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When you choose aTAXAN mon tor from Kaga
whelher rl s monochrome or RGB colour
you re choos ng lhe besl

COMPATIBILITY
TAXAN monilors are compatrble wrth a I popular
m cro cornpulers. Apple ' Acorn,BBC " iBl,4 ".

Commodore ". Oric'. Dragon '. Research
IUach nes ". Osborne '. Tandy " S ncla r "

lwilh rnlerface)- you name t. KAGA TAXAN s
made for I

COLOUR RANGE
There are several TAXAN Colour Monrlors
ava lab e from aroLrnd l200lo 1399 rnclud ng:

VISION lll(Resolut on 640dols) RGBCoour
D splay SLrldb.e o 80, o Lm'l d,.o ai
Ulr rse5lalesr -d lb d.. r on-9 a o I rbc
Burll rn swrlchab e rnlerlace
VISION PC IBM compatrble vers on of lhe
Vrsion ll rn Bt\,4 sly e casrng

MONOCHROME RANGE
NElq THE KX SEBIES of monochrome
mon tors frorn around ll00 12 non'g are Ilal
screen Green or Arnber d sp ay More than
20 MHz Bur I n handle Opt ona trlt and
sw vel sland lBM PC " compalrb e vers ons
avar able

RELIABILITY
TAXAN monrlors are among the rnost re rab e
d sp ays around. and are tracked by a Iu I l2
rnonths warranty
TAXAN ISTHE NEW BRAND NAME FOR
PRODUCTS MANUFACTUBEO BY
KAGA ELECTRONICS CO LTD

Al prces ex VAT and correct a1 tme oi qo ng

MATRIX PRINTERS

BiNG 0442 60155 FOB
DETA'LS

TFAOE ANDOEM ENOUIBIES WELCOME,

Curry s and olher leadinq retailers. ExcLUstvE uK DtsrFtBUToR

NLQ DOT

VISION EX (Resolution: 380 dots)- PAL or
RGB input - Buillin Speaker - Equipped wilh
smoked iilter - ldeal display for Compulers
and/or Video Recorders.
VISION ll lResolution: 510 dots)- RGB Colour
Drsplay - Capable ol 80 column display
Equipped with smoked liller - Euill-in
swilchable interface.

Ava lable from your loca compuler dealer

10 press.

selected branches of WH Smith, Laskys

Uhatcver your eystcm,,,,foslst oo fece nteil
Dotr EffcrerEy tid
Com puter Pefl pherals Division. lvlaxted Road. Hemel Hempslead. Herls H P2 7LE Te : (0442) 60155 (14 ines) Telex 825554 DAT EF F G

KP810 (1299)
{80 col. model)
KP910 (C399)
(156 col.model)
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PRICE BREAKTHROUGH

Speech Synthesizer
For The BBC Computer

Totally unlimited vocabulary is now possible with the revolutionary
"SWEET TALKER" Speech Synthesizer for the B.B.C. A or B Microcomputer,
any series.

The CHEETAH "SWEET TALKER" simply plugs into speech socket IC99
within the computer.

No soldering, no cutting of tracks, no headaches.

Based on an allophone system you can
easily prognam any word, sentence
or phrase and incorporate speech
into your software garnes.

Fully tested and gn:aranteed.

Complete with demonstration cassette
and fi:-ll instruoions.

Price includes V.A.T., Postage and Packing
Delivery normally 14 days.

Exporl orders at no extra cost.
Dealer enquiries welcome.

Send cheque/PO now to:-

CHCCTAH TARKETTNG LrrrrED
Dept. AB, 24 Ray Street, London EC1. Tel: 01 833 4909

Cheetah, products avatlable f rom

@ WHSMITH $ana Rumbelows
7

brcnches ol

Incredible at

s24.95

Simply

John MenzEs
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Compose, edit and produce your own variations on
a theme by the BBC Micro.

Questions and Answers

Menu 7
A hearty welcome to this height of summer issue,
and welcome news about your favourite BBC and
Electron magazine.

News 8
Keeping you up to date with some great new soft-
ware, links with the mighty IBM and other
unbelievable upgrades.

Notemaster t4

Volume One Number
Editor: Elspeth Joiner

Assistant Editor: Mark Webb
Software Asslstant: Simon Rockman
Advertlsing Manager: Barry Bingham

Managing Editor: Ron Harris
Chlef Executive: TJ Connell

Competition 28
Generate some original or just plain astounding
computer graphics for the BBC and win an Epson
printer to reproduce your masterpiece.

Snakes and Ladders Maths 30
This game may well be great fun but it also offers
educational value for anyone learning maths basics.

Snackman 34
The irresistable combination of fruit, ghosts,
thunderbusters, arcade high-score table and
Snackman himself .

Processor Progress 42
The BBC Microcomputer system now boasts 6502
and 280 second processors. We look at both and the
worlds of business and CAD software into which
they are carrying the Beeb.

Ultracalc 48
BBC Publications attempt at the ultimate spread-
sheet, and by all reports, not far short of the mark.

20
Bruce Smith helps Beeb and Elk owners get just that
bit extra out of their efforts at the keyboard.

Walk Before You Run 22
No point diving in at the deep end if you are new to
the computing game. Set olf at a gentle crawl with
Richard lves.

Electron Joy 24
Games fever hits Electron owners. And that means
getting to grips with the First Byte joystick interface.

Basutils 26
An efficient and economic utility to put you in com-
plete control of your programming.
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A&B Computlng is conrtanlly on the look.out for w€ll.wri*en
articles and programs Io: p ublication. ll you feel that your efforts
mee1 our standard$, please leel fiee lo submit you work to us
for consideraton lor publicadon.

All submitled material should be printed or typed, double
spaced. Any programs submlhed should be listed {55 character
widrh emphasised if possible|. A casrette ol the program alone
wtll not beronsidered. All programs musr come compLate vath a
lull erplanari.on o{ rhe operatioo, aad wh.te relcvanl, the stuc-
iure. We also require the progam ln machine readable {orm
(cassette, 40 track SYo', or 3' disc) plus any suitable scleen
ph,rtographs. prinler dumps and so on.

AII submlsslons will be acknowledged and th€ c@tright ln
such works which will pass to fugui Speciali* Publcitions
Limited will be paid lor at competitive rqtes. Al1 work lor con-
sideration should be s€nt to the Edttor at our Goldeo Square
address.
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Eight July/August 1984
Published by Argus Speclalist Publications
Ltd., Number One, Golden Square, London
WlR 3AB.
All work for consideration should be sent to
the Editor of A&B Computing at our Golden
Square address.

Quirks in BBC BASIC 52
A must for anyone interested in this advanced but
sometimes strangely behaved language.

Advanced Graphics 88
Bruce Smith explains how to create personalised
graphics for spritening up the BBC and Electron
screen.

SoftwareReviews. ........94
A veritable feast from the formidable range of BBC
and Electron games. Take off with Aviator, clear up
with JCB Digger, groan in frustration at Ghouls.
And Vortex will blow your mind.

Sinuous Curving 106
Take up curving as a hobby. It's great fun and the
BBC or Electron does all the calculation for you.

111

E-Print
Fed up with fiddling around with conhol codes for
your Epson printer? Utilise this program for friendly
printing.

Edsoft 66
Perhaps the most important software you will ever
buy, educational, given a thorough work out by our
review team.

58

72

In the Beginning
Our school database
development.

Bookshelf l16

Software Listings 124
Checking off the continuing additions to software
packages for the BBC and Electron.

Club Corner 137
Where to get advice and exchange ideas with fellow
fanatics in your area.

Machine Code Capers 139
Peter Voke tackles the tricky task of assembling a cir-
cle drawing routine.

continues its disc-based

Down to Business
Want a good read about advanced graphics or
machine code technique s? A&B takes a few pro-
gramming books for the BBC and Electron off the
shelf .Tired eyes and strained fingers from hours at the

keyboard? Jon Vogler tabulates the facts and figures
about wordprocessors for the BBC businessman.

BBC Computers in Control 75
An introduction to the exciting world of robotics and
control technology.

Page Mode Switch 78
CTRL N and CTRL O at a touch anytime you might
want them.

Europe 82
A general knowledge quiz about our continent in-
spires some thoughts on map drawing and colour fill
techniques.
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MTC-High Res.

MWS SOOK DRIVE
MWS 4OOK DRIVE
4Ol80 TRACK SWITCHABLE

f^76
f 108
f399
f,267

fr49

(includes formatting disk and cable)

MONITORTURNTABLEfTS

BBC MODEL B f,399
(BBc MoDEL B + DFs) f484

BOXED IN lOs

HOLDS 40 DISKS f 14.00
HOLDS 80 DISKS 119.5O
TWINLOCK LOCXABLE
DISKETTE BOX

SLIM HEIGHT 5%'
40 TRACK SINGLE
SIDED DNTVE

ID 40 TRACK
2D 40 TRACK
lD 80 TRACK
2D 80 TRACK

€l
f1
t2
t2

4.20 PER BOX
8.50 ,,
5.50 ,,
6.80 ,,

II NAME
I

I aooaess
DEVONIA HOUSE i

HIGH STREET ! iwrsiroonoenr
WORLE I I REoulRE lNFoRMArloN oN:'

WESTON-SUPER.MARE iAVoN i Elil:"L*#&rAcccsd
TEL : ( 0 9 34 ) 51 62 46 i_---,_"- :=_ g:,::,_":y_"_l:1,:::3"_l"l1bl"_t3itT!9y.i I_d: _

WE ALSO STOCK SOFTWARE O RIBBONS O PAPER O CABLES ALL PRICE S EX. VAT
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Great news for all A&B Computing readers: we are
going to appear at monthly intervals from now on.
Yes, the same A&B Computing, packed to the gun-
nels with up to date product reviews, advice on soft-
ware and hardware, programs from the arcade and
the classroom, high quality software for you to type
in. But twice as often and at half the price, now only
t 1.00.

The October issue of A&B Computing will ap-
pear on the shelves on the first Friday of September
so don't miss out. Place a regular order with your
newsagent by cutting out or photocopying the order
form below.

The new monthly version will provide the same
thorough coverage of all matters BBC and Electron.
The autumn is sure to bring a flood of brand new ex-
citing add-ons and software for both computers and
we will keep you up to date with comprehensive
reviews.

Regular contributions on advanced programm
ing, including the triumvirate of sound, graphics and
assembly language, will continue to open up new
avenues of exploration. We will also be linking the
BBC up to outside devices including robots and pro-
viding software for you to learn about interfacing
uour micro.

Newcomers to the BBC and Electron will find
our well documented listings to be a great help as
they learn through programming. Newcomers to
BASIC can follow our Walk Before You Run series.

Nor will our articles and programs be confined
to the narrow limits of the hardware. They will be
concerned with where and when best to exploit the
power of your computer and how to make it uselul
in the real world, around the home, in business and
for home education. Witness the current issue. The
blend will remain the same but you will get more
value for your money, more often.

As you sit (or lie?) in the sun reading this issue,
interest is focussed on the Acorn acquisition of Torch
and the coincidence with the launch of the Acorn
280. In future magazines we will be following the
upgrade paths provided by both. Since we are all
lusers of BBC BASIC. Dr Barry Landsberg's article
on 'Quirks' in our favourite lingo should prove
fascinating reading.

Hopefully we can also persuade you to retire
once more into the shade and type in some of the
excellent programs on offer. Notemaster and
Europe are great fun and Snackman is a brilliant in-
terpretation of the original you know what. Role on
the first Friday in October.

GIVE THIS TO YOUR NEWSAGENT
PLEASE RESERVE ME A REGULAR COPY OF
A&B COMPUTING, NOW MONTHLY FROM
THE FIRST FRIDAY IN OCTOBER.

Name

,

A&8 COMPUTING JULY/AUGUST 1984

Address
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NEWSROUND

BBC STARS AT
LIVERPOOL
INTERNATIONAL
FESTIVAL
When the Queen and the Duke
of Edinburgh opened the interna'
tional garden festival at Liver
pool, theg also opened up a
brand new computer information
system which features the BBC
Micro.

ITM, Information Tech
nology and Marketing which
operates from one of Merseyside
Development Corporation's New
En te rp ris e workshops at
Brunswick Dock, has developed
an information system which
works along similar lines to
Ceefax, Oracle and Prestel. The
system is actually based on the
Viewdata format and utilises off
the shelf BBCs (thus keeping the
price down). The BBCs act as in-
dependant units around the site,
with software to run each unit. At
the same time they are network-
ed to a central terminal from
where individual editing can take
place or global editing of the
whole system.

Each unit has a string of
monitors on which are displayed
telet€xt glaphic displags interac-
ting with video sources. Hi-res
modes are also used. The frames
of info(mation are pred€Iined
and sequenced ovet up to 250
channels with 80 in any on€ se'
quence. The interaction with
video, be it for displav or adver
tising, is also predefined. Each
frame can be displayed for
variable lengths, scrolled in from
top, bottom or side oI the screen
or built line by line. The software
is stored by the unit on floppy
disc, with a full editing suite of
software at the main terminal to
swop things about. There is also a
tic-a{ape cursor at the bottom of
each screen keeping visitors up to
date with the Iatest information.

The system will provide a
rolling information catalogue of
the days events, competitions,
and horticultural shows. con
stantly updated from the Rotavi-
sion Editing station which is on
view to the public in a magnifi-
cent glasshouse within the
Festival Hall.

The system took 12 months

to perfect against a background
of staff who had pteviously work-
ed with Videotex. and was install-
ed in conjunction with British
Telecom. Plans exist to extend
the system to allow the BBCS to
act as interrogation terminals,
with customer enquiries, special
oflers and advertising at point of
sale.

ADD.ON A CUBE
Both 6502 and 6809 second pro-
cessors are now available from
Control Universal of Cambridge.
The 6502 is a multi-function,
single board computer which can
be thought of as a stripped down,
industrially presented equivalent
of the BBC Micro. The MOS
allows it to run sideways ROMs
such as BASIC. Communicating
through its serial port,
EuToCUBE-65 (as it's known)
runs as a second processor to the
Beeb. It can however operate in-
dependantlv and drive its own
peripherals such as hi-res colour
video. Prices start at 1167 (ex.-
VAT),

The 6809 inch.rdes a CU-
NINE 6809 CPU card. a CU-
DRAM 64kB memory card and a
Tube interface for connection to
the BBC. The package known as
CUBE BeebFLEX allows the
BBC to run the wide range of
FLEX software. Further informa'
tion from Control Universal Ltd..
Anderson's Court, Newnham
Road, Cambridge CB3 9EZ. Tel
0223 354757 .

SWEET-P
PLOTTER
HALL Computers have introduc-
ed a low cost flat bed plotter
which can be used with the BBC.
Priced at f498, the model 100
could be the ideal hardware to
generate hard copy graphics from
the new business and CAD
systems available for the BBC.

Sweet P interfaces through
the Centronics port and will plot
graphs and illustrations on any
type of paper and transparent
film. Plolting speed is 6 inches
per second with a resolution of
250 steps per inch.

The model 100 incorporates
its own graphics language
(SPGL) with 19 commands that

control drawing vectors, text and
special functions such as page
size and length. Both plotting
speed and alphanumeric size are
adjustable. Further information
lrom HAL Computers,lnvincible

Sweet-P

vanced range of business com-
puter systems, is to be acquired
by Acorn Computer Group PLC
themsplves- Chris Curru and Bob
Gllkes, Chairman of T6rch, sign-
ed Heads of Agr€ement for the
aquisition of Torch by Acorn at
the beginning of May.

The move seems very sensi-
bl€ since the two companies have
a hiqh degree of compatability in
products and rationalisalion of
the two companies' development
efforts can only benefit both par-
ties. Torch is to retain its name
and will be an entirely separate
entity within the growing Acorn
empire.

At the same time Torch ar€
rekindling interest in both the up-
per and middle range products in
which theg specialise. They have
announced the addition of MS-
DOS and the 8088 to their range
of business machines.

The 388 model will cost
f1,995 (excluding VAT) and of-
fers both the 64K 280. the BBC
Micro Model B and a 256K
8088. The three operating
systems (BBC MOS, CPIN and
MS-DOS) are included in the
price. Torch are still providing the
widest range of product and
systems for the basic BBC con-
troller but the price is going up.

The Unicorn range of pro
ducts newly launched by Torch is
designed to make available a
lower cost upgrade path for BBC
owners. The 280 is now available
on its own as well as in the well
known disc pack. Also in the

Road. Farnborou
GU14 7QU. Tel: 02

GNOMIC

h, Hants
2 517171 .

g
5

INTERFACING
General Northern Microcom-
puters Ltd have lollowed their
successful production of disc in-
terfaces for other micros with an
Acotn compatible BBC disc int€r-
face. The main attraction of th€
Gnomic designed interface is
QFS, a disc filing syst€m written
by Gnomic which supports single
or double densitv with automatic
density recogniti6n and 40 or 80
tracks.

The system also allows up to
256 files and 800K storage on a
single disc. It sounds like a winner
and Gnomic are selling them for
!95 +VAT. There is no doubt
that the interface famine willpush
buyers over to filing systems other
than Acorn s own Further infor-
mation from General Northern
Microcomputers Ltd., 2 Whit-
worth Road, South West In-
dustrial Estate, Pet erlee , Co.
Durham. SR8 J. Tel 0783
860314.

TORCH
REKINDLED
Torch Computers, who use the
BBC Micro as the basis of its ad'

8 A&B COMPU'ING JULY/AUGUSf 1944
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range is a 20Mb hard disc pack
for the BBC and the UNICORN
68000 20Mb pack with UNIX
operating system, a system which
Torch have committed
lhemselves to support extensive

New product includes a
20Mb disc pack for 388 and 301
workstations. Torch also made it
clear that they intend to develop
into ambitious new areas such as
image processing and speech
recognition. Closer to home for
the time being though is their new
UNICOMM package. The
package is available mail order
only from Torch and costs just
f 185 including VAT. In all you
get a BT approved modem,
UNIMAIL electronic mail.
UNITERM 60 Mailftame Com
munications package, UNIVIEW
Prestel compatible Viewdata
system and Tele soft ware
downloading. Further informa
tion from Torch Computers Ltd.,
Abberley House, Great Shelford,
Cambridge, CB2 5LQ. Tel: 0233
841000.

ROM MANAGER
Watford Electronics have come
up with the answer to the con
siderable problem of handling the
sideways ROM facility of the

BBC. Called Manager, the ROM
(of cor-rrse) offers a host of com
mands to select which ROM you
require a command to be passed
to (avoiding clashes between *
commands) plus facilities to allow
the design and testing of ROM
software in the computer's
memory before blowing into
EPROM,

Manager offers the ability to
check up on the status of any of
your ROMs, what is does, where
it is, what it is actually on it plus
the effects it has upon th com'
puter (key definitions and so on).
So if gour ROMs are getting out
of hand perhaps you had better
get in touch with Watford Elec'
tronics. 33/35 Cardiff Road.
Watford. Herts. WD1 8ED. Tel:
0923 40588.

HAPPY WRITING
FOR
YOUNGSTERS
Bourne Educational Software
have a new program available for
children between the ages of
three and five years. Designed to
encourage children to start learn
ing to write in the right way, the
program uses a 'Magic Pencil'to
help children leam to rorm their
letters and numbers correctlg.

The program benefits from
the usual Bourne testing in a
nrrmber of schools. Included are
options for change of writing
speed, use of, or change to, in_
ternal word list and the popular
adjustment of sound level.

Features designed to hold
the attention of the young user
include lines being drawn by trac-
tors, reward tunes and a'Magic
Pencil' with their name on it. The
program costs f8.97 on cassette
and is available for both the BBC
Micro and the Elechon. BBC disc
costs f10.98.

NO ROOM FOR
VIEWBASE
Acornsoft have prevented the
use of the name 'VIEWBASE'for
the Silversoft database developed
for use with the Acornsoft word-
processor 'VIEW'. Acornsoft felt
that the prefix VIEW was a
registered trad emark, and
threatened legal action.

The database, now known
as Index retains its ability to link
with VIEW thus making mailshot
preparation from database
tecords relatively easy. An
enhancement to the original pro
gram. which costs !24.99, has
meant a late release for Index but
Silversoft consider it a very wor-
thwile addition since it allows the
user to redeline file structures
without corrupting data. thus
allowing maximum use oI
avialable disc space.

The database supports 30
characters per field, 15 fields per
record. maximum 250 characters
per record. Available on 40 or 80
track from Silversoft Ltd.. Lon-
don House, 277-273 Kiog
Street, London, W6 9LZ. Tel: O1
748 4125.

GROWTH OF
GRIFFIN
EDUCATIONAL
RANGE
Four new software packages are
now available ftom Griffin Soft-
ware to help develop English and
Maths skills and aid revision for O
level and CSE exams.

Mathskills 1 and 2 include
lonq multiplication and division,

areas and perimeteE, simple
equations, sets and Ven n
diagrams. Englishskills 1 and 2
deal with topics like metaphors,
opposites, parts of speech and
proverbs and similes. All the pro-
grams deal with basic concepts
and are designed to reinforce the
learning with teach and test
routines, thus making them ideal
for revision purposes.

Full documentation is in-
cluded and a certificate is
displayed at the end of each pro'
gram telling the student how
many quesiions he/she has got
right and wrong- Each pack costs
r11.95.

JUST TRY
GETTING INTO.HAUNTED
ABBEY
There is an ancient rule which
says that if a computer can read a
program, it can write it back out
again. In the case of 'Haunted
Abbey' however, the new game
from A&F Software, it will pro-
bablv take manv working hours
to break into the protection and
make yourself a back r-rp copy.
This is ths latest in anti piracy
moves being made by all software
houses and especially the
members of GOSH (The Guild of
Software Houses), both in-
dividually and as a group.

Jim Lamont, whose ant:
piracy system was confiscated by
the Ministry of Defence earlier
this year, has offered an aller-
native syslem lo a number of soft-
ware houses and A&F have
come up with the software to
make it work. The system makes
it impossible even to make audio
copies. The method used
employs two stages, one at the
soltware stage, the other at the
duplication stage. A&F believe
that the huge pirate operations
now going on up and down the
country will go out of business
and that the consumer will even-
tuallv benelit {om lower prices for
legitimat€ software as numbers
sold, rather than copied, in-
ctease.

The Lamont system is also

NEWSROUND
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covered by a patent which means
that the patent laws (much
stronger than capyright) can be
lnvoked in the unlikely event that
any pirates succeed in cracking
the system. Only four men work-
ed on the final stages ol develop-
ment and no one person could
make the system work. A&F are
consideing what to do with th€
syslem th€y have developed first
among the software houses. It
may well tum out that they give
the system over to other com-
panies they can trust. A&F claim
that this sort of protection means
that the smaller software house
wtll be able to survive th€ de$ruc-
tive influence of piracy. This will
of course only be true if the
smaller companies have access to
the syslem on an equal footing.

Meanwhile Mr Lamont is
pledging to use th€ mon€y won
in any court cases againat pirates
to further the anti piracy cam-
paign. Poor old 'Haunted Abbey'
looks to be eclipsed by the pro-
tection it carries. lt is a classic
adventure in which puzzles and
red herrings hinder the quest for
Phibe's book of incantations and
the treasure which lies ih th€ ab-
bev.

FIGHT IT OUT
WITH
LOTHLORIEN
Confrontation is th€ latesl in the
Lothlorien Warmaster series,
which b,rings the smell of banle to
the BBC. Confrontation ap.
propriat€ly brings together two
players to battle it out in a user
delined renario. The master

program allows the players to
choose geographical features and
the forces to take part. A modern
European scenario is provided
for those who want to dive
straight into battle.

Various units of armour. ar-
tillery, infanty, airboume troops
and air support are brought to
bear by both sides as the com-
puter commanders shift
resources around the terrain try-
ing to outwit their opponents.
Lothlorien intend to follow up the
program with the release of a
number oI scenarios incor-
porating the fairly modern
weapon systems available in the
game. thus expanding the valu€
of owning the master program. In
fact Lothlorien are quite happy to
hear from enthusiastic players

L@oruEN a

who have designed their own
scenaios with the Conftontation
software with a view to publishinq
th€m. That's what I call incentive.

MORE FOR
MICRONET
Micronet Users now have free ac-
cess to both their own 800 club's
30,000 pages and Prestel's new
spot "Prestel Microcomputing".
Prest€l is of course open to us€ by
Micronet subscribers in all its
various forms.

Prestel Microcomputing will
in fact embrace all microcom-
puting services on the system, in-
cluding Micronet itself , Clubspot,
and Viewfax. The reorganisation
of the database removes
obstacles to further expansion,

including 'School Link', a
dedicated information and soft-
ware database for secondary
schools (begins September),
'Headstart', home education soft
ware, and 'Executive Micronet'
starting in June.

Initially the only apparent
change will be the opening page
stating'Preslel Microcomputing
incorporating Micronet 800' with
an increasingly extensive menu.
Information about the network
from Micronet at Scriptor Court,
155 Faningdon Road, London.
EClR 3AD. Tel:01 278 3143.

GIVE US A CLUE
Level 9 Computing are extending
th€ir adventure help service
which has always been available
to anguish€d adventurers to in-
clude comprehensive clue sheets
for all the company's adventures

The idea was originally tried
out with Colossal Adventure and
the response from adventureres
was 'why not more of the same
Ior other games' The clue sheets
do not assum€ that the puzzle or
clue which the designer con'
sidered hardest in Iact proved so.
Many experienced players get
blind spots and can get stuck on
supposedly simple puzzles.

The Level 9 clue sheets con'
tain alphabetical lists of objects,
creatures and trickiest locations
in each adventure. They contain
up to 580 entries so the problem
you have encountered should be
there and the format means that
you will not accidently learn of
puzzles to come.

Clue sheets are available to
all Level 9 adventurers who send
a SAE to Level 9 Computing,
229 Hughenden Road, High
Wycombe, Bucks. HP13 5PG.

GET READY TO
DEMOLATE
Xeno, the ultimate robot, is
mankind's last chance in Vision s

latest game for th€ Model B. The
last remnants oI the human race
are being transported (rusr so
many packing cases) across the
qalaxy. The hold of th€ ship ha5
Deen invaded by the Demolatet
Can Xeno fend them off and
preserve the dormant human
cargo?

This game features some
very fad and pretty smooth
sldeways scrolling as Xeno
dashes about all over th€ cargo
bay picking up points as it
vapourises the Demolators
themselves, and their deadly
companions, including the
Minors, b,rielly vulnerable but

mulatinq into a deadlV in
desctructible mines.

The Protectors and Trackors
appear to provide even more for.
midable enemies later in the ac-
tion and Xeno is hard pushed to
complete his task. Demolaror by
Jim Stewart is priced ar !5 95.

BRAINCHILD
BRINGS
TOGETHER BBC
AND IBM PC
Thp Co:::: -:e: Fair at Earls Cou::
in m:C -l-:? ri:tnessed the lau:;:
oi Dara Te:rnologies IBM P C

com!:: :.; upgrade for :_:
lvlc:; 3 The Cambr :.;
h::a - -:€ aontinues to prc:-:.
:c.: -::::ary products io sL:: _

::; 33C and this one :-. :.'
: : - :: . Luell branded a.
u::: -ale

ir. based on Microsc: i _

:aS operating syst€- ::
:_,:i:€s al a time when T:' _

:. s.: moving into MS-D-:
::::. (see Torch R;.:_ :

l.'o models of the Gra:-: -

ai arlable. the Model G
GS00 Both have 12ii '-
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CONTINUED OVER

standard and are fully disc com-
patible with the IBM P.C. thereby
giving access to the massive store
of IBM compatible software pro-
duced bv leading software
houses. Does this mean
Microsoft's Flight Simulator on
the Beeb?

The G400 incorporat€s a
single BASF disc drive and for
us€rs requiring further storage
there is the dual ddve G800 com-
plete with the full suite oI Perlect
2 software (colour). Both models
are further expandable in the
same way as the lBM, allowing
hard disc expansion, modems,
mouse cards etc..

The single d ve version
costs !599 and twin drive with
soltware f869, both excluding
VAT. The availability of th€
Graduate offers an interesting
alternative to the Torch and
Acorn CPIM upgrades and
means a low cost introduction to
IBM soltware for education and
industry. Details ,rom Data
Technologies Ltd., Cenlury
House, Market Slreet, Swavesey,
Cambridge CB4 5QG. Data
Technologies managing director,
Martin Vlieland Boddy, is the ex
chairman of Torch and believes
that the MS-DOS system is the
one to follow because oI the great
success of the IBM P.C.. BBC
owne6 can only wonder at the
vast range of choice now made
available to anyone wanting to
upgade their humble 32K Micro
and at how cheap at least in
relative terms it is becoming.

MICRO IMPACT
Micro Power are dropping their
Program Power name. There is
no doubt that the two names
have caused confusion in the
minds of software buyers over the
past year or so despite the fact
that the Micro Power games have
become some of the best loved
amongst BBC Micro owners.
Manv of these games ar€ now
available on the Electron and
ihere is soon to be a range Ior the
Commodore 64.

At the same time a new
catch of BBC and El€ctron soft-
ware is releas€d by the Leeds bas-
ed software house. For the Beeb
ih€re are Frenzy, Stock Car,
Blockbuster and Rubble Trouble.
The Electron is treated to its very

coherent us€r-Iriendly office
automation system. Torus' skills
in communications software will
combine with Torch and Acorn
€xpertise to form a particularly
powerful force. Torus Systems is
located in the Cambridge Science
Park which will no doubt bear
fruit for Acorn's future prorects.

MUSICAL BBC
GOES MIDI
Electromusic Research has pro-
duced the first MIDI interface Ior
the BBC Model B, allowing con-
nection with any MIDI equipped
musical instrument. A software
package available on cassette or
disc allows full MIDI control to
and from the micro. The package
includes the necessary cables and
external synchronisalion plus
start/stop is easily achieved bv
using the standard Roland/Korg
5-pin DIN Sync input provided.

MIDI is a standard interface
employed by the music industry
in much the same way as the
RS232 is used amongst com-
puter manulacturers.

The key to success in this
field is likely to be the availability

of quality easy to use software
and ELEctromusic Research are
launching the product with their
Miditrack Composer and promis€
a developing range oI programs
for the Beeb.

Miditrack Composer pro-
vides for manual (step) input over
six possible tracks with full
memory assignment ol approx-
imately 7000 notes. Each hack
will slore details of note pitch,
dynamics, length and style as
well as voice change and oiher
parameters, such as aftertouch,
portamento and modulation
(subject to the equipment your
BBC is connected to).

Completed compositions
may be saved to tape or disc for
later recall along with MlDl con.
figuration parameters and tempo.
Any combination of the 15 track
and 4 channel mode assignments
available through MIDI can be
selected to control up to six MIDI
equipment instruments. MIDI
OUT also transmits a 'downJine'
timing control for MIDI drum
machines and sequencers. So if
you want a BBC driven syn-
thesiser group in your lounge,
you know what to do!

The BBC MIDI interface plus
Miditrack Composer on cassette
or disc is ava,lable at around the
!130 mark from Electromusic
Research, 14 Mount Close,
Wicklord. Essex SS11 8HG. Tel:
o37 44 67221.

MORE MICRO.
SIZE DRIVES
Opus Supplies now have their
version of the 3" drive available
in single or dual drive lorm and
capable of supporting double

A&B COMPUTING JULY/AUGUST 1984
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own speciali$ invaders game,
Electron Invaders. Players have
to leave the safety of the bunkers
to fire at the Delerian attack force
flying overhead. There is the
lraditional mothership but watch
oul for shrapnel from the ex-
ploding bombs.

Stock car offers a multitude
of options for the player to decide
upon before tackling any one of
the six circuits in a twicallv robust
slock car, crashing into barriers,
clashing with other cars
(including a computer controlled
opponent if you want). It is
essentially a two player game
however with ioystick option.

Blockbuster brin gs us
Harvey Rabbit, Reynard the Fox,
squirrels and an irate albatross.
The action all takes place on the
Giant's, Causeway, rock to rock.
Rubble Trouble continues the
stoney theme, this time is a
desolate post h oloca u st
wasteland (lovely l'm sure).
Wal.h o'rl f6r the mrlanr
Krackats as they scavenge for
food amongsl the rotting ruins
All the new Micro Power games
(some ironically still with Program
Power welcome scre€ns) cost
t7 .95.

IBM LINK
Acorn Computerc are further
diversifying their research and
development interesls with a
stake in another Cambridge bas-
ed company, Torus Systems
Ltd., Torus are launching their
firsl producl. called Icon, a
graphics-contolled local area net-
work for the IBM P.C..

The product integrates com-
munications (such as electronic
mail, Prestel and telephone diall-
ing), n€tworking facilities and ex-
isiting applications software in a

t.-,/
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ALPHA PLUS
An improved version of the
Canon MDD221 disc drive has
been designed bv Alpha Disc Ltd,
for use in the home or educa-
tional set up. Alpha's enhanced
version with a 40 or 80 track LED

llawk Logic Anatysor

indicator and secondary switched
power supply is now available at
a starting price of €244.

The Canon's 40 to 80 track
power reset facility has now been
given a four-signal switching code
which makes the status of the
drive obvious to even the newest
user. The model which also in-
cludes its own secondary swit-
ching power costs C264 and of-
fers a saler and less 'hot' system.
lnformation from Alpha disc Ltd,
Uni 2, Crabtree Road, Thorpe ln-
dustrial Estate, Egham, Surrey.

lMB FOR 3"
DISC
It shouldn't be long before a one-
megabg{e version of the 3 ' com-
pact floppy disc format finds its
way into BBC Micro systems.
Hitachi Maxell have developed a
new magnetic disc to meet the

highly accurate head positioning
requirements of the 200 tracks
per inch density. The new format
provides 500 kilobytes oI unfor-
matt€d recording capacity per
side.

48 sprites on screen at any on€
time. Each sprite can have a s€-
cond image lor individual anima-
tion and the program has its own
sprite library. The Electron, with
its slightly slower speed when it
comes to handling graphics
should feel th€ benefit of such a
utilitv. Details from Simonsoft, 25
Tatah Road, Abingdon. Oxon.
OX14 1QB. Tel: 0236 24140.

I SPY2
SPY2. the latest version of
System Software's debugging
monitor. disassembler and disc
utility ROM, is now available.

SPY2 has some additional
fronl panel commands. a new set
of rtisc recover ulililies. a format-
ter, relocalor, program trace and
a uersaril, drsassembler The lat-
ter incorporates the ability to in-
spect. single step through or
disassemble any ROM, single
st€p through subroutines (each
treated as a step). There is also a
colour/black and white option for
the display.

The disc utiliti€s are pr€tty
comprehensive and val ev€n
Computer Concepts Disc Doctor
ROM. SPY2 includes a dir sec-
tor editor with hex and ASCII
display, recover and format bad
track (sounds interesting), find
string or hexcode on disc
catalogue entry and download
and run disc file.

The complete SPY2
package is available Irom
SYSTEM Software, Dept.B, 12
Collegiate Crescent, Sheffield
s10 2BA.

SUPER SPRITES
FOR ELECTRON
Simonsoft's package'Sprites Ver-
sion Two' is now available lor the
Electron. The creators claim a
l4-fold increase in speed over
normal methods ol animation in
BBC BASIC.

All the features ol the BBC
version are incorporated in-
clud,ng generator programs {or
user-designed sprites. enlarge-
ment of up to five times the nor'
mal sprite size, a collision detec'
tor. preset flight paths and up to

Y Ir.r*lkdb-i -
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density discs. The single drive will
cost you !299.95, the dual
!495.95. Both include all
necessary cables and utilities disc.
The 'cartridges' retail at 95.75 or
E25.95lor a pack of five.

SCRUTINISE
YOUR LOGIC
The BBC model B can now link
up wilh an add-on unit from
Hawk Electronic Test Equipment
to carry out complex logic
analusis. The Hawk Model
32165 is controlled from the
BBC's keyboard, providing 32
TTL or variable threshold input
channels. The soltware utilises
disc, monitor and printer to
record and display 16 or 32
channels of data. Once data has
been recorded on dis. it can be
processed by the computer as the
user teouires-

Ea;h channel captures 1024
samples timed by an internal
clock to 10MHz or by an external
clock. There is flexible control of
triggers, and the so{tware is easy
to use with full menu driven
operation, on screen prompts
and 'help'page. Further informa
tion ftom Hawk Electronic Test
Equipment, Bircholt Park lnd.
Estate, Maidstone, Kent ME15
9XT.

&r .df,- ta
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UNIX
UNLEASHED
Torch Computers claim to be sell-
ing at least 30 of their Unicorn
sysems for the BBC Micro each
month. Small colleges and
university departments who
already own Model Bs are takrng
lhe naturalst€p into UNIX via the
unicorn 68000 box with UNIX
System lll. For under !3,000 the
Unicorn also provides the user
with 20 Megabyte hard disc, net-
workinq and 256K RAM.

AEo supplied is the Z80B
which runs CP/M programs on
UNIX systems allowing new users
to continue w,th old software.

t\
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E I0mmeI
B Micro

This compact el.g€nt unll programs 276t &27128
epro.ns and oflcE lhs ,ollowing attractlve fealures.

a high quality, low cost O menu driven sottware incorporating
the following commands: program, save. verify. testblank,
checksum. select eprom, MOS call. ROM format O oplional
conversion from Basic to BOM format akee 27U eIofi
containing programming sottware - no cassette loadrng prob-
lems O easy lo use 28 pin zero rnsertion lorce sockel O built-in
vohaoe @nverler O inlegral cable conneclrng to user port: no
other mnnection needed a comprehensive documentation
plus one year's guarantee.

This product is available in quantity NOW!
Pioarammd tnd delr ltreel trom Sottllte Ltd.,

g, Salverto n lvty, London E164AH Tel;01 4740330

MHzl/OIilTERFACE
Provides I Control Outputs and 4 - 6 Signal lnputs lor
Robotic, lndustrial & many other control applications.

Available in Kit form or fully assembled & tested.

lMHz 16BitVlA
The User Port only provides I Bit Control, yet many

applications require 16 Bit Data Control. This Adaptor
enables proJects using 16 Bits to be developed via

the 1 MHz Port.
Available in Kit form or lully assembled.

USER FORT SERVO IilTERFACE
A simple Kit to enable the I Bit User Port to operate all
types ol Servo motors - adapts to any 8 Bit User Port.

USER PIORT DECODER
Converts the I Bit User Port lo provide 8 Addressed
Outputs. 4 Data lnputs and a 4 Bit Data lnput - many

ditferenl Add-on units & projects maythen be connected
to enable one or all projects to be run simultaneously

under program control.

EtECTROilI/OINTERFACE
This uselull lnterface provides theElectron with a normal
BBC-type I Bit User Port PLUS capability of 16 Bit Port

or Printer Output plus I Addressed Outputs, 4 Data
lnputs and a 4 Bit Data lnput. 'Enormous potentialforall

1{!K4M6502
MrcBo col{rnortEB

A Star product which enables
programs developed on the
BBC Assembler to be down-
loaded via the R5423 Port and
blown onto EPROM. The
Micro Controller will then
autoslart on power up to
perform as a dedicated Stand
Alone unit.

t *tc-' 'o
Applications include Robotics,
Data Loqging, Timing,
Machine Control, Speech
& Sound Synthesis etc.

types of applications.'
PRICE !NCLUDES CASES,
CABLES, CARRIAGE & VAT

Slngle Sy!tem
40 lk ss f140
40 lk ds 1176
B0 lk ds e200
80/40I/kswilchabie l21O

lntegral PSU 140 extra

Drsc lnier,aces single densrly
double density

DFS on y double density

EPROMS 2764 29.20 27124
Add tl P&P lo above

wabr$ Datalile
.i0 rk ss sd !14.50
l0 tk ss dd - 9t8.00j0 tk ds dd !rt,00 124.00
30 rk ds dd t24.25 929.00

SONY 3Y2 dlscetles e40
Above prices inc ude p&p

LOCKABLE STORAGE CASES
- 

"o d 40 ois\elles..- ^ord B0 o,s<ettes ..
Add t2 P&P per box

cARSON DEVELOPMENTS (M
84 Highfield Road, Collier Row, Romford, Essex R

Telephone:0708 27043

DISKETTES

u),
M5 3RU

c2s.30

e15.50

r15.00
120.00

Dual System
t270
$40
e390
s410

e98
e109
e98

KEtiAl{ EllGlt{EERlt{G tTD.
Circuit Products & Components Division.
27-E Leadhall lrne Harrogate.
Nodh Yorkshire HG2 gNJ.

a FARNELL ELECTRoN cs covpt" Tel: (0423)8709i18.

A&8 COMPUfING JULY/AUGUSf 1984

Please write tor full details & prices to:'
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MODEL B/ELECTRON

Notemdster
Alec Bny

Have you ever wonder what a
tune would sound like iI you
could play it backwards - or turn
it "upside-down" - or even iI
you could play it "upside-down"
and backwards? Some pieces of
music use such kicks. and this
progam will allow you to in-
vestigate these "variations"! But
more than this, you will be able
during the course of the program
to s€e each note of the tune
shown in three ways - as the
musical name {C, C7, D etc), as
a key on a piano keyboard, and
as a note of the correct pitch and
duration (eg quav€r, crotchet,
etc) displayed on a stave (the five
Iines used in music notation.)

The main pa( of the pro-
glam was odginally w tten as a
demonstration to show informa-
tion stored in arrays could be
variously manipulated: sound
was used because of its im-
mediate impact. The information
on note frequency and note
duration could be altered in-
dependently and the arrays could
be read in various ways. Since a
keyboard and stave were re-
quired for other purposes, this in-
itialsound program was used as a
"mobile text-bed". As a result,
the program may be mathe-
matical rather than musical. and
naturally the program structure
leaves something to be desired,
but the results to date have prov-
ed interesting, inforhative and
entertaining, and you may well
find that some of the procedues
will lit easily into further pro-
grams!

However, please beware! If
you type in this progam, you
must use no additional spaces:
us€ spaces only where required
by BASIC (as in front oI OR):
and use the line numbering as
given (starting at 1, counting in
1's). There is very little memory
left to play with when the pro-
gram is running. This willserve to
explain the use of multislatement
lines and the lack oI REMs. I
know that it makes the program
difficult to follow, and difficult to
document properly (and there
are a number of ways that the
program could be improved!) but
this article and listing was
prepared from repeatedly suc-
cessful runs of the program.

Play the part of writer
and producer with this
powerful music utility.

RUNNING
DESCRIPTION
Perhaps it is best to describe the
features of the program as if it
were running! The title page
shows a brief message, and plays
a random tune, displaying the
notes cofiectly on the stave. Th€
duration of th€ note is indicated
by printing a quaver, crotchet,
mimim or semibreve, and the
note can be sharp or natural:
sharps are indicated by the sharp
sign in front of the note.
Onlv sharps are identified - B
flat is written as A sharp. lf you
think that the title is too tedious,
hy altering line 145: change FOR
TLE = 1TO 40 to FOR TLE -
1 TO 10 for example! Because
the title page uses some of the
procedures called later in the pro-
gram, some variabl€s are
necessarily set during the title
routine. Following the title, all the
other variables are set.

Now you are ready to play
your tune! Firstly, a piano style
keyboard is displayed on the
lower hall of the screen. The let-
ters on the computer's keyboard

appear under the notes of the
scale oI C, to provide some cues,
but you can play the sharps by
using kegs on the "number" row
and "ASDF" row as well (some
keys will not, purposely, res-
pond). As you play your tr-rne,
the name oI the note is printed on
the screen (ie C E F G). The cor-
rect note on the piano keyboard
is arrowed.

The keyboard is drawn by
means of an algorithm based
purely on the particular size of
keyboard chosen. The black
notes are drawn by a simple loop
that draws black vertical lines
either side of the line that
separates the white notes - but
what is needed is a method of
preventing this loop being ac-
tivated at the junction of the
notes B and C, and at the junc-
tion of the notes E and F. It is this
"problem" in music - that notes
go up in tones except between
B/C and E/F - that makes the
drawing of the keyboard, the
moving of a pointer, and the
printer of a note on the stave all
so complicated!

For this particular size of
keyboard, the numbers to be

I

Notes displ6y6d on th6 stav6

ti!

I It4, III r ll g-itJ

J J

Titla tuno
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skipped fall into two distinct sets:
one, the numbers 330, 610,
890, and 1170 reduces quite
nicelg to 10,| (N *33 - (N-1)
r,5) for incr€asing values of N:
the oth€r, 170, 450, 730 and
1010 is a little more tricky. The
same algorithm will not work,
since the mulfiple for the 5 is dif-
Ierent to the multiple for 33 (or
whatever). II you start multiplying
the number 11 by a multiple, and
increment that multiple by 3 each
time, you need the set 2, 5, 8,
11: but the 5 needs to be
multiplied by 1, 2, 3,4 in turn.
The solution is to take the integral
oI the number from the first set
after division by 3 - and then
add one to this. This second
algorithm becomes 10 * (M * 11

- oNT (M/3+ 1) *5).
N and M have diff€rent initial
values and increment in different
steps. This is only useful for
multiples of this size of keyboard!

As each key is pressed, the
corr€ct piano key is indicated.
The centre of each note (black
and white) are 20 units apart --
except, that is, betu/een every
B/C and E/F when they are 40
units apartl lt gets complicatedl
PROCNOTE takes the note fre-
quency value. and linds how
manv B to C and E to Fjunctions
lhere are below the note to b€
pointed to - and for every such
junction it increments the pointer
dummy variable by one. Luckily
enough, this particular routine is
reasonably easy - from the star-
ting notes oI frequency value 117

,*a
'Y t



INPUT tt7 |{Z-INT. .
so
sl
s2
S3
S4
55
36
37
5B
s9
40
4t
42
4S
44
45
46
47
48
49
50
51
32
5S
54
55
56
s7
3B
59
60
61
62
65
64
6S
b6
67
68
69
70

35
s4
s4
3S
55
s2
s2
31
sl
30
30
29
29
28
2e
27
27
26
26
23
2J
24
24
23
23
22
22
2t
2t
20
20
t9
1?
IB
1B
t7
t7
16
l6
15
15

Roqui.6d motronom6 sotring (lNPUTl end actu.lm6tronomo
spoed (third columnl.

T.ETRONOTE
s4
s5
35
S6
s6
37
37
5A
SE
40
40
41
41
42
42
44
44
4b
46
48
48
49
4q
3?
52
54
54
37
37
60
60
63
65
bb
66
70
70
73
73
ao
ao

C
a
F
G

aaraa*rattataaa*****
tepe rRETUBNI to end tune

value is used (M%) which is set
at the beginning, but can be
altered. The dulation of each
note is compaled to a multiple oI
this rel€reoce value, the cor€ct
one of lour note lengths being
printed at the gaphlcs cuIsor.
For the notes used, only 5
separale character redefinitions
are needed - 2 for the tops and
three for the bottoms. Beware,
however! Because the duration oI
th€ notes are checked using a
simple geater than/less than
routine, two notes which s€em to
be of the same duration may be
printed - differently, one falling

one side of the inequality, and
one the other. Within llmlts it
works quite well. There are no
faster notes - memory again, for
one thing!

You will have noticed that the
colour oI the keyboard sunound
has altered to a flashing magen-
ta/green: this ls to provide some
Iorm of constant "metronome"
ellecl - a reference with whlch
to compare th€ printed notes and
th€ not€ duratlon. If you ftnd thls
irdtatlng rather than useful omit

D
F
F
F

,1,

G
R
B
G

E
G
D
fi

E
E
E
F

B
G
E

F
G
E
n

R
E
D
F

F
F
c
G

G
E
E
E

lililllillillltllilllillilllfl t
O l.lE R T Y U r O P Z X C U B t{ I'l< >

Enleaing a naw tune.

Tho program replaying a tuno

:nd 145 (as lar as the BBC com-
:ruter is concemed!) this exha
.:mp must be included every 12

:€mitones, ie. every exha 48 ad-
:ed to those starting values. (ie.
:heck for frequency being greater
:ran 117 + 48'r I or greater
:ran 145 + t18 r I). This dummy
. ariable X%, suitably in-
:remented, is passed to PROC-
?OINT, the procedure which
:raws the arrow. This procedure
:raws the last anow ln black,
:raws the new one in white, and
-.olds this current arlow position
: an integer store.

On pressing / RETURN ,/ or
:eaching a 40th note, the "tune-
?.rering" phase is complete. The
.::nit on the number oI notes is
--roJold: firstly, this is the max-
:num number of notes that can
:€ printed on the stave as used in
::€ program; secondly, there is
io memory available for larger
ailays.

MAIN LOOP
Th€ main
entered.

Program loop is now
The main program is

only some thirteen lines long.
These first thirteen lines in-
dicate the main stsucture of the
whole proqram. Within the loop,
the menu is first presented: press-
ing 9 exits from the program,
pressing 0 allows another tune to
be entered.

Pressing 1 flom the menu
replays the tune that has been
entered. Besides pointing to the
key on th€ keyboard, the notes
are printed on the stave, as in the
title. lf, however, a note is
beyond the rang€ that can be
shown on this stave (treble clef, C
is C above middle C), a message
"oIf this slave" is printed - and
each lime, hopelully, in a dif-
ferent colour! This meisage may
not be tenibly us€ful, but within
the constraints of position is
determined by the number of the
note in the tune: since 32 units
are allowed for each note,
32 *TUNE glves the horizontal
position. lf the sharp flag is set, a
sharp sign is printed and the flag
cleared.

The duration of the note has
to be checked. too. A reference
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line 17: this will also mean that
you can alter the parameter pass-
ed to PROCSTAVE to 1 iI need-
ed. The stave would then be
drawn in red which might be
more resdul!

On playing the tune
backwards, the program works in
a similar way, except that the ar-
rays are aread in the reverse direc-
lion: to maintain the notes'cor-
rect position horizontally on the
stave we need a dummy variable
to count forward as the aray
works backwards. BKW - N%_ TUNE + 1,

The first time that you
TRANSPOSE on each run, gou
will get a short reminder message
about it. Il's very initating when
you are lamiliar with a proqram
to be faced with the same instruc-
tlons time after time, but
sometim€s a reminder is us€ful.
In this program, bot h
TRANSPOSE and UPSIDE-
DOWN use a variable "flag" to in-
dical€ whethq they have been
used already - i{ they have nol
been us€d, you get a message,
but thereafter the messaqe is sup.
pressed. Transpose allows you to
select up or down, and GETs 1

- 9 semitones. {for an octav€
do lt twlce : 9 then reselect and
do 3). Transpose loops around,
addlng +4 or -4 to every not€
in the anay NOIUNE) - but to
avold 'losing' notes thos€ which
a.e at the €xtreme edges of the
range appear at th€ other end of
the range - a note going above
253 becomes 17, for example.
Hence the tune may suddenly
seem shanqe if you hanspose too
far! Since each transposition is
stored ln the main anay, it is this
new version of the tune which is
used for further manipulations.

PLAY IT ON
YOUR HEAD
Turning the tune UPSIDE
DOWN is more mathematical
than muslcal: it's not a proper in-
version, although the
mathematlcal function is a self-
inverse! (x 250 - x). The new
value is stored in the array
NV(IUNE) (rather than being

repeatedly recalculated from the
main array). This will allow com-
parlson of the tune turned upside
down, and the tune hansposed.
(or transposed and played
backwardsl) And. oI course, you
can read from the anay INVIU -

NE) in the reverce direclion.
PROCSPEED manipulates

the stored information in one oI
two ways. If you wanl the tune to

duralion lor each musical note -
a crotchet may vary considerably
in its duration from piece to
pi€ce. A fast piece of music could
be written in "slow" notes, the
musician being told to play fast.
PROCSPEED allows this, by
resetting the relerence value for
note duration comparison, M%.
It's called "Metronome", but it is
not shictly so: the routine used is
very simple, and works within the
limits 30 to 70 with a maximum
error of some 15%, which given
the inequality comparison for
durabon seems to be satisfactory:
outside this range the error
ls large. Setting the metro-
nome at 50 should give
you 50 crotchets a minute.
(default value is 72). Again, this
is more an example of how lnfor-
mation can be manipulated!

There are four conhasting
envelopes available: envelope 4
sounds more interesting on slow
tunes, envelope 2 copes better
with quick tunes.

You will notice that there are
two text windows establtshed:
one used for the title (in llne 141)
and the other for use in the rest of
the program (in line 16). These
enable text to b€ scrolled without
aflecting the graphics display,
and it means that some text is
printed at the graphics cursor, us-
ing VDUS and VDU4 com-
mands: when intenupting the
program, th€ text may print
where you don't expect lt to. A
futher point is that the autorepeat
facility is disabled in this program,
wh,ch will make th€ edlting oI
lines a little more difficult!

There are a number of ways
that the program could be
developed - by the addition of
bar lines (count the duration of
successive notes), dotted notes,
an additional stave, sideways
scrolling, the editing out of any
wrong notes- The major problem
is one of memory - removlng
INV(TUNE) and its procedures
would allow thes€ other ideas.
but would lose sighl of the pur-
pose of this program - lo show
how information, in this case
sounds, can be m€ssed about
wlth! As an exampler, try C E F G

- that's "Oh when the saints
. .". Turn it upside down -you should get a hint of
Tchaikovsky's piano

BECOMES

THE TUNE PLAYED BACKWARDS

J

BECOM ES

THE TUNE TRANSPOSED ONE OCTAVE
(12 SEMTTONES)

BECOM ES

THE TUNE TURNED'UPSIDE-DOWN'
AND THEN PLAYEO BACKWARDS

-t--
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THE TUNE TURNED'UPSIDE.DOWN'

BECOMES

-l .

simply play faster, every nole has
its duration halved: lor a slower
fune, each element of the array
DURIIUNE) is doubled. These
new durations alfect all possible
future choices. You will probably
want to alter these speed settings
to get the best of the various
envelopes: also, you can enter a
tune ln slowly, and play it back
faster. In music there is no pres€t



concelto .

The program was written on
a 32K machine with a 0.1
op€rating system, and it has run
on a machine with a 1.2
op€rating system.

You may flnd this program
has some feafur€s which can be
used in further programs - par-

ticularly the BASIC routines to
draw the keyboard and its arrow,
and the notes on the stave. I
hope that they are 'accessible'
and make sense: I enioy wat-
ching the arrow point to all the
piano notes! And with a high
resolution screen dump routine

- you can enjoy writing music!

VARIABLES USED
Flag Varlables
A% Initially 0, this flag is set to 1 when'upside down'is

used for the first time.
ts% lnitially 0, this flag is set to 1 when transposition is us-

ed for the first time.
SH% This is set to l every time that a sharp sign is to

appear in front of a note on the stave. It is then reset
to 0.

Array Varlables
f,UR(TUNE) The duration of the note.
-NV("IUNE) The value of a note found by 250-NO(TUNE). but

stored in an array to allow hansposition of original.
\O(TUNE) The numerical value of the particular note. TUNE is

the counting variable.

Varlables
Used to plot the hollzontal coordinate of the
keyboard pointer.
Parameter used to define the colour of the additional
lines ol the stave for C and A.
The number oI the envelope in curent use: used in a
number of procedures.
Derived from the numerical value oI the note, this is
used to determine whether a note is sharp or natural
{setttng flag SH%), and then is used to plint the note
in the corect position vedically on the stave.
The reference value against which the duratlon of the
notes are compared, to draw the coEect type on the
stave.
The number oI notes in the tune (maximum value -
39).
Equivalent to th€ value oI'NO(TUNE). used to pass
the value oI NO(TUNE) lnto the various procedures
(when array was passed th€ results were not ap-
propdat€).
A random note value, used in the tide sequence.
Intermediate variable used to deline the position of
the keyboard pointer.
Intermediate vadable used to define the previous
position oI the keyboard pointer.

D Equivalent to DUR(TUNE) to avoid passing an anay
into a procedure: array read ln reveEe dlrecflon
withln procedure .

I,J Loop variables.
L The duration (using TIME) between keypresses when

entering a tune.
N Used to record the starting TIME ol a pardcular note:

TIME-N - L,
RAN A random number (1 -3) used to pdnt a message

- a new colour indicates that the message ls
rcgeated.

TLE Used in the titl€ sequenc€ to pdnt a not€ in the conect
hoizontal position along the stave.

TM Used in the timing loop, th€ purpose of which is to
force the BASIC to wait for the sound channel to
complete the note.

MES$ Shing variable: read data for on-screen messages and
display.

A number of other variables are used, for instanc€ in th€ passing
of parameters into procedures.

PROCEDURES USED
PROCBACKIl\\,/ERT Reads the array IIIV(TUNE) in the reverse

order, and plays the note. Calls PROC-
NOTE, PROCQVR.
Reads the array NO(TUNE) in the reverse
order, and plays the note. Calls PROC-
NOTE, PROCQVR.
Inifialises all variables except those used in
the title s€quence, dimensions th€ arrays,
sets flashing colour to logical colour 1.
Allows the choice of 4 possible envelopes.
Turns the tune 'upside down' by subhacting
each original note value lrom 250. This is
stored in an array INV(TUNE) to permit rhe
original tune to be transposed without alt t-
ing the'upside down'values. On lirst usa on
each run a message is displayed.
This draws the keyboard within a graphics
window
This procedure presents the options
available to the user (clearing part oI the
displayed graphics.)
Sets up the dummy variables used to point
to a particular note in the keyboard. Calls
PROCPOINT
Reads Irorn the array INV(TUNE) to play the
ups,de-down version oI the original tun€.
Calls PROCNOTE, PROCQVR.
Det€rmines whether a note can be shown on
the keyboard, and if possible, draws an ar-
row to point to the particular note.
Determines whether a note can be prlnted
on the stave. II it can b€ p nted, then the
length of the note is compared wlth multlples
of the reference length-of-note to determine
what type of note to draw, and then pdnts
the not€ in correct vertical position on the
stave,
Replays the tune in the same form as it was
entered, but shows the notes in correct posl-

PROCBACKWARDS

PROCINIT

PROCINST
PROCINVERT

v% PROCKEYBOARD

PROCMENU
\%

\T%

R%
x%

PROCNOTE

PROCPLAYINVERT

PROCPOINT

PROCQVR

PROCREPLAY

Response Variables:
i Response to menu (- 1 ,r (48-Y))
:EMI Number of semiton€s
: General numerical response variable.
i! Key press for note.
: ! General response variable.

Other Varlables:
3KW Used to determine the horizontal position at which to

print a note on the stave when the array is rea in the
reverse direction.
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PROCSTAVE
PROCTRANSPOSE

PROCSPEED

PROCTITLE

PROCTUNE

lroDEl ! PROCT I TLE; PROC lNrIr PROCTUNET AEfi*A. P. ERAYr
zREPEAT
fPROCI'IENU
4IFR=OTHENPROCIUNE
5I FR- I TTIENPaOCREPLAY
6 IFR=2THENPROCAACKT{AADS
7 I FR=STHENPROCTRANSPOSE
AIFR=4THENPROCSPEED
9IFR=STHENPROCINvERT

1O I FR=6TH€NPROCPLAY I NVERT
I I IFR-TTHENPROCBACK INVERT
I2IFR-BTHENPROCINST
TSUNTtLR-9! END
l4DEFPROCINIT
rSCLSr DIENO ( 40) r D II'|DUR (40) r DIl,,lINV (40)
l6FoRl=1TO40!NO(I)=OTDUR(I )=O: INVIl) =@:NExI! TUNE=Or P

ROCKEYAOARDT VDU28t 0 r !5t 59 r O! EZ=1! *FX ! 1 rO
lTvDLJI? | 1r l3rOrOrO
ISENVELOPEIi r'O'O,O tO tO toi2,Ot-LO,-5, !20,O:ENVELOPE2

, 5,O' O rO rO! O' O' r2r' -ro, -5 | -2 r l20 | 120r ENVELoPE3 t 7,'2 | 1 | I r
1 | 1 , I,121 r-16, -5, -2tL2O I t2D

1 9ENVELOPE4 r 1' I' I r O i o r I I l, 6 I, O t - I 0 | - t 2a I L 20, | 20 t A7.=O
! 8X-Or SHZ=Or ENDPRoC

20DEFPROCIIENU
2IOCOLO,Or I1OVE25t35O. DRAtt2s,45Sr PLOTES I l25O,45O3 DRAUI

125O | 35Ot PLOTaS | 25 t55Or f,tOVEO I O: DRAWO | 38: PLOT8s r l2aO | 58!
DRAIl2EO,Or PLOTESTO, OT ECOLO,5

22CLSICOLOUR2:PRINT"'T H I NGS Y oU C AN D o
t",COLOURI:PRINT'"PLEASE ENTER oNE oF THE5E NUNaERS"

z4PRINT" PLAY TUNE I"IPRINT" BACKWARDS
2":PRINT" TRANSPoSE s"|PRINT" CHANAE SPEED

2sPRINT" PLAY " i ! COLOUR2: PRINT"UP./DOIIIN" i ! ! COLOURS! PR
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tion on the stave as well as pointing to the
correct piano key. Calls PROCNOTE, PRO-
CQVR,
Either alters the re{erence value for length-
of-note display, or allows the complete tune
to be played faster or slower by a factor of 2:
new note lengths are stored in DUR(TUNE).
Draws the stave.
This will transpose the complete tune up or
down by up to a maximum of 9 semitones at
a time: to transpose a complete octave use
6+6 or 9+3 ! The transposed tune now
forms the contents of the anay NO(IUNE),
and is used as the basis for further alterations
elc.
This sets up the title page consisting of a
stave and brief message: a random tune is
then played. To do this, some variables are
set as part of the title.
This procedure accepts valid keypresses and
convens them into numerical values to pass
to the sound channel. The appropriate note
is 'sounded' briefly (using whichever
envelope is selected). The numericalvalu€ is
stor€d in the array (NO[[UNE) ). The dura-
tion between one key press and the next is
calculated: this is stored in another aray
(DUR(TUNE) ), for use on replay. The
musical letter C,D,E,F etc for the note is
displayed on the screen.

INT' 6":EOLOUR2:PRlNT" EACKUDS/UPDOI'JN"i!COLOURS:PRI
NT" 7"rpRINT,' NEtll INSTRUiENT 8".pRINt" EXIT FROt"t pR

26Y=6ETr IFY<4EoRY>57THEN26
27R=-l*(44-Y) ! PRINTRT ENDPROC
2ADEFPROCTUNE
29CLS:PRINT,," PIAY YOUF TUNE NOW I"tPRINT

SOEOLOUR2TPRINT "' typ. tRETURNI to end tun."!coLO
URJ: PRINT.

SlVDUSr RESTORETTT GCOLO 
'5r 

FORI=tTO19r READNa! iIOVE2O+ ti
40,36r PR INtilrr NExTI r VDU4

s2*FXt5, O
ssTUNE=O! N.T I I.lE
S4REPEAT
sSTUitErTUNE+r
56AIEAET'r L-TlllE_N! N=TIt'{EI DUR (TUNE-l ) =L/5: IFASC (At) -

r3THEN75
57IFAa-" r " ORAiln4tr ORAaqnA!' ORAa-,,A,' ORA3-(G" ORA.=

SaIFAa= "O"THENNE ( TU E)-1OrtPRINT"C "!
59IFAa-"2"THENNO (TUNE)=1O5! PRINT"C* "I
40IFAa-',$,,T|.|ENNO (TUNE)=!09rPRlNT"D " t
41 IFA+-''3"THENNO (II.JNE) =1 15! PRINT"DIt " i
42IFAa-"E"THENNO (IUNE) =r ITtPRINT"E "t
4SIFAt="R"THENNO (TUNE) -121r PRINT"F "t
44IFA!i-"5''THENNO (TUNE) -I25t PRINT"FiI " 

'45IFAt="T"THENNo(TUNE)=l29tPRINT"6 "t
46lFAa="6"THENNO(TUNE) -13S! PRINT"6r " i
47IFA....Y..THE NO(TUNE)=I57IPRINT..A'.I
{6IFAa-"7'TTHENNO(TUNE) =141 r PRINT"A " i
49IFAt="U"THENNO(TUNE) =145! PRI T"B "I
SOIFAa-" I"THEN O(TUNE) =r49t PRINT"E' "i
5r IFAa-"9"THENNO (TUflE) -l5lt PFIt{T"Ct "' t
52IFAa'"O"THENNO (TUNE) -157r PRINT"D "'!
55IFAa-"O"IHENNO (TUNE) -l6l I PRINT"Dt "'t
J4lFAa-"P"THENNO(TUNE) =165rPRINT"E' " i
55tFA3-"Z"THENNO (TUNE) -16?l PRINT"F' " !
55tFAa-"S"THENNO (TUNE) rl73r PRINT"F* "'i
57IFA'.'. X.,THENNO (TUNE) -177T PRINT,,B,,. t
5aIFAa-"D"THENNO (TUNE) -181t PRINT"SIt "'i
59IFAI'="8''THENNO (TUNE) TTA5IPRINT''A' " I
60IFAa="F"THENNO (TUilE) -lA9tPRINT"A "' i
AI IFA....V',THENNO (TUNE) =I93! PRINT.,8,,. t
62IFA..,.A,,THENNO (TUNE) =I97I PRINTIIC,,,, i
63lFAa-"H "THENNO (AUNElizol r PRINT "CII ' ' " t
64IFA.-.,N.'THET{NO(TUNE)-2O5IPRINT..D,,,.i
55IFA'T.'J,'THENNO (TUNE) -2O?I PRINT''DT,,,' I
66IFAI="|I"THENNO (TUNE) r?15!PRINT"E " "i
6TIFAtt't r "THENNOlTlJl{E) -217r PRINT"F " "I
6AIFA.=''L,,THENNO (TUNE) =221 I PRINTI.FII, .,, i
69IFA'='..,,THENNO (TUNE) T225I PRINT,'G,, II I
TOIFAJ='ri r!THENNO(TUNE) =229rPRINT"GL' "i
7l IFAt'"/"THENNO(TUNE),235r PRINT"A' .'' 

t
72tFAa-"1" ORA*tntn ORAa=n ORAa="\" ORAI=

"t" o^o''""" t"*t"
7SsOUND&OO12,EZ, NO (TUNE) r lO
74NTZ:NO(TUNE) ! PROCI{OTE (NTZ)
75 UNTILAAC (Aa) =13ORTU E=4O
T6PROCNOTE (O) I Nz.TUNE.T: ENDPROC
77DATABr N, E, R r T, y, U, I r O, P t Z r X r C, V, At N rI r<, >
TgDEFPROEREPLAY
T'CLSt PROCSTAVE (2) r VDU5
AOFORTUNE=lTONXr SOUND&OO12rEZ,NO (TUI{E) rDUR (TUNE) r NTr(

-NO (TUNE) rD=DUR(TUNE) TPROCNOTE(NTZ) ! PROCOVR (TUNE I NTi( r D,
2t

ElTI.I.TIXEIREPEAT UNTILTII,IE>'TI'I+DUR (TUNE) *5
AzNEXTTUI{Er VDU4! ENDPROC
ASVDU4I E DPROC
84DEFPROCBACKIJARDS
aSCLE ! PRoCSTAVE ( 2) r VDUS ! FORTUNE=NZTO I STEP-1r SOUND&OO

I2IETtNO(TUNE).DUR(TUNE) !BKW=NZ-TUNE+I:NTZENO(TUNE) IDED
UR(TUNE) !PROCNOTE(NT7.) IPROCOVR(EKI,I'NTZ,Dt2)

A6TTETIllETREPEAT UNTILTIME>=TII+DUR(TUNE)*5
aTNEXTTUNET VDU4TENDPROE

PROGRAM LISTING



AADEFPROCTRAT{SPOSE
a9IF8r(>oTHENCLStCOLOLTRIr PRINT'' "TRANSPOSE"TCOLOURJr 6

07092
?OCLar BCOLO t 2r ttOVE2O,50r DRAllzBr SOor PLOTAS | 1260,5OO: D

RAl{1260 | 50r PLOTES! 26 | 50r VDUs t l.tOVElgO | 46Ar ECOLOT 1r PRINT"
TRAITISPOSE"

9lRESTORE99r BCOLO! Or FORI-ITOA: READI'IEStr I'iOVEJs t 4o4- II
f,2t PR I f{TfIEB' t NEXTI t VDU4

92PRlt{T " "Do YoU t{tsH To TRANSPOSE"TPRINT,,Up (u) oR
oou! (D) ? " r YaiBETa r IFYa. iUooRYt- i D n THEN93ELSE92

93lFBl< rlHENBzrl : CLEr PROCKEYEOARD
94PRIi{T' ' ' "HOl{ I'IANY SETTITONES ( l-9) ?" ! Y-GET: IFY<4

9ORY>57THEN'4
958EltI--lr ( 48-Y) : PRII{TgEiI T FORTRANS-l TOSEttI I FORTUNE=

ITONZ
96tFY.."D''THENNO (TUNE).NO (TUNE)-4I IFNO (TUNE) < lTTIIENN

O ( TUNE) -253
97TFY..'.U,.THENNO ( TTJNE ) INO ( TUNE) +4t IFNO ( TUNE) >253THEN

NO (TI,NE) r!7
98l!EXTTUNET NEXTIRANS! PROCREPLAV. ENDFROC
99DATA"THIS IS THE FIRST TII''E ON IHIS RUN"I"THAT YOU

HAVE I',SED TRAI{SPOSE !I"I" "
TooDATA"NOTES TOO HIEH I{ILL HAVE TURNED"T.INTO LOt NO

TES - AND EXTRA LOI{ NOTES",xutlLL HAVE AECOT'|E VERY HIGH

lOlDEFPROCSPEED
IO2CLST PRINT " "I1ETRONOXE CHANGE (I'1)"",,OR pLAY TUNE "

I I COLOUR2I PR IN-r "FASTER (F)"!COLOUR3:PRINT"'OR PLAY TUN
E "t T COLOUR2T PR INT,,SLO{ER (S,..rCOLOURs

lO3Ya-€ETtr IFYt="It"THENtOBELSEIFYt=.F'ORya="S"THENl04
ELSEISS

IO4FORTUNE.lTONZ
IOSIFY'T'TF"THENDUR ( TIJNE) 'DUR 

( TUNE) /2
r06IFYa-,,S',THENDUR (IUNE).DUR (TUNE) *2
IOTNEXT TIJNET6t]T(]I09
IOECLSTPRINT"'CHRa(227) TPRINTCHRT t?26, i" - ? (INIT

IAL VALUE - 72)"iPRI[{T""SET VALUE IN RANGE I - IOO (RE
TURN) " t PRINT' r INPUTl,lr(r llz- INT ( ( IOO-l't;() /2)

r O9PROCREPLAY t ENDPROC
r TODEFPROCINST
IIICLATFRINT'"E N v E L O P E"TPRINT" "THERE ARE 4

POSSIBLE ENVELOPE 't ! PRINTTAB ( 15) i " I
OREAN"tPRINTTAB ( l5) t "2 HARPSICHORD"
lI2PRINTTAB{I5)i"3 SYNIHESISER"IPRINTTAB(15)t'4

WHISTLE/SIREN"!PRINT,'"YOU l{ILL RETURN TO I'IENU FFO
I'I HERE I '

I l3Y-OETr IFY<49oRY)52THENl l3
1 l4Ei(-- tr (48-Y) ! PRINTE%r ENDPROC
I IsD€FPROC INVERT
l l6IFAZ>OTHENCLS: COLOURI r PRINT ' ' "UPS tDE DOI{N" ! COLOURJ

I GOTOl22
I 17CLSr GCOLG ! 2r llOvE2O r 56t DRAltzA i 5oo: PLOTAST r260, SOOr D

RAt{1260r 50r PLOTSS r20r 50r VDU5
I lEBCOLO r 1 r lttOVElOOi 468r PRINT"UPSIDE oOWN"
I t9ECOLOr 0r RESTORET 24r FORIiI TOTO! READ|1E3'r |rOVEsOi 4O4-

II32rPRINTt ESaT NEXTIr vDU4
12OY-EETr I FY-32THENAZ- ! r CLGr PROCKEYBOARDT 60T0 r 22
i2l IFY-TTTHENCLGT PROCKEYaOARDT EOTOt25ELSET 20
I22FORTUNE- r TOl\lX! INV (Tt NE) '25O- (M] (TUNE) ) r NEITTUNET PR

OCPLAYINVERT
I2SENDPROC
124DATA"ON THIS RUN THI6 IS THE FIRST TII'IE THAT"t'YOT,

HAVE TURNED T}IE TUNE UPSIDE DOIIN"
I25DATA ir.r IDDLE C BEC0IIE6 C AEOVE MIDDLE C","BUT D BEC

Ol,lES Al |HIEH NOTES BO LOI{"rIAND LOI{ NOTEB EO HI6H {l.1AT
HS NOT ruatc) n

r260AtA"IT',S ONLY r.rEANT AA A DEI.TONSTRATIIIN !"r" ","IF
YOU {t8H TO COiITINUE", "PR€8A SPAAE BAR"

I2TDATA"OTHERTIISE PRESE ll (NENU) "
r 2€DEFPROCPLAY II{VERT
T29IFAX< ITHENPROCINV€RT
l3OCLBr PRoCBTAVE (2) r VDUJr FORTUNE- lTONi(r SOUND&O612 rEX,

INV (TUNE) i DUF (TUNE)
ISINTT.INV(TUNE) ID.OUR(TUNE) TPROCNOTE(NTX) IPROCOVR(TU

r{€rNTXtDt2)

I32Ti.T IIIE I REPEAT UNT I LT II.IE >.Ti+OUR ( TUNE) }5
lSSNEXTTUNEIVDU4TENDPROC
T34DEFPROCAACKINVERT
rSSCLSI PROCSTAVE ( 2) IVDUst IFAX< lTHENPROCINVERT
I56FORTUNE-NZTOISTEP-IrSOUND&OOE2,EZr INv(TUNEI tDUR(TU

NE)
157BKI{'NZ-TUNE+I t NTz-INV ( TUNE) I D-DUR (TUNE) t PROCNOTE (N

TX) t PROCOVR (BKt{r NTX I D r2)
IsBTI.!ET I I'!E t REPEAT UNT ILT I I'!E >.TI'!+DIJR { TUNE ) }5
IS9NEXTTUNET VDU4r ENDPROC
I4ODEFPROCTITLE
r41VDU23 r 225,4,6 r 5,4,4 r4,4 t 4r VDU251226 t4,4t32|121t252

, !20,48 r 32r VDU2f, r 227 t4,4 t4 t4 t4 t1t4 t4t VDUZS t22e ta t1t32|7
6 r 132 r 72 r 48,32r vDu23,229 tO tO 

'48t76 
| 132 

'72 ' 
4a tszt VDU2B rO

r Sl | 39 | rsr l.lz-t4
l42PRocsTAvE ( 2) r COLOUR1 r PRINTTAB (O | 16) | "YOU CAN PLAY

A sIllPLE TUNE "TPRINT"ON THE COt'lPuTER KEYAOARD'
I4JCOLOUR2I PRINT,"YOU CAI{ THEI{ ALTER THIS TUNE IN''IPR

INT"A NU|.!EER OF xAYs -"TPRINT"YOU CA{ TRAN9POSE ITr I v
ERT IT! "

144PRINT"PLAY IT AACK}IARDE OR PLAY IT'.IPRINT"FAsTER O
R SLOAER I !"

l43VDUSr EHX-Or oCOLO,3. FORTLE-1TO4Or R:(-lAt+4rINT (RND (2
l) ) r D=RND(2a) TPROCOVR(TLE,RX,Dr2) TSOUND&OOl2r-15rRZrD

I46T|l-TII.IEIREPEAT UNTILTtt,!E>.TI'I+D*SINEXTTLE
I4TGCOLO,lrttovE6,600rPRINTCHRJ(225)r" T U N E a"rP

RINTCHRa (226) r VDU4
I4ACOLOURST FORJ-OTOIOOOT NEXI| PRINT "' "HIT BPACE AAR X

HEN READY"
r49rFX ! 5,O
tsOY=GETr IFY< >JZTHENIS6
IS!ENDPROC
ISzDEFPROCKEYIOARD
ISSBCOLO 

' 
I r }iOVE2O r 50: DRAI2Or 500r DRAlll26s t SOOr DRAl.ll260

,50r DRAL2O r50
ls4GCOLO 

'Jr 
IOVE4O 

' 
lOOt DRAlll4g r Soor FLoTS5r l24o r JOot DRAfl

t24O I lOOt PLOTAS r40, IOO
r55GCOLO,Or FORI'sETOr2zOETEP4Or I'IOVE I 

' 
lOOr DRAII r 5oot NE

XTI
t56NEl r n-2r FORI-9!TOT22OSTEP4O
I57IFI / IO'N*SS- (N-1) TSTHENN.N+t I NEXTI
lSBrFt / 10rr,lr1I- ( INT (n/s) +l ).5THENll-i+3r NEXTI
159FORJ' I-1OTOI+lOSTEP2r rOVEJ r 260r DRA{J r SOer NEITJT NEX

TItE DPROC
I 6oDEFPROCI'i0lE ( NTX I
161 IFTUNE>ITHENoCOLOTEtPRocPO INT ( xoLDz)
l62xz- (NTz-tol ) /4r FoRr-oToSr IFNTZ>l l7+li4ETHENxz-xz+l
l65IFNT?>143+t.44 TXENXl-xZ+l
r64nEXTI r BCOLOT 3r PROCPOINT ( XX) t XOLDZ-Xr(r EI{DPROC
I65DEFPROCPOINT (PA'
l66ARRA-7i+Plr2Br IIOVEARRX i 33Or DRAI,{ARR,( 

' 
43Or t'lOvEARRr(-2

o, 4oor DRAI.IARRX.35Gr DRAWARRT+2O, 4OOr ENDPROC
T6TDEFPROCETAVE (S)
l6AECOLO! Sr FOR I- lTOSr l'lOvEOt 896-I rJ2r DRAW128Or 896- Ir32

I NEXTI I ENDPROC
l69DEFPROCOVR ( TU E,llT7, D rCLZ)
17ORAN'lNT (RND ( 5) ) r IFRAN< I THENI TO
tTlIFNTi(<lOl OR NTX > I SSTHENGCOLO 

' 
RAN! tlOVE26 t 600r PR I NT

"oFF THIS SrAvE" r BCOLOT St ENDPROC
t 7 2nOvE2O, 600 t BCOLO' O r PR t NT " OFF TH Is STAVE" r BCOLO' 3
t73KZ= lNfil-lolt /4! IF KZ-l OR K'l-J ORkZ-6 ORK'A-a ORKZ

-10 oRKzrlS ORKi(-15 oRKi(-l8 THENkT(-K'I - 1 ! SHr(t I
LT4IFKZ<t2lHENKil- INT ( (K7.+ I ) /2) ELSEIFKZ>-lTTHENk%- It{T (

(K't+5 r /2) ELSEKU rtNf t lKX.+2t /2'
TTSIFKzTgTHENGCOL0 | cL7.r I'tovE (TUNE*]2) -32 t TOar DRAI4ITUNE

*32t,704
lT6lFKX- T2THENGCOLO, CLXr l'lovE ( TlJl{E*Sz) -52 | 7O4+KZIl6: DR

Al,l ( TUNE*32) ,7O4+K7.I l6
t TTIFSHX-l IHENEHX=O! GCOLO. ST I'IOVE ( TUNE*321-64 t72O+K7,*l

ELSESHZ=O

CHR' ( 226) ELSE IFD>IIZ*zPRINTCHR' (229 ) ELSEPRINTCHR' (224)
1791'lovE ( IUNEIS2 ) -32 | r72O+K7.r t6t +32r I FD< lrl'A /2THENPR I NTC

HR' ( 225) ELSE I FD >II1Z'2THENPR I NT' I ELSEPR I NTCHR' ( 227)
lAOENDPROC
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Answersaruce Smith

The enor message saga con,
tinues! Thanks to Ewan Macleod
of Stewarton who has found the
solution to a couple of the un-
document€d error messaqes,
Bad Address and Bad strino. Bad
Address occurs when an -invalid

address is sDecified with the
r, SAVE command. For exam.ple + SAVE 'Program" FFE0

FFFFFFFFF. since FFFFFFFFF is
too large! Bad String is issued
when a nonsensical definition is
writlen to a function key, for ex-
ample *KEYO.

Not to be outdone Ewan has
un-earthed some more un-
documented eror messages to
add to our list, they are,
No Filins System (ERR 248)
Key in use (ERR 250)
Any offers?

A: The CHR$ codes you give
above are indeed correct.
however the '-' should be
specified as an ASCII code
therefore you should use
CHR$(27);ASC"-";CHR$(1).
The simplest way to send conhol
codes to any printer is to use the
VDU1 statem€nt. Therelore the
correct VDU sequence to tum the
underlining facilitg on would be,
vDU 1,27,1.45,1,1

The following list of Epson
printe[ codes might also be of
use,
Underlining off: VDU 1,27,1,
45, 1,0
Emphasised print onl VDU 7,27 ,
t,69
Emphasised print off :vDU L,27 ,

1,70
Double wldth on: VDU 1,14
Double width olf: VDU 1,20
American Characters: VDU 1,
27,1,5,1,O
English Characters: VDU 1,27,
1,55,1,1

Hardware, software,
Tricks of the Trade:
Bruce Smith has the

answers.

two channels will be associated
with each one. ie Channels l and
2 will resoond to Jovstick 1 and
Channeli3 and 4 wilirespond to-
Jovstick 2 wh€n run, and wilh
the iovsticks centeted. Channels
1 a;d'2 and Channels 3 and 4
shor-rld read roughly similar
values-

Now lake one ioystick and
move it through the Iour compass
points, Nonh, South, East and
West making a note of the max.
imum and minimum values pro-
duced. By moving joystick 1 to
the exheme left the reading on
Channel 1 should increase to
around &65500 (NB these
figures are only guides and will
depend on the ioystick you use).
Moving it lo th€ extreme right will
produce a reading of around 32.
Channel 2 will respond in a
similar mannq with conespond-
ing North and then South
movements.
Onc€ these maximum and
minimum values are noted it is

simple to adapt programs. For
example the lines,

1OO KEY% : GET
110 IF KEY% - ASC'L' THEN

PROC-moveleft
120 IF KEY% : ASC"R" THEN

PROC-move-right
130 IF KEY% -ASC'U" THEN

PROC-move-up
14O IF KEY% - ASC"D" THEN

PROC-move-down
would become

100

105

110

120

130

140

advall% -ADVAL(1):
REM left-right movem€nt
adval2% - ADVAL(2):
REM up-down
IF advall %)65000 THEN
PROC-move-left
IF advall % (100 THEN
PROC-move-right
IF adval2 %)55OOO THEN
PROC-move-up
IF adval2%(100 THEN
PROC-move-down
This example is a very sim'

ple one, but it does illustrate the
basic techniques involved.
Remember that you may need to
alter the numbers above to suit
your own joysticks. Finally you
can use the ADVAL(0) statement
to test to see if the fire button has
been pressed. I suggest you read
the commentarg regarding AD-
VAL in the User Guide, pages
202 to 204.

marketed 'grab' memory above
the normal value oI PAGE to use
as workspace. The net affect of
fhis is to increase the value ol
PAGE, if this is the case then the
memory shift routine would start
off by shifting this area of memory
down to &E00, followed by the
BASIC program. The interpreter
would then try to run the
'workspace', thus the error.

