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Une naime stanas out
for quality and value

When you choose aTAXAN monitor from Kaga,
whether it's monochrome or RGB colour,
you're choosing the best.

COMPATIBILITY

TAXAN monitors are compatible with all popular
micro computers. Apple ™, Acorn/BBC ™, IBM ™,
Commodore ™, Oric ™, Dragon ™, Research
Machines ™, Osborne ™, Tandy nclair ™
(with interface) — you name it, KAGA TAXAN's
made for it.

COLOUR RANGE

There are several TAXAN Colour Monitors
available from around £200 to £399, including:—

VISION EX (Resolution: 380 dots)— PAL or
RGB input — Built-in Speaker — Equipped with
smoked filter — Ideal display for Computers
and/or Video Recorders.

VISION Il (Resolution: 510 dots)— RGB Colour
Display — Capable of 80 column display —
Equipped with smoked filter — Built-in
switchable interface.

VISION Il (Resolution: 640 dots) — RGB Colour
Display — Suitable for 80 column display —
Utilises latest matt black non-glare tube —
Built-in switchable interface.

VISION PC — IBM compatible version of the
Vision lll in *IBM style’ casing.

MONOCHROME RANGE
NEW: THE KX SERIES of monochrome
monitors from around £100 — 12" non-glare flat
screen — Green or Amber display — More than
20 MHz — Built-in handle — Optional ‘tilt and
swivel' stand — IBM PC "™ compatible versions

available
RELIABILITY

TAXAN monitors are among the most reliable
displays around, and are backed by a full 12
months warranty.

TAXANIS THE NEW BRAND NAME FOR
PRODUCTS MANUFACTURED BY

KAGA ELECTRONICS CO. LTD.

All prices ex-VAT and correct at time of going
to press.

TAXAN °

KP810 (£299)
{80 col. model)
KP910 (£399)
(156 col.model)

- 140 cps and
near-letter quality.
(NLQ) print. S

NG 0442 60155 FOR
TAILS

TRADE AND OEM ENQUIRIES WELCOME.

Available from your local computer dealer; selected branches of W.H. Smith, Lasky's, Curry’'s and other leading retailers. EXCLUSIVE UK DISTRIBUTOR.

(D= Whatever your system... insist on KAGA TAXAN

Data Eficiency Lid
Computer Peripherals Division. Maxted Road, Hemel Hempstead, Herts. HP2 7LE Tel: (0442) 60155 (14 lines) Telex: 825554 DATEFF G




3 BBC SPEECH

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 1C99
within the computer.

No soldering, no cutting of tracks, no headaches.

Based on an allophone system you can
easily program any word, sentence

or phrase and incorporate speech
into your software games.

Fully tested and guaranteed.
Complete with demonstration cassette
and full instructions.

rice includes V.A.T., Postage and Packing.
Delivery normally 14 days.
Export orders at no extra cost.

Dealer enquiries welcome.

D e )

Send cheque/PO now to:-

CHEETAH MARKETING LIMITED
Dept. AB, 24 Ray Street, London EC1. Tel: 01 833 4909

Cheetah, products available from

\ branches of 'M % WHSMITH @ and RUﬂ'\leOWSJ
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A hearty welcome to this height of summer issue,
and welcome news about your favourite BBC and
Electron magazine.

RN S BN 94 . 5 5 248, bau. 5 8

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

Notemaster . . 14

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

Questions and Answers. . ........ 20

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

Walk Before YouRun.......

No point diving in at the deep end if you are new to
the computing game. Set off at a gentle crawl with
Richard Ives.

BleCHon doN. 0 L\ . oo el s 24

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

PTG | e L e e R SR - 26

An efficient and economic utility to put you in com-
plete control of your programming.

sheet, and by all reports, not far short of the mark.

Volume One Number

Editor: Elspeth Joiner

Assistant Editor: Mark Webb
Software Assistant: Simon Rockman
Advertising Manager: Barry Bingham
Managing Editor: Ron Harris

Chief Executive: TJ Connell

Compelition . .., . St . . . . ... 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.

SHACKEIEN & . ook D i . vt 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 Z80 second processors. We look at both and the
worlds of business and CAD software into which
they are carrying the Beeb.

RABRBEONIC - . v . s it e s o i
BBC Publications attempt at the ultimate spread-
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Published by Argus Specialist Publications
Ltd., Number One, Golden Square, London
WIR 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.

ETNINE . o L G ks e R 58

Fed up with fiddling around with control codes for
your Epson printer? Ultilise this program for friendly
printing.

2T e S P s i e e e 66

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

Down to Business. ............. 72
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.

BRRODNE - o v 5 o6 520 0 b s ) 82
A general knowledge quiz about our continent in-
spires some thoughts on map drawing and colour fill
techniques.

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.

In the Beginning....... R 111
Our school database continues its disc-based
development.

Bookshelf ................... 116

Want a good read about advanced graphics or
machine code techniques? A&B takes a few pro-
gramming books for the BBC and Electron off the
shelf.

Software Listings. . . . .......... 124

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

E P OMEr. . & .o S e s G s s 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.
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MONITORS —Green/ Amber
SANYO-—Med. Res. £ 7 6

MTC-High Res. £ l 0 8
MWS 800K DRIVE £3 9 9

/3o eack sumcran: B O 4

(includes formatting disk and cable)

MONITOR TURNTABLE £ l 8

BBC MODEL B £399

HOLDS 40 DIsks £14.00
HOLDS 80 DISKS £19.50

147
wrienss | EL199 | mocciscns

SIDED DRIVE MTS80 PRINTER DISKETTE BOX

MEMOREX QUALITY DISKETTES

| r?g 1D 40 TRACK BOXED IN 10s £14.20 PER BOX

En b 2D 40 TRACK 5 £18.50

o 1D 80 TRACK i £25.50 ,
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WORLE
WESTON-SUPER-MARE

MasterchargelAccess|

Credit Card Orders  Or just send a cheque made payable to Ripepower Ltd. i

TEL: (0934) 516246 | creancarsouen Or just send a cheque made payable to Ripepower Ltd.
WE ALSO STOCK SOFTWARE ® RIBBONS ® PAPER ® CABLES ALL PRICES EX. VAT
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- A & B COMPUTING

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
£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
your 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 useful
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
Z80. In future magazines we will be following the
upgrade paths provided by both. Since we are all
users 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.

------------------------------------
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BBC STARS AT
LIVERPOOL
INTERNATIONAL
FESTIVAL

When the Queen and the Duke
of Edinburgh opened the interna-
tional garden festival at Liver-
pool, they 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
Enterprise 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
teletext graphic displays interac-
ting with video sources. Hi-res
modes are also used. The frames
of information are predefined
and sequenced over up to 250
channels with 80 in any one se-
quence. The interaction with
video, be it for display or adver-
tising, is also predefined. Each
frame can be displayed for
variable lengths, scrolled in from
top, bottom or side of 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-tape cursor at the bottom of
each screen keeping visitors up to
date with the latest 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 previously 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
ohl‘ers 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,
EuroCUBE-65 (as it's known)
runs as a second processor to the
Beeb. It can however operate in-
dependantly and drive its own
peripherals such as hi-res colour
video. Prices start at £167 (ex.-
VAT).

The 6809 includes 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 358757.

SWEET-P
PLOTTER

HALL Computers have introduc-
ed a low cost flat bed plotter
which can be used with the BBC.
Priced at £498, 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. Plotting 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
from HAL Computers,Invincible
Road, Farnborough, Hants
GU14 7QU. Tel: 0252 517171.

GNOMIC
INTERFACING

General Northern Microcom-
puters Ltd have followed their
successful production of disc in-
terfaces for other micros with an
Acorn compatible BBC disc inter-
face. The main attraction of the
Gnomic designed interface " is
QFS, a disc filing system written
by Gnomic which supports single
or double density with automatic
density recognition 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 will push
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,Peterlee, Co.
Durham, SR8 2JJ. Tel 0783
860314.

TORCH
REKINDLED

Torch Computers, who use the
BBC Micro as the basis of its ad-

Sweet-P

vanced range of business com-
puter systems, is to be acquired
by Acorn Computer Group PLC
themselves. Chris Curry and Bob
Gilkes, Chairman of Torch, sign-
ed Heads of Agreement for the
aquisition of Torch by Acorn at
the beginning of May.

The move seems very sensi-
ble since the two companies have
a high degree of compatability in
products and rationalisation 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 are
rekindling interest in both the up-
per and middle range products in
which they specialise. They have
announced the addition of MS-
DOS and the 8088 to their range
of business machines.

The 388 model will cost
£1,995 (excluding VAT) and of-
fers both the 64K Z80, the BBC
Micro Model B and a 256K
8088. The three operating
systems (BBC MOS, CP/N 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 Z80 is now available
on its own as well as in the well
known disc pack. Also in the
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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
themselves 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
£185 including VAT. In all you
get a BT approved modem,
UNIMAIL electronic mail,
UNITERM 60 Mailframe Com-
munications package, UNIVIEW
Prestel compatible Viewdata
system and Telesoftware
downloading. Further informa-
tion from Torch Computers Ltd.,
Abberley House, Great Shelford,
Cambridge, CB2 5L.Q. 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 course) 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 your 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 learn to form their
letters and numbers correctly.

A&B COMPUTING JULY/AUGU.

The program benefits from
the usual Bourne testing in a
number 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 £8.97 on cassette
and is available for both the BBC
Micro and the Electron. BBC disc
costs £10.98.

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 trademark, and
threatened legal action.

The database, now known
as Index retains its ability to link
with VIEW thus making mailshot
preparation from database
records 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 redefine file structures

without corrupting data, thus
allowing maximum use of
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, 271-273 King
Street, London, W6 9LZ. Tel: 01
748 4125.

GROWTH OF
GRIFFIN
EDUCATIONAL
RANGE

Four new software packages are
now available from Griffin Soft-
ware to help develop English and
Maths skills and aid revision for O
level and CSE exams.

Mathskills 1 and 2 include
long multiplication and division,

areas and perimeters, simple
equations, sets and Venn
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 questions he/she has got
right and wrong. Each pack costs
£11:95.

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-
bably take many working hours
to break into the protection and
make yourself a back up 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 anti
piracy system was confiscated by
the Ministry of Defence earlier
this year, has offered an alter-
native system to 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
software 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-
tually benefit fom lower prices for
legitimate software as numbers
sold, rather than copied, in-
crease.

The Lamont system is also

CONTINUED OVER
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covered by a patent which means
that the patent laws (much
stronger than copyright) can be
invoked in the unlikely event that
any pirates succeed in cracking
the system. Only four men work-
ed on the final stages of develop-
ment and no one person could
make the system work. A&F are
considering what to do with the
system they have developed first
among the software houses. It
may well turn 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
will be able to survive the destruc-
tive influence of piracy. This will
of course only be true if the
smaller companies have access to
the system on an equal footing.

Meanwhile Mr Lamont is
pledging to use the money 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. It is a classic
adventure in which puzzles and
red herrings hinder the quest for
Phibe’s book of incantations and
the treasure which lies in the ab-
bey.

FIGHT IT OUT
WITH
LOTHLORIEN

Confrontation is the latest in the
Lothlorien Warmaster series,
which brings the smell of battle to
the BBC. Confrontation ap-
propriately brings together two
players to battle it out in a user
defined scenario. The master

W

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, infantry, airbourne 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 of scenarios incor-
porating the fairly modern
weapon systems available in the
game, thus expanding the value
of owning the master program. In
fact Lothlorien are quite happy to
hear from enthusiastic players

who have designed their own
scenarios with the Confrontation
software with a view to publishing
them. 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”.
Prestel is of course open to use 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 ‘Prestel Microcomputing
incorporating Micronet 800" with
an increasingly extensive menu
Information about the network
from Micronet at Scriptor Court,
155 Farringdon Road, London,
ECI1R 3AD. Tel: 01 278 3143.

GIVE US A CLUE

Level 9 Computing are extending
their adventure help service
which has always been available
to anguished 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
for other games’ The clue sheets
do not assume that the puzzle or
clue which the designer con-
sidered hardest in fact 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 the Model B. The
last remnants of the human race
are being transported (just so
many packing cases) across the
galaxy. The hold of the ship has
veen invaded by the Demolaters
Can Xeno fend them off and
preserve the dormant human

cargo?

This game features some
very fast and pretty smooth
sideways scrolling as Xeno

dashes about all over the cargo
bay picking up points as it
vapourises the Demolators
themselves, and their deadly
companions, including the
Minors,

briefly vulnerable but

mutating into a deadly 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. Demolator by
Jim Stewart is priced at £6.95.

BRAINCHILD
BRINGS
TOGETHER BBC
AND IBM PC

The Computer Fair at Earls Court
in mid June witnessed the launch
of Data Technologies IBM P.C
compatible upgrade for the
Model B. The Cambridge
! ouse continues to produce
lutionary products to suppor
BBC and this one is par
well branded as =
duate’.

It's based on Microsofi's M5
DOS operating system
comes at a time when Tesch 2=
moving into MS-DOS
ritory (see Torch Relmcles
Two models of the Gradusss =
available, the Model G0
G800. Both have 12K ==

ory
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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 by leading software
houses. Does this mean
Microsoft's Flight Simulator on
the Beeb?

The G400 incorporates a
single BASF disc drive and for
users requiring further storage
there is the dual drive G800 com-
plete with the full suite of Perfect
2 software (colour). Both models
are further expandable in the
same way as the IBM, allowing
hard disc expansion, modems,
mouse cards etc..

