vowel digraphs. 4.00 pounds (or 6.00 pounds for
both Word Builders).

MATHS

Maths Snap: BBC Model B
A 'game' for 1. 2. 3 or 4 players to practice number bonds. Options include addition,
subtraction, (or both), multiplication and division (or both) all at five levels of difficulty.
The time allowed and the number of questions per game can both be altered making it
suitable for all ability levels. Children love it! 6.00 pounds.

All programs have been thoroughly tested in the classroom and are accompanied by full
explanatory notes. We trust our customers not to break the copyright laws. If you are not
satisfied with our product, return it within seven days and get your money back.

Orders to Sherston Software. 1 Noble St., Sherston, Malmesbury, Wilts., SN16 OND.
Cheques or P/O's payable to Sherston Software.

Allow 28 days for delivery. Send SAE for further details.
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Beat the Bug ^|
A game of logic for BBC Model B

The survival of mankind is at stake

Can you beat the bug?
A new virus is decimating the world's population. The virus has

been successfully isolated. Now YOU must discover the
structure of its molecule so that a vaccine

can be made.

Fed up with zapping?
Looking for something a little more demanding on the grey

cells? then MOLECULE is the game for you.
Demands the skill and intuition of the true scientist.

But beware, this game is so compulsive the package ought
carry a Government Health Warning!

Send £6.90 for quality cassette
STOP PRESS: Our brilliant BRIDGE MAN

gobbler game is still available at £6.90
BROGg
CnFTWART Dept BU , 36 Fernwood, Marple Bridge,
kr ^> Stockport, Cheshire, SK6 5BE, England.

STUDY PACKS

and

STUDY AIDS

For BBC Model A(32K) & B
Sinclair Spectrum 48K

SMALL SCHOOL Software STUDY PACKAGES are
designed to a high specification by experienced teachers
for use both at Home and in School.

The STUDY PACKS are based on well established
individualised learning techniques and are aimed at
students working on their own or in small groups.

They consist of a suite of objective matched lessons, a review program and a Post Test
with diagnostic on cassette tape, plus a ManualA/Vorkbooklet that contains User
Notes. Pack description, essential consolidation exercises with answers and special
stationery and Record Sheet. The STUDY AID packages are special one off computer
based programs qr collections of programs that are of use in support of learning both
at home and in school. They are again fully supported by a User's Manual and are
created to the same high specification as the STUDY PACKS.
Study Pack Titles include:
The Theorem of Pythagoras (Model B) —

Designed to teach the Theorem of Pythagoras and its applications.
First Steps in Algebra (Model B and Spectrum) -

Introduces via 'mapping machines' the use of letters to define variables in simple
operations leading to the solution of simple equations and problems.
Algebra Two (Model B) -

Follows on from 'First Steps . .' to teach collection of terms, simplification of simple
linear algebraic expressions not including brackets and the solution linear equations in
one variable.

Introduction to Trigonometry. (Model B) -

From considering a rotating unit vector, the Study Pack establishes the sine and cosine
curves for 0° to 360° and the use of tables to find the sine or cosine of any angle
greater than 90°. By use of enlargements, shows how these ratios can be applied to
the solution of right angled triangles.

Study Aid Titles include:

Mental Arithmetic Tests (Model B, Spectrum) —

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

All Study Packs cost £7.95, while the Study Aids cost £6.95.
The price:; include Postage and Packing.

Send for the latest Information Pack to:

SMALL SCHOOL SOFTWARE,
1-2 KING STREET,

LUDLOW

SHROPSHIRE.



THE COMPUTER CAPITAL OF THE NORTH

78 VICTORIA ROAD, WIDNES, CHESHIRE. 051-420 3333

DISC DRIVES (including
Disc Utilities and Manual)
Pace Single 100K
Drive £212.25
Pace Twin 100K

Drive £388.00
Acorn Twin 400K Drive
(80 Track) £804.00
Torch Twin 400K +
Z80&64K £897.00

SPECIAL

OFFERS

PRINTERS

Seikosha GP100A (including
free 'Screen Dump'
Program) £219.00
Seikosha GP250X ... £270.00

Epson RX80 £319.00
Epson FX80 £455.00
Smith Corona TP/1
(Daisywheel) £489.00

- Special Summer Offer -

CASSETTE RECORDER (BBC Compatible) £19.95 P&P £1

hi
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III

ADVENTURE GAMES FOR

THE BBC

Inc. VAT

The Golden Baton

(A/B) C10.30
The Time Machine

(A/B) £10.30
Arrow ot Death (Pt 1)
(A/B) £10.30
Arrow ol Death (Pt 2)
(A/B) £10.30
Escape Irom Pulsar 7
(B) £10.30
Circus (B) £10.30
Feasibility Experiment
(B) £10.30
The Wizard ol Akyrz
(B) £10.30
Perseus and Andromeda