I suggest you re-write the
Iirst 3 lines thus,

A: The answer is no. in fact the
only DFS Acorn have oflicially
released is the 0.90- however
vadous other versions seem to
have been 'sneaked' outl

In fact just today (Friday
April l3thl) I innocently typed
+HELP into an unattended

Beeb somewhere in England(!) to
find it had a DFS 1.2.

Acorn will in fact b€ releas-
ing a 1.0 DFS for use with their
230 Second Processor as the
0.90 is unable to handle the Se-
cond processor.

A: The memory shift routine as it
stands in the program is conect,
however it assumes that an
Acorn or Watford DFS is in use
and no memory has been grabb-
ed by any Paged ROMs. Are you
using an Amcom DFS? This DFS
allows PAGE to be set to &1500.
and this would be where your
program is loaded into.
Therefore any ref€rences to
&1900 would need to be altered
to &1500.

Do you have any Paged
ROMs installed? Several of those

1 i.KEYO DELETE 1,3iM
FOR I% = O TO TOP.PAGE:
I%!&E00- I%IPAGE:NEXTI
M TTAPE:MPAGE - &EOO i

MRUN :M
2 +FX 138,0,128
3 END
This should do the trick.

A: Before using your joysticks its
a good idea to calibrate them.
The following program us€ the
ADVAL command to read and
display the value present on each
of the fout channels associated
with the Analogue Port.

1O REM JOYSTICK
CALIBRATION

20 REPEAT
30 cts
40 PRINT 'CH READING"
50FORN%=1TO4
60 PRINT TAB

(1,4 {.N%);N%;
70 PRINT SPC(S);

ADVAL{N%)
80 NEXT
90 TIME - 0

1OO REPEAT UNTIL
TIME - 1OO

1OO UNTIL FALSE

If you have dual ioysticks then

Q: Mr. Boums from Rotherham
writes "ln the JanlFeb issue arti-
cle 'Disc Environment' reference
was made to an9 Disc Filing
Sytem "Greater than 0.90". My
Beeb has a 0.90 DFS does this
mean I have been sold an out-
dated DFS?"

Q: Eric Lamb writes from Cardiff
in Welsh Wales to inform us of
some lrouble he has had running
David Green's Formula One pro-
gram in the NOV/DEC issue ol
last year. He says, "As I was
loading lhe program in from disc I

included the memory shift
routine provided to relocate the
program from &800. However
the Beeb comes up with 'Syntax
error, Bad program.' Without the
memorg shift the computer
generates, as one would expect
with such a long program, the er-
ror 'Errot 25 at line 10201. Please
can you Help?"

20 AA8 COMPUiING JULY/AUGUST 
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Q: Mr. Richmond from
Crowborough in Sussex has his
Beeb connected to an Epson
FX80 printer and writes, "Many
of the commands listed in the
very good (if you say sol BS) Ep-
son Handbook do not work on
my BBC. I have tied using both
the CHR$ and VDU functions
but without success. For exam'
ple, how do you underline text?
The Handbook gives the se-
quence of codes as CHR$(27);"-
"iCHR$(1) bul lcannot gel this
or any VDU vaiant to work.
Help!"

Q: J.A. Livesey from Blackpool
is the proud owner of a BBC
Micro, who has recently purchas-
ed ioysticks and asks "could you
explain how I may use the
joysticks to control events in my
programs instead of the
kegboard".
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If you have followed my seies in
"A&B Computing" this far you
will be able to PRINT things on
the screen in weird and wonder-
ful ways and be able to put values
into variables in various vivid
ways. If you've missed my last
two articles rush out and pur-
chase the back issues now!

This month I'm going to
show you how to get the com-
puter to repeat your inshuctions
time and again while you sit back
and watch, or go to the lav. as
the mood takes you. It is the abili-
ty to repeat inshuctions very
rapidly many times over that
makes computers, actually rather
stupid machines, appear to be
very clever. Since the instruction
can be somewhat different each
time it is repeated, we gasp in
amazement at the supposed in-
telligence of the electronics, but
it's all done with BASIC, and
some humans (clever ones, no
doubt) wrote that. After leading
this you'll become quite blasd
about it all; so if you don't want to
lose the sense of wonder that
comes lrom not understanding
something, then read no further-

O.K., now we've got rid oI
th€ faint-hearted, we'll continue.
Unless you tell it otherwise, the
computer carries out BASIC in-
stluctlons in line-number ordel
that ls, lf you have a program like
this:

10 NUMBER1 = RND(3OOO) :

NUMBER2 - RND(3OOO)
20 PRINT "The two numbers are
";NUMBER1;" and ";
NUMBER2
30 LET ANSWER - NUMBER1
+ NUMBER2
40 PRINT "Sum of the two
numbers-";ANSWER
50 END

The computer will start at line 10,
carry out that instruction, move
to line 20, do that instruction,
and so on to line 50 where the
END instruction will be obeyed
and conhol will return to the
keyboard. ll, instead of the END
statement at line 50 you put the
inshuction:

50 GOTO 10

the computq would go back to
line 10 and do the instruction

toop the
ln some
the A&B

loop as we put
more hours in
BASIC trainer.

and we don't have to worry aboul
incrementing the counter, the
FOR... NEXT loop does that for
us. So lines 5,35,45 which
made up our counter can be
replaced by:

5FORI-1TO10
45 NEXT I
and also t\Ipe :

35 followed by RETURN and
50 followed by RETURN

as we don't need these lines any
more. Now our loop behreen
lines 5 and 45 uses the variable,
'l'- as the counter or conhol
variable oI the loop, and the ter-
minating value is 10. We could
have used any numeric variable
instead of 'l' (we could have used
LOOPCOUNTER, but I was fed
up with typing itl). Now we can
hav€ fun gefting the computer to
produce lists of inlormation using
FOR... NEXT loops. For exam-
ple, you'll remember that each
character on the keyboard is
r€pres€nted in th€ computer by
its ASCII code. so that the
number 65 r€presents the letter
A, 55 the letter B, and so on. We
could get a printout of the cor-
respondence between ASCII
number and character with lhe
following program segment:

1000 FOR A - 33 to 126
1010 PRINT "The ASCII code ";
A; "represents the character ";
CHR$(A)
1O2O NEXT A

EXERCISE: This piece oI pro-
gram produces a very unsatis-
factory-looking output, and you
might like to try and improve
that. See if you can get a pleasing
tabular output. Perhaps you
could print the number in a dil-
ferent colour to the character? (lf
you are using a BBC machine
you will get slightly different
results when in MODE 7.
because some of the characters
are represented by different
codes.)

When using a FOR... NEXT
loop we can increment the con-
trol variable oI the loop by more
than one, if we wish, by adding
the STEP instuction, so we
would have achieved the same
€ffect iI line 5 had been written
like this:

contained there once more. Car'
rying on to lines 20, 30, 40 and
eventuallu cominq to line 50 the
com'putei would -be 

sent back to
line 10 again . . . for ever (or until
you get fed up and press
'Escape', or else there is a power
cut or the computer breaks
down).

CONTROLLING
THE LOOP
Since this is cl€arly an unsatisfac-
tory way to end a program, and
anyway, the output is impossible
to read (unless you do a 'Conhol
N' to get into 'page mode'), we
need to learn some more
sophisticated techniques oI loop-
ing. First, let's ky to get out of the
loop in'the program that we've
written by testing the value of the
answer to a question about
whether we wish to continue:

42 PRINT "Do you want to cary
on";
44 INPUT CARRYON$
46 IF CARRYONS."NO" OR
CARRYON$ ='no" OR
CARRYON$ - "No" THEN
STOP

(l used STOP here, rath€r than
END just so we know that the
comput€r has STOPped at line
46, rather than ENDed at line
50.)

OI course, we now have a
rather diff€rent program, since
each time it generates a pair of
random numbers, the computer
will wait for us to tell it if we want
to continu€. (By the way, notice
the use here of the logical
operator OR to allow for three
possible ways of typing "no", I
haven't allowed for the fourth
possibilty: "nO", as this s€emed a
rather unlikely response!)

Suppose we knew how
many numbers we wanted to
generate; let's say 10. We could
get the computer to keep count
oI how many times it had been
ror-rnd the loop, and to stop when

Now let's have an IF... THEN
stat€ment which will stop the
loop when some variable reaches
10:

45 IF LOOPCOUNTER
THEN STOP

10

Now set LOOPCOUNTER at 0 at
the start of the program, and in-
crease it by one each time the
loop is looped:

5 LOOPCOUNTER - O
35 LOOPCOUNTER - LOOP
COUNTER + 1

The statement in line 35 is an
exha-ordinary one if you think of
it as a mathematical statement: to
say that a variable is equalto itself
plus one is obvious nonsense.
The answer is not to think of it as
a mathematical statement; it isn't,
It's a BASIC statement. It is
helpful, I find, to read the state-
ment from rlght to left, rather
than left to right. The best way of
thinking about it is to imagine that
the computer has little boxes
where it stores the values ol
variables. like LOOPCOUNTER,
which the programmer (gou) has
defined. Line 35 says: "Go to the
box which you've called LOOP'
COUNTER and take a copy ol
the number that you have cur-
rently stored ther€. Now add one
to it. and store the result back in
th€ box, rubbing out the orjginal
value you had there.

FOR THE NEXT
TRICK
We need this kind o, Ioop so
often that BASIC provides a
rather easier way of doing it than
this. lt's called a FOR... NEXT
Ioop. With this we can d€fine the
starting and finishing values of
the loop in the same statement,
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it has done 10 loops. First. get rid
of the lines we just added:

DELETE 42. 46
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AND, OR or NOT, after an
UNTIL statement (or indeed, in
an IF... THEN statement),
although we must be careful with
the syntax. lf line 330 in the
above piece oI program was:

330 UNTIL NOT
(ANSWERS$ = "YES")

the loop would be terminated
when anything other than "YES"
was typed. If YES was typed,
since the expression in brackets,
ANSWERS$="YES". would
have the value TRUE, and since
NOT TRUE is FALSE, the loop
would cany on loopingl

-;O FOR Y = 50 TO O STEP -1:15 PRINT "Y has the value "r Y.]; NEXT Y

: nOR l= 1 TO 40 STEP 2

-::s would be rather silly unless
.. were using the variable, I, in
-: loop and wanted it to take on

:.:ticular values. You can decre-
-ent a loop instead of incremen-
-.g it if you have a need for that
i:n of kinkiness, for example:

lFORP-OTO8STEP3
2 PRINT "How many times will
thls statement be PRINTed?"
3 NEXT P
will loop three times, because P
will not be greater than eight until
the loop has been executed
thrice. When the loop is finished
the 'conhol variable' (in this case,
P) will always be greater than the
terminal value (which was 8 in
this €xample). People often find
this conlusing when they hy to
reuse the same variable later in-
their program without resefting its
valuel

LOOPS OF
UNCERTAIN
LENGTH
Often when we need to get the
computer to repeat a series of in-
structions we are not sure how
many times they'll he€d to be
repeated. In this case a
FOR...NEXT loop is no good.
Fortunately, users of BBC and
Electron machines don't have to
resort to using GOTOs. which are
frowned on by 'proper' program'
mers, and certainly make a pro-
gam harder to follow and to cor'
rect. We have a 'semi-shuctured'
BASIC which provides, among
other things, REPEAT... UNTIL
loops. So we can get the com-
puter to go on REPEATing a set
of instructions UNTIL a particular
condition is satisfied. For exam-
ple, iI we wanted to get a sensible
answer out of the us€r of our pro'

3OO REPEAT
310 PRINT "Please answer YES
or NO"
320 INPUT ANSWER$
330 UNTIL ANSWERS$
-..YES" OR ANSWER$ = "NO"
340 REM next line

gram, and we suspected that they
might find it difficult to give one,
we could write a program seg-
ment:

Each time around the loop the
computer will check to see if the
condition specified in the UNTIL
statement has become true. lf it
has, then the loop is €xited. You
will sometimes see loops with
UNTIL statements like this:

EXERCISE: (i) Fancy playing
around with random numbers?
Then write a program to see how
many goes, on averag€, the com-
puter takes to generate a certain
number, sa9 54, when you give it
100 to choose from.

Got the idea? Then read no
further. If you want some help
with this, read on: Set some
variable equal to RND(100) and
then put that within a loop, which
is only exited when the variable
equals 54. Then check how
many goes it has taken to pro-
duce 54. Do this a large number
of times (perhaps using a FOR...
NEXT loop) and then work out
the average number of goes
taken. Before you write the pro-
gram, work out what the answer
should be and see iI the computer
goes it right!
(ii) Write a program to collect
some perconal details on several
people, th€ number to be deter-
mined by the people who are us-
ing your program. Make sure that
each person is asked the same
series of questions, store the
results lor everyone (use arrays),
and PRINT out a pleasing table oI
everyone's answerc at the end.
Don't let people get away with in-
valid answers if your program is
able to check; for example,
whete a yes/no answer is re-
quired, make sure you get one,
and where you ask for a number
for an answer, like someone's
age, or the number in their fami-
ly, check the range or the answer
for silly values and ensure a rude
message is PRIMed iI values are
not in range. Have fun! See you
in the next issue.

:CR... NEXT stalements always
ji together - you can't have a

OR without a NEXT or a NEXT
^.:hout a FOR. However, you
::n\ need to state the variable
-:rne after the NEXT, and, in
-:.r. the loop will execule more
:.i:ckly if you miss it out. For
: irity, though, I suggest you
.-?xerally put it in, unless speed is
:a the essence. If you choose a
:.! terminating value the com-
: iler won't giv€ an error
-':essage but it will cany out th€
-sEuctions in the loop at least
::.ce. So this program will PRINT
:a? message once:

.:oRQ=50TO50
- ?RINT 'l meant this to be
: ?.\Ted 50 times!!l!"
: \EXT Q

: ru also get predlctable, but
:;:haps surprising, effects when
.:u choose steps that mean that
:-e variable doesnl exactly reach
:e terminal value. For example,
-:€ program segment:

999 UNTIL O
or:
999 UNTIL FALSE

To understand this, you need to
remind yoursell that a computer
can deal only with numbers, so
that when it is asked to work out
a logical expression such as those
found in 1F... THEN or UNTIL
slatements it has to treat TRUE
and FALSE as numbers. TRUE is
represented by - 1 and FALSE
by 0. So if we say REPEAT
UNTIL FALSE the loop will go
on for ever as FALSE cannot be
TRUEI Similarly, UNTIL 0 will
always be heated by the com-
puter as FALSE, so we'll get a
never-ending loop. Since the
computer tums logical expres-
sions into numbers. we can use
any of the logical operators:

I I

PRO G RAM M I NG/BEG I N N ER S BAS IC

IA8 COMPUTING JULY/AUGUST 
'944

23

a *. F'

l\

a
:.ia

7

,|

I
I

'?fff?**.'{!

3 L

k
)
I

cv w q
t \-

l.r:l!

t$.t 9 {

{

\JrI TII
."1



ELECTRON JOYSTICK INTERFACE.

ctron lo
Ma* Webb

To many people's surp se, the
Elechon is finding a role in many
homes as a games machine. The
quick rush oI quality games soft-
ware from the established BBC
gamesters like Micro Power and
Superior Softwar€ is partly
responsible for this unexpected
direction.

The Electron was considered
more a cheap enhy point into the
world of BBC BASIC, compr-rter
literacy and home education.
Emphasis was laid upon the
lower speeds at which the Elec-
ton was able to push $aphics
about the screen. All com-
parisons however were naturallg
with the BBC Micro and
neglected to point out that the
Elechon was faster than the other
popular microcomputers on the
market, many of them almost
wholly games machines.

Perhaps sometimes the Elec-
tron does look a little under-
powered when PRINTing,
VDUing or even CALLing an
O.S. subroutine, but games pro-
grammerc wdting in assembly
language have been able to
squeeze the necessary pace out
of the multicoloured mode pixels
to bring Elechon owners a fine
range oI arcade attractions.

The natural first step for
Elechon games players is the ac-
quisition of a joystick. Witness the
vast choice confionting Spectrum
players. The BBC Micro has long
reli€d on the type of joystick
which plugs into the analogue to
digital port. These are often over-
sensitive and do not suit the olten
vigorous action brought to bear
on them. The games player
demands a firm and positive
response. Thus the 'Atari-stvle'
joystick is prefened for playing
arcade games. This is the type of
joystick supported by the first
widely available Elechon add-on,
th€ First Byte joystick interface.

ADDING.ON
First Byte Computers from Derby
ar€ mailing scores of thef new
add-on to games enthusiasts who
want to play A&Fs Cylon Attack
or Dynaby'te's Pool away from
the keyboard; intense, cross-
logged on the floor ot lazing back
on the settee. Either way they
think it's better than bending their

Add on a little First Byte
fun to your Electron
edEe-connector and

watch it iump for ioy.

ioystick at hlgher speeds than can
be achieved through the key-
board and with no perceivable lag
between joystick and screen
action.

When aaually playing a Iew
Micro Power games there did ap-
pear to be an anomaly between
on-screen instructions and what
the ioystick actually did, not ln
the game ltself but when asked to
hit space bar or Fire to start, it
was sometimes necessary to use
the keyboard. There was no pro-
blem firing dudng the games
although in Posihon, where lhe
Return key is the fte button Ior
keyboard conkol, the use ol a
joystick actually slows down your
abililv to flr€ fast. This is purelv a
physlcal fact of lif€ to do with the
muscles in your thumb and the
bounce back charactedstics of the
Elechon Return key.

MORE FUN
Overall there is no doubt
that games like Cylon Attack and
Cybertron Mission are much
more fun to play with the joystick
and interface combination anach-
ed to your Elechon. And it can
help you to higher scores. A
favourite hick of mine in Positron
is to use the Fire button and the
Retum k€y (not disabled) at the
same time. further increasing the
rapid fire which is characte stic of
this game.

The main problem with buy-
ing lhe Firsl Byte interface is thal
no provision has been made for
you to add further up-grades to
your lone edge connector, so if
you are thinking in terms of user
port/printer port then you will
hav€ to be prepared to pull the
joysttck interface on and off the
edge connector - not a good
idea.

The First Byte joystick inter-
face comes complete with the
relevant inshuctions and soltware
to instantly run a good selection
of cunent games, plus software
to converl your favourites from
other sources such as A&B
Comput ng. (Look out{rii a kev
to joystick program converter in ;
forthcoming issue.) The interface
is available from First Byte Com-
puters, 10 Castlefields, Main
Cenhe, Derby DEI 2PE, price
t24.95

fingers into unnatural keyboard
contortions.

The First Byte interface is an
unprepossessing cream plastic
box about the size of a games car-
hidge. The First Byte logo is
moulded into both sides stan.
ding out the exact amouni need-
ed to steady the interface on a flat
surface. Not lhat it really needs
steadving. Once located on the
Electron edge connector, the in-
terface sits tight, immoveable. At
the rear end of the unit is the nine
pin female socket into which the
joystick plugs.

The actual PCB on which
the few necessary components
are to be found is well made and
sits inside the clip together casing.
I can't visuallse anyone having to
take it back lor another, not
unless they drop it under the
wheels of a passing articulated
Iorry anywag.

The most imporlant ques-
tion about anv interface has to be
"Does it work with the software I

want to use?" II you play games
on your Electron then th€re is a
fair likelihood that the Flrst Bvte
interface will allow vou to piav
with a ioystick. The interface
comes with a program on
cassette which is LOADed before
CHAINing or * RUNing gour
favourite game. The First Byle
program of{ers a two screen
menu of well known games by
the A&Fs. Micro Powers.
and Dynabytes of this world. A
simple n u merical selection
chooses which game you want to
play. Now all you do is LOAD in
the cassette for the game and
procede as normal.

JOY TO PLAY
While actually playing a game of
cours€, the ioystick selection is all
important but I suppose a duff in-
terface could spoil things also.
The First Ble interface certainly
provides for more precise conhol
of laser bases and so on with the
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I
I BIG ONE!

The 2nC
Officicl

Accrn User
Exhibition

I THIS IS

BIG VALUE

Olympio 2 islhe brond new exhibilion cenlre nexllothe old Olympio, ll's goteveMhing, wide gongwoys,lots of
spoce lo sil down ond resl. plenty of colering oreos.

Getting there is eosy too, ils gol its own lube slolion, bus roulesg,27 ,28,33,49, 73 ond 9'1 go right poss the door,
ond there's cor porking lool

Rememberlhis isthe Offlcloi Acom UserShow, it'slhe most informolive presligious ond influenlioluser show inlhe
country, Whelheryou?e o businessmon, serious userorgomes enlhusios't there's someihing foryou.

Fordetoils of exhibilion slonds ond odvonce tickel sqles conloctthe orgonisers.

Compu'ler Morketploce (Exhibilions) Lld. A Rushworth Doles Group Compony, 20 Oronge Street, London,
WC2HTED Tel;01-9301612

Pleose send me (qtyl lickets ot 82.00 ond
lo lhevqlueof t or debit my Access coId. No

NAME

- 

SIGNED

ADDRESS-

(qtyl under sixte€n lickels ot !1.00. I enclose my cheque/

AB/7

GPOUPS-Orderl5 or more tickels ond you quolity lor o further 20?. discount.
To: Compuler Mork€tploce (Exhibilionsl Ltd. A Rushworlh Doles Compony, 20 Oronge Slreel, London WC2H 7lD

BIGVENUE

BIG SUPPORI

BEAIIHE EUEUES! SAVE MONEY! ORDER YOUR TICKEI !N ADVANCE.

r

L
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OLYMPIA AUGUST1984
Thundoyl6th -l0om to 7pm

FridoylTth-lOomto6pm
Soturdoy 18th -10om to6pm
Sundoy 19h - l0om to Spm

. Pleose note'loom to 2pm on Thursdoy 16th
is Trode Morning - By inviiotion only.

The successslory of Acorn Compuiers, the BBC Micro ond Electron is minored by suppliers who hove produced
moreond more hordwore, sottwore, supplies ond services. And lhey'll ollbe ottheexhibition -disk drives, plotters,
pdnters, monilors, joyslicks, robois, books ond mogozines, ollkinds of softwore - eveMhing for lhe Acorn owner.

And of course Acorn will be there in force with olltheir lotest developments ond softwore,

There'll be speciol offers, competitions, odvice centres ond speciol evenls os well.

And ollthis for only 93.00 otlhe door, undersixteens t2.00. (Usethe coupon to beot lhe queues ond sove 91.00).

Buy yourtickel now ond sove queing. There will be speciolenlronces for odvonce tickel holders.

I
I
I
!
I
I
I - POSICODE
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BASUTIL is designed to assist
programmers in the develop-
ment, testing and conection of
BASIC programs on the BBC
computer. It is CHAINed before
starting work on a BASIC pro-
gram and then any program may
be typed or loaded or run in the
usual way. BASUTIL sits at the
bottom of the memory and the
program under development is
moved higher up th€ memory.
The uset is unaware of the
presence of BASUTIL and pro-
ceeds in the normal way unless
he wishes to use the extra
facilities available

FUNCTIONING
Firstly, BASUTIL sets the red
user defined keys to selected set-
tings and also sets other
parameters associated with the
keyboard. Those shown in the
program listing can be changed to
suitable settings at the user's
discretion. The most important
key is f0. CTRL/fO offers the
following facilities:
l Keys. Typlng K resets the
keys in case they have been
altered by running another pro-
gram.
2. Find. Typing F allows the
user lo search Ior a stling of
characters in a program. It lists
the line numbers where it is lound
and the total number of occur,
rences. Strings containing BASIC
commands cannot be found
because the commands are ab-
breviated as tokens.
3. Replace. If a string is to be
replaced by a different string then
type R. When prompted, give the
old string, the replacement shing
(of the same or different length)
and the range of line numbers
where replacement is required.
Line number 0 {blank) indicates
either the first or last lines of the
program. replace is slow and will
take som€ two minutes for a 20K
program. Line numbers and oc-
cunences are lisled.
4. Token. Type T to find alloc-
currences oI a token representing
a BASIC command. These must
be specified in hexadecimal
(without &) as listed on pages
483 and 484 of the BBC User
Guide. Line numbers and occur-
renc€s ale again listed.
5. Memory. For details of the

Seafch and Replace, Error
listing and'membry

monitoring. Just some of
the features of this Basic

utility Program.

SHIFT.
Line 180 sets the user keys to
give Teletext colour codes with
CTBL & SHIFT.
Line 170 sets the user keys to
behave as soft keys when used
with CTRL. the soft keys are
defined by lines 200 to 300.
Line 200 sets CTRL/f0 to
operate BASUTIL after which the
user is prompted to select one oI
the seven faciliti€s described
above.
Lines 210 to 290 (keys f1 to f9)
may be set at the user's discre-
tion.
My choice is CTRL/f1 to p nt
PROC, CTRL/f2 to select my
Hobbit system, CTRL/I3 to select
the cassette tape and CTRL/f4 to
catalogue the filing system.
CTRL/|6, f7 , f8, f9 are for sav-
ing, loading and chaining pro-
grams. to save a program tvpe
CTRL/[7, the filename and
CTRL/f6. Load and chain work
similarly.
Line 300 forces the BREAK key
to issue OLD commands for both
BASUTIL and the program
under development.
Line 310 switches off the printer,
enables the screen, reslores
default colours and switches on
the CAPS LOCK. II you have
version 0.1 replace ?602 b9
?&DB,
Line 40 selects mode 7 and pag-
ed mode, since mode cannot be
selected inside a PROC.

BASIC programmers need
not be aware oI the position of
BASUTIL in the memory except
that it uses 2k bytes of memory.
Since 176 bytes oI this 2k are not
used. there is some elbow room
Ior modifications and additions.
Anyone using machine code will
need to know that the progam
loads at &E00 and ext€nds to
&154F: PAGE is set to &1600. It
also uses &84 to&8F for machine
code. lf you have a disc system,
the initial value of PAGE is higher
than &E00 so all references to
&E00, 5632. 5633. 5634 (lines
20, 30, 50, 200. 300) must be
incremented by the amount
which the inlttal value of PAGE is
moved-

Finally, if you preler the
memory d€tails in decimal, omit
the - characters in line 500.

use of memory, type M. this gives
HIMEM, bottom of the stack, top
of the variables. LOMEM and
PAGE. lt also gives lhe mode,
th€ fre€ space, the space used by
BASUTIL and the spac€ taken by
the program. These details are all
given in hexadecimal. The space
used by BASUTIL will be
available for your program when
it is run normally without
BASUTIL. The space taken by
variables and the stack is not cor-
rect unless this facility is used im-
mediately after running a
program.
6. Error. Typing E repo(s the
last error which occurred and
then lists the program starting at
the line number at which the er-
ror occuned. lf escape has been
used in a LIST operation, this
facility continues the listing from
the point of escape.
7. Clear. When ending a pro-
gram, it is very useful to clear th€
screen, line by line, fiom the bot-
tom so that information is not lost
by scrolling. Type C for each line
to be deleted and then press any
other key to stop the process.

PROGRAM
DETAILS.
As may be seen from the pro-
gram listing, the program has
been w tten so as to use a
minimum o, computer space. the
list oI lacilities is concise and is
deleted lrom the screen after use
to avoid unnecessary scrolling.
The facilities may be selected in
uppet or lower case characters.

PROC K, lines 100 to 310, is
the part of the prognm of par-
ticular interest to the user and mav
be modified to suit ones personal
preferences.
Line 100 sets the picture position
to suit the equipment in use.
Lines 110 and 120 set the key
repeat timings.
Line 130 sets the TAB key to
print :.
Line 140 enables the cursot
editing keys.
Line 150 sets the red user keys to
produce "l$% &' O * +
when used without the SHIFT
key.
Line 160 sets the user keys ro
digits 0 to 9 when used wlth

MODEL B/ELECTRON

Dr S. f.ylo,
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PROGRAM LISTING
lmEll BASIrTIL, S. T.ylor
2Pz-&Sar tOPTOrLmlr3Et LDXlet LDY&aF r JAR&FFF4r RTS: Jr ?

652=tD ! ?56J5rtFF 3 VZ=5554 r JZ-75t @TO4e
5?RIXTIAB (e, VPUS-2, "X.y. Flnd R.p Tok.n .llei Er

q- clr ?", . iru'BET: FnItfTTAE (o,1/POS-1) SPC4STAB (O, VPOS-z
: ul=s632r \,a-T(Pr IFJA>9641{DirU< t23JZ-ir1-52

4OIFJZ-75PRCX:[lD€7!\rourl ELSEIFJZ-TFROCF ELSEIFJZ
B2PfirR g-SEIFJZ:A4PR(rT ELSEIFJI,=77PR(8fi ELSEIFJZ=59P
tr ELS€ lFirZ-67PR(f,C

seel-lOr PABE-5632! VDUTr EilD
I EIEFPROCX r rTvz5:l
rrerFlllr25
t2e.Fxt2|s
I5C}FI2t9,5l
t 4e.fx4 r o
r 5a.fx25 , 3it
t hDt€x226 .19
r7o.Fl227 1ltarFxzzz,ln
Ur{EYARI-236i?}r?1rSt-256r?S+?ZrPA. -&Emr B. 30 ir
2I C*KEY t PROC
a,Ketzla).7lll
zJ''rxEYlrto. ! i
24CrXEY/trT. ! lt
250r{<EY5}. [!

z/!.(EY7 iiSAVE.
2E (EYg I tt-oAD"
294+(EY9 tlfHAIN"
SI.(EYI@. IIPA. =5532 1 it, I tl
3ralrDl.(ti 6,2ar ?6@-32t E {DPRe
a-€FPntrFr IpUTLltG"Flnd'xtr Ix{-ExXrr lFXr(-eE}aDPRE

ELSEICI{I L1-32767t Pf,tEBr EllDin(t
r]!GFPR@B! .,('9. PtaJI+l t lF?Pf,'{fF EI{OPA(tr
a2f7{t REPEAntt=Pr. 1t2.AZ-2:,6tTI+PA?r r fl-P1+3! tlZ-O

! I FAZ<KZtnAZ>L:GOTO4sO
4SsIFLEI{tP1<XZGOTO4SSELSEOX-INSTR (tPx' xrt) ! IFOU=OGOTO4

SGL6EPZ=PX+OZ- t+XZ.Fii=FZ+lr IFHX,=IfRTNTAZi r tlX= I
44e6()Ttt450
45oP1=fl13 tt{T IL"PU=&FF3 PR INT' "lro "F7? E DPROC
5@DEFPROCII r lZ=7: PRI NT "Hi n!r" 

' 
"HI fEn SPCT"ltode " r?a53'

b1e"*SZSPCT"BASUTIL
EAA" ' "Loo.m " | -VZ ' ograo"_VZ-UZ: ENDPRO

c
600DEFPRoCE r aI=s3 PRINTTAB ( O 

' 
VPOS-z) : REPoRT ! PRI NTTAB (3

r)t:*FX21,O
5lo*Fx 13gto,76
629+FX1f,a!O,46
65eFmrZ= l TOS r ?&AF=ASC['! I Dt (STRTERL,n? r I ) ! CALL&84! ilExl

!*FXl5E,O,44
64Q'FX13S!O,l3
6sAENDPROC
TOODEFPRIICR! LOIIEI'I=H II.!EIII-256 ! INPUTL INE '' REP "Xi3 XZ=LEN

X3! IFXa=9EiIDPROC
TzOIlfUTLIl€n By "It: taX=LENIt: CZ=IZ-XZ3 INPUT "FTon "K

1" To "Lar IFLZ-{t-x=32767
T3PROCB! IFF:-OENDPRm ELSEFA=CXIFa,+t I I?.-PX,. IFFX< IFi4=

I
74OT1=P1! REPEATTA?FZ=?TX,!, TZ=I7.- I rUNI I LTZ< Ul: PZ=PZ+FI:

GU rUX,+ I ! TU:6X+F1! EZ=r7(
TSOREPEATNX-EZ?2t IZ=E1l+2! !ti(=EZ+NZ: AA=256*2eZ+E7a | | EZ=

E-I+s! IFAA<rc|BOTOASOELSE IFAZ >L'{UNT ILTRUE: GOTOS l O
760 IFLENaEX< XZBOTOSO0ELSEQZ- IN5TR ( tEZ 

' 
xa ) - I : I Fa?<gGoT

oBm
77EZ-€Z+Oa: l{l-l{A+CX: IFTZ=EZGOTOT9OELSEREPEAT?6a=?Tat

IFIX=TarZ=I1+G1-T1
7a&67=G,(+ hrz,,Tz+ I : UNI I LTZ-EX: tGz=tlt ! 6Z=GZ+WX,: TZ=TZ+ X

X! EZ-EA+XAr 6(lT(1765
a8€A=llA r ? IZ-Na r t.l{T IL?EZ-&FF
A I OREPEAT?41.?TU ! 6Z=64+I: TZ.TX+1I UNTILTZ)Pi(3 ENDPROC
gEDEFPROCC
9reox-GETr I Foa=67ORex-99PR I mTAB (o'VPOS-l ) aPC4oTAB (e'

VPOS-2, t 6(lT09!GLSEENDPRTIC
ImDEFPROCT! IIPUT"Token "Xar XZ=LENXI: IFX1-9€i{DPR{E EL

sEKl'{ r LZ-S2767 r Xa=C}ntEVA- ( "&"+Xa) : PROCG ! ETDPROC

--
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\COMPETITION COMPETITION

Schools, colleges, ITECs, clubs,
user-groups and individuals are
allwelcome to enter this fun com-
petition to win an Epson
RX8OFT printer worth over
!30O or the latest in Epson print
technologg, the tiny P40 port-
able thermal printer, which is
now in your shops for
t95 + vAT.

The Epson RX80 is an
established favourite with BBC
Micro users, offering full ASCII
and international character sets,
numerous different print modes,
italics. underline and so on. It
also has the all important'bit-
image' printing capability.

The new P40 is a thermal
dolmahix with printing speed oI
45 characters per second. It uses
a standard 40 columns but is
capable of producing 80 with
condensed mode and 20 with
enlarged character size. It is also

possible to use the printer for bit
image printing.

All you have to do to win
one of these superb prizes is to
come up with a graphics routine
in BBC BASIC/Assembler to
demonshate the bit image prin-
ting offered by the Epson range
of printers. The routine can pro-
duce anything from a graphical
representat,on oI a Constable
painting to the most modern in
computer art.

II you already have a printer
at your disposal then send us a
printout of your masterpiece. Use
a grey shade dump if possible -there's one in the JanlFeb issue
ol A&B Comput ng. If you
can't get to a printer then send us
your rouhne on cassette (clearly
labelled with gour name and ad-
dress) and we will take a look at it
'live'. All cassettes will be return-
ed if accompanied by an SAE.

There's plenty of time so why not
have an adistic fliog and win
yourself a new printer in the pro-
cea9_
The winners of the competition
will be the creators of the h^,o
most original and attract,ve
$aphic designs in the opinion of
the editor. The winners will be
notified once the competition has
closed and the results will be
published in a luture issu€ of
A&B Computing. The compet!
tion is open to all UK and Nor-
thern Ireland readers of A&B ex-
cept employees of Argus
Specialist Publications Ltd., their
printers and distribiitors,
employees of Epson or anyone
connected wilh the competition.

AII entries must be
postmarked belore 31st August
1984. No conespondence will be
entered into with referenc€ to the
results and it is a condition of

-

enty that the editor's decision is
accepted as final.

WINNERS
The athaction of winning
one of Mosaic Publishing's BBC
titles, My Secret File ot The Pen
and the Dark, proved too strong
for hundreds of A&B readers
who all guessed correctly that the
up and coming title we were
looking for was "Stainless Steel
Rat". The ten lucky winners out
oI the sombrero were: B.
Teasdale of Bristoli Colin
Serplus, Co. fumagh; Mr L.
Poxon, Chorley; Keith
Wolstenholme, Manchest€r; Mrs
H. G. Crum of Eastbourne: Mr
Spink, Bramley in Suney; Kevin
Wong. Newcastle; W. Coulson,
Blyth; Sean Smith, Lernick,
Shetland; S. Pilley, Rotherham.
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'On-board"
microprocessor.

:-rJl(

Nine rack
"bfie-wide"head

1'apedrivt
spindle.

, -::Jge. \hoNn nor ter-.:..Jlull!'homc.

PHLOOPY does not record on a
::!k. but on a loop ofquarter-inch
..1De contained in a rugged
j-rerchangeable cartridge.

The heart ofPHLOOPY is a
:ique "byte-wide" magnetic head,
irat gives it its speed by iecording nine tracks
3.-ross the tape. Typically, you can access a file in
..nl)-3or4seconds.

Ifyou're used to waiting for a casseue rape ro
:undle programs into your BBC, you'll be amazed
:t PHLOOPY's performance - up to 100 times faster.

Talkingtoyour PHLOOPY

Precision ground rubbrr
pressure roller.

Twelve foot long lmp of
tapc freely packed inlo
cartridge.

microprocessor - a second computer which does
most of the hard work- it puts very little load on the
BBC. The on-board computer also checks and
automatically corrects anv read errors.

YourPHLOOPYLibrary

PHLOOPY cartridges
hold a full l00k ofdata. You
can buy blank cartridges for
f3.75 each plus VAT. Many BBC
programs will be available on PHLOOPY.

PhiMag Systems Ltd. PO Box 21,
Falmouth, Cornwall TRI I 3TD Tel: (0326) 76040

OrderForm
. Please send me furtherdetails aboul the PHLOOPY l00k data
storage system for the BBC Model B.
rPleasesend me-(qw) PHLOOPY starterpack(st for my BBC
,\{odel B microcomputer, including PHLOOPY drive, BBC
interface, leads. connections, operating svstem in firmware, manual,
and tuo PIILOOPY l00k canridges, ar tl+7.75 each including VAT,

- i )l)\ l(lok

A l00kBBC-drivefor t99 +VAT
\\ e've done it! Ve've built a storage system for your
BBC Micro with the power and convenience of a
:.,,pps disk drive, at a fraction ofthe price. Inrerface
: r the BBC costs !26 + VAT and runs up ro 8 drives

PHLOOPY's specid secret

PHLOOPY's own software makes it
respond to standard BBC filing

system and Basic commands.
Programs written to run on

disk or cassette should
run on PHLOOPY
without problem.

And because your
PHLOOPYdrive
contains its own

.Please send me-(qtt r packs of 5 PH LOO
including \'.{T. postage and packing .

I enclose a cheque PO
Access card Number

postage and packinS Amoum !-
PY cartridges at f19.75
.\mount

for f OR Please debit my

Your order will be acknowledged within l0 days, giving a delivery date

N

Town:-Posr code-
Send this coupon ro: Phi Mag Systems Ltd, PO Box 21, Falmouth,
C-omwallTRll 3TD. Telephone: Falmouth (0326) 76010.
14 day monev-back option. AAB
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This is a game of Snakes & Lad-
ders containing an arithmetic quiz
for children of Primary-school
age. This quiz has two particular-
ly useful features (a) there are
three choices of question. (b) the
level of difficulty is constantly ad-
iusted to the level of skill of the
player by controlling the time ele-
ment. If the success rat€ is equal
to or less than 1 in 3, th€ difficulty
is incleased a little and vice versa
if the rate exceeds 2 in 3.

In addition the program plays
a very attractive game of Snakes
& Ladders with a nice clear
layout - welcome change
perhaps from the munchers and
ladder-climbers.

Meet the mathematical
challenge of this highly

entertaining and
educationa! program.

CHALLENGE
To make the game something of
a challenge to older children up

20 G.aph pbfting lovel ot dirlicufty

15

oz
o 10

5

123 456
OIFFICULTY LEVEL

7e9

PROGRAM OPERATION
PROCtitle
PROCinit

MAIN VARIABLES
cans
comg,/plg
CP /PP
cthrow

Corect answer.
Computer/Player symbol.
Computer/Player cell number.
Set to TRUE or False to differentiate between
Player's and Computer's throw.
Selected difficulty-level.
Equal ro 10 - difl.
Max. time allowed in which to answer.
Values of cells containing bases of ladders or heads
of snakes.
Number of correct answers pet sample.
Selected option number.
Symbol delete.
Player's answer.
X and Y co-ordinates for each cell's printing.
Position.
Keeps a check on sampling for difficulty regulation.

Llnes 1010-1070 Puts Title on screen in Mode 7
Defines characters and Envelopes and sets the star-
ting values of variables. Variables plx%(l),
ply%(l%) are the X and Y co-ordinates oI each
player-position in the 64 cells of the board. the
values of these anays are loaded in lines 690-740.
The Procedures use Mode 7 to set the Sound and
Gam€ options.
Draws the board in Mode 1. Lines 850-960 draw
the snakes as thick white lines and the ladders as
dotted green lines. This combination makes it possi-
ble to use the program on monochrome screens if
necessary.

to age 80, the time scale within
which an answer must be entered
has been given an extensive
coverage. Diagram 1 llluskates
the range for various difficulty-
levels. this is controlled by the
value of 'limit'in line 1210. If you
don't like the range, change the
values accordingly (but bear in
mind that 'dif in this line is 10 -difficuhy-level). If you fancy your
chanc€s, hy option 3 at difficultv.
level 1. We don't think you will
be able to stay there long-.

This gives all the information required by the player
and prints it alongside the main boaxd.
This is the main Procedure or the game and repeats
until either the player or the computer arrives at the
last cell on the board.
Line 1170 uses an ON. . . GOSUB routine to deal
with the differing options. Thus line 1420 sets a low
or high number addition sum depending on the op-
tion selected. Lines 1440-1500 deal with subtrac-
tion, multiplication and division. Line 1210 sets the
time available for entering an answer. Lines
1220-1260 make it unnecessary to use RETURN
with an enhy. Line 1310 compares the player's
answer with the corect answer. Lines 1330, 1340
take sample batches of 3 hies and adjust the difficul-
ty level up or down if there are more or less than 2
correct answers,
Draws a box in which to display the dice number -lines 1610, 1620. It selects and prints random
numbers 1 to 6 for 2 seconds and then leaves the
Iast number displayed.
This deals with the playet's move. Line 1740 uses
the plx% (PP)m ply% (PP) co-ordinates to print the
move from cell to cell and calls FNcheck con com-
pletion to see whether the last throw has landed on
the base of a ladder or on the head of a snake.
This covers the computer's move and operates in a
similar way to that above but adds 1 to the X co-
ordinates to print the computer symbol to the right
of the player's gymbol.
n is returned as the last cell-value of a move and the
function compares this number with known values
of ladders and snakes. When one of these values is
met, n is adjusted to the new value for printing.

PROCgen

PROCplay

PROCmaths

PROCmoveP

FNcheck(n)

PROCOptions

PROCboard

diff
level
Itrnit
n

ok
opt
out$
plans
plx% ( )
plv% ( )
hies
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I: ltEll: : : : SNAKES & LADDERS l.lATHS!: !

:mE|i: : : : : : lBy Kcn Eoodhan:: : : : !: :
.aotrERRoR60TO2?10
-EiODE2i VDU23! A2O?i EiOiOi rPROCti tlE
6?ROCinit!iODE7

:AFP=1t CP=l: trieE=O: ok=O
: : fRocsoun.r: PROCopt i o.E
::a.ODEl : VDU25! B2O2; Oi Oi Or ! VDU19, t ! 2, O; ::z=RND (-TIllE)
::AFFOCboard! PROCaen
: IaEPEAT PROCPI ay: UNTILPP=64 ORCP=64
::AIFPP=54 I'|ODE7:PROCendl ELSEIFCP=64 tlODET:FROCend?
:5aUNT IL{ i ni sh=TRUE
: -oIIODE73 END
::ODEFPROCopt i onE
:.aFRINTTAB(Orrl)CHRJlSA"ulhat type of question HiIl y

:aOPRINTTAE(3t16)"I - tiultipliratioh Tables only,"
::AFRINTTAB(3,1S)"2 - l'!rxed arithoetic (Easy numbars)

::OPRINTTAB(3,20) "3 - flixed arithnetic (Harder nuober

:;OPROCkeyl ock
:4OREPEAT opt=6ET: UNTlLopt)48 ANDopt<:52
l3Oopt=opt-44: CLs
:5OPRINTTAB(4,11)CHRillo"HoN di{ficult (l - 9) ?"
:,OPRINTTAA(?'13)CHRtl3l"r is hard 9 is easy"
:ASFFINTTAB(O!17)"BEEB kill adjust it ,or you as you

:-a/:PFOCkeylock
:?OFEPEATdi++=GET:UNTILdi+{>4S AND di{{< =57:di{f =58-d

:OOENDPROC
IiODEFPROCqEn
:IoCOLOUR2! PRINTTAB (4 !: ) "SNAKES & LADDEFS'
:;OVDU28,26, f,1 ,39r g! COLOUR3
:.IOPRINTTAA ( 1,5) " In thi s game"' " you ans{er rt' t'ari thoet

. : "questions to"'"thro{ the"'"dice. "
::oPRINTTAS(1,15)"IJ you are""'xronq or i{""'you take

_-- "long,you lose your turn."
:6oCOLOURI: PFINTTAB ( I t 19) Flti " You"
::OCOLOUR2:PRINT'TA8(l)coflt" Computer"
:AOCOLOURS: FRINT TAB ( 1 ) STRING$ (5, CHRt226 ) i " SNAEE"
:?OCOLOURI: PRINTT
:OOPFOCkEylock
3:oCOLOUR2: FRINT' ' 'lAa ( 1)'FresE sPAcE":zZ=6ETrcLs
::OCOLOURl!PRINTTAB(1r7)"Pfess RFTURN tD +hro{ thei,

:]OPR!NT"'TAE(l)"You insEt get"'"the exact" "ounber o
:he final thro{. "
..40coLouR?
:5OPROCS:eyl ocli r PR INT " " " TAB ( 1) 'PreEE SPACE'!
.6oZ=GEl ! cLS! COLOURzT PRINTTAE lO r T ) "To even thins5out

:-OFRINTTAB(O,?)"are al lol,ed anothe. tu.n a+ter th

:aacoLouFl
atOPROCkeyloE&: PRINTTAB ( l,17) "Press SPACE"

=OOZZ=6ET: 
CLs: VDU?6r PROCdI (15OO)

=lOENDPROC::EDEFPROCpI ay
::OPROCClearS: EoLOUR2: PRINTTAE (2At 28) "Di++ irulty" r FRI

\__tA (28 | 29) "level = "i 1O-di+{
:4OFROChaths I PROCdI ( gOO) : PRoccl ear I : PROCCI ear?
=sOtFNOTgo COLOURT r FROCdI (7OO) : PRINTTAB (29,1O) ! "l'1I55

: _JFN": 
COLOUR?: PFOCdI (2000):GOTO600

:rOFR INTTAE (28 r lO) "YOUR l'lovE"!PROCthroriOr:PFOCd!(lOA

:TOlFFP=64 ENDPROC
56OlFs v=-15 ELSEV=O
:?glFdiEe=6 COLOUR2sPRINTTAB(29, 12) i "AGAIN"! SOUND1,v,

:a!e, 1 | PROCdI ( 15O) ! SOUNDT,v,2Og, 1r GOTO56O
]AOPROCdI ( lgOO) r FROCC I ear 1: COLOURz: PRINTTAB (29 r lO) i " l'!..tgvE,,

6!OPROCdI ( IOOO) : PROCthrop (-l ) : PROCdt (1OOO) 3PROCoovec
62O!FCP=64 ENDPROC
65OPROCGI err l: ENDPROC
640DEFPROCi ni t
65OVDU23 r2?4 rO ,24 ,24 ,A,233 ,O,?4 t24 t ?3,?25 r -1 r-l ! -l r -t

t.-t t-t,-t )-t t?3,226ro,o1o,-l t-L ,o toto
66OpI:;=,,X,,+CHRttA+CHR'B+iiX'.r! coht='liO"+CHRtlE+CHRta+"O"
676outt= " "+CHRStA+CHR'E+r " : wi nt="**"+CHRJIO+CHRIA+C

HR'E+i**"
6AODrr"tprxz (65) rplyz (65) ! arldxz=1 : acldyz=?? | 217.-l
69OFORJZ= I TO4 t FOR lz=Zlz IOZLI+7
Tmpl xi( ( I i(, =.ddxt(rplyil<lzl-addyz. eddxZ=addxX+3: NEXT
T t0zlr=Zlil+l6r adrtxil=lr addy1=addyil-6: NEXT: Z I i(-9 ! :ddx Z=

22r addyil,=26
T2oFORJZ=rTO4, FORrT-=zU. rOZ rZ+7
73gpl xZ I l7{t -addxI.r pl yil I l7.l =zctttyz! ad dx Z=addx 7-S ! NEX T
7 1AZ l,4=Z l'L+ 1 6 2 addx Z=22: addyZ=addyZ-6! NEXt
TsOENVELOFEI | 1 r 20 | rgo rO, r r I r6, 127, -t tO, -7 | 126 I 726
T60ENVELOPE2T 1 fOr -t2rs,65,l $5t 126,s,A,-r t126 t126
TTt rFrttlO
TBOENDPRI'C
T9ADEFFROCboard
agocctlLo t 2: l'lovEt6, !oo8: DRAtl784 t lOOa! DRAtl784 i816t DRALI

5' St6: DmU!6r I AOS
AIOGCoLO,5B FORXi(=l6To7E4STEP96r llovEx7.,7A4! DAAIXaT l5
B2Oli(]V€ 15 , Xr(. DRAIiTA4 , XZ: NE IT
€3OCOLOURJ T FORYI-IOTO2SSTEP6: VDUSl ,25,YZt 94i3t,25, Yi(+

I t 94,4,13r NEXT
E4O@OLO | 1

BsOXZ=444: Y7,=64Or FORZIZ=tTO5: llOVEXil | 64 2 PLO72! rY1. t?56!
xx,=xz+4! Yz=Yz+4! NExT

860r )Fa48: YZ;640 3 Ft tiz I z- I l(r3 : r,rOVE 17. ,256r PLBT 2l tYl. r44A
3 xz=xz+4! Yz-Yz+4! r\ExT

ATOIZ=44ArY?.-352? FORZ I Z= I TO5: IIOVEXZ i 352r PLOT2I ! Y)(' 448
: x7=xz+4: Yi(-Yz+4! NEXT

ABgXZ=?56ry7-=64 r FORZIZ=rTO5r }IOVEXZ, 448: PLOT2I,YZ r640!
xL=xa+4 | Yz=y7+4r NEXT

A9OX7L=44EtYil-352t FORZ Iz= 1TO3: l'tOVExz 
' 
544 ! PLoT2l 

' 
YZ r 640

! xz=xz+4! Yz=Yi(+4! NExT
9qoxz-6o. v1=6OTFORZIz=1tO5!i,lOVEXZ,352!PLOT21 rYZ,544! x

:(Exz+4! Yz=Yz+4: NEXT
9lOXZ=656: YX,=54O: FORZI%=trO3r }IOVEX7.,6403 PLOT2l ! Y?.r756

: IZ=XZ+4: YX-Y%+4!NEXT
9z@COLO ! 5
93ax'z=252rY il=2522 FORZIia=1rO3: llovExz,64: DRAwYz 

'552: 
xz=

x1( +4: YZ=YZ+4r NEXT
94OXZ=7321vi1=732r FORZIZ=lIO3: I'IOVEX7- t 256r DRAIYZ r 44A: Xz

=xz+4: Yz=Y7.+4! NEXT
95OX:z-344 2 Y2=64O r FORZ I7.=lTO3! i'lOVEX7., 444: DRAIYZ, 544: X1l

Exz+4: Yz=Yz+4: NEXT
96OXil=252. y7.=232r FOR Z t z= I TO5 : I,IOVE XZ | 64c, I DRHtlyT. ,736. x7.

=xz+4: Yz=Yz+4r NEXT
gTOCOLOURI: PRINTTAB (pl xZ (PPl r pl yZ (PP) )pIt
9aocolouR2r PRINTTAB (plxZ (CP) +l ,pl yz (CP) ) con*
99OCOLOURS! PRINTTAa (pl xZ (64),pl yZ (64) ) i di nt

IOOBENDPROC
IOIODEFPROCti tl e
lO2SCOLOURl : x-2: FORTZ=1TO5
IOJOREADCh:PRINTTAB(xt7)cHRaEh:FROCdI (650I ! x=x+1:NEXT
la4EcoLouRf! PRINTTAB (a! rO) "AND": x=1r
lOSOCOLOURz! FORTT=1TO7: READch ! PRINTTAB (x r !5) CHRaEh r PRO

Cdl (650) r x=x+l r IGXT
IO6OPROCd I ( I OOO ), COLOLTRT : PROCdI ( 20@ ) : ENDPRoC
IOT0DATAASt 78t65,75,59r85, 76r65r 68r6A,69, A2r83
I OAODEFPROCE I !.r 1! FoRY=5TO22: PRINTTAB (26;Y) sPcl4t NExT3

ENDPROC
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l09ODEFPROCCl ear:r FoRY= I TOSr FRINTTAE ( I t Y) sPc?i: NEXT: EN
DPFOC

I IOODEFFEOCEIeaTJTFORY=?BTO?9:FRINTTAB{?ErY) rSPCI 1 rNEX
T: ENDPROC

l l lADEFPROCkeyl oEk
11?OIFNOT INKEY-129 IHEN I12O
1130*FX15,1
I l4OENDFEOC
I lSODEFPROCmaIh5r FROCCI ear!
ll6OCOLOUR?TFRINTTAE(?Br?8) "Oi{f iculty" TFRINTTAE(?€l!29

) "level = "i 1O-di{+
1176lFopt=l 6OSUB147O ELSE ONRND(4) GOSUEI4?@,144S,147

o, \49O
IIBOCOLOUR::PRINTTAE(:3,?)"What is "inl:signtioil! " ?"
1199*FX 15 | 0
I2O0COLOUFl : PFINTTAE (? t 4) "Ansher = " i : pl ans$=" " I TIr,lE=A
TzlorFd\Il<4 I iitit=17'rO/dL++ ELSElihit=-gB*di+4+757
122gREPEAT
l?JOREFEAT z Z= I NI4EY375: UNT IL t ZZ-4EJ>=O AND ZZ-44{lO} OR

724OlF ZZ<>-t PRINTiZZ-4A! ELSE 1260
1?5AZZ$=STR+ IZZ-48) : pl anss=planEtr ZZ$
1?6Oplans=vAlplanss: UNTILpIahE=cans ORLENplans+=LEl\5TE

$cans ORIiI,lE.,r i{it OR ( zZ=-1 ANDpI:ns${ }',,, )
l2TOPROCdl (659) : tries=trieE+1
l2SOFROCEl ear2: COLOURz: IFZZ=-1 THENIi:O
129OIFpl anE=rans PRINTTAE (?if, ) "CORRECT., : pROCdl t650)
lsooIFTIt'lE)=rioit PRINTTAE(?,3)i"Tog LATE t':pFOCdt (65

O):qo=FALSE.GoTO1f,;o
I JlOIFpl ans=cans AND TIl"lErl I i mi t qo=TEUE : o!=ok+1 : GOTOT:

30
r3?@IFplansa:canE OFZZ=-t qo=FALSE.FnINTTAE(8r:) "qJRON

Li ! 'i rA!(/,4) lt {a5 icah6: lFq vDuT
1f,=sFRocdl(1OOO):IFtries=; ANDoki2 d i + + =d i { { - I : EOTC i f,7

o
lS4gIFtries=3 ANDok=tries di +{=di +++1! GOTOr 37o
l5SOIFtries=3 tries=O! ok=O! ENDPROC
T36OENDPROC
lf,TOtri es=O! ok=O: lFdi + Ji 1 di+f=1
lSAOIFdif{ >9 di ff=9
1399IFE FORI=1TO5:sOUND 1! -11,2?O, 1: SOUNDz, - 1l,223,1! FR

OCdl (3OO) : NEXT
l4OOPROCErearJrPROCdr (1OOO) ;COLOUR2;PRINTTAE(?8,?A) "Di

ftiEul ty" ! PRINTTAB (28 t ?9) "Ievel = "|79j-di,++
l4IOENDPROC
I 42OIFopt=2 n t=RND ( 1O) : n?=RND ( lA) ELSEn l=RND (4?) : n2=RN

D (49)
t43Osiqnt=" pluE ": cans=n 1+n2: RETURN
144OREPEAT lFopt=z n I=RND ( 10) : n?=RND ( lE ) ELSE n 1=RND (9

O) : n2=RND (90)
14sGUNTILn1)nz
t46OEi9n:;=" Dinus " ! Eans=n 1-n?: RETURN
l47EIFopt=? n 1 =RND (9) : n2=RND (9) ELSEn I =RND ( 1?) : n2=RND (

I 4ASn?=RND ( l2) ; si sn:'=" ti ft es " : cans=n 1*n2: RETURN
149On2=RND ( 12) : IFopt=z Eans=RND (5) ELsEcans=fi ND ( l2)
r5BOsisnf=" "+CHR,:?4+' " : n 1 =n2*cans: FETURN
lSlODEFPROCsouhd
152OPRINTTAB(7,1S)"Do you want Eound ef{ectsf"iTAE(11,

13)"Anst.er'Y' or'N'. "i
IsSOREPEAT: ES=GETt: UNTILINSTR ( "YN" , sl ) I tFX 15, I
lS4OPRlNTi st: PEOCdT ( IOOO)
lSSgIFsl="Y" s=-1 ELSES=O
1560CLS: ENDPROC
I5TODEFPROCdI (d1 ) : LOEALZZ
l5EO*FX15,I
159SZZ=INKEY ldl /20) : ENDPROC
l6OgDEFPROEthro{ (cthroB)
16lox=3o: Y= l5: PRINTTAE ( X, Y) STFING+ (5! !-_HR52:5 ) r FFINTTAB

( x, Y+4) STRIN6i (5,CHF:!??9)
l62OFORI=lTO3: PRINTIAE ( X, Y+I ) CHRs??5i SFC (3r i CHR$2?5: NE

XT
l6S0IFcthrEH PROEdI ( 1OO@) : GOTO1660
l64OPRINIIAB (27,21) "Press SPACE": *FX15,!,

l6502Z-GET
1660IIl'iE=O:REPEAT.dice=RND l6) TFFINTTAB(3?! 171 idice
I6TOUNTILIInE>=2OS
l5AOENDPROC
l690DEFPROC0ovep
ITOOIFPP+drce:64 ANDg SOjlNDl , -l5r:5,5
l7!OIFFP+dicel'64 COLCURI : FROCClearl:PRINTTAE(?9, 1O) "To

o bi q": PROCdI ( 15OO) : PRoCE I ear 1: ENDFROC
t7?ocoLouRl
1TJOIFE v= 11 ELSEV=O
l74OFORI=lTOdice:SOUNDr,v, t4@, 1:PAINTTAB(pr*z(PP) rplyz

(PP) ) ! out9! PP=PP+ !: FRINTTAE (pi a7lFF ) t pl y7. (FP) ) ; p1t. FROC
dl (1OOO):NEXT

l75EFPl=PF: PF=FNEhe.r iFP) ! IFs v=_15 ELSEV=O
lT6glFPPlPP l FORS= 1TO:55SIEF5: SOUND l ! v,5, O: NEXT
177E|FPP!PP1, FOF9=:55TC1STEP-s: SOUNDl, v t S, Or NEXT
lTESIFPP=FPl THE lAOO
l7?OPRINTTAE (Frxz.PF1 ),pl yZ (FF1 ) ) i Eut*: PFINTTAE (p1 xr( (F

P),pIyZiPF) ) p1$
lAOOIFPF=64 AND= SAUNDI , 1r7B,5Sr FROCdI I5OOO) ELSEIFPF=

64PFOCdl ( 1900)
tEl6PROCb6a.d: ENDFROC
1A:SDEFFNEheck 1n)
lASOIFn=s n=:;! =n
lE4olFn=z! n=;9: =n
rESoIFo=?A n=f,6: =n
lE6OIFn=3O n=f,: =n
laToIFn=Js n=49: =n
IEAOIFn=Jz n=4Er =n
189OIFn=4O n=24: =n
l9OOIFn=42 n=34: =n
191OIFn=44 n=52: =n
1?2OIFn=:5 n=59: =n
r936IFn=62 n=51: =n
1946=n
195@DEFPROCmovec: LocALzZ
1960IFCP+dice;64 ANDs soUNDl , - 1=,:5,5
l97OIFCP+dice>64 COLOUF 1: PROCCI ea.1: FR INTTAB ( 29 | 1O) "io

o tli q ". FROCdI ( 15OO) r ENDFFOC
198@COLOUB?! IF5 v=-11 ELSEV=O
199OFORI=lIOdice: soJNDl ! v ! 40, I : FRiNiTAB lprrz (CP) +1,ply

Z(CF) ) iout+!CF=CP+1:PRtN-rTAE(pl;,7.lCF) +1 tplyz(CP) ) iEomt:
PROCdI(1AOE):NEX'

?OOOCP I =EF: CP=FNC hec i; (CF): IFs v= ls ELSEV=O
2AlOIFCF>CP1 FORS= 1To!59STEP=: 5oUND 1, v ! s, O: NExT
2O2AIFCP,iEP1 FOFg=:55TOl5TEP 5: SAUNDt, vr5,O: NEXT
2O3OIFcF=cP1 THEN:O5o
264OPRINTTAA (pI xZ (CP1 ) +1 r pl rZ (EF I ) ) i out:E: PRINTTAE (pl !7

(cP) +1 , Pl yz (cP) ) r cornt
2OSOIFCP=64 ANDg SoUNDl. i, 1 50. 7li FRoCdl (75oO) ELSEIFcF

=64 PROCdI ( 1500)
2o6oPRocboard: ENDFFoc
2OTADEFFROCendI : FFOCdi ( i4Og) : IFX15, O

zOEBFORY=7TOAr FRINTTA8 ( 14! Y) CHR*1rOCHR$141"YOU I'JIN": NE
XT

2O9OIFCP>56 FFINTTAB(8.15)CHFtlf,l"Eut it {as a near th
i ng":60T(12170
2l O@IFCP < 40 PRINTTAB ( 9, 15) CHFSI3;"BEEB was oi les behi n

cl" I EOaO?l7O
2I lOFORY= l5TOl6: PF INTTAB ( 1f,, Y) CHR$lJJCHRil4l "hlELL DONE

": NEXT: GOTOz170
2lzgDEFPROCend2: PROcdl ( 14oo) ! *Fx15,@
2I3OFORY=7TOa: PRINTIAE ( t5rY) CHR' t 36CHF:;141 " I WIN": hIEXT
?140IFPP:55 FRINTTAB(8,15)CHRtl:53"Eut it l{as a near th

i n9":60T(]? t 70
2159IFPPi4OPRINTTAE (9, t5) CHR$1JJ"You {ere hiles behind

" I EOrO2LTS
?166FORY=t5TOr6: FRITITTAB ( 1f, ,Y) CHR3l33CHR9141 "BAD LUCK"

!NEXT
2ITC'PRINTTAE(5, 1A)CHFalJO"Your {inat dif f icutty level

:lAOPFINTTAB(4,20) "Press SPACE to run aqain"
219OZZ=GEr: IFZ 2.. >:2 flnish=TRUE ELSE{ i n i sh=FALSE
22OOENDPROC
221orFX11 r50
2?2oHODE7: REPOFT: PRINI" at line "iEFL
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Everyweek millions of
advertisements appear in print
on posters or in the cinema.

Mostof them complywith
the rules contained in the
British Code of Advertising
Practice.

But some of them break the
rules and warrant your
complaints.

If you're not sure about
which ones they are, however,
drop us a line and we'll send
you an abridged copy of the
Advertising Code.

Then, if an advertisement
bothers you, you'll be justified
in bothering us.

.t SA Ltd, Dept 2 Brook House, Torrington Place,
London WClE 7HN

,ffi*$Jfiffi#
If an advertisement is vrrond.

wete here to put it right. "

advertisements.
Butwhich

oneil

outab
toc

Ifs e tll gamesmanship
torl anlmalor

Thc Son Anlmalor p.ogEm lllow!you to
ralch a torl ln aclion. Thl!product
cova?a r $lta o, prolr.ma lhli r..

d..lgn d to provl& !h. "Vldv.a wllh.
dmplllLd m.lhod ol! vlrl.ty ol torllog
m.lhodt. A numb.r ol tonlng m.thocl3

rr. lntroduc.d, rnlmat d.nd d.mrlbcdl
Flv..ortlng nr.thod.. Lotl ol

.ntorl.lnm.nt lnd lnloymlnl u.lng thc
routlnal auppll.d,

3AC
c6.50

.OUNTER,4TTACK
Ac! a of.lr.Lgy, Choor Your

colour, chooaa your ruL!, Blocll
ara comln! 6own and ac?o$ , . . 8ul

lhara la.lwlal ln ltlC.lm codtrol
rnd cunnlng .klll l. r.qulr.d I

3BC
COttlLlOOORE64

c6.50

Shen
Lile on Planat Sraxla l! lhrert.nadtYour
3klllscan aava lh.m lrom €normlnatlon by
ropalrlnq tha G RlD, lhalr powar aou.ca rnd
llt lh. - bui b.w.rn.d...
A gana ol ap..d !nd co-ordlnltlon.
aBc&
ACORNELECTFOiI
coMrloooFE 64
SPECTBU
E6.95lncludv.

tm$[1,m
Thl. l. r .l€.ign lool thrt mrt.! !h.

clcatlon o, lingle and multlpta !haP..
aray, lnd wlllprovtctr an lnatght to

Enlm. on tachnlqu.a.
TAPE I Contah. th. mah Anb.n

prolr.m and aava?.t
rnlmaiad

damonatl.tbna.
TAPE 2 Cont ln. l.v.r.t Anl..n d.t

..ta. llL: Giaat upparca-,
tnva.L?cha cttra,chara

man,lcona tnd many horal
Gr.chlc O..lgn T.!ty ml.b ...yt

*fhld*fou..nYrlt.top-tbr? aBC
s.nd rout progtrh tor.tro.rnl io ACOhil ELECTnOiI
th. Pto.t&l D.t.@n nlt, u9...t t1l,taItD .rlrrnaa blor..

fi
($

roa,Lt.nquld..r.Lon.
S.rer.d rirL, .vrlr.hL r, lvH SIrItls.

HOW fO OROEA
fo pll/ch.u.ry ol $. g.n . llu.i.L.t, ll| b

fou ltq,JlfimanL on a DLca ol Paqat, ab ng tal,,4.),
mlc/o, nama ancl aclclnat, .nclo.lng four chaqua /P.O.
l,Iach payabL lo O.l,C, Lld,and poal lo ..ldt aa balow.
o.t.c. LfD., 15 BURAHEAO C!OS€, COILEOf ror ,

CTI''EBIIY, SUPAEY OU'5 
'TL

g
,r4-.?*

txIrSAil,l:ollttrGslfrue;4
Nf;i
=K"b

\
a e* *Sr.cl
dC.aantL

otc

..pacr rs d,rrrated rn thc rntercsts()f hr€h standards ofadvertrsing

: i. COMPU|ING JULY,/AUGUST 
' 

984 33

t

1

o
5

\\

OODCY DTATTR

Crn you mata tha ?lght
antrapr.naurlal abclalon? You hava
tgom b.n& ldn. r *.nh.ui..nd.
lhraa yaar old v.n, You l'rava axparL

lo advlra you, yarrly npodt rncl artra
mon y lo phy wlih I 3ul h. o.nlul -

maklne monay h no! aa a.ay
aa Yo! thlnll

Lola ol.rclt mani and trutiratlonl
aBc

SPECTNUM
tt.50

E--rit J

t

GtBtic dr4F Ed!.try



MODEL B/ELECTRON

M.rg.rct Saango.

This is my version of th€ familiar
arcade game, in which Snack-
man is chased by three ghosts. I
have used multicoloured graphics
to improv€ the presentation, and
to make it easier to animate the
ghosts eyes and Snackman's
mouth. The maze {eatures a pen
Ior the ghosts in lhe cenhe, and a
power pill, or thunderbuster near
each corner. There are two tun-
nels and they have openings
halfway along each side.

When the score reaches a
target of 500, Snackman can eat
a fruit lor bonus points. The fruit
is chosen at random, instead of
depending on the number of
sheets cleared. This was done
deliberately to encourage players
who never normally get past the
first sheet but could easily be
modified.

DEVELOPMENT
I had hoped to use a 18 x 28 ar-
ray to represent the maze, but as
each element of the array took up
four bytes of memory, it did not
leave enough space lor the rest of
the program. Instead I set up a
BmE ARRAY , to represent the
maze. Each bvte represents a
maz€ position, and contains the
code lor the picture to be POKEd
on the screen.

When I first developed the

progam, I found that the com-
puter took quite a long time to
POKE the complete maze to the
screen, b€cause I was using FOR.
. .NEXT loops. The machine
code routine was added, just to
display the maze more quicklv,
but it could be replaced by a
BASIC routine if prefened.

The first part of the program,
SNACKMAN- reads in the data
for the pictures and the maze and
stores th€ information just beldw
HIMEM. This part also assembles
the machine code, displays in'
stuctions, and chains in the se-
cond part, Snackman.

VARIABLES

Accesses
initialisalion
procedu!€
Accesses procedure
to p nt title and
give short
demonstration
Accesses
instuctions
CHAINs second
Part

PROCINTT
Takes Auto repeat
off the keyboard
Sets the Ilash rate

for the flashing
colours to 15
centiseconds for
the title sequence.
Snackman is white
on a black
background. Part
of his mouth is
white/black and
part black/white
to simulate
movement. The
ghosts eyes move
in a similar way.
Reads picture data
into memory
Clears area of
memory Ior maze
byte array.
Puts blocks at
sides of maze.
Puts blocks at to
and bottom of
maze.
Reads horizontal
and vertical
positions for
block in top left
corner, and puts
corresponding
blocks in other
cornels.
Assigns memory
for two of the
machine code
routines.
Assembles
machine code
Sets user defined
characters
PROCAS
assembles routines
to POKE a
picture, blank a
picture, and
display the maze
assembles PIC
Assembles
BLANK
Assigns zero page
locations for
variables
Ass€mbly options
Sets the progam
pointer to &D04.
This routine is
separate from the
others as it was an
afterthought. lt is
CALLed in
PROCMAZE in
pan 2.
Sets the X and Y
registers to the
low byte and hlgh

Pack in whatever you are
doing and stack up the
points with the spritely

Snackman.

A%

B%

H%

BLANK
PICHorizontal position

of maze 'block'
Vertical position of
maze block
Horizontal maze
position,
coresponds to
.PRINTTAB'

contains the address
of the lirst byte of
the picture data
MAZE
SCREEN
CODE
contains the address
of the first byte of
th€ screen location

MAIN PROGRAM

2to

230-320

350

x%

Y%

c

G

P,PASS

Q,Z

160,170

180

610
620

190

200

580,600

360-460
470.570

t

PROCEDURES

640.650

DATA

LINE
1790
1830
1870
1910
1950
1990
2030
2070
2170
2150
2190
2230
2270
2310
2350
2390
2430

CODE
0
1

2
3
4
5
6
7
8
9
10
11
t2
13
t4

16

ADDRESS
(hex)
2D00
2D20
2D40
2D60
2D80
2DAO
2DC0
2DEO
2E00
2E20
2E40
2E60
2880
2EAO
2ECO
2EEO
2F00

PICTURE
Blank
Snackman (Left)
Snackman (Rlght)
Snackman (Up)
Snackman (Down)
Yellow Ghost
Red Ghost
Green Ghost
Magenta Ghost
Maze block
Thunderbuster
Dot
Cheny
Apple
Orange
Banana
Plum

34 A&B COMPU,I|IG JULY/AUGUSf ,944

Loop variable
Loop variable
Picture code
Vertical maze
position,
corresponds to
PRINfiAB
Horizontal picture
positlon
V€rtical picture
position
Loop variable used
in demonstration
Ghost number in
demonstation
Machine code
assembly oplions
Used in delay
roufne

&2CAo
&2CD0

l%
J%
S%
U%

140

150

&70.&71

100
110

120,130

&75
&77
&79
&80,&81

50

60

70

80

Coordinates of maze blocks in top left hand
quarter

2470-2530
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byte of the
number of
elements in the
tnaze.
Transfer registers
to the stack
Compares maze
element for block
Decides that
element is a dot if
it is not a block.
This has the effect
of replacing
'eaten'dots.
Special areas can
be cleared later.
Put dot picture in
&70
Puts dot code into
maze elemenl
Jumps to LOC

810-840

850-880

890
900
910
920

930-1000

1010,1060

1070

Puts block picture
in &70
LOC puts screen
position in &80
Pushes registers
POKEs picture
Pulls registers
Retrieves previous
Y register
Next screen
position
Next me,ze
position
Decrease X
register (Low byte
of counter)
Repeats loop iI X
Register not zero
Decrease Y
register (High byte
oI counter)

1100 Repeats loop iI Y
register not zero
Returns to BASIC
PROCPIC
(x%,Y% ,s%)
POKEs picture oI
code S% at
PRINTTAB
positions X ,

Y%
PROCBLANK
(x%, Y%)
Blanks at
x%,Y%
PROCDELAY(Q)
Delays for Q
c€ntiseconds if key
not pressed
PROCTITLE
Rints short
introduction

1370-1380 POKEsSnackman
and three ghosts

1390-1460 Shows ghosts
chasing Snackman

1470 POKEs Snackman
and yellow ghosts

1480-1550 Snackmanchases
ghosts

This demonstration could be
omitted. but I found it uselul in
testing PIC and BLANK and
some oI the data.

1110
1160

1220

7270 1590 PROCINST
Prints inshuctions
of which keys1080

1090 1310
1320-1360

. ?: :OUPUTING JULY/AUGUST 
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conhol th€
movement, and
the score values

snackman
Vertical position of
snackman

left and right
moverrJent
Initialises variables
Defines labels
Dimensions anays
Sets SC$ to
maximum value.
Puts initial values to
in hlgh score table.
These values could
be 'customised' but
I have reshicted the
names to 10 letters
to Iit them on the
scoreboard
PROCPIC
(x%,Y%,s%)
POKEs picture S%
at X%, Y%
PROCBLANK
(x%,Y%)
Blanks at X%,Y%
PROCSETUP
Accesses procedure
to display maze and
characters
Displags scores and
lives
PBOCCHARS
Changes all the
colours to blue to
cover up the screen
while the maze is
being built up. (This
line was preceded
by 'REM' during
program
development
Replaces bloc! al
2.28
Displays maze
Restores data
pointer
Reads positions of
blanks in the top
left hand corner.
and puts similar
blanks in the other
comers
Puts colours back to
normal
PIaces
thunderbusters
Places ghosts in pen
Places Snackman
Chooses fruit
Puts fruit on screen
and in maze
Blanks ghosts in
pen
Initialises ghosts and
their movement
lnitialises
Snackmans
movement

PROCSCORE-
BOARD
Checks if the
scoreboard has
reached curent
target, and assigns
an extra life up to a
maximum of 9.
Prints lives
Starts again if score
is more than
999,998 because
there is no more
space on the
scoreboard.
Unlikely, but
possible
Updates hiscore
Prints score
Checks for clean
sheet, resets the
variables and sets
up the maze
Checks if the score
has reached the
current target lor
ftuit
Updates targ€t,
blanks fruit p6sition
in pen, and POKEs
fruit in new position
in maze
Stores item 'under'
the fruit
Puts fruit in maze
PROCGHOST
Changes the ghosts
back to normal if
they are scored and
their time is up.
Calculates which
ghost is nearest
Snackman. This
could be replaced
by g = RND(3) to
make the garne
easier
Checks if active
ghost is scared
Moves ghost
PROCMAN
POKEs last picture
Zeros snackmans
movement
Upward movement
Downward
movem€nt
Right movement
Lefl movement
Left hand tunnel
Right hand
mov€ment
Top tunnel
Bottom tunnel
The code in

610

620

630,640
650

660
670
680

180
190
200
270VARIABLES FOR

SNACKMAN
F% Fruit numb€r
I% Loop variable
J% Loop variable
L% Remaining lives
S% Picture code
X% Horizontal Picture

co-ordinate
Y% Vertical picture

co-ordinate

G$ Input string

ARRAYS
Horizontal move of
ghost
Vertical move oI
ghost
Horizontal position
of ghost
Vertical position of
ghost
Code of maze item
under the ghost
Top 5 rores
Top 5 names

Horizontal position
Vertical position
General 'scared' ghost
flug
Snackmans horizontal
movement
Snackmans vertical
movement
Distance of ghostl
ftom Snackman
Dislance oI ghost2
ftom Snackman
Distance of ghost3
from Snackman
Specific'sca!ed' ghost
flg Ior the active ghost
Also used as the rank
in the Top five routine
'Scared' ghost flag for
ghostl
'Scared' ghost flag for
ghost2
'Scared' ghosr flag for
ghost3
Number of 'active'
ghost
Hiscore
Loop vadable
Loop variable
Horizontal new ghost
position
Vertical new ghost
position
Loop variable
Score
Target level for fruit
Remaining
thunderbuster count
Target level for exha
life
Remaining dots or
wafers
Horizontal position of

DGX(3)

DGY(3)

GX(3)

GY(3)

s{3)

sc% (5)
sc$(5)

240

300B
c

DX

DY

D1

D2

D3

F

G1

G3

g

HI%

NGY

SNACKMAN
This part ofthe program plays the
game, according to the instruc-
tions in the first half . When three
lives have been lost, the top five
scores are displayed before the
game restarts.

MAIN PROGRAM
50 Sets mode.

removes cursor
60 Accesses

initialisation
procedure

70 Accesses procedute
to set the screen

80 Signals 'ready to
move

90 Plays the game by
repeating the mans
move and ghosts
move fotever.

If all three ghosts moved everg
time, the game was slowed down
too much, so I arranged for the
nearest ghost to become active
and move, the other ghosts
would just lurk.

PROCEDURES
130 PROCINTT
140 Minimises auto

repeat on the
keyboard

150,160 Alters the flash rate
for the flashing
colours

170 Frees the cursor
keys for Snackmans

350
360 690

370

400
410

700

710

760

770

720
740
750

420

430
440

450-460

I
J
NGX

o
sc%
T
TH

TL

x

470

490

500
510
520
530

780
810
820
830

540

550-570

580

840
850

860
870
880
890

900
910
920

MODEL B/ELECTRON
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snackmans new
position defines
what happens next
CODE 11,dot.
Makes sound and
updates 5core
CODE
l0,thunderbuster.
Makes sound
updates score,
accesses
PROCCHANGE
CODE5,scared
glutton. Makes
sound, updates
score. accesses
PROCG to replace
ghost.
CODES6-8,ghosts.
Snackman is
munched
CODESl2-16,fruit.
Checks Ior dot
under fruit
Makes sound,
updates score and
fruit target and
chooses new fruit
CODE0, blank.
Updates position no
change in score
CODE 9,block and
coDES 1-4,
snackman
No change in
position
PROCCHANGE
Changes general
and specilic ghost
flags
Zeros the time
POKEs ghosts in
their new colour
PROCBACK
If all the ghosts
have been eaten
and replaced, the
general flag only is
changed
Alterc yellow to
flashing blue and
yellow
Zeros all flags
Yellow colour back
to normal
POKES ghosts in
new colour
PROCMUNCH
Sound cue
Accesses
PROCFADE
Puts 'scared' ghost
flags to normal
Updates lives, checks
Ior endgame

1300

1330
1340
1350
1360

1390
1400

1410
7420
1430

1620

1630

1640

1650

1700

1710

7720

1660
1690

2040

2050

2080

2090

2100
2170

21,40
2150

2200

1210 Accesses
PROCLIVES

1223, \23O Blanks Snackmans
old position and
puts him back in his
corner

change dir€ction
next time. No
move,
coDESl-4.
Snackman. If the
ghost is not scared,
accesSes
PROCMUNCH
CODESl0-16,dot,
thunderbuster or
fruit. Replaces
picture flom stored
code from last
position
Updates stored
code lor new
position
Updates position
and maze
POKEs picture
PROCDIR
calculates the ghosts
direction
The horizontal
component oI the
move is either zero
or nearer
Snackman
Calculates vertical
component of the
move
II both components
are zero, a random
movement is
substituted. Note
lhat the ghosts
movement could be
diagonal, as could
Snackmans.
PROCFADE
Munching noise.
User defined
Snackman printed
Prints fading
Snackman
Prints blank
PROCMAZE
Defines the position
oI the ma2e in
memory
Defines the top left
hand corner of the
maze on the screen
Defines the first
byte of the block
picture
CALLS machine
code loutine to
display maze
Tidies up the sides
of the maze
PROCTOPS
Zeros rank
Finds the rank of
the score

1990 Skips if score is not
in Top 5

2000-2030 Shuf{les down
scores below new
score

t240-1260

t270-7290

Puts previous code
and picture in ghosts
old positlon
lnilialises ghost
position,
movement, and
slores previous
code
Puts plevious code
in place of lruit
PROCLIVES
Short delay
Blanks lives
Updates score,
sound cue
PROCENDGAME
Blue background,
prints message and
score
Updates score
Prints hiscore
Prints header for
Top 5
Accesses Top 5
procedure
Zeros variables
Sets up maze Ior
new game
PBOCG this
procedure replaces
the ghost after it
has been eaten
Calculates ghost
number.
Pub specilic 'sacred'
flag lo zero
Adjusts number of
dots Ior the dot
under the ghost
Updates stored
code 'under' the
ghost
Puts ghost in new
position in maze
and POKES its
picture
PROCCHASE
Calculates new
ghost position
Checks lor tunnel
and changes
direction
What happens next
is deflned by code
in the new position
coDEs 5-9,
another ghost or a
block. Accesses
proc€dure to

Puts score at correcl
rank
Prints other nam€s
and scores
Empties keyboard
buffer
Goes to
PROCNAME if
score is in Top 5
Prints message
Waits for space bar
to be pressed
PROCNAME
Clears SC$ and
J(letter count)
Prints message
Prints score
Takes Auto repeat
off the keyboard
Empties keyboard
buffer
Gets letter
Adds letter to string
Prints letter
Adds 1 to letter
count. or subtracts
1 in the case oI a
delele
Until RETURN is
pressed, ten letters
are entered, or the
user deletes past
the start of the
name
Puts name in Top 5
at correct rank
Minimises auto

1450
1460

7570
1580

22tO
2220
2230
22401440

1590

1600

1610

2250

1770
1780

2260

2270

2280

7490

1500-1520

1530

1540

7790

1800
1840
1870

repeat on ke
Sound signal

yboard
I

FUNCTIONS
1830 FNP(H%,U%) the

maze Position
corresponding to
coord,nates
H %,U%

231,0 FNMIN decides
which ghost is
nearest Snackman

2320 2340 Calculates the
distance of the
ghosts from
Snackman

2350-2340 Returns the number
of the nearest ghost

1880

1890

1900

1910

1940
1950
1960,1980

Jb8 COMPUTINE JULY/AUGUST 
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1750

gram

Data {or blanks in
tnaze

CONCLUSION

In conclusion the program is too
long to run on a Model A as it
stands, but it RUNS on an Elec-
tron without modification. MODE
7 has not been used in this pro-

The maze could be improv-
ed by altering the data in part 1

that corresponds to the coor_
dinates of the blocks.