The single drive version
costs £599 and twin drive with
software £869, both excluding
VAT. The availability of the
Graduate offers an interesting
alternative to the Torch and
Acorn CP/M upgrades and
means a low cost introduction to
IBM software for education and
industry. Details from Data
Technologies Ltd., Century
House, Market Street, 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 of the great
success of the IBM P.C.. BBC
owners can only wonder at the
vast range of choice now made
available to anyone wanting to
upgrade 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.
Many of these games are now
available on the Electron and
there is soon to be a range for the
Commodore 64.

At the same time a new
batch of BBC and Electron soft-
ware is released by the Leeds bas-
ed software house. For the Beeb
there are Frenzy, Stock Car,
Blockbuster and Rubble Trouble.
The Electron is treated to its very

own specialist 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
traditional mothership but watch
out 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 typically robust
stock 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 joystick option.

Blockbuster brings 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 holocaust
wasteland (lovely I'm sure).
Watch out for the mutant
Krackats as they scavenge for
food amongst the rotting ruins.
All the new Micro Power games
(some ironically still with Program
Power welcome screens) cost

£7.95.
IBM LINK

Acorn Computers are further
diversifying their research and
development interests with a
stake in another Cambridge bas-
ed company, Torus Systems
Ltd., Torus are launching their
first product, 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), networking facilities and ex-
isiting applications software in a

coherent user-friendly office
automation system. Torus’ skills
in communications software will
combine with Torch and Acorn
expertise 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 projects.

MUSICAL BBC
GOES MIDI

Electromusic Research has pro-
duced the first MIDI interface for
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 synchronisation plus
start/stop is easily achieved by
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 manufacturers.

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 promise
a developing range of programs
for the Beeb.

Miditrack Composer pro-
vides for manual (step) input over
six possible tracks with full
memory assignment of approx-
imately 7000 notes. Each track
will store details of note pitch,
dynamics, length and style as
well as voice change and other
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 MIDI con-
figuration parameters and tempo.
Any combination of the 16 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 ‘down-line’
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 available at around the
£130 mark from Electromusic
Research, 14 Mount Close,
Wickford, Essex SS11 8HG. Tel:
03744 67221.

MORE MICRO-
SIZE DRIVES

Opus Supplies now have their
version of the 3" drive available
in single or dual drive form and
capable of supporting double

3" Opus drives

CONTINUED OVER
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NEWSROUND

NEWSROUND

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 £5.75 or
£25.95 for a pack of five.

SCRUTINISE
YOUR LOGIC

The BBC model B can now link
up with an add-on unit from
Hawk Electronic Test Equipment

to carry out complex logic
analysis. The Hawk Model
3210S is controlled from the

BBC'’s keyboard, providing 32
TTL or variable threshold input
channels. The software utilises
disc, monitor and printer to
record and display 16 or 32
channels of data. Once data has
been recorded on disc it can be
processed by the computer as the
user requires.

Each channel captures 1024
samples timed by an internal
clock to 10MHz or by an external
clock. There is flexible control of
triggers, and the software is easy
to use with full menu driven
operation, on screen prompts
and ‘help’ page. Further informa-
tion from Hawk Electronic Test
Equipment, Bircholt Park Ind.
Estate, Maidstone, Kent ME15
9XT.

ALPHA PLUS

An improved version of the
Canon MDD221 disc drive has
been designed by Alpha Disc Ltd,
for use in the home or educa-
tional set up. Alpha’s enhanced
version with a 40 or 80 track LED

e
et

o

T

\

| — TGN TESt pguismENT

Hawk Logic Analyser

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 £264 and of-
fers a safer and less ‘hot’ system.
Information from Alpha disc Ltd,
Uni 2, Crabtree Road, Thorpe In-
dustrial Estate, Egham, Surrey.

1MB FOR 3”
DISC

It shouldn’t be long before a one-
megabyte 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 of unfor-
matted recording capacity per
side.

UNIX
UNLEASHED

Torch Computers claim to be sell-
ing at least 30 of their Unicorn
systems for the BBC Micro each
month. Small colleges and
university departments who
already own Model Bs are taking
the natural step into UNIX via the
Unicorn 68000 box with UNIX
System IlI. For under £3,000 the
Unicorn also provides the user
with 20 Megabyte hard disc, net-
working and 256K RAM. :

Also supplied is the Z80B
which runs CP/M programs on
UNIX systems allowing new users
to continue with old software.

SUPER SPRITES
FOR ELECTRON

Simonsoft’s package ‘Sprites Ver-
sion Two' is now available for the
Electron. The creators claim a
14-fold increase in speed over
normal methods of animation in
BBC BASIC.

All the features of the BBC
version are incorporated in-
cluding generator programs for
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

48 sprites on screen at any one
time. Each sprite can have a se-
cond image for 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 the benefit of such a
utility. Details from Simonsoft, 25
Tatam Road, Abingdon, Oxon.
0OX14 1QB. Tel: 0236 24140.

1 SPY2

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

SPY2 has some additional
front panel commands, a new set
of disc recover utilities, a format-
ter, relocator, program trace and
a versatile disassembler. The lat-
ter incorporates the ability to in-
spect, single step through or
disassemble any ROM, single
through subroutines (each
treated as a step). There is also a
colour/black and white option for
the display

The disc utilities are pretty
comprehensive and rival even
Computer Concepts Disc Doctor
ROM. SPY2 includes a disc 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 from
SYSTEM Software, Dept.B, 12
Collegiate Crescent, Sheffield
S10 2BA.
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Eprom Programmer
for the BBC Micro

This compact, elegant unit programs 2764 & 27128
eproms and offers the following attractive features.
@ high quality, low cost @ menu driven software incorporating
the following commands: program, save, verify, testblank,
checksum, select eprom, MOS call, ROM format @ optional
conversion from Basic to ROM format @ free 2764 eprom
containing programming software — no cassette loading prob-
lems @ easy to use 28 pin zero insertion force socket @ built-in
voltage converter @ integral cable connecting to user port; no
other connection needed @ comprehensive documentation
plus one year's guarantee.
This product is available in quantity NOW!
Programmer and data sheet from Softlife Ltd.,
87 Silvertown Way, London E16 4AH Tel: 01 474 0330

PRICE INCLUDES CASES,
CABLES, CARRIAGE & VAT

Single System Dual System

40 tk ss £140 £270
40 tk ds £176 £340
80 tk ds £200 £390
80/40 t/k switchable £210 £410
Integral PSU £40 extra

Disc Interfaces single density £98
double density £109

DFS on double density £98
EPROMS 2764 £9.20 7128 £25.30

Add €1 P&P to above

DISKETTES

Wabash Datalife Verex

40 tk ss sd £14.50 = £15.50
40 tk ss dd — £18.00 —
40 tk ds dd £19.00 £24.00 =
80 tk ds dd £24.25 £29.00 =

SONY 3% discettes £40

Above prices include P&P

LOCKABLE STORAGE CASES

e 3 e, B RETOR 1) T TT et L i R s e B £15.00
e O B R O I e o e £20.00

Add £2 P&P per box

CARSON DEVELOPMENTS (MU),
84 Highfield Road, Collier Row, Romford, Essex RM5 3RU
Telephone: 0708 27043

ARE YOU MAKING
BESTUSEOF YOUR

BBC
USERPORTS B

r )

MHz 1/ O INTERFACE

Provides 8 Control Outputs and 4 - 6 Signal Inputs for
Robotic, Industrial & many other control applications.
Available in Kit form or fully assembled & tested.

1MHz 16 Bit VIA

The User Port only provides 8 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 fully assembled.

USER PORT SERVO INTERFACE

A simple Kit to enable the 8 Bit User Port to operate all
types of Servo motors — adapts to any 8 Bit User Port.

USER PORT DECODER

Converts the 8 Bit User Port to provide 8 Addressed
Outputs, 4 Data Inputs and a 4 Bit Data Input — many
different Add-on units & projects may then be connected
to enable one or all projects to be run simultaneously
under program control.

ELECTRON /O INTERFACE

This usefull Interface provides theElectron with a normal
BBC-type 8 Bit User Port PLUS capability of 16 Bit Port
or Printer Output plus 8 Addressed Outputs, 4 Data
Inputs and a 4 Bit Data Input. *Enormous potential for all

types of applications.”

NIKAM 6502
MICRO CONTROLLER

A Star product which enables
programs developed on the
BBC Assembler to be down-
loaded via the RS423 Port and
biown onto EPROM. The
Micro Controller will then
autostart on power up to
perform as a dedicated Stand
Alone unit.

-

4 2 St
‘ 2. Ty

Y T '@

: ,l’ﬁ Applications include Robotics,
Data Logging, Timing,
Machine Control, Speech

ot & Sound Synthesis etc. >

Please write for full details & prices fo:-
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KELAN ENGINEERING LTD.
Circuit Products & Components Division.
27-29 Leadhall Lane - Harrogate.
North Yorkshire HG2 9NJ.
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MODEL B/ELECTRON

Alec Bray

Notemaster

Have you ever wonder what a
tune would sound like if you
could play it backwards — or turn
it “upside-down” — or even if
you could play it “upside-down”
and backwards? Some pieces of
music use such tricks, and this
program will allow you to in-
vestigate these ‘variations” But
more than this, you will be able
during the course of the program
to see each note of the tune
shown in three ways — as the
musical name (C, C#, D etc), as
a key on a piano keyboard, and
as a note of the correct pitch and
duration (eg quaver, crotchet,
etc) displayed on a stave (the five
lines used in music notation.)

The main part of the pro-
gram was originally written 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-
itial sound 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, informative and
entertaining, and you may well
find that some of the procedues
will fit easily into further pro-
grams!

However, please beware! If
you type in this progam, you
must use no additional spaces:
use spaces only where required
by BASIC (as in front of OR):
and use the line numbering as
given (starting at 1, counting in
1’s). There is very litle memory
left to play with when the pro-
gram is running. This will serve to
explain the use of multistatement
lines and the lack of 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 correctly on the stave. The
duration of the 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.
Only sharps are identified — B
flat is written as A sharp. If you
think that the title is too tedious,
try altering line 145: change FOR
TLE = 1 TO 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 variables 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 half of the screen. The let-
ters on the computer’s keyboard

appear under the notes of the
scale of C, to provide some cues,
but you can play the sharps by
using keys on the “number” row
and “ASDF” row as well (some
keys will not, purposely, res-
pond). As you play your tune,
the name of 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

skipped fall into two distinct sets:
one, the numbers 330, 610,
890, and 1170 reduces quite
nicely to 10 = (N *33 — (N—1)
*5) for increasing values of N:
the other, 170, 450, 730 and
1010 is a little more tricky. The
same algorithm will not work,
since the multiple for the 5 is dif-
ferent to the multiple for 33 (or
whatever). If 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
of the number from the first set
after division by 3 — and then
add one to this. This second
algorithm becomes 10+ (M = 11
— (INT (M/3+1) *5).
N and M have different initial
values and increment in different
steps. This is only useful for
multiples of this size of keyboard!
As each key is pressed, the
correct piano key is indicated.
The centre of each note (black
and white) are 20 units apart —
except, that is, between every
B/C and E/F when they are 40
units apart! It gets complicated!
PROCNOTE takes the note fre-
quency value, and finds how
many B to C and E to F junctions
there are below the note to be
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 of frequency value 117

¢ gl
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Title tune.
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Entering a new tune.
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The program replaying a tune.

and 145 (as far as the BBC com-
puter is concerned!) this extra
ump must be included every 12
semitones, ie. every extra 48 ad-
“ed to those starting values. (ie.
-heck for frequency being greater
than 117 + 48 x | or greater
than 145 + 48 * ). This dummy
variable X%, suitably in-
cremented, is passed to PROC-
POINT, the procedure which
draws the arrow. This procedure
iraws the last arrow in black,
draws the new one in white, and
nolds this current arrow position
n an integer store.

On pressing / RETURN / or
reaching a 40th note, the “tune-
entering” phase is complete. The

mit on the number of notes is
rwo-fold: firstly, this is the max-
mum number of notes that can
e printed on the stave as used in
the program; secondly, there is
no memory available for larger
arrays.

MAIN LOOP

The main program loop is now
entered. The main program is

only some thirteen lines long.
These first thirteen lines in-
dicate the main structure of the
whole program. 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 from the menu
replays the tune that has been
entered. Besides pointing to the
key on the keyboard, the notes
are printed on the stave, as in the
tithe. If, however, a note is
beyond the range that can be
shown on this stave (treble clef, C
is C above middle C), a message
“off this stave” is printed — and
each time, hopefully, in a dif-
ferent colour! This message may
not be terribly useful, 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 gives the horizontal
position. If 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

maD
I

INPUT M% MZ=INT.. METRONOME
30 35 34
31 34 35
32 34 35
33 S 36
34 33 36
35 32 37
3&6 32 37 E
37 31 38
38 31 38
39 30 40
40 30 40
41 29 41
42 29 41
43 28 42
A 28 42
45 27 Gk
46 27 44
47 26 45
48 26 46
49 25 48
S50 25 48
S51 24 49
=2 24 49
53 23 52
54 23 o2
o9 22 54
356 22 54
37 21 a7
=8 21 57
o9 20 &0
&0 20 &0
61 19 &3
&2 19 &3
&3 iB8 &6
&4 i8 &b
65 17 70
bbb 17 70
&7 16 75
&8 16 75
&9 15 80
70 15 80

Required metronome setting (INPUT) and actual metronome
speed (third column).

value is used (M%) which is set
at the beginning, but can be
altered. The duration of each
note is compared to a multiple of
this reference value, the correct
one of four note lengths being
printed at the graphics cursor.
For the notes used, only 5
separate character redefinitions
are needed — 2 for the tops and
three for the bottoms. Beware,
however! Because the duration of
the notes are checked using a
simple greater than/less than
routine, two notes which seem to
be of the same duration may be
printed  differently, one falling

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

You will have noticed that the
colour of the keyboard surround
has altered to a flashing magen-
ta/green: this is to provide some
form of constant “metronome”
effect — a reference with which
to compare the printed notes and
the note duration. If you find this
irritating rather than useful omit

CONTINUED OVER
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line 17: this will also mean that
you can alter the parameter pass-
ed to PROCSTAVE to 1 if need-
ed. The stave would then be
drawn in red which might be
more restful!