(B) £10.30
Ten Little Indians

(B) £10.30

D : Dt ISOtUDMf ! I

Lunar Lander £6.95

Planes £8.00

Tower ot Alos £6.95

Frogger £8.00
PharoahsTomb £8.00

Painter £8.00

Bouncer £8.00

Shrinking Professor.... £8.00
Horror Castle £8.00

Interceptor

Intruders £5.00

Star Trek/Candy
Floss £6.50

Hangman £4.50
Super Hangman £4.50
Beep Beeb £4.50
Beebmunch £6.50

Mutant Invaders £6.50

3D Maze £4.50

Model A Invaders £5.50

Model B Invaders £7.50

WordPro £10.50

Atlantis £7.50

Flags £4.50
Hyper Drive £6.50
Strato Bomber £7.50

Leap Frog £7.50
5-a-Side Soccer £7.50

Pontoon and Patience £7.50

Kosmos

The French Mlstross Level

A £9.95

The French Mistress Level

B £9.95

Doctor Soft

747 Flight Simulator.... £6.95
Wolf Pack III £7.95
Kremlin £6.95
Harmony £7.95

Bourne Educational

Software

Animal/Vegetable/Mineral...
•• £5.70

Word Hang .. £8.99

World Wise .. £8.99

Timeman One .. £8.99

BOOKS FOR THE BBC

MICROCOMPUTER

1 30 Hour Basic (NEC) £5.50
2 Programming the BBC (Newnes) £6.50
3 Easy Programming for the BBC Micro (Shivas) £5.95
4 Let Your BBC Micro Teach You To Program

(Interface) £6.45
5 Assembly Language Programming for BBC

£8.95
6 BBC: An Expert Guide (Granada) £6.95
7 The BBC Micro Revealed (Interface)
8 Programming the 6502 (Sybex) £10.75
9 Advanced 6502 Programming (Sybex) £1025

10 Machine Code for Beginners (Sybex) £5.95
11 Practical Programs for BBC and Atom (Wiley) £5.95
12 30 Programs for the BBC Micro (Evans) £4.95
13 Games BBC Computers Play (Addison Wesley) £6.95
14 The Book of Listings (BBC Publications) £6.75
15 The Computer Book (BBC Publications) £6.75
16 Creative Graphics (Acornsoft) £7.50
17 Graphs and Charts (Acornsolt) £7.50
18 Forth Manual (Acornsoft)
19 Lisp Manual (Acornsott) £7.50

P&P on Books £1.

BBC
SOFTWARE

Home Finance £10.00

Early Learning £10.00
Music £10.00

The Computer Prog.
(Vol. 1) £10.00
The Computer Prog.
(Vol.2) £10.00
Painting £10.00
Drawing £10.00
Games of Stategy £10.00
Fun Games £10.00

EWflklbr:
Business Games £9.95
Tree of Knowledge £9.95
Peeko Computer/
Manual £9.95
Algebraic
Manipulation £9.95
Creative Graphics
Cassette" £9.95
Graphs & Charts
Cassette- £9.95
Desk Diary/Manual £9.95
Lisp Cassette" £16.85
Forth Cassette" £16.85
Philosophers Quest .... £9.95
Sphinx Adventure £9.95
Castle of Riddles £9.9
Monsters £9.95
Snapper £9.95
Planetoid £9.95
Arcade Action £11.90

Rocket Raid" £9.95
Meteors £9.95
Arcadians £9.95
Sliding Block Puzzles . £9.95
Cube Master £9.95

Super Invaders £9.95
Missile Base £9.95
Starship Command ....£9.95
Countdown/Doom £9.95
Snooker £9.95

Number Balance £9.95
Word Sequencing £9.95
Word Hunt £9.95
Missing Signs £9.95

Quick Sllva

Music Processor £14,95

Protector £7.95

Wizard £6.95

Simomoft

Disassembler £6.95

SPECIAL OFFER
ORDER 2 CASSETTES

- DEDUCT £1

ORDER 3 CASSETTES

- DEDUCT £2 etc.

MONITORS

Microvitec 14" Colour

Monitor £287.50

Sanyo Green
Monitor £89.00

Sanyo 14" Colour Monitor
(Composite) £269.00

BBC

BBC Model B £399.00
BBC Model A £299.00

BBC Model A +
16K £338.30

BBC Model A +
16K&VIA £345.00

Carriage charges on Micro's, Monitors, Disc Drives and Printers £9.00

NEW - STACK LIGHT PEN including FREE game

(Concentration) £28.75 P&P 50p

M I C IBiiOQOCZ/QQ

Moonraidor (B) £7.99
Swoop (B) £7.99
Alien Destroyers (B).... £7.99
Galactic Commander

(B) £7.99
Timelrek(B) £7.99
Laser Command (B) ...£7.99
Spacemazo(B) £6.85
Astro Navigator (B) £5.70
Maze Invaders (B) £5.70
Startrek £5.70

Filer £10.30

Constellation (B) £6.85
Disassembler £6.85
Micro Budget £6.85
Killer Gorilla (B) £7.99
Croaker (B) £7.99
Chess (B) £7.99
Chess £5.70
Barrage (B) £7.99
Footer (B) £7.99
Labyrinths of Lacoshe
(B) £7.99
Adventuro £7.99
Painter (B) £6.85
Cowboy Shootout
(B) £6.85
Munchyman £6.85
Caveman Adventure ... £6.85
Seek £6.85
Eldorado Gold (B) £6.85
Roulette (B) £5.70
Reversi 1 £5.70