The game itself could be im-
proved by ananging for the
ghosts to patrol the maze instead
of chasing Snackman. as this is
quicker lo calculate. ln this ev€nt
the ghosls could wander back to
their pen, and back again, after

42OaTA (&AO).Y
4SOBNE LOOP
440RTa
4501
46ONEXTPASS
47OFOR PAaS-O TO 2 STEP2
4BOP,(.BLAiIK
490toPT O
SOO.BLANK LDYI}s2
310,LOOP2 LDA *O
52ODEY
53OATA (&AO),Y
540BNE Ltl{lP2
530RTS
5601
57OI{EXTPAAE
SBoI,,lAZE-&75
S9OACREEN-&77
6OOCODE-&79
6IOFOR P-O TO 2 STEP2
62OP.r-&DO4
630toPt P
64ALDXt4E
650LDY{3
660. LOOP
67OTYA r PHA
6AOLDY*A
69OLDA (liAZE) ,Y
7oocnP*9
716EEA BLOCK
72OLDA CODE
730CLE
740ADCX64
750BTA&70
76OLDA CODE+I
77oADEl,O
TBOSTA&71
79OLDAI1 lr BTA (rAZE),Y
BO6J P LOC
A1O. BLOCK LDA CODE
A2OATA! TO
B]OLDA CODE+I
B40STA&71
BSO.LOC LDA ECREEN
B6ESTA&gO
ATOLDA SCREEN+I
aBosTA&at
ggoPHA r TxAt FHAr TYAi PHA
9OOJSR PIC
9lOPLAr TAYr PLAt TAX: PLA

being eaten

lOfi ODE2| ! &FEOO-iIO2A0A
2OREii{figNACXnANr*
SOREI{i}+r*.BYi**r+
4OREitr*t'|. aTANEER*.
sfROC INI T
gOFROCT I TLE
76PROC II{57
SOCHAtN"Bnrqkfi.n"
90t

!OODEFPROCINIT
110rFXr l.O
120rFX9 r 15
l30rFx 10, 15
l4OFOR XZ.lT0 544r READ vat ? (HI I'iEI'I-!.JOA+X,() -VX I NEXTXZ
15EFOR ,rt(-O TO 2ATFOR IZ-O TO 19r?(FNP(IXTJZ))=OtNEXT

r NEXT
16OFOR JX-l TO 28
17O? (FNP ( l rJZ) ) -9! ? (FNP ( 1S,JX) ) i9r NEXT
1AoFOR lil-l TO lBt? (Fl'lP ( Ilr I ) ) -9r ?(FNP ( tX!24) ) -9rNEXT
19OFOR lZ=l TO 31 r READ AXrBXt ? (FNP (AX,BX) ) =9! ? (FtlP(Az

,29-B7a) )-qt"(F[P(19-AZr29-Bz) )=9t?(FNP(19-AXiBi() )=9tNEx
T

zooP tC=H I[Ei-&ssg I BLANK-HI iElr-&360
21oPROCAS
22OENVELOPE2 ! 1i5, -3, -5 ! 50 

' 
25 r 25, A, Argrt rtZ6tt26

zsOVDU 25.22116 r&2O, &4O r &FF r &4O, &2O . O ! O
24O!DU 23 122A rO r&O4 r &O2 r &FF, &O2 r &04 | O, O
2:OVDU2S,226, &3C r &76,&7F,tOF ! IOFra.7Fi&7Er&5C
26OVDU23 r 22A,O,&A1 ,&A1r &C3 r &FF t&FF i &7E r&3C
27OV )23,229 rO r0,&a1 r &C3r&FF,&FF! &7E, &38
26AVDU23i23O,OiA, O,&c5!&FF r LFF 

'&7E,&3c29OVDU2S,23t,O t O,OrO | &FF | &FF,&7E,t 5C
3OOVDU23 i 2S2, O r OrOrO I Or &FF r&7E,ASC
316VUr23 r 2SS,O I O,O r E r O,O | &7Er&5C
32OV0U23r234,&Br rt42 rOiE tO,Or&42r &At
SSEENDPROC
34Or
3SODEFPROCAS
l6OFoR PASE.O TO 2 aTEP2
37PX-PIC
sBOtOpT 5
l90.Prc LDY*S2
4OO. LOOP LDA (l7O),Y
4I EDEY

g2OPLA! TAY
93OLDA SCREEN
94oCLC
950ADC*52
9605TA SCREEN
97OLDA gCREEN+T
9BOADC*O
99OSTA SCREEN+I

1OOOLDA IIAZE
rolosEc
1020sacr1
loSosTA nazE
IO4OLDA tlazE+1
roS0sBc*o
lo60aTA flAzE+1
loT0DEx
IOBOBNE LT]OP
lO9ODEY
l TOABNE LOOP
t l toRTs
l l20l
I lfoNExT
I I4OENDPROC
1l50r

PROGRAM LISTING I
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. . :;DEFPROCFIC (XZ,YZTSZ)
- -a &7o=HIMEH-&5OO+32*S:(
. :e &ao=HIt,lEM+64O*Y7,+32*X)L
-.E:ALL PIC
.!JENDPROC

-::l!
. ::S9EFPROCBLANK ( XZ, Y7.)

-. -e &aO=HIltlEil+32*XX,+ 64O*Y 7L

-::A'ALL BLANK
-::AENDPROC
::e:

- : - ADEFPROCDELAY (O)
- ::aZ= INKEY (O )

-:.AENDPROC

, :: ADEFPROETITLE
::aCOLOURI ! COLOUR t2A: CLS

.:IaPRINTTAB(3,2)i"S N A c K l! A N''
: lrt€coLOUR 6rPRINTTA8(O.7) | "H.lp sNACKllaN

{:..r in .nd.void th.b'ughortrn
- I5OCOLOUR 3!PRINTTAB(Or12)"Thcr. lr. fruit forhln rh

- -. raor.r" "'SOO point."
- lsaCOLoL,R ITPRINTTAa(oI17)| If h...tr. "'TEOLOLJRa:::-\T{ THUI.IDERBUSTER " : COLOURI T PR l NT "' the gholtr bcEo

r. ' rcarad {or a rhort tina."
- :.78TIIiE=OI REPEAT
. iaaPROCPIC(5'28r t) tFUR B=1 TO StPROCPIC(B-1r2a!G+s)tN

:._
.I?SFoR C=5 T0 19
::AEPROCBLANK (C- 1 I28)
- I I APROCP IC (C, 28 r I ) t SOUNDI ! I r l50r t r PROCDELAY (20 )

::2OFOR E-l T0 5
,:3O2-C-3r IF Z<6 Z-0
. .4OPROEBLANK ( 2,24)
. :5oPROCPIC (6+Z,2A,E+5) I l'lEXT
..50NEXT
. :TOPROEPIC ( r9r2a'2) r FOR B'1 TO 3!PROCPIC ( 14+Gr2E'5) t N

r3oFOR C=19 TO 5 STEP-I
- :TgPROCaLANK (C+1 | 2E)
, :ASPROCPIC (C r 28 r 2) ! SOUNDI' 1' 70' I t PROCDELAY ( 20)
.:: OFOR G=l TO 3r
.:2Oz=C-6t lF 1<E Z,O
. :5OPROCELANK (Z+4t28)
. :4OPROCPIC (Z+G,24,5) r NEXT
.:5ONEXT
...sOUNTIL T IIIE>75O
-:TOENDPROC
.:aor
.5?ODEFPROEIN$T
_ :aocLs
.:: OCOLOURS! PRINTTAB (7 

' 
O) r "l'lOVE"

.:2OPRINTTAB(l'1)iCHRa224i" l.ft "iCHRl225r" right"
:.I0PRINTTAB(1I2)t"A up Z do*n"
..4OCOLOUR IrPRINTTAB (5'4) I "SEORE"
..sAPRINTTAE ( t2 r 4) i "Poi ntr" r COLOLJR l
: 56EPROEPIC (3'6r 1 t ) ! PRII.ITTAB ( l3r6) t "2"
: ::0PROCP IC (5, 1O r S) ! PRTNTTAB { 15 r 1O) r " 1oO"
- .3OPROCPIC (5 ra, tO) r PRINTTAB ( t3 | A) t "50"
.:?OFOR Z=1 TO 5
. -aOPROCPIC (S,2*Z+1O' Z+l I ) TPRINTTAB ( l3'2*Z+1O) t Z*1OO
. - I ENEXT
. -zqPRINTTAE(8r22) t "Cl..n she.t l90"'
..SOENDPROC
-_aO!
. -saDEF FNP (HX,V't)
: - 58=H I flEl.l-&3AO-H7-20lVr(
- -iOr
-_3Er
. -rSDATAO, O r O, O, O, O, Br O
. :aSDATAOr0,O,OrO,6rOrO
. : l aoATAo,orE,o,oro.6ro
. :2SDATAOtGtO,O,OrO,A,O

lASODATAO r 21 i 2l ,2L tzt t2l,21rO
1A4EDATA63,42,42 r 63,63,65 t 65 r53
1a5ODATA63, l06r 192 tA tO' li2 t 106, 63
Ia6ODATAO, 12S, l2a t0t0'128, LzA tO
lATODATAO, 64,64 ! B, 8,64,64 r O
rssoDATA6S, 149, r92 t6,O, 192 t L49, 63
1g9ODATA65r 2t | 21 r 63,65 | 63.63,63
tgo0DAf Ao | 42 r 42 , 42 | 42 t 42 ,42 tA
19rgDAfAo t2L 12t t2r,21rz|,2L rO
L925DAf At 77 | 127 | 127 | L27 tzl r21 | 63 , 63
193ODATA191 | 191 r 191rtil r42t42,63,63
L94ODATAO | 42| 42 | 42 | 42 |42,42 tO
19sODATAB r 21 r 21 ! 27 tzr tzt,21 tE
195ODATA65.63,2l .21 ,127 ,127 ,127 ,127
197ODATA65,55,42 r 42r 191 , 191 , 191 , 191
r9aoDATAO ! 42, 42, 42 | 42, 42, 42,O
199ODATA5. t5,95,95, 15, l5t 15, 15
zOOODATATST 15,64 r64 ! 15, l5 r 5 r 5
2O1ODATA15,15r l70,170 t l5' 15,lA, rO
2O2ODATAIOT 15,155t l33r !3,15r 15,l5
2OBODAT A4 | t2 ,72 r72 , 12 | 721 t2 | L2
2O4ODAT Atz I 12 | 127 ,127 | 12t 12t4 t4
2OSODATAl2r l2, r49 ,l{i t72t12,e rA
2O6ODAT AB I t2 | t74 t174 t17 t12t L2 t12
?OTODATA2O $B 1tO4 ' 

l04 rAO,60r
2OAODATA6O, AOT t27, t27 t 60 t 60'
2O9ODATA6O,60. 149 ! 149,60,60,

60,60
2g,20
4!,,4O

2rooDATA4O,60, r?O t r90,60,60 
'50,602l loDATAl T,51 ,94,94,51 r5l , S1 r 51

2l2ODATA51 ,51 r 127 ,127 ,31t5L t17 , t7
2l3ODATASr r 51 | t49, 149,5r r 5l,34 t 34
214ODATA54!11 r r87, lA7r51,5l r51,51
21sODATA4B, 52, 52,52 r52 r 52,52, 4S
2l6ODATA4Br50! 48,4S, 48 | 44,60,4S
217ODATA4B, 60 r 48, 4A, 4A r 4S,60, 4a
2taoDATA4B,56r 56 r 36 ! SAt 56 

' 
56 r4A

2ti6DA7 A229 rztB | 6i t253 , 192 
' 
69 ,2lB 1229

22OODATA2! r 159, rAl, lTlt 133,1alr 159,2l
22tODATA42, r I r, 122t74 r93 |122|III 12
222ODATA2[B1229,l3a | 192,255, l5A 

' 
229! 2la

2zSODATAO r S,O,
224ODA1AA,O,O I
225ODATAO, O, O,
?2AAOAfA0 1O 

'O 
l

0,oro
3,O,O
orgrg
oro,o

Er0
o'E
0'o
ora

227ODATA4,12r4rO,l,3
?aAODAT AL? | L2 | 12 r 5,2 r5,3 r 2
229ODATAO. 12. 15, I r3r5, 1,O
23OODATAO, O rO,2,
23tODATA4rgiO,4r
232ODATAt2 ! 12t4,
253ODATA4,AiOtA,
2546DATAO ! Ot O, O r
2S5SDATAO,5, 1 ,5r
256EDATAI1r7tl1,

3,l,2 i O
12,12,12 t4
t2.12.5,3r t2
t2, 12
Ero,o
1,5r1
Ttttl

' 
6'a

ro
ro
7 ,1t ,7

237ODA7Att t7 ,ll t7 tll t7 , tl ,7
2SBODAT AO ,2 , tO ,2 r lO t2 | lO ,B
?39EDATAO, O, O,5, 15, 15, 1O ! r g
24OSDATAO r O, l5 r 12, tS, 1O, O r O

24TODATAO, 15, 15, 1O,A,6,6 r 8
z4zODATAO, 15, O, A, O r O, O ! O
243ODATA4, l2 i O r 17,51 ,5r ,51 r 17
244ODATAt2, 12, A,54,34 r34 | 34 r O

2450DATAO!S
246ODATAOTO
247ODATA4,3
24AODATA3,4
249ODATA3 t6
25goDATA3,B

r 17t51 r5l r5l r l7, O
,or34 r54,34,O,O
,6t3t7!3
t 4 r 4,7,5
t5t6r3,7

B'5
5i7,At7
5, tor 4,1o,5, 1o,8, lO

251ODATA3I 11,6,1l,7
252ODATA6, 13,7 r l3, a
2539DATA3,14r4!14t6

11,3,12
r3,9,13
l4
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PROGRAM LISTING 2
IEREMt*Irr+**I***il*
2OREltl* Enrckltl.h bY *
sgREfl* TI. STANAER *
4oREllr********+**+t*
56I.IODE2r | &FEOO=&1O200A
6OPROEINTT
TOPROCSETUP
sovDUT
tgREPEAT: PROCI,IANT PROCEHOST

IOOUNTIL FALSE
11OEND
126t
ISODEFPROCIN TT
l4E}FX 11 , I
150*FX9,50
r50*Fx 10,56
170iFX4r I
laox-2! Y=2: TESOO: TH=4: t{g275 r C=O! G t=Oi E2-Or Es=E! LZ=z: S

CZ=Or HIZ=O! TL=SOOO
19OP I C-H I t'lEr-&53o r ELANK=H I I'lEl'l-&360
200DItlGX (5) ! DIflGY (3) : DIl.l g(3)!DI D6X(5)rDIl,lD6Y(3):Dltl

SCZ (3) !DII.l SCf (5)
2lOFORJ-l TO5: SEZ (J ) =lOOOr SCa (.1 ) =".....,... . r,! NEXT| SC

'-STRINGa( 
10r " ")

22OENDPROC
zJOr
24ODEFPROCPIC ( XZ. YX, SX)
256 r &70=HI HEI.!-&SOO+32*SX
26O I &€O-H I f'tEr+64OrYX+32*XX
270CALL (HIllEI,l-&330)
2BgENDPROC
29Or
SOODEFPROCALANK (XZtYX)
3 t o | &ao=H I|lE|l+52rx7,+ 64O1Y',1',
320CALL (H:I'rEll-&350)
33OENDPROC
34O !
SSODEFPROCSETUP
56OPROCCHARS
fTOPROCSEOREBOARD
SBOENDPROC
59O r
4OODEFPROCCHARS
4IOFORI=O TO 15: VDUI9 i I 

' 
4r OrO 

' 
O! NEXT

428" (FNP (2 
' 
28) )=9

4SAPROCiAZE
44OREATORE
4sOFOR IZ=1 TOs
46AREAD ArSr? (FNP (A'B) )=OTPROCPIC (A'Br ? (FNP (A'a) ) ) t ? (

FNP(A,29-B) )=G:PROCPIC(A'29-Br?(FNP(A'29-B) ) ) : ?(FNP(1?-
A,29-B) )=O!PROCPIC (19-Ar29-Br?(FNP(1t-Ar29-B) ) ) !?(FNP(1
9-A r B) ) -O! PROCPIC ( l?-A rB'? (FNP ( l9-A' E) ) ) ! NEXT

47EVDrJ2o
4AOr
4'SPROCPIC (5r3i lO) r ? (FNP (3i J) ) =IOrPROCPIC ( l6'3r lB) t ? {

FNP(16'5) )=lO!PROEPIc(3'26r lO) :?(FNP(Sr26) )=IOtPRECPlC(
r6 t 26 

' 
1O) r ? (FNP ( 16 r 25) ) -!o

SOOFoRI=l TO 3r PROEPIC (7+l r l5r5+I ) t NEXT
SIEPROCPIC (2'2' 1 ) r?(FNP(2t2) )=1
szOFZ=RND (5)
SSOPROCPIC ( 12, 15, I l+FX,) ! ? (FNP ( l2 t r5) ) =1 1+FZ
540FORl=1 TO 3r PROCBLANK (7+I | 15) ! NEXTr Si(=1
5S0PRoCPIC (5r 14r6) r ? (FilP (5' l4) ) -6t Bx { 1 ) =5t BY( I ) -l4t s (

l)-llrDGx (1)rA!DOY( l)'-l
56OPROCPIC(l4r t4r7) r?(FNP(14' l4) )=7rGX (2,=t4rGY(2)=14

r 9 (2):11! DGx (2) --1 ! DGY (2) -O
STSPROCPIC (9, l7 rA) r ? (FNP (9 r l7) ) -8r BX (3) -9r 6Y (3) -17:0 (

l) -l I r DEI (S).Or DBY (3) --1
SAOVDU 2OrDX-O!DY-E
590E DPROC
600 r
6IOOEFPROESCOREBOARD
62EIF aEz>TL TL-TL+56oor IF Lx<g Lz-Lx+l
6IOIF LX-O BOTO6SO
6IISFORI.I TO LZT PRINTTAB ( I'29) I CHRI226I NEXT
65OrF ACX)999994 PRINTTAB(7r!4) t "STRIN6a(6, " ")!SCXTS

cx- 1060Eoo
66otF Htl< >o PRINTTAB ( t 1r 29) I HIX
STOPRINTTAB (7' 14) , BC:(
6AOIF(!l<I AI{D rH<1)PROCPIC(XrY'Ba) t x'275r TH-4! SOuilDl '2rOrSgt?(FNP(XrY) )'OtX.2tY'2tBCX:8CZ+IEOraZ'1!CrOrBllor

A2-Or OS-OtPROC9ETUP
69OtF SCX<T ENDPROC
TOOT-T+5oO| PRoCBLA K ( 12' 15) t PROCPI C ( 12' 17 

'Fz+l 
t )

Tteq (o) -? (Fl{P ( 12 | l7) )
72O'? IFNP 112|17t,- 1t+FXr ENDPROC
7JO r
T4ODEFPROCOHOBT
75EIF C-l AND T Il'lE>t.OOO+ IOOI I Rt{D ( 10) ) PROCBACX
7609-FtfilIN
77OtF C-O OR (g-l ANO BlrO) OR (Erz A D B2-O) OR (C'S

Al'lD g3-o) F-O ELAE F.-g
TMPROCCHASE
7?OEI{DPROC
8@r
6 ! ODEFPROCIIAN
a2oPROCPTC (r( | Y I AX)
a5ODX-Or DY-O
EilOIF INKEY (-65) DY--lr SX-3
aSOtF INKEY(-94) DY-l i Bi('4
A6OIF INK€Y (-122) DX-lr AZ-l
BTOIF INKEY(-26) DX'-1tSia-z
BAOTF X+DX.g ? (F P (XrY) ) -OrPROCBLANX (X IY) t XrlBr ? (FNP (

X.V) )-Ei(tPROCPIC (X,YrSX) TENDPROE
a96IF X+DX'19 ? (FNP (X.Y) )-Or PROCBLANK (x'Y) ! x=1 r ? (FNP (

x. Y) ) -AXt PROCPIC ( X. Y.6x) t ENDPRoC
gOOIF Y+DY.O ? (FNP ( x r Y) )'Or PRoCBLAIiK ( X I Y ) r Y'2At ? (FNP (

X.Y) ) -ar(t PROCPIC (X'YiSX) TENDPROC
gtOIF Y+DY.29 ? (FNP ( X I YJ ) TOI PROCBLANK ( X t Y) I Y'I t ? (FNP (

x,Y) ) -sil rPROCPIC(X,Y,SX) I EflDPROC
926ON ?(F P(X+DX,Y+DY))+l GoTO ?9O,tooo,looo,logotloo

o, 95O,95Or960,960, IOOO | 94O r93A | 97O tATO r97O t97O'97O
g3ollrN_l ! goUNDl' I | 170, rtACX-SCZ+2tPRoCBCoREBoARD!EoTO

990
94OSOUND1r2 r5 ! 5r TH:TH-l I SEU.SCX+sOr PROCCHAiIBET PROCSCO

REBOARDT BOTO990
95OBOUi|Dl r2' lOOt 5r SCX-ACX+lOOt PRT CSEoREBOARDT PROCET BO

TO990
96OPROCtluilCHr ENDPROC
tTctr q(Ar -l rll-I-l rs (!) =!
9gosouNDl r 2rsor 5r sczrsci(+F?*loor T.T+F (rloor ? (FNP ( l2r I

7) ) =Or PROESCOREBOARDT FX'RND (5) ! PROCPIC ( 12 | 15' 1l+FZ)
99O PROCBLANK(XrY) r?(FNP(X,Y) )-Or XiX+DXrY=Y+DYr?(FNP(

X tY) ) !SX,tPROCPIC (XrYrEZ) r ENDPROC
IOOOE DPROC
lOlOr
lOzODEFPROCEHANAE
tos5c-t r6lrl r o2rt rBsrt
I e40TIllE.O
IO:'OFOR I.1 To 3r PROCPIC (Gt ( t, rBY ( I ) ts), ? (FNF (Gx ( I ) rBY

(I) ) )-SrNEXT
IO6OENDPROC
lOTet
l OAODEFPROCAACK
lOtO IF B1-O AI{D B2-O A D EJrO c.Or ENDPROC
IteevDultrsrll'6rO'OraOUNDO,2'6'4OlFOR Oil T'o2eoorNEIT
I I lErot glr0r O2.Or BS.e
l r 2evDU20
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.::-:a I-l TO 3TPROCPIC(GX(I) !Gy(I) rI+5):NEXr

. T'E\DPROC

=r.::-FPROCTIUNCH
. . 

_?s:...1ND0, -13,6r 1O
. 3FAOCFADE
.a:-6r B 1rO! A2rOr O3,0

.!E!-T.LX-I t IF L7<O PROCENDGAI,IE: ENDPROC
: - A:iOELIVES
::'a- iFNP (XrY) )GCr Xr2:Y=2!?(FNP(Xty) )-1
::a.locPIc(xrYr1)
: r3F!R 9=1 TO 3
:-- IFNP (El (g),6Y (9) ) ) =q (g) r PROCpIC (Gx (q),6y (9),g (g) )::a.€xT
:-?:loCPIC (5, 14r6| !9 (1 )=?(FNP(3t 14) ) !6x { 1 )=5r6y{ 1 ) =14::r:)=o!D8Y(1)=-l
:-.RoCPIC(14r14r7) ! g (2)=?(FNP (r4, l4) ) !?(FNp(14r l4) )=' :: :) =14rGY(2)=l4rDGX(2)--1rDBy(2)=O
::!i=RocpIc (9, 17,8) : g (5)=? (FNp (9, 17) ) ! ? (FNp (9, 17) ) =a! G: =i ! GY ( 3) -l7r DgX {3) =O: DGY (3) =-r
:aa :. ? (FNP ( 12r 17) ) )1 I ? (FNP ( 12, r7) ) =g (O) 3 pROCpIC ( r2r- - :\p ( 12! l7) ) ) :pROCpIC( 12, l5r 1l+FZ) !?{FNp(12! t5) )=1 1

: , AENDPROC

::::EFPROCLIVES
:1a:9R Orl TO 2OOOi NEXT
:::5RINTTAA (O,29) I STRINGT ( 19,,, n )
: :: >QOCSCOREBOARD: VDUT
:.T€I{DPROC
:aar
: =E]EFPROCENDGAI,IEaie!DU 19rO,4,0!OtOTCOLOUR 6rCLS| pRINTTAE (O, I ) t'.GArE: ::_ sc ,,tscz
:.4: F SCX>HI)( HI,(-SCX
::E PRINTTAB(4,26) i,,HI SCORE .'}HI7
r:3:OLOUR 3r PRINTTAD (4r4) r'.iT*Olp***rsr::lcRocToP5
1:?r=2r Y=2r T-5OO! TH:4! l{E27s: C=ar G1=ot GZeOr B3=o I Lz=Zr:: =a! TL=5OOO
1:a:LS ! PROCSETIJP
: -AENDPROC
::er
:. AOEFPROCB
:3IIF GX(I)-X+DX AND GY(1)=Y+DY:BI=O!GEt: IF g(1)=tI T

::?IF BX(2)=X+DX AND AY(2)=Y+DYrG2=OrG=2rIF 9(2)-11 W

::a IF GX(5)=X+DX AND 6Y(3)=Y+DY|G3=OrE=3:IF g(3)=11

::aGx (G) -A+G: GY (G) =2r S (B) -?(FNP (BX (B) ,GY (Gt ) ) ! IF g (E)
' ? (G)=O

::eDROCPIC(GX (B),EY(E) rG+5):?(FNP(GX (G) r GY (6) ) ) =5+6
::2ENDPROC
::al
:-.ADEFFROCCHASE
::eNGx- (GX (9 ) +DGX (g ) ) ! NBY- (OY (q) +DBY (g ) )
::EIF I<NGX AND 1A> NBX ANDI< NGY A D zA>NGY EOTOT6OO

:_:= GOTO1610
:?aoN ? (FNP (ilGX, NGY) ) +1 EOTO I 63t8, I 620 | | 620 | I 62t' I t 620
: : a, !6ls r 161Or l51O r l6lO r r630, t630 t t650, l630t 1630, 1630
: :.i

: : aPROCD IRr ENDPROC
::?IF Fao PROCI'IUNEHB ENDPROC ELSE ENDPRoC

. ::e, (FNP (6x (g) rEY (q) ) ) :9 (g) I IF g (g) =O PROCBLANk {GX (q)
:' ;) ) ELSE PROEPIC(GX(g),GY(q)rg(9))
::49 (S ) =? (FNP (NBX, NBY) )
: :e GX (g) -GX (q) +06X (9) ! GY (9)'BY (g) +DcY (g) ! ? (FNP (6x (g)

_:.!)))=s+g+F
:.aPROCPIC (6X (g ) rGY(g) t5+9+F)
:.AENDPROC
::al
:. AOEFPROCDTR-ea:F RND (2) -! DEX(g)--SGN(GX(9)-X) ELSEDGX(9)=E

l7lOIF RND (2) -l D6Y(9)--sGN(6y(9)-y) EL9ED6Y(9)=O
172OIF DGx (g)-O AND DGY(q) rO DGX (9) =2-RND (3) ! DGY (9, =2-

RND (3)
lTSDENDPROC
17 4Ot
175ODATA7t 14!8, t4t9r t4r I | 14,9 r 1

lTAOt
1 TTODEFFROCFADE
ITEOSOUNDI i 1! lOEr I r PRINTTAB (x,Y) | CHRt (226) t: FoRo=l TO

1060r NEXT
1794 FOR I-1 TO 7rAOUND1r1,lO4+4*I,ItPRINTTAB(Xty) tCHR

a(227+t) I rFoRo-l TO 2BOTNEXTTNEXT
IaSOPRINTTAB(X,Y) I " " I SoUNDI r 1 r 2OO, r
IAIAENDPROC
lA2Ot
IBSODEF FNP (HX, VX)
I A4O-H I nEll-&3AO-HZ-2O*Vra
l€tOr
I SAODEFPROCIIA Z E
1A70 ! &75-HIl,lEi-&3ao-20
I aAO ! &77-H I [lEl.t+64o
1B9O ! &79-H I IiEII-&SOO+2SE
1900CALL &DO4
191OFOR Jll TO 2ar PROCBLANK (O,.1): ? (FNP (o, J ) ) -O! PROCBLA

NK(1t,J) :? (FNP(19rJ) )=O:NEXT
I92OENDPROC
1936t
I94EDEFPROCTOPs
l95OF-O
I96AFOR I=5 TO I STEP-I
197GIF ECZ>SCZ ( I ) F-I
l9AONEXT
l9golF F-O OR F-5 BOTO2O4O
2OOOFOR I-4 TO F STEP-I
20IBSEX(I+1)-aCX(I)
2O2OSC'(I+l)tSCr(I)
zAlONEXT
2O46SCZ(F)-ACXTFOR I-l TO 5
2oSOPRINTTAB( I tf+4*I ) r ACU ( I ) I
2O66lF F< )I PRINTTAB ( l0r3+4.I ) lSCs ( I )
2070t{ExT
2oao.Fx 15, o
2O9OIF F< >O PROCNAI'IE
2 IOOCOLOURTr PRINTTAB (O, 29), .,Pr..r SPACE to 90 on " I COLO

UR3
2I lOREPEATI UNTIL 6ET-S2
2I2OENDPRT]C
2l30r
2I4ODEFPROCNAIlE
21sOJ-O! SCa-",
2l5moLOUR7tPRINTTAB(Ot29) i "Entcr N.nc & RETURN":COLOU

R3
2ITOPRINTTAB ( 1E r 3+4*F) i
2lBOREPEAT
2190rFX1lrO
2200.FX 13rO
22lOSa-S€Ta
2220ACa-SCt+Bl
223OPR I NTO' I
2zilOIF AaC(Ga,-&7F J-tr-t ELSE JzJ+t
225oUNTIL ASC(Ba)-13 OR,I-lS OR J<1
225OACa(F).ACt
2276*FXtt,l
22aAVDU7
2290EilDPROC
2SeOr
23I oDEFFNTI I f{
252ODl-ABS (X-6x ( t ) ) +ABS (Y-BY ( I ) )
233OD2.ABS (I-Bx (2) ) +ABa (Y-GY (2) )
2SIISDSrABS ( x-Ex (3) ) +AaS ( Y-GY (3) )
253OIF Dl<D2 AND Dl<DS g-l
2sAatF D2<Dl AND D2<DI s-2
257OlF DJ<Dr AND Ds<D2 9-s
2g-g
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Processor
Progress

lrb* Webb

The 6502 second processor has
been a long time cominq
especiallg since Acorn have
always seen second processot ex-
pansion through the Tube as the
natural course to follow with the
BBC Microcomputer system. It
seems that the time consuming
development ol the Elechon took
its toll and when Acorn had to
decide on its priorities for the lat-
ter half of 1983 then the Electron
was deemed the more important
project. Even now the manufac-
ture of 6502 second processors is
purely fulfilling back orders.

The actual launch of the unit
was back in mid March when
great emphasis was put on the
combination of second processor
and Bit Stik Computer Aided
Design System. The number oI
back orders at least indicates thai
BBC system ownerc visualise the
second processor as a useful ad-
dition in itself and it is perhaps
best to consider it as a separate
unit. It offers users considerable
extra m€mory (RAM) and higher
speeds of operation.

The plastic moulding which
houses the second processor is
the unit now lamiliar from the
Teletext adaptor and IEEE inter-
face and this case with its BBC
'profile' is obviouslg to become
standard. lt contains its own inte-
gral power supply with onloff
switch at the back.

PLUGGING IN
Acorn have rather forced the
positioning of the second pro-
cessor alongside the BBC by sup-
plying a ridiculouslv short ribbon
cable (does it have to be this
short?). This pluqs into the Tube,
the furthest right-hand port in the
Beeb underbelly.

Almost the only way of mak-
ing the connection with the BBC
and second processor upright is
to get down on your knees and
pullthe front ends so that theyjut
out over the edge of the desk/
table top, giving access to the
cable and male connector. It's
also a good idea to put a book or
other weight on the second 6502
unit since it's pretty light and may
decide to topple over.

I suppose it's all part of the
fun of setting up a new combina-
tion but is it necessary and what if

Progressing into 6502
and 280 second

processors plus the
Bitstik CAD system.

them from the parallel I/O loca-
tions prefixed with FF.

Using these conventions
does make things clearer but it is
important to recognise that they
are only conventions and that it is
onlg possible to directly access
memory locations in the second
processor RAM. Osword calls 5
and 6 are made available to read
and write to l/O memory loca-
tions. The Acorn manual warns
us off from the Tube hardware
(first in first out buflers) ad-
dresses. These, it says, are'read
sensitive'and looking at any of
the locations between &FEF8 to
&FEFF could cause the system to
crash. This is unlikely to stop
people who are realiy interested
disassembling the Tube software
and finding out what Acorn have
kept up theL sleeves for so long.

The Tube provides a less
than complete communication
between the I/O and the second
processor. When using assembly
language O.S. calls are not possi-
bl€ inside an event routine.
Osbyte calls 0 to 127 retum a
value only in the X register, high
numbered calls return X, Y and
carry flag. In general transmission
of values across the Tube is done
as economically as possible. ln-
teftupts generated by devices
outside the BBC Micro are not
serviced by the second processor.
Use of the second processor does
tie the programmer down to
some extent but all BASIC pro-
grams will encounter no trouble
in making use of the second pro-
cessor's extra speed and
memory.

RUNNING IN
All programs that formally ac-
cessed screen memory directly
will obviously fail because they
will now be changing mean-
ingless locations in the second
processor. Games written using
standard calls to O.S. routines
will continue to operate. Mang
programs of course use a com
bination of both methods and
work as far as they are within the
rules and then stop dead.

Unfortunately most com-
mercially produced software
(with perhaps the exception of
the educational sector) uses il-
legal (as far as the second pro-

you really would like to have the
second processor tidied away
from the keyboard? Certainly if
you invest in a number of Acorn
add-ons you are going to need a
long bench and more cable.

The first element in getting
your 6502 second processor up
and rtrnning is to make the
necessary changes to your BBC
Micro, soon to be a mere I/O
processor. The standard BASIC
in your machine will run the
system but to gain the Iull benefit
of the extra memory available
you will have to install the sup-
plied ROM with Hj-BASIC. This
places BASIC in the most
memory efficient (from the point
of view of BASIC program space)
position. Hi-BASIC sits directly
below the 2nd processor
operating system, grabbing back
the 14K which is left between the
O.S. and normal BASIC located
at &C00.

The Acorn Manual has an ex
cellent Appendix on installing the
new BASIC and it is a simple
matter to fit both standard and
Hi-BASIC to facilitate the use of
the second processor and the
BBC on its own.

The second installation in-
volves the DNFS. As the initials
indicate this is the combined DFS
(1.2) and Econet (3.50). More
importantlv this ROM also con-
tains the Tube software which is
copied into pages four to seven of
the I/O processor (the BBC).
This occurs on power up. At the
same time the second processor
OS is copied from a ROM inside
the second processor to
&F800-&FFFF. The language
ROM (VIEW. PASCAL or
BASIC for instance) is copied to
&8000-&C000, except Hi-
BASIC as mentioned above.
Having reconstructed yor:r I,/O
processor with its new com-
ponents safely instalied, the
system is ready to go. Once the
BBC, then the second processor,
have been switched on, a CTRL-

BREAK reset brings up the role
call, including our Tube 6502
64K. Switching back involves
turning off the second processor
and CTRL-BREAK once again.

MAKING
ARRANGEMENTS
When the most flexible installa-
tion option is taken (ie standard
and Hi-BASIC) it is important to
note the number of the socket in
which the Hi-BASIC has been
put since on power-up the stan-
dard BASIC will take priolity and
Hi will have to be specified with a
rc FX142, followed by the socket

number. You will always be able
to check that Hi-BASIC is work-
ing by checking that HIMEM is at
&8800.

A further alternative is to
save Hi-BASIC to disc, leaving
you another ROM socket free
and allowing you to Boot up into
BASIC. This method. can be
combined with the extended *
command facility wherebg .the
operating system will look for'a
disc file if it does not come acloss
a suitably named paged ROM.
Thus it is possible to build a
library of programs which you
might normally hold in ROMS
(perhaps in a 16 socket board) on
disc. Acorn give their permission
to copy Acorn ROMs but warn
against infringing the rights of the
owner of the copya,ght of other
prolJrams-

Now that the second pro-
cessor memory is available to the
various filing systems it is impor-
tant that they be able to recognise
which is I/O memory and which
belongs to the second processor.
The solution used by Acorn is to
number the I/O memory ftom
&FFFF0000 to &FFFFFFFF. For
the information required by the
user (asked Ior with a {, INFO or
similar) the second processor
memory locations are thems€lves
prefixed with 00 to distinguish
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:::sor goes) methods and will
-.ve to be rewritten or dropped
:i far as the second processor is
: r:rcerned. This Should not cause- r many sleepless nights either
r-iong users or software com-
rlies. Wordwise is the most
rpular application whlch could

- rle put the extra memory to
I rod use but will be unable to do
-: Computer Concepts have
: r,re for the Aries B-20 option to
::rvide the extra memory and
'- rs avoid this very problem.

The Arles B-20, Solidisk
i Jeways System and even ran-
:rm disc filing could be seen as
-ot necessarily cheaper) alter-
-:rives to a second 6502.
-::wever I think the Acorn s€-
:,-nd processor ollers more to the
-.er of BASIC software. For
. :rdprocessing and spreadshe€t
: rerations the user is going to be
-::her straight-jacketed into using
-:ornsoft products but with a
-:w improved version of View
. - rhe way that cannot be all bad.

The speed and memory
.sgects of the second processor
: rrne into play when we consider
':e number of useful appllcatlon
::cgrams w tten in BBC BASIC.
i:ese programs have been writ-':r in BASIC because their
::?ators are not 'expert' program-
-ers but knowledgeable in the
'..evant topic. As thes€ programs
::ve)op, speed and especially

memory (the Beeb's 32K has to
satisfy some greedy graphics
modes) become a problem, the
6502 in the second processor box
runs at 3Mhz which means that
you can expect up to a 50% in-
crease in speed over the ordinary
BBC Micro.

This is at its most apparent
when using colour fill routines
such as the on€ to be encoun-
tered in the 'Europe' program
listing in this issue of A&8. The
PLOTing is done very fast indeed
and makes the map drawing time
much more acceptable. Similarly
with games written in BASIC in
which characters are PRINTed to
TAB(x,y) positions. Things
become much more active.

WHO NEEDS IT?
The 44K available to the BASIC
programmer. and the 60K to the
assembly language programmer
should remove to the archives
that old nutmeg 'Bad Mode'en-
countered so many times by
Beeb users when moving into the
more insatiable graphics modes.
In addition allllO is now handled
by the original 6502 leaving the
second free to run the application
program with very little hindrance
from the Tube. You also have the
use of a fully expanded character
set without using up valuable
memorv. It all happens at the I/O

-r

end and leaves the processing
power free to get on with it.

Who needs a 6502 second
processor? I think the answer is
anyone who needs that extra
memory. Systems like the Bit Stik
have to have the second pro-
cessor to \rork and there is no
doubt that more advanced hard-
ware will be developed around it.
Any normal BBC owner however
who uses his/her machine lor
more than just games, and that
means most, will gain cdn.
siderable benelit from the second
6502. the us€fulness of com-
pleting his/her business letter
without having to file a portion of
it and start again; the ioy of
watching a map drawn in half the
time it used to take. At !199 I
think the advantages of buying
Acorn make it worth the money
but obviously this is on condition
that there is a good deal oI use to
be had out of it. ie if you int€nd to
use the extended system as a
shared resource or for profitable
or time saving activities in
business and around the home.

PROGRESS TO
z,80
Of course if you intend to invest
in a second processor for your
BBC Micro system and you in
tend to use it primarily for

business, then the 280 option is
now available from Acorn. lt's at-
hactively priced at L299 and
bundled with '!3.000' worth ol
software, including everything
you might need to control the
Iinancial side of a small to
medium sized company.

Ironically Acorn, on the very
day that the acquisition of Torch
was announced. took thei own
product line into Torch business
territory. Acorn are now doing
with their 280. what Torch have
been doing lor 18 months,
following the "BBC route" into
the consciousness of business
us€rs shopping for cheap com-
puter systems. At the same time
Acorn have completed the BBC
Microco mputer system as
originally planned.

The 280 plugs into the Tube
interface in the same awkward
fashion as the 6502 and to all in-
tense and purposes looks verg
much the same from the outside.
The Z80B microprocessor used
in the second board however
provides considerably laster
speeds than the old ot new 6502.
It runs at 6Mhz. Again the Tube
allows communication between
the BBC and 280 with no discer-
nible lag. The second processor
also provides 55K of memory for
BASIC programs and all impor-
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tant access to the wide world of
CP,/M. This disc operating
system standard means that a
considerable range o{ specialist
business softwate will run without
alteration on the BBC plus 280
second processor.

As well as dealing with I/O
duties as per the 6502, the old
Beeb's RAM is also utilised {oY
'disc caching' which it is claimed
improves disc access time. This is
a necessary improvement where
CPIM is concerned because the
high speed ol the BBC can be
rendered useless by the need to
continually access disc files and to
manually locate discs in the cor-
rect drives and so on. The CP/M
in question is version 2.2 which is
a proven system though not the
latest and allows full access to the
MOS of the BBC.

AMAZING BASIC
It's an amazing aspect of the
system (though perfectly natural)
that any BBC BASIC programs
developed on the 6502 based
BBC Micro. will now run without
alteration on the second pro,
cessor. The BBC BASIC (280)
by M'Tec is interpreted to drive
the Z80B chip. the 280 version of
BBC BASIC is now available
separately so that other computer
users (perhaps those of the new
Amstrad which will support
CP,/M) can benefit from this suc-
cessful form of the standard
BASIC. It even has a parallel 280
assembler, with appropriate
mnemonics. built in. The BBC
with 280 second processor thus
becomes a very powerful
development system.

The Tube and Acorn's ob-
vious ability to design specificallv
for the architecture of the BBC
means that the full benefit of a se
cond processor is utilised. Acorn
have gone out of their way to
make full preparations for the
new usel. either new to business
or new to computing. They have
carefully selected the dealers who
are to sell the 280 system and
have insisted that staff complete
successfully a training course at
their Maidenhead training centre.
The software is documented in
great detail with tutorial on how

Second 6502 innards

to use the program as well as ad-
vice on when and in what circum-
stances the software will prove
beneficial, or not.

PLANNING A
BUSINESS
The 'Plan' series of business soft-
ware provides office productivity
programst Memoplan (word,
processor), File Plan (database)
and GraphPlan (spreadsheet with
graphic output). These un,ts are
fully integrated. Also provided is
an integrated accounting sgstem,
Accountant. and the Nucleus
System Generator which allows
the non specialist to create ap-
plication programs and which is
winner of the 1984 RITA Soft-
ware Product of the Year award.

There is a CIS COBOL. a
standard commercial language,
which won't do the educational
sales of the 280 system any
harm. The BBC system surely of-
fers the cheapest enhy point for
learning COBOL in schools and
colleges. This version is specially
designed for microcomputers- It
also come with two programming

aids, Animator, a visual debugg-
ing editor and Forms-z which
allows the programmer to cieate
the desired screen and lets the
utility get on with generating the
COBOL source code.

There is also (the quality of-
these programs may as vet be an
unknown factor but there is no
doubting the quantity!) a 'Profes-
sional BASIC', a dialect similar to
those of Microsoft and Digital
Research and with exha func-
tions that convei upper to io\rer
case and search for strings.

Potentially the most exciting
piece of software is the GSX-80
graphics system. It is the graphics
extension of the CP/M Iamily oI
operating systems, allowing
graphics (usually uniq uely
created by individual machine) to
be hansported to other com,
puters with GSX 80. The soft-
ware makes the graphics capabi
lities of the BBC available to
other CP,/M programs, which is
necessary in the world ofbusiness
graphics, where hard copy out-
put of visual aids are an impor-
tant consideration.

As well as providin
'starter pack' with their

ga
zao

system, Acorn have contracted
Software Ltd to configure its
catalogue of CPIM packages for
the BBC 280 second processor-
This is to ensure software com-
patibility with all the old
favourites such as Wordstar.
Dbase and Supercalc. Software
Ltd will be distributing to Acom
dealers handling the 280 system
as the need arises.

At 8299 and 280 second
processor and bundled software
Iooks teriific value for money but
a lot depends on the quality oI
the backup.

The hardware certainly
seems to surpass expectations
and the sdtware shows great
promise. A&B Comput',tg wlll
be looking in much greatgr detail
at both in forthcoming isCues. In
the meantime if an Acorn dealer
near gou has passed his haining
exams and is stocking the 280
package, it could well be an in-
teresting visit and perhaps even a
profitable one.
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PROGRESSING
TO CAD
Perhaps Acorn's emphasis at the
6502 launch on the combined
system was not misplaced. The
Bit Stik CAD system is one verg
good reason for getting hold of a
6502 second piocessor, without

.which it cannot function.
The Bit Stik system has been

developed bv Robocom and
subsequently given the Acorn
badge. The original version was
implemented on the Apple
microcomputer and has proved
very successful with over 12,000
sold worldwide. The Apple uses
the 6502 microprocessor, the
same as the BBC and the BBC
version of the soltware must have
seemed the natural step for
Robocom to take. There are ob-
vious differences between the
versions but Robocom claim to be
happier with the BBC based
system and it seems likely that
they have improved on the
original.

The Bit Stik CAD system
relies entirely upon the right
hardware being available. The se-
cond processor (6502) is require
ment number one; dual eiqhtv
track double sided disc drives - the



: !i expensive option - are
- 
--:ler two. It's not going to be
: -:rost pbrtable of systems and
: ..ell as the lbs, it'salso getting a' ,.avy on the gs. Bit stik does
' :nng CAD within your grasp

- :,rs you have a very healthy
:-- balance, a very friendly
:- -i manager or a very profitable
;::o which the system can be

rn monetary terms we are
:.- :g about !399lor your hum-'. &eb, !199 lor the second
.-: :essor, f375 for the Bit Stik,
::::saching €500 for the disc
:-..s and whatever you are
:-.:ared to pay for a monitor (hi-
.i :rlour to gel the Iull benefit).

, will need between €1.500
. - €2.000.

: rhink it fair to say then that
-r ::e looking towards the pro-
-:,. :ral who is looking for a
- -::, CAD system.. OI cours€
-.-: are problems with buying_ : : cheap system, mainly con-
;'-:ng future expandability
- : -.d the business take of{ and
- ::ration with more advanced
,-.ns. The Bit Stik is so
r -cmical however that in

_ -: :ess terms there is no great
. !- to wory about anyway.

--= rctual availabilitu of such a-:iir system may inspire new
:: :: and enterprise around it. It
. -:eate its own market.

ELECTRONIC
EASEL

:.rual setting up of the Bit
!!stem is straightforward

-:i if you are used to squeez-_ those horrible nerve,
- g ROMs. Tgpicallg the

': Hi-BASIC and graphics: .1 are all just that bit wider. -:.e sockets into which they'. Jo. It is just a question of
.r -g your nerve and double
:- :g You will probablg only
. :: do it once so it's worth-. I bir of time.
l-e optimum configuration

-; .ras (reading from left to
, O S., DNFS, empty,: :. qraphics. H,-BASIC. If

...1r ro run ordinary BASIC
: rr gets a bit complicated

: : ::a,,' be necessary to call it
:: a *FX cail. plug the

: :io the A to D port and in-

this sgstem gets you a great deal
of hardware (much of the value is
on those discs) but the one im-
portant human interface, the Bit
Stik itsell is a complete success.

The ioystick component is
smooth and responsive in the
X,Y axis and the conkoller easy
to turn b€tween two fingers (this
controls the Z axis or ZOOM).
There are also three push buttons
on th€ lower casing, left and right
eith€r side on the bottom and
top, a red button, on the top left
hand corner. Various combina-
tions of these buttons sel€ct,
deselect, and action all oI the
drawing, moving and lilling op-
tions, as well as moving between
menus and to and from library
discs.

The great thing about lhe
use of these three buttons
throughout all the various func-
tions which the system can per-
Iorm is the consistency oI use.
Great care has been taken to en-
sure that you soon become con-
ditioned into using a certain key
for a certain type of action. This
consistent use of L, R, T, Z as
they are termed in the user guide,
makes the system very user
friendlg very early on. An in-
telligent guess will usually find
you the fight button to select or
activate the function you are
looking for.

It is also clear lhat the
minimum number of presses has'
been designed into the software.
Where a complicated drawing
procedure is called for as in lock-
ing angles, using and dispensing

with grids and so on, then the
tutorial section of the user guide
takes you through the steps one
by one explicitely telling you
which button to press and when.
When an important function like
WIPE has been selected it takes
two buttons, L and R pressed
down at the same time to confirm
and activate selection.

A LOT TO LEARN
There is a lot to learn when com-
ing to the Bit Stik syst€m new but
the ability to practise from the
outset and the excellence of the
manual. with its tutorial and
reference sections. makes learn-
ing easy. The one area where
some former experience or kain-
ing might b€ handy is in the use
of Bitstik for technical drawing
but once again there are so many
aids, such as lock and grids, with
high accuracy built into them (for
instance the Vernier angle locks)
that this would be the ideal
system on which to start learning.

There are small touches of
des,gn of software which make it
simpler and quicker to use than it
might be. For instance, in the
precision drafting functions,
when vou select a g d size with
which to work in the X axis, the Y
axis is also automatically changed
to the same measurement. when
touched by the cursor, thus deal-
'ing instantlv with the most often
encountered situation. Of course
the 'press L. rotate Z'combina-
tion will change Y to any setting
you require but the frustration of
having to change both X and Y
each time has been avoided.
There are many such examples
and cannot all be described here.

The different nibs. arc and
circle drawing functions. 16 col-
our pallette with an instantaneous
fill (PAINT). all would take a very
long time to fully describe. Safe
to say that they do allow most
shapes and sizes to be drawn with
ease. Each function has its own
cursor shape which is positioned
and manipulated using the
Bitstik. When satisfied with the
circle, ellipse, tangent. concent c
or compass arc or perhaps the
area you wish to shade with the
chosen nib, then it is a simple
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sert the System Master disc and
Buffer disc and away we go.

The manual sensibly advises
on making backups of the System
Master and supplied library disc.
There is also a considerable
amount of space devoted to the
ordinary and special formatting
required for the buffer, library
and archlve discs. All this is car-
ried out by the system.

The Master program is
copied into memory from drive 0
and the disc replaced with the
current library disc. Drive 0 is also
used for archive discs, a special
sort of long term library disc on
which the CAD database is to be
created. The buf{er disc remains
in drive 1 throughotrt (default
state). The system menu oflers
formatting facilities palette chang-
ing and the special disc utilities for
compacting and recovering (may
it never be needed) library discs.

Naturally as beginners we go
for the most interesting looling
option: 'Run the graphics pro-
gram'.

CONSISTENTLY
FRIENDLY
The Bit Stik itself is very easy to
lGe and I get the leehng that a lot
of research and trialby error must
have gone into creating the
design because it made
everything easy to accomplish,
moving around the screen, mak-
ing selections ftom the menu,
and drawing and filling shapes.
No one is going to suggest that
the €347 which you will pay for



matter of depressing T to action
the function. If you don't like
what you see then ERASE allows
you to step backwards and for-
wards through the various stages
of your drawing to select the sec-
tion to be dispensed with.

GETTING
TECHNICAL
Menu 2 of{ers two main lock
functions, range and grid. Both
have very wide facilities and are
designed to aid precision draw-
ing. You can choose the degr€es
and minutes precision of the Ver-
nier lock or just degiees with the
Coarse Angle Lock. Orthogonal
locks give vou unadjustable 0 or
90 degree lock axes, always
useful for drawing rectangular
Skuctures.

The Normal Tangent locks
are used to draw smooth con-
tinuations of any previous line or
a line normal to it (at right
angles). N-Tan automatically
senses the slope of the last line
and is thus very usefulin blending
curves into straight lines (the op-
posite function is performed by
TAN-ARC).

N-TAN can also be used to
rotate a grid. The grid facllity is of
boundless utility to the technical
drawer, playing the part of con-
ventional graph paper or
transparent overlay. The grid ap-
pears as a matrix of lock points,
to which the cursor is con{ined
in its movement. There is a wide
choice oI grid size, from four to
32 pixels. 4, 8, 16 and 32 are
best since they allow magnified
views without shifting the grid
origin. The are two preset grids
which cannot be skewed or
rotated, 8x6 and 8x8, both
with their origin at the exact cen'
tre oI the work page When using
preset grids, both COPY and
ZOOM work in quantised set-
tings. Thus any drawings.
perhaps an electronic compo-
nent, can be copied to the work
page with perfect regishation and
consistent size. ZOOMing to the
available setting, 1:2, l:16 for in-
stance, gives a 'nested' structur€
of locked grids within the first
preset grid allowing you to draw

to precisely determined in-
termediate points. Angle and grid
functions can be combined to
produce highly accurate draw-
ings. These drawings can of
course be FILEd to library discs,
as with freehand work to be
COPied back onto the work
page.

AT THE LIBRARY
Probably the most importanl
Iacility provided by Bitstik is the
ability to FILE the work page into
a slot on vour current librarv disc
for later retrieval. Each library
disc - there is one supplied with
a number of example drawings

- can be formatted to hold four
or sixteen separate drawings,
each an old work page. Obvious'
ly the library can be used as tem-
porary storage but the COPY
function does more than just
retrieve the work page from
store.

When you COPY back a
library slot the COPY pallette ap-
pears at the bottom of the work
page. The selected drawing is
now ready to be planted at any
point on the curent work page
using the COPY cursor. You can
move the cursor in the X,Y axes;
you can change scale using Z.
With L depressed. Z will rotate

the cursor. With R depressed, Z
(the top of the Bitstik conholler)
will STRetch or squeeze the cur-
sor ftame. Percentage values of
the original drawing are displayed
on the screen so that a precis€
amount oI stretch can be im-
parted. Similarly with ROTate
and SCaLe. FLIP allows the
planted drawing to be reproduc-
ed symetrically in both axes.

Although text entry from {he
keyboards is fairly limited, when
COPYing text back from the
library all the above lacilities are
available and as you can imagine.
it is possible to come up with
some pretty interesting typefaces.

When working with the
powerful facilities of the Bistik it is
important to remember what ex-
actly is happening when you
draw or fill something on the
work page. The screen image is
in effect only a window on th€
wider wotld of the work page
which has a potentially enormous
size. The pixel width of the screen
is our only limitation on viewing
this page.

There are two different
levels of work, the bit-mapped
screen and the inaccuracies
which sometimes occur on it (it
does not have infinite resolution)
and the co-ordinates in which the
software stores its version of the

picture, which is entirely ac-
curate- The memory used to
store this information is not
limitless and is indicated by a
counter on the scre€n. It may be
necessary with larger or more
complex drawings to FILE the
curent page and then COPY
back to resume work. This resets
the available memory.

The ZOOM facility or PAN
can take you around the whol€
creation but obviously the view
remains limited by the size of the
screen map/memory. lt's a bit
like looking through a telescope.

UTILISING
BITSTIK
The Bitstik is only as good as the
use 9ou can make of it and the
UTILS menr.r is designed to let
you make use of the work page
as seen through the screen. The
screen display can be brought up
to full size by removing the Menu
and pallette overlays which are
normally on display. The screen
can then be saved as a bit map or
printed out to a dot-matrix printer
in various shades of grey.
Another possible output might be
through a photographic image ol
the screen but this is not the strong
point of the Bitstik system as it
stands although output to other
devices such as a colour plotter is
promised. There are now four-
colour plotters for around the
!400 mark and it is to be hoped
that output to these will become
standard since a black and white
printout of the screen cannot do
justice to this system.

The saving of screens opens
up the possibility of video cap-
tioning and also means that
screens can be reproduced away
from the hardware dependent
Bitstik system - a small industry
selling screen artwork perhaps?

There is little point in com-
paring digitiser, joystick or tablet
based systems with Bitstik.
Anything available for the BBC is
not in the same class. lndividuals
are not going to rush out and buy
the system but as a shared
resource in schools, colleges and
businesses, Bitstik will prove
amazing value. People will be
queuing up to use it wherever the
system is installed.

MODEL B SECOND PBOCESSOAS

Variations on a parat
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Print
PRINTMASTER is a printer ulility ROM, oflering pow€lul screendumps, text dumps, iile
dumps and many others. PRINTMASTER oflers th€ best possible utilities, and plentyol th€m,
lor iust one type o, print€r per ROM.
PRINTMASTER (EPSON) supporc the MX, RX and FX series ol prinrers.
PRINTMASTER (STAR) supports rhe STAR GEMINI 10X and ihe DP5I0.
Versions lor othsr printsrs willbe produc€d according to th€ !,olume ol requests for €ach type.

AllPRINTMASTER commands are preceded by an asterisk and can te used in thesamewayas
OperaiingSyslem commands, i.e. they may be included within BASIC programs as well as oih€r
languages etc.ln addition. BASIC'r€sid€nt inleger variables'may be passed tothe comman&
within proqrarns.

Jusr some of PRINTMASTER'S commands are listed below:
*GDUMP will allow scr€en dumps ol any mode. Mod€ 7 (TELETEXT) scr€€ns can b€ copied
including doubl€.h€ight characters. All 16 colours are represented by graduated grey shading.
The dump rnay be printed in any direction on the paper (horizontally or vertically) and can be
magnified by any lactor in lengih ahd h€ight indep€nd€ntly.

'WINDOW gives an interactive m€ans ol delinining a graphics window, Iar easier than lhe
normal VDU command. GDUMP will copy only the ar€a within lhe graphics windou,,.
*TDUMP copies any text currently on the screen.
TGPRINT willprinl a slring olcharact€rs as lars€ as necessary (e.g. one character per page!)in
any ori€ntation, shade, etc. for headings, poslers, etc.
TFDUMP copies lhe conl€nls ofa fil€ dir€ctly to the prinler, whilsl themachine is being used lor
other tasks, running programs elc.

Oth€r commands include: 'FONT, TUNDERLINE, rlTALlCS, rTAB, .PAGELEN.
rlNmAUSE, TDEFINE, and orhers.

€33.35
incl.

llow eYolhbh
Printmaster (Star)

for the GEMINI lOX
and the DP 5f 0

ORDEB AS PRINTMASTER (EPSON) T33 35 jnc|,

OR PRINTMASTER (STAR) t33 35,ncl

WORDWISE 6 deal .s an rnroduclion to rcrd
pro.essins (or lhe beg,nEr, bul 

'ta 
po@rldenoosh

t@llo b€ ued ten@dy by p.ofessional .uthors (.r
leasi two ot rhe tusr popular 8BC Mrro flEs.zin€s
.re prepar€d enftely w h WORDWISE). Beins
entr€ly ROM ba*d ,r ccupi€s non€ oI th€ remory
whrch 6 u*d ro nor. rexl I will oD€.are lullv on
caette. dlx or ECONET (lewlll). ll is nor sp€.ili(
loany pa.ri(uhr pnnrer, nor des 

'l 
require a special

p nrer-driv€r (a. erp..s'w exlra on sme uord
prccsrs) WORDWSE .ll(M any.odes ro be
*nr ro any pnnrer, ar any poinr wnhin the reir, by
us09 a simple emb€dded .ommand.

For th" b€snner, l€xt .an b. typed straEhl rnto
WORDWISE and $ved.lGded. previaed or
pirnted immedialely. On.e expenen<e is garned.

commands hay be added lo.onlrolthe linallawul
on pap€r. Some o{ rhe l.rour or',ormarImg'
commands are des.rib€d l.rer. Al any nne whilsr
rhe rexr is b€,ns entered or ed,red a word .o!nt is

d6Dlaved conhuouslv on rh€ too l,ie Labelled
lun.non keys plovde lhe u*r urh srmple conlrols
ro marl anv *dionolrexr and rhen del.re. move o.
.opy rr ro any olher posrron chararters can be
qurkly.onverled ber@en upper .nd lower .a5e.
.hanglng.a* olenltre p.rasr.phs'sequ.llysmple

Formarrng commands,n(lude th€ ab,l,rri r.sph' rh€
de'unpnr 

'nro 
p.q€s ofan! enqrh. wrh o, w hou'

headm$%r{@x.9s P.s. numbeG may he prnred
auron.tr.lly wrrhm rhe tert, hcluding w(h,n
head'nss alid l6x.ss. Comtunds are prd'ded lo
s.r (ar any B,nr 

'n 
rhe r.!r) llne l.ngrh.le{r margin.

rabuhrpn F)s 'ons. 
in" sp.cng el. Texr can b€

(enredon a lhe.,nd€nrsand renporary",&nrscan
be s .nd c.melled Ourpur can b€ o.de ro
.uromarrc.ll9 p.u* at rhe end ol . D.9€. e s ,or a
s'nsk sheer led RBhr )u$,,(atDn ol rexr (an b€
rurkd on and oll.r any po,nrs,n rhe rexr

U*rdelm;d k.ys my hold any requ,ed srins as
normaland used w h'n WORDWISE. ,r.ludhs rhe
.odes r"qutred lo 

'nduce 
kevrlperaxons su(h as

fhe

lvlovmganJU.d rhe l.xr s s nrt). Cursor krysal(rrr
m.v. ... p.s,r on n .,,! dtrc.rtr,r CTFL .nd
(ubor Lcas bqeihor nnrv. rn l,trs.r.leps,. w.rd
l€lr r qhr d pdge ur) d,wf. Sllll'l .nd.ursor krys
mrc.s lar d\ po\5nr. r,, rh. nqhr leir o, rh€ I'n( o,
b rhe sr.nr cnd ol rhr.rrn,r.\r 'lher.nr,!cn,.rr5
are e €ds! t) L\. rhrr nrnre !rh.r r)r)qrams h.!.
adopi€d €ia.rl! rhr \Jnx, nx rlr,d

ARlES.o.npatibl. WORDWISE
A new v.rson ol WORDWISE 6 ava,labie upon
reouesr ar rhe srandard ence whrh ,5 rullv
compar,ble wnh lhe ARIES 820 RAM b@'d When
nit"d alonssd€ rhe comparbl" WORDWISE. rhe
ARIES boad allows r€rr k, b. prev'ew.d r 80
(olumns even wnh rhe normal RAM llllo{ rexr An
upgrade kon rhe srandard v.6on ol WORDWISE
E.v. able Ple.* ask br dera,ls

tt a.v. rrllr! tcta, l.c- rr tartl) a.v. .."b4 l.:la) ld larl la srr-?l, a..i.crr -i blaat ?Plrit t.rt7, t]!vl- tclat apol tct
E ldtt tb.a

Plax a6to" drlo-
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Look in any software list and you
see a s€ction headed "Financial
Modelllng". Most people see the
heading and pass on to
something more interesting, and
who can blame them! Govern-
ment after government has used
massive financial models and
look where it has got us; how can
a mere micro compete with such
skiils? Well the term Financiai
Modeller hides in many cases the
classic program - the Spread-
sh eet. In mg Novembet/
December A&B Review of Com-
puter Concepts' Beecalc. I ex-
plained some of the many non-
accounting uses of Spreadsheets.
However as we get new readers
and new BBC & Electron users
all the time I shall at least explain
in oudine the ins and outs oI
Spreadsheets.

AN
INTRODUCTION
In simple terms, and in concept
there is nothlng very complicat€d
about Spreadsheets, you are
presented with an electronic
piece of paper neatly laid out in
columns and rows. The lirst row
is numbered 1. the second 2 and
so on. Similarly the first column is
A. the second B and so on. Each
box on the paper can then be
easily identified; the top left is
41, the next on the right is 81
etc. lnto any of these boxes you
can put a number, words or a for'
mula. This formula can refer to
any other box by its co-ordinate.
You can then build up anything
Irom a family budget to a can-
vassing return in an election cam-
paign. lI for example in one box
there is a formula summing up.a
whole column and an item is
changed in that column the result
is immediately recalculated. Ob-
viously the screen cannot show
the whole of the sheet at once but
th€ cursor control keys quickly
survey it down or across. Cenain'
l9 it is relatively easy to write pro-
grams to do one or more of these
types of application but how easv
are they to modify and how flexi-
ble are the printing facilities?

So on to Ultracalc. I shall
first give a general overview of
the program. Then we shall look
at more detailed aspects which

The BBC',s own
contrihution to the

quality spreadsheets
now available for the
computer which bears

their name.

the more esoteric functions wh
I shall describe later and the
that an unslated number
nested brackets are supporte
this means that the most
plicated formulae can be hand
in one box. In contrast to

enable you to handl€ more
sophisticated applications. Finally
I shall try and compare it with
some other spreadsheets on the
market now.

Ultracalc comes with the
usual first class BBC Soft packag-
ing containing a ROM and a pro-
fessionally pres€nted 80 page A5
manual in a spiral binding. To be
quite frank looking at the outside,
and knowing the sometimes less
than enthusiastic reviews soh-
ware from the BBC has had, I
had that sinking feeling that all
might not be well. But not for
long!

First there is the old old pro-
blem of litting the ROM, though
the BBC do recommend that
your dealer does it. This one is
just like the rest. Easy to fit if you
are confident with electronic bits
but very stressful if you are like
me.

Switch on and type
* CALC and you are away and

inlo a menuless Mode 7 environ-
ment - sony about the jargon;
what I really mean is that
Ultracalc is not operated by selec-
ting items lrom a menu and that it
uses the memory efficient
Teletext mode. Incidentally a
nice little touch compdred with
some other ROMs is that when
you type * HELP you get:

ULTRACALC: A spread-sheet
program.
Type * CALC to enter.
/ {, BASIC to exit.

For those with colour
displays the shucture oI the sheet
i.€. lhe column and row headings
and lines of information, are in
green; the sheet cont€nts are in
white. The display is also com-
pletely acceptable in black and
white as well.

The display has as its first

three lines operating information.
Line 1 is in three parts e.g. A7,
Label. INPUT OR COMMAND.
That is, the co-ordinates oI the
box being worked on, the format
of the information in it i.e. Lable
(words), Value (number or for-
mula) or Blank, and finally it tells
you what Ultracalc is doing. For
example INPUT OR COMMAND
means that the sheet is waiting for
you to tell it what to do;
WRITING appears when you are
saving a sheet and so on.

Line 2 shows on entedng
Ultracalc a copyright acknow-
ledgement to Topexpress Ltd.
On this my Iirst encounter with
the firm I can only say - watch
this space. ln normalrunning the
line shows what is currently in the
box noted in line 1. You might
well say "why show the contents
when you can see it on the
screen?" The reason is that line 2
shows the underlying contents
such as a lormula and the screen
shows the result which could be a
number.

Line 3 is simllar to line 2 ex-
cept that it shows what you are
entering into the box.

GENERAL
CHARACTERI.
STICS
So that is what you see. Now let's
look at the g€neral characteristics
of the sheet. Firstly its size; it is
similar to the original spreadsheet
Visicalc with 255 rows and 63
columns i.e. Al to BK255.
When 9ou first enter Ultracalc 80
boxes are displayed Al to D20.

The basic arithmetical func-
tions available for formulae are
+ - * / and n (i.e. raising a
number to a power) with nine
signilicant figures. Together with

plemeDted by the claimed abil
to have lormulae of up to 1

characters. Requirements
labels are less but upper
lower case are supponed (l
tion this because all th€ print-o
in the manual are misleadingly
upper case) and the maximu
width which can be displayed,
printed, in respect of any sin
box is 38 characters.

spreadsheets this is su

u

c

We now move into the m
complicated area of Ultr
Before I do so however I m

you that it sounds
complicated because the po
of Ultracalc is immense. But
beauty oI this and indeed
spreadsheets is that vou do
have to use every feature fr
the beginning to get value from
This is hue of many progra
even relatively simple word
cessors.

There are three parts
Ultracalc. The Command Mod
entering mater,al on the s
and the multitude of fun
and facilities available.

COMMANDING
The Command Mode is the
of operation where gou are
ling the sheet up rather than
writing into one box. The p
gram knows that it is in th€ Co
mand Mode b9 the prefix / wh
precedes any command;
Return ends commands.

/ * is the usual way into t
Operating System. lt does
to do everything that is req
but be careful to sav€ your
before moving between ROMS;
lost this article when goi
Wordwise to Ultracalc to
point!

All the other comma
relate to the sheet and often
the concept of working over
area - in this article refened
as (area). In other words
command can have a
defining the top left and
right corners of the rectangle

R. R. Sheard
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:e affected - read on before sa9-
rng you do not get that. Just to
:omplicate it a bit more, the'area'
:an of course just be a row or col
Jmn.

GENERAL
COMMANDS
'- ot /G followed by a co-

ordinate means go to thai co-
ordinate - by far the fastest way
of moving a large distance on the
sheet.

/A followed by RETURN
and an arrow key converts TAB
to a retum key which also moves
the cursor in the defined direction

- very handy for filling in tables.
/B converts a box to a blank

entry and say /BACIES would
blank out the 15 boxes in the rec-
tangle with the four corners C1
E1 C5 and E5.

/DC or /DR deletes a col-
umn or row respectively. /lC and
,/lR are the conesponding com-
mands for qeating new rows.
This set of commands enables
mistakes to be corrected without
having to start again.

/H either prevents the box
from being altered or releases if
from its protection. This is useful
for example in schools to protect
base data - until they get hold of
the manual! /HA(area) sets all
the boxes in the area to the same
protection as the curent box.

FORMATTING
/F formats the box, i.e. it gets the
layout as you want it. So /Fn
gives any numbers in the cell n
decimal places and ,/FL or /FR
lines the entry up on the right or
left of rhe box. In contrast to
som€ othel spreadsheets these
can be 'stacked' (i.e. a box can
have a L lormat with a defined
number of decimal places. When
you have got the format right you
can use the command /FA(area)
to repeat the format in a group of
boxes. /WN (or WA(area)) sets
the width of the display at up to
38 characiers. Each column can
be a different width; this is only
for the display and does not affect
the underlying box contents and
atlendant accuracy.

One neat touch is that the
width can be set to zero. in other

words a column can be hidden
for display or printing; this is
,'saf,'l for intermediate calcula-
6ons. To get the maximum 38
characters or to print without the
column and row headings /Z is

used which clears them ofI the
display. Another useful feature is

/- which switches between
showing negative numbers with a
minus sign or in brackets; in other
words it helps to make accounts
appear professional.

On top of that there is an
arguably unnecessary touch, /*
makes all negative numbers ap-
pear in red. Mention of colour
reminds me that Ultracalc pro-
vides for proud owners of colout
monitors and for lecturers want.
ing to smarten up their displays.
The function keys 0 to 7 provide
coloured text and background.

/T is used to set Titles: i.e. it
will hold a row and column on
the screen wherever you are
working on it. For example, iI the
top row is months they can be
displayed even if you are down at
row 255.

COPYING
In preparing a worksheet there is
often a need to repeat words or a
formula in several places. ln the
case of a formula the need is

often to vary it according to
where it is, for example if box
A10 adds up boxes A1 to A9 and
you want to do the same thing in
column B, you need to have a
{ormula in B10 which is identical
in structure to A10 but different in
actual relerences. Ultracalc does
this extremely well exceeding in
power for example the €quivalent
command in the first lady of
spreadsheets, Visicalc.

PRINTING
/P(area) prints the defined area
as shown on the screen: as noted
above it will print the top and side
grid unless it is first remove with
/2. 1l you want a record of the
formulae used /O(area) gives the
required printout.

SAVING
/S(area) saves a named filed
/V(atea) verifies that it has been
saved properlg and /L loads it
back again. As with for example,
Wordwise the cassett€ load is. in
my view poor as you are not
given a chance to rewind the tape
iI a section is not read first time.
However after a bad load you
have got back everything up to
the point that the read error oc-
curred. One good feature of the

loading is that you can load into a
given area without deshoying
work already on the sheet
elsewhere.

So we have looked at the
various commands. Now let us
look at putting material onto the
sheet and the additional features
provided to help.

ULTRA EASE OF
USE
First there is moving around; the
cursor keys work as normal with
shifted arrow moving 4 columns
or 10 rows at a time. If you make
a mistake while entering text or a
formula the Delete key is used,
the cursor being moved during
editing b9 Function Key 8 (left)
and Function Key 9 (right).

Similarly to alter an old enhy
without retyping you go to the
box concerned and use Shift
Copy which copies the entry to
the input line where it may be
edited. One problem with many
spreadsheets is that if you start an
entry and if it then cannot work
out what it m€ans it prlnts
ERROR; similarly start with a let-
ter and it will only accept it as text
not a formula. Other spread-
sheets then enable you to 'force'
a value by starring with + or text
by starting with ". Not so with
Ulkacalc; in this case the pro.
gram assumes that it is a lormula
unless it cannot make sense of it.
in which case it takes it as text;
the ability to force text is still
available but rarely used. Simple,
some would say obvious, but it is
the first time I have seen this neat
touch.

Finally there is the usual
facility to switch recalculation to
manual bg /M ; each time retum
is pressed the whole sheet is
recalculated, this takes little time
on a small sheet but as the sheet
gets larger the time taken for each
complete recalculation becomes
annoying particularly when first
building up the sheet as you have
to wait between enhies: with
manual recalculation switched on
recalculation onlv takes place
v,/ith Control A. Another neat lit-
tle touch is the Command Cell;
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This can contain a regularlg used
command such as go to a par-
ticular box or print a certain part
oI the sheet - this can b€ ex-
ecuted with Shlft-Copy Return.

YET MORE
Having read so far you may have
begun to realise the enormous
programming complexity oI
Uhracalc and be crying "No
mor€, let me rest!" Sony, but
there is mor€ and it is the func-
tions which follow which can give
the BBC Micro the numerical and
general handling power parallel
to the text handling of good word
processors. You may feel that
some oI the functions and
facilities which follow are un-
necessary, indeed some are for
many people, but they are there
when needed. Certainly s€con-
dary school mathematics and
sclence departmens will ap-
preciate the range, i. e.
t gonomelric functions; RAD(x)
& DEG(x) - degrees to radians
and vice versa; ASN(x) ATN(x)
& ACS(x) - arc-sine, arc-tan &
arc-cosine; num€rical functions
ABS(x) - gives the posltive
value of x e.g. ABS(-56)-
A85(56)-56; EXP(x) - e rais-
ed to the power of x; FIX(x) -gives the integer part of a number
e.g. FlXl12.99) = \2. lf you are
doing accounts this is essential lor
if you are for example doing VAT
calculations by multiplying by
1.15 9ou willfind that the 9 figure
accuracy causes columns to ap-
parently not add up properly by
the odd p€nny or two - giving
accountants heart attacks. So
you use the formula
FIX((X * 100)+ 0.5)/100 where
x is in € - this rounds up to the
nearest penny.

Then there is LOG(X) log to
base e; PI gives value o, pi;
SGN(X) gives + 1 if x is positive,
- 1 if negative and 0 if zero;
SQR(x) square root; TOP gives
number of bltes remaining: it's
us€fulto have this in a box on the
screen if you have a large sheet as
a reminder. If however you do
run out the system does not crash
as some do but simply displays M
in the top right hand corner and

prevents further entries until you
clear some space.

FACILITIES
SUM(area) adds up all numbers
in the defined area. CNT(area)
counts up all the numerical
values in the defined area. This
can for example be used with
SUM to Iind th€ average.
MAX(area) & MIN(area) Iind the
maximum or minimum values in
the defined area. NPV(interest
rate, area) gives the net present
value oI a series of values at the
giv€n lnterest rate; in contrast to
some other spreadshe€ts this uses
the flrst entry as a Period 0 pay-
ment. This function forms the
basls of many interest rate
calculations. IF(logical expres-
sion, value 1, value 2)-may find
few uses in the ordinary home
but there is no exha charge!

It first looks at the 'logical ex-
pression' which is made up of so
called logical op€rators such as(,
) -. AND. OR etc.. and
decides whether it is true and
prints value 1 if true and value 2 if
false (values can also be words).
For example box A1 could be
your Bank Balance, box 81 your
debts, box Cl the words 'Great,
you're solvent' and box D1 the
words 'Bankrupcy and shame'.
Then lF(Al 81 OR A1-
81,C1,D1) gives suitable
messages!

LKP(expression, area 1,
area 2) is another frightener! This
looks lor the 'expression' in area
1 and if it linds it displays the en-
try Irom the corresponding box in
area 2. The 'expressions' can be a
number or a word and in this lat-
ter case wild cards ,t and ? can
be used in the match; e.g. J *
would match any word or words
beginning with J whereas J?
would match any two lefter word
starting with J. If for example you
have a list oI names or perhaps
reletences to a t€chnical paper
and want to change their order
prior to printing, this will do it.
Only space precludes me Irom a
detailed explanaton, but it works
quickly.

You may by now be
thoroughly exhausted but may I
remind you once again that you
can make good use of Ulhacalc
without using or even knowing

how to use most of the functions
but they are there as you develop
uses for the spreadsheet.

I have already mentioned
the 80 page manual. It seems to
me a very good compact, teach
yourself book wilh about 16
pages of well chosen examples il-
lustrating as many aspects of
Ultracalc as possible. I suspect
howevq that it will be found hard
going by the less mathematically
inclined, but the eflort is really
worthwhile.

NEGATIVE
VALUES
So far I have had nothing but
praise, however even the
reviewer of a new Rolls Royce
has to admit that there are some
faults. So what about Ultracalc?
Firstly, a relatively serious dilficul-
ty, no guidance is given for
hansferring part of a she€t to a
word processor such as Word-
wise or View to enable it to pro-
duce a table for inclusion in text
or for the table to be edited
perhaps with printer control
codes. In the same vein no details
are giv€n about Ulkacalc file
shuctures to help more advanced
users.

A most initating faults is that
on the screen and on print-outs
there is a blank single character
column between each column
which prevents neat underlining
across a number oI columns.
There is also a somewhat slow
reaclion to the keyboard, it being
easy to type faster than the pro.
gram can accept data with a con.
sequent need to watch the
dlsplay. I must add that the basic
scree n display is rather
unimaginative in its minimal us€
of colour, the use of Iunction
keys is poor and there are no
facilities to use an 80 column
mode.

But all these comments are
carping criticism. So let's com-
pare it with some other spread-
sheets. First Beekalc the olher
ROM based program from Com-
puter Concepts. The latter only
has two real advantages over
Ultracalc. price and simplicity,
and the simplicity comes from the
much more limit€d features.
Ahhough to be fair to Beebcalc it
makes much better use of BBC

features such as the Function
Keys and colour, can be linked to
Wordwise and is therefore still a
good buy if you only need a nar-
row range of features. In speed
and use of memory th€ two seem
equally good. The other com-
parison I shall make is with
Visicalc the program which
started it all bringing computer
power to the non-computerate.

Historically it took about two
to thr€e years to produce the se-
cond good spreadsheet for
CP/M machines, Sr.rpercalc. This
implies to me at any rate that they
are very difficult to write,
however we now have three
ROM based sheets lor the BBC,
Beebcalc, Ultracalc and
Viewsheet certainly the first two
seem to use some dif{erent prin-
ciples fuom Visicalc. The best ex-
ample b€ing that on normal
Visicalc you cannot actually write
on box 8K255 as it takes too
much memory setting aside
space lor all the other boxes -not so with Ultracalc which does
not appear to use memory like
that. Overall Ultracalc performs
Iast and betta than the Apple
version oI Visicalc with one slight
reservation that Ultracalc can be
crashed whereas Visicalc is im'
mensely robust. I must emphasise
however that Ultracalc is largely
crash proof.

BOTTOM LINE
So as they say - what's the
bottom line? Well iI you have to
buy a spreadsheet now and I em-
phasis€ now. Then compare
Ultracalc with the new Viewsheet
Irom Acornsoft and buy the one
which suits you best. If you have
already got Computer Concepts
Beebcalc as I have and can ac-
cept its limitations for the time be-
ing I suggest waiting until they br-
ing out the upgraded version
which should be available at a
good exchange price. II you can
wait I do feel it might be worth it
so that you can compare the
three products side by side later
in the year.

I cannot help ending with a
word to the BBC. II all your
future products are of this stan-
dard your software income will
render the next increase in
licence lee unnecessary.
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BBCBA5IC

B.M, Landsbeq

The BBC micro has some very
advanced BASIC features, but
there are some unusual, and
even unexpected, wrinkles to be
found in its implementation. The
aim oI this article is to alert the
BBC user to some potential pro-
gramming problems and pitfalls,
and to discuss some of the
features of BBC BASIC that
make it superior to many other
BASICS.

INPUT AND
READ
The first surprise comes when
keying in data using the INPUT
command. Consider Program 1

as a very simple example. You
have disabled the (ESCAPE) key
(using either the {.FX14,6 or
* FX229,l command), and are

running the program. There is no
way of exiting the program short
of pressing the (BREAK) key -right? Wrong! The INPUT routine
treats what has been typed in as a

string whether or not it is a shing
or an integq that is being read.
This means that when it en-
counters an unpaired double
quote character (ASCII value
34), it exists the program with
the enor message'Missing " at
line. .'. To protect a program
against this, there seems to be a
little alternative other than either
wdting your own input routines
using GET or INKEY, or using he
ON ERROR GOTO statement.

It is instructive to examine
what happens when various in-
puts ar€ used, and to follow
through the responses of Pro
grams 1 or 2. Typing HELLO or
"HELLO" will enter the string
HELLO into the input, but il
"HELLO"HELLO is typed, the
interpreter seems satislied once it
finds a matched pair of quotes
and only recognises the first
HELLO. To enter a double quote
character in BBC BASIC in a
Program. It is necessary to have
two double quote characters
together - for example PRINT
"""" prints one double quote
c h aracter. This manifests
itself when in p uttin g
"HELLO""HELLO" and the
middle pair of quotes are inter-
preted as a single quote
charact€r, producing

A few surprises and
some instructive

example to be found in
the Beeh's very own

BASIC.

erTor.
You might have thought that

INPUT interprets what is typed at
the keyboard in exactly the same
way that READ interprets what is
in a DATA statement. but unfor-
tunately this is by no means the
case. The main differences seem
to be in the way variable names
and the ampersand (&)
characters are treated. The
following examples reler to
numbers only, and different
results will be found it skings are
to be entered via READ. The first
column in Table 1 shows what is
entered either into an INPUT via
the keyboard, or through a
READ via a DATA statement.
The second column shows how it
is interpreted by an INPUT
routne. and the third column
shows how it is interpreted by a
READ ror-rtine.