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

The first time that you
TRANSPOSE on each run, you
will get a short reminder message
about it. It's very irritating when
you are familiar with a program
to be faced with the same instruc-

tions time after time, but
sometimes a reminder is useful.
In this program, both

TRANSPOSE and UPSIDE-
DOWN use a variable “flag” to in-
dicate whether they have been
used already — if they have not
been used, you get a message,
but thereafter the message is sup-
pressed. Transpose allows you to
select up or down, and GETs 1
— 9 semitones. (for an octave
do it twice : 9 then reselect and
do 3). Transpose loops around,
adding +4 or —4 to every note
in the array NO(TUNE) — but to
avoid ‘losing’ notes those which
are at the extreme edges of the
range appear at the other end of
the range — a note going above
253 becomes 17, for example.
Hence the tune may suddenly
seem strange if you transpose too
far! Since each transposition is
stored in the main array, 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 musical: it's not a proper in-
version, although the
mathematical function is a self-
inverse! (x 250 — x). The new
value is stored in the array
INV(TUNE) (rather than being

e

4
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BECOMES
THE TUNE PLAYED BACKWARDS

BECOMES

THE TUNE TRANSPOSED ONE OCTAVE
(12 SEMITONES)

BECOMES
THE TUNE TURNED ‘UPSIDE-DOWN’

BECOMES

THE TUNE TURNED ‘UPSIDE-DOWN'
AND THEN PLAYED BACKWARDS
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repeatedly recalculated from the
main array). This will allow com-
parison of the tune turned upside
down, and the tune transposed.
(or transposed and played
backwards!) And, of course, you
can read from the array INV(TU-
NE) in the reverse direction.
PROCSPEED manipulates
the stored information in one of
two ways. If you want the tune to

simply play faster, every note has
its duration halved: for a slower
tune, each element of the array
DUR(TUNE) is doubled. These
new durations affect 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 in slowly, and play it back
faster. In music there is no preset

duration for each musical note —
a crotchet may vary considerably
in its duration from piece to
piece. A fast piece of music could
be written in “slow” notes, the
musician being told to play fast.
PROCSPEED allows this, by
resetting the reference value for
note duration comparison, M%.
It's called *Metronome”, but it is
not strictly 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
duration seems to be satisfactory:
outside this range the error
is 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 infor-
mation can be manipulated!

There are four contrasting
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 established:
one used for the title (in line 141)
and the other for use in the rest of
the program (in line 16). These
enable text to be scrolled without
affecting the graphics display,
and it means that some text is
printed at the graphics cursor, us-
ing VDU5 and VDU4 com-
mands: when interrupting the
program, the text may print
where you don't expect it to. A
futher point is that the autorepeat
facility is disabled in this program,
which will make the editing of
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 — removing
INV(TUNE) and its procedures
would allow these other ideas,
but would lose sight of the pur-
pose of this program — to show
how information, in this case
sounds, can be messed about
with! As an exampler, try CEF G
— that's “Oh when the saints
...". Turn it upside down —
you should get a hint of
Tchaikovsky's piano
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concerto . . .

The program was written on
z 32K machine with a 0.1
operating system, and it has run
a machine with a 1.2
operating system.

You may find this program
has some features 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. |
hope that they are ‘accessible’
and make sense: | enjoy wat-
ching the arrow point to all the
piano notes! And with a high
resolution screen dump routine
— you can enjoy writing music!

D
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N
RAN

Equivalent to DUR(TUNE) to avoid passing an array
into a procedure: array read in reverse direction
within procedure.

Loop variables.

The duration (using TIME) between keypresses when
entering a tune.

Used to record the starting TIME of a particular note:
TIME-N = L.

A random number (1 — 3) used to print a message

VARIAB

Flag Variab
A%

B%

LES USED

les

Initially O, this flag is set to 1 when ‘upside down’ is
used for the first time.

Initially O, this flag is set to 1 when transposition is us-
ed for the first time.

This is set to 1 every time that a sharp sign is to
ap%ear in front of a note on the stave. It is then reset
to 0.

Array Variables

DUR(TUNE)
INV(TUNE)

NO(TUNE)

The duration of the note.

The value of a note found by 250-NO(TUNE), but
stored in an array to allow transposition of original.
The numerical value of the particular note. TUNE is
the counting variable.

Integer Variables

Used to plot the horizontal coordinate of the
Parameter used to define the colour of the additional
The number of the envelope in current use: used in a

Derived from the numerical value of the note, this is
used to determine whether a note is sharp or natural
(setting flag SH% ), and then is used to print the note
in the correct position vertically on the stave.

The reference value against which the duration of the
notes are compared, to draw the correct type on the

The number of notes in the tune (maximum value =
Equivalent to the value of NO(TUNE), used to pass
the value of NO(TUNE) into the various procedures
(when array was passed the results were not ap-

A random note value, used in the title sequence.
Intermediate variable used to define the position of

ARR%
keyboard pointer.
CL%
4 lines of the stave for C and A.
1 number of procedures.
K%
M%
: stave.
) 39).
NT%
propriate).
R%
X%
the keyboard pointer.
{OLD%

Intermediate variable used to define the previous
position of the keyboard pointer.

Response Variables:

Other Varia
BKW

(—1x(48-Y))

General numerical response variable.

R Response to menu
SEMI Number of semitones
AS Key press for note.

General response variable.

bles:

Used to determine the horizontal position at which to
print a note on the stave when the array is rea in the
reverse direction.

— a new colour indicates that the message is
repeated.
Used in the title sequence to print a note in the correct
horizontal position along the stave.
Used in the timing loop, the purpose of which is to
force the BASIC to wait for the sound channel to
complete the note.
String variable: read data for on-screen messages and
display.

A number of other variables are used, for instance in the passing
of parameters into procedures.

PROCEDURES USED

PROCBACKINVERT Reads the array INV(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.

Initialises all variables except those used in
the title sequence, dimensions the arrays,
sets flashing colour to logical colour 1.
Allows the choice of 4 possible envelopes.
Turns the tune ‘upside down’ by subtracting
each original note value from 250. This is
stored in an array INV(TUNE) to permit the
original tune to be transposed without alter-
ing the ‘upside down’ values. On first use 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 of the
displayed graphics.)

Sets up the dummy variables used to point
to a particular note in the keyboard. Calls
PROCPOINT

Reads from the array INV(TUNE) to play the
upside-down version of the original tune.
Calls PROCNOTE, PROCQVR.
Determines 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 printed
on the stave. If it can be printed, then the
length of the note is compared with multiples
of the reference length-of-note to determine
what type of note to draw, and then prints
the note in correct vertical position on the
stave.

Replays the tune in the same form as it was
entered, but shows the notes in correct posi-

CONTINUED OVER

SLEE
™

MES$

PROCBACKWARDS

PROCINIT

PROCINST
PROCINVERT

PROCKEYBOARD
PROCMENU

PROCNOTE

PROCPLAYINVERT

PROCPOINT

PROCQVR

PROCREPLAY
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tion on the stave as well as pointing to the
correct piano key. Calls PROCNOTE, PRO-
CQVR.

PROCSPEED Either alters the reference 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).

PROCSTAVE Draws the stave.

PROCTRANSPOSE 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 array NO(TUNE),
and is used as the basis for further alterations
etc.

PROCTITLE 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.

PROCTUNE This procedure accepts valid keypresses and
converts them into numerical values to pass
to the sound channel. The appropriate note
is ‘sounded’ briefly (using whichever
envelope is selected). The numerical value is
stored in the array ( NO(TUNE) ). The dura-
tion between one key press and the next is
calculated: this is stored in another array
(DUR(TUNE) ), for use on replay. The
musical letter C,D,E,F etc for the note is
displayed on the screen.

PROGRAM LISTING

1MODE1: FROCTITLE: FROCINIT: PROCTUNE : REM*A.F. BRAY*
ZREPEAT
3PROCMENU
4IFR=@THENPROCTUNE
SIFR=1THENPROCREPLAY
&61FR=2THENPROCBACKWARDS
7 IFR=3THENPROC TRANSPOSE
8IFR=4THENFROCSFEED
9IFR=STHENPROCINVERT
1@IFR=6THENPROCPLAY INVERT
111FR=7THENPROCBACK INVERT
12IFR=BTHENPROCINST
13UNTILR=9: END
14DEFPROCINIT
1SCLS:DIMNO(4@) :DIMDUR (4@) : DIMINV (4@)
16FORI=1TO4@:NO(I)=@: DUR(I)=0@: INV(I)=@:NEXT: TUNE=@:F
ROCKEYBOARD: VDU28,@,15,39,0:E%=1: %FX11,0
17VDU19,1,13,0,0,0
1BENVELOPEL,1,2,0,2,0,0,0,2,0,-10,-5, 120, 0: ENVELOFEZ
,3,0,0,0,0,0,0,121,-1@,-5,-2,120, 120: ENVELOPE3,7,2,1,1,
1,1,1,121,-10,-5,-2,120,120
19ENVELOPE4,1,1,1,8,@,1,1,61,@,-1@,-120, 120, 120: A%=0
: B%=0: SH%=0: ENDPROC
20DEFPROCMENU
21GCOL@,0: MOVE2S, 35@: DRAW2S , 450: FLOTBS , 1250, 45@: DRAW
125@,35@: PLOTSS, 25, 350: MOVE®, @: DRAWA , 38: PLOTSS , 1260, 38:
DRAW128@,0: PLOTSS,®,2: GCOLA,3
22CLS:COLOUR2:PRINT " THINGS YOU CAN DO
:":COLOURL: PRINT ' "PLEASE ENTER ONE OF THESE NUMBERS"
23COLOUR3:PRINT *" NEW TUNE a"

24PRINT" PLAY TUNE 1":PRINT" BACKWARDS
2":PRINT" TRANSPOSE 3":PRINT" CHANGE SPEED
4":PRINT" UPSIDE DOWN s"