Reversi 2 (B) £5.70
Yahtzee(B) £5.70
Wall(B) £5.70
Mastermind £4.55
Draw £10.30

Where £6.85

Chemistry £6.85
World Geography £6.85
Junior Maths Pack £6.85

Physics 6.85
Moon Base Alpha £7.99

OPUS

Dog Fight £9,95

Galaxians £7.95

Centipeds £7.95
Invaders £7.95

Space Fighter £7.95
Alien Dropoul £7.95
Fruit Machine £7.95

Frogger £7.95
RoadRunner £7.95

Ponioon £6.95

Cribbage £6.95

3,!>l ill 1 I i
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BBC

Supergolf £7.50
Bun Fun £6.50

Space Pirates £8.00
Space Warp £9.00
BBC Dragon Quest ...£11.50
BBC Fruit Machine £5.50

BBC Chess £8.00

BBC Backgammon £8.00
BBC Multifile £15.00

Space Invaders £7.50
Galaxy Wars £7.50
City Defence £7.50
Synthesizer £9.50
Sea Lord £7.50

Oblivion £7.50
Old Father Time P.O.A.
Graphics Package £9.50
Sea Lord £7.50

LEVEL 9 COMPUTING

ULTIMATE ADVENTURES

Colossal Adventure .. £10.00

Adventure Quest £10.00

Dungeon Adventure .£10.00
BBC Forth £15.00

BBC Forth Tool Kit .. C10.00

BUSINESS SOFTW

Cash Book Ace

4RE

£95.00

£19.95

£19.95

£19.95

£19.95

£19.95

£19.95

. £19.95

£19.95

Inv. 8 Statements ....

Commercial Ace

Database

Home Accounts

Word Processor

Simon Hsitel

Great Britain £5.95
Inheritance £6.95
The World Travel Ga

£6.95

WORD PROCESSING
Wordwise £45.00
View £59 00

CREDIT FACILITIES
Ask aboutinstantcreditup to £1,000.Choose the audit
lo suit you. The deposit is only 10%ol the cost ol you
purchase.

We ate credit broke
nterest is |usl 2 25% per month,
lercentage rate ol 30.6%. "

lor Lombard Tricily Fman
month, equivalent lo
Ask lor a written qu

MAIL ORDER

Please send me

Ltd.

2

3

4

5

Postage and packing on software 50p. Phone for hardware
delivery rates.

I enclose cheque/P.O. for

OR please debit my Access/Barclaycard/Visa"
" delete as applicable

Card No Expiry date

Name

Address

Code .

Tel No

Dealers Discount Available

ACCESS. BARCLAYCARD VISA ORDERS WELCOME ON

24HR 051-420 3333

COMPUTER CITY Depl F. FREEPOST (No Stamp
Required) 78 Victoria Road, Widnes, Cheshire WA8 7RA.

IRA0E ENQUIRIES WflCOMl

SPECIAL 0EAIS (OR SCHOOLS

THE COMPUTER CAPITAL OF THE NORTH - SUPPLYING BBC MICROCOMPUTERS
NATIONWIDE FOR EDUCATION, BUSINESS AND LEISURE
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Other programs include: Killer Gorilla £7.95/
Escape from Moonbase Alpha £7.95/
Danger! UXB £7.95/Moon Raider £7.95/
Bandits at 3 o'clock £6.95/Swoop £7.95/
Demon Decorator £6.95/Croaker £7.95/
Alien Swirl £6.95/Roversi (A & B) £5.95/
Chess £7.95/Asteroid Storm £7.95/Laser
Command £7.95/Wall £5.95/Beebtote £5.95/

Caveman Adventure £6.95/Labyrinths of
LaCoshe £7.95/Adventure £7.95/
World Geography £6.95/Where? £6.95/
Constellation £6.95/Physics £6.95/Chem-
istry £6.95/Junlor Maths PBck £6.96/
Barrage £7.95/Galactic Commander £7.95/
Timetrek £7.95/Footer £7.95/Poker Dice

£5.95/Filar £9.95/Beebmon £7.95/Draw

£9.95/Disasssmbler £6.95.
MICRO POWER'S SOFTWARE IS NOW AVAILABLE AT

SELECTED BRANCHES OF W.H. SMITHS, BOOTS &
JOHN MENZIES.
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WE ARE AUTHORISED DEALERS

FOR THE BBC MICRO, ELECTRON
& DRAGON 32

MICRO POWER LTD.

Dept. BMU 10.
8/8a REGENT STREET.
CHAPEL ALLERTON.

LEEDS LS7 4PE

Tel: (05321 683186 or 696343

All prices ini lusive ol vat Please add 55p ^K^^B ••
per order Post and Packing. ^K. ^B ifi
Please note: All programs are available at all good
dealers or direct from MICRO POWER LTD.
Written any programs lor the BBC Micro or

on? We pay 20% royalties!