FOXED BY HEX
One important difference is
that you cannot INPUT a number
in hexadecimal format as it does
not seem to know what to do
with the ampercand character (&)
and the number gets entered as
zero. while READ will enter the
correct number (&1000 is equal
to 4096). INPUT allows the
number to be enclosed in double
quote characters, but any att€mpt
to READ numbers enclosed in
double quotes will cause the data
to be interpreted as a shing caus-
ing a'Tlpe mismatch error at
line. . 'error to be reported.

Another important dif-
ference is that while INPUT does
not understand alphabetic
characters (if a number is being
read), READ willtry to interpret it
as the value of a variable with that
name. ln the example in Table 1,
INPUT X will assign a value of
zero to X if ABC is tgped in at the
keyboard, while READ X will
usually exit the program com-
plaining about a 'No such variable
at line. . .' enor if ABC occurs in
the DATA statement. However.
if in the program ABC has
already been assigned a value
(e.g. ABC = 100), then READ X
will assign that value to X if ABC
occurs in a DATA statement.
These findings are in direct con-
tradiction to what is stated on

HELLO"HELLO as the shing.
However, if the string is not
enclosed with double quote
characters, this interpretation of a
double quote character is not
made. so if HELLO""HELLO is
typed in, it is entered directly
without change.

Next, we try to input a string
which has a comma in it, but typ-
ing in ABC, DEF only enters the
shing ABC into X$. If line 20 of
the program had read INPUT
X$, Y$ instead, then X$ would
have contained ABC and Y$
would have contained DEF.
Evidently the comma is inter-
preted as a separator of multiple
inputs. In order to enter a string
containing commas via an INPUT
statement, it should be enclosed

with double quotes - for exam-
ple "ABC,DEF" will enter the
stfing ABC,DEF into X$.

Finally - and of greatest im-
portance - typing in a single
quote character or a shing like
"HELLO causes the progiam to
exit with a 'Missing " at line. . .'
error You may find it amusing to
type a single quote character into
some of the software you may
have bought!

II INPUT is used to read an
integer, evaluation stops once it
reaches a character it cannot
understand in a numerical con-
text - thus 234, "234",234FFF,
"234FFF" all return a value of
234, while an unmatched quote
onc€ again causes the program to
exit with a 'Missing " u1 1;n". .'
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52 AEB COMPUTING JULY/AUGUS| 
'984

ill:l:,,ttil



>RtJN
A=2
B=2
tr=2
A=B AND A=c

A=2
B=7
C=3
A=A AND A<

LISTING 2

LISTING 3

lo
zo
JO

160
llo
tztl
150
t4g

X=0
PROCrecurse
END
DEFPROCrecurse
X=X+l
PRINT X
PROCrecurse
ENDPROC

LISTING 4

LISTING 5

IB
?o
30

tQ@
110
L20,
134

x= a
FNrecurse

END
DEFFNrecurse
X=X+1
PRINT X

=FNrecurse
LISTING 6

2E IF A=B THEN IF A=tr THEN PRINT "A

=B AND A=tr,, ELSE PRINT

ELSE PRINT "A< >8"
56 PRINT : 6OTO 16

"A=B AND'A( )C

A=
B=
A=B

2
3
2
AND

>c

A< >C

l0 X = O
2OX=X+l
50 PRINT X
40 6t]suB 20

to
20
50

loo
l lo
t2@
lSO
140

X7.=O
PR0trrecurse ( X7. )
END
DEFPROCrecurse ( XZ )
X'A=X7.+l
PRINT XZ
PR0Erecurse ( XZ )
ENDPROC

10 PRINT
20 INPUT X'
30 PRINT XT
40 GOTtr 10

>RUN

?HELLO
HELLO

? "HELLO"
HELLO

? "HELLO"HELLO
HELLO

?"HELLO'"HELLOX
HELLO"HELLO

?HELLO" "HELLO
HELLO" "HELLO

?ABC,DEF
ABC

?"ABCTDEF"
ABC , DEF

?"HELLO

answer! It should be noted that
the same code works perfectly in
Microsoft Basic. What then is
wrong?

It is evident that when the
BBC BASIC interpreter has to
look Ior an ELSE, it always ac-
cepts the first one it meets no

matter how many IF statements
came before it. In our example, it
doesn't seem to matter whether it
is the first condition (A: B) or the
second condition (A< >B BUT
A - C) that is not met, it will
always perform what is after the
first ELSE and print "A = B and
A<>C". There is no way of mak-
ing it ever performs what is after
the second ELSE in this example.
The problem only occurs when
every ELSE is not matched uni-
quely to an IF statement, and so
the construct IF..THEN..ELSE
IF.THEN..ELSE etc. will always
perform as expected.

Note that all the IFs and
ELSEs are on one line in Pro-
gram 2. This is actually quite
necessary to make it work even
as it does. Try rewriting the pro-
gram with each IF and ELSE on a
separat€ line to see how even
more chaotic the results may be.

Another possible source of

l,li sEi ng
line 2g
LISIING 

'

et

:ages 227-228 oI the BBC User
:uide. which sp€cifically states
':at variable names cannot be us-
:d for numeric data!

Note that &ABC is a perfecl
. good hexadecimal number in
:5 own right tust like &1000),
:ed READ has inlerpr€ted it cor-
'?ctly in Table 1. Finally, un-
:aired double quotes cause a
\lissing " at line. . .'error in both

LOGIC
irose of you who are used to
:-ASCAL or Microsoft BASIC will-; surprised at the way the IF...
. :lEN...ELSE construct has
:?en implemented on the BBC
-:cro. Program 2 shows an ex-

=rple of a program which uses
:r IF...THEN IF...THEN..
::SE...ELSE construction.
.i.'oen it is run, it is evident that
--e response when typing in A
i-1d B as diflerent numbers pro-
:rces an unexpectedly wrong

x

TABLE 1

Comparlson of how INPUT and READ lnterpret data
INPUT X READ X

DAIA .

10001000
"1000"
(1000)
&1000
ABC
&ABC
1 * 1000
?&E00

1000
1000
0
0
0
0
1

0

ype
000

mismatch at lineT
1

4096
* No such variable at line

274a
1000

!13
" Missing " at line. . . Missing " at line . . .

* If ABC has already been given a value, then that value will be
taken instead of giving an error message. Note that pseudo-
variables like PAGE, TOP, TIME etc. will always return a'No
such variable at line . . .'enor iI in a DATA statement.

I This corresponds to the first byte oI a BASIC program, but you
mav get a dif{erent result if PAGE is not set to E00.
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confusion is that the construct IF
CONDl OR COND2 THEN... or
even REPEAT...UNTIL COND1
OR COND2 evaluates both con-
ditions even if the first one is true.
This happens whether the condi'
tions are functions, comparisons
or variables, and may cause con-
fusion if evaluation of either con-
dition alters any variables, or one
condition is intended to stop the
other lrom being evaluat€d. One
situation in which I hav€ come to
grief is the following:

DIM X(3)
l-0
REPEAT......:l = I+ 1:UNTIL
r-4 oR x0) -0

This program fragment was in-
tended to continue until it had
worked on all elements of the ar-
ray (in which case the value of I

would be 4 or until it finds that
X(l) has not been assigned a non-
zero value.

What actually happens is
that the pro$am terminates with
an "Anay" enor if X is filled with
non-zero values. because even il
I= 4 it still asks whether X(l) = 0,
thus causing access to array ele-
ment X(4) in an anay that is
declared only up to 3.

This also applies to the case
of IF COND1 AND COND2
THEN . . .. as even iI COND1
is false. it still evaluates COND2.

PROCEDURES,
FUNCTIONS AND
RECURSION
It should be said that probably the
most important difference bet-
ween BBC BASIC and mosl
other BASICs is the possibility oi
using procedures and functions,
and now we examine quirks and
limitations in theiI implementa-
tion. The first finding is almost the
absence of a limitation - there
appears to be no limit to th€
number of procedures and func'
tions you can have in any pro.
gram provided there is suflicienl
memory Ior them. I have t€sted
this by defining over 255 pto-
cedures in one program and on
problems of any kind were en-
countered. The next test Iper

formed also gave good news,
and that is the depth to which a
procedure may call another pro-
cedure (or even itself'). Before
discussing the results, it is instruc'
tive to compare the effect of pro-
cedure or functron calls with the
best that most BASIC implemen-
tations give you - the GOSUB
call.

Program 3 is doomed to
lailure, but is designed to show
how many times one subroutine
may call another before an error
message of some kind is produc.
ed. When run, it stops on the
27th iteration with the message
'Too many GOSUBs at line 120'.
Thls feature is well documented
in the User Guide. Thus care
must be taken not to 'blow the
stack' when subroutines callother
subroutin€s - the depth of call
that can be reached is less than
30 no matter how much memory
is available. Other BASICs seem
to have a similar limitation.

STRUCTURAL
The situation is quite di!
ferent with procedures and func-
tlons. Program 4, when run on a
BBC model B micro using MODE
7, showed a depth of call not oI
27 - but a phenomenal 2158! In
a graphics mode which r€serves
10K of memorv (e.9. MODE 4),
the depth of call was 1449, and
in a 20K graphics mode (e.9.
MODE 1) it was 661. What does
all this mean?

It should be mentioned that
this program is recursiv€ - which
simply means that a procedure
makes a call to itself, or calls
other routines which call it. A lot
of problems may be solved ef{i-
ciently using recursive techniques
and BBC BASIC is designed to
allow such recursion.

ln order to understand what
is going on, we ask what happens
when a routine (which means a
procedure or function) A calls
routine B which in turn calls
routine C. Then C is called, it
must 'remember' where in
routine B to return to when C has
finished (and also any local
variables in B). and in addition
where in A to return to when B
has Iinished. This process occurs
whether A, B and C represent
the same toutine (in which case

the call is recursive), or different
routines. and the depth to which
we may make such calls is limited
by the memory of the machine.
Some languages - for example
LOGO - can deal with Program
4 in a diflerent way allowing such
a procedure to call itsell lot ever.
For a more detailed explanation
of everything in this paragraph,
the reader is advised to reler to
my article "Some Experiments
wlth Recursion" which appears in
Computing Todoy (April 1984).

PROVEN
Now we can explain our
observationsl BBC BASIC
res€rves the area of memory bet-
ween HIMEM and LOMEM as
free memory, and by dividing
(HIMEM - LOMEM) by the
number oI iterations that Pro-
gram 4 made, we can show that
each procedure call uses up 13
bytes of memory. This formula is

reliable only if the program does
not reserve much memory lor
variables such as large arrays or
strings. Whichever graphics
mode we are in. we always end
up with the same answer.

As well as,ust calling pro-
cedures, one may pass integers,
real numbers and even strings as
arguments. These are heated as
local variables, and will increase
the number of bytes used per call.
Progam 5 is very similar to Pro-
gram 4 except it pass€s the in-
teger variable X% through as an
argument, and using the method
described above, it can be shown
that each level of procedure call
uses up 21 b9 es. If every oc-
curence of X% in Program 5
were replaced by X, each pro'
c€dure calf now wotrld we up 22
bytes. This is not too surprising as
X% represents a 4-byte INTE-
GER variable and X represents a
5-byte REAL variable. and this
demonshates that the memory
usage in passing each parameter
consists of an overhead of four
bytes plus the number oI bytes
that the parameter itself needs.
Strings may also be pass€d into
procedures. and passing a string
of lenglh 10 (which takes 11
by,tes of memory) makes each
procedure call use 28 bytes.
Passing more than one argument
through a procedure call raises

the number of bytes it uses in a
predictable fashion.

Procedures may also contain
LOCAL variables. and if in Pro-
gram 4 a n€w line (say 105) con-
taining LOCAL A% were added
after the DEFPROC statement,
each procedure call uses 21 bytes
iust as iI an integer variable had
been passed through as an argu-
ment. Similarly. if our new line
had contained IOCA[, A. each
call would use lp 22 byles.

If you wish to write recursive
programs (or just split your pro-
gram into lots of little procedures)
we now have a {ormula which we
may use to calculate the number
of bytes €ach procedure uses up
per call, and that is:

13 lor lhe procedure
call

+ 8 lor every integer
+ 9 for every real

number
+ (5+N) for each sting of

length N (whether
LOCAL or passed
as a param€tef) .
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Now we come to functions,
and Program 6 demonshates
how a recursive function call
mlght be made. Using the
methods outlined above. we can
show that each simple function
call consumes a massive 25 bytes!
The overheads caused by passing
parameters or by declaring
LOCAL variables apply equally
to functions as well as to
procedures, and replacing the 13
by a 25 in the above formula
describes the memory usage of
each function call.

The conclusion I draw from
all this is that procedures and
functions are very valuable
computing tools, but care must
be taken in their use if you wrlte
any programs which are recurslve
to any $eat depth.

We now leave the subject of
recursion, but have not yet finish-
ed with procedures. It appears
that a procedure may have many
entry points, and will continue
executlng until it meets an END-
PROC. ftogram 7 shows an ex-
ample oI this, and the results
when run show that when
PROCfirst is called, it also ex-
ecutes PROCsecond and PROC-
thtrd, and keeps going until lt
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to
2$
30
40
5S
60
7g

roao
1010
to20
I loo
I I lO
tt?o

'., such variable

LtsflNG 7

:?ls an ENDPROC statement.' .es 1030 and 1130 containing
:\fPROC are add€d, the pro-
,-::i outputs 1, 11 and 101 as
i,:?cted. Program 7 not only
:..ronstrates a possible short cut
r coding overlapping pro-

:::'rres. but highlights th€ fact
-= BBC BASIC does not com-
: :.r. and the sort oI error that
-:it occur, If an ENDPROC
j::ement is accidently omitted.

VAL AND STR$
--e functions VAL and STR$ are
: :::rplementary in that the lormer
.-i!erts a shing to a numerical
: .re. and the latter converts a

- -:nerical value to a shing.
VAL seems to act upolr a

:: rg a little bit like INPUT ap-
: :C to a numedcal variable, in
:. r: it evaluates the sEing only as

=: as the input makes numerical
::1se. For exa mp le
. {L("234.5ABC") returns
-:; 5, while VAL("&1000")
: -:kes upon the ampersand
j _:aacter and returns zero.

It is STR$ which contains th€
-:.r surprises! STB$ handles
:,:.able names and hexadecimal
-:bers well enough, but what

:: you think STR${234.5A8C)
-:uld do? If you guessed that it
-::rms the string "234.5" you
. : uld be wrong! In fact, the pro-
i::n exits with a'Missing )'eror.' :s relevant to note here that
'=.::er VAL or STR$ need their
iijrments to be in parentheses,
:-: for example the rather
.:ange looking STR$&10 will
'=:._rrn "16" just like sTR$(&10).
i.=:urning to our earlier example,' we now try PRINT
::R$234.5A8C we get the' -owing response:

command VDU X,Y produces
the same result as PRINT
CHR$(X);CHR$(Y). Note that
VDU X; is interpreted as PRINT
CHR$(x MOD 256);CHR$(x
DIV 256) - note the order in
which the bytes come! If some of
the characlers in a VDU se-
quence are control codes (ASCII
values 0-32), it may initiate an
action like moving cursors, defin-
ing characters and windows,
clearing the screen etc- Many
BASIC commands (for example
PLOT. GCOL. COLOUR) may
be expregsed by a VDU
command.

After that all too brief survey
of what VDU commands are sup-
posed to do, let us see what hap-
pens iI we send numbers which
are negative or too large. As a
character must have an ASCII
value between 0 and 255. 1oo
Iarge' refers to numbers geater
than 255. VUD 100 prints the let-
ter "d" (as €xpected because
CHR$(100) is a lower case D),
but so do VDU 356 and VDU
- 156. Evid€ntly, a positive
number X is heated as X MOD
256, but a negative number X is
heated as (256-X) MOD 256.
CHR$ acts in a similar fashion
too. It is noteworthy that VDU
25699 willprint a "c", while VDU
25699; wlll print "cd" - if you
are not certain why then read
these last two para$aphs again.

The commands MOVE and
DRAW (which may be invoked
from a VDU 19 command) need
two blrte variables which are in-
terpreted as signed numbers and
thus must be between - 32768
and,32767 . Any number outside
this range gets "wrapped around"

- for example MOVE 65536,
65536 is identical to MOVE 0,0,
and the sequence of commands
MOVE 32767,32768:DRAW
32768,32768 pauses for a short
tlme before plofting a diagonal
line across your screen (because
32758 is actually lnterpreted as

-32768).. ll you are writing
graphics software and allow
points to be plotted anywhere on
the assumption that any point
outslde the window will not ap-
pear on the screen, beware of let-
ting gour numbers get much over
60000!

TAB is used to place the cur-
sor at a particular point on the
screen. and is related to the VDU
31 call. lf you wish to use PRINT-
TAB(X,Y)" * " to print a star at a
required position on the screen,
and either X or Y are larger than
the text window allows, the TAB
command will be completely ig-
nored. Thus PRINTTAB(10,10)
" l. " prints a star on the tenth col-
umn oI the tenth row, but
remem&ring we may only have
rows 0-31 of text, PRINTTAB
(10,32)" ,* " does not even make
a valiant effort to put the star in
column 10 oI the next row. Many
VDU commands are similar in
this respeci. Another common
feature is the wrap-around which
occurs for numbers outside the
range 0-255, thus for example
PRINTTAB (256, - 246) is
treated as PRINTTAB(I0, 10).

HELP NEEDED
The final peccadillo to be
discussed in this article concerns
VDU 5 which causes text to be
written at the graphics cursor
rather than at the text cursor. ln a
program I was writing text was
being displayed in inverse mode,
but then I wanted to display text
still in inverse mode, but at the
graphics cursor so that I might
write'between the lines'. In text
mode, it seems easy to get in-
verse mode by first setting the text
foreground colour to black
(COLOUR 0) and then setting
the text background colour to
white (col-ouB 135). Note thar
COLOUR 135 works in all
graphics modes 0-61 However, I

could not find any combination of
COLOUR or GCOL commands
which would rnake the text
background come out as white
once VDU 5 had been called. I
still have not found a good way to
do it - in fact I would be very
grateful to hear from any of you
how to overcome this problem!

I hope this article helps you
to get to gips wrth BBC BASIC.

VDU - RELATED
COMMANDS
The VDU command is normally
followed bv a series of numbers
which may be separated bg
commas, spaces, or semi-colons.
These numbers represent a series
of bytes (or if semi-colons are
used. the number will be s€nt
as a series of hlo bytes), and the

X=0
PROefirst (X)
X=1O
PR0Csecond ( X )
x = lOO
PROCthird (X)
END
DEFPROCflrst(X)
X=X+l
PRINT X
DEFPROCsecond ( X )
X=X+1
PRINT X

L2o,0
t2to
t22D
tzso

>RUN

stead. For example,
ABC=100:PRINT
STR$234.5A8C gives the
following response:

234.5
100

It is evident that when STR$
meets a character it cannot
evaluate as part of a number, it
interprets whatever follows as a
BASIC entity. It also appears that
STR$ can not be persuaded to
return a string in hexadecimal for'
mat - for example PRINT STR$
(8100) merely results in a'No
such variable' eror.

STR$ also shows round-off
errors in a systematic way, and
we will consider numbers to three
decimal places. Whereas STR$
(63.001) will retum a shing con-
taining 63.001, STR$(64.001)
will in fact return a string contain'
ing 64.0009999. Upon closer in-
vestigation it app€ars that allsuch
2-digit numbers less than 64 are
retumed exactly. and all such
2-digit numbers greater than 64
show this kind of round-off error.
Similarly, all such 3-digit
numbers below 512 and 4-dig,t
numbers below 4096 show no
round-off errots. It is no coin-
cidence that these boundaries are
all powers of eight (for example
4096 is 8 to the power of 4), and
these results tie in with the way
real numbers are stored in BBC
BASIC.

DEFPROCthi rd (X)
X=X+l
PRINT X
ENDPROC

1

2
5

11
t2

101

i ..e assign a value to the variable
.3C. this value is printed out in-
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Your BBC Micro can nowteach
you a foreign language in just12
hoursrvia Linkword from AcornsofL

Linkword is a software series of
four language courses - Frenctr,
Italian, Cerman and Spanish and is
ideal for those who want to pick up
an elementary knowledge before
going on holiday, or for business
people who need to acquire the
basics in a hurrv.

J

Each 12 hour proEam is
based on a revolutionary new
formal -aking learning en-
joyable rather than laborious.

For instance, the Spanish
word for bread is pani so you
are asked to imagine a pan
fullof breadand hold that
image in your head for
10 seconds.

This method will

.l'.1, '1',L',L' rl, !L rL'

rl rapidly enable you to

C
C

o

I
* r : .1 fuo

onJoull
am y0UT

rsonaI
tuton

)

.r. ,fr .. ,G ,t 
- 

]3 I
L-ttI



I
]T PI

g^
EA"-
__-ra- '

-4
$

)

u

ruild up a vocabularyof around
100 words covering a wide range of
,rsefirl topics.

Once agairlit's another exciting
limension tofulfilling your BBC
Uicro's potential.

You can order by f.lIi"g in the
oupon opposite. Credit card

rolders can order by calling 0933
:9300 d*i"g office hours.

Nternatively, yott'll find all
four Linkword programs at your
local Acornsoft dealer. (To frnd
outwhere that is, simply call
0r-200 0200.)

They come in cassette
form, complete with an audio
cassette demonstrating the
correct pronounciation.

And atjustSl4.95 each
it shouldn't be hard to
talk yourself into bopog

Please send me the following language so{tware
packages at S14.95 each.

PROCRA]I1 TqX{L
French

Italian

German

Spanish

TOTAL

I enclose Po/cheque payable to Acornsoft Ltd.
Or charge my credit card.

Card N
\mex.rl.tiners/Visa/Access (Delete)

Please send me details of the BBC
Microcomputer Svstem E
Please send me the latest Acornsoft Catalogue E
Nam

ng, Denington Estatg
2RL.

(codc
Acomsoft
uae only.)

sBxr3

SBXI4

SBXTs

Address

Signature
Regietered No. 1524?63 VAT No. 215 8123 85

one. /ooRr{s+T

)

/|COn SaFI HOi/E STt oY

ll'lllLllllN,l

E

I

I

-a

o ,CORIGTFI HOi/lE SIUUY

GltrlR/llllN

,{OORI{SCFT HO{I'E STUDY

SIPIINIISl{

\

I

QUANTITY

SBXl6

..-t---

Postcode-

-
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This program is called EPRINT
and was wdtten specifically to
simplify the use of the Epson
FX80 printer, particularly the
fancy font styles.

The program will also work
to a limited extent with the MX80
sedes printerc. The documenta-
tion is in two parts, one is the
EPRINTed version and the other
the raw text (printed using the
VIEW print facility so any
spurious unintentional blank lines
are caused by VIEW perforation
skipping).

I have used byte arrags as
the largest number to be stored is
225. The DATA statements on
lines 440 to 480 refer to com-
mands, the data is in groups of
five numbers as follows:
lst number array element ad-
dress
2nd number the number of
humbers/characters in the reie-
vant Epson code or an indicator
of special action
3rd number the first ASCII
character in the EPSON code
4th number the aiternative to
the first ASCII character (the first
character switches code on the
second tums it off e.g. the entry
corresponding to $e (33,8,77,
80,0) has M as the f:rst character
and P as the second)

sth number a switch indicating
which oI the 3rd or 4th numbers
should be in the Epson code e.g.
$e starts off with this number 0,
the first time $e is used this is set
to I and ESC M is sent to the
printer, the next time $e occurs
this number is reset to 0 and ESC
P is sent.

The character following the
$ is read, converted to upper
case if in lower case. the'smallest'
character allowed is $ (36) so 36
is then deducted from the code.
The first 5 numbers of line 440
are 0,0,36,0,0 this is for the
$$ command which prints a $,

the second number is 0 as no
EPSON code is needed to print
this, the third number is 36 ($)
and the fourth and fifth numbers
are not needed so are set to zeto.
For Epson codes of the form
(CHR$ (n) the second number is
1, it is 2 for the CHR${27); "c"
codes (ESC T is the only one of
these the rest needing special ac-
tion). A second number of 3 in-
dicates codes CHR$(27)t"c";
CHR$(n) etc. Second numbers:6 require special action -
usuallg iovolving the reading of
the cunent switch value eg $e, 0
means switch on and one means

switch off. The most difficult one
to implement was the super/
subscriDt facilitu.

The set of DATA statements
on lines 490 to 520 refer to DDT
commands, here four numbers
per entry are required. DOT
commands can onlY contain
alpha characters, the smallest of
wh,ch is AA which is coded as
65' 10+65=715 which is re-
duced to 0 on line 780. There is

however no command. AA the
smallest being. DC (68'10 +
67 -715). The second number is
again the number of characters in
the Epson code, or 9 which in-
dicates special action needed.
The third number is the chaEcter
following ESC and the fourth is
the maximum value any number
following the dot command can
take, zero indicates that the value
of the number is not critical or
that no number is allowed.

Both blocks of DATA state-
ments are terminated with -1'so it
would be very easy to add more
data items without the need to
reorganise the existing ones.

The data is read into parallel
anays. A% to D% being used for
$ commands and E% to G % for
DOT commands. Variables and
procedures are as follows:

Easy access to your
Epson printer with this
utility which handles

text files. Direct control
of Epson commands at

your fingertips.

P%

U%

cr
st%

text$
eol
In%
K%

sup% )

Keeps track of the input data line numbers to facilitate
effor hacing
A switch for the underline command 0 meaning oII
and 1on
Set to 1 iI the last character read was a RETURN
lndicates if the last RETURN read should be printed
(if the next DOT command read is .FF, printing a car'
dage return at the end of the line before the new
page could skip to a new page anyway so the effect
would be a blank page, also iI .SP (ESC J) is used
then the space left would also be greater than ex-
pected iI the line before the gap was terminated with a
RETURN)
Are flags indicating the state of the super/subscript
commands
Used lor enor messages
End of file indicator
The second parametet of PROCenor
For reading data characters, if a command is read
then points to the anay element conesponding to
command and for $ commands is then set to the
character lollowing the $ command which would
otherwise be lost
The cha.acter to be pdnted after ESC in the print
code (see 3rd number decription above) - $ com-
mands only

char2% The alternative to charl% - S commands only
char% Similar to chatl% but used for DOT commands
maxn% The 4th number in the DOT commands array data

(see above)
T% The last character read on DOT command lines
N% Used by PROCdollar for sLr per/ su bscripts and PROC-

dot for the number (if any) which follows the dot
command

PROCdollar executes $ commands
PROCdot executeSDOTcommands
PROCuline executes code to switch underlining onloff
PROCchkflag checks state of and sets sup% and sub%, sets

N%. K%
PROCsc prints single characters
PROCsw2 executes DOT commands of + / - form (ESC

char codes)
PROCsw3 ditto but (ESC char 1 or ESC char 0 codes)
PROCspecial selects non standard routines
PROCdc sets up a user defined character
PROCcT resets the redefined character to its standard font
PROCperf sets/cancelsperforationskipping
PROCht sets horizontal tab positions
PROCvt sets vertical tab positions
PROCerror prints error messages (all errors are hard)
FNcalccom calculates value of DOT commands
FNreadn reads number on DOT command lines

size

MODEL B/EPSON PRINTER

-
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PROGRAMMING/UTILITY

mode.'l used ESC W instead of
SO for enlarged characters
because SO is cancelled by line
feed and all the other font chang-
ing codes have to cancelled by
specific input of a code. Reverse
feed {ESC J) was not provided
because of possible damage to
the printer if Lrsed when the print
head is close to the paper per-
forations. Vertical tab positions
,IESC B) are easrlv set bv ESC b
@ (.VT 0 erc.t.

USING THE
PROGRAM
A program for printing text files
on an Epson FX80 printer.

This documentation should
be read in conjunction with the
FX80 Operation Manual.

minated by retum - ASCII
code 13.
2. $ commands - these may ap-
pear anywhere in the text (excepi
in dot commands); the $ is
followed by a single character
which may be a letter (either
case), another $, a fullstop, or an
underline.
3. Underline - the lirst occur-
rence switches on underlining
and the next switches it off.

The printer is initialized
(ESC @) before and after prin-
ting the text. The commands are
described below in the approx-
imate order given in Appendix H
of the Epson FX80 Operation
Manual.

CONTINUED OVER
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I have had it suggested that
the program should provide com-
mands to cenhe text and auto-
matically print page numbers but
decided not to implement them
as besides greatly increasing the
code this would take the program
along the path towards a word
processor which was certainly not
my intention. To centre text one
has to know what font style is cur-
rently being pdnted and page
numbering requires keeping hack
ot the l/2L6" line increments.
cu[ent line spacing etc. Both
facilities are not difficuh to
achieve manually and I have cer-
tainly had no problems myself -see the documentation lor
examples.

Not every command in the
Epson manual has been im-
pl€mented, in particular bit image

The text file consists oI the
characters to b€ printed and com-
mands to conkol the layout, {ont
style etc. The chaEcters in the {ile
must have been w iten using
BPUT IVIEW wdtes its Iiles in this
form).

There are three types of
command:
1. Dot commands - these must
be on separate lines and the first
character on the line must be a
full stop. The full stop is followed
by two alpha chatacteE (case im-
material) and there should be no
space between the full stop and
the letters. Some commands are
foilowed by + or - (again no
spaces between the letters and
the +,/ - ) and others by one or
more num&rs - spaces are
allowed between letters and
numbers. Dot commands are ter-
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Epson Epri nt

sI )

oc? t

ESC4)
ESCS)

ret5/Eancelg itrlics.
Input t.xtt

aiit.licrai ..d no.m.l

itaricr .nd nor,nal

Epson

ESC I

Eprint

.Pll n Sets print nocl..
O <= n <- 63. ,he progrrn
ttop. xith .n .rror
o.5s.9eifn>65.

ESC 3 . LT n

E5C Sets/canEel s undcrlin.
lnode. Input t€xt!

an _undlrl in.d_ idd

an underl ined dord

ESC A LUn n/7?" I !n! sp.cinq
(n < 86).

Pap€r Feed Execution/Print Head Control
ESCE)
ESCF)

Sets/cancelE llllPh.EiEed
EEEA

LF

Epri ht

tl

.SP n

ESCG)
ESCH)

S.tslcancel s doubla rt.ake c..ri.9! .eturn and linc

ESC fr )
ESEF)

S.tslEancelr et ite,nodc. CR

ESC J

Carriage return onl y.

ESCSO
ESCSl
€sc T

t+ sete sup.r6rript ltiod!
o. c.nc.l5 rubscript od..
a- s.tc aub.cript rode or
c.hcels suP.rrcript ,|oda.

ax t+2t-+Bxt-tt++c
printr aE! Ax'+Bx r+C

n/216" pap?r feed
(n < 255).
N.B- thi 3 doas not
carrrage.eturn eo
thi s e+flct use 5r
the n.xt ch.racter

to grt

to b!

ESCN)
ESCO)ESC !J sct5/cancel s .nra.9.<l

ESC p + 5€t€ p.oportional odc
- c.nc.ls it.

Fornat Control

Line Spaci n9 EP!97 Ep.i nt

abES Backsprc! one ch.ract.iEp. r nt

1/€" I ine

7/7?'tTne

Epson

ESC O

ESC I

ESC 2

. LSO

. LSl

. LS2

3P.ci ng.

sP.ci n9.

!P.ci n9

ESC D Sets horizontal tab
poEi ti on..
O<n<l38tO<k<55.
N.B. first coluon iE
rolunn O .o if .TB 5 it
slt tt (r.. belo*) rill
gt.rt printing in tha 6th
pri nt colult|n froll th!
left n.rgin.
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sets/canEel t condeh6ed
rnod.- Input t.xt:

tEcmdensGdtc and norn.l

aaidn!.d .nd no.n.l

n/216" I ine spaEing
(n < 256).

Ski p ovcr parforationr n
i5 the nunb.r of linlls to
be skiDc.d (n < 124).
n = O crnr.l s.
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tt

vcn

Hori:ontal tab.

V*ti cal tab.

Doxnload Character

Epson EprintSets vertical t.b5
(thc r's) fo. vertic.l
format unit nu.nb€r n.
n < a, o < k < !7.

E6C&)
ESCT)
ESC:)

Thir Eor.nd r.ndr to the
printer .ll th!
instructlonr n.c?.!..y to
print . uslr d.fincd
char.ctrr. .cR r.$tr.

-DC 27- llt lt t tl I 2t0 ? at I J8 0 0
thi r i. 7 redetin.d

.cR
and no|. its Z .g.in

thi s i3 6 redefincd
and nox its 7. again

Initial izrs the print€r.

tli scet I aneous

Epson Epr r nt

ESCS)
ESC9t

.PE+ or . FE-

.HS+ d . HS-

.*hl oad CharaEter

E-P! o!

+ enabllc paper 6nd

- dis.bles papEr end

+ Eterts ltnidirlctiooal
Pri nti n9

- setG bidi.Ectiohal
pri nti n9.

S.tE n inEhEs per p.9€(O<n<25).
Set3 right n.rgin. See
llanu.l for constreirts on
n. N.B. I{ you print a
ch.r.cter in th.
rightmost colunn .
carriage return + r ine
foed l{ill be output
autonati Eal I y.

Sellcts wertical f ormat
unit nu.nber n llhich must
h.v. been Epacifi.d in a

cSC

Skipg to top of nExt
pase.

S.tg n lirleB par p.ge
(O < n < l?B).

:cco
o

Epri .tt

. PI n

ESC @ .sT

Epson Epr i nt

EsC E

ESC U

Ini ti al i 2es the printer.

Selerts int.rnation.l
charactrr sEt as fol lox!:

.DC nm

.cR

Set le{t 0a.9in to coluin
n. N.B. First pri nt
column is Eolumn O.

t9
tl
tk

Th!3 connland 5cnds to the
Printe. all the
inrtructions nlcls.ary to
print a user d.I ined
ch..aEt.r. .CR r!s?ts.
Input tr,(t:
.DC ZZ ll9 lt 9 at 9 2t0 ? 6r t !8 0 0

thi! is Z r.defined
.cR

.nd nod its Z rgain

thi s is 6 .cd.finEd
.nd nor its Z .g.in

+ s.tc incr.oental .iod.
- c.nc!l. it.

Eorint

ESC i

ESC s

N. B

+ Eets hall Epeed p.int
- canc.l s it.

sc8
sc9

ST

If tt b.qins a line and is neldad to be follo..d
by a {ull stop (no intervsing gp.ccE) inslrt the
+ull ltop r{ith 5. i.e. :}t- should b. ttt.
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Acti on

Act i on

+ ln.bles prpar .nd

- dirabl.c p.p!r rnd

.DC na . ,,,.. r,,

.cR

.DI+ or .DI-

::C I

::a & )
.-c 7.,
::C : )

AiEric.n Engl ish

Dan i.h
Sprnirh

UK Engl irh
It.li.n
Input tcxtr taeauso
printr .!! l5O

t{ you Hant a a ir th. t.xt o. an uod.rline or n.l.d to
b.gin a lin. }|ith a {ull Etop th€n u.. ttr t_ and a.
accordi ngl y.

.:- € CONTINUED OVER



l0m7.=59 ! dol7.-229
2ODII'I AX dlZ,Bz dlz,C'1l lll7-,Dz dlil,E1- dotir'Fir doLT-rgz

dotZ
3O?Z=1, U;i=$ | crX,=O: EtZ= l: supz=O: EubZ=Oi textte'r ": epfZ=

o: lnZ=O
40*FX6
sOPRINT "sxitch on printer and preEs return"
60REPEAT UITIL GET=13
T0INPUT "f!le to be printecl " ftt
aorF LEN(ftt)<r oR LEN({ta) >10 60T0 70
?O+ i I e=oPENIN ({ ta )

IOOFOR IZ=O TO dlz
t lgAL? 17.=O I 87? 17.=O I CL? U.=B t D:/.? lZ=O
I?ONEXT I7
l3OFOR IZ=O TO dotz
l4OE7.1 lZ=Or F1l? U.-Or G7.? lx,=t,
150 NEXT tZ
l6OREPEAT
ITOREAD NZ
IAOIF Nz>dlZ PROCerror("t array element address too I

arqe - elenent iE ",NZ)
190IF NZ<O GOTO 2lO
?O0READ AZ?NZ,BZ?NI/,,C2?N7., DZ':NZ
21OUNTIL NZ<g
22OREFEAT
zSOREAD NZ
24OIF NZ>dotz PROCerror ( "DOT a.ray element addresr to

o large - elehent is "!N7.,
25!lrF NZ<O GOTO 270
?6OREAD EZ?NZ, F7.?NZ, GZ?N7.
zTOUNTIL NZ{O
2AOVDU 2
29(,VDU 1,127 tL t64
f,OOREPEAT
3lOK7.=aGETI+ i I e
5?OIF KZ=ASC ( "t" ) PROCdolIarr60It} :l9E
53OIF KZ=ASC(". ") AND (crz=l OA stz=1) PRECdotTGOTO 3

1S
34oIF KZ=ASC ( "._" ) PROCurine:60T0 ]9O
35OIF KZ=1f, AND crz=l FFINT:FZ=FZ+1:GOTO 39O
a6@tF K7.=13 c.Z=l I F7.=7i1+ L I GOID 390
a7@lF c.i|-L crZ=O: PRINT
:l80stZ=O: vDU Lz
:5gOUNIIL EOF*{ i I E
4O0VDU I ,1:
41OVDU 1,27,1,64
420VDU 3
4i:closEifi le
4:]OEND
44ODATA O, O, f 6 t O, O, 6 r ? r A4 ! O I O, 7, :, B:j, O,O, B r 2, 84, O, O,9

,3,45,O,O, lO,O r 46,9, O
45ODATA ?9 r6 ! A?,O r O ! 30 r 1 ! a I O I A, f, 1, 7, 15, tA,O | 3? tg | 7 t, 7

?r0,t33tA,77,AOtO
460DATA f, 4 t 6, 42,O, r, J5, 6, a? | O ! 2, ;6, I, 47,O, O, f, 7, A ! 5?,5

tr, o,38,5, A2 t O rA
4TODATA 3?,6, a2 ! O,4,40, 1, 1O, O,O,42,6,82, O,7,46,1,13, S

54OIF EOF*ri lE GoIo 75O
55OIF crz=! crZ=A: PRINT
55OKZ=BGETiIfi le
s7tllF K'X,i'96 AND El-i 12il Fz=l{7-f,z
58OlF kZ<56 PROCerror ( "unkno*n :a conhand in line t'tPZ

)

59OKX,=|<Z-36
6O0!lF tt7.=7 oF l.az=g PFocchkflag
6lOsi zeZ=AZ1E7.
6?OEhar rZ=BZ,:YZ
63och ar ?1=C1t ?K)L
64OlF charLZ=O PROCe..or ( "unr.no{n t comoand in line "

,PZ)
65OIF si?eZ=O PROCEC(Eharl7.) :60T0 758
660IF si:e;1=1 vDU I,char17.!GOTO 75O
67glF si.ez== vDU 1,:r,1,.ha.lZ:GOTO 75O
68OIF Ei:eZ=5 VDU 1,:7,1,cha.17.,1,N2:6t]T0 75O
690IF si: e7.=6 si:e7.=9rEOTO 7:E
TOOIF .ize:z:.9 FROCerror ("sl:ez 9 rn 'dotlar' data ele

TtglF eizez':6 DL?FZ = \D7,^t7,+t) rlOD : ELSE PEOCerror (

"a .. rize7. < 6 in 'dollar' data etement ",U7.)
72glF .izez;1 vDu l,:7
73ElF si=e/.':,9 AND D7,:1.17=l vDU 1.cha.17. ELSE IF si:ez

i:9 VDU 1,charzz
74OlF ei:ez=? VDU I,char17,1!D7._t 7.

TSOENDPROC
76oDEF PROCdot
77OIF EOF*f i I e GOTO 1O:g
TBOKZ=FNcal ccono_715
79OlF KZ<32 OR Y7--22a PROCe..or("unknown connand on I

EOOIF kzil-\195 AND Lz.iI55 AND st7=S FFINT:crZ-O:st7.=1
ELSE crz=or stx.=t

a lAii z?Z=E7-?EZ
AzOc|.ar 7,=Fil?UZ
B3OEavn7.=81!?Kz
A4OIF iizez=O PFocerror ( untnown command on Iine "rPZ

)
ASOIF maxnT>E AND T7=1tr FROCerror ( "number expeEted in

dot command on line "rP7.)
A69IF oaxnzlo NZ=FNreadn: IF NZ.A 60T0 960
ATOIF sizez=l VDU I,charz:60T0 960
ABOIF sizez=z AND naxnz=O PROCsr2(charz):GOTO 960
a90IF Ei:ez=2 AND cha.Z=?sg NZ=NZ+4a:VDU 1r27rl!NZ:EO

TO 960
9OOIF EIzez=? VDU 1,27,1!Ehar7.:GOTO 960gl0lF eizez=i, AND oaxnz=O PeOCsr3(charZ):GOTO 960gzOlF .izez=3 vDU t,!7,l,charz,r,NZBEOTO 960
93OlF 5i ze:l=4 VDU I r?7, I,char7., 1,O, I,NZ: GOTO ?60
94OlF 3i2e)l=9 PRocspecial :60T0 960
9sOPROCerror ("invali., siue1 in 'clot'd.ta eteoent "iK

'x,t
96OKit =l.t
9TSREPEAT
98OtF kz=r-: OR EOF*rrle 60T0 lol0
99AKZ=BGET|f i re

tOOOIF K7=13 Pz=Pz+r
IOIOUNTIL l<Z=1; OR EOFtf i I e
IBzOENOPROC
1O3ODEF PROCUI i ne
lO4OlF uX,=O UZ=l ELSE u7.=o
loSovDU t,27r 1,45,1! U7.
Ig60ENDPROC
lOTODEF PROCchkflag
IAAOIF KZ=7 AND Eup7.=1 6t1T0 ll40
LO9AIF rZ=-7 AND subz=l subz=E: K7.=6 r 60T0 114O
LIOOIF K;a=7 supz=t: NZ=O: GOTO l14O
I I IOIF sub7.=1 60T0 l140
I l2g IF supz=r supz=O: KZ=a: GOTO ll4B
! !SOsubZ=r: Nz=1
r T4OENDPROC
I IsODEF PROCEC {cha.z)

,0147 t6,Eiz,O tA I
4A6DATA 49,6,

d to,39 to,93 tO tO
4gODATA 32,9,

5, E, 1A1 ,3, 105 t O

44, I
82 tO

o, o,

,9!OrS
! 3, 50, !, I I,OtO,5:1,6,8?,O,6,54,4,69, 7

f,7 t 9, O I O, iA , I , 85 ! O,55, 1 ! 1?,O,88,3,I I

sogDATA 122, 5, lOBr 157, 128, 2 r ?55, ?, r29, 3,s1 ! zss, ltO ! 3 !
65 r 45, 154,2,57,9

51ODATA 155,9,6, O | 13A,4,67,22t761t 3,67, r27,152r 5,33,6
3tt67,3,tt2tO

szoDATA 1a2,3,a! t r37,191 ,9, O, A, 195,3 t74,235rt99 r2th4 |
-1,2t2,3 t47 ,7 ,229 r 9,O,O | - I

53oDEF PROCdol I ar

PROGRAM LISTING

MODEL B/EPSON PRINTER
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PROGRAMMING/UTILITY

'- t6@lF c.'/.=L ErZ=O: PRINT

: 1SOVDU Eharz
. l9OENDPROC
::OODEF FNreadn
-:t@IF EOFltti le nunz=-lrGOTO lj?o
::2Snum7.=O
:]fOREPEAT
::4oTZ=BEEI*f i re
::5oUNTIL TZ .i> f,: OR EOFS+il€
: ]6OREPEAT
::7@IF EOF*{ i I e eofz=l
.:Bg[F rzl47 AND T7.i:sA nun1=duhzxl,,+1't-49t lF eoIZ=@ rZ

.:iET{+ i r e
::?oUNTIL fZa4B OR -lzl57 OR e6{Z=1
r:OOIF maxnZ>O AND numz>naxnz PROCerror("invalid nuobe

- rn conlnand on line "'PZ)'-lL9jlF 1Z=13 P.,l=PZ+l
:::O=huhz
:liiODEF FNcalcEolt.n
::4OLOCAL ctz

: -6OFOR ctil=l TO 2
:;7OTZ=BGET*+i te
'.:AOIF '17,>96 AND TZ<123 T7.=T7.-32
::90rF TZ<65 0R TZ:9S GOTO 1410
I4OOAZ=R,|+1O+TZ--ltOIF rZ=13 OR EOFS{ile 6t]Tt] 1438
: {?ONEXT ctz.-13gtF -lz=t-, PZ=PZ+L

:4sODEF PROCSI.?(EharZ)
: rl6OTZ=BGET{t+ i le
:47oIF TZ=aSC("+") vDU 1,27,1rcharztGOro lz@a
:4EOIF TZ=ASC("-") VDU 1'27'1'charz-l:6tlT0 15OO
:4gOPROCerror ( "unknown slritch in dot Eohnand on line "

:5OOENDPFOE
:51ODEF PROCSWJ (EharZ)
:5?OTZ=BEET*fi te
:5toIF T7.=ASC("+',) VDU I ,27, I ! Ehar7. | 1 t ! : GOIO 1560
:=4OIF TZ=ASC("-") VDU 1'27'ltcharz'1!o!60T0 1560
:SsOPROCerror ( "unknoFn switEh in dot command on line "

:55OENDPROC
:57ODEF PROCEpeEial
::8OIF KZ=3? PROEdc: GOTO 1640
'-aq0rF K7.-37 PROCCT: GOTO 1640
T 5OOIF E7=155 PFOCper+:GOTO 1640
'AtOlF K:L=lgl PROChI:GOTO 164[l
'-5"glF K.Z=??g PRocvt:GoTO 1640
: s:OPROCerror ( "unknopn coftnancl on line ",P7-)

I64OENDPROC
1656DEF PROCdE
I666LOEAL ctz
167EVDU I ,27,1r 58,1,O,I ,O,I,O
16AOVDU l ! 27,1t;7, r, r,1t8
169OVDU I ,?7, I,38,l iO
1TOOFOR EtZ=l TO I
lT lOREPEAT
17?c,KX,=BEEr*I i I e
ITSOUNTIL Kil <> 32 OR EoFs{iIe
,7{OIF Ka=13 OR (EtlFxfile AND Iz<2) PRocerror ( "not eno

ugh data for DC connand on lin€ ",P7)
ITSOVDU 1rK7
l76ONExT EtiL
ITTOFoR ct7.=l TO t2
17EON)(-FNreadn
I79OIF NZ<O OR (EoFlfile AND EtZ<12) PROCerror ("not en

ough data for DC conmand on line "!PZ)
I AOOVDU t r Nra
IAToNEXT ct7.
1A2OVDU I,O,1! 27,I,17 ! r,I, r,O
lA3OKz=TZ
lE4OENDPROC
TBSODEF PROCCT
lB6OVDU 1,27,t,37, I,O, I rS
lETOENDPROE
IBBEDEF PROCper+
lagoNz=FNrEadnr IF EoFL{ile GOTO 1940
l9OEIF NZ=O VDU 1,27,1,79:60T0 194G
191OIF Nz<O OR NZ>127 PROCe.ror ( " i nval i d dot conmand o

192OVDU I,27, 1,78, I !NZ
t93AKZ=T7.
I94OENDPROE
1950DEF PROCht
1950 LOCAL ct7.
197OVDU 1,27,1,68
19AOFOR EtZ=l TO J2
l99ONZ=FNreadn
2OOAIF NZ<=O OR N7.>137 PROCerror ( " i nval i d tab sPtting

?orovDu I rNz
ZO?BIF fL=ta oR EoF*file GOTo ?s4o

"O3ONEXT 
ct7

?o4BVDU trO
2O5OKZ=IZ
2O6AENDPROC
2OTODEF PROCvt
:OBOLOCAL ctz
?oggvDu 1r27,1,98
? lOON7.=FNreadn
?lIOIF aZ=13 OR EOF*file PFOCerror("invalid vertical t

eb Eoinmand on line ",PZ)
21?oIF Nz<O OR Ni )7 PRocerror { " vert i cal tab {ornat uni

t invalid on line ",PZ)
2I3OVDU I,NZ
2I4SFOF ctz=t IO 16
2lsONZ=FNreadn
?16OVDU l rNZ
?l7glF TZ=13 OR EOF++ile GOTO 2190
?IAONEXT ctz
219OVDU I,O
?2OqKZ=T7.
2?lOENDPROC
222ODEF PROCerror (text$,I n7.)
223OVDU I r lf,
224BVDU I,27,\,64
2250VDU s
?266PRINT text$i lnz
2:7oCLOS_E|{ i le
:?AOEND
229OENDPROC

:

!AB COMPUTING JULY/AUCUS| 
'984

63

t



The new Electron from Acorn.
Ask any child at scho

it'sworthslgg.
olwhy I

I

IJOW VOU'W IIASTERED I,/ONOTERS,
llE CO\LD I'lO\tE ON TO,I/ONEV

TIANAGEUENT

II
tsIELi
ELtLL

MostBritishchildren haveone thingin common
with the new Electron microcomputer: they speak
the same language.

the Electron is such an exceptional machine
at the orice.

the Electron is neat and compact.Yet it
(Full details,You see, the Electron is the first is fast and powerful.

micro remotely in this price range
use BBC Basic, the computer
language thatis rapidly becoming
the standard in British schools.

But that's not all. Most
children will feel at home with
the Electron as soon as they lay
hands on it.

This is hecause it has
developed out of the Micro that
has been chosen by over B0% o{
schools participating in the
Governmentt current Micros In
Schools project. lt has a similar
ke.vboard and has most of the

to for the technically minded,
are in the box opposite.

It pmduces high
quality sound using its
own internal speaker.

And it offers a range
of facilities many larger
more expensive machines
just cannot matctl

For example the Electront
colour graphics have the
resolution of any home compu

ThiS S

Cou ro s the
designed

advanc
b1'

functions of this much acclaimed mOSt ed of rts kind As a
(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 educational programs they use at school..{nd.
if asked nicely, they'll be able to help n'illing adults
take their first steps into computing.

All this for only 5199.

the Electron delivers twice as many characters a
the screen as its closest competitor,

Built to last and to grow.

The Electron has been desigred and built to
a perma n nt part

cular c
o f I h(' fa m it rear n year out.

Par are has been paid
robust

to 1 he k"y
I C ec n (' tope\1rt t r str v ('OnStructed

Ami with a good. solid'feell It has a space bar,and
And now a few

reasons foradults why
entn kevs for kev co

In other n'ords it's comfortable and
easv to use" avoiding the need for the

manual grmnastics sometimes associated with
calculator stvle keyboards.

.{nd it uill grow with you via expansion
m (ldu tha \co rn are devel oPlng' to take

P
pheral a
So as vo

dd tron .su ('h AS prlnters and diSC

tt r know ed lnterest a nd ambi tionS

deve op.
Ld

th t eC tron (lan deve u.
ditr(,nallv, t() Fve you rt

IOull IIeed to genrra te your o\fn aPp
software, we've established a phonrin
attended by specialists to give advice,enco
ment and practical help.

) I use BBt Basic
The teading
computer
language rn
sch00ts.

riF frI IlI '1
lr-)

\
{

raa { scrtle-lcaehsE
The Electron plugs straight into virtually

ant 'IV set and cassette player so you will be



- ,,1. to96n..oon asyouget it bome.
Il comes not only with a comprehensive user

- .,le.which describes the machine and its functions,

Voney Management'' lhrough ^Starship Command''
lo "Creative Graphicd' (which incidental.ly. includes
some spectacular three-dimensional rotating shapes).
Naturally, with its strong educational links,als0 \t'lth a book tha takes YOu step by teS p

,ugh the hasic
:,rOgramIrung.

prlnCIp ES

A free taste
of its versatility.

You will also receive

with its 64k o{ memorv
(32k ROM,32k RAM):

The cassette will
grve you a taste of

se exceptional
c
n
olourgraphics u-e men-
ed earl ier: ofits ahilitv

educational software will be ertremely

EI n,

t

o

an

S

me acCoun
ow it might help
It will challenge

to play and notate music, and
how yo hu

ting.
ln
YO u

:,,u games and will,if you ask it, do youi whole
1r i biorhythms in a matter of seconds.

important for the Electron and even now O and
A Level revision papers rue being processed for
Electron users.\bu will in shorl through the 15 separate

' .:rams it contains, get a glimpse of the Electron's
-ntial. But only a glimpse, for that potential is as

- :less as your own interest and imag,ination.

A wideninp ranse of software.
To h"lp yo, ."rli-." .o"." of thrt pot"rtirl

-- tron software already ranges from'oPersonal

The Acom Electron can be found at local
Acom dealers and major high street stores. However.
if vou would like to order one with your credit card.
o.'if yo, would like the address of 'your nearest
supplier, just phone 0l-200 0200.

EXPEPIS LI KE'{/HAT 11 ICPo ?'
Ai\]D IUE RATE THE ELECTRON
HIGHEP THAN AIJV OF THE

COI\,/PETITION.

Technical Specifi cations

: h;02.
-. : I rU 32K RAM (64K toral).

- =.,lution graphics 640 x 256 man"

'Ji.plar rnodes.
,rs and I flashing colours.

, : ]ud Ct TS tape interface with motor control,
-ion bus foradd-on interface modules.

:rlloudspeaker.
Hf output to colouror blackand whitedomestic T!:
.rtput for colour monitor.

. . r u l1 travel QWIiR'IY keyboard with spacebar.

Softrare.
BBC B{SIC.
Extensions include interger. floating point and string variables, multi dimen-
sional arrars: IF...TIIE\. .. ELSE. REPE.AT... UNTIL, procedures with
local rariables.
Operating system allows plou draw and fill commands.
Event timing.
Built-in assembler.
6502 assembly language can be mixed withBASIC.

The AcornI Electron.
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Tllrailons
Syttem
Soltware
Model B
tr4.95

Machlne
hce

Educational software is
still an uncertain area
for many parents and

teachers. We clarify the
issues and iudge the

products.

One of the stated aims of this pro-
gramme is, "To assist the teacher
in supplying self help materials
and remedial exercises to in-
dividual teachers." It achieves
this very well indeed. The
authors do not claim that this pro-
gramme wlll teach the calcula-
tions associated with elementary
titrations - that is the teach€r's
job. The programme has two op-
tions. Firstly acting as a calculator
to check the pupil's answer from
an actual expedment. What is
wrong with answer cards or ask-
ing the teach€r I hear you asking?
Well. if the answer is inconect the
pupil is offered the option of try-
ing again or working through the
program step by step. Th€ steps
are: calculating the number of
moles oI the standard solution.
identifying the mole ratio from
the equation, identilving the
number of moles of the unknown
and thence calculating the con-
centration of the unknown.

The second option can pre-
sent in excess oI 300 problems on
acid-base and acid-carbonate
titrations at two levels oI difficulty.
The easy problems have 1:1
mole ratios with molarity th€
unknown quantity and the harder
problems have 2:1 mole ratios
and may have volume as the
unknown. The problems use
either hydrochloric acid or
sulphuric acid and either sodium
hydroxide or sodium carbonate.
This is sound pedagogy when us-
ed as a remedlal exercise not a
limitation. It is possible for the
user to make a dozen mlstakes
before the machine's patience is
exhausted and it provides the
answer.

The programme is easy to
use with clear instuctions on the
screen for the pupil and clear,
concise notes lor the teacher.
These notes give details of the
range oI answers accepted and
the range oI values of volume
and molarity. The programme
runs in MODE 6 and is therefore
visually bland.

The second aim of the pro-
gramme is, "To assist in the

revolves around three sets of
three numbers. From these sets
of numbers one has to calculate
all possible addition and subtrac-
tion permutations and then
decide which of the possible
answers to these is shared by all
three trios of numbers. Sounds
complicated doesn't it but once
vou decipher the instructions
(which do have a little more
detail!) it is really very addictive
and would increase the speed of
calculation if used regularlg.

By contrast there is the
CHILDPLAY PACK 1 which is
very poor value for money in-
deed despite the fact that it con-
tains lour programs. Two of them
are written so that they never
finish which is not the best way to
encourage or give children
motivation to do more or better.
Spell-away has a speech option
but doesn't check to see if speech
is actually fitted and so if you
answer in error the program
hangs up. Fractions is acceptable
but nothing more I'm afraid. II all
you wish to do is let your child
play then this is a reasonable
package but I can't recommend
it's educational properties much.

Then there is the 'ODDS

although it is not by any means a
full logo. It has a very wide com-
mand set including some simple
provided functions (Squares.
triangles etc.) and three variables
besides SIZE. which affects defin-
ed functions. Defining new func-
tions is very easy although the
editor cannot be used to expand
a definition once defined. There
is support for arithmetic on the
variables and it can even save
and load screens to disc or tape.
All told an extremely wellthought
out package and excellent value.

Another good program is
TRIPUTE which is at the lower
end of the price range. This is
claimed to be a unique way to im-
prove mental arithmetic involving
addition and subtraction and

This company have a large range
of over 30 programs of which I
have been able to see and review
over half. They are of a very mix-
ed standard and I would advise
you to see the program you are
thinking of buying to see if it is
one of the better ones. This may
prove difficult though as these
programs seem to be sold only by
mail order. I can however recom-
mend some as being well worth
their money.

The best program in the set
by lar is the 32K LOGO which
sells from !6.50 on cassette or !8
on disc. This is a very good im-
plementation of turtle graphics

Price

Publlshet
Machlne

CTUTXmru tltrno[

IqI*1
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diagnosis of dlfliculttes en-
countered by students ." I
would have liked to have seen a
record maintained of the pupils
progress, the number of mistakes
made and where the mistakes
were made. This would provide a
huly diagnostic tool. As it stands
there is no feedback to the
teacher and its diagnostic -func-

tion is limited.
How€ver it is still a very

useful programme suited to any
course involving elementary titra-
tions, but at f14-95 a bit pricey.

Ratlngc Table:

SOUNDSIGRAPHICS 50%
DOCUMENTATION 90%
EDUCATIONAL 85%
VALUEFORMONEY 75%
OVERALL 80%

Tttle Varlouc Educa-
tlonal Games
Dlal Soltuare
BBC 32K (Some
Eleckon Ver-
sloos) Cassette
& Dlsc
From f4.95 to
ta.oo
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is not harmful, a point Gamblers
Anonymous might well take issue
with. There must be better wags
to encourage learning and I'm
not sure that the learning of facts,
however interesting, is what
'education' is really about. If you
really did want to buy all the pro-
grams in this series then you will
end up buying the base program
five times, I cannot see why they
cannot market the driver pro-
oram and then the databases for
ihe sub;ects separately thus sav-
ing money in lhe long run.

Then there are those pro-
grams which aren't explained
properly and rather go over one's
head if you don't concentrate
very highly. NUMBERHANG
and GET THE MESSAGE fall in-
to this category and I'm still not
certain that I understand them
fullg, but perhaps I'm a little
remedial or just too old for their
subtleties. BASE 10 is a game
meant to improve mental
arithm€tic and even has a high
score table but I have reservations
here too. To me the game is too
fast, difficult to understand and
doesn't have too good an educa-
tional concept either.

Finally I must mention
BELLS, no not the whiskey, but
a fascinating and enthralling pro-
gram which allows the micro to
simulate a church tower full of
bells and a campanologists
dream. Here you can choose
from all the regular change ring-
ing methods and add some of
your own if you so wish. I cannot
pretend to understand even 10%
of what the program is doing or
how to use it properly but to
'play'round is such good fun that
I'm almost encouraged to find out
more and discover what my play-
ing around actually means. To
say that this pro$am is original is
a vast understatement and you
are even given permission to con-
tact the author. Worth f4.95 of
my money any day.

To reiterate what I said at the
beginning these programs need
to be seen to find out whether
they fit gou! desires and educa-
tional Methods or phllosophy. I
would warn anyone against buy-
ing a program for the children iI
they don't know the methods etc
that the school is using, for rather
than encourage learning one is

Iikelu to sow seeds of confusion
and'doubt. The catalogue is well
w tten though and the informa-
tion about age range and
game/education content is
something other publishers could
follow.

mainder of the circle. Failure
takes you to Teaching Screen
Two which is more basic than
screen one and just shows the
usual division oI a circle eg 90
and 60 degrees. All told this is a
good introduction bul to me the
games are not really encouraging
the right parts of the concept as
one is rarely asked to estimate
angles in 'real life'.

The second part is
POLYGON TUTOR and com-
prises one teaching screen and
one gam€. The teaching scre€n
allows you to display polygons of
almost any number of sides (up
to 1000, which is far too slow in
my opinion anyway) and then
see the number oI hiangles which
are produced from the sides and
that all the central angles add up
to 360 degrees. lt then asks about
the addition of the angles in a
triangle and the actual values in
each of the polygons triangles.
When you have had enough of
this the game begins. This in-
volves being shown a random
polygon and asked to count the
sides, triangles and the name of
the shape in each case. This
again is fairly good but wrong
answeE are penalised or, if in the
counting, simply cause you to
loop forever. The big failure of
this pad is the total lack of
teaching about irr€gular polygons
and some of the more exotic
quadrilaterals, whilst not fatal in
terms of its use in teaching, it
does rather reshict it to only one
part of the area.

The triangie tutor is similarly
restricted in my view as it com-
pletely fails to use or teach the
names of different type of triangle
and conc€ntrates solely on the in-
ternal angles and their calculation
if you are given two of them.
Overall this is a good but expen-
sive inhoduction to the concept
of Angles in their various forms
but cannot be said to be com-
prehensive by any means.

Raflngs Table:

Ratlngs Table:

lN'series. This is a case of a

;lod idea being applied across
'^e board for there are programs
.lvering Monarchs, Wr,ters, In-
. entors, Geography and Musi-
: ans- They are really sets of
-ultiple choice questions held

qether and presented in a bet'
:g game format somewhat like a
:.evision quiz you may know-
::u have so much money and
::n bet on the answer you
: :oose and depending how sure
,u are that you are corect you
:1 lesser or greater amounts.
.llike the quiz game the moneg
)n is purely notional but that
resn't prevent me from feeling

_ at it is not the sort of program to
: ay too much with young and
-.pressionable youngsters unless
. : u wish to sugqest that gambling

SOUNDS 50.90%
GRAPHICS 40-95%
DOCUMENTATION 50.70%
VALUE FOR MONEY 50-95%
OVERALL 4O-1OO%

ANGLE PACK 2 is supplied on
both cassette and disc and is ac-
tually made up oI three sepalate
sections. The Angle Tutor pro-
gram is by lar the largest and
most comprehensive of the three
and as the answers and methods
it uses are needed for the others it
is logical to use this first. The pro-
gram has comprehensive inskuc-
tions and even a llow chart to ex-
plain its operation. The aim is to
teach the basic concepts of angles
but unlortunately we are not told
what the author regards these to
be.

From the programs supplied
I assume these to be angle
estimation and recognition as by
far the greatest amount oI effort is
put into these h.r,o areas. There
are two teaching screens though
one of which is your introduction
to angles and comprises a circle
in the centre and an angle, which
you can vary at will. with a read
out of its measurement and the
resultant remainder. This is a
good approach and has much to
recommend it but from this we go
immediately to Game One in
which we must get as close to a
specified angle as possible and
score 1@ points liom 30 hi€s,
there is no explallation of the
scoring sgstem at all, this seems a
lihle long winded to me but some
might like it. Success takes us to
Game Two where we must guess
the angle shown and then
calculate the angle of the re-

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVEBALL

50%
80%
90%
70%
70%

Iltl€
Publlsher

Machlne

Price

Angle Pack 2
Peebeq SoIt'
wale
BBC 32K
Cassette & Dlsc
From !17.50/
t19.95
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Sploosh
Hlshllsht Soft-
ware
Model B
€6 cassette €7
dlsc

Machlne
hce

and mums and dads will play
with them after the children are
tucked up in bed just for the
pleasure of the graphics!

Highlight have a generous
discount scheme for purchases of
complete suites oI programs, ex-
change discs for cassettes and ac-
cidently erased discs and casset"
tes lor a nominal fee.

Ratlngs lable:

can't see this program being a
rivalfor Killer Gorilla in ariy childs
mind. Even the documentation
contains spelling mistakes as does
one of the teacher's screens. This
company's motto is that they are
'About making learning exciting'.
I cannot say that they get
anywhere near with this of{ering.

Ratlngc Table:

SOUNDS 30%
GRAPHICS 20%
DOCUMENTATION 70%
VALUEFORMONEY 10%
OVERALL 20%

Everything about this program
has been thought out very
carefully, and the final result is a
tape which will prove to be very
useful both in schools and in
private study at home. There will
be many schools which will
welcome such an extens,ve and
thorough investigation of the sub-
j€ct, and they will find the facilitg

to transfer these five programs to
disc to be invaluable.

When I was studying 'O' and
'A' level maths, graphs were
either charts drawn in books, or
else inaccurate freehand attemp-
ts. This program animates the
drawing process and removes the
problem of shaky handsl A graph
which can be evaluated b9 the
relationship between X land Y
can be easily input, and it will
then be drawn on screen. These
graphs may be exponantial or
may include trigonometric func-
tions. A 'quick-draw' feature
allows a good approximation to
be gained, and then suitable
ranges for the X and Y axes can
be given which will allow a more
detailed plot to be made.

Parametric expressions are
also covered, and then there are
a series of tests which will give the
student much to think about. The
program will be very useful at 'O'
level up to post 'A' Ievel work.

Ratings Table:

This is one of seven programs at
present available in the Read
Right Away Series. lI I say there is
an arcade flavour about them,
that's not meant in a derogatory
sense, rather that they are the
sort oI games that will immediate-
ly appeal to children, and the
graphics are superb!

Written by an educational
psychologist (don't let that put
you off either!), they are intended
as part of a language program,
and will be welcomed in any
classroom where phonic work is
taking place, particularly for
those who have been tumed ofl
books - although I expect it'll b€
difflcult to keep those who don't
really need them away. There's a
great deal o{ flexibility about the
programs - number of players,
skill levels, choice of sounds to
meet individual needs.

SPLOOSH is a program that
concentrates on vowel digraphs.
The title page gives the option of
going to the inshuction page or
'not. This is Iollowed by a skill
level choice (1-5) - the higher
the skill level, th€ fewer mistakes
allowed: choice ol 2-4 kom 7
digraphs; and one or two players.

Each player is presented
with a set of four diving boards
consisting of words with vowel
digraphs missing. Using his diver,
a player has to select a vowel
digraph and drop it into the ap-
propriate word. A correct choic€
leads to a diving display, and four
words completed by the end of
the game leads to an accolade for
the player's diver.

Other programs in the series
include: LEfiERBUGS, SORT
OUT, FIREFIGHT, PYRAMIDS,
SPLASHDOWN. and MAGIC-
E. Sound effects in all programs
are most appropriate, but, unfor-
tunately, the one option missing
is sound level.

'l suspect these are the sort of
programs children will enjov tak-
ing home in days to come for
Iearning with these really is fun,

SOUNDS
GRAPHICS
DOCUMENTATION
EDUCATIONAL
VALUE FOR MONEY
OVERALL

on screen

80%
99%

85%
80%
90%

As mathematical drill programs
go, this has to be one oI the worct
I have ever seen and ,ust look at
the price. The program is boring,
the graphics are poor to say the
least and I'm not even sure that I
like the concept of dropping
teachers in custard, although I'm
sure it will appeal to the murkier
nature of most children's minds.
Well what is it all about? you may
ask. It is a simple practice pro-
gram that generates random pro-
blems for a child to answer in the
set time limit. The game can be
used to set problems of addition,
subhaction and multiplication or
to set questions from a pahicular
times table. The best feature of
the program is without a doubt
the teacher and options scr€ens
as they do at least mean that you
can control it to work within quite
specific limits. It will also store the
score of any successlul player but
this is another flaw to my mind,
teachers need to know how all
the children are doing, especially
those who are failing to finish the
game for whatever reason.

The screen appearance is
singularly unattractive and static
which is unlikely to make it a real
motivator lor children. The
teacher does end up in the
custard but once again the
graphics are crude and lifeless, I

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
90%

100%
85%
90%

Tttle

Publtsher

Machlne

Hce

Teacher ln the
Cuctard
Peebee Soft-
qrate
BBC 32K
Cassette & Dlsc
€8.50/t11.00

Title

Publtsher
Machine

Price

68 ,984

MODELS A ELECTRON
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flde
Publtsher

Graphs Maths
Tutor
Salamander
BBC Model B
and Electon
f.r4.95
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fact that it does work well in
general.

Ratlngs Table:

SOUNDS 50%
GRAPHICS N/A
DOCUMENTATION 80%
VALUEFORMONEY 70%
OVERALL 70%

,$'u*i:ggtit$ir

Software

A So.nhh lan$age
Leahing lid.

long this will occur. If a value of 0
is entered lor either then the
word will not be displayed at all
(so that uou can self test without
iemptation to let the computer do
the work for vou!).

You muit also choose which
language is to be displayed flrst.
You can ask for an automatic
repeat of the lesson at this stage.
These run.throughs merely
displav the word and it is up to
lhe uaer to remembet lhe mean_
ing and judge whether lt is learn-
ed or not. To test these assump-
tions there is a Test lesson. Her€
it is necessary to key in the
answer and the program will
judge vour efforts. I particularly
like the fact that an illegal
character entry is countered by a
beep from the computer and the
Iact that the end oI the entry is
automatically detected and the
next question displayed. There
are user defined characters for
Spanish letters and punctuation
marks.

An option to mix uP the
order and/or categories of words
would have been nice although
the association of like wotds does
help with lhe process of
remembering them. When the
English form came first it was
oflen impossible to tell whether
the masculine or feminin€ vetsion
of. sav, brolher that was re'
quired. On Level B I especially
liked the way thar il became ap-
parent that some Spanish adjec'
tives can have more than one
meaning, depending on context.
Greuso, for instance, can mean
thick, but when referring to peo'

Ihis is an interesdng educatlonal
,rogram in that rather than being
r readv to run package it is a utili-
:J or driv€r program ready to
:ecome a cusiomised program to
:t each persons needs. The basis
rl the proqram is a word, phrase
lr sentence sbucturing system.
The idea is that you lnput a list or
a paragraph of text and the stu-
ient is presented with it ln a
.rrambled order and has to
:econstuct the origlnal.

There are a number of ap-
rlications lor this kind ol program
rut it shouldn't be over used. Ob-
.rously it can be used for logical
-easoning, for problems in size or
:rder and even lor learning
rlDhabetical order too. I was
:?viewing the disc verslon which
:rlows up lo t€n files to be us€d at
r s€ssion with each chlld, and it
:omes with 10 such files for you
') trv. The inpul routine is not all
:nat it could be in that it doesn't
;rve you the chance to correct
lnv input after pressing retum
:nd therefore if your typing isn't
)o good it is easy to make

:'rrstakes and then hav€ to start
rgain.

The other maior critcism
:hat I have is its rather boring
,resentation, no graphics,
''nrnimal sound and therefore lack
rf motivational interest for the
:hild. You also specily the order
rf presentation whereas I ex-
1e.ted il to be on a random basis.
. can see the reason Ior this but it
ioes mean that there is a strict
.mit to the number of times a
:hild can use the program belore
'hey have learned the order. The
rrder is selecled by pressing
iumber keys but there is no error
:rapping to stop you trying a
rumber that you have already us-
:d. A hiqh score lable is kept and
:an be saved to cassette or disc.
rut as lt onlg keeps a percentage
.core it would be hard to use for
iiagnostic purposes which is a pi-
','. The best wav of describing lt
'rerefore is as a self marking ex-
arcise book and I can't really see
: being much more despite the

Firstlv let's make it clear that the
Levei A and Level B versions of
The SDanish Tutor are in fact the
same 

'conEol program but that
each tape contains a diflerent
selection of data Iiles to use in
coniunction with this conhol soll-
ware. I think I would have prefer-
red to have all the data files
available on one tape and would
have been willing to spend more
on such a product. Kosmos
decided otherwise and it does
m€an that if you only want to
learn some vocab for your
Spanish holiday then Level A will
suffice. with its selection of every-
day topics lrom vegetables and
fruits to parts of the body and the
weather (hopefully not to be a
problem!)

Level B offers a further set of
vocabulary liles but also sets of
adjectives, adverbs, conjunctions
and prepositions, various tense
forms of common verbs and
some useful phrases. The choice
of material over both tapes shows
a good deal of thought and suc-
cessfully jogged the memory as
well as encouraging further work.

On entering th€ main pro-
oram the lwo main alternatives
ire to load the datalile Ior your
lesson or to oeate yout own
lesson. This latler alternative
makes the pro$am an excellent
buv for schools as it allows for
anv number of fites to be created,
stored and retrieved. Full instruc-
tions are giv€n.

When the chosen data file
has been loaded the choice oI
display times is offered. The
Spanish or English word is going
to be displaved on the screen and
it is necessaty to choose for how

ple, fat. Other slighdy differing
Enolish eouivalents were includ-
ed-and sirved to promote the
successlul learning of these
words. The Spanish Tutor Prov-
ed a thouqhtfullv created
oackaoe and should be a useful
iool in' Spanish leatning fot in-
dividuals and, in conjunction
with other aids in school.

Rattngs Table:

SOUNDS/GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
EDUCATIONAL VALUE
OVERALL

N/A
90%
75%
80%
80%

fftle
hblleher

Iachlne

Prlce

Play rlltft Worde
Peebee Soft-
ware
BBC 32K
Casr.fte & Dlsc
tE.50/tlr.00

Tltle

Publlaher
Machlne

hce

The Spanloh
Tutor Level A/B
Koemos
Model B/Elec-
ton
89.95 each

Tlile
Publtsher

Machlne
Prlce

e
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Author
Davy Com-
putlng
Hodel B
t30.00 + vAT

Davy Computing's Author pro-
qram is supplied on 40 track disc
and comes with an example pro-
gram, a function key strip and a
manual. The manual includes a
step by step sample run through
of using Author and this com-
bines with the example supplied
on disc to give the user a quick
practrcal demonstration of what
this interesting softwar€ can do.

The creators have opted for
Mode 7 pages and at first glance
Author appears to be another
Teletext editor but with the ad-
vantage of random access filing
applied to the storage of the in-
dividual pag€s. This, as we shall

CONTINUED OVER



see- is not the case. The editino
faciiities do remind one o[ othei
Teletext packages available on
cassette with various combina-
tions of SHIFI, CTRL, and the
{unction keys enabling and
disabling Mode 7 features such as
double height and separated
graphics. The usual care has to
be taken when designing a page,
to account for control characters
which lie hidden but affect ali that
follows on each row oI this serial
graphics mode.

The aim of the package is to
provide a sort of electronic book
with pages made available to pro-
vide information, instructions,
va ous softs of questions and so
on. In the terms used by the
Author program, th€ idea is to
'BUILD' a 'COURSE'. The basic
building blocks available for this
course are 'FRAMES', the pages
of the book. Each frame is given
a name and there are certain
special frames which serve
specific purpose within the
course. The three most used
Irame tlrpes are inlormation,
multichoice and free format
answer Irames. Each frame is
linked with another and the flow
of the course controlled by the
'Frame Logic' of the program. As
in any other computer program
design, it is recommended that a
Ilow chart be drawn to map out
any intended course.

At the start oI any run
through, selections have to be
made about what individual
frames are to do and in which
order they are accessed. it is also
necessary to specify the special
category lrames. The 'control'
frame can be returned to at any
time during the running of a
course by hitting function key 3.
This is nominated at the beginn-
ing o, building a cource and you
can therelore see the necessity for
some form of forward planning.

From this point on it is a
question of designing individual
Irames to suil the content, using
the very comprehensive editing
facilities which make colour and
teletext graphics fairly easy to im-
plement. To test out the flow ol
the course you have created,
there is a Frame Management
Iacility which allows the originator

This is a well-designed suite of
foudeen separate but linked pro-
grams which cover the re-
quirements of the pupil studying
'O' or 'A' level Math€matics. lt is
a subiect which lends itself rather
well to the microcomputer, as
vectors can be drawn on screen
to illustrate the additive laws.

The programs being very
simple w,th definitions oI vectors,
and illustrating the effects oI
scalar multiplication. After prov'
ing the triangl€ of vectors, the
tape goes on to cover Cartesian
coordinates and geometric vec-
tors. and introduces matrix nota-
tion.

As I staggered my way
through later programs, with
memories of schooldays rather
misty, I had several chances to
demonstrate my confusion!
However, the program proved to
be helpful ln the extreme, and I
ended up with a considerabl
ter grasp oI the subject than
to b€gin with.

bet
had

v
I

to check up on the frames and
their associated logic.

Further important features
include a Test Mode which can
be turned on and ofI by the
parent or teacher and which gives
a score (allocated by the creator)
to pupil's questions and gives a
total at the end oI a session.

Thete is also a 'logging'
facility which allows a teacher to
retrieve the actual answers given
in response to questions on the
course. The logging is turned on
at the start of a session and a
separate disc is required.

A tlpical run through starts
with the logging of your name,
entering the Start lrame (if you
don't know the name RETURN
lists all frames) and away you go.
The function keys are utilised
once again (they are used fot
editing purposes) to provide fast
access to the start and finish of
the course and adiacent fiames.

Author is an exciting piece of
software. It is v€ry simple to use
at the basic level and anyone can

soon learn to use the gaphics
and text facilities of Mode 7.to
make the courses more atkactive
from a display point of view.
There is no reason why the pro-
gam should not be used for
display only using information
pages. The program unfortunate-
ly requires the availability of at
least one disc drive but this hard-
ware is now becoming wide-
spread. Author consequently of-
fers a fanlastic opportunitv to
parents and especially teachers to
use th€ computer as a resource in
their particular field. The
documentation is excellent and
within a few minutes of loading
the disc the ideas will begin to
flow.

Ratlngs labler

I wish that this kind of tape
had been available when I was
taking my exams at school; it
would have made revision at
home a much more relevant ex-
pe ence. By the way, th€re are
very clear instructions on
translerring these programs onto
disc - other sofhrvare firms
please note!

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
80%
95%
80%
85%

SOUNDS/GRAPHICS
DOCUMENTATION
EDUCATIONAL VALUE
VALUE FOR MONEY
OVERALL

N/A
85%
85%
50%
80%

This'program' in fact consists of
Iour programs on two cassettes
planned for 4 nd 5 year olds.
Stated objectives are: ability to

Vectors Maths
Tutor
Salamander
BBC Model B
and Electron
(compattble)
f.14.95Price

Tltle

Publlsher
Machlne

Tltle
Publtsher

Countlng
Cottage Soft.
ware
BBC
e9.50

Machlne
Prlce

A&B CAMPU|ING JULY/AUGUST 
'944

1ll

DELS A/B ELEC N

i t I

€==:ar=

--- a

TTJTOF

l

*:.

g-*

ucationa, Series

HS

l!

i'r: * S-.4

=i-=*

*F*



'nake one-to-one cofiespon-
lence: familiarise children with
rumber symbols; matching
rumber symbol to number sym-.ol: and match number to
3mount shown. Documentation
rn screen and the duplicated
.heet was adequate Ior the pro-
lram.

COUNT 1. From one to live
rbjects appear in white on the
,.creen. A press of the space bar
:olouls one object: too many
rresses produces lailure- If cor-
-ect a smiling face appears follow'
?d by a different group of obiects;
: incorect a sad face appears
:nd the same set oI obiects is
-epeated until the conect answer
-. supplied.

COUNT 2 is similar to the
rrevious program, but after the
:ne-to-one correspondences the
_umber is slowly drawn on the
!.r€en and the child has to press
're corresponding num&r key
: n the keyboard.

COUNT 3 Nought to five
: bjects appear in random posi-
- ons on the screen instead of be-
19 in a straight line and the child
-.as to press the conespond,ng
-umber key- Too large a number
! not accepted; too small a
-umber results in the sad face
:ppearing.

COUNT 4 gives Irom
-cught to nine objects on the
:.reen and works as Count 3.

My Iirst reaction to this set of
rrograms was that it didn't do
-ruch that couldn't be done as
..ell using much of the structured
:oparatus already to be found in
-ost nursery/infant classrooms

particularly as none of the pro-
:.ams offered any help to those
r difficuhy., The children
::sagreed! They enjoyed using it;
: kept their attention well; and
're language that was generated
r the group as a result of the
;aphics and use of colour, I
'rund fascinating. Perhaps we
:on t ask the children often
:1ough!

Ratlngs Table:

This is an educational game oI
hangman written to include a
total vocabulary of 913 words. It
uses the teletext graphics oI Mode
7 to allow the inclusion of more
words, and the vocabulary is
comprised of the following:
English Antonyms (1218 words),
English Synonyms {152 words),
French (150 words), German
(145 Words), halian {149
words), Spanish (169 words).

Antonyms are opposites,
and synonyms are words that
mean virtually the same. These
refer to the clues, which I wlll
cover later on.

When the game is ffrst run, a
title page is displayed, and a
menu ol languages is shown, and
the computer waits for the user to
make his/her selection lor
language. Then the compuler
asks the user whether they wish
to play a hard or easy game. ln
an easy game, the computer
selects the word, and prints out a
number of dashes to indicate the
number of letters io lhe word.
This is the same for all languages.
Then. the screen is cleared, and
depending on whether you hve
chosen an easy or a hard game,
you may be given the dashes to
represent the letters at the bottom
of the screen. Then the computer
tells vori to "Press "Y" iI you want
a clu€." The clues that the com-
puter gives depend on the
language you have chosen. II the
languag€ is English. you will be
given a synonym ol antonym of
the word the computer has
selected. lf you have chosen a
language other than English, you
will be given the English ftansla-
tion of the word that the com-
puter has selected.

ln the language options,
there is a blank space for you to
insert your own words or
language. The program is written
in BASIC, and is quite easily
listable, and is packed full o{ very
clear, colour{ul, Mode 7 REM
statements that stick out like a
sore thumb: ideal for someone
who is trying to make his own ad-
ditions to the pro$am.

This game is exc€llent for
schools who teach languages at
all levels, as it provides a Iun way
oI learning a normally quite bor-
ing part oI the subiect:
vocabulary. The game itself is
clear, easy to use and very col-
ourful, and the clarity oI the REM
statements in the listing makes it
verv easv to add to the
vocibula.y. A highly recommen-
dable program.

Radngc Table:

35%
85%
N/A
85%
80%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

I must admit I was put off the
programs as soon as I saw red,
pink and yellow elephants!
Allowing for that, the vocabulary
used and the rate of inhoduction
is not very suitable for a beginner
and the programs' value for those
with more reading expedence is
really to increase their 'look and
say vocabulary by a relatively
small number of words.

I found the lettering very fuz-
zy and would have prelened sim-
ple double height letters, which
would link more closely with the
script the children are likely to be
intoduced to in the early years of
school.