25PRINT" PLAY ";:COLOURZ2:PRINT"UP/DOWN";::COLOURS:PR

T e e

INT™ &":COLOUR2: PRINT" BACKWDS/UPDOWN";:COLOUR3:PRI
NT" 7":PRINT" NEW INSTRUMENT 8" :PRINT" EXIT FROM PR
06 e

26Y=GET: IFY<4BORY >S7THEN2&
27R=-1#(48-Y) : PRINTR: ENDPROC

2BDEFPROCTUNE

29CLS:PRINT " PLAY YOUR TUNE NOW !":PRINT" #¥¥%%%
R s T e st L

3@COLOURZ:PRINT " type [RETURN] to end tune":COLO
UR3:PRINT -

31VDUS: RESTORE77: GCOLD@,3: FORI=1TD179: READN$: MOVE20+1 %
4@,3@: PRINTN$: NEXTI:VDU4
3I2#FX15,0
33TUNE=@:N=TIME
34REPEAT
3STUNE=TUNE+1
36A$=GET$:L=TIME-N:N=TIME: DUR ( TUNE-1)=L/5: IFASC (A%$) =
13THEN7S
37IFA$="1" DRA$="4" ODRA$="B" DRA$="A" ORA$="G" ORA$=
"K" THEN3&
3BIFA$="Q"THENND (TUNE)=1@1:PRINT"C "
39IFA$="2"THENNO (TUNE) =1@5: PRINT"C# "
4RIFA$="W"THENND (TUNE) =1@9: PRINT"D "
41 IFA$="3"THENNO (TUNE)=113: PRINT"D# "
4Z2IFA$="E"THENNO (TUNE)=117:PRINT"E "
43IFA$="R"THENNO (TUNE)=121: PRINT"F  *
44TFA$="5"THENNOC (TUNE) =125: PRINT"F# "
4A5IFA$="T"THENNO (TUNE) =129: PRINT"G "
446IFA$="6"THENNDO (TUNE) =133: PRINT"G# "
47IFA$="Y"THENNO (TUNE)=137:PRINT"A "
48IFA$="7"THENNO (TUNE)=141:PRINT"A# "
49IFAS$="U"THENNO (TUNE) =145: PRINT"B "
SQIFA$="1"THENNO (TUNE)=149:PRINT"C* "
51IFA$="9"THENNO (TUNE) =153: PRINT"C# "' "
S2IFA$="0"THENND (TUNE)=157: PRINT"D* "
SIIFA$="0"THENNO (TUNE)=1&1:PRINT"D#" "
S4IFA$="P"THENND (TUNE)=165:PRINT"E* "
SSIFA$="2"THENNO (TUNE) =169: PRINT"F*
S6IFA$="5"THENND (TUNE) =173: PRINT"F# "
S7IFA$="X"THENNO (TUNE) =177:PRINT"G' "
S8IFA$="D"THENNO (TUNE)=181:PRINT"G#"' "
SPIFA$="C"THENNO (TUNE) =185: PRINT"A" "
LBIFA$="F"THENND (TUNE) =189: PRINT"A# "' "
&61IFA$="V"THENNDO (TUNE) =193:PRINT"B* "
b62IFA$="B"THENNO (TUNE) =197: PRINT"C" ' "
63IFA$="H"THENNO ( TUNE)=2@1: PRINT"C# ' * "
64 IFA$="N"THENNO ( TUNE) =2@5: PRINT"D " * "
&65IFA$="J"THENNO ( TUNE) =2@9: PRINT "D# " " "
b&6IFA$="M"THENND (TUNE) =213: PRINT"E" " "
&67IFA$=", "THENNO ( TUNE) =217: PRINT"F ' * *
&6BIFA$="L"THENNO (TUNE)=221: PRINT"F# " " "
&69IFA%$=", "THENNO ( TUNE) =225: PRINT"G "' * "
7@IFAS$="; "THENNO ( TUNE) =229 : PRINT “G# * *
71IFA$="/"THENNO (TUNE) =233: PRINT"A" " "
7ZIFAS=II ] n DRA’:II E " 0RA$=II_II ORA’=”I\H DRA$=M\ i DRA$=
"y4 DRA$="@" THEN3&
73S0UND&@@12,E%,NO (TUNE) , 1@
74NT%=NO (TUNE) : PROCNOTE (NT%)
75 UNTILASC (A$)=13Z0RTUNE=40
76PROCNOTE (@) : N%=TUNE-1: ENDPROC
77DATAR,W,E,R,T,Y,U,1,0,P,Z,X,C,V,B,N,M,<,>
78DEFPROCREPLAY
79CLS: PROCSTAVE (2) : VDUS
B@FORTUNE=1TON%: SOUND&@@12,E%,NO (TUNE) ,DUR (TUNE) t NT%
=NO (TUNE) : D=DUR ( TUNE) : PROCNOTE (NT%) : PROCGVR (TUNE ,NT%,D,
2)
B1TM=TIME: REPEAT UNTILTIME>=TM+DUR (TUNE) *5
82NEXTTUNE: VDU4 : ENDPROC
83VDU4: ENDPROC
84DEFPROCBACKWARDS
85CLS: PROCSTAVE (2) : VDUS: FORTUNE=N%TO1STEP-1: SOUND&@@
12,E%,NO(TUNE) ,DUR ( TUNE) : BKW=N%-TUNE+1: NT%=NO(TUNE) : D=D
UR (TUNE) : PROCNOTE (NT%) : PROCAVR (BKW,NT%,D,2)
B&TM=TIME: REPEAT UNTILTIME>=TM+DUR (TUNE) *5
B7NEXTTUNE: VDU4: ENDPROC
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BBDEFPROCTRANSPOSE

BFIFB%>@THENCLS: COLOUR1 ¢ PRINT ° " "TRANSPOSE " : COLOUR3: G
gToe2

f@CLS: GCOL@,2: MOVE20,50: DRAW20,500: PLOTBS, 1260,500: D
RAW1260,50:PLOTBS,20,50: VDUS1MOVE1D@,468: GCOL@,1: PRINT"
TRANSPOSE"

F1RESTORE?9: GCOL®,@: FORI=1T08: READMES$: MOVE30, 4041 %
32:PRINTMES$:NEXTI:VDU4

F2PRINT* “"DO YOU WISH TO TRANSPOSE":PRINT"“UP (U) OR
DOWN (D) ?":1Y$=GETS$: IFY$="U"ORY$="D"THENF3ELSE92

F3IFBY%<1THENB%=1:CLG: PROCKEYBOARD

FA4PRINT """ " * “HOW MANY SEMITONES (1-%9) 7?":Y=GET:IFY<4
FORY >S7THENY4

FSSEMI=—1# (48-Y) : PRINTSEMI : FORTRANS=1TOSEMI : FORTUNE=
1 TON%

F&IFY$="D"THENND ( TUNE) =NO ( TUNE) =41 IFNO (TUNE) < 1 7 THENN
O(TUNE) =253
S7IFY$="U"THENNO (TUNE) =NO (TUNE) +4: IFNO (TUNE) >253THEN
NO(TUNE)=17
FBNEXTTUNE: NEXTTRANS: PROCREPLAY : ENDFROC
99DATA"THIS IS THE FIRST TIME ON THIS RUN","THAT YOU
HAVE USED TRANSPOSE !'!"," "
1@@DATA"NOTES TOO HIGH WILL HAVE TURNED","INTO LOW NO
TES - AND EXTRA LOW NOTES","WILL HAVE BECOME VERY HIGH
Pty "y "NOT ALL WILL BE SHOWN ON THE KEYBOARD"
101 DEFPROCSPEED
102CLS: PRINT ' ' "METRONOME CHANGE (M)"’'"OR PLAY TUNE "
3 1COLOUR2: PRINT"FASTER (F) ":COLOUR3:PRINT ‘ "@R PLAY TUN
E ";:COLOUR2:PRINT"SLOWER (S)":COLOUR3
103Y$=GET$: IFY$="M"THEN1@BELSEIFY$="F"DRY$="S"THEN1Q4
ELSE103
104FORTUNE=1TONY%
105IFY$="F"THENDUR (TUNE) =DUR (TUNE) /2
IQ4IFY$="5"THENDUR (TUNE) =DUR (TUNE ) #2
1@7NEXT TUNE:GOTO109
1@BCLS: PRINT * * "CHR$ (227) : PRINTCHR$ (226) ;" = 7 (INIT
IAL VALUE = 72)":PRINT  ""SET VALUE IN RANGE 1 - 10@ {RE
TURN} ":PRINT : INPUTM%: M%=INT ( (10@-M%) /2)
1@9PROCREPLAY : ENDPROC
11@DEFPROCINST
111CLS:PRINT ""E N V E L O P E"sPRINT  °' " "THERE ARE 4
POSSIBLE ENVELOPES":PRINT ' “CHOOSE";:PRINTTAB(1S):"1
ORGAN":PRINTTAB(15) ;"2 HARPSICHORD"
112PRINTTAB(15) ;"3 SYNTHESISER"tPRINTTAB(15) ;"4
WHISTLE/SIREN":PRINT ' ' "YOU WILL RETURN TO MENU FRO
M HERE "
113Y=6GET: IFY<490RY>S2THEN113
114E%=-1#(48-Y) : PRINTE%: ENDPROC
11SDEFPROCINVERT
116IFAX>ATHENCLS: COLOURL1: PRINT * " "UPSIDE DOWN'":COLOUR3
:G0TO122
117CLS: GCOL@,2: MOVE20,50: DRAW20 ,500: PLOTBS, 1260 ,500: D
RAW1246@,50:PLOTBS,20,5@: VDUS
1186COLD,1:MOVEL10@,468: PRINT"UPSIDE DOWN"
119GCOLO,@: RESTORE124: FORI=1TO1@: READMESS$: MOVE30, 404~
I#32: PRINTMESS$: NEXTI: VDU4
120Y=6GET: IFY=32THENA%=1:CLG: PROCKEYBDARD: GOTO122
121 IFY=77THENCLG: PROCKEYBOARD: GOTO123ELSE 120
122FORTUNE=1TONY: INV (TUNE) =25@- (NO(TUNE) ) : NEXTTUNE : PR
OCPLAYINVERT
123ENDPROC
124DATA"ON THIS RUN THIS IS THE FIRST TIME THAT","YOU
HAVE TURNED THE TUNE UPSIDE DOWN"
125DATA"MIDDLE C BECOMES C ABOVE MIDDLE C","BUT D BEC
OMES A# :HIGH NOTES GO LOW","AND LOW NOTES GO HIGH (MAT
HS NOT MUSIC)"
126DATA"IT'S ONLY MEANT AS A DEMONSTRATION '"," ","IF
YOU WISH TO CONTINUE","PRESS SPACE BAR"
127DATA"OTHERWISE PRESS M (MENU) "
128DEFPROCPLAY INVERT
129 IFA%< 1 THENPROCINVERT
13@CLS: PROCSTAVE (2) : VDUS: FORTUNE=1TONY: SOUND&@@12 ,E%,
INV(TUNE) , DUR (TUNE)
1J3INT%=INV (TUNE) : D=DUR (TUNE) : PROCNOTE (NT%) : PROCRQVR (TU
NE,NT%,D,2)

132TM=TIME: REPEAT UNTILTIME>=TM+DUR (TUNE) #5

133NEXTTUNE: YDU4: ENDPROC

134DEFPROCBACKINVERT

135CLS1 PROCSTAVE (2) : VDUS: IFA%< 1 THENPROC INVERT

134FORTUNE=N%TO1STEP-1: SOUND&Q@@2,E%, INV (TUNE) ,DUR(TU
NE)

137BKW=N%~TUNE+1: NT%=INV (TUNE) : D=DUR (TUNE) : PROCNOTE (N
T%) : PROCAQVR (BKW,NT%,D,2)

138TM=TIME: REPEAT UNTILTIME>=TM+DUR (TUNE) #35

13I9NEXTTUNE: VDU4 : ENDPROC

14@DEFPROCTITLE

141VDUZ3,225,4,6,5,4,4,4,4,4:VDU23,226,4,4,52,124,252
,120,48,32:VDU23,227,4,4,4,4,4,4,4,4:VDU23,228,4,4,52,7
6,132,72,46,32:VDU23,229,0,0,48,76,132,72,48,32: VDU2E,0
431,39,15: Mi=14

142PROCSTAVE (2) : COLDUR1 1 PRINTTAB(D,14); “YOU CAN PLAY
A SIMPLE TUNE ":PRINT"ON THE COMPUTER KEYBOARD"

143COLOUR2: PRINT ""YOU CAN THEN ALTER THIS TUNE IN":PR
INT"A NUMBER OF WAYS -":PRINT"YOU CAN TRANSPOSE IT, INV
ERT IT,"

144PRINT"PLAY 1T BACKWARDS OR PLAY IT":PRINT"FASTER O
R SLOWER !'"

145VDUS: SH%=0: GCOL@,3: FORTLE=1TO4@: R%=101+4#INT (RND (2
1)) : D=RND (28) : PROCAVR (TLE ,R%,D,2) 1 SOUND&@®@12,~-15,R%,D

146TM=TIME: REPEAT UNTILTIME>=TM+D#S5:NEXTTLE

147GCOL@, 1: MOVE®, 60@: PRINTCHRS (225) 3 " TUNE 8"IP
RINTCHRS (224) 1 VDU4

148COLOURI: FORJ=ATO1@20@: NEXT:PRINT ‘' * “"HIT SPACE BAR W
HEN READY"™

149#FX15,0

15@Y=6ET: IFY<>32THEN15@

1S1ENDPROC

152DEFPROCKEYBOARD

1S36COL@,1:MOVE2@,50: DRAW20,500: DRAW12560 ,500: DRAW1 2608
»S5@: DRAWZ20,50

154GC0OL@,3: MOVE4@, 100: DRAW4D ,300: PLOTBS, 1240, 300: DRAW
1240,100: PLOTBES, 40, 10@

155GC0L0,0: FORI=50TO1220STEP4@: MOVEI , 100: DRAWI ,30@: NE
XTI

156N=1:M=2: FORI=90TO1220STEP40

1S7IFI/1@=N#33-(N-1) *STHENN=N+1:NEXTI

1SBIFI/1@=M#11-(INT(M/3)+1)#STHENM=M+3:NEXTI

159FORJ=1-1@TOI+1@STEP2: MOVEJ , 20@: DRAWJ , 30Q: NEXTJ : NEX
TI:ENDPROC

1 4@DEFPROCNOTE (NT%)

161 IFTUNE>1 THENGCOL®,@:PROCPOINT (XOLD%)

162X%=(NT%=101) /4: FORI=0TO3: IFNT%>117+I#48BTHENXZ=X%+1

163IFNTA>145+1#48 THENXY.=X%+1

164NEXTI: GCOL@,3: PROCPOINT (X%) : XOLD%=X%: ENDPROC

165SDEFPROCPOINT (P%)

166ARR%=70+P%#20: MOVEARR% , 35@: DRAWARRY , 45@:1 MOVEARR%-2
?,400: DRAWARRY , 35@: DRAWARRY+2@, 40@: ENDPROC

147DEFPROCSTAVE (S)

168GCOLM,S: FORI=1TOS: MOVED ,B746-1#32: DRAW1280,876—-1#32
$NEXTI: ENDPROC

149DEFPROCQVR (TUNE ,NT%,D,CL%)

17BRAN=INT (RND (3) ) : IFRAN<1THEN17@

171IFNT%<1@1 DR NTX>185STHENGCOL®@,RAN: MOVE20,600: PRINT
"OFF THIS STAVE":GCOL@,3: ENDPROC

172MOVE20,400: GCOLD,P: PRINT"OFF THIS STAVE":BCOL@,3

173K%=(NT%-1@1) /4: IF K¥%=1 OR K%=3 ORK¥%=6 DRK%=8 ORK%
=10 ORK%=13 ORK%=15 ORK%=18 THENK%=K%Z-1:SH%=1

1741IFK%< 12THENK%=INT ( (K%+1) /2) ELSEIFK%>=17THENK%=INT (
(K%+3) /2) ELSEK%=INT ( (K%+2) /2)

175IFK%=@THENGCOL®@,CL%: MOVE (TUNE*32) -32,7@4: DRAW (TUNE
*32) ,704

176IFK%=12THENGCOL®,CL%: MOVE (TUNE#32) -32,704+K%*16: DR
AW (TUNE#32) ,704+K%*16

177 1IFSH%=1 THENSH%=0: GCOLD , 3t MOVE (TUNE#32) 64 , 720+K%#*1
&:PRINT"#" ELSESHYZ=0

178GCOL@,3: MOVE (TUNE#32) -32, 720+K%*16: IFD<KMATHENPRINT
CHR$ (224) ELSEIFD>M%#*2PRINTCHRS (229 ) ELSEPRINTCHRS (228)

179MOVE (TUNE#32) =32, (720+K%#16) +32: IFD<M%/2THENPRINTC
HR$ (225)ELSEIFD>MY%#2THENPRINT" "ELSEPRINTCHRS (227)

18@ENDPROC
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Bruce Smith

ouestions
Answers

The error message saga con-
tinues! Thanks to Ewan Macleod
of Stewarton who has found the
solution to a couple of the un-
documented error messages,
Bad Address and Bad string. Bad
Address occurs when an invalid
address is specified with the
*SAVE command. For exam-
ple *SAVE“Program” FFEQ
FFFFFFFFF, since FFFFFFFFF is
too large! Bad String is issued
when a nonsensical definition is
written to a function key, for ex-
ample *KEYO0.