At this point, I would like to
make a plea to all programmers,
Please, please put a sound
onloff or sound leveloption in all
your programs. II I hear 'Con-
gratulations' or 'Oh dear, whai
can the matter be'again for six
months...!

Some of the programming is
'sloppy': 1. "Whenever you want
to choose another program,
please press the BREAK key." If
this is done, 'CH.""'appears on
the screen. Unfortunately, the
programmer appears to have
forgotten that most schools will
have the D.O.l. offer machine
with disc interface litted , so press-
ing BREAK returns the micro to
the disc mod€ - and nothing
happens! 2. When loading
'Game 1'from the index, the bot-
tom half of the words 'Elephant'
and 'Girl' disappeared. This did
not happen when I ran it from
disc. 3. "Enors are counted
below the pictute". For a pro-
$am that s€ems to concentrate
on use o{ prepositions, this is a
strange one - in the programs I
ran. erors and corr€ct answers
were counted above the picture!
Save yourself t2 and buy their
JI6SAW cassette - it'll keep
your infants and juniors (and
most of the staff) on their toes!

Ratlngs Table:

:OUNDS
]RAPHICS
]OCUMENTATION
:DUCATIONAL
. ALUE FOR MONEY
]VERALL

Pick-a-Word was the name on
the outer package; Word Snap
was on the cassette. So. I was
pleasantly surprlsed to flnd that
the first program matched the
description of the picture men-
tioned in the sho documenta-
tion included in the package.

The cassette contains five
games - everything's a game
these days! - chained fiom a title
page and index. They are intend-
ed for children iust beginning to
read. The inhoductory part of $e
tape lists out the games and the
words to be learnt and there are
short, not very well presented,
teach€rs' notes at the beginning
oI each game.

The programs teach short
sentences using simple gaphics
to illushate the words. First oI all
the programs show the sub.iect to
be described, then spell out the
words to be used in the next part
of the game. It also reminds the
user of the object of the game -to identily the correct missing
word to complete the sentence
describing the picture on the
screen. The correct word is
selected by pressing the space
bar; incorrect ones by pressing
any of the alphanumeric keys.
The score is keit on the screen
and after each completed game
pressing the space bar allows a
re-run and any other key loads
the next game.

SOUNDS
GRAPHICS
DOCUMENTATION
EDUCATIONAL
VALUE FOR MONEY
OVERALL

50%
70%
50%
60%
65%
60%

40%
60%
40%
30%
30%
35%

Tttle
Publlsher
Machlne
Prlce

Hangman
Mlcroatd
Model B
t7.9*.

Tttle
Publlcher
Machlne
Prlce
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Plck-a-Word
Ega Beva
BBC (d & c)
t11.95
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EXPLANATIONS
TO THE TABLE
The table attempts to assess the
four programs for business
suitability. This means they may
be used by employees of average
ability (with no interest in com,
puting), under pressure to pro'
duce rapid, accurate work with a
minimum of effort. A wide varie-
ty of standard tasks may be fre-
quently repeated, with low
operatol concentation. In every
function speed and ease are
essential.

I have not considered tape
based systems as these are un-
suitable for business use.

I have not tried to describe
hou the programmes are used,
only what they will do for the
user.

Numbers in brackets refer to
the table item numbers.

40 0R 80
COLUMN?
Practically all business cor-
respondence and stationery is on
A4 paper which takes a line
length of about 66 characters of a
normal 10 or 12 pitch typewriter
or p nter. So printing needs "80
column mode" (up to 80
characters across the paper). All
the programs oflered this but
WORDWISE and WORD-
SWORTH could only "edit", (ie
change the text on the screen) in
40 column mode (4), so the user
cannot actually see how it will
print, while he is editing. With ex-
perience, or when doing simple
tasks, this can be overcome but
for the novice it may cause pro-
blems. VIEW can only hold in
memory about 1500 words in 80
column text and the length of
WORDWISE text that can be
"previewed" on the screen in 80
column is similarly limited: a ma-
jor drawback. SCRIBE has no
such limitation.

In fact, because of its small
memory, the BBC only just
manages to perform as a business
computer. SCRIBE overcomes
rhis by exploiting discs to the full.
The othets can be enhanced by
various memory "add-ons" now
coming available. Aries, review,
ed in A & B computing recently,

Doing business on the
BBC Micro. Which

wordpros are worth
their salt?

touching the screen; on the BBC
it depends on "tricks": combina-
tions of keys. Only WORDWISE
successfully tackles this so I use it
alone for writing books and ar-
ticles. WORDSWORTH fails
because of poor "ergonomics",
such as pressing the DOWN cur-
sor arrow with (SHIFT), in order
to move to the RIGHT margin; a
combination no human can in-
stinctively perform. Scolling (12)
needs to be fast but infudates
when it shoots past the desired
Iine and has to be brought back
again. In edit mode. WORD-
WISE will scroll one screenfull at
a time, the handiest anange-
ment, but in preview mode scoll-
ing conhol is most clumsy.

Markers (13) are especially
important in business documents
which may repeat the same
phrase {eg name of a product or
client) many times over. WORD-
WISE markers are far the
quickest to set and manipulate
and have the benefit that they re-
main after a COPY instruction,
so this can be repeated, several
times if necessary, without reset-
ting them. They can be cleared at
a single kevstroke if the user pro-
grames the red keys accordingly
and this flexibilty (23), which can
be applied in innumerable ways,
is another enormous advantage
which WORDWISE has over all
its compehtors. For example, in
this article I am writing with Iour
red keys programmed with the
word-processor names (and the
spaces before and after), one to
clear the markers and three for
underline, bold.lype and both
together,

PRESSING TIME
Tiny error cofiections (14),
such as swapped letters, wrong
punctuation or spelling and omit-
ted Capital letters are a constant
time-drain for the business typist;
even worse for the boss who tries
his hands on the keys. Here
word-processors score, but only if
these can be made fast. Once
again WORDWISE is supremely
simple and rapid, as also in selec-
ting the common routines (15) to
SAVE text on a disc, PRINT it or
LOAD it back again. The basic
principle, that SUCH OPERA-
TIONS SHOULD BE DONE

is one such. It greatly increases
the length of 80 column text that
can be edited with VIEW.
WORDWISE has lo be returned
to the supplier with !10 to ex-
change it for an 'Aries-
compatible" chip. This allov,Ts far
Ionger texts to be viewed in 80
column but does not increase the
overall length of text that can be
held in memory.

Creating tables (16) is
especially difficult without 80 col'
umn editing and often business
data needs an even wider displav
(5). A double page table used in
this review was done, with great
ease, using VIEW in 132 column
width. None of the other pro-
grams could have done it!

Business computers use a
monochrome (1 colour) green
screen, which is cheaper and
more restful to the eyes over long
periods than a colour monitor. If,
like WORDSWORTH, the pro-
lJram uses dark colours such as
red, these often appear faint on
the green screen {unless the
brightness is unacceptablg high).
Good business programs avoid
these colours (6). SCRIBE's
brightening facility is especailly
imaginative.

SPEED & EASE
OF USE
Business users will have a stan-
dard page layout or "format" (7)
for each documenl, which they
will probablv keeD as a
"template" on disc, to load afresh
for everg task. Thus ease of
creating the format ma9 not be
vital but ease oI altering it (eg in-
denting, justifying or altering line
spacing) part way through (8) is
alwags important. SCRIBE is
especially weak on line spacing
alterations. Also vital is to know
where you are (9) in a long text.
Losing text due to momentary
loss oI concentration may be
disasftous. VIEW is specially bad
in this: if you forget lo depress the
shift key when setting a marker
you lose a whole line of text; if
this happens to be one of the
"rulers" that determine the for-
mat, serrous confusion may
result.

Speed of editing is greatly af-
fected by the speed with which
the cursor can be moved around
the screen. More expensive
business computers offer such
options as the "mous€" or finger-
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Name of Word-processor Wordwise (1982) View A1.4 Scribe V1.3 Wordsworth 0.04

DOWN TO BUSINESS

CONTINUED OVEB

BASIC DETAILS
1 Produced by
2 Medium
3 Retail price (Apr,l 1984)

BASIC FACILITIES & EASE OF USE
4 Can you edit in 80 column mode? (all ofler

40 col edit if required)
5 Can you print w,der than 80 columns?
6 All data visible on a green screen at normal

bdghtness
7 How easy to arrange page layout?

3 How easy to vary formats within text? (eg
line spacing, indents. etc)

9 How easy to keep hack of text or scroll to
correct place in text?

'.0 What risk of accidental text loss!

Computer Concepts Acornsoft
ROM ROM
139.00 €59.80

Merlin (Bucon Ltd)
ROM + Disc
€59.95

Yes - up to
132 columns
Yes - up to 132
Yes, all very clear

Yes

Difficult until very
familiar
Easy but only at
start of line
Difficult, screen is
"window" on text

No
Yes, facility to
brighten
Easg

Slow but some hicks SIow but some tricks

Tends to "overscroll" Different (disc)
system overccroll

Moderate Moderate

Moderate: too many Moderate: many
red-key commands red keg commands
Slowl commands Slow; ponderous
have to be typed in menu sequences
Easy and last but Easy and very fast
no decimal tab with decimal tab

No
Yes
Yes - very flexible
No

Ian Copestake
Disc
E22.7 t

No: "preview" only

No
Yes. some are faint

Easy for the
numerical minded
Easy

Easy in edit mode:
hard in preview
mode
Almost nil

Difficult

Easy

Easy to lose 1 line Almost nil
Chaos if ruler lost

Nil: good error
checks

No, preview only

No
Yes, some are faint

Difficult

Easy

Difficuh

Slow, many tricks but
hard to use

Quite fast

Slow due error
checks

Slow

Menu ponderous;
othet means available
Difficult due 40 col
edit. Has d€cimal tab

SPEED OF OPERATION - How fast to:
- 1 - move cursor around $reen and around Specially speeded up

text? cursor. Excellent
tricks & controls

i 2 - scroll to desired line? Fast & controlled

.3 - set markers, manipulate text. then clear Very fast but user
markers must program

marker clearing
--1 - make small text cofiections Fast and easy

-5 - select functions: SAVE, LOAD. etc Fast; excellent one-
key-selected menu

:5 - create tables of data Slow and difficult
due to 40 col edit

SPECIAL FACILITIES - WiII it:_ 
- continuously edit long documents?

: automatically merge texts held in
memory

No. Limited to
24562 letter
memory
No

Yes
No
No
No
Yes

No
Yes
Yes - but limited
Yes

Yes
Yes
Yes

Yes. Only limited by Yes. Only limited by No. Limit€d by RAM.
disc capacity disc capacily 

n"fl:rJr.""
Yes. excellent No No
system of macros,
parameters
No Yes Yes
Yes Yes No
Yes No (promised) Yes
No Yes No
No - all engaged No No

automatically merge texts held on disc
s€arch but not replace word in memory
"Wild" search (ie spelling uncertain)
search, and/or replace. word on disc
allow use of red keys for control
commands or frequently used phrases
automatically do disc housekeeping
print headers and footers
automatically number pages
"spool" formatted text (eg to print on a
computer with no word-processor)

No
No
No
No

COMBINATIONS WITH OTHER FACILITIES
,i - Use with "Aries" RAM expansion? Yes: if updated
-l - Can it be integrated with spreadsheet? No

: - Are "printer drivers" available to
underline, bold type, etc.?

HANDBOOK

Not needed

Yes
Yes, with
VIEWSHEET
Yes. (around € 10)

Yes
Yes
Yes

Not n€cessary
No (promised) No

Not needed

Yes
No (promised)
No {promised)

Yes (€8.62) but not
normally needed

No. Very difficult
No
Yes

I - ls the handbook easy to understand?
I - Is there an adequate index?i - Is there a summary list of commands?

: &8 COMPUTIIIG JULY/AUGUST 
'9A4

Yes
No
Yes
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WITH THE MINIMUM NUMBER
OF KEY-STROKES should be
engraved on the brain oI every
business programmer. Error-
checking is not unimportant, but
iLt is time consuming it costs
money; Business people become
so adept at their work they make
fewer and fewer errors as ex-
perience grows, so better to
design the program for speed and
merely ensure that errors can be
recovered without serious loss-

LONG
DOCUMENTS
AND REPORTS
For working on long documents,
(17) by which I mean an![hing
over about 3000 to 4000 words,
SCRIBE is undoubtedly prefer'
red. It is designed, like
"dedicated" commercial word-
proc€ssors, to use the discs con-
tinuously, whereas the others do
most work in memory, (by which
I mean oI course memory in the
processor) ieaving the operator to
SAVE text onto disc whenever
desired. SCRIBE operates "disc-
wise" at alltimes: it "housekeeps"
them most efficiently, compac-
ting, saving, backing-up with little
prompting from the user; its
word-searches cover the whole
disc, not merely the processor
memory as the others do. When,
as is promised, it also has a
"WILD" spelling option (21) (put
a * or ? for any letter you are
unsure of), as VIEW and WORD-
SWORTH do, the user will be
able to operate a home-compiled
spelling dictionary without ex'
pensive bought-out software full
oI words one has spelt correctlv
all one's life!

WORDWISE and WORD-
SWORTH will search-and-
replace but will not merely search
{20), find the word and allow yor.r
to go straight on with editing. Of
course WORDWISE's glorious
red keys enable the user to over-
come this as well, by some dex-
hous key programming.

VIEW also will continuously
edit long documents, and con-
tinuously print successive files.
The pearls in its crown, which

Stand,d Word-processed letter

make VIEW the only choic€ for
the business that wites multiple
Ietters with standard variations,
are "Macros" and "Parameters".
None of the others have these: all
they olrer is the ability to call files
from disc in the middle of printing
a text. However, because they do
not extend this to allow use of file
"pointers" this is of limited value.

Report wdting is not only a
government, "big-business" or
academic occupation; small lirms
of consultants, surveyors,
solicitors also do it. Page number-
ing (26), printing of "headers"
and "footers" (25 - short
phrases at the head or foot of
every page) and the ability to

send text by post to another of-
fice, even if they do not possess a
computer with the same word-
processor (27) are all important
in th,s respect. So is the ability to
incorporate. in the printing
operation. correctly page-
numbered and formatted tables
of calculations, performed on a
"spreadsheet ' program (29).
None of the word-processorc pet
form on all these points: VIEW is
probably the best, in combination
with vlEwsHEET. reviewed in
this column last month. Database
and spreadsheet to run with
SCRIBE are promised shortly.
Printing oI any document is
enhanced if underlining, bold-

type and proportional spacing,
plus a variety of type-faces and
characier sizes are available. How
the word-processor handles these
is dependant on the model of
printer and sometimes a special
"printer-driver" program (30) is
needed whose availability and
cost should be considered at the
outset. This Ieature is dependant
on the type of printer so I cannot
do more than urg€ readers to in-
sist on the dealer demonshating
which of these the word-
processor + printer combination
will perform.

HANDBOOK
Finallg, the program is only as
good as the use the operator can
make of it. Even an experienced
operator may take several weeks
to use a program's facilities to the
Iull. A novice may take six mon-
ths! A detailed and comprehensi-
ble handbook is not a luxury; it is
essential. VIEW'S two-part hand-
book (and all other Acornsoft
business program handbooks) is
exceilent and sets the standard all
software houses should follow.
SCRIBE promise an improved
handbook shortly. WORD-
SWORTH's handbook is con-
gested, ill-organjsed and utterly
incomprehensible. II in this
review I have done the program
itself any injustice, this is the
reason. Ian Copestake tells me
that the handbook is being rewrit-
ten. I would not advise anyone to
buy the product until that has
happened.

DIFFICULTIES
I have experienced two serious
problems while assessinq these
programs:
WORDSWORTH intermittently
failed to load. both the 80 hack
review disc and a 40 track disc
bought by a friend. Ian
Copestake has stated this must be
due to disc imperfections, against
which the product is guaranteed.
SCRIBE consistently failed to
load text files from disc drives 1

and 3. Bucon have explained
that this may be due to in-
terference from other ROMs, par-
ticularly VIEW, and are emphatic
that there is no such bug in
SCRIBE,

WHICH WORD.PROCESSOR TO BUY

If your main task involves: Then buy:

- long documents, over 4000 words
(r.rnless your processor has a memory
addition) SCRIBE

- tables of data. especially over 80
columns wide VIEW

- multiple lefters with standard variations VIEW

- routine office letters. records and short
reports. where speed and ease for
unskilled operators is vital WORDWISE

- special repeat tasks, for which
programming of the red keys offerc time
savings WORDWISE

I cannot at present recommend purchase of WORDSWORTH

AbB COMPUTING JULY/AUGUST 198474
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BBCComputers
incontrol

Julie Mitchel

e

The BBC Micro comes out
of its shell and extends

an arm into the world of
control.

So you have bought your com-
puter and you are wondering
how to utilise it to its full capacity,
perhaps something a little mo.€
serious than simply playing
games.

BRINGING YOUR
BEEB TO LIFE
A computer can be likened to a
human brain in that it is limited
without the addition oI a moving
body. The science of control and
robotics can be the moving body
of your computer, that is, bring.
ing the computer '1o life".

The application of com'
puters to control things is one of
the most interesting areas and the
potential is almost endless. There
is a widespread acceptance that
robots will, in the years ahead,
become one of the most cruclal
aspects of industrial change, not
only altering production pro-
cedures but also changing the
lives of millions.

It is possible to identify four
interactive parts involved with
control:- the robot its€lf, the en-
vironment, the task and the com-
puter or 'brain'.

THE ROBOT
The robot itself is a machine
designed to perform a specific
task. The robot will have several
moving parts ie. d€grees of
freedom. Common ly five
degrees of lreedom plus the grip-
ping action are present in a small
robot designed to move obiects,
much as those seen in Cyber
310.

THE
ENVIRONMENT
Robots relate to the surroundings
in which they are placed. Robots
that have a fixed position hav€
their environment limited to the
reach of the robot limbs, its work-
ing area. The environment must
also take into account the
physical properties of the sur-
roundings and not simply the
geometrical co-ordinates ie
whether ot not the robot is likely
to knock into sornethlng.

t
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CONTROL

ROBOT COMPUTE R

/

I

ENVIRONMENT

LANGUAGE

Fig 1

THE TASK
This can be defin€d as the dif-
ference between the initial sta!-
ting position and the finalposition
after the task has been com-
pleted. The task is usuallg
described to the computer in an
appropriate language.

THE BRAIN
Here's where your BBC Micro
comes in. The computer or
"brain" of the robot generates the
control signals according to the
p or knowledge of the task to be
performed.

Ideally the computer is pro,
vided with the inlormation about
the robot and the data oI the tasks
to be performed and when it is in
operation it should receive infor-
mation concerning both the robot
and the environments and then
the computer developed its con-
trol over the robot causing it to
move to its desired position.

At the present time,
however, all the movements of
th€ robot are determined
beforehand and then fed into the
computer in the form of a
program.

Without the addition of a
nervous system it is difficult for
the robot to adapt to the environ'
ment.

Consequently the main
challenge remaining is not usually
with the computer itself or even
with the programs needed to get
it to do the iob, but rather the
problems associated with getting
meaningful information into and
out of the computer from the en-
vironment to form a chain as in
Fig. 1.

APPLICATIONS
The applications of robotics are
numerous, for example, the abili-
ly to leach conbol at a low price
and therefore the idea of robotics
will appeal to.anyone willing to
experiment with computer molor
control. Sooner or later anyone
interested in the practical side of
robotics will come across the
need to exercise computer con-
trol over motorised systems-

Robotics is also a fun way to
illustrate the true potential of a

computer. ln industry the use of
robots as tools is slowly becoming
acceptable and even before the
end of the century their use will
be vital for the survival of every

manufacturet. Therefore the
adaption of small haining robots,
much as the Cyber 310, will play
an important role in the industrial
transformation.

Julie Mitchell works for
Cyber Robotics of Cambridge,
whose robots are seen on Acorn
exhibition stands around the
world.
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Printer Stand

. For dot matrix printers

. Raises printer high enough to put
continuous stationery underneath

. Beautilully finished in clear perspex .Viglen quality everytime

.Willaccept paper up to 12%" wide . Non slip rubber pads

Dimensions:15" (380mm) wide 12h" (320mm) deep 4" (90mm) high

To ordet complete and send form, or ring
VERONICA, SYLVANA OR CATHY Now on 01-843 9903

t12.$$ '*"uo'
G0Mt I0 ut$l.Iil ron I r[$ rnlHI0tY,PtR$0il41$tRUlcI

Carriage & Packing C2.00

AB7-

-t

Post to: VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 2QA

Please send me- (qty)PRINTER STANDSat e14.95 each. I enclose Cheque/P.O. lor f made out to

MGLEN COMPUTER SUPPLIES ordebit my ACCESS/BARCLAYCARD No

Name
-
rE Signature

PilluP$H',
G0r0un
il/M0rrrrun

I

t

e 235,."uo.
TVrMonilor (resolution better
lhan 585 x 450 pixels. Dot-to-

dot distance .65mm)

TV only: t185 inc VAT)

Yir cn
Plus e8 carriage

and packing

SU PPL IE S

':rsgrlalservice & Qualitv coupted with whoresate pflces. a Easy lo carry. Lightweight a sparkling picture in seconds. Reliability and'I t 7 Trumpers wav Hanwell London w7 2oA perfoimance excellent o lieadphone Soicket can also be connected to iape: ephone:01 843 9903.: r ipecratattention io your orders or enqurr es concernrnq recorder a Loud speaker m ute switch o Retractable carrying hand le
'lNlToRS, PRTNTERS, CoI.4PUTERS, Drsc DRrvES, -.|\y'etallicsilverlinrshwithrestfuldarkpicturesurround.lncludesRGBlead
r-vFlqqflcA SYLVANA or CArHY on connecting direct to your BBC Micro. . Phil ps Model No. 1 4CT 2006/057'-843 9903 NOW or fill rn lhe colrpon below.

Post to:VIGLEN COMPUTEB SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 2QA.

Ptease send me 

- 
(qty) Philips TV/Monitor at t243 each. I enclose cheque/P.O. for e

VIGLEN CON4PUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No

Name

Address

!il?^ -."""1 

- 
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MODELS A/8 PROGRAMMING/UTILITY

D Gibboos

PdgeMode
Switch

It has often been pointed out how
frustrating it can be, having done
a listing in page mode, to lind
that page mode is still 'ON' when
running a program. The usual
solution is to program a function
key to combine the CTRL/N,
LIST and CTRL,/O commands
together so that page mode ts
automatically switched on and
off

DIRECT
The short machine code
program presented here over-
comes the problem in a more
Ilexlble and direct manner as it
allows page mode to be turned
'ON'or'OFF', at anv time. even
in the mlddle o[ a proqram or a
listing. Such an operation is not
normally possible until the listing
is complete.

II a program is being listed
normally, pressing CTRL/@
(which has no allocated function
on the BBC Micro) at any conve-
nient point will shift the listing into
page mode and the listing can be
stepped with SHIFT in the usual
way. If a program is being list€d
in page mode then, when it stops
at lhe end of a page, pressing
CTRL/ @ belore pressins SHIFT

Switch Page Mocle on and
off at any time.

wil! allow the listing to continue in
normal mode.

HOW IT WORKS
The program works by setting the
event vector to point to the block
of machine code and then enabl-
ing keyboard €vents with
*FX14.2. This code then uses
OSBYTE cafls lL1 and 729 to
ch€ck that CTRL is pressed and
that @ (effectively via an INKEY
(-72) is pressed. Blt 2 of the
VDU status byte at &DO in zero
page is then toggled by EOR'ing It
with '4'.

If desired, the break key can
be programmed to restore th€
event vector, and to re-enable
keyboard events, by ente ng:

rKEYl0
? &.22O - &A0 ? &227 -
&0D: * FX14,21:M
but lf other commands, such as
OLD, are also included in this
definition, remember that the
r FX14,2 must always be follow-

ed by':M'rather than by ':' or it
will not be recognised by the
operating system. Ftnally,
because this program makes use
of certaln features lound only in
OS 1.2, it wlll not work with OS
0.1.

PROGRAM LISTING

l[tcona7.=&DAt): osbyte=trFFF4 : REM Set up t'llC Iocati on
20?&2?0=cona7. 1,10D 256 :REl',| Foke lo-byte into event vector
S0?&221=cona7. DIV 256 IREM Poke hi-byte into event vetrtor
40F0R PASS=0TOSSTEP3
50P7=cona7.: t0PT PASS
60FHA:TXA:FHATTYA:FHA \$ave A,X and Y registers
7(-rLDAl+llBiJSRosbyte \Test i{ CTRL preEsed
80BCC dun
90LDA* I 29: LDXS 184: LDY*&FF

lO(tJSRosbyterCFX*&FF:BNE dun \Test if E also pressed
ll0LDA&D0:E0Rtt4:STA&DO \Toggle bit i of VDU status byte
l?0. dun PLA: IAY:PLA: TAX:FLAr HTS \Restore aI I registers
150I NEXT
I4OREM Now enable keyboard events
lSCltFX l4r 2
I60END
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IF YOU WANT TO GET EVEN MORE
OUT OFYOUR

BBC AND ELECTRON. . .
DON'T MISS THE NEXT ISSUE OF

A&B COMPUTING
Because A&B Compufing has proved to be so popular from our October

issue we will be giving you a double dose of it.
Yes from the October issue A&B Computing will be on sale every month.

And it will be great value at only €1.
You'll definitely be getting much more for your money - each issue will

carry more editorial on all you want to know about your BBC and
Electron. . . news, reviews, features, competitions, programs.

The FIRST monthly issue of A&B Compufing will be on sale from
FRIDAY, 7 SEPTEMBER. Place an order NOW to make
sure you get your personal copy.

Do you want to WRITE about
your BBC/Electron for a living?
lf so, you could be the person we're looking for
at A&B Computing because we need so-
meone to join our expanding editorial team.

You'll be involved in all aspects of magazine
production in the day-to-day running of A&B
Computing and a prior knowledge of subbing
and/or proof-reading would be an advantage but
is not essential.

A very competitive salary will be paid. All
applications, which should include a full C.V.,
will be treated in the strictest confidence. Please
apply to: Elspeth Joiner, Group Editor, Argus
Specialist Publications, No. 1 Golden Square,
London W1R 3AB.
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to offer the best ualue
in monitors I printe1g

Epson RX80/FT S275.00
Epson FX80 t379.00
Canon PW I080A C289.00
160 cps with near letter quality printing
including friction and tractor feed.
Shinwa CPBO 9209.00

Microvitec standard l43l 1199.95
Microvitec medium I45l 5315.00
Microvrtec hrgh l44l 2442,00
Philips I4" TV/monitor t235.00
(RCB Input)

a

Philips 12" GreenV2001 575.(X1

tfrftl=tial

EI

Dot Matrix Printers
Colout Monitors

Daisywheel Printers

Monochrome Monitors

i1



The BBC Micro does not have a
FILL command like some of the
other micros, but Beeb's fitted
with the 1.2 operating sgstem
have a range oI PLOT com-
mands whlch allow lilling to b€
performed. The number Ior the
PLOT command are in the range
72 to 79. Using PLOT77 a line is
drawn in the current foreground
colour easilv filled. To fill an ir-
regular shalie lt is first necessary
to draw the shapes outline, this
can b€ done in any graphics lore,
ground colour, program 1 per-
forms this task.

the plotted line continues up to
the edge of the screen. To flll an
area it is necessary to use a FOR,
NEXT loop with STEPS of 4 (the
vedcal height of a graphics plxel)
fron the lowest positlon to b€ fill-
ed to the highesr. This is done in
the program at lines 110 and
130.

The filling of the shape pro-
duced in program 1 works by us-
ing only one FOB-NEXT loop

due to the lowest and highest
points on the shape being at the
same position on the X-axis, that
is 550. If we chanse the DATA
h€ld in line 150 to make the
highest point at 200 on the
X-axis,
NEW DATA LINE. . . 150
DATA 200,400,300,550, 100,
700,200,900, 1 100,800,700,
600, 1000,340,800,300,550, 1, 1

Running the program you will
see that a hiangle at the top of the
shape has not been filled and un,
wanted lilling has occured at the
top right of the screen. To fill a
shape oI this type it is necessary
to use two FOR,NEXT loops, the
value oI X% being changed for
each loop to equate to the value
of th€ X-axis where the lowest
and highest points occur i.e. at

550 and 200 ln this case. This is
shown by modifying the existing
plogram with the following lines:

95 X% =550
100 FoR Y% = 100 TO 800

STEP 4
105 PLOT77,X%,Y%
110 NEXT Y%
115 X% = 200
120 FOR Y% -804 TO 900

STEP 4
7 PI-OT77,X%,Y%
130 NEXT Y%

The new program now fills in
the whole oI the shape. If the
shape is even more iregular it
will be necessary to use several
loops, each resetting both X%
and the range oI the loop to
cover the lowest to the highest
points on the X-axis.

Any colour may be used to fill
the shape, hy adding the follow-
ing lines to the program.

102 IF Y% MOD 20=0
GCOLO,RND(15)

L22 TF Y% MOD 2O-O
GCOLO,RND{15)

IRREGULAR
FILLING
In program 1 READ and DATA
statements are used to hold and
obtain the information for each
turning point oI the shape with
the PLOTS command being used
to draw each line. Running the
program draws the irregular
shape in the cente of the screen.
To lill in this shape or draw it
originally using filled in hiangles
i.e. PLOT8O to PLOT87, would
be quite dilficult but usins
PLOT77 it becomes an easy task.
Program 2 can now be added to
program 1 which when RUN will
fill in the shape in the colour of
blue.

80 REM FILL IN SHAPE
90 GCOL 0,4

100 x% - 550
110 FOR Y% - 100 TO 900

STEP 4
120 PLOT77 , X%,Y%
130 NEXT Y%
140 END

Combine an education in
filling irregular shapes
on your BBC or Electron

with an extensive test of
Your knowledge of our
European neighbours.

10 REM DRAW IRREGULAR SHAPE
20 MODE?
30 MOVE550.100
40 REPEAT
50 READ A%,B%
60 IF A%>1PLOTs,A%,B%
70 UNTIL A% - 1

150 DATA 200,400,300,550,100,700,550,900, 1 100,a00,700,
600, 1000,340,800,300,550, 100, 1, 1

The PLOT77 command works by
moving to the point set by X% (X
co-ord) and Y% (Y co-ord) and
plotting a llne horizontally in each
direction until a pixel set to a
foreground colour is met. If a
foreground colour is not met then

Running the program should
display a multi-coloured shape.

GEOGRAPHY
QUIZ
Program 3 demonshates these
techniques, it is a geography
quiz, which starts by drawing a
high resolution map ol Europe by
using the method shown in pro-
gram 1 this is PROCMAP then
fills in each land mass by using
the method shown in program 2
this is PROCFILL. After drawing
the map 40 questions are given
on the location of each counhy
on the map, an asterisk is flashed
over th€ counw which requires
to be named. A choice oI four
count es are giv€n as the answer
and the answer is entered by typ-
ing the number of the counhy.
The number of correct answers
are indicated and the highest
score is maintained

To help to understand the
operation of the Europe program
the following is an explanation of
each line within the main pro-
gram, variables and procedures
used.

MODEL B/ELECTRON

R. Kltching
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MAIN PROGRAM

Sets Mode and dimensions arrags.
Redifines colours using VDU19 command and turns orf
cursot.
Prints title and draws boundary for map-
Calls PROCMAP and using data from lines 54 to 64
draws coastline of Europe.
Sets Ioreground colour to green and reseb data pointer
to access corect fil information.
Reads data lrom lines 70 to 72, each time calling
PROCFILL to fill each land mass.
Sets foreground colou. to white, read dah ftom lines 65
to 69 then calls PROCMAP to draw each counhy's
border.
Draws Sea of Marmara.
Defines text window.
Sets up a loop for 40 quesfions.
Prints score at top of scieen and question heading.
Calls PROCCHOSE to select a country lor the quesflon.
Sets foregound graphics colour to black-white flashing
using GCOL3 to allow easy erasing.
Calls PROCQUEST to select a choice oI answers, prinls
and asks lhe questlon.
Erases the asterisk printed at line 15.
Inlorms quiz finished and prlnts {inal scor€.
Prints high scor€.
Prompts for anoth€r go.

Checks to see if answer given is corect, prints suitable
comme[t then updates score.
Gives delay to allow comment/answer to be seeo.

PROCMAP
Reads co-ordinates for PLOT command and plots line if
greater than 1.
II co-ordinat€s equal 0 then reads data again and moves
graphics cursor to new co-ordinat€s.

VARIABLES

LINES
54-64 Coasdine oI Europe.
55-59 Borders of each country.
70-72 X-axis, lowest and highest Y-axls positions lor filling.
73-112 Country's oam€ and its X and Y position on the map9

l0
11.18
12,13
t4
15

LINE
1

2

3,4
5

6

?

8

23
23

24.25
25

42
43

45

46

47

49-53
50

5l

DATA

N$(40)
R$(4)

hsc %
sc%
A%
B%
x%

I%
Y%
F%
R%
c%

T%
YES %

J%
P%
ANS%

16

PROCEDURES

PROCINIT
Seb all countries' arrays to a null and sc% to zero

Array for each counhy selected in PROCCHOSE.
Anay to hold the lour counties chos€n in
PROCQUEST.
Hlgh score.
Score.
Used in PROCFILL as the lowest Y-axis position.
Used ln PROCFILL as the hlghest Y-axis position.
Used in PROCFILL as the X-axis posltion and in
PROCCHOOSE as th€ X posttlon oI the counky
chos€n.
Loop varlable for th€ questlon.
Y position of the county chosen in PROCCHOSE.
Loop variable used in PROCFILL.
Line to b€ read in PROCCHOSE.
Dummy vartable to keep a count oI ttmes iaken around
REPEAT UNTIL looP in PROCCHOSE.
As C% except ln PROCQUEST.
S€t to I i{ counhy has prevlously been selected in
PROCCHOSE and PROCQUEST.
Loop variable us€d in PROCQUEST.
Number of correct answer.
Number given ali answer.

LINE

17
19
20
21

26-32

,e
29,30

31

33-4tiv
3544
36

37
384r

PROCFILL
Uses PLOT77 to fill the area as set by X% on the
X-axis and A% to B% on the Y-axis.

PROCCHOOSE
Randomly chooses a number b€tween 73 to 112 and
r€stores data pointer to this line.
Reads information from data line.
Routine to check lf country chosen has been used
before, iI lt has YES% ls s€t to I as a flag.
II YES% - 1 returns to llne 27 to choose another
counhy.

PROCQUEST
Set P% to a random numbet either 1,2,3 or 4.
Loop used to select four countdes.
Randomly chooses a number between 73 to 112 and
restores data pointer to thls line.
Reads inlormadon from data line.
Rouine to check iI counhy chosen is the same as the
one cho6en in PROCCHOSE or one of the countrles
aheady sel€cted for this quesdon.
Prints the countrles number withln the question.
Prints the counhy chosen or the county chosen ln
PROCQUEST if J% -P%.
Prompts Ior an answer, ANS%.

6REll EUROPE by R.KITEHING OCT/BS
ll.lODEl : DIt'tNS (40),R$ (4) : hscZ=O: PRT CIN

IT
zVDU 19, O,4,4, O,8, 19, 1 ,2,e,,4,6, 19 r 2 r O

rOrOrArl9 r2,8 rAt O rOt ?3 r 1rO; O; cl; Ai : COLOUR
128: CLS

3PRINTTAB ( 12,I ) ; "EUROPE"
4PLUT1 , 1OOO, A: PLOT1 , O,95O: PLOT 1 , - 1OO

O, El: PLOT1 , O, -95O
SRESTORES4: PROCI'lAP
6GCOLO, 1 : RESTORETO
TREPEAT! READAZ, BZ, XZ: PROCFILL: UNTILA

7.=O
EGCOLO, 3: RESTORE65 : PROCT'IAP

'ROGRAM LISTING

PR O G RA M M I N G/E D U CA TI O N
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9GCOLE, El: HoVET 64, L 64 | PLOT 1' 44' 34
lAVDU?B!f,?,J1,f,9,O
11FoEI7.=1To4O: CLSi trOLoUR I

/.
TSCtrLOUE?: FRINT . II **+}+}**NAI{E', , "THE,. ,

"COUNTFY x*tx**** " : COLSURJ
14FROtrCHO5E
1sGCOL;.3: VDUS: rIOVE Xll. n Y7.: VDU4?, 4
l6FROCOUEST
l7VDU5: I"IOVEXZ, YZ: VDU4?,4
lENEXT
194= I NttEY (?OA ) : CLS: PF I f.lT'

ve" "'+inished "'=cored" " ieE'li"
right"' 'I7.-r.7.-Li " !.Jrong":IF Ec7.:.hEtr7i hg

?OPRINT' "strore ": h=.7.
:TPRINT"PRESs Y" ' "Ttr' ' "REFEAT" ' ' ''EE" '."N TO END"
z?REPEAT A+=INti:EY+ tO) : UNTILA$="Y" ORA

$='Nrr ' IFA$=,Y" FRtrCINIT: GOTO11 ELSE El'lD
?f,DEFPROtrINIT: FSRI;{=1Ttr4Or N:F ( I;l} =" ":

NEXT: eE7=@: YE57.=A: ENDFRtrC
?4DEFPROEFILt-
25FORFZ=AZTOB7.STEF4: PLOT77, xZ, F;{: NEXT

: ENDPRgtr
26DEFFROCCHOSE
?7RZ=RND (4'}) +7?: RESTtrRE R7
?BREADN$(I7.),X7.,YZ
29f, 7=- 1 : REPEAT C,7.=C'l+ I I I FFI$ t I :{ ) =N:F ( C7. )

YEST:=1
jOUNTILIZ=E:{+l OR YES7.=1
f,1IF YESZ=1 YEST=O:6OTO:7
f,?ENDFEOC
f,SDEFFROCOUEST: VDL,?3, 1 , A; A: Bi B.'
34FZ=RND (4)
35FtrRJ7.= 1TE4
J6SZ=RND ( 4e, ) +7?: RESTORE 5Z
f,TREADR:$ tJZ ) : YES;r.=O
JEITZ=-1 : REPEAT TZ=TX.+L
39IFR$ (JZ) =N$ ( IZ) OR R:$ (JZ) =R$ (T7.) ! YE

4EUNTILJ7.=TZ+1 OE YES7,= 1

41IFYES7.=I GOTA36
4?PRINTJT
4ilF J7-=P7. PRINTN*(IZ) ELSE PRINTR$(J

44NEXT
45 INFUT' AN57.: I FANSZi lORANSZ )4THENPR IN

TtrHR$l1;" "i:VDUT,13,11:GOT045
46IFP7.=ANSZ THEN PRINT"EORRECT" : sc7.=5

E7-+ 1 ELSE PR INT "I{RONG" ' ; N$ ( I7.)

MODEL B/ELECTRON
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47A= INrEY ( ?Oa )
4EENDPROC
49DEFPROtrT,IAP
SOFEPEAT: READA:z,BT..IFAZ > lPLOTS 

' 
47. 

' 
BZ

51 IFA,(=A READAT., BZ: I"IOVEA:/. tB7.
5?UNTILAZ=1
SsENDPROC
s4DATAO, B, 6?5, 95O, 465, 79@. 45A tTAA | 470

,673 t53O r7@A,54O,55O,55A,5BO t37O t592,5aA
, 6 1 6, 584, 600, 6[,8, 645 r.60Fl, 67 A, h 4@ | 7 @4, 6 I 6
1732 | 639 1773 1685,88O,720,872r724 tB3O,67A
,792 |67O,738,7OA TTBB t756,725.756 |7@4,772
|TOB t7@O.bE4 tTOO 1636

55DATA7 16, 65b,7AO, 624, b72 r 64q t 664 t 6?4
,6{,4 r37?,632 r54A,616 r 564,55O,54[l,54S,556
,5OOr556r 4BB,5BO, 495, 619 r5O5,616,518'625
,5OO,639,5OE, A33.46,Q t6t6,472160B 1464 t56@
,44A r53O, 4A[, r55O, 37b,595, 33O, 495, 28O, 465
1265 , 4?O .254 | 49', 1243 | 46,0 r22O | 4Bg

56DATA?OO, 47O, zf,?, 4 16 ! ?4S, 
=AB, 

?t-6,A2@
, ?oo,315, 125,35O, l OCl,380',64, f,50,64, f,34,2
4,25O, 3?! ?4O! 24,?1h,a?,2A@, 4A, ?OO,64, 1AB

=7DATA7O,160,85, 
160, LA?J,165, 15CI, 145, 1

65, L7 @, 1 80, 1 55, ? 1 8, 1 E15, ?A5, f 1 O, 24@, ?4O, 2
65 , 2f,5 r f,OO r ?55 , f,A5 , ?AO r 3?5 .?9@ rASA ,?7@ t=
7A, ?7A | 4?3 129A' 443. ?75' 445' :45' 4A6' 195 r 5
@5, 190',51O i r7B t=23,145t 545, 145,558 , 125,5

5ADATA57g, 16A,545, 155,59CI, 145,60tA, 154
,6@@ | 17A t53@,1?E,554. ?OS,516, ??O,516, ?45
,49A,273,493, =1O,51U',31C',5 

L@ r79O ,=7h t?94
,5=O , ?5O ,5?5 , :A6,6=5, 145 , 66c}, IOA t7A@ 192,
69? tA4 | h=O | 7@A ,68@ ,=O ,653 ,A@ ,69A ,AB ,7 t6 |
8A,774 t9=,69? | IBB t7Dg,1?4,6E}4, 16!t

59DATA7AA, 14Er t7?4 tL=6,7AB tt72,77?,lB@
,73@ | 174,77@ t Ba, B4O.40, AAE ! 5', ! 860l.70.916
,5@ ,9hO .BO,AAB ,7O ,99O ,@

6ADATAE, S i l9q JlO t?hB,L75,:75,6EO, r75
,674 ,?hA , h4q ,2A@ | 64@ |775,625 ,294 r 615 .?7D
, 595, ?s5, 6CrB, ?4A ! 5?A, ?sA r 585 . ?4O . 575 , 2?=
,a7a ,2?D ,='63 ,24A ,36A ,74A r=45 r ?g€t r 53O , 2JE
r 515,24O,5?5, r9E ,50= r f, t5,5O5,f,ls,515,31O
t 5f,s,,34O,53O, f,44,55O, 

=?5! 
560, f,is,61el

61DATAf,1O,62E' law@ ''66@ '7.4O 17@B '3BA '7lA
r.:! !.J I l.:,,) t ;', a, / +ur r ljr r u r i.:J r o t $ | Lvlu, oJJ, L t,)

,655, 154,6;=, 175.6?5, l5!t,61E,, 144 ! 6!,0, 155
,585, 2OA,595, 245,645, ?:=,674 tB.@t? tLDO,6
5, 1sct r BO, L4=,74 | 13al, 115, 1 15, 1f,O, 1OO, 1EA,
1 15 r ?f,O , 1:c, , 3:c}, 95 , f,40, 1A5, 365, 8c}, 44E}

62DATA1BO.4?5, BA,44O, BCt,4l h I AA | 434 t@ |
o t@ t24@,184,:4O, L7br25@| 1E}4, Ct,8,265,34O,
?65, 190, rBO, 194,2BO r ?9r5 !:65 t ?OO! O, O ! ?96,
215,:96, ?65 r 384 r 215 r 294,21=,Q,4,4@8,?4@,
4OA, 215 , 4=?, ?A?.4?4 ,?48 ,4@E}, 24O, O , O r 3BO !
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1?I,395,lS0,f,85 r 140,4OA, 15O,4AB, lso
63DATA425, 1E}4,3E0l, t9?,4.@ |474 |M.474

tgE t=45,73 .5@5, 65 ,53O ,60 ,5:E , E6 r 535 , l OO ,

@ t723 t2,7 65,16 t7 t@,?5 rg tO tgAB,23 t96O I Lg ,
94O, 10,955,40 ,9O@ t25 tQ rO 1160,95O, tsg t9?3
, tE@.9AO t23O ,Sl@ ,,24O t95g ,O tE

64DATAAOO, r 85,999,21O, A tO tS99 1?9O t94g
,3A3,9AO,273 .89@ t3?A ,A4O ,33@ 1793 t?L@,AgA
r lE}o,I,1

65DATAOr O,65, 33O, 185, 3?O, 4@ 12@6,A tO t?
tE t32O,3OA '?6@ ,O tO t?3@ | 63@, ? 1?,6s2 , ?3?, 6
6A, O,O, 68A, 259 | 640 r32@,0 1Ar5O4, 458,512,5
5?,o ,a

66DATA2B0,64E, ,3OO ,650 , A, E, ?7A t59D ,?4Q
,55O, O, O r g35, 673'620 tgzB t68O,95A,71O, EBC!

,@,8,74A ,9:jo tBofl tTBQ t753 r7ag,@ tA,=4O,5O@
| 4AO r423,39O,35O,39O, ?AO, O tA,37A t3O5 t4sO
, 5OO, 44O

67DATA556, O, O |4OO,493,4AO,475,345 r 460
,4BO,47A,4tO t4s3,4OO,445;O r@,419 r39O | 45g,
, 375, 5O8, 375, 525, 4OCt, 5 16, 45O,sso, 465, 55O
,54O,558 r 465, 699,4@-r t-7 t@ t43O t7OA,=5O,
, 55O, O, 4, 690, 4@5, 6AA,JgA., 692,a73,77= |
, BOO ,39O , A25 , ?BO ,@ t@ ,At" t"5O , 69! , ?44 r

6BDATAO, 635,3?g | 69@ ,37@ ,6=5 , f,20, , 59
t5,565, 345,595, f,75, 565, 34O, 52O, f,f,5, 51
15 , 52A , 33s , 49O , f,60, 45O ,36C' tA ,@ ,795 t?L
7A , r93 t76@ | t75 t77@ | 19= r 69A,?@4 ,690 ,?=
90, lAO,625, 150,650, 165,6f,5, ?"O,6:@, !A
,a tgBA t7O ,999 ,7@ t@ t@ ,37= ,9O ,=9@ ,O ,@ ,A

69DATA 15O, l OO, l50 r O,6, O t+=O,373,43@, --
5C,' 3?O, f,sA, O, O,525,4OO,5BO .4AA |6l@,363,, d
4c,,394,1,1

7ODATA4, L43.7O, t OO, r 1?, lEO,| 1OB, 116,2J
@ r7 6, 106,A44 rA@,96 r 4O4 ,6A, 96 r 5OB , 96 , I l O ,
49O t4,?A,72O, t2 t36 t9a6,4 ,?lO ! 996,5?, a9,9
?o ,44 , BO, 844 ,50, 9c,, 645., 9Cl t96 ,66@ ,85 , LO4 1

7O4,1@4 | bss t67h I t40,,t6Q \TOB,2Bet,3f,5,9O4,
2?O t 31A r 9?6,62@ tg=O IBOO t7l@ t73A tTAO

7lDATAl70, 1S5,7?O,605,A85,584,|585r 620
.==2 1 673,784 1468, 545, 560 r 615, 54O r 53B, 4AO
I b3o , b3a | 49b | 465 ,4?O ,260, 146A | 475 t22@ , L65
t375,9= t?OA,2O4,35, t6O, 164r88, 145, 16E, 1=
B, 155, 175, 1BA,27O t295 t]bo t?36 t24B t?6@.19
5 r 295,485 , r 45, 195, 549 , 145, 164 ,59O, 1El8

72DATAr50,556 | tQO rttztS4E, ?3O,2f,6,4OA
t236,?44 t424 | 144 ,l7O t392,178 | t9= ,4L0,2@8
,215,295, tgB.2OO r77@ r51O,74O, ??2,515,554
t232,5,9O,$OO r2=5.6=2 t664 t22O,5BB,652, 1AO

t9og t959,192 t584,58El, t6O rO tA tO
TSDATAFRANCE , 323,374
T4DATARUSSTA, ASE,6AE
TSDATAITALY,475,24O
T6DATASFA I N, 150,25O
77DATAENELAND,29O,36@
TBDATAEIRE, 184,625
T9DATANORWAV ,sto t773
EODATAFOLANDT650T4B9
a I DATAGREECE t664 . tso
B2DATASCOTLAND, 2A4,7OO
a3DATArCELAND,2AO,944
E4DATASHEDEN r 560,6S0
SSDATAF I NLAND ,7 L2 .AAA
A6DATANtrRTHERN I RELAND, 2 1 6, 664
B7DATAU|ALES, 232 ,5A4
aBDATAEAST GERHANYTSl?r51?
SgDATAWEST GERHANY,444,4AO
9ODATAHOLLAND, 3BO, 536
9I DATABELG r UH i 364,4?6
gzDATALUXEM- BOTJRG,38O,46El
9SDATAPORTUEAL,,+S,2BB
94DATACZECHO- SLOVAK IA,56c' t 43?
9SDATASI|rTZER-LAND, 41O, 376
96DATAAUSTRIA, 5?8, 384
9TDATARU}IAN rA t72B t332
9BDATAYU6O- SLAVIA,600,?72
99DATAALBAN IA ,624 ,196

lOBDATABULGARIA, 738, 228
1 C'1DATAANDORRA,244, 296
1O?DATATURKEY, BBB, 132
lO3DATATUNr5I 4,4@O, 4@
1 @4DATAALEiERT A, 25O, 56
I ASDATAr'tgROCCO , 68 ,56
I O6DATAfiAJORCA.' 26O , 2OA
lOTDATACORS ICA, 4Og r244
l OADATASARDIN I A,392 r 1AO
I B9DATACRETE , 72O , 32
1 lODATACYPRUS,912, J2
I 1 IDATASrCILYrrt€rct, 1OO
r l2DATASYR rA,976,48

6J5

@

a ,:1
@,4
2,7
4,6
a,o
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6littlebitof mogic ffi* fro
ond theBB

MERLI]I SCRIBE
Scrlbe ls a screen-orlented, lntegrated word processlnq
slAtem speclflcally deslgned for non-technical
personnel. Text and command functions are fully
PromPted.

The program comes ln a chlp wlth flve mlnuteflttlng
lnstructlons, a 5l" floppy dlsc contalnlng the prlnter
drlver and a comprehenslve lnstructlon manual,

Model teatures lnclude:
Automatlc dlsc buffeilng

Thetext ls moved between dlsc and computer
memorywlthout user lnterventlon. Thus, flle
ldocumentlslze ls llmlted onlybydlsc capaclty {up to a
maxlmum of 255 pagesl.

Status lln€
The status llne dlspla)/s the name ofthe flle belng

edlted, the page, llne number and column at whlch the
cursor ls located, and commandlsl, lf any, ln current
operatlon.

Dlrectory dlsplay
The dlsc flle dlrectory can be dlsplayed as required by

the user.

On-screen prlnter.lmage
text formettlng

The effect of margln type
{elther rlght-Justlfled or
ra9ged rlghtl and margln
settlngs ls dlsplayed on the
screenJust as the textwlll
appear on paper. 'The text
ls automatlcal,y formed to
the currentsettlngs as lt ls
entered. Elther settlng can
be later changed, and the
result "prevlewed". Both
settlngs can be mlxed
wlthln a document.
Selectlve marglnatlon
permlts "cuttlng" around
an lllustratlon.

Word.Wrap
Thls ellmlnates the need

to enter a carrlage return at
the end ofeach llne.A word too,ong to flt at the end of
a llne ls automatlcally moved to the next llne. RETURN
ls used onlyto lndlcate the end of a paragraph orto
create a llne space. Thls ellmlnates many keystrokes
and lncreases the rate oftext entry.

OtherMaJor Fecllltlesale!
. Create upto 255 pages ln a slngle document.
. Screen user sele(table 40 or 80 column wlth cholce of
background and text colours.
. lnsert text at any page on the do(ument whether
currently ln memoryor not.
. Powerfuledltlngcommands:
Move, copyand deletewlth affectedtext dlsplayed ln
reverse vldeo. Wlll move or (opywlthln a page or to any
other page ln the document.
. Word search and replace - ltem by ltem or globally
throughout the document.
. "Go to page" - next and prevlous uslng up and
cursor keJA orgo dlrectlyto page numbers

On screen underllning.
Format llne controls document wldth and allows settla

a

of rlght and left margins.
. Tabs set gn format llne as requlred.
. Automatlc (entre and declmaltab.
. Text reformattlng,
. Spllt page and dynamlc page break dlsplay.
. Word (ount and dlsplay ofcursor positlon by column
number.

Will use dlsc surfaces 0 to 3 as allowed bythe BBC sys
Alldlsc flllng operatlons menu drlven, eg, re-name,

deletedocument, compact and catalogue dis., etc. No
knowledge of the dlsc s)/5tem requlred.
. Exec document 

-allows 
conversion of BASIC progr

foredltlng byword processor and then .e-converslon
back toelthertext or program flles.

. Flle merge-one or more docume
other text flles may be merged ln
sequence from anydisc drlve betwe
and 3.

. Automatlcpage numberlngwlth pa
number insertlon at anypolnt on the pa
. Headersand footers.
. Totalfaclllty prlnt module ln(ludlng
selection of serlal or parallel output, gl
prlnter control codes, page numberlng
prlnt from page to page, repeat prlnt,
. Selectlon of up to nlne user deflnable
for lnsertion of prlnter control codes lnt
text, wlth up to flve codes allo(ated to
key.
. Control number of page dlrplay ltnes
s(rollspeed lncrease.

The program comes attra(tlvely packaged ln a sl
leather graln wallet whlch contalnr the manual, dlrc, chl
functlon keylegend rtrlp.

I
qmqgicol

t
Merlin Computer products is an indeplt

providing a rangeof lowcost products designe).i
l.
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E]TLI 1I COMPUTEIT PRODOCTS
icrocomptlteJ...
manufacturer of software and add ons.

rng professional standards to personal computers.

','erlln Database ls a database system designed
.. ..luslvely for the BBC dlsc based computer. lt provldes
': ' the structural lnput of text and numerlcal data

,1lch ls stored permanentlyas a record on the
.nputer. A group of records constitutes a database.
ry number of databases may be created uslng Merlln

base
Once created there are sophlstlcated facllltles
ailable for searchlng, selectlng and drawlng off

-'ormatlonfrom the database by means ofdeflnlng
e search characterlstlcs. Thls lnformation can then be
'matted tor produclng prlnted reports, llsts etc.
Numerlcal lnformation may have arlthmetlc
lculatlons applled to lt whlch lncludes accumulatlon
totals, multlpllcatlon, dlvlslon etc. etc.
ln conjunctlon wlth Merlln Scrlbe, Merlln Database
ovldes a superb mall merge faclllty. ln addtlon Scrlbe
1be used as a hlgh powered formatter to construct
e report layout of lnformatlon drawn from the

base

rtormance
l,laxlmum records per databa5e 4000 . Maxlmum
ord slze lS00characterr . Maxlmum no. of flelds 32
Maxlmum no. ofcharacters for any slngle tl€!d 900
Flndany record ln 2 secondsvla keyfleld access
Search everycharacter ln a 100 kbdatabase ln 29 secs

d Types
Numerlc- uPto 9dlgi
Sub fleldsfor e.onomlc

ts . Date
dlsc usage l.e. spe<lfyaverage
& maxlmum fleldsize

ERLI].I DFT6 SE

binqtion.

Detr SGarch
. Search results dlrectory held wlth database on dlsc
. Data can be passed to mall merge and report wrlter
. I 6 level condltlonal search
. Seerch condltlons lnclude 'not', >, <, = .

. Wlld(ard

. Detabase automatlcally sorted by key tleld

. Databassecan be set to re-sort to any alternatlv€ set of
keytlelds
Rcport Wrlalng
. Oatebas€ wllllntegrate wlth M€rlln Scrlbeword
Procesror. Format prlnter output wlth slmpleforms edltor
. Hlgh powered formr layout & edltlng uslng Scrlbe lalls. rt.
Jurtlfyl. Arlthmetlc calculatlons & accumulators
. Condltlonal report wrltlng
. Semlprogrammlng ta(llltyfor form5 & rePort generatlon

OthcrFacilltles
. Mallmerge uslng Scrlb€ . Condltlonalmallmerge
. Automatlc reformatlng of llnes . Capable of condltlonal
transfer of lnformatlon between databases.

Databasecomer ln chlpwlth manual, slmple flttlng
lnstructloni & s)atems dlsc. Also planned ls the productlon of
Database lntegrated wlth the Merlln Scrlbe word pro(essor ln
a slngle chlp although the database ls deslgned to lntegrate
easlly wlth 5(rlbe ln a separate chlp,

,,4

-il

ItI

f-
E

Prl(es:
iIERLIN DATABASE €49.0O
MERLIN SCNIBE €59.95
MENI'N SCRIBE/DATABASE €9'.OO

SE
Prlces lncludeVAT. Prlce and specltlcatlon subject to change
wlthout prior notlce,

Credit (ard orders accepted. Speclal dlrcounts for
educatlonal establlshments and dealers.

MENLI COMPUTER PNODUCTS IBUCON LTDI
15136 SINGLETON STNEET. SWANSEA SAI 3ON
Telt lol92l4679AO lr llnesl(
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Advdnced
Graphics

Bruce Smith

Last time we examined the wag
in which image planes could be
constructed so that objects can be
displayed on the screen
background, midground or
foreground. This time we'll look
at the way in which we can ex-
amine and define characters in
readiness for animationl

As we have seen (Match/
April issue) the screen memory
maps of the Beeb and Elk are
configured in a rather unusual
way. To recap slightly, bytes do
not run across the screen in se-
quence, but across and down the
scr€en in 'blocks of €ight' as
Figure 1 illustrates (l include this
here as it was 'missing' from the
issue of A&8 in questionl).

H t[4E^4+16

H lrt'l E lvl + 17

Our Eenie of the
graphics lamp codes

some further on screen
illusions.

block is 9 bytes in length and
Table 1 shows its organisation.
The first location in the parameter
block should be loaded with the
ASCII code of the character to be
read, obviously this must be plac-
ed here 'before' the OSWORD
call. On return the following eight
bvtes hold the characters bit map.' 

Listing 2 will read the defini-
tion of any ASCII character and
then display it graphically on an
8 *8 matrix. The program com-
mences bv setting up the screen
and constants. The VDU com-
mand (line 130) defined ASCII
code 255 as a white block. this is
used to indicate a set bit while a
space is used if a bit is clear. A
simple grid is printed by PROC-
GRID and yoLr are then re-
quested to enter the ASCII code
of the character to be read.
PROC-read-definition (lines
340 to 400) perform the ap-
propriate OSWORD call. As we
are using BASIC the integer
variables, A%, X%, and Y% are
used to pass information to th€
processor regislers. The
parameter block address is held
ln the vatiable PARAM. This was
set to &70 at the beginning of the
program, so the intention is to
use several of the 'free' zero page
locations. The high and low bytes
of the address are derived using
the DIV and MOD functions
(lines 360 and 370), the
characters code is stored at
PARAM {line 390) and the
OSWORD call performed (line
400).

BIT MAP
The bit map of the character
is printed by the procedure
PROC-display-definition. An
outer loop (line 470) uses the
variable C% to read €ach eight
bytes in turn from the paramet€r
block. The inner loop (line 530)
calculates which bits are set or

Fig 1 Typical organisation ol
scftten memoty
Therefore the byte at HIMEM + 8
is directly adiacent to the byte
situated at HIMEM. This at first
sight may seem to be a rather odd
way to 'map' screen memory,
however consider the complex-
ities involved in even mundane
tasks such as printing text if it
were not so. Characters are
delined using a byte wide by eight
byte deep grid. To display a
character in ony mode (except
the Beeb's Teletext Mode 7) all
the operating system has to do is
to locate the characters eight
bytes and poke them into con-
secutive memory locations.

CHARACTER
TABLE
The information for each ASCII
character is stored permanently
within ROM starting at location
&C000. As there are 95 printable
characters the Character table is
950 bytes long (95 characters *
8 bytes per character). The table
commences with the bit pattern
or bit map for the " " character
(ASCII 32) and ends with the bit
map for the pound sign. "€"

o1234567
o

1

2

3

4

5

6

7

Fig 2 A typical output of Progtam 2
(ASCI 126).

To access the correct bytes
for a particular character the
MOS subtracts 32 from the
characters ASCII code, multiplies
this value by 8, adding the pro'
duct to &C000. Listing 1 pro-
vides a simple program that will
display the bit map in hex and
decimal formats for ang of the
alphanumeric characters. It first
requests 9ou to enter the
character at the keyboard from
which it calculates its bit map
position in ROM (line 140 to
200). The two loops embodied
between lines 24O lo 340 peek
and display the eight byte values.

UNLAWFUL
The above progtam suflers from
a couple of major drawbacks.
Fnstly it is utterlg illegal! Well I
don't suppose l'm about to be put
under lock and key, but if future
Machine Operating Systems are
ever released then ahances are
this character table will be shuf{l'

ed about in memorg, making the
program useless. Secondly this
method will on ly disp,lay
alphanumeric ASCII codes as
these are the only ones stored in
ROM, it cannot display RAM bas-
ed User Definable Characters.

We can get round both these
problems by using the officialpro'
cess of reading character defini
tions, namely an OSWORD call
with the Accumulator containing
&OA. As with all OSWORD calls
the MOS expects the two index
registers to hold the address, high
byte in Y, of a parameter block.
ln this instance the parameter

Table 1: Osword Parameter Block Organisation
XY : Character to be read
XY+ 1 : Top bvte of character definition
XY +2 : Second byte of character definition
XY+ 3 : Third b!,te of character definition
XY + 4 : Fourth byte of character definition
XY + 5 : Fifth bgte of character definition
XY t 6 : Sixth byte of character definition
XY + 7 r Seventh byte of character definition
XY+8 : Eighth byte of character definition

H MEM Hllv,lEM+8

HIIV'EIM+9

HIMEM+2 HII\,EIV+10

H tMEtM+11

Hl{tlEM+4 H l\,t Eiv+t2

H IM EM+5 tl tMErvt+ 13

H tlV Ea\,t+6

H t^4EM+7 HIMEM+15
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226

224 225

227

clear (line 540), p nting a'block'
if a bit is set or a space if a bit is
clear. This inner loop is repeated
8 tim€s until the complete bit map
is printed. Figr-.rre 2 shows the
output for ASCII code 96, you
might recognise it!

COLOURFUL
CHARACTERS
Before moving on to character
delining, it is worth examining
how characters are printed in col-
our. In a normal two colour
mode, (ie Black and White) a
character is displayed on the
scre€n by the MOS simply by
poking each byte into successive
memory locations. This is not so
straightforward though when a
four colour mode is in use. ln this
instance th€ MOS must calculate
the two eight bit values for each
of the eight bytes to PRINT in the
corect colour. In Mode 2 sixteen

colours are available for use so
the MOS must converl each byle
inro four eight bit values before
PRlNTing the character (see
March/April issu€ for pixel
descriptions for each Mode). We
shall examine this more closelv in
a future issue to develop a pro-
gram that will allow muhi-colour
character printing!

VDU 23
The VDU 23 command allows
you to defin€ your own
characters. These User Definable
Character definitions are stored
in RAM between &C00 to &CFF.
ln the default state up to 32 User
definitions may be implemented
assigning the ASCII codes 128 to
159. Chapter 29 of the User
Guide provides details on im-
plementing the VDU 23 com-
mand.

II more definable characters
are required then extra memory

Fig 3 A knight chess piece

must be reseNed for them by a
technique known as 'Exploding
the character RAM'. To do this
an 'rFX20 call musi be perform-
ed,. Table 2 details the memory
allocations required for each ex-
plosion step of 32 characters.
The MOS allocates this extra
memory directly above OSHWM

(Operating Sytem High Water
Mark), which is normally the
value assigned to PAGE.

In its unexploded state,
ASCII characters greater than the
'permitted' 128 to 159 may be
used, but a wrap around effect
occurs. Thus printing VDU 255
would be the same as printing
VDU 159.

Listing3isaCharacter
designing program. This operates
along similar lines to the
character Reader Program except
that you set and clear each bits as
required by pressing either th€ 1
or 0 key respectively (lines 300 to
340). As each line is completed
its byte value is calculated and
displayed. On completion you
are requested to enter the ASCII
code into which the definition is
to be placed (line 410), upon
which the entire definition is
printed along with the actuai size
character (line 560 to 650).

As an example, enter and

gram commences by selecting a
Mode 2 screen with a blue
background (lines 60 and 70),
the chess horse is then defined
(lines 100 to 130). Line 190 is in-
teresting, it shows how the four
ASCII codes can be incorporated
into a single string for printing
purposes. The lirst two codes are
followed by three VDU control
codes. CHRS$(IO) moves the
cursor down one line. while the
two CHR$(8)s are backspaces,
positioning the cursor ready to
print the rest of the definition!
Note that a special formatting
technique has been used to list
this line. when you enter it just
type it in as a single line.

Lines 210 to 260 overlay a
green midground using the
GCOL0.2 command. Two
squares are then drawn (lines
28O to 42Ol in yellow and cyan.
In both cases the palette has been
redefined so that logical blue is
physical yellow (line 300) and
logical red become physical
cyan). The apptopriate GCOLs
have been used to ensure that
these colours are 'painted' over
both the midground green and
background blue.

RUN the program, then key in
the following sequence of 1's and
0's to design a Castle from a
game of Chess.
01010100
0111 1 100
00111000
00111000
00111000
00111000
01111 100
11111110
You might like to undertake ex-
panding the program so that it
can handle grids oI characters.
For example using four
characters it would be possible to
design and display the Knight
shown in Figure 3. To display it,
all we need to do is to print the
ASCII codes containing the
definition as a four byte block as
illustrated in Listing 4.

NOW YOU SEE
ME, NOW YOU
DON'T
We can use a user definable
character to illustrate that the im-
age planes we constructed last
time do actually €xist, the idea
being to move an obiect across
the screen so that it passes in
front of obiects in the background
and midground but behind ob-
,ects in the foreground. Listing 5
performs just this, it moves a
horse (okay a knight chess piece!)
across a 16 colour Mode 2
screen, passing in front of a cyan
coloured square and then behind
a yellow coloured square.

It's worth examining the pro-
gramming techniques. The pro-

DEFINITIVE
The palette now has to be
set so that the Knight will appear
the same 'colour' no matter
where it is positioned on the
screen. Lines 450 to 470 take
care of this to produce a black
knight. Logical colours flashing
red-cyan. flashing green -

magenta and flashing blue-yellow
are defined as physical black,
black and yellow respectively.
The GCOL 3.8 statement now
ensures that the knight will always
be visable on the screen except
when it is overlayed on a yellow
background. The final lines (520
to 590) PRINT the knight at the
position of the graphics cursor
which is moved across the screen
in steps of 2 each time a key is
pressed. first 'behind' the yellow
square which is in the fore,
ground, and then in front of the
cyan square which is in the mid-
ground. Refe, to the March/April
issue and see iI you can work out
at bit leveljust what is happening.

Table 2: Memory Allocation for Exploded Character
Set
*FX20.0
r FX20,1
+FX20.2
,B FX20.3
*FX20.4
*FX20,5
* FX20,6

&80 to &9F
&A0 to &BF
&c0 to &DF
&80 to &FF
&20 to &3F
&40 to &5F
&60 to &7F

&c00 to &cFF
as above plus OSHWM + &FF
as *FX20,0 plus OSHWM + &1FF
as ,t FX20,0 plus OSHWM+&2FF
as * FX20,0 plus OSHWM + &3FF
as * FX20,0 plus OSHWM + &4FF
as * FX20,0 plus OSHWM + &sFF

PROGRAMMING/GRAPHICS

A&B COMPUTIIIIG JULY/AUGUST 1984 89

L

n

CONTINUED OVER



TO REII
?o REr.l

FCn Nz=O TO 7:PRINT NZIiEXT
ENDPNOC

f,o
40
50
60
70
EO
90

loo
110
l?o
130
140
150
160
170
tBo
190
200
2to
220
230
240
250
260
270
2AO
290
300
3lo
320
330
340

to
20
50
aos
60
70
ao
90

roo
rto
120
tJo
l{o
t50
160
r70
r80
t<ro
200
2to
220

210
a
260

rll
llt
Itt
Itl
tlt

Read ROil based Character ltl
de{inition tabIe. Tabte ttl
based in l,tOS {10|t| &COOO lt!
Bruce Snith llarEh 1984 llt
A & B Co'nputinq lll

D€F PRtIC_r..d_de{ initi on

XZ-PARAi iIlD 56
YZ-PARAi DIv 2s6

clt-L osLoRn
ENDPR{ICEZ=o

TABL€=&COOO
I'toDE 5
VDU l9! Ot 4t Oi Ot Ot

DEF PRtIC_di rpl ry_dcf initi on
PRINTTAB(t,4) i
FEll out.r loop rtlp bytrs

REII
REI.I
REtI

REtl Procedures

Ftn EZ=l TO E
EYTET.PAREfi"CI
vARz-l28

RElt inn.r'loop !t.f,
Fm NZ-O TO 7
ZZTEYTEU AND VaRZ

3to
320
330
340
550
360
370
3AO
390
rt@
4lo
4X
430
440
450
460
170
/tao
4cro
500
5lo
s20
530
Silo

10

3C'
40
50
50
7a
ao
90

loo
r to
1?O
130
140
150
160
t70
180
r90
200
210

240
250
260

2AO
290
300
3lo

PRINTSPC(4) ! "ROX CheractEr table reader,.
PRINTTAB (o,4) i
PRINT"Type chlr.Eter to be .xamincd : "i
A3=GETt
PRINTA3

AZ=ASC (LEFTa (At. 1) )
BASEZE (AZ-32) la
STARTz=TABLE+BASEZ

PRTNTTAB(O,7) i "Chrracte. data {or .'iA3:'. is

PeINT"IEX:rr
Fm LOOPZ-O TO 7
PRI T r'&" i -LOOPZ?STffiTZ!
PRINT". "r
i{EXT

PRINT' ' 'D€CIiAL: rl

FOR L(XIPZ-O To 7
PR]NT LTITIFT?STAFTT:
PRINT', " i
]GXT

FEl"t ltl Cha.acter De+inition Feader lll
REll ttl BAC l.lic.o and EleEt.on llt
REll rla Bruce Sfrith trrl
REnrttAgBCooputins tll
E7=O
UsrulaD=&FFFI

RElt eet up screen

I'|{IDE 6
vDt 19, O! 4. Oi Ot Ot
vl)u 2f. ?55 ! 255, 255 r ?55 ! 255. 255 ! 255, 255, 255
PRINT SPC (6) i "Det ini tion R.ad€r!'
PFIN]'

PR(T 6RID

55O IF ZZ-VARU TIEN PRINTCHRT (255) .. ELSE PRINICHRa(3?):
560 VARZ=VARI/2
570 itExT
58O PRTNT TAB(r, (4+CZ) ) i
590 |{EXT
5OO ENDPR(E

PRINTTAB (O. tS) i
PRINT"ASCII code to be exaflined
I tf,UT .sc:a
PROC_read-de{ i ni ti on
PROC-di sC I.y,de{ ini ti on
END

27O TEF PR(E.6RID
2AO PRINT" ":
?9O Fm NZd TO 7:PRINT NX::iEXT
3OO PNINT

PROGRAM LISTING I

PROGRAM LISTING 3

PROGRAM LISTING 2

AEB COMPUTING JULY/AUGUST 1984

MODELS A/B ELECTRON

FEHIll Eharacter Designer tli
REtlttt fcr BBC and Electron ttt
REI'tllt Eruce Smi th ttl
REf.lltr A & B Colrlputinq ttl

DII'! arrayz €}

e7.=O
REI'! Eet up screen & display grid
HODE 6
VDU 19, O. 4. Oi O; O:
PR INTSPtr ( 6) i "Character Designer"'
PRINT" Press O te clear the bit"
PRINT" Fress 1 to set the bit"
PRINT
PR INT'' '' i
FOR NZ=O TO 7:PRINT NZ::NEXT
PRINT

FOR NZ=O TO 7:PRINT N7-:NEXT

REI.I set up mai n two I oopg

FOF l''17.= I TO A
BYTEZ=O : CNTZ= 128
FOR NZ=l TO B
PRINT TAB (NZ.I.I7.+5) :

REPEAT
KEYT=GET
UNTIL KEY7.=ASC'l " OR KEYT=ASC"O"

90



PROGRAM LISTING

320
330
340
350
360
370
f,so
390
400
4lo
420
430
440
450
460
470
4BO
490
500
510
520
530
540
550
560
570
5AO
590
600
6lo
620
630

640
650

IF KEYZ=ASC" I "
IF KEY7.=ASC"O"

THEN PROC-SET
THEN PROC-CLEAR

1()
20
30
40
50
60
70
ao
90

!oo
110
120
t30
140
150
160
170
lAO
r90

200
210
220
230
240
250
260
270
2SO
290
300
310
320
330
340
350
360
370
3BO
390
400
410
420
430
440
450
460
470
4AO
490
500
5lo
520
530
540
550
560
570
5AO
590

REll tll lloving in {ront cf and ltl
REI'I ttl bchind objeEts ttr
REI.I llt BruEe Slnith trl
RE rttA&BConputing tll

r'roDE2
vDLJ 19.O.4,O:O;O: : REH bIuE Ecreen

REH dr+ine the chlss piece
vDu23, 224,5,7, 15r 3r r 55, 63, 127, 243
vDU23.225. O, O, 128, t28, LzB.192,192,224
vDu23,226,247,231, 1 1 1, 15, 31 r 51, 63, 127
vDU23, 227, 224, 24O,24O, 248,248, 252. 232, 234

REll incorporate al1 characters into
REI'I a single string including the
REl.l control charactars

KNI6HTa=CHFi a224 ) +CHRa ( 225) +CHR3 ( 1O )
+cHR3 (B) +CHR3 (8' +CHRi (226) +CHR3 (227)

RElt draH Eome midqround in green
GCOLO,2
l.tovEo, o
r.rovE t 2ao r o
PLOT 45, O,5OO
PLOT 85, 12BOr 5OO

REll drari a yellora 5quare
GCOLO,4
vDU t 9, 4, 3; O;
llovE 3oo,3oo
HOVE 5OO,3OO
PLOT 45, 3OO.600
PLOT S5, SOOr 5OO

RElt dral. e cyan square
6COLO, t
VDU 19 r I,6tO;
r.rovE 7oo, 3oo
HOVE 9OO,3OO
PLOT 85, TOOr BOO
PLOT AS,9OO, AOO

REH aat colours {or kniqht
VDU19' loroio;
vlrur9,9,O;o;
vDUl9r 12,3; O;

VDUS : REI'I join tert & graphic Eursors

NEXT
PRINT" " ! BYTEZ:
ar. ayZ?iZ=B\ TE7.
NEXT
PRINTTAB (O. 14)
INPlJT"Whi ch ASCII chararte. " ch.rz'
PROC-di sp l ay_vdu
END

DEF PROC-SET
PR INTCFRI25S;
BYTE7.=BYTEZ+CNTZ
CNTZ=CNTZ/2
ENDPROC

DEF PROC-CLEAR
PRINTCHRIS2.
cNrz--cNTz-t2
ENDPROC

DEF PROC_di ipl ay_vdu
PRINT"Definitiqn fol I ol{E ! "'
PRINT"VIru 23. ";chrz; ", ";
FOR l.lz= I TO A
PRINT arrayz?Hz: "r "!:|'IEXT
PRINT
PRINT"'The qharacter iE : ";
VDu23, thrz, .r? ay7.?1, arr.y7.?2, arr ay7.?3,
arr.yz?4, rrrly'l?Sr.rr ay7.?6 | a?" ay7.27 ,
a?r ayz?8
PRI NTC!frt (chrZ)
ENDPROC

10 REtt ttl Knight ChrrB piEc. tat
20 noDE 4
30 VDU23, 224, 5, 7, 15, 3l, 55, 63, L27,243
40 VDU23,22s, O, O, 12A, tzA', t?8.192,1.12,224
50 VIXJ23! 226, 247,231, tlt, 15, 3t,31, 63, 127
60 VDU23, 227,224, 21O,24O,24A, 248,232,232,23a
70 PRINT CHR3 (224 ) r CHRI (225)
BO PRINT CHRa ( 226, ; CHRi (227,
90 FRTNT

6COL 3,8

REll .ni ri.t. thE knitht
Fm L(XPZ-2?O TO O STEP -2
i[rr,rE L(IPtl/r,sso
PRII{T KNIGHT'
KEY-g€T
H(ryE LOOPZT4, s5O
PRINT KNI6HT'
NEIT

PROGRAM LISTING 4
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SOLIDISK SIDEWAYS RAM: 8,000 UNITS SOLD

I I
t *t

"Exciting" (ACORN USER JAN 84), "Power to your Beeb" (PCN 61, MAY 84)

How aBour coMpalBrlrry? "Break the Ram 9617ig1" (A&B)
The Sideways BAM is complerely compatible with all issues of BBC computers, disks, all
sideways BOMs. second processor Torch disk pack, Teletext, Econet etc. but NOT with
ROM extension boards, since it can replace them.

Its power consumption is so low that you can use lt in conjunction with twin disks.

HOW DOES IT WORK?
Occupying the same place as sideways ROMs (such as BASIC, DFS, CPN etc), it is treated
like olher Sideways ROMs and therefore can replace them.
The Machine Operating System uses Sideways RAMS as naturally as Basic, without
procedures or programming rules.
Sideways RAM can run any language, any filing system including Hi-Basic and second
processor DFS.

SIOEWAYS RAM POWER IS IN THE SOFTWARE:
Differenl from Sideways ROMs, Sideways RAM can be written into. Thrs property gives
b'rth ro a NEW GENERATTON ot sottwar! tor the BBC computer: SEBVtCi RAMs;;d
VIRTUAL MEMOBY PROCESSOR.
Each SERVICE RAM has its own comfiands and code as its counterpart Sideways BOl, but
has ils own private workspace and storage area thus leaving you with the lowest possible
PAGqval'JeIPAGE =&EOO). On lhe otherhand, the Virtuat Mtmory Processor can iun huge
MACRO BASIC programs {Megab},tes are not the limit}, keep them on disk and uses the -
basic 32k of RAM as transient program area- All software for the Sideways RAM system is

FREESOFTWARE?
Solidask Sideways RAMs is bundled with lots and lots of software, FREE and we mean FREE,
now and later. h is quite simple: for every Sideways RAM sold, f1 is spent on M ORE
software. Sideways RAM users are invited to spot new applications and contributions are
rewarded at rhe ususl rate of al for every 4 bytes of machine code.
The result ts printed on lhe opposite page.

HOWABOUTTHE FUTURE?
Solidisk Sideways RAM is also widely used in schools for ECONET stations, by professional
programmers for writing programs, research laboratories for RAM disk data bise, at home
for wordprocessing and now even games.
New areas are being developed: Telesoft and Telerexi logging, Speech Processor
assembler and Relational Data base to cite a few.
Asfhepriceof 16k EPROMsareas highasf20atthepresenttime, moreSidewaysROM
software publishers will be willinq to sell their software on disk. Solidisk will mait FREE OF
ANY COST their advertisement to ALL Sideways RAM users providing the priceoftheDisk
version reflects savings in the cost ofthe ROMs. Solidisk believes thai the maiority oI BBC
users will have lheir Srdeways RAM fitted before the end of next vear.
Also unlike other makes (SlR, APTL, WE Sideways ROM,EAM extension boards and the
Aries 820). Sohdisk Sideways RAM is expandable from 'l6k right to 128k and now to 208K.
As a result ofVLSl technology and volume of sales, Solidisk products also have a lower
shop price than any other products.

OTHER PRODUCTS FBOM SOLIDISK:
UVIPAC EPROM ERASER:
Uvipac is powered by the mains, simple to operate and can erase 3 Eproms of any type in
just'15 minutes. L,vipac is idealfor homeuse.

DETACHABLE KEYBOARD CASE:
Removethe keyboard from the BBC computer and instal it in the new case. Replacethe old
3" keyboardtailbylhenew24 cable and you can work really in comfort even torvery long
hours. The keybo,rd case is more a prodJclivity tool than iisl ergonomics.

CPU CASE:
Replacethe top ofthe BBC computer case by this metal CPU case. Sit your monitor on top (it
is touqh enough to take even your weiqhtl). The CPU case has 2 comparlments lor hatf
height 5.25" disk drives with fixing scraws, air vents and provision for a bolt-on fan. At first
sight, there is no trailing wire. Lookinq inside, there is enoirqh room to accomodate Teletext
Adapler, Second Processor. Solidiskand a fanl

DOUBLE OENSITY DISK INTERFACE I

2versionsofthisdoubledensityinterfacewill beavailable: asdirectreplacemenlforthe
Acorn Disk lnterface (Version A) and as a Second Disk tnterlace (Version B) adding to your
ex,sting inlerface. Il.eyall usethesameWesternDrgitatcontrotlerchip(WD177Oi
Price ft19.95 inclusive

DISK DFIVES:
3 modeis are beino oflered
STL55A: 40 irackisrngle srded, SLT55F. 2 x 80 tracks, double sided and the best of mini
floppy technology STL320: 2 x '160 tracks, double sided.
All disk drives are supplied with cables, formatter disk, head cleaning kit and 2 year
warranlJ.

UVIPACEPFOA4 ERASER

TFAC DISCDFIVES FD55 SeTies
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WHICH SIDEWAYS RAM DO YOU NEED?
Solidisk Sjdeways RAM is available in 161 (SWR16), equivalent to 1 sideways ROM, 32k
iSWR32), equivalent to 2 sideways ROMs, 128k (Solidisk), equivalent to 8 sideways nOMs
and the 2ctk Solidisk equivalent to 12 Sideways FOMs. You can buy a small Sideways RAM
now and upgrade it later- From the SWR 16 to the SWR32 is by straaght exchange, from the
SWR32 to the Solidisk is by adding the 96k Solidisk Extension, from 128k to 2i3 k is by
exchange of the RAM card.

FREE SOLIOISK SOFTWARE:
WORD64l
WORD 64 is a Service RAM, lt uses Solidisk as slorage for WORDWISE, up to 64K free
characters lor any text,

SILEXICON:
SILEXICON is a Spelling Checker for Solidisk. SILEX scanstexls at more lhan a 1,000 words
a minute and comparing each word against the dictionary, Silexicon marks lhe mis spelt
words for either addition to the dictionary or eventual correction.

PRINTER BUFFERI
PRINTER BUFFER is a Servace RAM, it increases 500 times the normal32 bytes printer queue
to 15K bytes, completely transparent to the user. PRINTEB EUFFER is as usefulfor printing a
ong documenl as Ior a shon prog.am lrstrng.

STLEOOi
STLOO is a Service RAM, it is Disk Filing System that l€aves PAGE at &EOO, has built-in disk
formatterrerifier and automatic track stepping for 40E0lrack disk drives.

STL150:
STL150 is a Service RAM to enhance Acorn's .90 DFS to offer up to 150 directory entries per
side.