Not to be outdone Ewan has
un-earthed some more un-
documented error messages to
add to our list, they are,

No Filing System  (ERR 248)
Key in use (ERR 250)
Any offers?

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 so! BS) Ep-
son Handbook do not work on
my BBC. | have tried using both
the CHR$ and VDU functions
but without success. For exam-
ple, how do you underline text?
The
quence of codes as CHR$(27);"-
";:CHR$(1) but | cannot get this
or any VDU variant to work.
Help!”

A: The CHR$ codes you give
above are indeed correct,
however the ‘-’ should be
specified as an ASCIl code
therefore you should use
CHR$(27);ASC*"-";CHR$(1).
The simplest way to send control
codes to any printer is to use the
VDU1 statement. Therefore the
correct VDU sequence to turn the
underlining facility on would be,
vDU 1,27,1,45,1,1

The following list of Epson
printer codes might also be of
use.
Underlining off: VDU 1,27,1,
45,1,0
Emphasised print on: VDU 1,27,
1,69

Emphasised print off: VDU 1,27,
1570

Double width on: VDU 1,14
Double width off: VDU 1,20
American Characters: VDU 1,
201910

English Characters: VDU 1,27,
15501

Handbook gives the se- |

Hardware, Software,

Tricks of the Trade:

Bruce Smith has the
answers.

Q: Mr. Bowns from Rotherham
writes “In the Jan/Feb issue arti-
cle ‘Disc Environment’ reference
was made to any Disc Filing

Sytem “Greater than 0.90”. My
Beeb has a 0.90 DFS does this
mean | have been sold an out-
dated DFS?”

A: The answer is no, in fact the
only DFS Acorn have officially
released is the 0.90. however
various other versions seem to
have been ‘sneaked’ out!

In fact just today (Friday
April 13th!) 1 innocently typed

*HELP into an unattended
Beeb somewhere in England(!) to
find it had a DFS 1.2.

Acorn will in fact be releas-
ing a 1.0 DFS for use with their
Z80 Second Processor as the
0.90 is unable to handle the Se-
cond processor.

Q: Eric Lamb writes from Cardiff
in Welsh Wales to inform us of

| some trouble he has had running

David Green's Formula One pro-
gram in the NOV/DEC issue of
last year. He says, “As | was
loading the program in from disc |
included the memory shift
routine provided to relocate the
program from &E00. However
the Beeb comes up with ‘Syntax
error, Bad program.’ Without the
shift the computer

memory
generates, as one would expect
with such a long program, the er-
ror ‘Error 25 at line 1020". Please
can you Help?”

A: The memory shift routine as it
stands in the program is correct,
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 references to
& 1900 would need to be altered
to &1500.

Do you have any Paged
ROMs installed? Several of those

marketed ‘grab’ memory above
the normal value of PAGE to use
as workspace. The net affect of
this is to increase the value of
PAGE, if this is the case then the
memory shift routine would start
off by shifting this area of memory
down to &EO0O, followed by the
BASIC program. The interpreter
would then try to run the
‘workspace’, thus the error.

| suggest you re-write the
first 3 lines thus,

1 =*KEYO DELETE 1,3iM
FOR 1% =0 TO TOP-PAGE:
1%!&E00 =1%!PAGE:NEXT!
M #TAPE I MPAGE = &EQ0 |

MRUN:M
2 =xFX 138,0,128
3 END

This should do the trick.

Q: J.A. Livesey from Blackpool
is the proud owner of a BBC
Micro, who has recently purchas-
ed joysticks and asks “could you
how | may use the

explain
joysticks to control events in my

programs instead of the

keyboard”.

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

10 REM JOYSTICK
CALIBRATION
20 REPEAT
30 CLS
40 PRINT “CH READING”
50 FORN% =1TO 4
60 PRINT TAB
(1,4 *N%B);N%;
70 PRINT SPC(5);
ADVAL(N%)
80 NEXT
90 TIME=0
100 REPEAT UNTIL
TIME = 100
100 UNTIL FALSE

If you have dual joysticks then

two channels will be associated
with each one, ie Channels 1 and
2 will respond to Joystick 1 and
Channels 3 and 4 will respond to-
Joystick 2 when run, and with
the joysticks centered, Channels
1 and 2 and Channels 3 and 4
should read roughly similar
values.

Now take one joystick and
move it through the four compass
points, North, South, East and
West making a note of the max-
imum and minimum values pro-
duced. By moving joystick 1 to
the extreme left the reading on
Channel 1 should increase to
around &65500 (NB these
figures are only guides and will
depend on the joystick you use),
Moving it to the extreme right will
produce a reading of around 32.
Channel 2 will respond in a
similar manner with correspond-

ing North and then South
movements.
Once these maximum and

minimum values are noted it is
simple to adapt programs. For
example the lines,

100 KEY% = GET

110 IF KEY% = ASC"“L’ THEN
PROC__move__left

120 IF KEY% = ASC"“R"” THEN
PROC__move__right

130 IF KEY % = ASC"“U"” THEN
PROC__move__up

140 IF KEY% = ASC"D"” THEN
PROC__move__down

would become

100 advall% = ADVAL(1):
REM left-right movement

105 adval2% = ADVAL(2):
REM up-down

110 IF advall%>65000 THEN
PROC__move__left

120 IF advall %<100 THEN
PROC__move__right

130 IF adval2%2> 65000 THEN
PROC__move__up

140 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. | suggest you read
the commentary regarding AD-
VAL in the User Guide, pages
202 to 204. ]
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CHESHIRE CAT

EDUCATIONAL SERIES
from

AMPALSOFT

CHESHIRE CAT
The First name in Educational Software.

An exciting range of top quality programs

Available for BBC, Electron, Dragon 64, Dragon 32.
Available shortly for Commodore 64, Spectrum 48K.

Ampal Computer Services Ltd.,
31 Woodbridge Road, Darby Green, Blackwater,
Camberley, Surrey.
Tel: (0252) 876677.




MODELS A/B ELECTRON

Walk Before
YOU RuUnN

Richard Ives

If you have followed my series 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 instructions
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 instructions 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 reading
this you'll become quite blasé
about it all; so if you don’t want to
lose the sense of wonder that
comes from not understanding
something, then read no further.

0O.K., now we've got rid of
the faint-hearted, we'll continue.
Unless you tell it otherwise, the
computer carries out BASIC in-
structions in line-number order;
tih'lat is, if you have a program like
this:

10 NUMBER1 =RND(3000)
NUMBERZ2 = RND(3000)
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 control will return to the
keyboard. If, instead of the END
statement at line 50 you put the
instruction:

50 GOTO 10

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

Loop the loop as we put
In some more hou_rs in
the A&B BASIC trainer.

contained there once more. Car-
rying on to lines 20, 30, 40 and
eventually coming to line 50 the
computer 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 clearly an unsatisfac-
tory way to end a program, and
anyway, the output is impossible
to read (unless you do a ‘Control
N’ to get into ‘page mode’), we
need to learn some more
sophisticated techniques of loop-
ing. First, let's try 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 carry
on”;

44 INPUT CARRYON$

46 [F CARRYON$="NO" OR

CARRYONS$ =‘no” OR
CARRYON$ = “No” THEN
STOP

(I used STOP here, rather than
END just so we know that the
computer has STOPped at line
46, rather than ENDed at line
50.)

Of course, we now have a
rather different program, since
each time it generates a pair of
random numbers, the computer
will wait for us to tell it if we want
to continue. (By the way, notice
the use here of the logical
operator OR to allow for three
possible ways of typing “no”, |
haven't allowed for the fourth
possibilty: “nO”, as this seemed 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
of how many times it had been
round the loop, and to stop when

it has done 10 loops. First, get rid
of the lines we just added:

DELETE 42, 46

Now let’s have an IF... THEN
statement which will stop the
loop when some variable reaches

10:

45 [F LOOPCOUNTER = 10
THEN STOP

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

5 LOOPCOUNTER = 0
35 LOOPCOUNTER = LOOP-
COUNTER +1

The statement in line 35 is an
extra-ordinary one if you think of
it as a mathematical statement: to
say that a variable is equal to 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 right 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 of
variables, like LOOPCOUNTER,
which the programmer (you) has
defined. Line 35 says: “Go to the
box which you've called LOOP-
COUNTER and take a copy of
the number that you have cur-
rently stored there. Now add one
to it, and store the result back in
the box, rubbing out the original
value you had there.”

FOR THE NEXT
TRICK

We need this kind of loop so
often that BASIC provides a
rather easier way of doing it than
this. It's called a FOR... NEXT
loop. With this we can define the
starting and finishing values of
the loop in the same statement,

and we don’t have to worry about
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=1TO 10

45 NEXT I

and also type :

35 followed by RETURN and
50 followed by RETURN

as we don’t need these lines any
more. Now our loop between
lines 5 and 45 uses the variable,
T, as the counter or control
variable of the loop, and the ter-
minating value is 10. We could
have used any numeric variable
instead of ‘I' (we could have used
LOOPCOUNTER, but | was fed
up with typing it!). Now we can
have fun getting the computer to
produce lists of information using
FOR... NEXT loops. For exam-
ple, you’ll remember that each
character on the keyboard is
represented in the computer by
its ASCIl code, so that the
number 65 represents the letter
A, 66 the letter B, and so on. We
could get a printout of the cor-
respondence between ASCII
number and character with the
following program segment:

1000 FOR A=33 to 126

1010 PRINT “The ASCII code ”;
A; “represents the character ”;
CHR$(A)

1020 NEXT A

EXERCISE: This piece of 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 dif-
ferent colour to the character? (If
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 of the loop by more
than one, if we wish, by adding
the STEP instruction, so we
would have achieved the same
effect if line 5 had been written
like this:
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PROGRAMMING/BEGINNERS BASIC

= f

‘
.
“
-
v

>FORI1=1TO 40 STEP 2

This would be rather silly unless
¢ were using the variable, I, in
sur loop and wanted it to take on
-articular values. You can decre-
ment a loop instead of incremen-
=ng it if you have a need for that
sort of kinkiness, for example:

290 FOR Y=50TO 0 STEP -1
#95 PRINT *Y has the value *; Y
997 NEXT Y

~OR... NEXT statements always
z0 together — you can'’t have a
~OR without a NEXT or a NEXT

thout a FOR. However, you
‘on’t need to state the variable
~zame after the NEXT, and, in
zct, the loop will execute more
zuickly if you miss it out. For
-larity, though, | suggest you
senerally put it in, unless speed is
f the essence. If you choose a

v terminating value the com-
outer won’t give an error
message but it will carry out the
nstructions in the loop at least
snce. So this program will PRINT
‘72 message once:

. FOR Q=50 TO 50

2 PRINT “I meant this to be
“RINTed 50 times!!!!”
3 NEXT Q

‘ou also get predictable, but
oerhaps surprising, effects when
-ou choose steps that mean that
Te variable doesn't exactly reach
“e terminal value. For example,
“he program segment:

T

' Tvvvvvvws L & o

1 FOR P=0TO 8 STEP 3

2 PRINT “How many times will
this statement be PRINTed?”

3 NEXTP

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 ‘control variable’ (in this case,
P) will always be greater than the
terminal value (which was 8 in
this example). People often find
this confusing when they try to
reuse the same variable later in-
their program without resetting its
value!

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 need 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-
gram harder to follow and to cor-
rect. We have a ‘semi-structured’
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, if we wanted to get a sensible
answer out of the user of our pro-

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

300 REPEAT

310 PRINT “Please answer YES
or NO”

320 INPUT ANSWER$

330 UNTIL ANSWERSS$
="“YES” OR ANSWER$ = “NO"
340 REM next line

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

999 UNTIL 0
or:
999 UNTIL FALSE

To understand this, you need to
remind yourself 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 IF... THEN or UNTIL
statements 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
TRUE! Similarly, UNTIL O will
always be treated by the com-
puter as FALSE, so we’ll get a
never-ending loop. Since the
computer turns logical expres-
sions into numbers, we can use
any of the logical operators:

AND, OR or NOT, after an
UNTIL statement (or indeed, in
an IF... THEN statement),
although we must be careful with
the syntax. If line 330 in the
above piece of 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 carry on looping!

EXERCISE: (i) Fancy playing
around with random numbers?
Then write a program to see how
many goes, on average, the com-
puter takes to generate a certain
number, say 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 if the computer
goes it right!
(ii) Write a program to collect
some personal details on several
people, the 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 for everyone (use arrays),
and PRINT out a pleasing table of
everyone’s answers at the end.
Don't let people get away with in-
valid answers if your program is
able to check; for example,
where 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 PRINTed if values are
not in range. Have fun! See you
in the next issue.
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JOYSTICK INTERFACE

Mark Webb

Electron Joy

To many people’s surprise, the
Electron is finding a role in many
homes as a games machine. The
quick rush of quality games soft-
ware from the established BBC
gamesters like Micro Power and
Superior Software is partly
responsible for this unexpected
direction.

The Electron was considered
more a cheap entry point into the
world of BBC BASIC, computer
literacy and home education.
Emphasis was laid upon the
lower speeds at which the Elec-
tron was able to push graphics
about the screen. All com-
parisons however were naturally
with the BBC Micro and
neglected to point out that the
Electron 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
0.S. subroutine, but games pro-
grammers writing in assembly
language have been able to
squeeze the necessary pace out
of the multicoloured mode pixels
to bring Electrcn owners a fine
range of arcade attractions.

The natural first step for
Electron games players is the ac-
quisition of a joystick. Witness the
vast choice confronting Spectrum
players. The BBC Micro has long
relied on the type of joystick
which plugs into the analogue to
digital port. These are often over-
sensitive and do not suit the often
vigorous action brought to bear
on them. The games player
demands a firm and positive
response. Thus the ‘Atari-style’
joystick is preferred for playing
arcade games. This is the type of
joystick supported by the first
widely available Electron add-on,
the First Byte joystick interface.

ADDING-ON

First Byte Computers from Derby
are mailing scores of their new
add-on to games enthusiasts who
want to play A&F’s Cylon Attack
or Dynabyte's Pool away from
the keyboard; intense, cross-
logged on the floor or 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
edge-connector and

watch it jump for joy.

fingers into unnatural keyboard
contortions.
The First Byte interface is an

unprepossessing cream plastic
box about the size of a games car-
tridge. The First Byte logo is
moulded into both sides, stan-
ding out the exact amount need-
ed to steady the interface on a flat
surface., Not that it really needs
steadying. 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 visualise anyone having to
take it back for another, not
unless they drop it under the
wheels of a passing articulated
lorry anyway.

The most important ques-
tion about any interface has to be
“Does it work with the software |

want to use?”. If you play games
on your Electron then there is a
fair likelihood that the First Byte
interface will allow you to play
with a joystick. The interface
comes with a program on
cassette which is LOADed before
CHAINing or % RUNing your
favourite game. The First Byte
program offers a two screen
menu of well known games by
the A&Fs, Micro Powers,
and Dynabytes of this world. A
simple numerical 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
course, the joystick selection is all
important but | suppose a duff in-
terface could spoil things also.
The First Byte interface certainly
provides for more precise control
of laser bases and so on with the

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

When actually playing a few
Micro Power games there did ap-
pear to be an anomaly between
on-screen instructions and what
the joystick actually did, not in
the game itself 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 during the games
although in Positron, where the
Return key is the fire button for
keyboard control, the use of a
joystick actually slows down your
ability to fire fast. This is purely a
phuysical fact of life to do with the
muscles in your thumb and the
bounce back characteristics of the
Electron 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 attach-
ed to your Electron. And it can
help you to higher scores. A
favourite trick of mine in Positron
is to use the Fire button and the
Return key (not disabled) at the
same time, further increasing the
rapid fire which is characteristic of
this game.

The main problem with buy-
ing the First Byte interface is that
no provision has been made for
vou 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
have to be prepared to pull the
joystick interface on and off the
edge connector — not a good
idea. T

The First Byte joystick inter-
face comes complete with the
relevant instructions and software
to instantly run a good selection
of current games, plus software
to convert your favourites from
other sources such as A&B
Computing. (Look outfor a key
to joystick program converter in a
forthcoming issue.) The interface
is available from First Byte Com-
puters, 10 Castlefields, Main
Centre, Derby DE1 2PE, price
£24.95
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THIS IS
THE BIG ONE!

The 2nd
@iilejle]
com User
X

Thursday 16th—10am to 7pm
Friday 17th—10am to 6pm
Saturday 18th — 10am to 6pm
Sunday 19th —10am to Spm

* Please note 10am to 2pm on Thursday 16th
is Trade Morning — By invitation only.

The success story of Acorn Computers, the BBC Micro and Eleciron is mirrored by suppliers who have produced
more and more hardware, software, supplies and services. And they'll all be atf the exhibition — disk drives, plotters,
printers, monitors, joysticks, robots, books and magazines. all kinds of software — everything for the Acorn owner

And of course Acom will be there in force with all their latest developments and software.
There'll be special offers, competitions, advice centres and special events as well.
And all this for only £3.00 at the door, under sixteens £2.00. (Use the coupon to beat the queues and save £1.00).

Olympia 2 is the brand new exhibition centre next to the old Olympia. It's got everything, wide gangways, lots of
space to sit down andrest, plenty of catering areas.

Getting there is easy too, its got its own tulbe station, bus routes 9, 27, 28, 33, 49, 73 and 91 goright pass the door,
and there’s car parking too!

BIG SUPPORT

Remember this is the Official Acorn User Show, it’s the most informative prestigious and influential user show inthe
country. Whether you're a businessman, serious user or games enthusiast there's something for you.

For details of exhibition stands and advance ticket sales confact the organisers.

Computer Marketplace (Exhibitions) Ltd. A Rushworth Dales Group Company, 20 Crange Street, London.
WC2H7ED Tel: 01-9301612

BEAT THE QUEUES! SAVEMONEY! ORDER YOURTICKETIN ADVANCE.

Buy your ticket now and save queing. There will be special entronces for advance ticket holders.
T SER OSSR DETS NN G D NS GE D W S G T NS W GBS SO N Tee R (e S S 0GR R S R S S O e B D T T R O S S T S S e

Please send me (aty) ticketsat£2.00and _ (aty) undersixteen tickets at £1.00. | enclose my cheque/PO
to thevalue of £ ordebit my Access card. No. _ = TL8s BN, DN ssat B
NAME S TS SIGNED _ = ST
ADDRESS >l % : 5 S, O =

Sl il Tl b BRI,  pOSICOBE - seh AB/7
GROUPS - Order15 or more tickets and you qualify for a further 20% discount.
To: Computer Marketplace (Exhibitions) Ltd. A Rushworth Dales Company, 20 Orange Street, London WC2H 7ED.

L--------------------------—--------------—-----

TRy i
S e s o il
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MODEL B/ELECTRON

Basutils

Dr S. Taylor

BASUTIL is designed to assist
programmers in the develop-
ment, testing and correction 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 the memory.
The user 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/f0 offers the
following facilities:

1. Keys. Typing K resets the
keys in case they have been
altered by running another pro-
gram.

2. Find. Typing F allows the
user to search for a string of
characters in a program. It lists
the line numbers where it is found
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 string
(of the same or different length)
and the range of line numbers
where replacement is required.
Line number O (blank) indicates
either the first or last lines of the
program. replace is slow and will
take some two minutes for a 20K
program. Line numbers and oc-
currences are listed.

4. Token. Type T to find all oc-
currences of 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-
rences are again listed.

5. Memory. For details of the

Search and Replace, Error

listin

and memory

monitoring. Just some of
the features of this Basic
utility Program.

use of memory, type M. this gives
HIMEM, bottom of the stack, top
of the variables, LOMEM and
PAGE. It also gives the mode,
the free space, the space used by
BASUTIL and the space 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 reports the
last error which occurred and
then lists the program starting at
the line number at which the er-
ror occurred. If 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 the
screen, line by line, from 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 written so as to use a
minimum of computer space. the
list of facilities is concise and is
deleted from the screen after use
to avoid unnecessary scrolling.
The facilities may be selected in
upper or lower case characters.
PROCK, lines 100 to 310, is
the part of the program of par-
ticular interest to the user and may
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 cursor
editing keys.

Line 150 sets the red user keys to
produce “#%% & ' () * +
when used without the SHIFT
key.

Line 160 sets the user keys to
digits 0 to 9 when used with

SHIFT.

Line 180 sets the user keys to
give Teletext colour codes with
CTRL & 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 of
the seven facilities described
above.

Lines 210 to 290 (keys f1 to f9)
may be set at the user’s discre-
tion.

My choice is CTRL/fl to print
PROC, CTRL/f2 to select my
Hobbit system, CTRL /13 to select
the cassette tape and CTRL /{4 to
catalogue the filing system.
CTRL/f6, {7, 18, {9 are for sav-
ing, loading and chaining pro-
grams. to save a program type
CTRL/f7, 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, restores
default colours and switches on
the CAPS LOCK. If you have
version 0.1 replace 7602 by
?&DB.

Line 40 selects mode 7 and pag-
ed mode, since mode cannot be
selected inside a PROC.

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

Finally, if you prefer the
memory details in decimal, omit
the « characters in line 500.
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PROGRAMMING/UTILITY

PROGRAM LISTIN:

1@REM BASUTIL, S.Taylor
20P%=%84: [OPTO: LDA#138: LDX#@: LDY%BF : JSR&FFF4:RTS: 1: ?
&D: ?5633=4FF: V%=5634:J%=75: GOTD4@
IBPRINTTAB(@,VPOS-2)"Keys Find Rep Token Mem Er
~or Clr ?"3;:J%=GET:PRINTTAB(@,VP0OS-1)SPCA4STAB(@,VPOS5-2
tUL=5632: VL=TOP: IFJL>P6ANDI %L 123J%=0%—-32
4@IFJ%=75PROCK:MODE7:VDU14 ELSEIFJ%=7@FPROCF ELSEIFJ%
"ROCR ELSEIFJ%=84PROCT ELSEIFJ%=77PROCM ELSEIFJ%=69P
=0OCE ELSEIFJ%=&67PROCC
S0e%=10: PAGE=5632: VDU7: END
1 P@DEFPROCK : #TV255
110%FX11,25
128%FX12,3
138#FX219,61
13@*FX4,0
15@#FX225,34
15B%FX226,48
17@*FX227,1
1B@#FX228,128
Z2@*KEYDRY%U=25&6#75+74: S%U=256#73+72: PA. =4EQD: .30 M
Z1@=KEY1PROC

2=KEYA4%T. IM

S*KEYSH, |
B=KEYL" """ IM"

Z78=KEY7 | MSAVE"

Z5@+=KEYB I MLOAD"

Z9@*KEY? | MCHAIN"

J22=*KEY1@0. {MPA.=56321M0. IM
J1@8VDU3, &6, 20: ?602=32: ENDPROC

422DEFPROCF: INPUTLINE"Find "X%:X¥%=LENX$: IFX¥%=BENDPROC
SLSEKL=0:L%=327467: PROCG: ENDPROC
EDEFPROCG: @%=8: PXL=U%+1: IF?P%L=%FF ENDPROC

: IFAYL<KLORAZ>L%GOTO45@

43BIFLENSP%<XXGO0TO45@ELSERYL=INSTR ($P%, X%) : IFQ%=0G0OTO4
S@ELSEPY=P%+Q%—-1+X%: F4L=F%+1: IFHZ=OPRINTAZ; : H%Z=1
440G60TD430
450P%=M%Z: UNTIL?P%=&FF : PRINT ' "No"F%: ENDPROC

S@@DEFPROCM: @%=7: PRINT"Himem" ,“HIMEM SPC7"Mode",?7853"
"Stack" ,“RASPC7"Free" ,“R%—-S% " "Var ‘ble"~SLSPC7"BASUTIL

B80@" ‘' "Lomem" ,~V%  "Page" ,“UXSPC7"Program"™~V%-U%: ENDPRO
C

4@@DEFPROCE: @%=5: PRINTTAB (8,VPOS—-2) : REPORT: PRINTTAB (3
1) 3:%FX21,0

618%FX138,0,756

L£20#FX138,0,446

&3BFORML=1TOS: ?&BF=ASCMID¥ (STR$ERL ,M%, 1) : CALL&B4: NEXT
1 #FX138,0,44

&H4@%FX138,0,13

&5@ENDPROC

7@@DEFPROCR: LOMEM=HIMEM-25&: INPUTLINE" Rep "X#:X%Z=LEN
X#: IFX%L=0ENDPROC

72@INPUTLINE" By "W$:WX=LENWS$:CX=Wi-X%: INPUT"From "K
%" To "L%: IFL%=OL%=32767

730PROCG: IFFA=BENDPROC ELSEF%L=C%U*F%L+1:T%=P¥%: IFFAL1IF%=

1
7308T7=PLi1REPEATTU?FL=Th: TA=TA—-1: UNTILTA<UL: PU=PZ+F%:
GA=UY+1: TU=6BU+FL:E%=T%
7SOREPEATNA=EXL?2: I %=E%+2: ML=E¥X+N%: A%L=256#7EL+EL7?1: EUL=
E%+3: IFA%L<KXGOTO8@RELSEIFAX>LXUNTILTRUE: GOTOB1@
74O IFLENSEX< XZG0TOB@BELSEQ%Z=INSTR ($E%, X$) —1: IFRL<BGOT
osee
77OEL=EX%+Q%: NX=N¥L+C%: IFTZ=E%GOTO79QELSEREFPEAT ?G%="T%:
IFIX=TAIA=1%+GU-T%
78OGZL=6%+1: TA=TAZ+1: UNTILTY=E%L: $GL=W$: GU=CL+WL: TU=TL+X
%:E%=EZ+X%: B0TO740
BOBEZL=M%: ?I%=NL: UNTIL?E%=%FF .
B1OREPEAT?G%=7T%: BL=6%+1: T%=TZ%+1: UNTILTZ>P%: ENDPROC
9@@DEFPROCC
?10R%=6ET: IFQ%=670RA%=99PRINTTAB (@, VP0S-1) SPC4BTAB (@,
VPOS—-2) : GOTO91BELSEENDFROC
1@@@DEFPROCT : INPUT"Token "X#: X%=LENX$: IFXZ=0ENDPROC EL
SEK%=0:L%=32747: X$=CHR$EVAL ("&"+X$) : PROCG: ENDPROC

422F%=0: REPEATML=PL+PL?2: A%=256#?PL+P%L?1: PU=P%+3: HZ=0
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COMPETITION

COMPETITION &

Competition

Schools, colleges, ITECs, clubs,
user-groups and individuals are
all welcome to enter this fun com-
petition to win an Epson
RX80FT printer worth over
£300 or the latest in Epson print
technology, the tiny P40 port-
able thermal printer, which is

now in your shops for
£95 + 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
dot-matrix with printing speed of
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
demonstrate the bit image prin-
ting offered by the Epson range
of printers. The routine can pro-
duce anything from a graphical
representation of a Constable
painting to the most modern in
computer art.