STL,RFS:
STL RFS (RAM,8O[4 filing syslem)is a Service RAM and an innovation in portable
applications. STL RFS saves any program in a Sideways ROM format, it can then be copied
onto EPROM to give instant recallofyour programs. Plug this EPROM into any sideways
socket, type'RFS and it runs itself. Compatible with the ELECTRON and BBC. tape and
disks, SWR16, SWR32 and Solidisk.

INDEX:
INDEX is a S€rvice BAM, it stores allthe entry points of one or several sequential data files
such as msiling list, stock list, accounts etc, merges, sons them in alphab6tical order and
gives insiant access to any record.lNDEX can handle 1,100 records of any size, any type, any
number oflields.

MACRO.BASIC:
MACRO-BASIC is a program generator. You use 6 wordprocessorto create a command file
which is then scanned by MACRO. N4ACRO uaes other proorams, subroutine libraries, text
Iiles (actually any or allfiles on yourdisks)as source to generate a bug fr€e BASIC program
which can bevery l6rge (Megabytes are notthe limit).

VIRTUAL MEMORY PROCESSOR:
VIRTUAL MEMORY PROCESSOR (VMP) uses extensively overlaytechnique and Solidask as
back siore lor very large programs that cannot be run otherwise. VMP uses the 32k basic
RAM as transient area: it operates on a Main Program as generated by MACRO-BASlC,
taking different segments from the Solidisk Store, POOL, HOLo, FREE or CLEAR segments
from the transient area. For example: VMP will accept 20 segm€nts of 10k of Basic
assembler 6nd assembles it into l6k of machine code.

MENU:
MENU puts all computer's resources at your fingeriips. MENU displays your Sideways ors( DRrvEs:
Firmare, Disk Oirectories, Sideways RAM system, Solidisk System etc. 
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You can order any item using the coupon. Post and packing is only charged once
Access and Barclay card holders can place therr order by phone.
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to run an airline company. This
time l've been able to go one bet-
ter and actualiy drive the plane!
Well, drive my micro to be exact,
but the Adrenalin levels were
running high enough because of
this super impl€mentation. I was
fortunate enough to be able to hy
out both the BBC and Electron
versions, both of which make fine
use of the graphics and sound
capabilities of the machines.

It has to be said at the outset
that the BBC version is superior
in a few minor details. but that is
only to be expected as that
machine has considerably better
facilities as far as the sound is
concemed, and this is a program
where sound eflects are vital to
the overalleffect. However. as far
as screen display is concerned,
the two version are almost iden-
tical.

A cockpit view of the run-
way is shown when the 'take off'
option is selected, and a'dummy
run' is written in the superb
manual to help to make up for
the feeling of panic as the end of
the tunway approaches. When
take of{ is complete, the screen
display above all the dials and
switches etc. changes to an aerial
view of the airfield and the place.
Manoeuvres can be made easily
once the contiols are familiar.
and the reaction times of the key
presses are good. An insfoument
landing system can be used, and I

found it invaluable in deciding
where to crash! Eventually I

decided to practise m9 landing
via that option on the menu, and
this concentrated reinforcement
at last Daid off. I'd written off so
many planes before, that the lirst
sale landing was made to loud
yells of hiumph. The runway
display obviously reappears for
the landing procedures.

The cockpit controls are ex-
tensive, clear and well labelled. It
is surprising how quickly one
becomes familiar wlth altimeters.
artificial horizons and so on. Col-
our is employed modestly but to
good advantage, and there is a
system of warning lights should
the speed, altitude or other factor
vary beyond allowed limits.

On the sound side, the Elec'
tron merely has audible key
responses, although these are
vital in an emergency. The BBC
on the other hand has separate
questions for keypresses and
engine noise. The latter changed
pitch most realistically as power
altered. but could become rather
wearing after a while. There are
also slight differences on the
Ianding lights and on the
messages once the plane was
down. One ophon I particularly
Iiked was the DaylNisht flisht.

I could go on about this pro-
gram for a long time, so let me
just say this: if you have a BBC or
an Elechon, go out and buy itl ,

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

95%
90%

100%
95%
95%

If you like quizzes then this is the
one for you. A control program
loads various data files with ques-
tions and answers on subjects
varying from Astronomy to
Famous People and Sport. There
is also the option to create you!
own quizzes and so once vou
have this program you shouldn't
need to do anldhing other than
go down the library to look up the
relevant facts and figures.

When you have loaded the
data lile of your choice you are
asked to select from multiple
choice, yes/no and complete the
answer formats. You can plump
for all three if you want. You
must also select the number oI
questions, random or s€quential
selection, and whether you
would like to be timed

The display page now ap"
p€ats: a moon landscape with
craters and the background oI
stars. on the right bottom comer
stands a friendly looking robot
who proceeds to shoot the ques-
tions into the starry sky. It then
does a little dance until you enter
your answer. This display is great
for the Astronomy quiz but it
doesseem a shame that some ap-
propriate graphics could not be
filed with each set of questions.
It's fine having a comet flying in
celebration across the sky when
you have got a qu€stion about
Haley's comet right, but it is a bit
stange when you have just
answered on madrigals and can-
tatas. The questions are well
chosen and you feel that you are
learning something useful as well
as having fun. There are modern
questions, questions involving
facts and ligures, dates and
historical characters, a good mix.
There is a repeat option on those
questions you get wrong. Great,
and in theory unlimited, fun.

Ratlngs lable

I

This game puts you in charge of a
large space fteighter; your mis-
sion is to find the Super Com-
puter and bring it back to the
Solar System. However the com,
puter must be bought for a large
sum of rare metalsi this makes it
necessary to lirst explore the five
nearby star systems, leaving robot
mining colonies on planets rich in
minerals and gemstones. lt is also
important to keep your supplies
of food, water, air and fuel top-
ped up. Hostile aliens may attack
you, so it is important nol to ag-
gravate lhem. Friendly or neutral
inhabltants may be subjugated or
made members of the Empire.

Controls are very simple;
just lhe cursor keys and a few
others. The game has one of the
best sets of built in inshuctions I
have seen, and a save game
facility is also provided-games
take a long time.

Although well written and
thought-out, it is very
monotonous; you always seem
to b€ doing lhe same things. A
winning technique is easily
mastered, and once the com-
puter is taken to the solar system,
there is no point in playing the
game again in my view, except
possibly to improve your score.

Overall, Iwould say that this
is a well programmed game,
which falls flat on its face because
it has little or no lasting appeal.

Raflngc Table:

SOUNDS N/A
GRAPHICS 65%
DOCUMENTATION 80%
VALUEFORMONEY 50%
OVERALL 55%

When I did my last batch of
reviews, I was very impressed
with 'Airline', which allowed me
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Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
65%
90%
80%
85%

J.C. Bamford Excavators ap-
proached Acornsoft and asked
them to develop a game around
their well known digger to sup-
port their own promotions. Sur-
pisingly perhaps the answ€r was
in the affirmatlve. JCB Digger is
now avallable for all BBC owners
to play.

The Dgger is based on an
island (there are two in the game)
and the landscape is mapped out
for us in the documentation
Points are gained by shovelling
up the various tgpes of landscape
as well as picking up the
'Meanies' which inhabit the
islands and dumping them in the
sea. It has to be the sea. one of
the lakes will not do. There are
three JCB's per go and an exka
one can be gained bv amassing
enough points.

Controls are for the
keyboard (a bit awkward at first
but eventually mastered) or
joystick. The &ont shovel mops
up the forest and undergrow.th,
stoney ground etc. while the back
shovel can be used to dig holes
(small or large) into which
hopelully the Meanies will fall.
You then have to dig furiously to
fill in the hole behind them before
they have time to wake up and
resume being mean.

Sound can be tumed on and
off and there is the now usual
pause button. Everytime you put
eight Meanies to sleep you get
another diflerent coloured and
more difficult bunch to deal with.
One of the highlights ol any game
is when the Meanie avoids your
shoveland jumps up into the cab,
dispossessing the driver and
trundling of{ the screen.

The graphics are pretty good
with th€ detail oI the JCB, the
landscape and even the swell oI
the sea. The sideways scrolling is
smooth enough but a little jerky
vertically. This is to do with the

number of pixels which have to
be moved at a time and certainly
does not spoil an excellent game
overall. It's the sort of game
which is not too dilficult to play
and demands that you keep on
practising to improve on previous
performances. Great fun and
available on cass€tte or the new
Acorn only combined 40 and 80
track disc format.

Rattngs Table:

75%
80%
80%
70%
75%

This game is verv much like that
arcad€ favourite, HUNCH-
BACK. The scenario and precise
details are altered but the caves of
the planet Thrug are certainly
analagous with the dark hails of
the Palace oI Nohe Dame.

An amusing prologue is the
title page which is displayed as
the second part of the program
loads. As this happens, the
journey ftom Earth to Thrug is
taking plaae - each block of the
second Program represents a Par-
second.

When the game com-
mences, you must guide yout
spacecraft, EAGLE through the
tunnels of the four moons oI
Thrug, conserving vour energy
whilst collecting up 'iridium
pods', a mythical rare and
valuable trace element
(represented on screen by an
unexciting full stop). Energy is
lost if vou collide with the walls or
succumb to the various hazards
which you must negotiate (e.g.
asteroids, laser beams, volcanoes
etc.). Each screen finishes when
EAGLE safely lands at th€ bot-
tom of the screen.

Although I did not manage
to get very far in my expeditions,
I was nevertheless not too im-
pressed by the action. The pro'
ceedings simp
moving roun

than true commercial standard.
OI course, things may improve
later on in the game but the ob-
vious graphics inadequacies are
unlikely to be rectilied to any
great extent.

This program epitomises the
attitude of many software houses
who believe in bringing out
copious quantities of programs of
a very variable standard. This
probably makes them more
money in the short run but at the
risk of destroying a customer's
faith in commercial software. ln
addition to this, Salamander
have previously been associated
with quite decent software so this
apparent decline in standards is
rather sad to see.

Rattngc Table:

40%
35%
70%
50%
45%

One more PACMAN clone for
the collection is the simple sum-
mary of BUMBLE BEE. This ver-
sion, though, does have
something of a difference {dare I
say a 'sting in the tail'?).

The screen is colourful and
looks impressive. Scattered
throughout the maze are various
commestibles such as
mushrooms and pies. After a
quick test, much to my dismay, I
discovered that consumption oI
any of these leads to instant death
for the little bee. who is controlled
by gou. He must move through
the complex, collecting up
crosses (l'm not sure what these

are supposed to represent) whilst
avoiding the aforementioned
obstacles. After a while, a rather
non-desc pt enemy appears who
attempts to catch our insect
Iriend. As time goes by, more of
these things' appear, making the
bee's task more diflicult. Bonuses
can be scored by eating apples or
scoring packets. When all the
crosses have been gathered, an
exit opens up and a new screen
begins - from screens to screen,
the only difference seemed to be
an increase in the speed oI the
proceedings.

Sound and Graphics are
adequate although not likely to
set the world alight. One notable
feature is the smoothness of
movement; characters glide
along most gracefullv rather than
bumping from point to point like
an elephant as in many similar
programs.

So, overall, this program,
whilst being well presented and
Iairly interesting, lacks the
features and addictive qualities of
the really top quality arcade
game. I would advise anyone to
see it before buying it.

Ratlngc Table;

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOUNDS
GRAPHICS
DOCUMENTATION
VALT]E FOR MONEY
OVERALL

50%
55%
10%
50%
55%

In these dags of sophisticated
games depicting combat with
aliens of every shape, size and
form, the original video tennis
games Seem rather an ar-
chronistic. However, this offering
is little more than that.

Each side has two plavers;
the figures representing these are
quite reasonable but unfortunate'
ly opposing layers are coloured
cyan and dark, thus making it
awkward to distinguish between
them. The two players of one
side are moved by one set of con-
trols. The attacking player may
move in any direction whereasconsisted of

the screen,
avoiding the odd obstacle -
magazine stuff (not A&81) rather

Iy
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the goalkeeper does not move up
the pitch and has only a small
modicum of mobility across the
goalmouth.

Puck control is rather dit
ficult at first although presumably
one becomes more skilled with
exp€rience. However, once in
poss€ssion oI the puck, one can
dribble it at will untiltackled. One
of the most disappoint,ng
Ieatures, is the shooting. Instead
oI being able to shoot in the direc-
tion of present motion, which is
the logical arrangement, two con-
hols, "Shoot up" and "Shoot
down" are provided. This means
it is only possible to fire in hro
particular directions: a straight
shot is completely impossible for
example.

The end of the game is most
disappointing. No music signall-
ing the finish; or even a con-
gratulatory message to the winn€r
is produced; instead, the screen
simply returns to the starting
menu after a short while.

Therelore, sadly perhaps,
my final message has to be one of
warninq: Not a worthwhile buv
unless you feel particularly
nostalgic about that oldest sort of
pub video machine.

Rattnge lable:

Geoffrey Crammond spent over
nine months putting together this
Spitfire simulation including
research into the plane itself and
an analysis oI aeronautics and the
physics of flight. Any user
(player?) of the program is conse
quently guaranteed an accurate
flight if not a smooth one.

The software has certainly
succeeded in capturing my im-
agination and so lar produced
some moderately capable flying.
Some oI the best results I have
seen were produced (not surpris-

ingly) by Air Vice-Marshal Sandy
Johnstone who flew Spitfires dur-
ing the Battle of Britain and who
helped launch the Acornsoft
game.

The cockpit detail is a fairly
realistic representation of the
original aircraft and much of the
flying is done using the various
instruments depicted here, th€
Altimeter, Air and Vertical
Speed, Fuel Guage and Throttle.
A joystick position indicator and
'radar' spoil things a bit but prove
helplul during flight. Both the
keyboard and a single joystick
can be used to pilot the Spit and
the ioystick option simplifies
things a great deal.

Thg sounds used to repre-
sent the engine are pretty effec-
live although 'realistic' is going a
bit far for the capabilities of a
computer sound chip. The 3D
graphic landscape which houses
the game is amazing, and the
Ieatures are laid out on a map
which is part of the immaculate
package which accompanies the
game. The manual apparently
simulates the original Spit
manuals in many ways.

The 'challenge' to Aviator
beyond getting off the ground
and flging around salely is to suc-
ceed in completing a number of
aerobatic tests of skill, including
looping the loop and flying
beneath a bridge. Points also ac-
crue for landing and taking off
again without mishap, or weav-
ing amongst the buildings which
make up Acornsville, a 3D
township in the Aviator world
which extends Ior approximately
15 square miles around the
airstrip.

There are many subtleties oI
control which are discovered as
you go along and the plane is
very responsive to anything you
might want to hy. lt's reassuling
to know that you can practice

without fear of endangering
anyone below. All eventualities
are dealt with, including things
like taxiing off the runway and
landing on a river bankl

If you require furthet
stimulation then there is yet
another aspect to Aviator - the
Theme. This is activated wh€n
still on the runway at the start of a
flight. It is necessary to navigate
to Acornsville to protect th€
population from some alien in-
vaders - the manual explains
this unlikely scenario. The Spit is
a bit underpowered for this sort of
thing Iwould have thought but
the Theme does add the game
playing element without spoiling
the haining flight aspect which is
such firn.

Flying Aviator is great fun
and it beats all other BBC simula-
tions for response and gaphical
interest. The romance of flying a
Spidire and the excellent package
which come with the cassette or
40,/80 track disc are big pluses.
The pric€ reflects the quality of
the program and the printed
materiai and even if the in-
dividual finds it a bit steep, it
should be made compulsory for
every BBC in school. Leaming to
fly would be a popular addition to
the curriculum.

Ratlngs Table:

80%
95%

100%
75%
90%

A bit off the beaten hack is this
on€ from Beltech. a new com'
pany who intend to specialise in
the educational/hobby market.
Bel Gen gives the user com-
prehensive facilities to log infor-
mation related to their own or in'
deed anybody's family tree. A
Big Brother program for your
micro? Perhaps not.

There is no doubt that trac-
ing the family Eee has become a
popular pastime in recent years
and there is no reason why taking
the hard work out of it should

take the fun out of it. This pro-
gram should prove very popular
therefore with the enthusiasts.
Royalty watchers will get a great
deal of satis{action no doubt from
mapping the lineage of present
day kings and queens, princes
and princesses. lndeed one of the
data tapes contains information
on this verv subject.

The program documenta-
tion is full oI tips on how to get
the best ftom the program and
there is a run through of how to
input data - the most tedious
part of such activities and the one
you least want to get wrong.

There is provision for dates
of birth and death and a field for
occupation/place of birth etc.
plus a maximum of three spouses
(perhaps the one constraint in the
program that might conceivably
matter).

The sort and printing
routines allow the user to follow a
particular route through the fami-
Iy tree and to search with a par-
ticular option in mind. There are
also full data saving routines with
checks to make sure that you
can't lose any val-rable informa-
tion

Bel Gen seems to be the
ideal package for anyone who
spends his/her leisure hours in
the pursuit of family or local
history. Schools will undoubtedly
be able to make use of such a
program in any sort of history
lesson; the relationships of the
Caesars for instance would make
interesting printout! The program
might (though I doubt it) convert
some Beeb users to a new, more
traditional hobby.

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

25%
30%
20%
50%
30%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOUNDS/GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
80%
80%
85%

Most readers will have read of the
exploits of the frog that cannot
swim, but which hies desperately
to cross a busy highway with last
traffic {including racing carsl),
merely to reach a river with

Tltle
Publlcher
Machlne
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Ratlngs Iable:assorted beasts swimming, and
evenfuallv to squeeze into a hole
in the bank. The frog, under its
vadous guises, has become as
well known as Space Invaders or
Pacman to arcade fans, and thls
offering will not disappoint Elec-
rron owners. It contains most of
rhe features which might be ex-
pected, although there are no
ieatures whlch will make this ver-
sion stand out ftom all the oihers.

It begins at a very reasonable
level, which means that children
or less-experienced beginners will
not be overwhelmed. The tactics
built up in the early slages will
stand the player in good stead for
later stages when the going
becomes much more diflicult.
There are more problems getting
safely to the left-hand hole than
the others, and this difliculty in'
creases when the crocodiles ap-
pear from screen two onwards.
Diving turtles add Iurther pro-
blems, and the author's claimed
top score of over 12,000 would
seem lairly secure (l couldn't get
within a thousand of it.)

One annoying feature is the
little tune whlch mer€ly serves to
distact. Iwas very pleased to be
able to turn it of{, and €ven hap-
pier to find that the sound eflecis
of{ered inst€ad were much more
realistic. Yes, make ftiends with
Croaker, and hop to it!

Ratlnge Table:

ly to increase the energy level.
This energy level is impor-

tant, as there are only thre€ main
ways lo stay alive in this game.
The object is to remain alive until
the counter tlcks slowly to zero,
while beinq pursued bv qhosts.
There are pieces of floating ftuit
in the maze, which help the
ghosts to mutate into ev€n nastier
beings, and so it is possible to
move the fruit to places oI safety,
although one at a time is very
trickv. There are also ether pools
which can be laid, which have a
soporific effect on the chasing
ghosts, but only for a while. The
other, and far more radical,
possibility is to trigger the
magnetic pad which transports all
the monsters back to their cave,
but which is apt to use a lot of
energy.

I found the controls confus-
ing at first, and I am lorced to ad-
mit that I haven't become good
enough at the game yet to enjoy
it. My co-player is just six, and I
always like an easy start to any
new game so that he can reach a
level of success. This game, un-
fortunately, begins hard and ends
up well nigh impossible!

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
45%
70%
40%
45%

When I had previously seen this
tape advertised for the BBC
micro, Ihad assumed that its
parentage was the lamous Pac
family of Arcade lore and legend.
While this assumption is not en-
tirely false, it is equally not a com-
plete huth, for the scenario in-
cludes a few novel ideas The
power pills still appear, although
they no longer give the player the
power to chase the ghosts, mere-

Perhaps it is because this is
basically a two player game, but I
must confess I have wondered
more than once while reviewing
this program why Program
Power should include this in their
superb range of programs for
both the BBC and the Elechon. It
is a fat display graphically, and
the idea is also quite sound, but
the usual slickness and slyle
which puts kogram Power in a
class of its own is totally lacking in
this oflering. Instead there are
ierkv movements, so reminisc€nl
ol one's own attempts in BASIC
animation until one had enough
practice lo do it properly, and
screen displays which can be said
to b€ ralher simple.

The idea is that there are two
planes which take to the skies
over Belgium (although I'm not
sure why it should be Belgium
rather than anywhere else!), and
have a doglight until one has
crashed seven times (you have to
admire the courage and tenacity
of these airmenl). There are
various options, some of which
greatlg improve the game, such
as some well-drawn airships
which might fire at you if you
venture too close.

However, there are a few
glaring Iaults with the program
which are most unusual Ior this
Software House. Firstly, the
planes are identical in shape and
colour, which does not help
recognition when the action does
become last and Iurious.
Although we are presumably in a
Iour colour mode, I would have
thought that some obvious dif-
lerence could have been im-
plemented. Secondly, my co-
pilot is only six and he loved this
game. However, he did find it
difficult underctanding that the
conhol for UP is below that for
DOWN. Lastly, there are times
when the planes fly straight
through each other with no ill ef-
fects, presumably meant to in-
dicate perspective, but rather an-
noying. All in all. an interesting
program for many reasons, but
one you will either love or hate.

Before movinq onto the Electron,
I owned a Speckum, and one of
my favourite games on that
machine was Penetrator which
was the best home-compuler ver-
sion oI Scramble I had come
across. As well as being true to
the original, it was also incredibly
fast. I am d€lighted to say that
after playing Moonralder almost
non-stop sinc€ recelvlng it for
review, I am as lirmly hooked on-
to this version as I €ver was on
the Penetator game.

The scene should be well
known by now, with a small
spacecraft flying over undulating
terraln and through caverns and
passageways, hying to battle past
rockets while bombing radar
scannerc and fuel dumps. This
bombing of fuel dumps is actually
a rather unorthodox way of
refuelling in flight(!), the other
method being to dock between
stages. All your favourite stages
are there, including the silos and
the bouncing OFOs in the cave,
with five distinct phases. It is
possible to select any stage on
which to start at the options pag€,
although unlike Penetrator it is
not possible to get a Iimitless
number of craft for practice. One
outstanding feature is the chance
to redefine the keys to be used
during the game, this choice only
being possible once, at the very
start oI the action. Actually, I did
usually take advantage of a minor
alt€ration here. and so I am sure
will many other players.

With Program Power such
an established software firm for
Acorn micros, it hardly needs
adding that the gaphics are
smooth and slick, with the scroll-
ing screen faultless. Whether you
are a scramble fan, or you are

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
85%
75%
80%
80%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

65%
70%
75%
70%
70%
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tuclRo
NRAIDER

level, the action is ,ast, furious
and great fun. Program Power
had rightly gained a very good
reputation lor their $aphics im-
plementation on pleviolrs tapes
for the BBC, and they maintain
the standard here. The birdmen
flap their wings realistically, and
the smoothness have to be seen
to b€ appreciated. Although the
Electron lacks the sound com-
mands of its bigger brother, the
program exploits them to the full
to provide a stim u latin g
background to the battle.

If you only intend to buy one
game for the Electron, then I
would most strongly recommend
this one. It is great value.

Batlnga Table:

may be made ftom that position,
which saves inputting much of
the same information. and a
zoom feature is also available.

Budding Pahick Moores will
need little convincing about the
pro$am, it is a tape well worth
purchasing.

Ratlnge Table:

by the game prop€r. The grid is
drawn and you are shown as a
very insignificant little man perch-
ed in the bottom left corner. The
time is shown ticking away
together with the number of
mines around you at that par-
ticular time.

To sum up, this is a very
simple game, written in BASIC,
and consequently, it is nothing
spectacular. I would not recom-
mend this game, as it does not
make any attempt to stand up to
the competition that it is given by
other shategy games, such as
adventures, or role playing
games of the Kingdom genrae.

DARTS
It tooks me almost hall an hour to
work out what this progam was
supposed to do. When I Iinally
did. I wished that I hadn't
bothered. This is one oI the
poorest excuses for a piece of
software I have seen in a long
time. . .

When you first Ioad Darts, a
very prettv high resoiution
multicoloured darts board is
drawn up, and you are asked
whether you plag the "no bust"
rule. My knowledge of the
technical sid€ of the game being
somewhat limited to say the least,
I resolves to say Yes, and hope
for the best! This I did. and the
program seemed to work OK.
Then comes the real fun. The
compuler asks you what standard
of player you are, on a scale from
I to 100. I entered 1, (as I usually
do on new games, being of a
cowardly disposition), and on
complefng the rest of the ques-
tions which consisted oI start
number (301,501 etc.) do you
want to play a double to start,
and do you want to go first
(stupid question!), I expected to
see some form o, representation
of an arow on-screen. No such
luck! The computer asked what I
had scoredllllll I switched off the
machine, turned off my graphics
ROM, and re-run the program,
thinking that it must use machine
code, and the ROM upsets it, as it
does some other programs. Ex-
actlv the same procedure follow-
ed.
Then, It finally clicked. This was a
darts practice progam, and you

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
95%

100%
95%
95%

Iooking for a superb game or
even if you just want an idea cf
what th€ Elechon can produce in
terms of speed, graphics and
sound, then Moonraider is th€
program Ior you!

Rattnge Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

85%
80%
75%
80%
80%

My interest in Astronomy has
never been particularly great, so
when this tape arrived, I put off
reviewing it for a couple of days.
Since then, however, I've return-
ed to it time and time again, as it
is a fascinating and excellently
written program. The idea ls fairly
otiginal, showing the stars as
seen from my point on Earth at
any time of any da9 of the gear. I

would merely stand in awe of the
programmer who set out to do
this mammoth task, for the pro-
gram seems to be quite faultless.

When loaded. which is
shaight orward and houble"free,
there are screen promph to ob-
tain the position of the viewing
base, by latitude and longitude,
and also the date and time. The
elevation and rotation of th€
telescope are then required lor
the universe to he revealed. For
people like me who don't
recgnise a Great Bear if we see
one, there is even an option
which shows the constellations
on view in that sector by code let.
ters, which can then be looked up
in the notes. Small movements

Micro-Aid have packaged some
of their BASIC games into one
compilation ai an attractive price.
We have done them the honour
of reviewing each game on its
own medts.

BATTLE
This ls a game Ior one player,
who has to move from the bot-
tom left of a 10 x 10 grid to the
top right, or the "Home Base",
using th€ cursor keys, avoiding
mines on your way. These mines
cannot be seen but you are told
how many mines are around you
each move, but this facility orily
Iasts for th€ first twenty moves:
after this, you are completely
unaided, but the score for each
move increases accordingly. A
time limit is imposed on the
game, a bonus being gained for
completion of the course in under
a minute, but you are blown up,
and your score halved if you take
over two mintues.

Other methods of deleting
your score include hying to walk
ofl the edge, which knocks off lit
ty points, or hltting one of the
non-explosive obstacles, which
Ieaves you dazed, and 100 points
poorer. When th€ game is lirst
loaded, a union jack is drawn,
and your computer goes into a
very tunel€ss hammering of
machine guns and other non-
laser weaponry. II you fail to
press "N" within a couple of
seconds, the inshuctions are then
displayed, and these are followed

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

85%
90%
70%
80%
85%

This program can claim the
ultimate accolade in my house-
hold; my wife had always replied
'Computer Widow' to any en-
quiry about her occupation, but
now she even admits herself to
being hooked on this superb
game from Program Power. The
loading, as might be expected, is
absolutely houble free and the
keys to be used are clearly shown
on-screen during loading. There
are four skill levels which can be
selected at the outset of each
game, but once the action starts
there are problems which in-
crease with every screen.

The scenario is obviouslv a
Galaxians clone, with swooping
birdmen attacking in twos or sing-
ly, and in varying pattems of
flight. lt is the speed of the plav
which has already been deter-
mined by the choice at the op"
tions page, but even at th€ easi€st
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were supposed to have a dart
board pinned up on your wall op-
posite your computer, and sit
rhere throwing your darts, enter-
ing you! score, and waiting to see
what random number your com-
puterised opponent could come
up with. To be fair, the program
doesn't just use ran dom
iumbers. lt does give quite an ac-
curale response depending on
what skill level you put in. The
computer misses the board more
often than not on the lower
levels. I would hate to see the
walls in the programmers housel

To sum up, this program is
.eally not what one would €xpect
:o see in lhis day and age. I
,ould not expect to see this kind
cf software published for the
ZX-81, let alone a machine with
r reputation like the BBC micro.
The hlgh-res board is very pretty,
lut it serves no purpose what-
-ioever, apart from maklng the
;creen display look a litde more
rleasant. Pl€ase, Micro-Aid..
:ake this hip€ off the market.

CARDS
This i9 a computerised version of
:he game played on the TV series
PIay your Cards Right". The ob.
ect of the game is to guess
,\rhether the next card is going to
re highe! or lower than the
)revious one. If you manage to
lo this conectly for live turns of
:he cards, you have managed to
win a game! When I Iirst run this
3ame, I expected to see a graphic
Bruce Forsyth, or at leasl his chin
.utting out o{ the screen in 3D.
No such luck, however, but the
.nstsuctions supplled were short,
and clear. and after a short
musical gurgle, the game begins.

The screen display shows
graphically lhe cards that you
have. Kings, Queens and Jacks
have the words written on them,
and not th€ actual pictures. At
the bottom of the screen the com-
puter tells you how many cards
you have turned over in lotal,
and at the top, it gives you an in-
dication of how many games you
have both won and lost. If you
guess incorrectly, a buzzing noise
greets your ears, but if you win,
the computer plays the most
tasteless "tune" I have ever
heard! lt really makes you cringe.

Its the musical equivalent of
someone scraping their Iinger-
nails down a blackboard. After
five games, the screen clears, and
you are told how many games
you have won, and how many
you have played in total.

This is one of Micro-Aid's
better games, and can be quite
good fun to play. The graphics
could be improved, however, by,
say drawing the cards face down
Iirst, and then "turning them
over". All in all though, this is an
enroyable game, and, together
with the lack of Bruce Forsyth,
makes an interesting change from
watching the TV series-

PONTOON
This is yet another version of the
old card game, pontoon, or
Blackjack. For those who have
only just landed on this planet,
there is a short run down of how
9ou plav the game... The object
oI the game is to get 21, or below
21 as close as possible. You can
either twist or pass, ie take
another card ftom the dealer, or
"Stick", sraying with the cards
that you have in your hand at
that time.

The computerised version of
the game consists ofi vou, the
playgr, and the computer, who
actsAs the dealer. The customary
hro cards are dealt to begin with,
an{ the game begins. The cards
arq displayed graphically, and
you choose whether to twist or
pass by pressing the keys "1 ' or
"2" respectively. When you have
finished playing (or if you "bust")
the computer takes its turn, and
invariably wins. The score is
shown as games rron by the
plaver, and qames won bv the
computer.

There is no sound in the
game apart lrom something that
sounds rather like indigestion at
the very beginning. The graphics
for the cards display is average,
but by no means is it anything
spectacular. There is no provision
in the game for buying cards in-
stead of hristing, nor does the
game give you the hue "betting"
feeling by giving you an amount
oI money with which to play. To
sum up, this game is, quite simp-
ly average. lt does not make any
effort to compete with Superior

Software's or A&B's game oI the
same name, and I would not
recommend this game to anyone
except the absolute card games
fanatic.

MRMIDON
Mrmldon sounds rather a
peculiar name for a game. In fact,
the blurb in the instructions
relates that the Mrmidon is, in
fact, a mythicalqeature that lives
on an island consisting of a
12 x 72 grid,.

The object of the game is to
capture the Mrmidon. This is
done by preventing it from being
able to move. At the start of the
game, you are shown where the
Mrmidon is, but after your first
move, the creature becomes in-
visible, just to add a little excite-
ment to the game. You are given
12 men, placed at random posi-
tions on the grid, and you are
allowed to move any two o, them
a maximum oI three positions
each. Then, the Mrmidon
moves, then you, and so on.
You must capture the Mrmidon
within 36 moves. Normally, the
Mrmidon moves up, down, Ieft
or right into an empty space, but
he will move diagonally onto a
space occupled by one of your
men, and enioy a quiet snack.
This can be quite a useful way of
dining out where the Mrmidon is.
Every Sth move, an exka man is'
added to your forces, and you
are asked whereabouts on the
board vou would like to put him.

The game was supplied on
disc, together with a number oI
other programs for review. When
I first selected the program, I read
the inshuctions. but when it came
to moving a man, the program
crashed. This was found to be
due to a memory shortage, as I
had the Disc Filing System install-
ed. This sort of bug is totally inex-
cusable when the proglam is ac-
tually supplied on disc. However,
the addition of a small relocatlng
program at the beginning soon
righted this wrong.

The game itself is not terribly
int€resting, and I found that it
could not hold me at the key-
board for as lon! as most of the
software that I had. However, the
game would be very useful for
schools who were doing a project

on .o-ordinates, and I would im-
agine that younger children
would enjoy planning out the
moves. I would not, therefore,
recommend this program to
home users, as there are many
tactical programs on the market
whlch {ar surpass the quality of
this, and which provide much
greater value for money.

Ratlngc Table:

SOUNDS 40%
GRAPHICS 50%
DOCUMENTATION 50%
VALUEFORMONEY 60%
OVERALL 45%

This game is an original from
Beebugsoft, the software depart-
ment of the BBC user group. The
game involves you, the snorter,
and the snakes, made up of red
circular segments, which rr-rsh
around the screen chasing after
you. There are various barriers
which both hinder your efforts,
and provide a refuge from the
snakes.

Also on the screen are a
number of moveable fences, and
the idea of the game is to shunt
these into the snakes, who then
.promptly disappear. You have a
time limit in which to kill off the
eight snakes which make up a
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..ECTRON

CHE55

When micros were ftst thought
oI as possible chess opponents,
the prospect of programming
such a complicated and involved
game even onto a mainftame,
must have seemed daunting.
Now Program Power have pack-
ed into the Electron's modest
32K memory, a program which
can realistically reproduce all the
finer points of chess rules, but
which can also play at a wide
range of levels.

As usual, loading is child's
play, and is followed by an op-
tions screen which can allow
dozens oI permutations. The
default colours of the board are
red and green, with black and
white pieces, but any of the Elec-
hon's eight colours may be
selected at will. Yes, anyone who
fancies invisible chess can now hy
it! Actually, I found the default
colours to be a well chosen selec-
tion.

Perhaps the simplest option
at this point is play, but even this
has a number of levels. I found
levels one to five to be fair com-
petition for me, playing a
shaighdorward, if rather or-
thodox, game. The great snag, oI
course, is that an increase in level
means a large decrease in speed,
and the higha levels,oould ap-
pear to be rather boring, with the'
micro making perhaps a dozen
moves a dayll However, most of
us would lind the levels offered to
be quite sufficient. There is also
an option to play Blitz chess, with
only a certain time allowed for
reply. The adrenalin flows well
then!'

One extre mely uselul
feature I Iound with school
children was the option to replay
a Previous game move by move,
and to continue from any chosen
position. By clever use of the
facilities, it is therefore possible to
take back a move and to make a
better one instead. Perhaps the
only option which I have seen on
other chess games for oth€r
micros which might be missed is
the option to ask for a suggested
move - all the other leatures
anyone might want are included.
A good buy.

Ratlnge Table:

Sanity Invasion after the release
of their latest game: Vortex. Con-
tinuing in the 3D genre, Vortex is
one of the best games I have ever
seen.

Vortex consists of some sort
of black hole (called the "Black
Void") which is endeavouring to
pull in your craft. The closer you
get to the Black Void, the faster
you move, and your score in-
creases every 10fth of a second
you manage to survive. Then
you have the aliens to contend
with. These video nasties zoom in
at you, firing as they com€, and
each shot diminished your
shields. You in turn can also fire
back, with each alien being worth
another hundred points to add to
your total. Not being content with
simply moving Ieft and right like
any normalgame, in Vortex, you
actually swoop left and right in
true 3D manner. The graphics for
the ship are very good indeed,
and the way in which the stars
zoom towards you in 3D is quite
unnerving-

The worst, however, is get
to come. When (or shor-rld I say
if) you manage to annihilate a
swarm of aliers, you get the
meteorc. The speed of these
things is incredible. I have seen
peoples eyes prot ude lrom their
heads when they have started on
this level! When you swoop left
and right trying to dodge the
meteors, you find yourself in-
stinctively leaning over to the side
in which you are turning, trying
to get that little bit of exha speed!
It's quite fascinating watching
people play this game at com'

puter clubs or in shops. Their
characters change completely. I
have seen sane human beings
reduced to gibbering wrecks after
only a few games. The faster the
game becomes, the closer people
sit to the screen, and then, when
the inevitabie happens, and they
Iose a ship, the explosion leav€s
them flash-blinded.

Unlike the other Software
Invasion 3D games, Vortex only
uses black & while graphics, but
this lack of colour is made up for
by the quality and speed of the
graphics. This program will ac-
count for 75% of all admissions
to lunatic asylums over the next
few months. Sanity...sorry Soft-
ware Invasion...PLEASE donl
bring out any more games like
this... My brain couldn't stand the
shain!

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

75%
90%
N/A
85%
85%

Many new owners of this
marvellous machine will know
that the screen resolution can be
set to any oI several values, and
they might also know that the
highest resolutions allow very
detailed and accurate drawing.
However, not everybody will be
able to delve inlo the delights of
DRAW, PLOT, MOVE, GCOL
etc. It is for them that this
package will be absolutely
perfect, but many olher owners
of Eleckons will appreciate the
tremendous ease with which this
cassette will allow them to create
intricate drawings and diagrams.

Taking the cassette and
booklet from the usual
Salamander video type case, the
Iirst impression made me a little
nervous, but within a very short
time the controls and Iacilities
become second nature. Many of
the keys are chosen for their in-
itial, T lor instance allowing Text

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
100%
80%

100%
95%

Ittle
Publlcher
Machlne
Prlce

Chesc
hogram Power
Eleclron
f7.95

Publleher
Machlne
Prlce

Grrphlca
System
Salemander
Electron
t9,96

Vortex
Sofrvare
Invaston
Model B
t7.95

Tltle
Publlsher

Machlne
Prlce

100

I think that Software Invasion will
be lorced to change their name to
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screen. You die iI your time runs
out or if you hit a snake.

The game has ten levels of
difficulty, ranging ftorn zeto
(quite easy) to nine (suicidal).
The higher the level oI difficulty,
the laster and the more intelligent
the snakes. In the centue of the
screen the number of snakes left
for that level and the number of
snorters left is displaged, and
when you clear a level of all its
eight snakes, you progress to the
next, more difficult level.

This game is quite good
value for money at f7.95, and is
very fast on the higher levels. The
graphics are colourful, and the
sound quite good. Don't expect
Snapper MK.ll, but this is a
highly enjoyable game.

Ratlnge Table:

SOUNDS 75%
GRAPHICS 75%
DOCUMENTATION 50%
VALUEFORMONEY 75%
OVERALL 75%

Tttle

mw'm

W
-66.5

L':
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N/A
90%
90%
95%
90%

trading period you must decide
how to invest your money. The
options are: buy new machinery:
buy vehicles; repay your bank
Ioan: invest in research and
development; invest in marketing
and advertising; and of course
make the goods. You must
decide on the selling price. If you
invest wisely, a profit will be
made; if not you may go
bankrupt {and see where you
come on the Top Ten Company
list!!)

A lot ofthought has obvious-
ly gone into this program, as it is
exhemely complex and well pro-
grammed. The instuctions ar€
clear, and there is even a special
sealed part to open iI you find it
very hard to progress.

However. to me it seemed
far too hard to succeed. Even the
sealed instructions did not help;
after mavbe six or seven Aading
periods I went bankrupt. Conse-
quentlv, I quickly grew bored of
the game. I would say that it is a
very good idea, but it should be
made.easid to olav. I am sure
that it would thei b; a verg good
game.

Ratlnge Table:

N/A
N/A
70%
50%
55%

ferent attack waves, and to deal
with them your laser base is

equipped with a shield
mechanism and an unlimited
supply of laser shots. In the first
two waves birds swoop at you,
dropping an alarming number of
bombs. When these two waves
have been dealt with, the eagles
of the title appear; first as eggs
which soon hatch into massive
birds, gently swooping down the
screen from side to side, flapping
their wings as they go. The eagles
can only be destroyed by a direct
bodg hit; if the wings are hil, no
damage is done.

After two sheets of these
monsters, the dreaded 'flagshipl
is encountered. A large space
ship is displayed with the 'master
alien'in the middle; he must be
shot to finish the sheet. To reach
him a large amount o{ the ship's
hull and a revolving cenke ring
must be shot through; bearing in
mind that the spaceship is advan-
cing down the screen towards
you, dropping bombs all the
time. When h€ is eventually
destroued. a bonus is awarded,
ranging hom 8OO to 9000,
depending on how much of the
ship you have shot away. The
more you have shot away. the
bigger the bonus. Then the wave
sequence is repeated, until you
lose all of your lives. An extra life
is awarded at 10000 points.

The game is very fast, being.
written in rnachine code. The
graphics are smooth and the
sound effects are not bad either.
Although the flagship sheet is not

is complex as the arcade game,
this can hardly be expected from
a tape based game on a small
microcomputer. I found a bug
which fouls up the game occa-
sionallv. On the fourth flaqship
sheet,'l deshoyed the alien. was
awardad a bonus and then mv
lives wete both blown up for no
apparent reason! Apart from this,
a verv good game.

Ratlngs Table:

SOUNDS 65%
GRAPHICS 80%
DOCUMENTATION N/A
VALUEFORMONEY 85%
OVERALL 80%

Dynabyt€ certainly like the off
beat in subject matter when it
comes lo gam€s. This one in_
volves a fleeing human popula-
tion divinq off the bank of a river
in alarming quantities, oslensibly
because Mad Marco has blown
the bridge and is on the rampage.
You take on the role of saviour in
the form oI Lifeboat Lennie. You
have a makeshift ralt which is
simultaneously under thteat from
Mad Marco himsell (dynamite)
and the evil looking shark which
silently patrols the waters and can
sink your chances with a single
swipe of its fin.

Two methods of plag are oI-
fered during the inshuctions$op-
tions part of the progam: th€se
amount to having full control of
the raft yourself or altematively
allow the program to help out a
bit bv placing the ralt in one oI
three suitable spots on the river.
The machine code propelled
people rush headlong over the
edge and it is up to you to be
beneath them at the right time. It
takes them all more than one
leap to make it over the river so
you need some of the skills you
may or may not have picked up
playing Breakout type games.

SOUNDS
CRAPHICS
DOCUMENTATION
VAI-T]E FOR MONEY
OVERALL

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

This is a game in which you set
up your own business. You are
given a warehouse and office, a
€5000 bank loan and a van. First
of all expert advice is needed,
which costs up to tl111.11
depending on the amount oI ad-
vice. At the beginning of each

This is a faltly accurate version oI
the popular arcade game,
"Phoenix". There are five dif-

Lemmlng
Syndrome
Dynabyte
Softurare
Model B/
Electron
a7 .95

Iltle
Type:
Publtcher

Machlne
Hce

Emplre
ta Soft-

Machlne
Prlce

urate
Model B
t7.95

Eagle
Alllga
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:o be input. There is a choice
iom modes 0, 1 or 2. each giv-
:ng a different choice of pallette,
although these colours can be
.imply and instantly reset to any
of the Elechon's 16 combina-
dons. The cufient position of the
cursor is displayed clearly so that
pictures previously drawn on
graph paper may be faithfully
reproduced- lt is also possible to
Craw within a grid, and lines may
be drawn dotted or solid. The
PLOT 85 command has a simple
replacement in F (for Fill),
although some complex shapes
:ook several separate F com-
mands to finish. Pictures drawn
:n one mode may be redrawn in
another, and pictures may be
saved and reloaded onto
cassette. The demonstration
figures supplied on tape do not
show off this program to its best
advantage, it has a great deal of
potential.

Ratlngs Table:

Tltle:

Publlcher:

M.chlne:

hlce:

Tttle
Publlcher

3
N

Dodgy lle.rler
Tape
OIC Softyare
Ltd.
llodel B
f,6.50

CONTINUED OVER



SOUNDS
GRAPHICS
DOCUMEMATION
VALUE FOR MONEY
OVERALL

Varying combinations of
g€sticulating refugees dive off th€
bank and the timing of these
leaps gets more rapld and less
ordered as the game progresses.
The absolute option (help) is
manageable but the positive op-
tion (on your own) is manic. The
background graphics are crude
3D but serve as an effective
backdrop to thls shangest of
games. The Elechon version ob-
viously lacks the Mode 7
kaleidoscope of colour in the in-
structions but more importantlg,
il also lacks the necessary speed
to make the game interesting.
The movemenl however remains
smooth and some of the $aphics
(the shark's teeth and the water
splashes) can be seen ln more
detail. The sound is well chosen
to reflect the arcade nature of the
game.

Ratlngr Table:

This is yet dnother (yawnl) ver-
sion of the father of all modern
video games - Space Invaders.
Your laser base must destsoy
aliens dropping bombs as they
advance down the screen from
Ieft to right. The laser can hide
behind one of three shields, and
a spaceship occasionally flies
over, which scores 100 or 200
points. The game is over when
the invaders land (i.e. reach the
bottom of the screen) or when all
of your three laser bases are
blown up. A bonus base is award-
ed after the second wave of in-
vaders has been eliminated.

This version offers a high
score table and multi-coloured hi-
res graphics. The sound is also
good, but I quickly grew tired of
it, as after four years of playing,
Space Invaders of any type bores
me to death. Quite a good ver-
sion: good value if you are a
Space lnvaders fan.

Ratlngs Table:

This is a text only adventure
game based loosely on the
famous poem, "Kubla Khan", by
S.T. Coleridge. Iwas not able to
obtain a copy of the poem while
reviewing the game, but I suspect
that it might contain ciues. The
game is similar in most respects to
other adventure games; you
must explore Xanadu, picking up
objects and hints, pr€sumbaly to
enter Kubla Khan's castle.
although I have not got in yet.
The object of the game is to find
Kubla Khan's treasure chest.

Despite being quite long and
complex, the program has many
bad points. Firstly, Ihere are no
inshuctions or indications of the
commands understood, making
it a bit hard for beginners to get
going- There are no abbreviations
of commands (apart from
N,S,E,W); this is irritating,
especially when you have lo type
in commands like INVENTORY
in full! There is no SAVE oame
feature for unfinished q;mes,
meaning you have to start right
from the beginning every time the
game is loaded. The responses
eg. "l don't understand" are pret-
ty uninformative. giving no idea

along the way, including a hom-
ing ghoul which smiles broadly at
each failed attempt.

ln the Honid Hall, the
Spider's Parlour and Death
Tower, you will need to iump
over poison spikes, jump on and
off moving pladorms and propel
yourself with the aid o{ springs.
At all times you score points by
eating yellow titbits and there is
the odd power pill which makes
the ghost disapp€ar for about 15
seconds.

' You can't hang around
either since a 50 point bonus
counts down in the top right hand
comer and you have to make the
top before this reaches zero.
Ghouls contains some very fine
tolerances and this makes each
jump or movement a challenge to
the player's skill.

Ghouls has the most im-
pressive start to any game I have
seen. The old screen scrolls left to
the sound of screeching and the
new one tushes onto the screen
in mixed up fashion and miracu-
lously sorts itself out into the
game screen lormat. This is a
very nic€ effect indeed. We also
have, in Ghouls, some of the best
sounds in any game available {or
the BBC. The best thing about
them is that they fit the ghostly
context. There is also a nice
'splat' as your character hits the
floor. Hi-score table and instruc-
tions are included in the pro-
gram. Ghouls is an enthralling
and challenging game.

Ratlngc Table:

85%
85%
'15%
85%
85%

Ghouls is a sensational game Iull
of all the leatures arcade fanatics
hold most dear. The loading pro-
cess hints at the excellence of the
game to come with a colour
swikhing title page and som€
ghostly music to serenade the
waiting player. The music starts
quiet and builds to a crescendo to
herald the start of the game
proper.

The idea is to get through a
number of desperately difflcult
screens to rescue the pow€r
lewels from lhe creepy mansion
at the top of the hill. Spectre's
Lair is the first scle€n to conlront
you and each step of the way is
fuaught with danger. Your 'Pac-
man with legs' has to run and
rump hls way up to the top of
each screen without missing his
step and falling or bumping into
one of the unfri€ndly objects

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

65%
65%
N/A
70%
65%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

100%
85%
75%
90%
95%

Tltle
rype
Publbher
Machlne
Prlce

Nlen lrestroyer
Tape
Beebugaoft
Model B
e7.50

Tltle
Type
Publlsher

Kubla Khan
Tape
Blue Moon Soft-
rrare Company
Model B
f,E.95

Machloe
Prlce

Iltle
Publlsher
Machlne
hce

Ghouls
Mlcro Power
Model B
t7.9t
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SOFTWARE REVIEWS

as to how to string together words
ro do a certain thing (such as
jumping into a lake).

Overall I think that I would
be prepared to pay an extra one
or hr,/o pounds for a game such as
Colossal Adventure lrom Level 9
Software , which oflers more
features, and a better game. [f
''Kubla Khan" was refined and
then re-released at lhe same
pric€, it would be good value for
money.

Rallngc Trble:

N/A
N/A
N/A
50%
50%

deskoyed but your finalshot goes
on to av€nge you and complete
the attacker's demise. Good
smooth graphics and appropriate
sounds. It may be mindless but
it's fun.

Rattngs Iable:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

55%
60%
60%
75%
70%

Rattngc Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Cyberhon Mission presents the
game player with a bit of
evervthing. h's a maze game with
€ach maze forming a room in an
adventure requiring a number of
objects (key, pot of gold etc.) to
be found, plus arcade action as
your characler fights off various
unlriendly creatures intent on
endlng his stay in the stronghold
oI Fort Cybertron.

The Spinners, Clones and
Cyber-droids form the opposition
as you move around the 16
(4x4) rooms on each level.
There are four keys to conftol
direction ol movement and fire
and holding down two at once
can achieve diagonal aim. Once
the heasure from each level has
been picked up you can move on
by locating and touching the safe.
It is a good idea to use the Pause
key now and lhen to updale your
map oI the rooms and their exils
plus conl€nts.

All too often our brave
adventurer sizzles, an el€ctrified
skeleton on the maze wall, or
scorched by a Spook (they ap-
pear pretty swiftly if you hang
around ln a room too long).
Once you g€t used to the keys
and the fact that vou always
shoot in the dLecfion in which
you are movlng then this game
has a lot to oller as you go sear-

This program has already proved
to t€ most successful, with many
owners of Spectrums having
already done battle across the oil
Iields with J. R. Euing {no, not a
spelling enor, but any simllarity
b€twe€n this J.R and any other is
entirely intentional!) The basic
storylin€ is also rather famlllar,
wlth your oil company hylng to
outwtt and outdrill the olh€r out-
fit.

The program begins with a
superb implementation of the
Dallas theme tune, belore a map
oI the area is drawn onto a gdd.
The key to the $aphics detail the
physical features, but it is up to
you where to make test surveys.
The results oI these may or may
not help when the drtlllng conces-
slons com€ up for aucflon. Your
bid might be successful, although
I found I had a talent Ior lnvestlng
millions on sites which produced
poor suruey results. still, even a
couple of these would occa-
sionally produce a strike,
although others would not jusliry
the cosl of moving rigs and mak-
ing test drillings.

Even a good strike could still
bring disaster from tornados,
blow-outs or even sabotage
{where was J.R. when my
plpellne was blown up?). Dealing
in millions oI petro-dollars cer-
talnly stimulates the adrenalln,
but I fourid it a little difficult to im-
merse myself totally in this game.
Perhaps it was the thoughl of
what those Euings were planning
to do to me

Thls is one of Epic's three new
BBC adventure games. It re-
quires 32K to run. lt is a text only
aventure, written in machine
code. The pro$am is ln three
parts, a musical title, a set o, ln-
slructions and th€ code itsel{.

The obiect ol the game ls to
search the woods around
camelor ro lind the Holy Grall,
and to retum with It to King fu-
thur, who has chos€n you to do
the impossible. You are told by
Arthur to search for the Maglc
Fruits oI the lorest. You may use
their powers if all else Iails.

Your search will lead
thlough forest, swamp, rivers in-
to a castle (and its dungeqns) and
you will meet many rather vlcious
characters on the way.

The adventure has around 230
locations and a wide vocabularly
of about 140 words. The game
may be saved to tape or disc if
you don't linish lt ln one go.
Somehow that's rather llkely; it's
not too €asy. As the game is in
compressed code the author has
been able to cram lt in to 25K in
order that it will run on a disc
syslem. This will be of relief to
those who have discs and cannol
load "Colossal" or such llke. Col-
our has been used but so far I
have Iound no sounds within the
game. The response tim€ is
superb. There are few, if any,
games of this type to boast such
qulck responses. The game is
fairly well packages and the in-
struclions are more than ampl€.

Ratlngc fable:

ching for more objects and
another high score. A mission
worth going on.

Radogc Table:

75%
85%
80%
85%
85%

Positron is a super fast shoot 'em
up spectacular oI the Space In'
vaders ilk. Instead of invaders,
you get waves and sheets of
Cybers, Spazmoids. the Galactic
Hulks, Hep-Heps by the dozen
and the almost unstoppable
Mega-Bods.

A 60 line BASIC header
* RUNs this headlong dash to
destroy as many on-screen
nasties as possible within the con-
skaint5 of your three liv€s (an ex-
tra one at 100,000 points - how
generous!). I canl think of an
easicr way of w€aring out the
Elechon RETURN key than play-
ing this game for a lew hours;
and that is jusi what you will do
as soon as you sit down in front
of the kevboard. This game is
su per addictive and only
'Posihon wrist' will finally per-
suade you to give it a rest.

The controls are CTRL, A,
and RETURN. Your laser base
moves swiftly across the bottom
of the screen searching out the
most efficient method of vapour-
ing the attackers. When you do
get hit by the return fire, the par-
ticles go flying and reconstitute
for a new start at the centre. lf
you successfully destroy the cur-
rent wav€ then th€ base remains
in position lor the next attack.
Every so often you will be

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
80%
80%
85%
90%

75%
N/A
80%
75%
80%

Tltle
Publtcher

Dallac
Cas€c
Computer
Slmulatlons
Model B.
Electron
16.95

Machlne

Prlce

Posltroo
Mlcro Pourer
Eleclron
17.95

CYBERTROT.I
MlsSloN

Cybertron
Mlrlon
Mlcro Power
Eleclron
27.95

Publteher
Machlne
Ptlce
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GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL
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GUARDIAN SOFTWARE
presenls

for DISK OWNERS
SOURCE LIBRARY
MANAGER (SLM)

A new concepl in FOM based soflware lor lhe BBC M cro.
Fealures nclude -

* stores and retr eves any amolnt oi BAS c and/or
ASSEN,4BLER soLrrce code. up to the lul capacily of a drsk
(100/200K)

* Creates a LIBRARY ol up 10 399 members perB0lrackdsk
or uplo 199 members per 40 track d sk

t Alows Lrplo 99 vers ons oi a single program or rouline
* W simp y and eas y constrlcl programs developed in a

a modular lash oa
* Slores tu iy documenled code wh ch can lle s1r cped' when

requ red lor execulion
* Uses I char names and a 20 char descrrpt on lor each

* s fuly menu'dr ven (ie no messy commands)
i ncludes 1 5 page N,4anua (A4 size) and f tt ng rnslrLrclions

r N,4any olher lealures loo numerous to rsl here

I.. FULLY CO',PATIBLE WITH 6502 sEcoND PRocEssoR t..
IDEAL FOR BEGINNERS AND EXPERIENCED

PROGRAMMERS ALIXE,

Price !36 (lncl. P&P) or tage SAE for fact sheet to:

GUARDIAN SOFTWARE
21 Hatuey Road, Henley-on-Thames,

Surrey KT12 2PZ

I

OENERAL KNOWTEDGE

///[A07MA/aFDAA4//O/V4/AA/Z
p,?,4ef5 /2& ol4P

BBC (32K).ELECIRON

Ihs AN$ rEP 8rcX Ouiz providos on incredlble oclvenlure in educollon by
comblnrng o comp€lhng Spoce-Ago gome wilh on lmmense senes ol

queslions on Generol l(nolvledge The lhoughlprovoling ond t,ell-reseorched
quizzes conloln on enomous tolol of 750 qu6slions wilh 30@ onswgr opfions

covering lhe lollowing subiecls:

!tukono.ny D Music tr NoturclHi5tory ! tomous Peopte Dscience fl Spod
B Hislory tr An ond Archdecfure E l(now vou, Lonouooe tr Dlscoveries ond

lnvenlions ! Leg€Ms ond Mylhology tr ce;gro"phy tr Litorotu€
tr Film!. TV dnd Thedlre Tl Pot L,.1

lhe htghly sophrslicoled control progrom rowords 6och coflect onswer wfih
onolh€r lum in lhe colourlul, onimoled gome.

ft4flP€t//1/C/AOf
D Mull'ple choice onss€,s tr Irue or Eolse? D End the missinq teners

tr 'Posa' locilrry O hmediolo coreclton ol eIIoR D nmer o;fion
tr Perlormonce summory tr Re-run ol queslbns possed or inconectly

onswe€d tr Full locillles lor creoling ond sovlng on unlimilsd number ol new
qul,:es

Avoiloble from your computgr sto,e or by mo Ordgr P ce 910.95.

ANSWER BACK

t7
S€/Y/OP

&s Oiher
educotionol titles include

'Ihe French Mistess'
'The Germon Mosier

'lhe Sponish Tuior'

AVAILABLE SHOQTLYT

AN511/ER 8AC(
Junior Suiz

for lhe under Il!

HUGE STORAGE CAPACITY
UP TO 1600/3200 FULL ENTBIES

I
FAST WR ITE AN D R EAD CAPAB I LITY

I
EASY UPDATES AND AMEN DMENTS

WITH COMPREHENSIVE M ENU
T

FU LLY AUTOMATIC ALPHA-SORTING
I

VERY USER FRIENDLYr
FU LL COLOUR GRAPIIICS UTILISED

T
EASY TO FOLLOW USER GUIDE MANUAL

DISK ONLYO PRICES INCLUDE VAT t O€LIVENY BY REGISIEREO MAIL WITHII] ]O DAYS

Eft€N PROORAI] I(9 9SO AOTB TOGETIIER 
'9OO 

STATE S]IIGLE OROOUBLE ORIVE 1O'SOTRACK
CH€OUE/PO PAYABLE IO MLC COMPUTERS LTOO FI]LLY GI]ARANTEEO

-Lg 5gg
cvAl

LS s5g
a\j

The ANSWER EACK Senior Qurz wil educote ond losonote ANYONE over ll
veors old

*

(OSN,4OS SOFIWAIIE. I Piignms Close Ho/ingion. DUNSTABLE. Beds LUs 6LX
Pleose send me ihe ANSWER EACK Sen or Quiz for the BBC/ELECTAON

Mr/Mrs Mrss

v

I enclose o cheque/posfol order for elo 95 poyoble to KOSMOS Sothrore A&B COMPUTING JULY/AUGUSf 
' 
984
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SOFTWARE FROM FLITE:

CARTESIAN
can graph the simplest of functions

TILE EffEE
. the most complicated. It then goes on to do an awful
: more. Like dra\aing the differential curve and finding

:.e definite integral. Like extracting roots wherever
:.ey exist, even when the function has n!ltiple roots.
- Ke solving complex equatiors. Like allowing for many
:.aphs to be overlaid one on the other. Like letting the
-ier animate the scales and axes in order to redch any
:r.t of the curve, and to magnify segments.

YOUR BBC OR ELECTRON DISC DRIVE NOl,{ HAS A TIORTHY CARD

INOEX DATABASE AT AN EVEI{ XORTIIIER PRICE.

Use it in the home, club, office or school. It's very
vers at i le.
1. Records are designed by the usen

2. Flay be used viith one disc drive-
3. Al lors selective label/envelope addressing or fLrll

record recal l .

:tLrrally if CARTESlAN can hdndle the functjons above,
.en it can also take care of quadratics, cubics, trig.
-nations, polynomials, circles and elipses.

Search using ANY f ield.
Random access for fast operation
Very user friendly.
40 or B0 track versions. A 40

track disc will hold up to 400

records dependi n9 on size.
Sort. amend. recal l. print-
supports profess j onal standard

features,

-RTESIAN is available for the BBC

a', Acorn Electron, Apple 11e ano
3!le t urop I us.

o

ct:
Cassette: 124 .90
Di sc : t27 .75

o D 8

.rtfrian r fun ro usc, $hrch
rlJ go a lon8 R.t rotr.rds
,flnt Ih3t n r! used, and n
-nrh por crlul .n!t lldtblr
JEh ro b. of realb.n.fir ro
\cnous sluJcnr of marhe-

I
price:t15.90
Disc only. Please specity whether 40 or 80 track

-Hobby t l ectroni cs ACCESS, Earc I aycard(Vl SA ) and official
Findrum. Convoy. Co Donegal (.oers welcone
lreland. Telephone t0741 47227
Mail Order (074) 222A6 & (O74) 22025
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SOTIWARE AS USED
tN scHoots

IHROUGHOUT
THE UK

1.,1,,

'FirslMcrlhs'
on the BBC Micro

Adventure Ouiz - Base 10 . . . . . t4.95
. .84.95
.. e4 95
. . e6.50
..f495
..e495
..f495
..e495

32K Logo - Berlie Bear
Bells (Church) - Curve Slilch P anner....
Childs Play Pack - File Handler
Spelling lExiensrve 1200 Word Volcabulary)
fanlasy Advenlure - Cesrl Asse'nbler) ...,
Frnance Pack - Four -rn-a- Row
Gel the l\,4essage - Gollo,arna
Maths Pack - Numberhang ........
Odds-On N,,lonarch - Odds-On Writers
Odds-On N.4usicians - Odds On Counlries
Odds-On Brilain - Odds-On lnvenlors ...
Plotler - Word Processor
Tr ipule - WordsqLa.e ..................
Unimo - Sclence Pack
BBC Kalerdoscope - BBC Octupet .........
French Vocabulary (or make up your own) ..
Add e1.50 for programs on Disc and 50p p&p

These can be obtained irom:
DIALSOFT, 72 Downend Road, Downend,

Bristol BS16 sUE.
or send an SAE 10 obtain our latest Brochure

Th€16o16 o116.noiiv€sto ployiig Spoc€ lrlvod6Bl Shivot
moths progrohs, whi.h o.€ widoly uied in s.hool!, ore now
ovoilobl€ dnsdly ro lh. public. The progromr hove besn
daelopod by reocharr wirh mony y€o6' 6xpori.nc6, ond
(hildr€n prodise numb6r work ord rogi(ol rhinking whilst
enioying,h€s6 compultivlly sxciring 90mas. Th6 compl€r€
ser;es hor elcven pockr but eo$ pock c6n b€ bough, ond
uied iingly. Porenls' bool(lds .,(ploin howro holp your child
gerlh€ monfromrh6 progrdm5. Av.llobl. lrcm lorg.t
bron.h.. of Boor., W H Sftlth, ,tLn er ond

t4 95
..e495
.. €4.95
.. e4.95
. . e6.50
. . t4.95
. . e4.95
. .17.50
. . t7.50

rclail.rs & bookrellrrr.
fOR CAIALOGUE AND FU LL PRICE LIST-COMPLEfE THE
CO U PON A N D SE N D TO : - FRE E POST SH I UA PU BLI S 11 I NG
Lf D, U W E LSH ROW NAN TW I CH, CH E SH t R E CW 5 5 B R

ISP
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Sinuoug
-

G.W. G.lt gh.,

The curves which s€em to occur
most frequently in the teaching of
sciences are those which are bas-
ed on the sine and cosine func-
tons. They are therefore a good
example of how to build up the
graph of a complex lunction from
a program to draw the simplest
versions. In this article we shall
take th€ process step by step, ad-
justlng the program to use the
scre€n most effectively in
dev€loping the curves from
Y - sln(x) to Y'c sln(ax)+d
cos(bx). MODE 1 ls used so that
colour is available to use when
helplul.

THE SIMPLE
CURVE
One cycle of a slne or cosine
curue requires a horlzontal scale
which runs from 0 to 360
degrees. The alternativ€ scale
would be lrom - 180 to + 180
de$ees, but this do€s not give
such an easily understood graph
when more than one cycle is re-
qr-rired. For that reason this pro-
gram will not use negative angles.

On the vertlcal axis. the
numerical values required are
from - 1 to + 1, so that a large
scale can be used.

The scales used are 1 degree
- 3 points and 1 unit - 400
poinb on the graphic screen.
Placlng the origin oI coordlnates
at the screen posltlon (100,600)
allows space to put the scales on
both axes and leaves a space at
the bottom oI the screen in which

Putting the sine and
cosine functions to work

can produce some
fascinating results. try

our demonstration.

both parts of the curve. (Lines
1800,1860)

The changes to the vertical
scale mean that 1 is now equal to
2100/(c + d). This leads to the fact
that the sine function (line 1330)
must be multlplied by c/(c+d),
while the coslne ,unction (line
1530) has to be multiplled by
d/(c + d), with similar values in-
cuded in line 1830.

The other changed factor in
the calculations is that due to the
combination of a and b. The
gaph of sin(ax) completes one
cycle in 360/b degrees. To lind
the number of degrees in which
one cycle of the combined curve
ls compl€ted, PROClcm finds the
smallest multiple (L) both 360/a
and 360,/b. (Lines 1890,1950)

The complete pro$am will
allow all the possible comblna-
tions of sln€ and cosine curues
(within th€ limits oI the screen!
There !s one possible amend-
ment, according to the use which
ls made oI the program: Radians
could have been used instead of
degrees. The following amend-
ments would need to be made:

1. A symbol for PI and one for a
radian defined in PROCsymbols.

2. Lines 1200-1270 should be
altered so that the scales on the
axes are in radians.

II values of T are changed so
that 2'PI is used instead of 360,
then the higonomehic functions
must be simplified, because the
RAD function will no longer be
required.

to put the equation of the curve.
(see llgure 1)

INCREASING the
NUMBER of
CYCLES
CY is used throughout the re-
mainder of the prognm for the
number of cycles required.

Only 5 lines need to be add-
ed or amended to enable the pro-
gram to produce any number oI
repeats oI the curve. A limitation
HAS been imposed, oI 4
CYCLES, to keep the curve on
the screen at reasonable clarity.
(See Figure 2 and Program
Listins 7)

MULTIPLE of
ANGLE, e.g.
sln(ax) or cos(bx)
One repeat oI the curve sin(ax)
will require only 360,/a degrees.
So that CY repeats will require T
to be muhiplied by CYla. Two
lines need altering, and live new
lines are needed. (Program listing

The GENERAL
CURVE v =
cstn(ax) +
dcos(bx)
The muhiplying factors c and d
mean that the vertical axis must
include more values to cover the
possible maximum and minimum
values. The maximum value is
taken as c + d, which ls a simple
change to make, wlth the
minimum value then being
-c-d.

The program draws, on the
sa me axes, the curves
y: csin(ax), y=dcos(bx) and
y - csin(ax) +dcos(bx), using the
colours red, yellow and white
respectively to distinguish bet-
ween them

The main program is rewrit-
ten (see lines 10-100 in Program
Listing 9). The other main altera-
tion is that PRocchoice has b€en
rewritten to make it a simple
question and answer section,
(Lines 1600,1690)

PROCsincos is slmilar in
form to PROCsin but includes

t

e ,.

\
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of9=asin2x+2co53x

-.1 .

-3

.[

B 6

9 = Lei.l2r.

tooo
lolo
!o50
I loo
ll to
r 120
1150
I 140
I 150
t 160
r 170
I I EtO

I t90
1200
12 tO
t220
r230
L2rO
1250

DEFPROCrymbol5
vDt 23,23O,96, 144, 144,96r O, O, O, O
ENDPRTIC
D€FPfi(rc.x.r
itOVEO, 5?O: DRA}I l 279 , 59O
It(rVElOOr I OO i DRAI1OO, 1 023
FOR T-O TO f6O STEP 30

|!OVE ! OO+T'3,5AO! DRAI{ IOO+Tif,,59O
NEIT

FOR F--1 TO 1.1 STEP .l
ItO\rE9O, 59O+ 4OOl F r InAUIOO! 9O+4OOtF
NEXT

VDUSr mVEO,9AO: PRINTi - r ": nO\,,Eo, 190: PRINTi '-1'
FOR T=O TO 360 S'rEP 90

rOVE 5O+T13,57O. PRINTT T
NEIT

I,IOVE 1230,57O: PRINTT CHRt23O
vDt,4
ETttDPRUC

13Oo DEFPROC.in.
t3lo notEroo,60.)
r32O F(n T-O TO 560
1330 X=lOO+3IT. Y=5?O+4OO'SIN (RAD (T) )
r 3/to DRAIX, Y
1350 NEIT
1560 EttoPROC

l4OO DEFPROCIi tl€
l410 VDUSr llOVEl20,40
1420 PFINTT"The qraph o{ y
I43O ENDPROC

l5OO DEFPF(Ecosine
tSlo novEt oo, tooo
1520 FOR T=O TO 560
l53o x'lOO+3aTr Y=5.rO+4ootCOS (RAD ( T) )
t54O DFAIX, Y
1550 NEXT
t56O ENDPfiOC

16tO
1620
t630
1640
1650

DEFPROCchoice
CLS!FRINT"Lhich cu.ve? Type"
PRINT" 1. for sine curve"
PRINT" 2. for cosine curve'
INPUT SC! IF(sc-1) I (5C-2)< >O THEN

ENDPROC

1330 The angle is amended to T'a for the sine curve.
1530 The angle is amended to T'b for the cosin€ curve.
1670-1700 ask lor the values of a or b and alter CY as required

!o noDE I
20 PRocsyrbor r ! PROCchoi c.: (I{ SC EOTO fO,50
30 ELS: PROC.x.tr PROCTi n!
/lO Ft-'rtn x"r6OrO 70
50 ELs! PROC.X.i! PRtEco!i n.gO Fa-trcor x'
70 PRalCtttl.

IOO END

PROCcymbolr
1010 CHR$230 is a small circle lor degrees

PROCaree(Progam Ltsdng 1)
1110-1120 Draw the axes.
1130-1150 Mark the horizontal axes at 30 degrce intervals.
1160-1180 Mark the vertical axes at intervals ol 0.1
1190-1230 VDUs ioins the cursors togethe. so that scales may be

added.
lzq VDU4 s€parates the cursoE again.

PROCelne(Program Lbttng 2)
1310 Move to the first polnt of the curve.
1320 Using T as the variable, taking values at intervals of 2

degrees.
1330 The horizontal position is 3'number of de$ees, + 100.

The vertical position is 400'the sine oI the radian value
of T.

1340 Draw to the next point.

PBOCtltle(Program ltattng 3)
l4L0-7420 Phces the

the screen
e9
F

uation of the function as F$ at the foot of
$ being defined in the main program.

PROCcootne(Program Llstlng 4)
The plotting of a cosine curve follows the same routine as the sine
curve, so that the program, may as well give both options.

PBOCcholce(Prograo Llstlng 5)
1610-1360 The choice of sine or cosine curves, SC being the

varlable.
16110 Checks lhat SC is eithq 1 or 2 by one of several

methods of checking input values.

MAIN PROGRAM (Program Lls ng 6)
20 Defines any symbols and chooses whlch curve
30-tt0 Draws a sine curve and makes F$ - "sin x".
50-60 Drau/s a cosine curve and makes F$-"cos x".
70 Adds the 6tle.

PROGRAM LISTING 2

PROGRAM LISTING 3

PROGRAM LISTING 4

1,210 Multiples the value oI T by CY, so that the axls now
shows the number of degrees required to complete the
cycles required .

Multiplies the value ol T by CY for plotting purposes.
as 1330
Asks for the required value of CY.
Checks that CY is an integer not greater than 4. (Notice
altemaflve method of checking to method of 1620.)
New position Ior ENDPROC

1330
1530
1650
1660

1690

PROGRAM LISTING 5

PROGRAM LISTING 6

PRO G RA M M I NG/FU N C TI O NS

PROGRAM LISTING I

CONTINUEO OVER
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r2 tO l',lOVE 5O+Trf,57O: PRINTi TICY
l33O x=1OO+3la: Y=s?O+4OOtSIN (RAD (TrCY) )
153O x=1OO+3tT. Y=s9O+4OOICOS (RAD {alCY) )
!650 PRINT" {HoN Bany cycles?(integer

1660 IiIPUT CY!IF INT(CY)<EY OR EY<O OR
169l) ENDPROC

X=1oO+3tT ! Y=59o+4OOISIN (RAD (TtCYla) )
X=1OO+3t-r: Y=59O+4OOICOS (RAD (TlCYrb) )
IF SC=2 THEN 17OO ELSE 16EO
PRINT""In the curve y=sin(ax)! a=?,'
INPUT a:CY=CYla:60T(] l72O
PRIN'I' ' " In the curve y=Eos (bi ) . b=?'!
I NPUT b ICY=CYIb:GOTO 1720

ENDPROC

X=1OO+3rT: Y=59O+c/ {c+d) I4OOtSIN (RAD (TtEYta) )

NEXT
VDUS!liOVEl2O, 120: PRINTt "y ='r; ci rrsin" iai "x i IVDU4

ENDPROC
DEFPROCti tle

+ " ! d! "cosr'i b i rxn
l.ltlvEl20, 40: PRINTt "Nunber o{ cycl rs t' 

i CYC
VDU4
ENDPFOC

DEFPROCCoEine
rovEloo,looo
FOF T=O TO 360

I=1OO+3lTr Y=s9o+cll ( E+d) t4OOICOS (RAD (TlCYlb) )
DRANX, Y
NEXT

VDUs: iOVE62O, 1?O! PRINTT'y = " id; "co="; 6t,* ".Urrn
I57O ENDPROC
r600 DEFPROCEhoiEe

the curve Y=ciin (ax ) +dcos(bx) "
1620 FRINT''!ThE value o+ a i5?,,!INPUT a
1630 PRINa"'The value of b is?,,!INpUT b
1640 PRINI"Th! vrlue of c is?,,rINPUT c
1650 PFINI"'The value of d is?',:INPUT d
1660 PROC1c6
t67O PRINT'"Hop nany cycles?,,:INPUT CYC
16EO CY=CYCIL
1690 ENDPROC
IAOO DEFPROCEincoi
1A1O HOVE1OO,59O+d,/ (c+d) t4oO
1A2O FOR T=O TO 560
tB3O X= 1OO+3I-I: Y=sqro+c / ( c+d ) ,l4OOtS I N (RAD ( TtCYta )

(c+d) I4OOIEOS (RAD (TlCYab r )
1A4O DRAIJX, Y
1E5O NEXT
IE6O ENDPRT]C
189O DEFPROCIch
1900 R=1: A=360/a: 8=360,/b
t9lO L=RIA,/A
1920 IF INT(L)=L THEN 1940 ELSE 1?3O
1950 R=R+l:60Tt] 1910
1940 L=RtA,/360
195O ENDPROC

1350
1540
1350
1360

1370
1400
l4l o

1420
1440
t 4!o
1500
15tO
1520
1530
1540
1550
1560

CY>4 THEN 1660

10 I'toDE I
20 PROCaynbor s. PROCEhoice
30 6COLO,3r CLS! PROE.xes
40 GCOLO, t3PROEBinc
50 GCOLO,2! n=dr PROCco.inc
60 6COLO,3r PRlOC.t ncos
70 PROCtitl.
90 REl.t....E.l,l.6ALLAEHER.... 1983

lOO END
rOOO DEFPROCsynbol s
lOtO VDU23,2JO,96, t4/i,144,96, O, O, O, O
to50 EilDPRm
I IOO DEFPROCTX..
lllO EOVEo, 59O: DRAul1279 ! 59O
1tzo EtryElOOt IOO: DRAIIlOO! IOZS
tlso FUE T=O TO 360 STEP 30
I l4O I'IOVE r Oo+Trf, sEO! DRA| IOO+T13,59o
1150 NEXT
1160 FOR F=-l'rO 1-l STEP -i
I t 70 I'|OVE9O, 59O+4OOIF: DRA{ I OO, s9O+{OOIF
1lEO NEX-rr eE (c+d ) r,2: e=INr (€r 10) / lO
r 190 VDUSr HOVEO,9BOt PRINT! c+d: llOVEO, l9O: PRINTi -c-d ! ltOV

EO,79O! PRINTi efr l.tOVEO,39O: PR I ilTt -.
l2OO FOR T=O T0 360 STEP 90
12tO l"lOVE 5o+ft3' 57O: PRINT! TrtCY
1220 itExl
l23O I'IOVE 1230,57O: PRINTi Cltt2so
1240 vDU4
1260 ENDPROC
rSOO DEFPRocsinc
t3lo itryEloo,600
l32O FOR T=O TO 360

/
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PROGRAM LISTING 9

PROGRAM LISTING 8

PROGRAM LISTING 7

of s = 3sin2x + lcost.sx
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BEEEPEN DRAWING PROGRAM
A coiprelels ve Mooe 2 coroLr orowrla prog 0m
ol'o$rng pro, cornonds poirnng .ricri)s. rerr.
chorocrerdenn rg sovrng old lood ng olopF oro 5c
oll lo be selecled ond used w lh lhe iohloen

PRICE C1i.95 lnlroduclory Oller 09.95

lcononor Geogrophy ond
comes complele wrih lhree
be very eos lychong€d by
in ihe Bosrc progrom Fullodding DA

gnd
95 Ofle 5t 95nltcPR ,6

EPITAIN

Elatape BBC Lightpen Progroms Elatapen

I
!

SUPERIOR PROGRAMS
a Tope storoge of your work

a Good documentotion

Ihe Doiopen Lighlpen iisell comes complele
wilh hondbook, soltwore on lope including two
drowing progroms oncl o printed lisling
showing uselul roulines.

PRTCE c25.00
Two drowing progroms, SKETCH ond SHAPT-
CREATE ore inctuded with the tighlpen ond lhe
progron"s shown obove lroy be ordered
oddillonol y or seporolely os required

All pfices obove include VAT posloge ond
pocking.
Pleosesend yourcheque P.O lo -

Dept. 4, Dolopen Microlechnology Lld.,
Kingsclere Rood, Ovedon,
Honls. RG25 3JB

a Userroutines
on

provided
tope ond

on printoui

O Respondsto ditferent colours

a Progrom occessibleLED
lompreodoul

a Swilch lor progrom contol

TELETEXT OISPI.AY CREATORi EDITOR
Allowsrhe busy p.ogromme o q!ickry creola Mode 7
colou. grophics ond lesl sc.eens lor comb noion inlo
hrs or n6. own orooroms lvlovobre
orlows Lse or coriptele sceer ro. qroph.c5 tJlr
rnstucnons ond o discursron on leletexl leotlres orc
p,ov,ded PRICE 69.95 Inlrod Ofler 97.95

Ieletext
DisPlr$

allrl0l

FRENCH GENI4AN FUSSIAN

IMPROVE YOUR LANGUAGE
Superb programs for the 32K BBC Micro and Electron.

lf you are passed the beginners stage you will not find a
better way of improving your ability using a micro. Highly
recommended by many educational bodies our programs
are suitable for all levels up to and beyond A level.

* IRREGULAR/ESSENTIAL VERBS

- Attractive colour formats - Timed tests

- Multiple levels - Full character sets

- Thousands of verb forms - Use for reference

Essential French: 80+ verbs, 5 tenses, retest, 3 levels f9.95
lrregularFrench: 150+ verbs, ALL non com pounds tenses I f15.99
lrregular Germa n i 200+ verbs, 15 tenses, 4 levels f 1 1 .96
lrregular Russian | 150+ verbs, optional stress, aspects fl 7.49

' TEXT-FILL
Developed in cooperation with D. Adshead of

Birmingham University these programs are ideal lor the
micro. You complete a selected passage which is shown
with a proportion of the words missing. A wonderfully

effective way to improve your written style.

- Highly addictive - Upper AND Lower case alphabets

- 20 texts supplied - Build your own text libraries

French: Also allows German and English f9.95
Russian: The upper a nd lower case is a real achievement fl1.96

Allpices include VAT
Adcl Sop lo.postage - packing.

CARSONDALE ENTERPRISES LIMITED
zl4 Kingsway, Stoke-on-Trent, Staffs, ST4 1JH

Gomes ?
Ploying them is eosy bul con you

wrile your own ?

Me ond My Micro
Will show you how to use loops, print things
on screen, move them obout ond control

their movemenl from the keyboord.

- wolch the Yorkshire w series

- follow lhe ideos in this book

ond construcl your own gome progroms lhof
ore exciling, eflicient ond eosy lo debug.

trom Bookshops or direcl from NEC

Notionol Extension College,
18 Brooklonds Avenue,
Combridge CB2 2HN

02.95 including p&p
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Only 9.24.95 incl. VAT

O Pluo in cortridoe desion
O Attioctive toug'h plostic cosing
O Relioble oositi'uelf it connectors
O Compoti6le with oll "Atori-style

9 piir ioysricks
O Does not interfere wilh

kevboord ooerolion
O l2'month oJorontee
O SupporteJby leoding softrrore

h ou ses
O U ser. progromming detoils

orovrded
O Exlends the versolility of your

Electron compuler
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In this section. we deal with two
uses of the adminishation file
now set up. In the first place, an
addition to the 'listing' program to
produce lists in alphabetical
order, and, secondly, a program
to make the amendments which
become necessary over a school
year.

ALPHABETICAL
LISTS
The listing program worked
direcdy from the disc lile, pdnting
out a record as it was found.
Unless the griginal file was in
alphabetical order (which is
almost an impossibility!), the
records will need to be stored in
an anay before they can be re-
ordered.

The size of the array is the
limiting lactor. II a list of more
than about 250 names is to be
stored, there may be memory
space difficulties. Most oI the lists
required will be well under that
length, and should cause no pro-
blems. The lines given here are in
relerence to the program in the
last article .

There are many articles writ-
ten on sorting methods, but the
simplest way seems to b€ quite
adequate here, as well as being
the easiest to put into action. The
method depends only on the
numerical value of each letter.
Thus ABC has a smaller value
than ABD, which gives an easy
way of checking one name
against another. I have used the
first four letters of the surname,
i.e., if the record is A$, the part
checked is MID$(A$,5,4). This
will not lor example separate all
the SMITHs into alphab€tical
order amongt themse lves.
Changing the '4' of the MID$
function wil bdng the amount oI
accuracy required. The additions
to the original program are: (see
Listing 1)

10O Set up an anag LST$ to take
150 names
210 GOTO 700 instead of 110
260 GOTO 700 instead of 110
330 GOTO 700 instead of 110
380 GOTO 700 instead oI 110
490 GOTO 700 instead of 110
620 GOTO 700 instead of 100
700 Ask iI alphabetical order is
required

- -

Further refinements to
the administration file.

program, any already included
are deleted, so that a complete
new set is added.