If 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 Jan/Feb issue
of A&B Computing. If you
can'’t get to a printer then send us
your routine on cassette (clearly
labelled with your 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 artistic fling and win
yourself a new printer in the pro-
cess.
The winners of the competition
will be the creators of the two
most original and attractive
graphic 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 future issue of
A&B Computing. The competi-
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 distribltors,
employees of Epson or anyone
connected with the competition.
All entries must be
postmarked before 31st August
1984. No correspondence will be
entered into with reference to the
results and it is a condition of

entry that the editor’s decision is
accepted as final.

WINNERS

The attraction of winning
one of Mosaic Publishing’s BBC
titles, My Secret File or 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

of the sombrero were: B.
Teasdale of Bristol; Colin
Serplus, Co. Armagh; Mr L.
Poxon, Chorley; Keith

Wolstenholme, Manchester; Mrs
H. G. Crum of Eastbourne; Mr
Spink, Bramley in Surrey; Kevin
Wong, Newcastle; W. Coulson,
Blyth; Sean Smith, Lernick,
Shetland; S. Pilley, Rotherham.

e e
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HLOOPY 100k
=zrinidge, shown not yet
~ushed fully home.

“On-board”
MICTOProcessor.

Nine track
“byte-wide” head.

Tape drive
spindle.
Precision ground rubber
\ pressure roller.

Twelve foot long loop of
tape freely packed into
cartridge.

A 100k BBC-drive for £99 + VAT

8BC Micro with the power and convenience of a
loppy disk drive, at a fraction of the price. Interface
1o the BBC costs £26 + VAT and runs up to 8 drives.

PHLOOPY’s special secret

PHLOOPY does notrecord ona ey
disk, but on a loop of quarter-inch
t2pe contained in a rugged
mterchangeable cartridge.

The heart of PHLOOPY is a
anique “byte-wide” magnetic head,
that gives it its speed by recording nine tracks
across the tape. Typically, you can access a file in

nlv 3 or 4 seconds.

If you’re used to waiting for a cassette tape to
rrundle programs into your BBC, you’ll be amazed

2t PHLOOPYs performance —up to 100 times faster.

Talking to your PHLOOPY

PHLOOPY’s own software makes it
respond to standard BBC filing
system and Basic commands.
Programs written to run on
disk or cassette should
runon PHLOOPY
without problem.
And because your
PHLOOPY drive

contains its own

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 any read errors.

Your PHLOOPY Library

PHLOOPY cartridges
hold a full 100k of data. You
can buy blank cartridges for
£3.75 each plus VAT. Many BBC
programs will be available on PHLOOPY.

Phi Mag Systems Ltd. PO Box 21,
Falmouth, Cornwall TR11 3TD Tel: (0326) 76040

Order Form
® Please send me further details about the PHLOOPY 100k data
storage system for the BBC Model B.
® Please send me (gty) PHLOOPY starter pack(s) for my BBC
Model B microcomputer, including PHLOOPY drive, BBC
interface, leads, connections, operating system in firmware, manual,
and two PHLOOPY 100k cartridges, at £147.75 each including VAT,
postage and packing. Amount £
®Please send me_____(qty) packs of 3 PHLOOPY cartridges at £19.75
including VAT, postage and packing. AmDUnEE . =
I enclose a cheque/PO for £ OR Please debit my
Access card Number:
Your order will be acknowledged within 10 days, giving a delivery date.
Name
Address
Town: Post code

Send this coupon to: Phi Mag Systems Ltd, PO Box 21, Falmouth,
Cornwall TR11 3TD. Telephone: Falmouth (0326) 76040.
14 day money-back option.
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MODEL B/ELECTRON

Snakes and
Ladders Maths

Ken Goodman

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-
justed to the level of skill of the
player by controlling the time ele-
ment. If the success rate is equal

Meet the mathematical
challenge of this highly
entertaining an
educational program.

to or less than 1 in 3, the difficulty to age 80, the time scale within PROCgen This gives all the information required by the player
is increased a little and vice versa which an answer must be entered and prints it alongside the main board.
if the rate exceeds 2 in 3. has been given an extensive PROCplay This is the main Procedure or the game and repeats
In addition the program plays coverage. Diagram 1 illustrates until either the player or the computer arrives at the
a very attractive game of Snakes the range for various difficulty- last cell on the board.
& Ladders with a nice clear levels. this is controlled by the PROCmaths Line 1170 uses an ON. . . GOSUB routine to deal
layout —  welcome change value of ‘limit in line 1210. if you with the differing options. Thus line 1420 sets a low
perhaps from the munchers and don't like the range, change the or high number addition sum depending on the op-
ladder-climbers. values accordingly (but bear in tion selected. Lines 1440-1500 deal with subtrac-
gn;?d tlhat] ‘diﬁl" infthis line is 10 — tion, multi{:l]i;:latiofn and division. Line 1210 sets the
ifficulty-level). If you fancy your time available for entering an answer. Lines
CHALLENGE chances, try option 3 at difficulty- 1220-1260 make it unnecessary to use RETURN
To make the game something of level 1. We don'’t think you will with an entry. Line 1310 compares the player's
a challenge to older children up be able to stay there long. answer with the correct answer. Lines 1330, 1340
take sample batches of 3 tries and adjust the difficul-
20— Graph plotting level of difficulty ty level up or down if there are more or less than 2
4 correct answers.
4 PROCthrow Draws a box in which to display the dice number —
b lines 1610, 1620. It selects and prints random
A numbers 1 to 6 for 2 seconds and then leaves the
15 — last number displayed.
d PROCmoveP This deals with the player’s move. Line 1740 uses
1 the plx % (PP)m ply% (PP) co-ordinates to print the
4 move from cell to cell and calls FNcheck con com-
2 ] pletion to see whether the last throw has landed on
2 the base of a ladder or on the head of a snake.
8 e PROCmovec  This covers the computer's move and operates in a
& 7 similar way to that above but adds 1 to the X co-
7 ordinates to print the computer symbol to the right
H of the player’s symbol.
7 FNcheck(n) n is returned as the last cell-value of a move and the
5— function compares this number with known values
7 of ladders and snakes. When one of these values is
5 met, n is adjusted to the new value for printing.
0
i 2 3 4 5 6 17 8 | MAINVARIABLES
DIFFICULTY LEVEL cans Correct answer.
; com$/pl$ Computer/Player symbol.
CP/PP Computer/Player cell number.
PROGRAM OPERATION cthrow Set to TRUE or False to differentiate between
PROCtitle Lines 1010-1070 Puts Title on screen in Mode 7 Player’s and Computer’s throw.
PROCinit Defines characters and Envelopes and sets the star-  diff Selected difficulty-level.
ting values of wvariables. Variables plx%(I), level Equal to 10 — diff.
ply% (I%) are the X and Y co-ordinates of each limit Max. time allowed in which to answer.
player-position in the 64 cells of the board. the n Values of cells containing bases of ladders or heads
values of these arrays are loaded in lines 690-740. of snakes.
PROCOptions The Procedures use Mode 7 to set the Sound and ok Number of correct answers per sample.
Game options. opt Selected option number.
PROCboard Draws the board in Mode 1. Lines 850-960 draw  out$ Symbol delete.
the snakes as thick white lines and the ladders as  plans Player's answer.
dotted green lines. This combination makes it possi-  plx%( ) X and Y co-ordinates for each cell’s printing.
ble to use the program on monochrome screens if ply% () Position.
necessary. tries Keeps a check on sampling for difficulty regulation.