For the rest of the amend-
ments likely to be needed, they
fall into two groups. During the
academic year pupils leave, or
change forms, or even change
surnames. I have myself been
guilty of getting the sex of a new
pupil wrong, when the name on
a list contained a forename which
was not helpful! Thus any of the
pieces of inlormation stored in
the file may need to be amended.

The other main need is to be
able to make large scale changes
at the end of a year, when classes
change, new intake has to be
added, and a whole year at the
top oI the school has to be
deleted. At this point, it is
necessary to transfer pupils to a
new file for the next year, when
thev are remaining in the school,
without including those pupils
who have left.

The file which replaces
'List84' has been taken to be
'List85'. As belore. if the name
you wish to use is included in the
program, it will avoid the necessi-
ty to type in the name of the file
every time the program is run.

The variable NY is used to
indicate whether a new file is be-
ing made. If NY:0, then the
new file process is NOT in opera-
tion. Records are offered for
amendment in ev€ry detail ex-
cept the subiects, and each
record is returned to the same
place in the original file after
amendment. Cancelling a record
means that the form reference is
replacedby'2222', so that even if
a pupil has left, his/her details
are stll in the file for that year, but
will not appear on any list except
one which asks for the form
relerence '2222' .

If NY:1, records are of,
fered for amendment by form
reference. When amendments
have been made as detailed
above, or if no amendment is re-
quired, the record is then placed
in the new file at the next position
available. 'Cancelling' a record in
this case means that it is left un-
changed in the old file, but NOT
added to the new file.

710-730 deal with the response
740 go to PROcalphabetical to
carry out the ordering
750 clear the array for another list
1860- 1890 PROCarray, to clear
the anay
2155 adds the statement to store
the record in the array.
227O store the record in the anay
2400 store the record in the array
2530 store the record in the anay
3030 store the record in the arrag
3280 store the record in the aftay

PROCalphabetical (34u0-3540)
(listing 2)
3405 introduce the variable
CHANGE which wil become 1 if
a change in order has been made
during the run of the loop.
3410 begin the loop
3420 check the first 4 letters oI
the name of the Jth record
against the first 4 letters of the next
record. If the first has a great
value than the second they must
be interchanged. Otherwise

move on to the next pair.
3430 store the Jth record in
TEMP$. and move the J+1th
record into the Jth position
3440 place TEMP$ into the
J + 1th slot.
3450 put CHANGE - 1 because
a change has taken place.
3480 end of loop.
3490 If CHANGE=0 then no
changes have taken place during
the run oI the loop, and the iist is
ready for printing, otherwise
repeat the loop.
3500-3530 print roll number,,
form reference, name for each
record in the array.

AMENDMENTS
TO THE FILE
When the subjects being taken
need to be changed in the record,
the facility to do this is already
available in the second program.
When subjects are added in that CONTINUED OVER
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THE PROCS USED
(1000-1030) waits for the space bar to be
press€d
(1400-1480) replaces the various parts of
the string A$ by variable 51$ to S7$.
(listing 3)
(1490-1500) The unwanted part ol the
string is exchanged for its replacement.
(listing 4)
(1800-1850) mak€s sure that the form
reference is in a recognisable format.
(listing 5) PROCsearch (2930-3060) The
file is opened to look for a particular
reference at a particular position in the
stuing. The variables A and B, sent from
the main program, Iix the position and
length of the section to be checked, and
N$ is the reference against which the check
is to be made. When the end of th€ file is
reached, the variable F is given the value
1. (listing 6)
(3100-3290) offers the various sections of
the string for amendment. The variable
'choice' is used Ior the number of the
section to be altered. What happens to the
amended string depends on the value of
NY as described above. In placing a record
in the new file, a variable 'newnum' is
introduced to count the records in the file.
(listing 7)
(3300-3360) The amended record is
placed back in th€ Iile, using the counting
variable I which has been carried forward
form PROCsearch. (listing 8)
(3400-3460) The amended record is
placed in the new file, using the variable
'newnum' which is the number of records
in the new file. (listing 9)
(3470-3500) Opens the new file for the
first time. (listing 10)
(3510-3550) Once the new file is opened,
each time it is to be used. this PROC looks
to see how many records are already
there, so that 'newnum' may be given its
cunent value. (listing 11)

500 620

DISC MENU
It was my intention to include in a
later article a description of a pro-
gram to write a IBOOT program
to provide a menu of the set of
Ad mi n istration programs-
However the article by Dave
Carlos which was published in
the March/April issue of A&B
Computtng does this verv well,
providing an attractive colourful
menu for the programs. Since it
can be added to a disc before the
set of programs is complete, I
suggest that the program should
be used at this stage.

For my own programs, I use
a single disc drive, and the
simplest possible instructions to
SAVE each program. This means
that line 550 had to be altered to
read: 550 IF answer :67
CHAIN file${reply%) ELSE

matches the beginning of the surname. The values
of A,B and N$ are decided by the choice of name
or lorm reference. If a particular record is not found,
then a message on the screen will say so.
in this section. the variable NY has the value 1, so
that all amended records which are required are
transferred to the new file.

PROCWAIT

PROCwhich

PROCexchange

PROCform(N$)

PROCchange

PROCreplace

PROCnewplace

CLS:PROCmenu. This alteration
still leads to the statement'may
not be BASIC' for all programs,
needing an extra step to load the
program required. II all programs
on the disc are w tten in BASIC,
the following simplification will
provide the necessary loading
facility: 1. Delete 420-560, i.e.
DEFPROCcheck. 2. Amend 390
to read 390 CHAIN
file$ keplv% )

The'menu then lists the pro-
grams under the titles saved, so
that it would be helpful iI the titles
hinted at the use of the program,
as a reminder! When using the
,r, OPT4.3 will be found to be all

that is needed in this particular
situation. Pressing BREAK and
SHIFT at the same time will then
bring the MENU onto the screen.

PROCnewfile

PROCnewrecords

THE MAIN PROGRAM
(listing 12)
10 30 ask whether this is an'annual'change, i.e. is a new

file involved?
40-55 lf a new file is involved, is it alreadg opened?
60 Looks at a new file already opened to find the

current value of 'newnum'-
70 Opens the new file for the first time, and puts

'newnum' :0.
100-420 This is the process when the annual change is not

being made. A single record or the records for a
complete form may be called up to be inspected,
and amended where necessary. A single record is
looked for by name, but it is not necessary to input
the complete name, as long as the reference given

1o()DIft LsTa ( 15.))
?lOPROCUAI-f ! t i tl ei="MALE STUDENTS" : 6CTO 7OO
S6OPFOCIr|AIT: ti t r ea="FEI'IALE sTuDENTs" : EoTo 7oo
:li)FROCI{AIT: ti tl et=+eedera: COIO 7OO
IAOPROCNAIl: t i tre+=E.tEht I60TO 70O
49OPROCITIAIT: ti tlet=S*: GOT.o 7OO
o?OPROCITJAIT: ti tl ea=Dt+6a+Aa
TOOPRINT" "Al ohabet t cal 1iEta(Y/N)":INPUTN*
71OIF N3="N" dR N'="N'' THEN 1TD
7?QlF Na="Y" oR N!a='v" THEN 74r)
7:O GOTO 700
T4OPRINTt i tl ei: PROCalohabeti cal: PROCI{AIT
T6OFROCarrav:GOIC 11O
900 ENO

lA6oDEFPRoCa.rav
1BTOFOR I=O TC 15O
IEEOLSTa (I )=" "
lE9ONEXT
l9OOENDPRCC
?1ssnuobe.--n (6ber+ 1 : LST!t (hunbe. ) =A!i
3:Tonunber=number+ 1 : LSTa (ounbe. ) =A+
l4ooounbe.=n(oLrer+ 1 : LSTa (nuntrer ) =At
:5SOnunber=nunbe.+ I : LSTt (nunber ) =Aa
:O3onuhber =nuobe. + 1 : LSTt rnunber ) =A!
f,?AOnqhb er=hunbe.+ 1 : LSTt (huhher ) =At

f 4r)O DEFPROCalphabetical
tr4o5 CHANGE=O
falo FOF J=1 TO nunber-1
f,420 IF t1ID9 (LSTt (J ) .5.4) )llI Dt (LSTt {J+ 1) .5! 4 )

4:O ELSE 34SO
:43O TEI'!Pi=LSTa (J) ! LST! (J ) =LST3 (J+1)
1440 LSTI (J+1) =TE|lFa

IHEN :J

PROGRAM LISTING I

PROGRAM LISTING 2
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PROGRAM LISTING 9

PROGRAM LISTING 8

PROGRAM LISTING 6

PROGRAM LISTING 4

PROGRAM LISTING 3

PROGRAM LISTING 7

PR O G RA M M I N G/E D U CATI O N

CONTINUED OVER

3450 CHAN6E=!
f,4EO NEtt
:49o IF CHANEE=O THEN 3-qOO ELSE 34Os
JSOO FOR J=l TO nurtE.
3=10 PRINTTLEFTa(LSTa(J)!4)iTABrs)irt!IDi(LgTa(J'

I IAE ( t 2) t!IDt (LSI!t (J) .3,24 )
3330 NEIT
3540 ENDPROC

.38,4

3200
f?lo
:220
4230
3?40
32SO
3260
3?70
;?BO
a2a2
z?46
429.)

f400
341C
:420
f4f,o
:44.]
:445
:450
:460

--.-IIIIE -...r

DEFPROC.hich
slrt=LEFTa (Aa. 4 )
Sza=llIDi (Aa.5.24)
Sst-n IDI (Aa.29, 1)
S4t-i'!IDi (Aa, iro,6)
S5t-l.1lDa (Aa.36, I )

S6a-llIDa (Aa.37. 1)
574=llIDll (Aa! fE,4)
SNDPROC

149O DEFPFOC.Xchangr
ISOO L=LEN (At)
rSlO Ol{ choice 6t]Tt] l52O! 1530,154O, lS5O, 1560, 157O! tsa

o! rSBo
152O Aa:Sa+RI6HTa (Ai. L-4)
1550 Aa-LEFTa (Aa.4r+St+RI6HTatAt. L-24) tSOIO 1600
lS4O m-LEFTa (At! 2A) +S!+R:GHTa (Aa, L-??) ! SOTO 15OO
15sO Aa-LEFTa (44.29, +St+il6HTa (Aa, L-sS) rEOrO 15Oo
!560 An-LEFTa { Alr. 35) +Sa+Rt6Hra (Aa, L-J6) s GOTO r600
1570 A!-LEFTa(Aa.56) +Sa+RI6HTI (At,L-37) sGOTO 1600
1580 ea-LEFTa (At.57) +st+RIGHT' (Aa. L-41) rEOTO 1600
1600 ENDPFOC

140l)
t 4lo
1420
1430
144l)
1450
1460
7170
14BO

2930
294r)

?9?O
:9EO
:990
:ooo
3030
JO40
3045
;o50
;o60
zo70

:rtoo

=7to3t?o
3130
:140
Ir50
316l)
zL'ro
;1EO
:190

@
@-
IIET
@wwwv
7

r-G.trffEllr.IItErrr-

1€OO DEFPROCIoT (Nra)
lalo IF LEN(Nt)>3 THEN N.=LEFTa (N!4.4): GOI_O 1A5O
1A2O IF LEN(Na)>2 IHEN Na=LEFTa(Ni.1)+r {+RI6HTt(lva.2)

:6010 lA5O
lA3O lF LEil(Nt)>1 THEN Na=LEFTa(N5.1)+' I+R!6HT+(Nt.1

) rGOTO 185O
18tlo Nl'Nt+,'
IBSO ENDFROC

PRINT"a to crncel "
PR!NT"9 to lc.Ye unch:ng.d'

TNPUT choic.!IF choic. -9 THEN 32gO
IF choiE.<A TIiEN 3250 ELSE 32{O
IF NY=1 THEN 5290 ELSE S|="ZZZZ'!6(]10 f27O
PRTNT'PLr.t. tvpe tn th. co.rEct Entry."rINPUT St

IF choic.-7 THEN PROCfor. (Sl)
PRCCexch.nq.t6(,T{] 3t1O'
IF ilY=l TtGil f,2S6 ELSE 5282
I=N: PROCr.ol.c.: GOTO 3290
n*nu.-n.son+1 ! PROCn.rpl.ce
ENDP€OC

DEFPROCsearch
x-OPENIN I "Li stA/t" )

INPUTI'X. At
IF nIDa (Aa,A, B) <>NtTHEil 3O3O
EOTO 3060

l-I+1

IF PI>EXT'X THEN 3O5O ELSE 2970

cLosE*x
ENDPROC

:300
lS lo
4320
:13r)
aa40
1350
iSho

DEFPROCTeoI ace
x=OPENUP ('Li Bt84!'t

CLOSEII
ENDPROC

OEFPROCchanqe
CLSt PROCrhi ch
PRTNT' -ttrich nuhber?'
PRIiI' '1 to Ehang. 'isla
PRINT'"2 to ch.nge ": Szli
PRINT'"f, to change " i S5!a
PRlNT"4 to chanqe "i S4a
PRINT'"5 to change "tsst
PRINT' 16 to change "iS6a
PRINT: 17 to chanq. "iS7,

DEFPROCnerplace
x=OPENUP I "Li Et9=" )
PX=(neenun-1) t70

PrS*X=PTRtX+7O
CLISETI
ENDF'ROC
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PROGRAM LISTING 1O
f,47o gEFPROC^er{i r P
l4BO X=OPENOUT l "!i stg=" )
:490 CLOSE*X
3=OO ENDPROC

15!O ON chcice GOTO r52O. 153o.1=4o. 155O. 1560. !57O. rSA
o.15BO

1520 Aa=Sa+RIGHT! (Ar. L-4 )
153O Aa=LSF It (Aa. 4 ) +sa+RIGH13 (Al. L-?B). GOTO !600
16aO Aa=LEFTi (Al, ?A) +St+R:6HTt (Al. !-?9 ) !60_fO 1600
155f) Aa=LEFTa {Aar 29) +S!t+RlGHTa (Aa. L-3S ) !6CTO 15OO
1560 Ai-LEF II (A1.35) +Sa+RIGHIa (A3, L-16) !6OTC 1600
l57O Aa=LEFTa lAl. f, 6) +Sa+R I6HTt (Aa. L-37) ! GOIO l5OO
l5BO Aa=LEFTa (Aa. f, 7) +S!t+R!GHTa (Aa. L-4 1 ) . 6CTC 1 5OO
1600 ENDPROC
IAOO DEFPAOC, oro (Nt)
t81O IF LEN(Na):l THEN NI=LEFT5(Nt.4)!GCTS 1E5O
1A?O IF LEN(N.)>? THEN NT=LEF.I.INt'1)+. "+R!GHT.(N.!:)

:GOIO ra50
1B3O IF LEil(ila):1 THEN N!a=LSFTa(Nt.1)+" n+FIEHTalNar 1

) !6(]T0 l€5O
18aO ilt=Nt+"
1A5O ENDPFOC
2930 DEFPROCSeaTEh
294.) X=OPENIN l "Li stA4" )

f96O PX={I-1) r7O
297.) PTRTX-PX
29AO INPUTTX.A'
2990 rF irDa(A3,A,B)< )NarHEN :5O:5O

5000 EoTo 3060
;OSO 1=I+l
f,O4O Px=FI+7O
3045 lF PI}EIT*I THEN SOSC ELSE ?97O
:O5o F=1
:060 closEtr
:O7O ENDPROC
31OO DEFPFOCEha69e
:t 1O CLs! PROCrhich
:12O PRINT"'Uhich nuob.r?'
f,13o PRTNT'"1 to ch.nge "i5!t
314.) PRlllT'"2 to ch.ngi ":S?a
3150 PRINT'"5 to change ":S:a
3tao PRINT'"4 to ch.ng€':S{a
:r7O PRlilT'"5 to ch.nge ":SSl
lrAO PRINi'"6 to ch.ng. ":S5a
:19O PRINTTn7 :o chrnqe "iSTi
fzOO PRINT'"8 to clncel "
J:1O PRINr'"9 tc leave unchanged"
l:?o INPUT choice:IF Ehoice =9 THEN f:8O
l:f,c lF choice<A THEN f,2:O ELSE :?4O
l?4O lF NY-l Tli€N f29O ELSE S*="ZZZZ"!6CTC r27O
3250 PRINT"PLease tvpe rn lhe Eorrect eht.v."!tlvFUT 53
f,26o IF choice=7 THEN PFCC{brnlSt)
l37O PROCexchanqe: SOTO :11 1O
:?9O IF NY=1 THEN 3?S6 ELSE :1292
:?82 I=N. PROCrepl.ce: SOTO f,:9o
12A6 nernua=n€MUn+l : FRCcoe{o1 ace
:?9O EIIDPROC
:trOO DEFPROCrepl aEe
lr!o x=OPENUP r "!i 5t84" !
;fzo Px= ( I-1) l70
tr33o PTF*x=PX
3f,4o PRINTITI.A'
333C ELOSETT
:tr6o ENDPROC
3aoo DEFPROC^e{olace
:410 X=CPSNUP ( "Li st85" )

tr42o PX= (.e*nun-1) r7O
:4:O g'rFlX=Pl
344r) FRtNTiX.Aa
3445 PTRIX=PTF*X+7O
f450 cLcsErr
:460 SNDFRI}C
:471 DEFPRCCneT{ i le
:4AO x=OPENCUT ( "Li stB5 " )

:a9() cLcgErr
:5OO ENDPSOC
l510 gEFPROCneFreccrls
:52O l=OPENIN ( "Li 3t95" 1

l5;O .eEnuo=EI_ItX DIV 7rJ
1540 cLesEtx
:550 ENDPROC

:5 rc
l5?o
:5trO
:54C
:ggo

DEFPFOCne{rEcords
X-CPENIN ( "Li st89" )

ne{n(6=€l-rill DIv 70
cLesE*l
ENDFFOC

lO NY-O: CLS: PRINT' ' " I s this an annqat record Ehrnge?
(Y/N) "

?e INPUT Nl::F Na='y! oR N!t='.v" THEN 4C'

:O lF ilt=-N' OR Nt="n' T}lEx lOO ELSE ?o
4.) NY=t!PRlitT""Have vou alrc.dv oDened the ner {ile

. rYlN) "
50 INpUT NiIIF Na=.y.. OF Na=rv' THEN €O
55 IF Nrt-rN" OR Nl="n" 'rHEN 70 ELSE 50
60 PRoc.ecr€cc.cls ! PR I NT' ' "There are "!nE{nun: " .ecor

d. in th. n.r {ile-":PFocNArT:GoTo 5o.)
70 P.ROCn.x{i re: 

^snu =O:6010 5OO
1OO CLSTF=OIPRIiIT" "Do vou rish to aoend "

1. a sioqle re<6.d"
12o !PRlNt"- 2. a {orn"
125 IPRINT"" l. or end"
1:5O INPUT C:IF{C_t)t(C-2)t(g-3)a}O THEN 130
lrto IF C-: IHEN 9OO
!45 'IF C=2 T!]EN 4OO ELSE t5O
1=O FRINT' "'e. g. STIITH DAvID-
160 PRINT"'uhat is the name?': IIIPUT Na
17o LA-LEN { Na, : A=5r gELA: l=1!PRCCs.arch. tF F=1 Tl€N Bo

lao N=I t PRocchahqe: GOTO tOO
4Oo PRINT'PreaEe qive the {orn.e{e.ence':INPUT Na:PR

CC+o.D (Na, ! !=l
41o A=38: E-4: PRocaearch: IF F=l THEN 1rX)
42o N=I r PRocchansc! l=N+l: EoTo 41o
5OO F=orCLs:PRINT""The .ecords rill be presented a {

crfr at a ti6e!lrEin9 the full +orn re+erenEE."
51O PRINT"'FIea5e Eive the {orh refereoce"! INPUT Na:

PROC+orh lt+l) ! I=l
52O A-sErB=4!PFOCs.arch: IF F=l THEN 60()
g3o N-I:PRocchangcr I=N+ 1: GcTo 52o
60l) CLS:PRII{T"'Do vou wiEh to afiend another {o.fr-(Y/

!) ': lituT Nla
6to IF Na="Y. OF Nr=nvr THE 5lO
5?O IF Na='N" O" na="." THEN 9OO else 6()0
eOO CLS:PRINT"The .ecord cannot be +ound":PFOCUAII:GO

'ro 1.J0
90) EitD

1OOO DEFPROCTA!T
lOl.O PRINT"'Press the spsce bar tc cootiiue-
1O2O lF G€T = 3? THEN 1O3O ELSE 1O2O
1O3O ENDPROC
14OO DEFPROCWhich
!4lO S1t=LEFTt (Ai,4 )

142O Sza=ilDa (Aa,5' 24)
1af,C S5a-lltDa (Aa. ?9, 1)
144O 54a=HIDt (At.:O' 6)
145i) Ssla=llIDa rAa,]6! I )
l46l) .S6t=1"!lDa (Ar!:t7, I )
1470 S7'-AIDt(Alr:rA, 4)
1480 ENDPROC
149o DEFPROCeXchage
15OO L=LENlAt)

PROGRAM LISTING I I

PROGRAM LISTING I2
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RESOTUTIOil
RON]T

Our RGts high resoluLion colour monitors
( 580 x 470 ptxels t sell fbr 5229.95 (excluding V,\T)-a
savrng of over5100 c,.)mparedto other leading monitors
of similar specifications.

That's a bargain u e guarantee you woni see from
ml uthcr micro r<lulcr

\We"r.e managecl tr.r acquire the sole distribution
righrs enabling us to ofi'er tirese superb monitors at dris
unbeauble price.

Ar-rd yust bec.ruse r ou re saving on price doesn't
mean 1'oure sacrificing qualin: Here's what Personal
Computer Nens had tLr sl alxrut our monitors.

'"Ihere ls no doubt that lheJVC range of
ECM colour monitors is excellent lalue for
money... there is no loss in quality ofplcture after
long pertods... temember as more and more
resolution is arailable with new micros, the need
for a better display will be that mudr greaterl

For those rrlxr onh require medium
resolution we also hare a mtxlcl t J-0 x 470 plxels) at
t,l79.91 (excluding\1{T) *'hich is eqr-ullr- excellent value
for monen

Both uni6 have a 1,i" screen and are suitable for
the BBC Micro, Spectrum QL, Ltm. Oric..{pple, lBM and

M()l)t:l- R[ f]:REN(lt l l02 .l Ilit{h Resolun{)n lrr)l I \i.dr!h R4olutn)n

RESOLtTTI()N

t4"
,221t/ 24\tr slt/(l/-tH:t

F.II'1

VIDEOAANDVIDTH

DISPLA}
H0. hJU(( 

^ 
ht

5TOTPITCH

INPT]T VIDEO 'ITLInput 'ITL Input

s1'1.,1c
separatesyn. on R.C B s€parareSynconR G B

EXTERNAL CONTROLS

(EX.VAT)

most o*rer leading micros.
And naturally there's a years full guarantee.
Another one of our commitments is to make

certain we deliver your monitor by courier within ten
dals ofreceiving your order.

You can order by filling in the coupon below and
posdng to: Opus Supplies Ltd., 158 Camberwell Road,
London SE5 OEE. or bytelephonipg 01-7018668 quoting
your credit card number Oq of course, you cln buy at

our showroom between 9.00-6.00pm, Monday- Friday
9.00- 1.30pm, Saturday

lTo]*r"**r*rr-.o-*.**"t-r"*;-_1
Please send me:

-High 

Resolulion Crlour Monito(s) at
s229.95 each (ex VAT).

-Medium 

Resoiution Colour Monito(s) at
su9.95 each (ex.\,tT)

-Crnnection 

lead(s) at 56.00 each.

I undenitand carriage per monitor will cost an exlra 5700.
(N.B. A High Resolution Monitor including vAI lead, and carriage
cosls .i279.39. A Nledium Resolution Monitor including VAf, lead
and carriage cosls .1221.89).

I enclose acheque fors Orplea.se debit mycreditcard

account with the amount ofE M)'AccessT8arclaycard

(please tick) no.
Please state lhe make ofyourcompute

Opus suppliesLrd

N,une

ephone

I

Tel

!

I

nn

a

&

IOMHz



MODELS A/B

Books on Programming
Techniques for the BBC

Micro. Do they deserve a
place on your bookshelf?
Multiple program hooks.

Are they worth it?

Good old Addison-Wesley have
released yet another book about
the BBC Micro, as a second part
to an earlier publication 'The
BBC Micro Book...BASIC
Sound and Graphics' There are
few prerequisites to using this
book other than a sound
knowledge of the Manual, very
little reference is made to the
earlier book and should thus be
suitable as an independant
source of text other than the User
Guide.

PRESENTATION
AND CONTENT
Presentation is very important to
a book such as this. A colourful
cover depicts the BBC llying over
a jungle with reference to c€rtain
proiects found later in this book.
It is itself not one of those publica-
tions which is a virtual re'write of
the manual; it holds many ex-
amples, illusuations and proiects
to complete which may be suited
as classwork although I feel that
some oI the exercises are just a lit-
tle too difficult. It is really up to
the teacher to decide which are
suitable for use and which are
not.

SELF
CONTAINED
Each chapter is sell contained
and requires no relerence to
earlier or later chapters other
than the Inhoduction. Ifound it
enjoyable moving lrom chapter
to chapter in this haphazard
fashion giving the impression of
one strolling about the insides of
the computer, very nice.

'Advanced Programming
Techniques. . .'sets out from the
beginning to develop your pro-
gramming style, it assumes that
you have already mastered BBC
BASIC and that you have
developed a good knowledge of
the BBC'S operating system, this
is an important prerequisite and it
is stated quite clearly in the

think of in BASIC. Ther€ is some
quite hefty use of mathematics in
th€ third chapter which deals with
matrix multiplication in order to
perform a number of trans{orma-
tion on an object, again there ar€
some very clear illustrations and
these (alongside clear screen
dumps) give very pleasing ef{ects.
The Math aspect increases when
we b€gin to use wire ftame draw-
ings and hidden line removal (a

classic problem which causes
great confusion in other books)
and it would be wise just having a
quick brows€ over this chapter a
couple of times before tackling
the subject it you are a bit wooly
headed when it comes to maths.

The book moves from wire
fram€ graphics to animation. This
chapter raises some points about
computer aided learning and
word animalion alongside user -defined characters and even a
Micro mouse project. This is cer-
tainly a better intoduction to
UDG's than the manual's but is

this advanced programming?
Certainly in the light of the other
projects it isn't, but nevertheless it
does raise some useful points.

'Advanced uses of sound' is
a very useful chapter; it in-
troduc€s not only the basics of
harmony and tempo, but also ap-
plies this with relevent control
over the hardware to achieve
this. There are some useful
algorithms here which tie,nto a
project at the end of the chapter.
Musical knowledge may be useful
but it is cedainly not expected as
music terminology is clearly ex-
plained.

Probably the second most
classic exercise is that of shing
searching and sorting, the book
gives some very powerful
algorithms for searches including
simple exchange sorts and linear
search routines. Really advanced
methods such as binary chopping
and direct access to subtables are
also handled well although at this
level, I Ieel that BASIC is totally
unsuited for the purpose. This
chapter leads on to the subiect of
recursion and culminates in
graphic drawings of Sierpinski
curves and it's variations. The
age old 'Tower Of Hanoi' routine
is given and solutions are sought
interactively.

t
Preface. ll you are unsure about
your knowledge on any of the
above, then the companion
publication may be more useful.

One main advantage that
'Advanced Programming Techni-
ques . . . ' has is that each chapter
is a separate tutorial on its own,
the programming style is clearly
geared towards structured pro-
gramming (which you e,ther love
or hate) and leads to a beautifully
ordered and structured synopsis
ol the PROCedures involved. in
fact in all but one case PRO-

,Cedures were used instead of
GOTOs (and the latter proved
unavoidable in the cir-

cumstances). If you do decide to
read the book s€quentially (ie
chapter to chapter) then you are
treated to a whole self contained
course of tips, aids and projects
which all individually highlight
the features of programming the
BBC in a manner which is both
interesting and informative, the
authors Mccregor and Watt
cleverly hold you interest by in-
troducing a BASIC 'Space In-
vader' - type game and invite
interaction and improvement
throughout, making use oI speed
and memory saving devices
which could be applied to just
about any application you could
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In a way the last two
chapterc lead on fiom this to in-
troduce hee - branching and
fundamentals of artilicially in-
tellig€nt games, which are ex-
emplified in a series of exercises
building up a 'Tic Tac Toe' style
of game. The last chapter centes
around a BASIC interpreted
'LOGO' language, whose listing
is given in it's entirely (seperated
for explanation purposes). The
Book is finished off with five ap,
pendices, all oI which are exten-
sions of thei! relavent chaptels
but also lnclud€ colour tables and
an ASCII chart.

CONCLUSIONS
As a whole the book was
delighdully easy to use and read,
although I feel that the prinl
quality lets il down someurhat, a
shame because of the whole the
examples are clear and coocis€
with plenty of diagrams and il-
Iuslrations where needed. The
progam lisings were readable
and thoroughly error free, ob-
viously there has been $eat
thought over the subject matter,
providing a uselulsource text as a
supplement to the User Guide
since it cenhes around develop-
ing a conscious programming
style and although the book
rerails at !7.95 it certainly
represents good value Ior money
and would be a useful extension
to those who feel confident in
branching out from simple pro-
$amming.
On th€ teaching side, the book is
a good and thorough series of
lessons ln advanced BASIC pro-
gramming, there are exercises in
which you can either interact or
avoid, and each subject has at
least one or two useful leatules.
McGregor and Watt (the authors)
have Iound an unfilled niche in
an already overcrowded market,
many oI which are appallingly
bad and cenhe around 'Getting
Started'.'Advanced Programm-
ing . . . ' takes you far beyond that
and invites the reader to stretch
his brain and start thinking about
problems which are made both
painless and enjoyable which
should make this book a mr-rst for
any BBC owner and/or pro-
glammer.

Yet another book on assembly
language and machine code?
Yes, another one, but this one
has been around Ior a several
months, and if you are thinking
of launching into machine code il
could be a good investment.

The two authors have a clear
and readable style, and overall
the book has a sensible
approach. The fi6t two chapters
are very useful, dealing with the
essentials of how the computer
and the microprocessor actually
operate. Anyone who do€s
decide to buy the book would be
well advised to spend some time
on then as they give valuable
background that he lp
enormously in getting a proper
und€rstanding oI how machine
code actually works. The
exphnation of machine code
inslructions in chapt€r two is
exemPlary.

The third chapter is in the
same category. going thoroughly
over the assembler. The authors
than explain machine code
subroutlnes. and inhoduce the
two simplest op€ ra tin g
subroutines skaight away. This is
unusual, but in my opinion a very
good way to aftack machine code
programming, since it gives the

beginner a leeling of power right
away. Starting asse m bly
language is lrushating enough
without ,eeling you cannot even
detect a key b€ing pressed or
w t€ a character on the screen.

From there on, the book
tackles everything one needs to
know to begin programming, and
covers all the mnemonics. even
the rather obscure ones. Ther€ is
an excellent section on where to
put your assembled machine
code, and a lot o{ diagrams and
sample programs to help. The
longer programs at the end of the
book are genuinely useful as well
as instructive.

As usual there are a few
misprints and p nters errols,
some more serious than others.
The example of two 'pass
assembly on page 66 of my copy
was wrong, and would not work,
but other misprints were rclalively
minor.

The section on the
command line interpreter (page
49,50) could have been deletted
till later, I feh, and perhaps the
explanation of the stock
preceding it as well. Otherwise
the book is excellent, and
beginners will particularly
appreciate the good sample
programs, including a most
useful one to output VDU
sequences by looped calls to
OSWRCH (pages 73.75).

The book makes good use of
a variety of typefaces, though
one of these was bordering on

the illegible on the rather cheap
paper. But with a glossary as well
as an index, an appendix
summarising all the assembler
mnemonics, and sections on
using CALL and USR from
BASIC, interrupts, the lMHz
bus, and the 6522 and 6850
chips, this is the kind of
introductory book that can take
the reader where he or she want
to go - all the way to writing
powerful machine code programs
that really make use of a powerful
machine.

Sixty programs to type in for a
fiver? Doesn't sound too bad,
does it. Pan Books and Personal
Computer News have ganged up
to produce this volume, packed
with programs for the BBC.
Some of the names will be
familiar; the operation oI some
will seem familiar despite their
names.

A few of the listings reveal
themselves as conversions from
other machines. There are lots of
GOSUBs and GOTOs alongside
the DEF FNs and 'FX calls. The
listings are accompanied by no
documentation or explanation of
how the program does whatever
it does and the lack of structure
can make programs awkward to
follow. Some do have PROCs
with meaningful names and this
makes the path the programs
follow much easier to trace. Still.
these listings offer little to the
novice programmer wishing.to
Iearn from his/her hours of typ-
ing in. Newcomers, I'm afraid,
will end up with a workable pro-
glam but little understanding.

Most of the programs are
games of one son or hnother
although Morse Tutor, Critical
Path Analysis, Numbers, Om-
nicalender and Biorhythms break
the mould. Each program is
preceded by a short explanation
of what the finished product does
and a bit of background to set the

Slxty Programo for the BBC
Mlcro by Erskine & Humphrey
Walwyn, PaulStanley & Michael
Bews. Published by Pan Books
Ltd.Price:f4.95

Acaembly Language
Progrrmmlng on the BBC
Mlcro by John Ferguson and
Tony Shaw. Published by
Addison Wesley, 200 pages.
Price E7 .95.
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imagination going and encourage
the typing in of what can be up to
eight pages oI listing. All game-
playing or input instruct,ons
reside within the programs
themselves. The listings are ex"
cellently reproduced (€xcept for a
few smudged $ signs). They all
come from the original printed
listings. The introduction assures
the buyer that all the programs
have been exhaustingly tested so
there should be no problems
when correctly typed in.

Looking at the ga mes
themselves confirmed my fears
about the graphics and sound of
the programs. Btzzy Bee lutned
out to be quite fun. A little bird
runs about the bottom of the
screen pecking away at the stems
of a row of plants. If any of the
plants should reach the top then
the b€e drcps down, takes the
nectar and you have lost. You
are told how long you survived
and there is a hi-score. The user-
defined characters are average
and there is an attempt at
simulating the buzzing sound of
the bee.

Sheep trial takes place on a
deadly boring green baize
background with single lines to
delineate the field and pen.
There are no sound effects and
the four sheep and dog are
miniscule. The cursor keys are
used for controlling the rather
jumpy movement of the dog and
they are never easy to handle.

'Top' is a racing game which
employs crude game-board
graphics, a track created from
text characters (a devic€
necessary only on the smallest
machines nowadays) and other
Ieatures you do not buv a BBC
Micro to enjoy. None of the enor
happing is loolproof and Escape
and Break keys are not disabled,
at least in the progams I tried.

Is it a book or is it software? It
doesn't even come under the
new category of Bookware. In

fact whatevq category Making
the Most falls into, there is no
doubt that the BBC do an ex-
cellent job backing up their televi-
sion series, part of the ambitious
Computer Literacy scheme. they
must take some of the credit for
th€ high number of home com-
puterc per head of population in
this counfty. There are so many
micros be,ing made that we even
have a chip shortag€.

Making the Most {book and
tape) takes its themes from topics
covered in the recently repeated
series (and available on video in
Amedca). The idea is to explain
some of the more advanced
aspects of microcomputers
through simpl€ programming
d€monstations often combining
a real world simulation with
tuto al on prolramming techni-
que. The aims oI lan Trackman
and Henry Budgeft in emphasis-
ing the necessity for structured
programming are admirable and
not always appreciated by com-
puter buffs. Chapter One, on
programming style, gives us an
example of bad programming, o,
the 'good' alternative and a third
called KLUDGE. KLUDGE looks
a bit like a program but is in fact a
program plan in plain English, a
stage that the authors recom-
mend every program should go
through.

Chapte-rs on simple graphics
and artifiiial intelligence are good
introductions to the subiects,
although many Beeb owners will
have been through this country
before Reference is made to the
BBC Buggy which was featured
in the television seies and a

demo program is on the hpe
which can be easily converted to
actually conhol the robot.

The advanced graphics con-
tent of the chapter lhus
designated consist mainly of ex-
ercises in colour switching. The
most sophisticated oI these tum-
ed out to be the old favourite of
spherical motion. SOme rather
colourful planets don't make the
point as effectively as they might.
The wire frame house is Iun to
play with, homing in, rotating
and removing hidden lines. The
udlities ar€ standard except for
Titles, which is the caption
generator used in the television
series. When it's finished you sit
for a while waiting for he farming
programme to com€ on,

The most impressive section
of this guid€ to computing is the
last, a selection of simulations,
graphically (and aurally)
demonstrating various op€rations
which the home computer caries
out evey time you switch on, but
which remain a complete mystery
to most micro owners. Numbered
among thes€ are cassette loading
and saving (how the information
is stored and retfieved) and
analogue to digital convelsion.
this latter should suggest that the
book is geared.towards the BBC
Micro and that is indeed so.
Lucky Beeb owners to have the
benefit of a large Corporation
behind them.

Making the Most oI the
Micro is an excellent package, al
hactively put together and a
useful product, especially for
those new to th€ compufng
game_

There are a number of books cur-
rently on the market designed to
teach people how to program
their computer in machine code.
Users of the BBC Microcomputer
have a large advantage by having
an assembler built into their
operating svstem. This book,
subtitled '6502 Asse mbly
Language on the British Broad-
casting Corporation Microcom-
puter', is the fi6t of such books to
be published by the BBC.

Its stated aim is to help peo-
ple who already have a good
grasp of BASIC to move onto
assembly language programm-
ing. It approaches the subject
slowly, gently easing the novice
into the world of hex, the stack,
and registers. The book is
organised into ten chapters,
which chooses to call units. The
reader is introduced to number
representations, addition and
subhaction, and jumps, loops
and branches, through to the
more complex issues of address-
ing modes, multiplication and
division, and lists and tables. The
final group of units cover the
stack, CALL, USR and masking,
and th€ BBC operating system
calls, and a unit entitled 'tough
stuff'. which covers 16 bit
manipulations and sorting a basic
anay. The tenth unit is a round-
up and deals with placing pro-
grams and data in memory, pro-
gramming erors and style, and
saving of machine code. Three
appendices cover the BBC
microcomputer character s€t, the
6502 inshuction set, and a few
titles for further reading.

The success of the book has
to be iudged against its stated in-
tentions. It is aimed at people
who have a good grasp of
BASIC; it offers a problem solv-
ing approach to assembly
language not a plod through the
instruction set: and it ls almed
specilically at the BBC
microcomputer not generally at
6502 systems.

That the reader needs to
have a good grasp of BASIC is
not obvious. Basic terms are used
often without relerence or ex-

Beyond Baalc by Richard
Freeman. Published by BBC
Publications. Ptice t7.95
(book), !11.50 (cas.sette) .

It.Llng the Most oI tte lllcro
by Ian Trackman and Henry
Budgett. Published by BBC
Publications. Pice: E12.95 lor
95 pages and 31 programs.
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planation, but those that have
pardcular us€ with assembler, like
the use of the DIM statement to
reserve memory, are highlighted.
ln these cases they are literally
highlighted by using $een text in-
stead ol black. Only in the latter
part of the book would a learner
at BASIC b€gin to struggle, but
this is more a mark oI the gentle
approach than an attempt to
cater lor the novice

The book certainly is not a
plod through the instruciton set.
In fact there ar€ too many com-
mands not used in this book for
my liking. In the listing of the in-
struction set in appendix 2, 13
commands out of a total oI56 are
marked as not being included in
the book. These include use of
the declmal mode and interupts.

This last point is of relevance
when assessed against the final
statement o( intent, that this i5

specifically a book lor the BBC
microcomputer- For the book to
dedicte a mere 19 pages to
operating system calls is a pity.
One is continually told by Acom
to use all the proper routes
through the system instead o[
cuttlng corners that might prevent
the correct operation oI programs
with laler operating systems. I

would have lik€d to s€e much
mo.e subject matter in this very
important area .

ln total the book gives an ex-
cellent introduction into the world
o, ass€mbly language programm-
ing. Its most obvious targ€l will b€
thos€ people who are complete
learners. Anyone who has
already got to g ps with another
assembly language might find the
qentle approach a little laboured
and drawn out. My biggest disap-
pointment was lo s€e no informa-
tion on graphics. One of the most
common reasons for furning to
assembly language is to sp€ed up
games. This invariably involves
the display and movement of
graphical lorms. This is not men-
tioned anywhere in this book.

Accompanying the book is a
cassette which contalns all the
programs listed in the text. One
of the best ways to learn assembly
languag€ is to get on a keyboard
and type some in. To simply
download lrom cassette is a
shortcut that I would nol recom-
mend, and at the exorbitanl price

of ov€r e11, represents a signifi-
cant saving by just buting the
book. This I can recommend.

This is a large tome from a prolific
wdter on the BBC computer. lt
numberc some 547 pages and
has 9 chapters. The first chaptet
is an inkoduction into assemblv
language programming and [t
cove6 most oI the aspects of
6502 programming such as the
regislers, modes of addressing,
and then goes on to inkoduce
each command in the 6502 in-
struction set with a brief note on
each. The s€cond chapter covers
arlthmetic on the computer, ex-
plaining how simple numbers are
stored and explains how to
multiply them.

Chapter three c ove rs
boolean algebra (with a minor
spelling mistake starting the se-
cond paragraph
(f501p110s1120)) explainins
AND,OR,EOR, and NOT and
going on to show how the com-
put€r uses this in plotting
graphics. Chapter four explains
Iurther on arithmetic showing
how the computer stores floating
point numbers. Chapter five is
entitled "Evaluating expressions"
and introduces the reader to
reverse Polish notaton. It in-
cludes programs for evaluating
reverse Polish calculations and

converting b€tween that and th€
normal algebraic lorm.

Chaple$ six and seven are
about two seperate languages
FROTH and SLUG. These are
programs that allow the BBC
computer to run Programs ln
lanquaqes other than BBC
BASIC without the need for
more sideways ROMs. I would
have liked to have seen mor€ ex-
amples oI programs for these
languages than those that were
printed. The la$ but one chapter
is aboul an intelligent diss.
asembler that is us€d to diss-
asemble the BASIC ROM. The
final chapter is an annotated
dissasembly of the BASIC ROM
and takes up more lhan three
ouarters o[ the book. At the end
of most chapters is a "diversion",
thls ls a program that is either an
interesting graphic display or a
useful utility.

Aside from a few minor pdn-
ting enors this is a very good
book that I would recommend it
to anyone who had a good basic
knowledge of assembly language
programming and wanted to s€e
what made th€ir computer work.

The good news is that
'Brainteasers' consists of 29, well
structured programs of a typable
length. Each has a section on
programming hints that enable

you to adapt the programs to fit
your aptitude and requriements.
Additionally, many programs
display excellent working ex-
amples of features and pro-
cedures that the potential pro-
grammer ould find helpful eg.
shape construction, time
displays, hints upon memory re-
quirement reduclion.

"Whodunnit' includes an
envelope slalement thal can be
used to create sound effects
whereas 'Delective' exhibits a
procedure for animating flgures.
'3-D Brainstorm' is an innovative
noughts and crosses game, and
'Name the Graph' takes the moil
out of Algebra. The 'flagship' of
the book however. is The Francls
Drake adventure game which is
advertised as 'the most ambitious,
interesting and tesdng program in
this book.'lt is, by far.

The bad news is that th€ bat-
tle for the epithet'Least am-
bitious, interestinq and tesdng
program'is a lot closer. The truth
is, that a lot oI the prorams tran-
s$ess the eigth deadly sin oI not
really being worth the efrort to
type them into the computer.
Still, if you are the sort of person
that buys puzzle books, then this
book would suit you admirably.

The Electron has one big advan-
tag€ over the vast majority (lf not
all) comparable home computers
and that is the inclusion of an
assembler. There will come a
time that most users will want to
delve into the wotld of ac-
cumulators, X r€gisters, Y
registers, stacks and the many
wonden of assembler programm-
ing. The r€asons Ior this venture
may be varied, b€ it in ord€r to in-
crease execution speed, to con'
s€rve precious RAM or just for
the delight of learning the
machine's inner workings. An tn-
troductory text is essential and
this book by lan Sinclair (where
rtoes he find thp time to wdte all
these books?) qualifies for con-
sideration.

It is often the case that

Thc BBC Mlcro CoDp.ndlum
by Jeremy Ruston. Publish€d by
lnterface Publications. Price:
€14.95 for 547 pages.

Elcclroo Mrchltrc Code for
Beglnrerr by lan Sinclair. Price:
f6.95.

BBAINTEASERS for thc BBC
lnd Electon Conputctt. by
G Ludinski. Phoenlx Publlshlng
Associates. Price €5.95.
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machine-code/assembler books
Ior beginners pay only lip-service
to the task of easing learners into
the precise area of machine-code
programming, falling into the trap
oI rushing on too quickly and try-
ing to cover too much. Ian
Sinclair has managed to give us a
deligh(ul book with the odd
touch of humour, but with a lot of
information, depending only on a
reasonable knowledge oI BASIC.

The book's opening chapters
are p celess to novices in the
field of computer innards.
Sinclai! takes th€ trouble to in-
tloduce the computer jargon
(ROM, RAM, bit, byte, MPU,
etc) continuing with an introduc-
tion to a block diagram of the
Electron, considering the links
between the ROM, RAM and
MPU. Next to get the Sinclair
treatment is BASIC and a very
useful description oI how
keywords and variables are
stored appears in chapter two.
The blend of information and
comprehensibility has been judg-
ed well and though covered in
detail, these important topics do
not bog down the reader.

The central chapters oI the
book give the meat of the informa-
tion on assembler programming.
Covered are topics such as hex,
addressing methods, the PC, A,
X, Y, S and P registers, the basic
actions on them, flow-charting,
calls to subroutines, very simple
movement on $een machine-
code loading and saving. These
topics are deait with in a pleasant,
readable manner. at all times en-
couraging the readerto follow the
good example programs given.
It's a shame that there are no sug-
gested exercises since I'm sure
that beginners reading this book
need guidance in developing teh
basic skills covered and as such
short exercises would have prov-
ed invaluable

The book's finishing
chapters look at the problems in-
volved with debugging programs.
Unusually, Sinclair goes into the
details of a commercially availablt
took. ORBIT's EXMON
machine-code monitor, doing a
very good selling job on its
debugging laciliti€s. Sinclair very

briefly covers breakpointing,
single-stepping and relocating
progams and ends the main part
of the book with a taste of what
may be done with the stack, hav-
ing introduced various operating
system calls such as OSRDCH,
OSWRCH and OSWORD. At
the back there are five appen-
dices covering how numbers are
stored in the Electron, hex and
denary (decimal) conversion, the
instruction set, addressing
methods on the 6502, and a sec-
ton on useful magazines and
books.

There is a lot oI inlormation
in this offering Irom Sinclair, but it
is well presented and exkemely
well written. This book does not
fall into the trap of tlying to put
too much into too little space and
as such, at €6.95, is an excellent
introduction to Elechon machine-
code. This is a book Ior beginners
and as such the gradual introduc-
tion to the subject may prove too
dow for a programmer with any
6502 machine-code experience.

Acorn's original User Guide can
be described as necessary, but
not suflicient, as those busy track-
ing down its errors and omissions
will testify. The cover of this
volume tells us that instead of
merely complaining about the
lack of a well-written, accurate
book containing advanced pro-
gramming inf ormation, the
authors decided to write it.

The result is a 511-page, A5
format, spiral-bound volume,

Appendices contain sum-
maries of all the major calls and
codes, plus screen mode layouts
and disc upgrade information.
For the first time (to m9
knowledge) we are qiven a com-
plete list of circuit board links and
their functions, a k€yboard circuit
and a full circuit diagram, the lat-
ter on a seperate sheet - don't
lose it! The index is comprehen-
sive and adequately cross-
rcferenced. Early copies had bin-
ding holes punched through the
index entries and were supplied
with seperate indexes, but this
problem has now been corrected.

The book is written in a clear
and very compact style, making
Iew concessions to the reader
who expects to be given every
concomitant detail. Cross-
reference is essential, and the use
of page numbers rather than
chapt€r and paragraph would
have been more helpful. For the
most part a good backgound
knowledge, and the ability to
make at least four out of two plus
hro, are taken for granted. A
convenientlv brief example con-
cerns interlacing. In a paragaph
on interlace controlby register R8
of the 6845 we read: ..'default
values can easily be changed us-
ing 'TV('FX 144) followed bv a
0 to turn interlacing on or a 1 turn
interlacing off. Taken literally this
would not work, and the reader is
presumably expected to
recognise that this r€fers to an op-
tional second argument of the
'TV command, and that it is ef-
fective only after a mode change,
whereas a VDU command to
reprogramme the R8 register
takes immediate effect. These
comments are meant to define
the probable readership rather
than criticise the book, which
does, after all, carry the word od.
uonced in its title.

It is vitally important for a
work oI this kind to be error-free,
but it will be a long time before
enough of the contents can be
tested to be sure that it is! Where
there are discrepancies behreen
this volume and the olficial User
Guide. the authors claim that
their version is more likely to be
correct. which demonstrates
great confidence. The few
mistakes found so far are confin-
ed to spelling.

The Advanced Ucer Gutde by
Bray, Dickens & Holmes. Price:
f12.95, plus P&P for 511 pages.
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superficially much resembling the
User Guide, and containing 28
sections with 11 appendices. It is
applicable only to OS 1.2. The
lirst six sections occr.rpy some 100
pages, and deal with operating
system commands and the use of
machine code, including a com-
plete list of 6502 mnemonics,
one to a page. This is not intend-
ed to teach machine-code pro-
gramming, but is a very handy
relerence source.

The Advanced User Guide
may be somewhat daunting to
beginnerc, but more advanced
prolfammers, wanting to exploit
the BBC computer's capabilities
to the Iulland cramped by the ob-
vious limitations of the original
User Guide, will find it both
challenging and indispensable..

Another ten sections form the
largest group in the book, occu-
pying more than 200 pages, and
deal with operating system inter-
facing. Chapters within this group
cover vectors, event handling, in-
tenupts, filing systems, and the
RS423 interface. with a detailed
account of memory allocations.
Particularly important is a chapter
on paged ROMS, marking out a
safe (if complex) route through
the mineliled surrounding the
programming of these d€vices.
Known previously only to a
privileged hand{ul, this informa-
tion may well higger a ROM
population explosion. There are
details of oil operating system
calls, including indocum€nted
ones, and a complete list of
'FX/OSBYTE calls. It's nice to
know all the 'FX calls. even if
many are unlikely to find much
application.



There is an increasing tendency
for authors to produce books for
the new micros which give a
compendium of programs, main-
ly o{the games variety, under th€
guise of showing how to use
BASIC to produce fun programs,
whilst at the same time teaching
new techniques. The offering
under review is one of this
variety.

Each of the 21 games that
the title refers to has a chapter to
itself. Each chapter is split into
several sections, namely an in-
troduction to the game, how to
play it, typing tips, the sub-
routine structure of the program,
pro$amming details, scope for
alteration and (at long last!) the
program. Also included at the
start of each chapter is a snapshot
display oI the program to be
described. It was looking at these
that sowed the seeds of doubt as
to having a "Killer Gorilla" or
"Jet-Pac"-like set of programs on
my hands.

The programs oflered are all
available on two cassettes (at ex-
tra cost, of course) and so the
Irustration o, typing in the pro-
grams accurately was nol a pro-
blem that I encounlered.
However for those without th€
tapes, claims in the book are
made of full testing and listings
within the book are direct {rom
printed computer outputs.

The programs covered rang-
ed {rom the zap-'em type through
to the board-game varietv, but
whilst I found the "Minor Tile"
and "Capture the Quark" pro-
grams excellent, I found iust as
many (and in lact many more!)
extremely disappointing.

Of the 21 programs I could
only rate five or six as being pro-
gams that I mlght want to play
again. However, I must avoid be-
ing too deprecating. One of the
stated aims of the book is to pro-
mote techniques available from
within BASIC and for the begin-
ner there is no doubt that some
very good methods are describ-
ed. The section "programming
details" within each chapter has
been well thought out as a useful

set of pointer to those parts of the
program which are most in-
teresting. Ideas for the use o(
user-defined graphics in anima-
tion and the use oI high-
r€solution graphics for smooth
movement are covered several
times.

I feel that anybody with little
experience in BASIC programm-
ing with a wish to start program-
ming games should seriously
consider looking at this book. It is
well shuctured and easy to read,
but I doubt the usefulness of the
cassettes since I Ieel that they
could instil laziness in the user
and so the teaching power of the
book would be greatlv diluted.

For those who have done
any games programming, this is
certainly not the book to keep
you slaving over your keyboard
for hours at a time.

Based on the BBC version. this
book is a solid introduction to
BBC BASIC. It combines a clear
explanation of what BBC (er-
roneously called'Electron')
BASIC statements and Elechon

O.S. co mman ds do with
demonstation programs. These
are also available on cassett€. if
you are feeling very la2y - none
of the listings is too long to type
in.

There are many nice
features which allow the learner
to get involv€d in the book and to
g€t to g p with programming
techniques which don't always
come across in the text of any
computer book. These include
screen illustlations, word bubbles
with comment, tables and
diagrams. There are also some
humorous cartoons to head the
chapters along with a list of topics
looked at in each. All chapters
end with some points to ponder
and discuss plus some 'activities'.

The book is well designed to
act as a work of referenc€, with a
full index and detailed page
straps. This improves greatly
upon the Acorn manual. Nor will
you get bored if you have already
taken on the manual and the
Start Programming book. There
are some interesting ideas on
sound, colour stippling and
animation. The pie chart and
histogram progams are excellent
examples and you may well be
able to put them to good use as
procedures in your own pro-
grams.

The Cryers emphasise struc-
tured programming (the final
chapter is dedicated to the sub-
ject) so this book should prove a
uselul follow up io the Electron
package. There are some
hangovers from the BBC version,
like the INKEY value table listing
TAB, a key which does not exist
on the Electron, but nothing
serious. BASIC Programming
sensibly confines itself to fun-
damental aspects of programm-
ing and gives itself a chance to
lully explain them.

There are two main types of book
that are uselul to the assembly
language programmer. The Iirst
type is that which a beginner
might read and it must be clear,
well-written, informative and,
probably most important, it must
be fun to read. The second type
is that which d€lves into the in-
hicacies of assembly language,
teaching helpful techniques and
tricks for the more advanced pro"
grammer. My initial impression of
"BBC Micro Asse mbly
Language" is that it is not sure
which of these it is.

This book covers all the
basics essential for learning
assembly language. . . . and a lot
more! Bruce Smith has started
with chapt€rs that any beginner
would be pleased to see at the
start of this type of work. We see
the "why" of assembly language,
the manipulation of binary, BCD
and logical operators all dealt
with, but all too briefly. Why is it
that authors assu me that
everyone understands these
topics without need for extensive
explanations and examples?

The chapters that follo-w deal
very extensively with the
registers, the addressing modes
and the stack. These are quite ex-
cellent in their detail and will
prove valuable as points of
relerence - Many of the
mnemonics available in the BBC
assembler are explained with
some useful examples being

BBC Mtcro / Electron
Aacembly Language by Bruce
Smith. Published by 5hiva. Price:
E7.95.

EASIC Programmtng on the
Acorn Electron bu Neil and Pat
Cryer. Price: €6.95 for
312 pages.
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2l Gamea for the Electron by
Mike James, S.M. Gee and Kay
Ewbank. Published by Granada.
Price: €5.95.
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given. But for me th€ highlight of
the book is the chapter entitled
"Prepacked Utilitl€s". Within this
chapter there are four useful
listings, including a very useful
regider debugginq utility which
wlll be valuable for finding those
elusive bugs so hard to trace
when writing assembler code.

Atthe back olthe book is the
standard set of appendices cover-
ing information on ASCII codes,
the 5502 assembler, a useful sec-
tion of BASTC inshuctions in
assembl€r, inshuclion cycle times
and a multltude oI other bits and
pieces. There is also a section on
rhe new BASIC 2 commands in
the EQU family.

My overall impression of the
book is that it is a learned work,
covering many divers€ aspects of
BBC assembler. Unfortunately
though the book has covered so
much that Bruce Smith has fallen
into the trap of packing too much
into too few pages. I leel that this
is a good book as a refresher and
concise reference to information
on BBC assembler for someone
who is not a beginner. I suggest
that beglnners keep away.

Machine Code is a difficult sub-
iecr both to explain as well as
leam. The Stephenson duo do
their best to give usefulcomments
in the assembler listings but for
the newcomer this will not prove
enough and here the clarity of
the authors' explanation in the
text is fully tested. In my opinion,
they passed with flying colours.
The authors th€mselves are not
avers€ to admitting the often con-
siderable difficulty in grasping the
complexiti€s of directly pro$am-
ming BBC Micro components,
especially the 6522 VIA. This
und€rstanding leads them to Iully
describe the eflects of each pro-
gramming operation lor pro-
grammers less well versed in the
world of reglsters, flags, protocol

and handshaking, all drlven by
the laws oI binary logic which
BASIC so effectivley 'masks oul'.

This book is not ,or the
machlne code beginner, but
anyone who has dabbled will get
enjoyment lrom both rhe hard-
ware and software informalion

given here and the assembler
listings which demonstrate the
sort oI speed required in sorting
large quantities o, data and in
moving chunks of colour graphics
smoothly around the screen (the
authors don't restrict themselves
to OS calls but do demonstrate

their use as well as direct screen
addressing).

Chapters outlining the ar-
chitecture of the Beeb and look-
ing at the resident assembler
make a good intoduction belore
moving on to particular im-
plementations of machine code.
It is rightlv emphasised that the
best way to use the assembler is
(just as Acorn designed their
chip) from with,n BASIC.

Implementing Macros by
hopping between the assembler
and BASIC procedur€s or func-
tions and the use of lookup tables
come later and lead to some of
the techniques that budding
games writers may be looking Ior.
The treatment oI interupts and
the User Port is necessarily an in-
hoduction and thanklully a clear
one.

Nice features oI the book in-

Advanced Machlne Code
Technlques for the BBC
Mlcro / Electron by A.P.
Stephenson and D.J. Stephen-
son Published by Granada.
fuice: 87.95 for (very ap'
propriatelv) 256 page s.

$

J

122 AAB COMPUTING JULY/AUGUST 
'944

MODELS A/B

{ti

\s 1

'+

.L

--i'

air€'",-f,&

tt

\

I

,:,,11

N t.

l

I

i:t
lt
I
1
) t_

/
I

L', .f I
['r.

*41.:v-y Efl13l

t,r

L\
,,r I
\ +,h

I

tr'

t:fI
I



clude a list of points which sum-
marise each chapter and a set of
sel{-test questions to see how
much you have learned about
multibyte loops or hardware
scrolling and the like.

The Electron version of the
book offers a quick look at some
of the hardware leatures of the
machine and concludes that Elec-
tron owners have every reason to
learn machine code! The chapter
on the 6522 is now entitled lnter-
rupts and Expansion and
assumes correctly that Electuon
users will soon require a good
knowledge of this chip in associa-
tion with lhe user port and printer
interface expansions coming on
the market.

The screen oI the BBC Micro has
never looked so impressive as
when displaying one of the ex-
cellent demonstration listings in
this inspirational and detailed
book on graphics. The two
authors, with lheir academic
backgound in the department oI
computer science at Royal
Holloway College, have describ-
ed, explained and exploited most
of the possible graphics techni
ques which can be used on the
BBC Micro.

As their prefac€ points out,
this is a cheap introduction to the
more advanced features of com-
puter graphics. The book retails
at €9.95 and there are two com-
plimentary cassettes available at
€9.00 each or 916.00 the s€t.
There are certainlg some pretty
large programs, including a
teletext editor. BASIC and
machine code scrolling examples
and a "large-scale" video game
featuring RON, the BEEBS,
MUTTS and DEMONS. The lat-
ter is only available on the second
of the tapes and proves that
Angel and Jones are the right
people to break us gently into the
more mathematical elements of
creating perspective and
stereoscopic projections, and
leaming three dimensional coor-
dinate geometry.

The programs in each

chapter follow on from one
another in content and often
combine in the larger examples.
The dilferent types of character
deliners in the chapter on
character graphlcs are a good ex-
ample. The generators have pro-
cedures in common but each one
advances the approach that bit
Iurther and provides a more com-
prehensive program. The
melhods by which the BBC
handles its character graphics are
shipped bare and the lindings put
to use in manipulating the size,
angle or rotation, and colour of
single and concatenated
characters.

Nor are these just academic
examples; th€ facilities are pro-
vided to save the character defini-

tions for recall and reuse in other
programs. This is enhanced by
the addition of a machine code
routine to print the 6les to the
screen. A typical application I
carried out was to convert the
BBC into a Greek typewriter. Not
everyone's cup of tsai but the
scope Ior invention is huge.

The first chapter is an ex-
tremely useful look at the big
mapped screen with insights into
how different Modes are organis-
ed and som€ nice examples of
spirals and polygon dtawing.
These early chapters serve to
whet the app€tite before the more
heavy tutorial on me mathemati-
cal functions which produce this
electronic art work. From a com-
puter science point oI view, the

explanations are thorough and
the link between the formal
geometry and the graphics scre€n
well made.

The character graphics ex-
amples lead into a chapter on
diagram and data graphs. This
means histograms and pie charts,
scientific graphs and the art of
labelling. No doubt the
economics and science depart-
ments will grapple for this chapter
since the main programs are very
high standard presentations.
Have you seen the QL adverts?
Well, these are better. The ap-
proach here too is to build the
main programs from common
routines and this cuts down the
work if you decide to type them
in and lind out how they really
work.

The geomehy and mahix
representation of three dimen-
sional graphics each get a chapter
and so do Orthographic hoiec-
tions, a chapter in which the
authors "address the problem of
drawing views of three dimen-
sional objects on the (necessarily)
two-dimensional screen."

Two chapters follow on hid-
den line and surrace algorithms,
complex stuf, but it work and the
examples make it clear what can
be achieved even if it is going to
take a fair bit of work to under-
stand how and why. The teletext
chapter is built around the editor,
which is excellent. There are im-
aginative uses of Mode 7 in other
parh oI the book but nothing to
beat the animated display which
stores Mode 7 screens in a buffer.
and displays them in tum and
quickly, waiting only lor screen
refresh. Apart from RON, the last
chapter goes briefly into some
other areas of advanced Pro-
gramming - as if the rest of the
book wasn't advanced. Hard-
ware scrolling is complimented by
software scrolling demonstra-
tions. There is also a complete
dissassembler - and Search/
Replace utilitv.

The book cerlainly gives the
interested BBC owner a lot to
think about and, if not sufficiently
hained in the mathematics. a lot
of hard learning. The combina-
tion of stunning examples ind an
enthusiastic and clear text
however makes this an exciing
and stimulatiing book to own.
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Finding and choosing the cofiect
software for your needs is a
daunting task indeed, whether
you are looking for a word pro-
cessing package or for a new
game to test your alien destroy-
ing. treasure seeking, path-
finding talentsl

Often you can be put off
even looking through the pages
of advertisements which tempt
you with vivid descriptions o f the
amazing graphics and sound eI-
fects of the game being offered,
9ou sit there with pen poised
above cheque book and vour eve
catches the small print that t€lls
gou that the game will run on just
about ev€ry available machine
except the one sitting beside youl

But BBC and Electron
owners need despair no longer

Want a program for your
BBC Micro or Acorn
Electron? Look no

further than our listings
to make your choice.

Ed

B
E
c
D0
R

Educational
Model A BBC
Model B BBC

Electron
Cassette

Disc (40 or 80)
Rom or Eprom

- help is at hand in the following
pages. We have put together as
comprehensive a list as possible
of the sofhlare available for these
machines. In order to fit in as
many as possible we have had to
use codes in some columns. The
title of th€ software. whether it is
for the BBC or the Electron, the
company which produces it, the

form in which it is availabl€, the
supplier code and price; all are
given for each piece of soltware
listed. The codes used are:

As you are probablv aware,
new software is surtacing all the
time so do not asume that there is
no such item as the one you are
looking lor, iI it is not included in
the following list. Remember that
much BBC software is beina con-
verted for the Electron a-nd to
avoid dissapointment it is best to
wait Ior a specificallg written pro-
gram. If you are aware of a piece
of software that is not listed here.
whether you are a use, o, a pro-
ducer. feel free to let us know

Explanation
Game

Business
Programming utility

Domestic

Anlm.l/Veg€tabl./Mheral

Ed
Ed
Ed

Ed

Ul

Ed
Ed
EN

Ed

Ed

BC
BC
BC
BC
BDC
B,E C

GJ
ES

KT
GM
BO

t7,80
t4.95
15.95
t6.95
!7,50
1a.97,
I10.98
I6.95
r3.00
t7.9s

!14.95
!8.05
t9.95
t4.95

t28,50
!8.9s

t6.50/
t7.50

AAC

ABM

Ed

Fd

B.
Bs
Ed

Ed

Ed
Ur

GM

Ed

Ut

Gm

Gm

Ed

Ed

Ed

Ed

B

B.E
B
B
B
B
BC

c
c
c
c
c
c
D
D
D

HW
N2

CE
JX

!4.85
t7.93
!5.95
86.95

t1t.76
t7.95

f24.95
!24.95

r11.00/
t14.00
!5.50,
f7.50
f7.50

!60.00
t7.95
!4.50
!4_50
f5.95
e5.99
t9.90

94.95,
16.50
!6.95
r9.95
f6.00
!6.99
!7.50
!7.95
!5.95
t5.95
t5.50
!9.95

!9-95

B
B
B
B
B
B
B
B
B
B

c
c
c
c
c
c
c
c
c

c/
D

ts
IB
SE
NC
OB
SU
J5
HH
GJ

B C,D sc B
B.E

c RS !9.95
r9.95.
19.20

t11.90
t3.00
f9.95
t5.00,
t7,00

f7,00,
t9.00
t6.95
t6.95
!8.95

ft2.75
f7.95
f4.00

!11.50

c
Add-Tabs and Mul-labs

Dlal

A.B Cac
A,A,EC

CT
SY
GK
OG
OG
GX
NP
CU
DL

Ed

Ed

B
B
B
B

B

c
c OG

B
B
B
B
B
BC

c
c
c
c
c

c
C,D SC

c,D sc

Ar€a Bad.r Conroller

Ur orc

8C
BC
BC
B,E C
B,E C
BC
BC

I(N
JT

Alg.bralc Manlpulation
FBC

B
B
B
B,E
B
B
B
B
B
B

c
c
c
c
c
c
c
c
c
c

CE

FB
RO
BE
GK

GX

NT
G OI

GI{
IU
IF

8C
BC
BC
BC
BC
B,E C
a c.D

GJ !7.80
,8.95
t6.95
!6.95
!8.95
t5.99

!14.95.
!17,65
!5.95

B

B

B

B

c

Gl(.
tT
OP
RO

BC cs
Ansl€s and Parall€l Lhes c,D sc B

B
B
B

c NR

c,D sc
Ed
Ed

Sull3
c BB t8.00

f9.95
r13.95

+ 11.62

c SU
c,D CM

SOFTWARE L/SZTUGS

c,D PB

f3.95
!5.50,
f7.50
t5.50,
!7.50

f9.95,
112.45

Balllfi

I
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Ut
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Ed
Ed

Ed

Ed

Ed

Ed
Ed

UI
Ed
Ed

BS

Ed
Ed

Ed
Ur

Ur

Ed

A6
Ut
86

Ur
UT

Ed
Ed

Ed
Ed

Ed

Ed.Soft BC
BC

E5
HE

!3.00
u.25 +

!6.00CJE BC
B,E C
B C.D

B C.D

B C,D

AA An.^ong A.ptt.l sof@E
55 lar.ton Road

tP2lt ,ai,

GK e6.95
f5.95,
€7.95

f6.00.
t8.00

t14.50

t1.95
f4.95,
!6.50
!5.95
f3.00
r9.95.
112.95
!7.95
f9,50
f6.95
!7,95
f9.95
f8.50
t6.50,
f4.00
tE,50

!14.95
12.95
[6.90
t8.95

t45.94
f7.50
t5.95
f7.95

!4.95.
f6.50
13.95
t4.50

!r9.95
f7.95

t19.95
82.75
e2.00
17.95
t5.95
t7.95
f4.95,
16.50
!9-95
17.25
!8.50
t6.99
16.99
t7,95
t8.50,
!n.00
t6_95

AR

BU

CA

ct,

CG

c

ci

cr

cs

cs

cr

CU

cx

DD

DC

D'<

C.r.onAdt Entapn...Lttt

sT4 ttfl

sc

LM

Dial
B
B

c
c.D

GK
DL

AB

AO

AG

AL

AS

BB

AE

19 Cfl^..on. Cot'r
LongradoD E.t4a.

N.D...tl. ation ryn

sutt r,or 59...d. L.d

A,A C
A,B C
B C.D

MS
IB
LM

BBC Loso
DI.l
Dlrl

B
B
B
B
B
B
B

B
B

B
B
B
B
B

B

B
B
B

B

c
c
c
c
c
c

LO
SE
RH
DI

c,D DL

B€a( rhe Bus lMol?fu|€)

DIal

GCC

I.J.K, S/W

Dlal

.B

c
c
c
c
c

c
c
c
D

c
c
c
c
c
c
c
c
c
c
D

c
c
c
c
c
c

DL
QS
tz

GL
NU
IJ
I(N
DL

6A Vpp.r RLhrond Aoda

37 WtloD.l.. Bo.d
worc,rc.ter WE3 7QP

Co^pta.t Bcntzl. LtA

,B C.rbrLtg. CBz sNJ
Cdr.e.ll Conttt.r.

c.

BEEP.BEEB
B..p-Be€b lsuper Simon)

tJx

Dial

IJ
IJ
GM
GI(
GM
OG
MK
CL
Gl(
SU
DL

SU
KB
HH
RO

t t tuptu. SofrME

c tndrtc.l Sottea..

Eltui^thd BlS lrLt.B

,B

B
B
BC

BBC/NEC
B

B
B,E
B,E
B,E

nlEta On. Gold.t squre S.lls ,ltl,

229 ,lsti.r.r.n nond

At.ltnshdn.hlre lrP I 3 sPG

ti woodL,.t. Ao.c

Odos Corptant Lt.t

A J V,tlon S.turc. L..t

B

B

B
B

B

B
B

C,D PB A6o,d-tltt@.on So3@..
S.tt N e P rbli,h I ne D 1o L 1 o n

c ts

Bori. tn rhe UndeNodd
Ed

.B

.B

c
c
c
c
c
c
D

c
c
c
c
c
c
c
c
c
D
c
c
c

ts

cc
GE
IB
SE

DB
xc

t7.95
r9.50
r4.95
r8.00
t5.50
f7.95

!5.95.
t7.95
t5.95
f3.95
t3.95
t3.75
I6.95
!8.05
r6.90
t7.95

e12.95
t25.00
t7.95
L7.95
t9.95,
t9_20
t6.50

c,

Bs
Bs
Bs

Ed

Miking S/W
l_J_K. S/W

Brldg€

B

B
B
B
B
B
B
B
B,E
B

IJ

ar<

BI'

BO

34 flrrb.rttoae Road

Gr.dt.t t on.he'terXN
IN
BR

MP
MP
SY

Btt. ttoon Sott@a. co.

Bou6. E ,t..ttonat sofi@dre
,t.t.rboun. lr/on,n| Silre lrll bA!.fin| E.tdt.

c
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SOFTWARE L/Sz//GS

Ed

Ed

B

B
B
B

c,D PB !9.95.
f12,45
!8.95
f7.50

85.00.
t8.00
t3.75

!11,60
f4.50
!4.85
r4.95
t4.95
t9.95
16.67
e4.95
E7.95
!9.90

e11.95
14.95

119.95
16.90
!4_50
t5.95
f5,90
!6.99
f6_95
L7.95

!5-95,
f7.95

15.95,
c7.95
t9.95
f7.95
!7.50
e6.95
t7.95
!4.95
19.50
!7.95
t4.95
f9.95
f6_50
!4.95
r9.50
!4.85
!5_95
f9.95
!8.95
t7.95

C.plt.l..nd Pu.tu.llon
Citohydr € M.llboll3m

Ed
Ed
Ed
EN

EN

Ed

Bi

Ed
Gm
86

Cla.licark)n (ln)v.ft.b..t6

c NT
BBC Prb3 BC

BC
A,B C
BC
BC

XB
ES
RJ
JX
HE

r10.00
t5.95
!4.95

t18.24
t9.25

c7.00.
!9,00

!5.50,
t7.fi
!9,95
!6,90

e59.95
t5.95

!13.95
!5.00
t9.95

c BB
c D sc

B

B

C,D sc

Ed
UI
Ed
Ed

Ed

As

Ed

Bs

Ed

Ed

A,B
B
B

A.B
B
B
B
B
B
B

B
B
B
B
B
I,E
B
E
BC

c
D
c
c
c
c
c
c
c
c
c
c

HW
JS
GD

GX
RJ

GJ
tz
SE
CU
ES
cI
GM
IN
GD

c.D

c
c
c
c
c
c
c

c/
D

sc

KF
GM
tz
tz

DG

B
B
B
B

A,B
B
a

c
c
c
c
c
c
c
c
c

.D

tr9.50

th
Ed

Ed

Ed

Ed

Ed
Ed

Ur
U1

Ul

A.B

A,B

B
B
B,E

B,E
B

c
c
c
c
c
c
c
c
c
c

BK
XF
GX
KF
Gl{
FB

SE
HE

!4.00
t6.90
t4.95
!6.90
f6.95
!7.00
16.99
t5.00
f?.95
89.25

!6.50.
!E.@

t19.95
fr5.00
t7.45
f7.00
!3.95
t8.50
t4.95

cc
NU

GX
SE

Ed B C,D

Cre.thg . Monsr.r/Wo.d

BS

u

Ed
Ed
Ed
Gmu

El. Soft

otc

A,S.K,

BC
BC
BC NU

B c,D DL A,B,EC CE

cEsctL

Char.cl€r Shap€h.ker

A,B C
BC
BCac
A,B C
BC
A,B C

NW
LC
JI
SQ
BU
RN

B,E C
BC
BC
BC
BC
BC
BC
A,B C
BC
A,A C
BCac
BCac

DB

SE
ES

ol
CL
c1
HW
Gt(

RH
SE

A,B

B
B
A,B
B

B

B
B

c cs !3.95

Ui
U1

c
c
c
c
c

cs
JZ
KN
GJ
IF

t3.95
!3.00
f4.95
t6.67
t5.50 Ed

Ed
Ed
Ed
Ed

Ed

EN

B c

Ur
UI
Ed
Ed

c SY !9.00
t4.50

113,80
t15.00

!13.80
!13.80
!6.95
c5.95
t7.95
!9.9s

tll.50
I9.95
t5.50,
rE.00
t7.95

C m€ and Det€.tlon Qfiz
sJG Sot

B,E C
BC
B,E C
B,E C
A.B C
A.B C
BC
BC
BC/

s c.D

B C,D]

AL
SJ

GX
HW
IB
OT
ES

MN
DL

f9.25

!9.95
t7.50

!12.65
f9_95
!4.85
t6.50
!6.50
!5.95

c OG
c G

G
G

D CM

Chmtc.l SLrul.rion. Ed
Ed

Ed
Ed

BC
BC
B,E C
A.B C
B.E C
B,E C
BC
B
B C,D

AI,

GX
GI(
GK

DL

G
f9.95
E7 _95

t4.95,
f6.50

t14.50,
t17.50
L7.95
!8.00

Ctll-Squ.i.d, contlnqencv
Bs

Bs
Ed

c BCGl(
BC GE

B

B

c
c BC HE t9.25

!6.95
f7.95
17.95

A,B,EC E
BC 5Y
B,E C GX

c EB

f7.94
!6_50
r9.95

D.nser! UXB
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t Si.

?-

Cbar.cr.r Od€ot.tlng

Ch.tuct rs & Env.lope

/At

A,S.K,
Di.l

t t



Ut
Bs

Bt
Ed

Bt

Ed

Ur
B.

ur
Ut

ur
(Jr

Ed
tJl

Ed

u
u
Ed

Ed

Edu
83
UI
EN

Ed
tr
a
Ed
Ed
Ed
Ed
Ed
Ed

Ed. Sofi

GN
GN

cc
GM
HW
RH

ES
CT
IJ
XN

OP

tz
GX

FB
BE

LC

DG

SY
DG

DI(
SE
MS
GK

NX

A.B,EC
a,E c
BC
A,B C
BC/

D
BE
BC/

Dac
EC
A,B C
A.B C
A,B C
A.B C
A,B C

B,E C
BC
BC
BC
BC
BC
BC
BC
BC
BC
A,B C
A,B C
BC
BC
BC
A,B C
BC
B.E C
A,B C
BC
B C.D

IB

tc

tz
KS
JB

FB
JX
ot

XP
XP

SE
GX
t{B
EB
XB
CU

SY
I(a

GE
AZ
HX

JX

E

B

D

!15
e20

87.95
t12-95
e19.95
e'I-88

tt2.95
t11.90
e19.95
€9.95

!11-95
!9.95

t12.50
!9.95

e12.65
t2_95
!6.95
!6.99

e11_90
t7.50

f10.00,
tr9.00
!9.95
t5.99
e5.50
t5.00

t24.OO

t29.95
fl0.00

f4.95
!2.50
f6.00

E

u

tlt

ts

ru

oa

DO

DS

EB

EG

EN

E,'

EL

EI

EU

FA

FY

oc

OD

OE

OJ

or

oli

Loreor WC2l, 9Af
2ri Ealtit lo.a

,,AO 
'AJ

25t Con.$n. ao..t

PE2 
'LA

EOl4PW

of,

os

av

,rc
N.tton.l Nrr.rtn. rlor..
72 Ba.4roLt gan.a 3r{r. ry915 2slv

n.C-C-S- A,.oclna..

fyn. .nal W..r NEg 6El
tl.ln.n nn corptt r. ln

lrrc xr',ndnt,I Pd..

Sln.s Kr2O 68A

gESS Lt l
C.nt .l Tadlna E,Idr.
275-277 8..i Eood
Bi.rol Dsa tE ,

Conp.a.r. lr Edt..ilon

AS fl.rtndo,t Bo..t

29 a'chrona cib..
Edr. SGt2 of'N

DFS Upgrade

CJE

HG

,tw

Digitll X-Word Compllei

,7-rl C6.6e Eo.a

Ert nt En .ation.t) SolrmE

Eosno, 8.c1. m2l 
'sx

c
BC
BC
BC,

acac
BC
BCgc

B.E C
B,E C
A.B C
BC
BC
BC
BC

BC
BC
A.B C
BC
A.B Cac
BC
BCac
B C,D

BC
A,B C
A.B C
A,E,EC
A.B C
A.E,EC
BC
BC

aNAr Eracrrlon t sorw

D@, EXta ,AQ

2 Nbhol$ A.tt r.

lr.lr D

..c1..... ,,IA ,1,
CorD...r Co...pa.

H..ti.d.httu alDa ltal

a/& A.t r. 9t .t

DY' 2UE
orc

Bug Brle
Btg Blr€

t7.93
!11.95,
tr9.95
!12.50
tr7,65
!6_50
!9.50
t7.95

BC
BC
B.E C

!11.50
tu.50
f9,95.
e9.20
!5.95
f9.95

tr0.00
!9-95

8t0.00
f9.90
83.95

c7.95
87.95

r10.00
c4.40
!6.00

tt2.93
!13.50
410.00
!r6.50

!19.95.
!24.95
!12.95
!7.95
!4.2i
!8_lto
t5.25
e8.00
!5.25
!5_75

sro 5rs

2, cofir.aha Ctu...nt

GA24 OAN

EL.aro,L. Apci.tt

C.nty An,Ifn AftA ,PJ

Cr..rotrgrp.^lf.d
3on.u.t as21, OBN

Or.wlns Pl.tures and Puu 16
Dr. Who: The Fi.sr AdMture

Dla.nic Nu.l€ar M.gnellc
R.$n.n.. Speiro*opy

B.B,C,

BBC P{b.

Eologlcal Simulariont
E,D.G. Graphic P.ckas.

B.B.C.

5O Elbo6.th g,d.t

Ct ehrA tS lrNW

RH
EU

B

B

,5 Qran.b.ir Ao.n..

SOFTWARE SUPPLIERS
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f5.95
!3,00
t5,95
!5.00

ltt tto.r. &r.,
Lon ton SCtrX 9AY

CONTINUED OVER



,&3?I3^,E

FORTH

H.C,C.S, BC
A,B Cac
B,E C

RPO E

gl,4.72

!15_00
t12.00
!16.45,
tl6.t0
t4.95,
e6.51)
t6.95.
r9.95
t4.00

t7
t7.50
!9.95

19.95,
t9.20

tr5.00

tE.50
fr8.86
!9.95
t5.50
t9.95
t9.95
!5.95

f5.95
t8.00
46.99
t7.95
r5_50
!5.9i
!5,50
f7.50
!3.00

!6.95,
t9.95
t5.95
!5.95
!4.95
!a.oo
!E.00

t10_{x)

e5.50
87.95
!5.50
rE.00
t4.95

t10.00
t6.75
t6.95
t9.50

!17.65
f4,E5

Ur

Ed

Ed
Edu

EN

Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed

Ed

HC
ctJ
CU

DL

SH

GD
JX
CT

AL

cit

DI
CD
XM
HG
CD

RJ
RJ
tz

SE
SH
GE

SE
(P

LC
BE
OG
SH

SH
ES
RM

Elh{dd rnd Elo{b

E*.p. From @nb.e Alph.
E *nil.l Fr6ch Verb.

u
Ed
Ed

Ed

UI
Ed

Ed
Ed

Ur

Ed

Ed

Ed
Ed

ENu
Do

BCac
A,B C
BC
EC
BC
B,E C
BC
BC
B,E C
BC
BC
BC
BCE

ac
BC
BC
8C
B,E C
B,E C
BC
BC
B C.D

B C.O

BD
A,B C
A,B C
BC
BC
BC

CH
GK
NU

DB
CT
SH
SY
AJ
GK
CD
IB
NT
BE

t9.24
f6.95
{5.50
!5-95
f6.95
t7.50
26.95
E7.00
t7.95
f7.95

err.50
!6.50
!8.95

r10.00.
!23,0{
!9.95,
8t2.95
!10.00

f9.95
c20.08
!12.95
t4,50
t6,50,
t8.00
t7.95

t10.05
eto.29
€r2.00
t7.9t
17.93
!9.50
!9.50

!6.50,
rE.00

!4.95,
f6.50
t4.95

!59.9s

B C,D

B C.D

B C,D

BC
BC
BC
BC
a.E c

c
c
c
c
c
c
c

Ert nd.d Colour fill Gr.phlc.
&p.rln.nn h Ard0c.l

Et!

B

a
B

Dial

Fr.n.h IrreguL! V.!b.

Fross.r (Ma.hln. Cod.)

Ftuh M.chin. + Hon..r &.

Dl.l

B
B

c,D

c

c
c

c
c,D

c
c

c,D

A.A.EC
BCD

B C.D

c
c
c

c.D

B C.D

c

LM

GS

LM

CM
RH
IJ
DL

B
B
B
B
B
B,E
B
B
B

B
B
B
B.E
B.E
B
B.E
B
B
B
BC

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

,D

r5.95
t7.95
t5.75
17.95

A.S_K.

Dlal

B
B
a
A,B
B

Fh.L R.rtudEriw C!rc|.
Fellr e.l rh. Fruit Mon.l.r

Ed

Ur Dl.l

SE

NT
JX
GK
GX

DL

DI

GK
GM

sc

SM
PI

Finrl A.cout. Progr.h B.B-C.

BCac
A,B C
B.E C
B.E C
A.B C

6.m6 CoophdlBn Bl/2

r6.95
t9.50
r6.95
f7.9tr
!7.50
!6_95
r5.95

GD
B
IJ
tz

IT!F

CM

tz
tx
GX

MP

B
B
B
B

A.

B.
Bi

Ed

EN

Edu
Ed
Ed
Ed

B.

Ed

Ur

B.
BS

a!

Ed
EN
Ed
Ed

ftzz guzz BC
A.B C
BC
BC
A.B C
BC G.m.. olt sL ind cunnlns

GCE M.tns (O, l/2

Fr&.e/Sp.inlcdm.nyll-
llly/Belsium/USA/l.dL

a

EN

Ed
&l
Ed

B.B.C,

t5.00,
t7.50
t6.95
!5.95
!9.95
!6.95.
!9.95
t4.50
c4.50
e4.50
f5.95
!5.95
t9.95,
cr3_95
t5_95,
t9.95

tl5.(x)

t1.00
e4.99
87.95

crr_90
r4.95

G.m.n lr€guhr V.rb.
C*. x Rtshr

Dl.l

B,E
B
B
B
B
B
B

BC
A,B C
A,B C
A,B C
A,B,EC
A.B C
BC
BC
A.A C
BC
BC

c
c
c
Dc.

B

B
B
B
B

loB

RH
SE
BB
SA

LC
SP
LC
JB
B
XB
OE
PA

JX

Foo6.ll P@16 Pr€dl.tor

Fo'€...lhO{ingle erpon.nrhl
Ed f6.00,

e9.00
!13.a0
49,95
f9,95
t4.95,
t6.50
r3.00

c.D

Ed
Ed
Ed

CD
SU
GR
Dt-

0cA,B C

SOFTWARE LISTINGS
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i

I
Q*

.ETPOWERJACI( c

I
mffi
i"j t

,'ifr
,"1

is)
d

,l

I It

b
// /

/fA.:%

!9.95
t14.50
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Gly@ly6l6 - TCA Cycl€

Goll
Goll

GM

Ed

MGB

Dl6l

B
B
B
B
B
B
B
B
B

c
c
c
c
c
c
c
c
D

c
c
c
c
c
D
c
c
c
c
c

HN
SE

JX
SE
MG

LC
DL

HN

GM

HW
BB
LC
GI(

t6.95
t7.95
t6.95

!r5.00
e6.95
t5.45
44.95
es.50

!4.95,
€6.50
t5.95
t4.25
e8.50
t4.45
e8.95

!10.00
E4.E8
t7.00
!5.50
t3.95

t24.95

tv

,rs

tx

tv

Co^aU tRl4 aSlW

BE

81,

tau

,.4

t4

ItI

LO

ND

NI

MG

Ntr<

tu

srnoi,L{.1Sor6E

,E PorlL,tl ctu.c.nt

U6.rlqa ,tA7 ll8

W..a Yo*.tr'lr. 8Or, 
'SX

c,

LU' 5D'

O.tuIclapo,-Tt .al
tDtn 2aw

Golt
Golt
Goll

Ed
Ed
Ed
Ur

Ut

Bs

Ed

Ed

B

B
A,B
B
B
B

B
A,B
B NZ

Graph dd Charrs Pack B.E c !9.95,
f9.20
!9.50
f4.E5
f5.95

r6.50,
!E.50
!5.95
!7.95
t7.95
!9.95
17-95
!5.50

a

tt
Coa@ll TRr4 (EX

21, / 2r i N.*.t Ste.,

srl1 taF

5, .aaoa Cr.e.na

'Fv6 7QX

,, CebrU,. Atue

Bus.B$e B
B
B
B

c BB
Lut rn.h, Co n p d. F A..1...4

2l A@nd.L Au.na.c
c HS

C,D sc

Grig Blitz BC
BC
EC
BC
BC
BC

cc

SY
ET
ts
LC

CH
MO
tz
SQ
lz
IB
JZ
BO
BO
DS
SF
oc

GK

40 GE rfr.td. A@nt
Bs

Nr....y.U. L52 6ItDEd

H€l,copl€r Rescue/Tunnel/

Ed

Ed
Ed

Ed
EA
UI

B
B
B

B
A.B
B
B,E
B.E
B
B

B,E
a
B,E

c
c
c
c
c
c
c
c
c
c
c
c

c
c
c
c
c
c
c
c
c
c

c
c
D

!9.95
t4.00
e7.95
t7.00
t7.95
t5.50
e4.00
t4.97
e8.97
t6.95
t6.95
t4.00

JB

)c

,s

tv

JZ

rA

,IB

,c

E.rpfin. GU32 SPI

E .a c l OIQ

11L-.h1 . ttat 2 taE

P SonB.. end s.rut...

t ....t.1 r. L62 2AE

Mktublt. Sot bar.

,IED
t7.95
t9.95

t12.65
!7.E0

!14.95
!r9.95
!12,50
!10.00
f9.95
t9.95,
89.20
fE.00
!6.95
!7.95.
!8.95
19.25

!6-90
!15

t7 _95

t5.50
t6.50

u

Bs

Ed
Gm

A,S.K
72a Woodl,n4. Ctdg

BH" 
'DN

GJ
DS
GM

B.B,C.

B
B

A4d'r.t Corp llts

B.*.hir. Be7 7NL
B,E

B
B.E
BC.

2, f.nny.on Aent.

UP Sott@rc t& S.rotc..

lr.n.y..L522AE

,,Lrog.n. SanuLtion.

DB

ca3 9rQEd

Ed B c HE UAB sott@r. Sq'pon

Ed

Ed

Ed

Bs
Bs
UI
Ed

Ed

IJK

B
B
B
A,B
B

c
c
c
c
c

GE
JX
SE
NU
IT

Xanu. Clty St ..n.
S4rotr Sp,r,r. n/ed
ch..a.rrlL, 544 iXE

g.l,Lh Btu .td. ns Cor,,on-

:rS Nrdrt,hon. H,ah S.e.

KlriE. i.. Co n p r... S.a tc..
sratt srz aBw

Dralln Corpttcr P@.,Ict

lnd.ndldt/Word Flnd?r
B
B

c 1t2,65
t9.25

t6.95
t7.95
t1.95

r10_00
t9.95,
tt2_95
€5.95

!34.70
t5.95

c HE

Index Numbers-Brskel
lnd6 Numb€B-Changer

BC
BC
BC
BD
B C.D

MP

LM

JX
XT

SOFTWARE SUPPLIERS
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SOFTWARE L/Sz//GS Llbr.ry D.sy tuidnon
Ui.

uft

B

B

ac
BC
BC
BC
BC
A,A C
B,E C

B
A,A
B
B
B

BC
BCac
BC
BC
BC

B
B
B
B
A.B
B
B.E C

BC

B
B
B

A.B Cac
BCac
BC
B C.D

B C.D

UTu

Ed

c
E
c
c
c

ac
c

r39.95
!8.50
!5.7i

!19.95
t7.95

€2{_95
t8.97.
tt0.9E
!15.00

t6.95
t6.95
t9_25

t5
al5

87.93
t12.95
f6.50

t10.00,
r19.00
!3_95

!4.00
err.95
!4.95.
t6.50

tr3.95

t15.00

t7.95
trE

!6.00
t9.95

!r4.95
!5.95
t{.95
!6.00

c
c
c
c
D

r5.95
t7.95

IB
IN

CM

sv
8H

XR

HC
GJ
EH
HE

HE

GD

CU
SE

GM
GE

GN
l(A

GM
tz

BO

CM

CE
CG
HE

t{B

SU
la
AE

GK
ES
ST
GD
EB
DL

CM

DS
UP

CL
GK
NV

GK
MD
MD

lz
SM
DC

XT

Llshtp.n Colovsr.phlc

Llnelr R.gr.BId, Corr.h$otr

HCCS.

EN

Ul
B.
BS
Ed

UT

tr
Ed
EA

Ed

u
Ed

Gm

Gm

Ur

t,r
B.
B.
B.
EJ

Ed

c,D

lnr.F.nrion .omm.rcld
lnt.Ndrion .du.ldonal

lnrodchs M.p Sldll6 l/2

acac
A.B C
B C.D

t345.0{)
tl15.00

t7.95
tt3.95.

t1.62

hEl6 ed St.l.nmr.

SY
CL
CM

HN

ts
SE
XN

XT

GM

LM

A.
Ed
Ed
Ed

EN

GD

Ed
E
B.

BC
BCac

EC
BC

BC tr7.25

BC
BC
A.B C
A.B C
a,E c
BC
BD
BC

t6.95
t7 _95

t5.95
f6.00
t6_99
!5.95

f24.95
fl9_95

B
B

JCB Dlgslr

Ed
Ed

A,B C
bD

fl4.5t,
tr 1.90
t9.95,
411.50
t9.95
t6.95
t5.95
t4.88

tu.25
t5.50
t3.00
t5.95
r9.95
t9.95

t7.90
t9.25

t5.95
t4.95
fl2

t9.95
t7.95

1t0.95,
al4.a5

t5
t15.0{r

c6.95
t8_95

,7.95
t6_95
e7 _95

!5.00
f6_50
e7.50
c5_50
!?.95
t6.95,
t9.95
!7.95
!8.9i

!r4.95
t6.50
t6.50
t7.50

!11.95
49.95
t7.95
!6.95
t9.95
t9.23

J.R.

Eq. Ba.

Srll.

EB
LO
XN

XU
A2
GX
SU
SU

ASD LTd

E
c
c
c

c
c
c
c
c
c
c
c
c
c

B

Ed

Ed

Ed
EN
EA
Ed

EA

A.B C
BC
A.B C
BCac
BC
BC
BC
a,E cBC
ac

RH
sv

IJ
EA
EB
t2
CH

HE

B
B
B
B
B
B

B
B
B

B
B
B
a
B

a

ac
BC
BC
BC
BC
BC
BC
BCac
BC
BC
BC

GE
HE

BC
BC

Sl.ll

Es. Beva
Da!l

Ed

B C.D

Ed
Ed

EI

Ed. Soft
sc
BC
BCac
B,E C
a c.D

Ed
Ed

Ed
UI
UI

BBC
A,B

B
a

B

OB
ES
JX

GX
PB

c

c

c
c

CD

Ed

EN

Ed
Ed

Ed

EN

Ed
Ed

u
Et
B.
Ed
Ed
Ed

MM
CM

DO
BM

Ed
Ed
Ed
Ed
Ed

Ed

Ed

Edu
Ed
Ed
u
Ed

Ur
tr
B.
Ed

Ed

Ed
Ed

Lt1,r|rlh. o, L. Cdh.

Shdd.

GK
SE

RR
IB
MM

Gt(
SH

B

c
c
c
c
c
c
c
c

t .mln! CmFndlu I
L2.hhs Como.ndu Il

Llhrirt&/Word Flrdr

CUP

CJE

I'{ED
MED

D.A-C.C-

!6.95
!9.50
t9_95
e9.95
!9.95
t6.95
e5.95
c5.00
f9.95
t9.95
t7.00

acac
BC
B,E C
a,E c
A.B Cac
BC

B.E
a c.D

t
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Shllr

A.S.t(
Mahl Adthh.n. T..r.
Mqcy Mlnlon lo M.r.

MIcbbl.l Pop. Dy..ml..

MODELS A/B

!6_50
a6.50
t4.75
t4.49

t15.00

fra.95
t9.95

!12.95
t7.95

T5
t5.95

!r6.8t.
tr6.l0
!16.65
r59.00
!10.00
tl2.5l,

c9.25

t9.25

t4.50
fs_95,
f7.95
t9.90
t7.9'
!9.95
t1.95
t8.50
!6.90

// /

/f4""{ /



Mlcr6 in Cl.s6@m t.5
LCLu

Et

BS
Ed
EN

Ed

Ed

Gm
Ed

EN

Ed

u
Ed

B LD

LM

c
c

.D

A,B C
BC
BC
B C,D

t8.00
t24.50
t20.00

t7.93
e49.45
f12.50
t25.00

t5.50
t6.95
t6.90
t5-95
t5.00
!9.95
!9_00

lll.90
!7.95
f6.50.
!8.50
!6.50

tl5
[3.95
t4.95
!4.95
!6,95
!4.95
t7.95
t4.85

!6.95.
t9.95
t6.90

!9.95.
f9_m

!9.9i.
tr2.95
t4.E0
t7.95
t7.95
t5.50
r3.00

tr3.95
tr2.95
r12.95
t12.95
t12.95
c12_95
r12.95
!7.95

t25.00
t25.00
!7.50
e5-95
!9.95

et0.to
!9_OO
!3.50
!9_50
!6_95

t14.95
tr2.65
!5.75
!{.6E
!3.75
!s_95
!6.95
e9.2t

!7.95
t7.95
f7.00.
€9.0O
!6.95
t9.90
t5-00

r4.95,
!6.50
ra.95,
e6.5{)
ta.95,
c6.50

c

Mkr6 ln ll.th. Cl.srod

,a U..r E a Ao..t.

ot 74s t5r9

a
Gm

Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ur
B.
EN
Ed

Ed

Ed

TI
EJ

Ur
El

6m
Ur
Ed

Gm
Gh
Ed

u

u
Ed

u

B

B

B

B
B

B
B
B

A,B

B

SE
GX
PD

CP
EB
EB
EB
EB
EB
EB
DB
BB

CT
GK
ES
KA
SY
t{s
BB.
MN
QS

MS

HW
II
KN
HE

SY

ot

ot

PE

?D

Pl'

03

QT

R,'

EA

LM

QS
IN
NW
GE

NV

SE

IB
,x
IT
ES
IT
II
RJ
SY

SH

t(F

LM

no

its

w

rvc

ra

iU

TX

OA

OD

<ra

OE

OF

oc

CJE

B.E C
BC
BC
A.B C
A.B C
BC
BC

Nldn.h..... Nr2 OoL

Na.tondl En n.lon Cott.s.
ta AroorI.nA. Aeia.

t7l f,.o C.adr.r S.' .,

ar.pt PRttl

D,r..ol ,st, aaQ

C.rE Nbtuerc.a.r

W..a gu.a ANr6 
'PA

a.*.hl'. SL1 lClP

Dt i.t SA6t trrr

',b..b. 
C-tir.o

E *.L'.. AOtz aCtG

E4.r St..a EN22 firl

orc bt

Ortb. Cordr ,e,
lrtoclr.i 9.X, ,tll

woa 4Nv

2 H.ra.@ni X.g

?O Eo, 2

OL1 OL54 sSW

Ss ,t.rn .t. A@.u.

P.L.Fto. Pt* ltos.
,t P.li'.D,o. Bo.1
&di.-paoi SOMtr

OLiotEn Cfr, 99J

l't Mont sr. Ro..t

t/ ln colt l. aq.t
,hrlne\o Br, ltu

C.ib.lte. cB1 tllP

t.l.t(. s/w
Ed. Soft
t.J.x. s/w
t.J.x, s/w

A.B C
BC
B C.D

A,a c
BC
A.B C
BC
A,B C
BC
BC
BC
A,B C
B C.D

sc

Ed

Di.l

Dl.l

Dl.l

A.A C
B.E C

c,DB

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

B
B
B,E
B
A.B
B
B
B
B
B
B
B

Mr T. Alphrb.r G.m..
ur 13 Me6.urlng G.m6

Mr r. Nuhb.r G.m..

MX EO ly!. 3 Scre.n Dump
My M h.m.ttc.l Sell

llvrr.ry ol rh€ Jou. Sid PtO Eo, ,4
L.Wron ,aard LU, cSJ

soltt Ltnt sot uR,lal20 W.rdov S.t..t

C,U.P

Ebuy

Bus ayl.

Ed. Sot
B.B,C.

B(g.Byr.

l.J,K. S/W

.EB
B
B

c SH
c

c o sc

Nlshl Sty
BC
BC
A.B C

SE
BR

c,D DL

c,D DL

c,D DL

A Arc.nb@oL AE r.

B

B

B
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SOFTWARE L/SI'VGS
A,B C
A,B C
BC
A,B C
BC
BC
BC
BD

Pub sdmes/Picasso paclas.

B C.D

c
c

t13.95
+ t1.62

t3.45
t1.00
tr.95
t6.95
t6.t0
t9.95
t7.95
T4.E6

t24.95

Q Bzrr

Ed

UI
Ui
Ul

Ed
Ed

Ed

u
Bs
Ui

Ed

Ed
EN

EN
EN

Ed

Ed

Ed

86
Bs
Ed

u
Ed

u

u
EN

Ed
Ed

UI
Ed
Ed
Ed

Edu
BS
BS

Ur

f28.75
t7.95

CM

tz
tz
tz
DX
IB
SR
KT

HN
SE

SI

KB
BK

MB

SL
GK
GK
RJ
CH

GD
l(c

TO
GK
KN

CD
CD

RJ

DL

sv

BA
cs
MN
CM

BB
OP
SJ
tz
JX
PT

CH

LM

JZ
GX

GD
DO

oI

r-2.3 Snlp

Rcsl.n lrr.guhr V.rlB

Shirlca Conr.n. Maqlc

Slell

AAC Pub.

Ed

Ed

Ed
Ed
Ur
Ed
Ed
Ed
B3
Ed

Ur

auu
Ed
B.
86

EDu

Ed

Ed
Ed
Ed
Ed

UI
Ur

Ed
Ur

Ed

Ed

Ed

B C,D

B C,D

A.B,EC
BC
BC

c
c
c

.B.EC
c

c.D
c
c
c
c
c

,sc
c

,EC

BC
BC
BC
BC
BC
B.E C

t4.95,
t6.50
!4.95,
!6.50
!7.50
!9.50
t5.50
t8.95
t9.95

!11.95
t9.95

t18.40
t23.00
t14.95
e24.95
t6.95
e8.95
t8.95
t5.95

!10.00,
t12.0{
t8.00
!6-0

e6_95
17.95

tr0.00
t5.00,
c7.00
!5_95

!17.95
t9.95,
19,20
!5.95

tll.00,
tr4.00
!6.95
!6,95

e10.29
!r0.50
el1.90,
!r 1.50
r6.50
18.00
t9.95
e6.95
e9.95

f20.08
t5.00
t3,75
t5.95
e6.ff
t4.50
t6.00

tll,95
f9.95,
t9.20
t9.25
t8.0{
r7.95
t9.95
t8.95

!6_50,
t8.00

tr3.95
45.95
,7.95
t5.50

t5
f7.95

t4-95.
t6.50

!12.55
f14.95

49.95
t6.95

tl8
t29.95
t15.00

t7.50
tE.95
t8.95
r1.95

flE.a2
r6.95
r9.95

t5.95

!9.95
49,95.
t12.95
ca.ao
t5.00
t6.95

tll.90
r4.50
17.95
t9.95
f6.95

tlr.50
!E.00

t11.95
t4.50
t8.00

tr4.95
t11.90
t9.95
!7.95

tr2.95
t12.95
ta9.65
!3.95
!9.95

B
B

DL

DL

BA
BB
LC
OP

EB
OP
HN

RJ
GJ
cc
SH

BE

JB
LO
MP
JB
sc

t(T
tz

ES

Pl
SL
NT

BBC

Bug.Byre

t?.95
t19.95
t13.80
r6.00
r9.50
I5.95
r6.25
t6.95
t5.95
!5.95
!7.95
t7.95
r4.85
t4.50
t4_95
!9.95
c6.95
t5.95
!6.95

rl2_65
121.00
r11.96

BC
BC
BC
DCac
BC
BC
BC
BC
BC
BD
BC

B
B

B
B
B
B
B
B
B

B
B

BCacac
A.B C
BC
BCac
BC
A.B C
BC
BC
BC
A.B Cac
BC
BC
B. C
A,B C
BC
BC
BC
BC
BC

B C.D

B,E Cac
B,E C
A,B C
BC
BC
B C,D

BC
BC
BC
A.B C
BC
BC
BC

ac

GE

B C,D

BC
A.B C
BC
BC
A.B C
B C,D

B
B

Ed. Son

43.95

BC
BC
A,B C

c.D

Shlv.

PeRu6 and Ardrom.d.

P.Mnll Mon4 M.tr.s.mar

B
B
B
B
B.E

B{g.Byl€

SrG Soft

c

c
c
c
c
c

P.r. rh. Pl..rered Po.h.n/ OD
GE
GA
GK

CM
GD
MS
MB

OG

EB

c
c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
D
c
c

B
a

CH
GE
MN

RH
DL

CP
G(
JC
KP
M
DB

BC
BCac
BC
BC
B C.D

Plegaron P€opl. E r.r.

C,U.P,

Bus B$e

717
747

Slmpl. Word fta€6sr

Slmul.$on{.rlim TuLt
6i02 DaLopmal Sy.l6

D,A,C,C,

B
B

B
B
B
B
B
B
a
B
B
B
A,B
B
B
B
B
B
B
B

DC
PT
KN
GD
EB
GD
GE
MX

KC
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Ed

tl
UI

Ed

Ed
Ed

ED
Ed
Ed

Ed
UI

U.

Bs

Ed
Ed
Bs

BS
BS
Bs
Ed
Ed
Ed
85
EA

u
Ed

t9.95
!8_95
!6_95
!4.95
f8.50
t6_67
!6_95
f9.95,
19.20
t6.76
f4.95
t9,95
!7.50
f9.90
f1.00
!r.00

t10.00
!7.80
!7.95
t7.25
t7.95
f5.50
t5.50

f16.45.
!r6.10
!10.00
t6.50
f7.41
f7.95
t7.93
11,s5

!1r.50

trr_90
!19.00
f3.95
!4.85
f5.99

c9.95.
f9.20
t7.99

f10.00,
f12.00
t24,13
f5.50
t7.95
t5.50
t3,50
f6.50

!9_95.
f9.20
t9,50
f7.50
t7.95
f5.95
!7,50
f6.50
!5.95
f5.50
f9.95
f9.95

124,9'
t19.95

e7.93
87.95
f7.95
r6.95
f7.95
!4.85
t7.93

!r4,95
!15,00
r6.95
t4.00
fE.0s

B
B
B.E
B

B
B
B
B

e6.95
t9.95
e6.90

tr0.00
!5.50
!7.50
!3.95

t14.95
!6.50
!6.50
e4.88
!4_85
t5.99
19.95
f9.95
f7.95
f7.95
!7.50

tt7,25
f30.oo

B
a
B
B
B
B
B
B,E

BC
BC
BC
A,B C
BC
BC

RB
RH
DK
RH

GJ
Pl

cc

BE
CU
tz
tz
xI(
GJ

SE
BB
BB

KN

c
c
c
c
c
c
c
c

c
c
c
c
c
c
c
C
c
c
c
c
c
c
c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
D
c
c
c
c

cxc

ECL

A.S.X

BBC Pubs

Ed
Ur
Ed

Ed

EN

Ed
Ed
Ed
an

Ed

Bug.Byle

B
B
B
B
B

A,B
B
B
B
B
B

B,E

B
B
B
B
B
B
B
B
B

B
B
A.B
B

B
B

B
B

B

B
B
B
B
B

B
B

Spellch.ck (Worduls€)
Spell T/Spell9+

4MA1

Bug Brr€
MP S/W

ECL

ltlto atlE

g.tornn.rer Sofia.ft

N.dd..L att o^ ryne

vo1 3Rt

127 W6s.ll Lon.

s[ Slro.rtha Ud
,55 N.o.on Ad.,
Atnon4n-I,.n
St frord.hi.. IrEtS OtR

Sll 9@rr s.ftool Sorur.
at Sr,.h L!n.
H.ylrne t l.nd

P(,tr ar,t,

5 w..tnortond DiD.

t2. Upland, I.do.e

2E .NU

M[nctc.t.r NlO ODv

,tohn W1t.9 and Son. Ltd
I},nnbtrto^ C.n,,o

we.t S!..2x PO22 9SA

,2 Coll.sl.c C...c.nt
sh.tfi.td SrO 2EA

T.cinlc.l Ed!.ation

crn b rldt. U n i o. r. ity Pr...
E ti^bt sh Bat, t,ng

6t / 63 Ponobetto Ron.,

GX
t(c

JZ
KH
JC
JC
JC
JC
MB

XP

BE

EL

SY
IB

SE

SF

slt

s,

c

KU
KU

FB
SE
GI(
NU
KU

SU

BB

BO

ni

P3

sc

90

SQ

sf,

ss

sr

sa,

sv

TE

9G

w,

t8.50
f7.00
!3.99
13.99
14.99
t4.99
17.95
15,99
!8.00
14.88

c.D BE
B
B

Srandards and Variancet

B

B
B

B
B.E

c
c
c
c
c
c

IT

tz

GM

MP

I(T
CH

MP
SY
KK
DX
GD
OB

SrmL C.ntol .lars,fi.auon

SlGk Conrrol.S,x ,i RDI

StoaA-SeaishC,ld

A.B C
A,B C
BC
BC
BD
BC
BC
BC
BC
BC
BC
BC
BC
BC
A,B C
BC
BC
BC

t.J.l(. s/w
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c tDx

cloB

cl^z
clss

;l*
cln
clnw
c lHw

c IGR
c IAx
c lGc
c lsA
c-lNx
c IKB
clFY



SOFTWARE L/SI'VGS NEC 8C
BC

NC !6.m
!r6.85,
ft6.l0
t8.95
t6.95
t9.99

Ed
Edu

BC
BC
BC

CR
CR
cx

a6 B
B

B c IN t7.t0
t7{.95
t3,95.
t5.50
t9.95
f2.00
t9.95
t5.50
t4.00
t5.75
e5.95
t5.95
t7.95

KB
c,D DI-

t\ a c.D BE r10.00,
tr2.o
tr0.29
!9.95

425.@

t2a.75
t2.00

tr0.00
I12.65
c5.50
16.95
t3.5r,
t5.00
t!.00
t3.95

elt.95

UfiLI

udlfi6

Ur

Ur
Ur
Ur
(rr
(T
u
Ur

Ed

B.
86
Ed

ASD LId

BC
A,B C
BC
BC
A.B C
BC

MX
GC
LC
QT

BC
BC
BD

NT
SU

Ed
A.B,EC OB

Ih. CohDqitr &!sr6D.

Th. CofrFrr.r Prog.dm.

Th. (rhmlnq Se.dbm.

Th. GB ol tLEs.
lh. Th6ta ol aYrhqoro

u
u
Bo
Do

Ed
I..t.x. s/w
Eo. ao!

B
A,a
a
B,E
B
A.B
B

B
a

c
c
c
c
c
c
c
c
L
c
c

HN A,B C tz
BC EB

FB

FB
IU

RH
BE
OE
15

PS
PS
t(B

NT VdLy of tir Phdo.h.

acac
BC
A,A C
BC
BC
BCac
BC
B C.D

47.50
Itr.a3

9.50
r4.00
t9.93
!3.95
!E.95

!10.00
16.33
r7.95,
tlt.95
!ia.95
tlr-95
el6.t0

KS

xt
IT
EB

B.B,C B c XB

(B
NT
EB

QS
DB
XN
DC
SM

NI
CL
NI
OB

DB
ST
BO
a

!10.0n

Ed

ET

Do

Ed

Et

Ed
EN
Ed

Ed
Et
Ed

Ur
Ed
(lt
Utu
Ed

a.Bc.

D.A.c.c.

slrI

A3C
ABC
BCac
a,E cac
BC
BC
BC
BCgc
A.E C
A,E C
BC
BC
BCac
B.E C
A,a.EC

cr0_00
tr0.29
cll.95
!6.95
e7.95
t7.95
47.95
r5.95
t9.50

t20.00
4t0.29
t6.95
c6.95
ta.05

BBC Pub.

ac
BC
ac
BC
B C,D

GK t5.9!
t13.95

. er.62
ta.95
tl0

t3,95
t6.95

rl !.50
t5.9!
tr.95

t11.45

Ed M

Ed
Ed

BC
BC

ES

U,hh. Knhlil ilrt E.6

WhoL Nmb.r Anrhd.d.
Whh. 8.rc5 Conq{rhs

ED
EN

Ed

aBC PubE

B
B.E

c
c
c
c
c
c

c
c
D
c
c
c
c
c
c
c
c

!r.95
tr.95
t7-95

B
B
B

GX
KB

RJ

QS
DO

ES

SU
DS
SU
GM
AS

H.C.C.S.

BBC hL

acac
BC
BC
B.E C
A.A E
BC
BC
BE
BC
A.B C

HN

ra_97
c8.97.
t10,98
t7_05

tr?_25
r17.25
t9.95
t6.95

t59.00
tla.95
t2r.@
r2?.00
t9.95
t4.9t

BS
ED
Eal
E!

Ed
B.
tt
Ed

Ed
EI
Ed
UT

Llr
EN

u
A.
A.
Ed
Ed

Ed. Son

ASD Ltd

B
B
E
a
A.B
a
B
B
B
A.B
B

t6.93
t7.95

t29.50
!4.95

!t l_9t)
!9.95
f9_95
[9_95

ft9.95
t5-75

Il0

!6.50,
fE.00

rl1.90
tt.95
t9.95

!17.25
!t.75

t .90
ta.95,
t6.50

tr7.25
!4.50
t5.95

HN
SU
GX
HC

XB
BE
cc B C,D DL

GR

tc

DL

tc

TE

3ln I

20@

Ed

Ed
Ed
Ed

Ed

8C
A.B C
A.B C
A.B Cacac
A.A C
BC
acac

SU
GE

IB
SL
LC
RH
ss
SE

t9.95
t6.90
!4.85
t6.50
!6.50
t5.50
t7-50

a s.t(

Da.l

A.B C
BCac
BC
BC
A.B C
a c.D

t8.00
t7.95

t12.95

t6_95
c9.95
t6.95
t3.95

ta.95,
t6.50

ac
BC
DC

Trl.nd../R.sular Sh.p..

BC Dt( BC
BC
BC
BC

t10.50
t12.0t
!6.95

t10.00

Ed

FN

A.B.EC
BC SF
BC .MAT

BC c6.95

B c r7.95

Sot Sror

DLt B C.D DL
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A set of subroulines for video games and graphics
writers, complete with manual and FULLY

COMLIENTED SOURCE LISTINGS. Routines

include line draw with lull shape rotation and
scaling. circle drawing & f illing, sprite draw &

mover lelt & right screen scrolling.

Cassette e14.95
5%" Disk (40 track) f,15.95

3" Disk €18.65

(includes postage, packing & VAT)
Please make cheques/Pos payable to:

.PRO-SUPPLY LTD.'
Dept AB, 4 Beech Court,

Pocklington, York YO4 2NE

Tel: 07592 3723 (24 hours)
T r ade E nq u i ries Welcome

0

;1, d
'@$.

Machine Code
graphics
routines
lor the

BBC MICRO
A&8,

ELECTRON

T()P

SAUINGS
PSINIERS
BFOTHER HA 15

SHEETFEEOEF

340 00 391 @
7130

21275
155 25

62m
185 @
135 00

EPSON BXSOT

EPSON FXSOP/T
EPSON MXlOOF/T
EPSON FXIOOF/T

2't2 00
237 00
32! @
350 00
.130 00

30 oo

243 60
272 55
372 @
a02 50
a9{ 50

34 50

JLlKt6100 33500 385 2s

MANNESMANNTALLYMT80 r99 00 228 85

OXI MICBOLINE SOAP
OKI MICFOLINE 824
OKI MICFOLTNE 83A
OKI MICBOLINE 92P

255 00
395 00
395 00

207 U)
293 25
454 25
45a 25

SEIKOSHA GP ]OOA 16500 r89 75

175 00 201 25

1A2 00 209 30

corrPurEns

coMMoDoRE r5al Drsx
COMMOOORE C2N CASSETTE

152lf
165 21
36.51
59 50

11a 99
16999

64.43

r,696.25
2.f54.25

9r7 50
1840 00EPSON OX10

r.475 00
2,395 00

8so.@
1600 00

FAIRHURST
!NSTRUMENTS LTD

Dean Court,
Woodford Road,

Wilmslow, Cheshire
Tel: 0625 533741

LEARN TO PLAY
BRTT'GE ON YOUR
HOIT'IE COMPUTER

Enjoy learning to play bridge with Bridgemaster, a
complete bridge tutor proressaonally prepared with

world expen Terence Reese.
Listen to the commentary as you are coached step by

step through the 9ame. While you listen you will
learn and play bridge. Eridgemaster contains

commentary and computer tapes and a useful
reference book - everything you need to learn bridge

Personal Computer World

-. ' Home Computing Weekly.

For rhe BBC 8, Electron, Sinclair ZX Spectrum,
Commodore 64 €19,95

Availabl. ,.om Boots and otlrer le.dlng sto.es
or dirccl trom Scrln Sottware, Frccpost. Dcpt

AB7, PO Bor 163. Slough SL2 ,YY,
, .:- :i: :!_ii...e!pay.beroSen.Sofiware

BRTIDGf
DIAITfR

t35

0 MAYFAIR MICROS
362 YORK ROAD, LONDON SI/YI8 lSP

o'l-870 3255

Complete range of BBC equipment
including Econets, Printers, Plotters,
Colour Monrtors, Graphic Tablets,

Upgrades, Disc Drives, Disc Controller
chips, Torch Computers, 280 Discpack.

Extensive range of Software
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Prices lrom
s.t20-t300

Deoler enquiries rYelcome.

oJr B6ir€ss, DonEslic & EucotidEl Progrorrs
o,icilclCe on cossdle or disc.

r07 MEMO-CAIC tt2.95 + VAI B C/D
''It m!si b€ 6mong ths ls.st €xp€nsivs pisces ol usstul soliwrre
/ou will ever buy Bevu6 by Pr6ctical Computang July 1983
This is a datsbas€/calcsha€t program which is allows up lo 255
columns Th6 number ol rows is autofr.rically soi lrom 5 ro over
IOOO dep€ndi6g on tho columns dsc16rocl Aoth numeric and
alphamoric data can bs stor€d in any csll an.l can bs ol any length
up ro 255 char.ciers
.106 PAYROI! (W or M) l2tl.95 eoch + VAT B C/D
Two pErl program. to h6ndle th6 w.ges on 6 w.6tly or s6p6r.tely
on a Donrhly basis lor up ro loo 6mployees in m6mory .l th€
sama rime Ord6r as WEEKLY or MOI'ITHLY Ooduct C5 O0 il both
w€6kly & monthly progr.ns purchased at sams tins A PAYFOLL
updale servic6 

's 
ollered 6l C6 OO per annum + VAT

304 STATPACI( 99.95 + VAT B C/D
A s16listic packrge wrirt€n by Micro,Ai.l thai lirst app6ar€d in rhe
P€rsonal Compur€r World mas.r,n6 b€rwe€n aurumn ol l97a.nd
tho Sprinq ot 1979 as a seri6s ol ari'c16s
This lascinaring suire ol modoles willappeal to Schoots. Cottsges
and businesses alike proving €xrremsly valuabls

t02 cAsHloo( 0rr.95+vAT B c/D
FIAST CHOICE. This is a .louble snlry cashbook program lhowing
cash .nd bank crsdits and dsbits. i s 4 columns Any numbe. ot
indivi.lual accounrs can b€ used and inalys€d or toi.lla.l
individually or cumulariv6ly by associ6r6d group
IANGUAOE & UtlLltY IOMSriom morry.ourcet irom el8
SEXD TOW FOPOUP FTTE 8IOCHUI:!
Mosl of our progrqms ore on PRESTEL (Micronel)
' 60043703 ond con be down looded direclly.

25 Fore Slreel, Proze, Combome,
Cornwoll TR14 (UX UK Tel: (0209) 831274

* SEIKOSHA
PRINTERS

A new ronge ol prinlers
(Spectrum Compotible)

replocing
existing models. ffiicro-Rid

EPROM PBOGRAMMEB
A vsry high quality product dircct lrom
the manulaclurers. conlained in attrac-
tiye sloping box with lon insediol l0rce
soclet and neon indicalor lor pro0ram-

min0 filted as slandard, the sottwarc
adopls the high elliciency msthod lor
programming 2764 and 27128. This
allows up to 100% ,aster progrrmming,
soltware in machine code, supplied on
casselte and can be placed in eprom.Vrry
easy to use. menu driven wilh easy l0 use
inslructions. This unit is complelely srll
conlainrd with its own power supply and
pluos into the user port.

Tt{ts pBorEssrot{Ar. u1{tT Au.0ttS:
!. Will prceramr 2116, 2132, 2532, 27 64 .nd 27128 eproms.

2, Copy eprcm into momory and compute checlsum,
3. 8l.nl checl eprom.
a, Prolram lprom lrom mamory.

5. V.rity byls by byle and compule choc*sum.
6. allow huflor slan srca to be changsd.
7. All opealine 3yslem c.lls mey bo us€d when in m.nu mod..
E. S.mi-inr.lli0anl ,rogr,mmine. Typical tim, to pro!ram a 276{ 8k devic0 is appror.

50 s0c. dop.ndin! 0n th. d.la l0 b0 programmod.

9. Addilional soltware suppliod lo enableyour own pro!rsm lbasic or machine codallo
ba pul into 0prom wilh lh€ nrces3ary l€ader rnlormslron to allow calling wrlh .
'commsnd. oownshrh aoulrnolo ansblo basic pme,sms to ba run rs also suppftod.

C0ST f46.50 please add l5%VAI f1.00 post aod package

O8DE8S T():

H.C.R. ttECTR0lIlCS, ll|dustdrl Uoit A8/6/84
Parkcr Rood, Cholmslord. Essrr CM2 0ES.
Access 0rders Phonel

Chelmsford (0245 ) 350188 24 hours

FOR THE BBC BBC B Comp(,|,, ', S m99.00
12 BOM C8.00
Talung RGB Mon l0fs 1247.00
[4rcrovrlec l,4onrlor e247.OO
Sanyo Green Monrlors e97.00
D sc Dnves lrom t199.00
Joysl cks rPa | €17.90
Wordwrse \!ord Processo' c39.m
Vew Word Proccssor S59.m
Acorn E ec:ron (Phone Avarlab llv)
A I conneclors p ugs and sdckels lor BBC r bbon cable. drscs
C.20C15C12 cassetles etc nslock
Cenlronics Pnnler Cable (BBC & D/agon) f12.90
RTTY Program{orBBcB 17,50
R T T Y Crrcu I Eoard rnclLrdrng rnslruclions €6,30
R T T Y Eprom Vers on 920.00
Computer Dusl Covers e3.00
Star Geminr lox Prrnter rncl cable l275.OO
CPBO P|nlerr llnc Caber €230,00
Prinler Cab e (BBC or Dragon 32) €12.90
Epson Rx80 FT. FX80 (Phone avlllability)
DRAGON SERVICE CENTRE
Dragon 32 f150.00
Dragon J2 D sc Dr v. r n. Conlro cr r 1275.@
Joyslrcks (pair) [14.90
ZX Speclrlrn.l8K C129.00
ZX Spectrum 16K C99.90

DRAGON, BBC, SPECTRUM DEALERS

Wrde range ol sollware ,or BBC Dragon 32 ZX Speclrum etc
P eirsc send SAE lor 1ul sl Posl and packaqc (rn s,nall lems fl
A avarlable ma order Access and Vrsa 24 hour phone A I pflces

rnc ude VAT al 15co

S P ELECTRONICS
4E Llnby Road, Hucknall, Notts NG'15 7TS.

TEL: Notls (0602) 640377
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MODELS A/B ELECTRON COMPUTER CLUBS

It's easg to feel you are alone
when you are sitting in front of
your micro wondering why it
won't do what you think you've
instructed it to do! But you need
never be alon€ again. User
groups are springing up all over
the place and can be an in-
valuable source of help, enjoy-
ment and inspiration.

We list here some of the
clubs that particularly welcome
BBC and Electron owners. If you
don't see one in your area, why.
not start one up and let us know.
Please remember however that
this list is by no means com-
prehensive.

A new group has been formed for
radio amateurs who use their
BBC Micros within the hobby. It
is intended that meetings will be
held on a bi-monthly basis in East
London. There will also be a'net'
on 145.200 Mhz. (S.8) on Friday
evenings at 1930 hours local
time.

Future meetings at The
Design Block, Eastlea School,
Hilda Road, Canning Town.
London 816 will be on 10 July
(demo on database and log keep
ing in Amateur Radio), 11th
September and 6th November.

The cost of m€mbership will be
f2.00 per annum and all en-
quiries should be s€nt, enclosing
SAE to: The Secretary.
R.A.M.U.G.. C/o R.A. Webb.
39 Aldworth Road. Stratford.
London E15 4DN.

Norfolk College of Arts and
Technology.
Tennyson Avenue,
Kings Lynn.
Tel: 67144 ext. 323

Caterham Leisure Centre,
Godstone Road-
Caterham,
Surrey CR3 6RE.

Join forces, merge
resources. choose from
BBC and Electron clubs
around the country.

The West Herts 80 Users Associa-
tion has decided to start a BBC
unit sub group. This will allow
them to maintain bulk purchase
schemes and membership of the
BBC computer literacv scheme of
which the Association is a mem-
ber.

As an Association, with a
constitution, bank account, regu'
lar premises and organisational
expe ence, the unit can offer a
service to BBC users who want
their own club.

R. C. Smith. the Herts Asso'
ciation secretary, tells us that the
present venue is just ofl the A405
near St. Albans, within easy
access of the A5, Ml, M10 and
A1.

The present membership
comes lrom the local area of
Hemel Hempstead, Tring, St.
Albans, Watford, Hatfield and
from as far away as Ware, Lough-
ton in Essex, Slough and Ux-
bridge. They also have a few Lon-
doners for good measure.

Department of Electronics
Norwich City College,
Ipswich Road,
Norwich NR2 2LJ
Tel: 0603 60011 ext 231
Contact: PaulBeverley

Meetings are held at Norwich Citv
College twice a month during
term time. On the first Tuesday o{
each month a visiting speaker
takes part. On November 1st Mr
Chris Pointeer and Mrs Diana
Thomson survey educational soft-
ware. On the third Tuesday of
each month there is a workshop.
All meetings take place at
7.00pm. The first session is free,
thereafter you pay the
subscription of [3.00 (students
and OAPs 91.50).

Contact Herman van Gest€l
Moye Keene 106
4791 BH Klundert
Holland

Desffibed as a nationwide BBC
User Group in Holland, the Big
Ben Club has been around since
the foundation back in Aprll
1983.

'[el: Caterham 48304
(M Goldsbrough) or
Caterham 43316 (J Hodges)

Contact: M Goldsbrough
(Centre Manager) orJ Hodges

The club has started at the
Leisure Centre which has a
Model B BBC Micro available.
Meetings are on Thursdag nights
at 8.00 pm and new members
(and their micros) are welcome
to come along.

23 Sandy Close,
Petersfield.
Hans GU31 4HF.
Tel: 0703 4059 (evenings)
Contact: Peter Smith

E'stablished back in 1980, the
Fareham and Portsmouth
Amateur Computer Club have
recently organised a referral
service and a Users Club for the
BBC Micro. The group meet at
7.00 pm on the third Monday of
each month at the Portchester
Community Centre.

@
OJnform
PO Box 716
N3191Horten
Norway

The Scandinavians have shown
great interest in the BBC micro
along with most of Europe. In
Norway Oivind Grenness has de-
cided to set up a club. Contact
him at the above address.

8 Briar Grove
lngol
Preston PR2 3UR
Contact: Mr D. Coulter

8St George's Avenue
High Lane
Tunstall
Stoke-on-Trent
Tel:818499
Contact: MrM. G. Forster

St. Stephens Parish Centre
Station Road
Bricketwood

RADIO AMATEUR MICRO
USER GROUP

PRESTON BBC USER
GROUPTHE FAREHAM AND

PORTSMOUTH AMATEUB
COMPUTER CLUBKINGS LYNN AND WEST

NORFOLK BBC MICRO
USER GROUP

POIBUG BBC USERS
GROUP

BIG BEN CLUB

CATERHAM LEISURE
CENTRE COMRJTER
CLUB WEST HERTS 80 USERS

ASSOCIATION
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the ways we keep a check on the
that appears in the press, on
in the cinema is by responding to
complaints.

Any complaint sent to us is considered
carefully and, if there's a case to answer, a fuIl
investigation is made.

If you think you've gor good reason to
complain about an advertisement, send off
{or a copy of our free leaflet.

It will tell you all you need to know to
help us process your complaint as ,,
quickly as possible. I
-- Th" Ado.tisint Standards Authoritv. Y
It an advertisement is wrongwe're here to pui it right.

ASA Ltd, Dept 1 Brook House,
'Iirrrington Place, LondonWClE 7HN

One of
advertising
posters and
consumers'

Itb easv
to complain about
an adverilsement.

Onceyouknowhow

MP
B.B.C. MICRO SOFTWARE

EDUCATIONAL RANGE
ilP Sotlwll! & Strvlc.a sDec a pe rn o'ooucrng good quat ysoriware tor
llrp BBC lrlcro Tie rarge ol games eoucarronar aro irttrei prog.am5 ,5
conlrnually berng exlended
PASSWORO - EXGLTSH (BBC/B)
PASSWOnO rs a wo,d game des.gred ro teach sper,ng and
comorehen<ron sl lls Io junor schoor chrbren The player has tanded on ar
a[en planet and mustatiempl to retease a number of p.isoners hetd caplive
The games rnvolves lhe completion oi a serieseach wilh a missrngword. a
correcl a rswer re eases a or soner Gr aor.rc s are used I hroLghoLl the game
Tne paciaqe comes wrrh two r les eacn conra'r 19 200 iuest ons- Atso
supoled rs a l,'e marrtera.ce orogram WOROFILE ihrs (outo bp Jseo to
c eale quesl ors Covennq a w.de ra'lqe ot roDrcS

411,50 (Cass) g1{,q} (Disc)

CUI'N' VAL - MATHEMATICS (BBC/B)
CIJT 'l{' VAL s a hrghry versar e mathema trcs program surtabte tor use w'tn
ch'ld,enlromlio16. I he orogram rs des,gned Io hetp lhe undq sta rdtnq ot
a wloe ange o, marhemarical erpressrons and allows an erptoralory or
rnvesi,qarrve aDproacl'by ihe user. ThF package comes compteie wrh iour
sets ol dernonslratron queslons and luttinslructrons. Further exercBe sets
are available lrom MP Sollware and can easity be compiled

fi4.50 (Cass) f14.SO (Disc)
accuRATE - xaTt{EnaTEs GBC/B}
ACCURATE is a progrem desioned to assisl sludenlsobtain a reasonable
esr'maie lo quesr'ons whrct requirp an e,p,ess,on lo be evatua ed [,s
suriable lo,,rse w{t srudpnis rro11 7 ro I8 The proq,a- g'ves a ser otqucslor\ wt'ch mLs be arcwered wrthrn a .eni,n aeored ot accLracv
selec,Fd lrom a meru ar r1e slan ol the p'ogram Thdy -ay oe sct as
ques ions w'ln answers accurate Io 5 srgnrl,cant ,'gures d, Delwpen 5 ano
30%ollha answerasrequrpd'lheprograhcomeawrthtul'nsiu(rrorsand
demo4st'aiior erercrses Further Fyerc,se sets arp avartabre

Cl1.m (Cass) fi4.m tDisc)
All pdces lnc{ude VAT and po.t Ee wlthln U(. S.nat SAE lor tu r.noc
ol progranr ,nd prlca ll3t or 

'ttk 
your local dcatar. Tr.dG .nqurla!

w.lcome. Ch.quc. p-ry.bt.,to p Softwar! o. phone wtth you,
Accala/Vlla card nonbar.

MP SOFTWARE & SERVICES
165 SpitalFo.d, BromborouEh, Merleyrldo 162 2AE. T6l:0513343472

This space is donated in the interests of high standard s of advertising.
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- ecode
cdPers

The BBC micro lacks a circle
drawing routine in its BASIC, in
spite oI the wealth of other
powerful commands. Plenty of
people have wanted one, and it is
not too diflicult to write a BASIC
subroutine that can do the job.

ln machine cod€ it is a dif-
lerent matter. The main reason is
that the obvious way of drawing a
circle, or any more general curve
llke an ellipse, involves using
sines and cosines. There is
another way, equally accurate,
bas€d on the Iamous theorem of
Pythagoras, but that involves us-
ing the square root function. All
very well in BASIC, but how can
you calculate sines, cosines or
square roots in machine code?

It is possible. oI course, since
the BASIC interpreter is doing it
ln machine code. on the BBC
micro or anv other computer. But
calling BASIC routines lrom your
own machine code is very dif'
ficult - impossible unless you
know the 'enhy points' o, the ap-
propriate routines, and exactly
what they do - and also risky
since the entry points differ in the
various issues of the BASIC inter
praer ROM.

Unless you are a real expert.
you will not want to call BASIC
routines or write your own sine
and cosine or square root
calculating roulines, to say
nothing of the multiplication that
is also needed. And all to draw a
simple circle, so easy in BASICI

TRICKY
One solution is to us€ a simple
'trick' program that draws
reasonable circles provided they
are not too small, without using
sines or cosines at all. Try pro-
gnm 1. I have discussed a very
similar program to this in a
previous issue ol A&B Com-
putrrrg. (lncidentally, lf any
teachers are reading this, the
question oI just why program 1

draws a circle might make an in-
teresting sixth form discussion-)

The procedure PROCc is us-
ed as follows: A% is the radius.
X% ls the x position of the cen-
tre, and Y% the y position oI the
cente, all in normal graphic
coordinates but divided by 4 in
every case. Since no special func-
tions like sines, cosines, square

Coding a
can he a

Circle command
tricky business.

dinat€s divided by four. From
machine code, the appropriate
values are simply put into the A,
X and Y registers, and CIRC is
called by JSR CIRC.

Two subroutines are used,
which I have called LIMO and
NEGAT. LIMO performs the
equivalent of the BASIC PLOT
statement, and hence is capable
of drawing and Iilllng hiangles as
well as doing the simple MOVE
and DRAW (PLOT 4 and PLOT
5) lt is us€d for here.

LIMO is used likc this: iI the
PLOT statement in BASIC is
PLOT 5,100,200 then the line
A% -5: X%-25: Y%-50
CALL LIMO
will do the same thing. Notice
that X % and Y% are a quarter oI
the values used in thg normal
PLOT statement; this is so that
they fit into one byte, and it
means you cannot draw in a fairly
wide strip down the tight hand
side of the screen.

From machine code. ol
course, it is just
LDA #5
LDX #25
LDY ,f 50
JSR LIMO.

The other subroutine,
NEGAT. is the one used to divide
the two's complement negative
numbers by 16. lt does thls by
Iinding the absolute, or posilive,
value oI the number, dividing
that by sixteen, and switching its
'sign' back to negative. Sftatght-
forward. if a little cumbersome.

The main part of the
assembly language follows the
BASIC fahly closely. Overall the
machine code is almost exactly
the same length as program 1, in-
cluding the first part that sets up
A%. X% and Y% and calls the
procedure. It is quile a bit longer
than PROCC alone - but then
drawing circles is difficuk in
machlne code, and the machine
code does include the subroutine
LIMO, which may be useful in-its
own right. Program 2 has a long
way to go in terms of quality,
especially for smaller circles, and
the circles cannot overlap the
edges of the square screen
without appearing at the opposite
edge: but any improvements I
shall have to leave to you.

roots and so on are involved. it
should be possible to rewdte pro-
gram 1 in machine code.

However. there are some
problems. First, there is some
division: but notice that I have
chosen to divide by 16 (though
another number would do)
because this is €asy in machine
code using the assembly
language mnemonic LSR A.

Second. and more difficult,
the values of A% and B%
become negative in the course of
the drawing of the circle.
Negative numbers in machine
code are represented by bytes
greater than 127 (&7F), or bytes
in which the top bit is 1. This is
called the 'two's complement'
method of writing negative

numbers: for instance - 1 is
r€presented by the byte &FF
1127) .

In fact the two's complement
method works fine for the
machine code version of the cir-
cle drawing routine - except that
odd things happen if th€ circle
hits the edge of the screen, and
the two's complement negative
numbers have to be treated in a
special way to divide them b9 16.

Apart from this, the machine
.ode vercion follows the BASIC
fairly closely. Program 2
assembles the code and then calls
it. The assembly language is in
the long procedure PROCassem-
ble. Again A% is the radius. X
and Y% are the coordinates of
the cenhe, all in graphics coor-

l
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PROGRAM LISTING I

REI.I PROGRAM CIRCz

PROEessemb 1 e
I'roDE4
AZ= 1 OO : \7.= tZQ t Y2,= tZO
CALL &EOO
END

LDA *4
iIgR LI].IO

\ srt up the loop Eounter
LDA {t255
ETA &A9

. LOOP

PROGRAM LISTING 2
LO
20
30
40
50
60
70
BO
?o

160
llE
120
130
140
159
160
t7B
lEa
lc)o
2AA
2to
229
250
24$
239,
260
270

DEFPROCassemb I e

OSAStrI=&FFE3
FOR O7=OTOS STEPS
PI.-&COO

t oPT oz

. CIRC
\ store A, Br X

STA &BO
LDA *Or STA &Bl
sTx &a2
sTY &A3

\ movc to starting point
TXA
CLtrr ADtr &8O
TAX

\ divide B by 16,
LDA &BI
BPL Cl
JSR NEBATT Jl.lP C2
.cl
LBR AI LSR A: LSR AT LSR A
.C2 \ ...end edd it to A
CLtr: ADG &8O
STA &SO

\ divldc A by 16r
BPL CS
JSR NEGAT: Jl.lP C4
.c3
LSR AT LSR A! LSR A: LSR A
.C4 \ ...subtrrEt B from it,
SEGI SBE &Bl
\ ...end rcverrG ri 9n
sTA &At
LDA {t0r gEtr: SBC &Bl
sTA &8t

and Y

zAE
299
308
slo
s20
s50
348
350
360
370
5EO
590
4o0
4lE
429
450
440
459
460
47c,
4AO
490
500
510
520
530
548
558
560
370
5EE
s90

140 A&B COMPUNNE JULY/AUGUSf 
'984

MODEL A/B ELECTRON

IORE].I PROERAI.I CIRC1
20HODE4
SOAZ-1OB
4gr?E!t20
5AY'A=Lzg
6OPROCC (A7. tX7. rY%,
TOEND
BO
?ODEFPROEc ( A7. 1 X7. I Y 7.,

lOEBZ-O
I rbHovE (xx,+Ax,t *4.Y'A*4
12OFORl7-1TO255
1SEA?(-AI+BZD I V l6
l4OB7.=B'(-A7.D[Vl6
ISODRAW ( XZ+AZ) *4, .IY'A+BZ,) *4
I6ONEXT
lTOENDPROC

\ rdd c.ntrc troordi nrter



I
MACHINE CODE

920
930
q40
950
q60,
979,
?ao
?90

tooo
ro10
to20
1030
tcj40
1oEO
tobo
tg70
1oEO
ta90
I lAO
1l1E
1120
1134
r 140
I150
r 160
ttTa
I tBO
tt?q
1200
t2t9,
1220
r23E
1240,
t25A
t260
L27A
t2BO
L290
1500
13 rO
r320
l35E
1340
1350
1360
t370
1380
1S?E

BtrC L2
INC &86
.L2

CLCI ADC &BS
TAY
LDA &SO
trLtrr ADC &82
TAX

drew I ine
DA I+5
BR LII-IO

\ repcat
DEC &89r
RTS

255 times
BNE LOOP

660
6to
b20
650
640
650
66
67
6B
6?

o\
OL
ai,
o

7oc,
7to
720
739,
74@
750
764
77@
7a6
790
aoE
BlE
e?s
430
B4B
450
860
870
BAO
890
9to
9Lg

. LIMO
\ routine to perform PL0T
PHA

\ store the coordi nates
STX &85
STY &87
LDA {+O
STA &86: STA &BA

. NEGAT
\ to dividr nEgative byte by 16

\ reveree si gn
STA &BA
LDA {tO: SEC: SBC &84

\ divide by 16
LSR A! LSR A! LSR A: LSR.A

\ revErse sign agai n
5TA &BA
LDA lt0, SEtr: SBC &AA
RTS! l

NEXT OZ
ENDPROC

Xby4

Abt : - r: _ - ., 
_. ,.lf AU9UST 1984 141

\ multiply Y by 4
ASL &47

ECtr L3
INC &AA
INtr &88
.L3
ASL &47
BCC L4
INtr &BA
.L4

\ .ul ti p 1y
AS- &85
EC LI
lrG &a6
rG &46
.L1
E- t&t

\ VDu Eequence of PLOT
LDA I+25
JSR OSASCI
PLA
JSR OSASCI
LDA &85
JSR OSASEI
LDA &86
JSR OSASCI
LDA &€7
JSR OSASCI
LDA &AA
JSR OSASCI
RTS

l



The only expandable console Ior the BBC The
consoe wrll house dsc drives 2nd processor
leelext adapler elc Wrlh alt wrrng oul ol sghl
w th n the conso e Coming soon: an extra bo I
on module lor exl.a expanson space Yes Ihis
console wrll grow wlh you Basrc consoe as
shown on y e39.99 * VAT p Lrs t.l00 p&p Send cheque made to
Silent CompulerE [4atchrng pnnler srand can doL]b e Ior VDU sland
over lhe mrcro on y C14.99 + C2 00 p&p For more delarls SILENT
COMPUTEBS, 27 Wycombe Rd., London N17 gXN. Tel:01-801

3014. MAIL OROER ONLY, Vlewlng by appointmenl only,

\

BBC CONSOTES

Lrneage: 4up per woro. El 
=Semi dlsplay: e9 00 per srngle column centimetre.

Ring for information on series bookings/discounts.

All adve(rsemenls rn thrs sectron musl be prepard
Ac,verlrsemenls are cccepled sUbtect to the terms and condrtrons
pflnled on the advertrsemenr rale card (avarlable on requesl)

Send your reguiremenls to:
JANE EDMUNDS, ASP LTD,
1 GOLDEN SQUARE, LONDON Wl.

01
I

437 0699

accEssoRtEs
BBC EDUCATIOI{AL programs
(see soltware listinos) Send SAE
lor colour brochure. Bryanls
(Educalional) Sottware. Bognor

TYPEASY BBC B or E eclron
complele typ ng course 139
graded exerc ses. error checks
timer Casselte f8 95. Drsc t12 50
Carswell Cornputers. CarswelL
Barn, Faringdon. Oxon SN7 8JN.

AOVENTURE II{TEN ATIOI{AL
- lhe v.rt b.al ol Afrer can Adventure
games l.oh the tatenred Scott Ad.ln.
ol Orl.ndo, Flo.ld. - l{or Ar.rr.Oi.
on BBC C....ll.l 4 

'nd'v'duar srqas
each ar l? 95 nc vaT rPosraoe Freer
SAGA No 1 - adv.ht0r.r;nd N6
2 - Plrul.. Adv.nl0r.- No 3- s..rr
lll..lon. No 4 - Voodoo C..tl.. Also
avairabre 7a7 Fttohr Stmotrror a895
lDist tll95 73, Fttaht Stmut.tor
!995 Pa( ot ,ree'lroarrnq toyslicksf]5 95. pair ol seri-cenrerinq joysncks
!1795 Send your cheque or PO lo.
eracny lhese amo!nis: VAT and
poslage s r.cludsd or wrle al.ocosi
lo oor FFEEPOST addiess ror a FREE
bro.hure/order lorm Dealer Enq!rnes
wercomo kn..l Gurr A..ocl.t...
Fr..po.t, 140 Hlgh Sr., T..t..d.n,
X.nl TN30 €aF or T.l.phone: 05t06

a2fa,

FOOTBALL League Team 88C B
and Electron manaoe your own
leam 88 teams. injlries. lete-
prinler etc Only f3 50 D Spencer
Depr A. 230 Lowofanqe Avenue.
Billlogham. Cleveland.

FRENCH ., ::
lyprng
versa
) nan

by French words kill
English equrvalenl. or,
many levels Also n
llalian and Spanrsh Cassetle
87.95, disk e11.50. Carswell
Compulers, Carswell Barn. Fann.
coond. Oxon SN7 8JN.

TYPE INVAO ERS
''',]:
4 speeds. surls chrld or
Cassette f6 95 D sc
Carswell CornplLrers. C
Barn Fafingdon. Oxof SN, 8JN

HARO COVER
BBC F] 2 50

E eclron 19 95
SOFT COVER

BBC 13 95
CARRYIT{G CASE

BBC t34 95
MICROVITEC

COVEF
15 95

A I your compuler needs lrom
our lree cornprehensrve

cala ogue
Conta nrng wrde range 01

accessor es ptnlers. r bbons
d sketls loyslcks soltware

SAE lo Allcom Fr€€ Posl,
20 Harwood Rord, Lltchlleld,

Stelt!. WSt3 6Bn

UNBELIEVABLE
BUT TRUE!

C emoes Sollware pul up lo three
abso urelv rop quariry BBC E e.rron
Games on one casselle lor e7.95.'
Arcad€games games oldeducl on
plus olhe. casseltes
'Ava able al W H Smrlhs ,or only
e6.95-

CLEMOES
SOFTWARE

BBC ''IMAGE"
The ultimale lape beck-up

SrFl
,6 Woodvlll. Rord,Ermoqih EXB rSw

T.r: (0395) 27574r
Casselte basod Ed!calronar Sotiware
Ior BeC micro Suilabreio.all irom 7 to
18 Programs rrom t4.95 

'ncrudeWh.l.lt l20 quesr,ons ryDe oamel
Wordll..h lro aid 'n the /ncrease ot
read'ng ag6) ttMrtb/Pl.ceEt (add.
subtad drvrde m!ltrply a.d cneck
pla@ values) Proso lS 95 LOGOsryre
rnclldes OBAWN MOVE TtrAN an;i:
manual) Also TRANSlormalof oeo-
meliy ANAGRAM and BA5ICA1LY

BBC BASIC Sookler l!1) & olhers

COITPUTER SOFYWARE and
accessones. Send 2 x 16p stamps
lor lree lsls staling which
computers 1o: Eleclronic Facilities
3 Hrgh Streel Sandy Beds SG19
1AG

BBC BUGGY lor Model B
compuler - as new all soltware
needed [150 ono Te]ephone
036581274 alter 6pm

NEW TO COMPUTING

I ,t Compuler Workshop on
0l-318 5488.4 Lee Bigh Road.
Lewisham, London SEl3 5LO.

Chtldreis llaltday Oourses d/so
avatlabte

BBC MICRO

' Perilron. Oepl A8, 21
Woodsrde Boad. London Nl2

9EN.

CREATING, wfltrng and setlino
sollware helpful hrnls and rdeas.
Send e2 to Irr A Shaw.8 Yeadon
Drive. Soulhowram Haliiax. Wesl
Yorkshire

SOFTWARE
APPLICATIO}IS

SOFTWARE
EDUCATIOT{AL ADD-OIS

GOURSES

ADV!CE

A & B COMPUTING - crAssrFrED ADVERTISEMENT - oRDER FoRM

1 2

4 5 6

7 8 I
10 11

13 14 15

Please place my advert in A & B Computing for

Adv.rll.. n.lld.lly in lh6. column. lo ov.r 1(x,,000 rod.r. io. only
40p p.rwodl (nlnrmum ch..g. i5 wo.d.). Slhply prhl you, m....!.lr
lh. coupo. .nd iend wllh your ch.qu. orpo.l.l order m.d. p.y.bl.lo
Argu. Sp.cl.ll.l Publlcailon. Lld. to:

CLASSIFIEO DEPARTM€NT A & g COMPUTING
No.'l Golden Square, London W1.
01-437 0699

Name

Address ............

Tel. No. (Oay)

f] rssues. Please indrcale number ol insertrons required

t42 A&B COMPUTING JULY./AUGIJS| I9A4

A & B COMPUTING

SOFTWARE
GAiIES

EDUCATIOilAL

An amazing !3.80

I C9.95 a

12.



A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

HAMPSHIRE

COMPUKWIK
(Home & Connnenla Compuler Serv,ces Lld)
O,irqal Acorn dealers and se.vrce cen[e
specraltsrng rn busrness syslems lor lhe BBC
Also slocks and supplres SpeclrLrms. drsc
drNes, pop! ar sotlware and moslaccessofies

22 Ma,tel Square, Biggle3w.de,
Bodt SGlS 8AS

Tel: 0767 317300

DARLINGTON COMPUTER
SHOP

Oli c a BBC M crcd€aler and so,v'.e cenlre
F! range ol nron lors d sc dr ves and pnnlers

'n. ud nq Torch 280 drsc pack Ava lab e lor
demonslrel on

75 Bondg.te, Da,lington, Co Durham.
.|.el, 

0325 487478

TOTNES COMPUTER SHOP
4 The Plaln., Tolne3, Devon.

Tel: 0803 866095
Compuler earn ng cenlre M cro compLrters lor
fome and bus'.ess plus penpherals soilware

and accessoles
MAIL ORDER ENOUIRIES wELCol,lE

r
NEW BBC DEALER

IN ESSEX
Estuary Soilware Producls now have
BBC s rn slock logether w lh a wrde range

of soflware and accessones
26'l Vlctoria Ave., South€nd-on-Sea,

EF Credll Card Holders m8y phone
lheir ordeB (0702) 43568

BAYTREE
COMPUTER CENTRE

A!thonsed A.orn Servce and lnlormalron
Cenlre Upgrades repars and lull ra,rge ol

soil{ar. Compule. books specalrsl
I3 THE PRECINCT, WATERI-OOVILLE,

HAMPSIIIRE TEL: 070 '14 3O8a

'+Q I li.":js?f 
*""

J\rL i?:r",ft.,
sY.t n suPpdladE.r r0qr67i 61rac
Co;pble ran9. ol Acori & Appre mrcrocompulers.

p€riph.rala, €nhancements..d sotlware
Aulhonz€d 3€rvrce cenl/e ror Acor. a Aoore
Ollrcrar Or3tr'butor lor Aco,n D.oducrs rn rhe

counlles ol
Ch.3hke, M6B6yside, Gt Mancheste. & N War6s

COMPSHOP
14 Stalion Road, New Earnet, Herts.

TELt 01 - 44'l 2922m
DISCOUNT

Everything lor the BBC
l\,4icrocomputer - Your local

d ea ler
MICROSEBVE (HUMBERSIDE) LTD

39 O3w6ld Road, Scunlhotpe,
S. Humberclde DN'15 7PN.0724 E40695

SPEC AL STS N [I CB')']OMPUTEB NETI/ioA(S

THE COMPUTER CENTRE
26 Anlaby Road, Hull,

Norlh Humberside o4A2 26297

Acoin BBC Torch
Lnexl 1o YTV & Go dslonos Opp Cec lC nemar

THE DATA STORE
6 Chalte.lon Rord, BromleY, Kent.

TEL: 0l - 460 8991

Open 930-530 Mondays to Salurdays
(C osed Wednesdays)

OIica Acorn dealer Ior wde range ol
BBC sollware and PerrPherals

KENT
MICROCOMPUTERS LTD

57 UNION STREET,
MAIDSTONE 52784

BBO Sales and Servce IoI hardwarel
Soilware Torch 280 Drsc D/ves

FAIRHURST INSTRUMENTS LTD
Complele range ol BBC equ pmenl

includ ng Econels Pflnlers. Plolters.
Colour lronitors. Graphrc Tabels Up,
grades. Disc Drives. Drsc Controller chlps.

Torch Computers. 280 D scpack
Extensive range ol Sollware

Dean Court, Woodlord Rd., Wllm.low,
Che.hlr! Tel:0625533741

L.S.A. SYSTEMS
Marple Computer Centre
BBC Micros, Disc Drves Prnlers,

[,,1on lors. Soilware. Upgrades

30/32 M.7ket St., ilarple, Cheshlre.
Tel: 061 449 9933

ACOFN TORCH APPLE DEALERS

I t-clrlr c.r,,/gu'," srr.rrr
Oficial Acorn/BBC d€aler and se ic€
c€ntre 75 Cro.t Sti..l, Sal.. 88C Model B.
El€crron. Disk Orives - Comana disc drives
r.om CSX f,149. Phon6 ror prices ol larger
drsc drives shugarl l00K singl6s, 8BC
d,scs TV (monilor accessories & sottware).
E'rnrers - Epson FxB0, RxB0 and many
Fo.e Also Sinclair ag6nb, Oric agsnts and

the Dragon service centrs.

BREWER & BUNNEY ECS LTD
T.chnology Centre, 70 Union Street,
L.titourne Tel: 0209 712681/716085

,', := 'a rge of software, Business,
:-: 

- -.'. :" and Games. lvlonitors.
l:: l'ves. Leads, Casselte

Fecorders.

DEVONCHESHIRE HERTFORDSHIHE

HUMBERSIDE

CORNWALL HAMPSH IRE

ITlicrs choice
Educ.tion.l Computing Speciali3l3
O,,icia Acorn dealer and servrce cenlre
Econel rnslallal on cenlre. Large range ol
perpherals and spares lor BBC M cro
Eleclron elc.

159 Havant Road, Drayton, Hants.
Tel: Portsmouth (O7O5) 32759r

AAB COMPUfING JULY/AUGUSf 
' 
984 ,43

BEDFORDSHIRE COUNTY DURHAM

SEND YOUR ADS
TO:

A&B COMPUTING
NO. 1 GOLDEN

SQUARE, LONDON
WlR 3AB.

TEL: 01-437 0699
Ext 336



A & B'S NATIONWIDE
DEALERGUIDE
01 - 437 0699

KENT GREATER MANCHESTER LONDON CONT

MEOUfiY EOMPUTEBS TTE.

. BBC a!thorized dealers and service
cenlre. Torch 280 d sc pack avarlabte.
Our own credl fact]llres . Access and

Barclaycard welcome.
We are open I trll 5 30 s x days a week
141 New Rd., Chatham, Kenl ME4 4PT.

TEL: (0634) 826080

The Ieading Cheshire dealer for BBC
Micro, Electron, Torch and other leading
micros. Fully-equipped seruice centre.

tUilmslouu lllicro (cntre
62 Grcve St.. Wilmslow.
Tel:9530891

The leading South Manchester dealer lor
BBC Micro. Electron. Torch and other
leading micros. Fully.equipped s€rvice
centte.

Stodport lllkro Cantra
4/6 Brown St.. Stockoort.
Tel: 061480 O539

El t tgh Carrllput t S!,tt tttt

Ol,oc€l Acorn BBC oea er an0 serv ce cenlre
36 Derby Roed, Hinckley, Leica LE10 lOF

TeI (x55 612139
BBC Model B Erectron. O'sk d.rves - Tea. 10OK
s'ngre rwrn. Shugart 100K srnqtes BBc drscs TV
lmonrlo,s acceslor'es A r6lrwar.r Phnr./<
Epson FxSo Rx8o. Shrnwa CpSo.seiiosha cp 1oo.
sra' OPSr0 Also S'ncrar/ aoents. Onc aoenrs and

oraoon sa,v,.a.PnL.

MICRO-MAYS
OFFICIAI. ACOFN/B6C DEALEF

BBC N4odel B Eeclron Prinleis: Epson FX80
Rxao sh,nwa CP80 Se,kosha GPl00 Slar
DP5l0 OlBk Drlv63: Teac l00K snge lwn
Shuqa( l00K s nq es BBC O sks TV lmon lors.
accessoies a.d soflwarel Also agenls lor
Ara. Cornmodore S nc a r Or c and Draqon
MAYS COIiIPUTERS, 57 Chu7chg.l., Ciiy

Centre, l-eiceslei LEI 3AL (0533) 22212

IiiIP G S
PEDRO COMPUTEB SERVICES LTD.
43/44 Hoxlon Square, London Nl 6PB
Tel: 01-739 6138 Telex: 295931 Unacom G

We specrahse in BBC hardware add-ons

THE VIDEO PALACE
Londons largest home computer
store Model B and Torch. ZX
and Commodore 64 stockists.
Full range of games software.

100 Oxlord Slroet, London Wl
Tel:01-637 0366

BBC SOFTWARE
Larqe ranqe oi lrles Credrl caro
orde.s by Ohone or ing ior iunher

dela ls and p. ce ls1
FABULOUS PHONES,

72 Hleh Slreel, Orplnqlon, X.nl
BR6 OUO.

T.l: (0689) 74051

H(CI MrcBocoMpurERs
120/122 Oatwen Slreet, Blackburn,

Lancs Tel:0254 672214
Open garf lo 530pm N,,lon-Sal (excepl

Thurs 9am lo 12 30)
ACORN/BBC OISTRIEUTON

fortf and Pascal ,or BBC lV cro and lor tpson
HX20 P,nlers D'sc D/ves Co.sun,abos

LAMBERTS
Otlicial BBC Computer

Stockisls
107/109 Burnley Road Padd ham

Burnley. Lancashrre.

TEL: (0282) 71459

Serving BBC users around the North
West Head o,fice - 1l Main Skeet.

Wigan Lancs WNll lQP Tet. 10942)
44382 Branches al Bolton. Chortey.
Preslon. Warnngton and Stockport

ACORT{ BBC COMMOOORE

COMPUTERS
Pau Eleclrrca Ltd 250 252 Grand Drve.

Raynes Park SW20.01 542 6546
ALSO TRAOING AS

Woods Radro. 257 Lavender Hrl SW11
a1 228 2682

Surpy af. F.,ira,s lo E{ju.aton and L..a C.u..rs

Bik$,:,$l*t-r*sitr:ltlirtN

CROYDON
CO MPUTE R
CENTRE
Ollca Acorn dealer and servce cenlre Ful
,anqe ol penph€ra s and spares lor BBC N4rc'o

' Fle.rr.n Torch -.r(-
29A Eig.toct Fd, Thornton Hctlh, Surey.
BRING THIS COUPON FOF C5 DISCOUNT

MICROROSE LTD
Oil,cral dealer and serv,ce cenlre aBC and
Commodore Fu range ol games and
educal ona sollware avarlable Ior BBC and

Comrnodore

MAIN STREET, HIGH BENTHA'I LA2 7HJ
TEL: (0a68) 62180

ACCESS/ BARCLAYCAFD WELCOME

TWILL STAB COMPUTERS LTD
Oillcra BBC Servrce and rnlormalton centre -slocks o, latesl Upgrades. Sy.lhesriers Drsc
Upq.ades A lo B Upgraoes Also a vanety ot

D sc Dflves and Prnlers
OPEN I 0 Ir I 8 - 6 days a week

l7 Rqglna Road, Southall, Mlddx,
fel: 01 - 574 5271

S.car - Aco.n,BBC - Oraqon Commodore

BUFFER M]CRO SHOP
Home compuler sollware lrom 6llth€ besl soi-
ware producers - over lhe counler of lasl lvarl

Order Servce
310 Slrealham High Rd., Londor SWl6

TEL:0l - 769 2887
Op€n: l0 30 530 Tles ro Sars r.osed \ro.oays

LEICESTERSHIRELANCASHIBE

SOUTH LONDON

LONOON MIODLESEX

oongrEi ctl'tE
II J

o n o
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TO ADVERTISE
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A & B'S NATIONWIDE
DEALERGUIDE
01 - 437 0699

SH ROPSHIRE

nrcllorax
Compl,Ccna

ACORN SIOCKISTS A SEBVICE CENTBE
Crmplete range oi Acorn,'8BC equrpment & up-
l,ades Pinlers (Slar Epson. Jukr). Ois. Dflvespace Torch 280) Spec alisr BOM s & periphoral
equ pme.l lsolrdrsk conp0rer concepls Educa-

nonal Sollware elc )

Rainlo.d l.du.tri.l E.t.t., itlll 1.n., R.intord,
Sr tl.lm.. t er..y.ld.. t.l (07{a88) 5242

BBC MICRO STOCKISTS
. Mode s A & B . . Acornsoll Soilware .. Joyslcks . Books . Epson &
Serkosha Pr nlers al specra pfices .

From: ANGLIA COMPUTER CENTRE
88 Sl. Benedicl's Sl., Norwich, Norfotk.

Telf (0603) 29652/26002/21117

SP ELECTRONICS

comPUJeram{,

to?bzt 264620 (0785141899

COMPUTER MECCA OF THE MIDLANDS

THE COMPUTER ROOM
BBC Nl cros. D sc Dfives. Prnters

Mon lors Sotlware by Acorn. Gar and
Mrcropolver - Garnes. Educatona and

Busrness

Thorne Houre, Easlvllle, Yeovil, Somerset.
TEL: 0935 20268

-d-COMPUTER
CABIN-

The store wnh everylhrng lor lhe enthusrasl
Olfrc,a Acorn compuler dealer and BBC

serv ce and niormalon cenlre
24 The P.r!de, Silvertulo, Newc.llle, Slall..

Tel: 0782 536911

Suffolk Computer Centre
BBC M.,orjotrrpule, Servce A nrormaron Cenrc
l\llcrocompulers . Drsc Dfives . I\,tonrlors
Maxrr & Darsywheel Pnnlers. Joystrcts
Cassplles. Lrqi[ Pens. Graohcs Tabei

Books & Sofiwere

3 Grdlnd St., Bury St Edmunds.
Telephone: 02ea - 7O5g)3
Open i\,ion. Sat 9 530

H((I
533 Durhrm Road, Low Foll, G.l.lhead

TEL: Newcastle 821924
lope,, 6 days gam 5 30,ro,Sar roan 53opm)

ACORN/BBC DISTRIBUTOR
Forth and Pascal for BBC N4icro and lor

Epson HX20 Prnters Disc Drives.
Consr.rmables

Specalsts rn BBC Compulers. Disc
Dnves Pr nlers and extensrve range oi

soilware
Ful ailer sa es servLce

48 Llmby Road, Huckwall, Notls.
Tet (0602) 640377

ABEBGELE COMPUTER CENTRE
8 Water Slreet, Abergele, Ctwyd.

0745 - 826234
BBC Acorn Torch specralrsrs Atso .narn

age.ls ACT S Us Apncol Zer rh

D sk Dr ves Pr nlers Joysticks Books
lvonrlors Large sollware setecton lor ga.nes
and Dusrness Access Barctayca(s wctcooo

LEAMINGTON HOBBY CENTRE

fu EEo, @
OlfElal 8BC Micro Dealer and Servrce Centre
Speciajrsts rn Monrlo.s Cumana and BBC

Drives and Epson Pr nters

121 Regent Stleel, Loaminglon Spa.
TEL: (0926) 29211

LORNE COMPUTERS

I .. .,:r,

12 High Slreel. O ban. Argyle PA34 48G
Tel: 0631 65635. Teler: 778548.

II]ESI COFST
PEBSONffL EOMPUTERS

47 Kyle Slreel. Ayr.
14292) 28s082

oooooooooooooooooooooooooooooooooo
E srnrncoM LTD g

$Zae Hign Sr.. Sullon 01-661 22668
E Soflr,rare: B-! ess. Ut y aro qa.res i
BDlsc Drlves: L\- l-edc, l\.4 sJbrsf ard6
P C a'1on P.inlers: I oso, Se "o.rd O".t. 36 Ser ano.J.r^r
$Open: sam lo 6pm Mon-sat tFr trtt 8pm) 3
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The leading B.B.C,
dealer in the North

:

,

;

We stock a

wide range
ot sollware
books and
peripherals

-ffi Local
seruice and

nodhern
mail oide.
centreYcrl{

E.9r...d.. Le i.t. sh.rrand r.1.. {0595) 2145
6BC

CASTLE ELECTRONICS
Ful ranqe of BBC Compulers n stock.
pus dsc dfives. prnters and monloTs
BBC Econet avarable Ring ior com-

pelrlrve pnces 0424 437875

7 CASTLE STREET, HASTINGS,
EAST SUSSEX.

EXPOBT ORDEBS WELCOME

RONNIE RAE MARKETING LTD

209 Norlh Sk€et, Le€dB 7. Tel: 0532 451508

157 Xin$ Road, Hrrrogale, Yorl.hire.
Tel: 0423 64851

Approved Acorn, BBC [,4 crocompLrler
dealer See oLrr d sp ay advenrsement ior

iurlher delarls

illIH-*E["?,FJ
t95 London Rd.. Bu.ger. kilr. Sr. Tel: O4a{6 45635

NORFOLK TYNE AND WEAR

STAFFORDSHIRE WALES

WEST SCOTLAND SUFFOLK

YORKSHIRE
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IE.LB
rfrlflvrcororEtuftt snEr tlrr^
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MERSEYSIOE sussEx

6,i#,ft

SHETLAND ISLES

BBC B's Plus R.nge ol Printers/Disc ffv6s/
Monitors. On Site Scrvicing/Upg..des -

Vari.ty o, Software
Courscs on BBC Micro lrom f15.00

NOTTINGHAMSHIRE

WARWICKSHIRE

SURREY
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Post to: A&8 Computing, Classified Dept., ASP, 1 Golden Square, London W1 or phone 0l-437 0699
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Company Name 

-

A & B'S NATIONWIDE
DEALERGUIDE
01 - 437 0699

ADVERTISERS INDEX
Acorn User Show ...25 Komos Software . .

Kelan Engineering
104

Am po lsoft 21 ....13
Acorn s6,57,64,65 MCL 104

138
136
135

APS ......
Bucon Ltd

IBC [\/ P Software ....
Micro Aid ......... 86, 87

Bridgemaster . . . 135 Mayfair Micros
Cheetah Marketing ..... 3 National Extension College ....... 109
CWP Services 51
CK Supplies 6 otc Ltd . .. ...

Opus Supplies
33

Carson Developments 13
Carsondale.
Computer Concepts
Datapen Technology

109
.47

109
105
IFC

Proxima 138
Pro Supply ... 135
Ph im ag 29

Dial Software Shiba 105
Data Eff iciency

Flite Software .

Softlife 13

First Byte
015
110
135

System Software ...
Superior Software ..
Solidisk Technology

110
oBc

Fairhurst lnstru ments Ltd 92, 93
SP Electronics tJb

Guardian Sof tware

. .. . . .77,79, 81HCR Electronics
... 104

... 136 Vig le n
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ASP
Presents

The Greatest Challenge Ever lir Face Man And Machine
( Atari, BBC B, Spectrum and Conrnodore 64)
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