30 A&B COMPUTING JULY/AUGUST 1984 r



PROGRAMMING/EDUCATIONAL ‘

%
% I

PROGRAM LISTING -
I@REM: : : : SNAKES % LADDERS MATHS::: I I
2BREM: serzzzsssszzzzszis Ts
J@REM:z:::r::By Ken Goodmal HH
S20ONERRORGOTO2210 I
T@MODEZ2:VDUZ23; 8202;@;@;@; : PROCtitle
S@PROCinit:MODE7 61@PROCd] (100@) : PROCthrow (—1) : FROCA1 (1@00) : PROCmovec
FeREPEAT:CLS:VDU23;8202;0;0;0; &2@IFCP=64 ENDFROC
L2@FP=1:CP=1:tries=0: 0k=0 63@FROCc1 ear 1: ENDFROC
1 12PROCsound: PROCoptions 44@DEFPROCiNit
12@M0DE1:VDU23;8202;0;0;0; :VDU19,1,2:;@; : zz=RND (-TIME) &58VDu23,224,08,24,24,8,255,0,24,24,23,225,-1,-1,-1,-1
1 T@FROCboard: PROCgen ,-1,-1,-1,-1,23,2246,0,0,0,-1,-1,0,0,0
L42REPEAT PROCplay:UNTILPP=64 ORCP=64 660pl $="X"+CHR$10+CHR$8+" X" : com¥="0"+CHR$10+CHR¥B8+"0"
{S@1FPP=64 MODE7:PROCendl ELSEIFCP=464 MODE7:FPROCend2 &70aut$=" "+CHR#1@+CHR$B8+" ":win$="**"+CHR*10+CHR$8+C
18BUNTILfinish=TRUE HR$B+" %%
1 7@MODE7 : END 6B8@DIMpl % (65) yply%(65) 1 addx%=1: addy¥%=29: Z1%=1
{S@DEFPROCoptions L£FOFORI%Z=1TO4: FORI%=ZI1% TOZI%+7
I92PRINTTAB(D,13)CHR$130"What type of guestion will y 700plx %L (I%) =addx%:ply% (I%) =addy¥: addx¥L=addx%+3: NEXT
u have 7" 710Z1%=11%+16: addx¥%=1: addy%=addy%—6:NEXT: Z1%=9: addx %=
IP@FPRINTTAB(3,16)"1 — Multiplication Tables only." 22:addy%=26
Z1BPRINTTAB(3,18) "2 - Mixed arithmetic (Easy numbers) 720F0ORJ%=1TO4:FORI%Z=Z1% TOZI%Z+7
730plx4(I%)=addxZ:plyZ(I%)=addy%k: addx%=addx%-3: NEXT
Z22PRINTTAB(3,20) "3 - Mixed arithmetic (Harder number 74071%=11%+16: addx%=22: addy¥=addy%—-6: NEXT
s 7S@ENVELOFE1,1,20,100,8,1,1,6,127,-1,0,-7,126,126
238PROCkeylock 76BENVELOPE2,1,0,-12,0,465,1,65,126,0,0,-1,126,126
T4PREFEAT opt=GET:UNTILopt>48 ANDopt<S2 77@%FX11,0@
ZS@opt=0opt-48:CLS 7BBENDFPROC
Z250PRINTTAB(B,11)CHR#13@"How difficult (1 - 9) 2" 79@DEFFROCboard
Z7@PRINTTAB(9?,13)CHR$131"1 is hard 9 is easy" B80AGCOLO,2: MOVE14, 1008: DRAW784 , 1008: DRAW784 ,816: DRAW1
ZB2FPRINTTAB(@,17) "BEEB will adjust it for you as you 4,816:DRAW14, 10088
pl *: PROCkeylock 810GCOLO,3: FORX%=146TO784STEP?4: MOVEXY,784: DRAWXZ, 16
Z9PREPEATAi ff=GET:UNTILdiff>48 AND diff<{=57:diff=58-d B2BMOVE14, X%: DRAW784 , X7%: NEXT
1 ¥4 83@COLOUR3: FORY%Z=1@TD28STEP&: VDU31,25,Y%,94,31,25,YiL+
JR@ENDPROC 1,94,8,13:NEXT
Z1@DEFPROCgen 840GCOLO, 1
BCOLOURZ2: PRINTTAB (4,2) "SNAKES % LADDERS" B850X%=448: Y%=640: FORZI%=1T0O3: MOVEX%,64: PLOT21,Y%,256:
33avbu28,24,31,39,0: COLOUR3 XA=XY+8: YA=YL+4:NEXT
TAQFRINTTAB(1,5)"In this game" “you answer"’ "arithmet B&BX%=44B: YZ=640: FURZ1%=1P0U3: MOVEX%,256: PLOT21,Y%, 448
ic “gquestions to" ""throw the" ""dice." s XA=XU+ G YE=Y L+ :NEXT
QPRINTTAB(1,13)"If you are" ""wrong or if" "you take B70X%=448: Y%=352: FORZ1%=1TO3: MOVEX%,352: PLOT21,Y%, 448
“"long,you lose your turn." 1 XU=XU+4: YA=YA+4: NEXT
CSOCOLOURL:PRINTTAE(1 ,19)pl$; ™ You" B88@X%=256: YX=64:FORZI%Z=1TO3: MOVEX%,448: PLOT21,Y%,648:
T7OCOLOURZ: FRINT ‘TAB (1) com#$" Computer” XA=XVU+8: YL=Y/A+4: NEXT
TEACOLOUR3: PRINT "TAB(1)STRING# (S5,CHR$226) ; ' SNAKE" B70X%=448: Y%=352: FORZI%=1T0O3: MOVEX%,544: PLOT21,Y%, 4640
I9OCOLOURL1: PRINTTAB(1) "===== LADDER" P XA=XAH A YA=YA+4: NEXT !
2P@FROCkeylock POOXYL=60: Y/=60: FORZI%=1TO3: MOVEX% ,352: PLOT21 ,Y%,544: X
41@COLOUR2: PRINT * " “TAB(1) "Press SPACE":ZZ=GET:CLS %=XY+4: YL=YL+4: NEXT
@COLOURL:PRINTTAB(1,7)"Press RETURN to throw the"’ R10X%=636:Y%=54@: FORZI%=1TO3: MOVEXZ,&640: PLDT21,Y%,736&
dice." : XA=XU+4: YA=YL+4: NEXT
4T@PRINT ‘" “TAB(1) "You must get" ""the exact" "number o ?206COL0,3
= the final throw." PIBXU=252: Y/=252: FORZI%=1TO3: MOVEX%X,564: DRAWYZ , 3521 X%=
£30COLOURZ X%+4: YA=YL+4: NEXT
45@PROCkeylockzPRINT " * """~ TAB(1) "Press SPACE" QABX%L=732: Y/=732: FORZI%=1T0O3: MOVEX"Y,256: DRAWYY ,448: X%
15@Z=GET:CLS: COLOURZ2: FRINTTAB(@,7)"To even thingsout =X4+8: YA=YZ+4: NEXT
a bit,you" PEOX%=544: YL=640: FORZI%=1TOT: MOVEX%,448: DRAWYZ ,544: X%
L27@FPRINTTAB(@,9) "are allowed another turn after th =X%+8: YL=Y%+4:NEXT
~owinca six." PEBXA=252: Y%=252:FORZI%=1TO3: MOVEX¥,640: DRAWYX , 736: X%
48@COLOUR1 =X%+8: Y/L=YL+43: NEXT
23@PROCkeylock: FRINTTAB(1,17} "Press SPACE" P7OCOLOURL: PRINTTAB (plx% (PP) ,ply%(FFP))pl#
S@QIZ=GET:CLS:VDU24: PROCd] (15@@) FBACOLOURZ: FRINTTAB(plx % (CP) +1,pl yXZ (CF) ) com¥
S1@ENDFROC FPACOLOURI: PRINTTAB (plx% (&64) ,plyZ(&64) ) swin®
S2@DEFPROCplay 12@BENDPROC
‘@FROCclear3: COLOURZ: PRINTTAB(28,28) "Difficulty":FRI 101@DEFFROCtitle
(TTAB(28,29)"level = ";10-diff 1@20COL0OURL : x=2: FORT%=1TODé&
S42PROCmaths: PROC! (5@@) : FROCclear 1: PROCclear2 1@3@READCch: PRINTTARB (x ,7) CHR$ch: FROCd] (65@) s x=x+1:1NEXT
SS@IFNOTgo COLOUR1:FROCdL (70@) :PRINTTAB(29,1@); "MISS 1@4@COLOURI: FRINTTAB (8, 1@) "AND" : =11
TURN": COLOURZ: PROCd1 (2000) : GOTO6D@ 105@COLOURZ2: FORT%=1TO7: READch: PRINTTAB (x , 13} CHR#¥ch: FPRO
SS@PRINTTAB(28,1@) "YOUR MOVE":PROCthrow (@) : PROCd1 (100 Cdl (65@) : x=x+1:NEXT
2’ : PROCmovep 126@PROCd] (1000 : COLOURY : PROCd1 (200@) : ENDFROC
2IFPP=464 ENDFROC 1@7@DATAB3,78,65,75,6%,83,76,65,48,68,679,82,83
@IFs v=-15 ELSEv=0 1@8@DEFPROCc 1 ear 1 : FORY=5TOZ22: PRINTTAB(2&6,Y)SPC14:NEXT:
F@IFdice=4 COLOURZ:PRINTTAB(29,12); "AGAIN":SOUND1 ,v, ENDFROC
1:PROCd1 (15@) : SOUND1 ,v, 200, 1: GOTOS54@

]
o

20PROCd1 (1000) : PROCclear 1: COLOURZ2: PRINTTAB(29,10) ;"M CONTINUED OVER
MOVE ™
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1@7@DEFFROCclear2: FORY=1TOS: PRINTTAB(1,Y) SPC23:NEXT:zEN
DFROC

110@DEFPROCcl ear 3: FORY=28TO29: PRINTTAB(28,Y) : SFC11: NEX
T: ENDFPROC

111@DEFPROCkeylock

112@IFNOT INKEY-129 THEN1120

1130%FX15,1

114@ENDFROC

11S@DEFFPROCmaths: PROCclear2

116@COLOURZ: PRINTTAB(28,28) "Difficulty":PRINTTAB (28,29
Y'level = ";10-diff

1170IFopt=1 GOSUB147@ ELSE ONRND(4) GOSUB1420,1440,147
a,149@

1IEBCGLUUR‘ PRINTTAB(3,2) "What is "i;nlisign#in2;" 7"

1190*FX15,0

12ZBCDLUUR1:PRINTTAB(2.4}"Answer = "j:plans%="":TIME=0

1210IFdiff<4 1limit=175@/diff ELSElimit=—S58%dif++757

1220REFPEAT

123@REFEAT ZZ=INKEY37S5:UNTIL(ZZ-48>=8 AND ZZI-48<1@) OR

Z7=-1

124@Q1IF ZZI<>-1 PRINT;ZI-48; ELSE 1260

125077Z4#=STR$ (ZZ-48):plans$¥=plans$+Z7%

126@plans=VALplans$:UNTILplans=cans ORLENplans$=LENSTR
$cans ORTIME>limit OR(ZZ=-1 ANDplans#®<{>"") -

1270PROC] (65@) :tries=tries+1

12B@PROCclear2: COLOUR2: IFZZ=-1 THEN13Z@

129@IFpl ans=cans PRINTTAE(2,3)"CORRECT":PROCd] (&45@)
13@@IFTIME>=1limit PRINTTAB(2,3);"TO0 LATE !'":PROCd1 (&5
@) : go=FALSE: GOTO1330

1310IFplans=cans AND TIME<limit go=TRUE:ok=ok+1:G0TO13
20

1320IFplans<>cans ORZZ=-1 go=FALSE: PRINTTAB(B,:)”NRDN
G !"3;TABL/,4) "1t was "jcans: lFs VU7

133ZBFROC]1 (1000) : IFtries=3 ANDok<2 diff=diff-1:60TD137
"]

1340IFtries=3 ANDok=tries diff=diff+1:G60T0137@
135@IFtries=3 tries=0:o0k=0: ENDFROC

1360ENDFPROC

1370tries=0:0k=0: IFdiff<{1 diff=1

138OIFdiff>9 diff=9

139@1IFs FORI=1TOS5:S0OUND1,~-11,220,1:S50UND2,-11,223,1:FR
0Cd1 (30@) : NEXT

14@@PROCc1ear3: PROCd1 (10@0) : COLOURZ: PRINTTAB (28,28) "Di
fficulty":PRINTTAB(28,29) "level = "“;1@0-diff

1410ENDPROC

14201Fopt=2 n1=RND(1@):n2=RND(1@) ELSEn1=RND(4%):n2=RN
D(4?)

143@sign#¥=" plus ":cans=nl+nZ2:RETURN

1440REPEAT IFopt=2 nl1=RND(1@):n2=RND(1@) ELSE n1=RND(%
@) : n2=RND (@)

14S@UNTILN1 >n2

146@sign#$=" minus ":cans=nl-n2:RETURN

1478IFopt=2 n1=RND(9) :nZ2=RND(?) ELSEn1=RND(12):n2=RND (
12)

148@0n2=RND (12):sign¥=" times ":cans=nl1#%n2:RETURN

149@0n2=RND(12) : IFopt=2 cans=RND(5) ELSEcans=RND(12)

150@sign#F=" "+CHR$224+" ":nl=nZ*cans:RETURN

151@2DEFPROCsound

1S520PRINTTAB(7,1@) "Do you want sound effects?";TAB(11,
13)"Answer Y " or ‘N'. "3

1S53@REPEAT: s$=GET#: UNTILINSTR("YN".SS) *FX15,1

154@PRINT; s%: PROCd1 (1000)

1SS5@IFs$="Y" s=-1 ELSEs=0

156@ACLS: ENDPROC

1S7ODEFPROC] (d1):LOCALZZ

1580%FX15,1

159@ZZ=INKEY (dl1 /2@) : ENDFPROC

140@DEFPROCthrow (cthrow)

1610X=30: Y=15: PRINTTAB (X, Y) STRING# (5,CHR$225) : FRINTTAB
(X,Y+4) STRING# (5,CHR$225)

1620FORI=1TO3: FRINTTAB (X, Y+I) CHR$225; SFC (3) ; CHR$225: NE
XT

143@1Fcthrow FROCAI (120@) : GOTO14560

1440FRINTTAB(27 ,21) "Press SPACE": #FX15,0

165@Z7Z=6GET

1660TIME=0: REFEAT:dice=RND (&) :FRINTTAB(32,17);dice
167@AUNTILTIME >=208

148BENDFROC

149@DEFFROCmovep

1700IFPP+dice>64 ANDs SOUND1 ,—-15,25,5

171@IFPP+dice>64 COLCURL:PROCclear1:PRINTTAB(29,10) "To
o big":PROCdL (15@@) : PROCclear 1 : ENDFROC

172@C0OL0OUR1L

173@IFs v=-11 ELSEv=0
1740FORI=1TOdice: SOUND1 ,v,14@,1:PRINTTAB(plu X (PP) sply%
(FP))3;o0ut$:PP=PP+1:PRINTTAB(plx%Z{PP) ,ply% (PP} );pl#: PROC
dl (1008) : NEXT

175@0PP1=FF: PP=FNcheck (PP} : IFs v=-15 ELSEv=0
176@IFPF>PF1 FORS=1TO255STEFS: SOUND1 ,v,5,8: NEXT
177BIFPP<{PP1 FORS=2S5TO1STEP-5:S50UND1,v,S,8:NEXT
178@IFPP=FF1 THEN1S2@

179@PRINTTAB(plx%Z (PFP1) ,ply%L(PF1)) ;0ut$:PRINTTAB(p1 &% (P
P) ,ply%{(PP))pls%

1BBAIFPP=464 AND= SDUND1,1,70,50:FROCd] (600@0) ELSEIFPF=
&4PROCd1 (1S@@)

181@PROCboard: ENDFROC

182@DEFFNcheck (n)

1838IFn=5 n=23:=

184@1Fn=21 n=3%9:=n

1BS@IFNn=28 n=3&6:=n

186@IFN=3@ n=: n

187RQ1IFn=35 n=4%9:=n

188@IFN=32 n=48:=n

189Q1Fn=4@ n=24:=n

17001Fn=42 n=38:=n

1?21BIFn=44 n=52:=n

1920IFn=55 n=5%9:=n

19301IFn=62 n=5S1:=n

194@=n

195@DEFPROCmovec: LOCALZZ
1940IFCP+dice»64 ANDs SOUNDL,-1
1970IFCP+dice>64 COLOUR1:PROCcI
o big":PROCd1 (150@) : ENDPROC

198B@COLOURZ: IFs v=-11 ELSEv=0

199@F0RI=1TOdice: SOUND1 ,v,48,1:PRINTTAB(pixX(CP)+1,ply
%(CF))3out$:CP=CP+1: PRINTTQB(p.«Z'"F‘+ sPlyZ (CF)) ;com#$:
FROCdA1 (1@@@) : NEXT

2@@@CP1=CP:CP=FNchECK(EF‘:IF; v=—15 ELSEv=0
201BIFCP>CP1 FORS=1TO2SSSTEPS:SOUND1,v,S5,B:NEXT
2020IFCF<CP1 FDRS=25unISTEF g.SGUNDl,v,d,B NEXT
20301FCF=CP1 THENZ@S2
2040PRINTTAB(plx % (CP1)+1 ,ply%(CF1)) ;out$#: PRINTTAB(plxZ
(CP)+1,ply%(CP)) ;com$

20SAIFCP=64 ANDs SOUND!,2,15@,73:FROCd] (75@@0) ELSEIFCF
=44 PROCd1 (150@)

206@PROCboard: ENDFROC
207@DEFFROCend1: FROCL (142@) : »FX15,0@

20BOFORY=7TOB: FRINTTAB(14,Y)CHR$130CHR$141"YOU WIN":NE
xXT

209BIFCF >S4 PRINTTAB(B8,1S)CHR$133"But it was a near th
ing":G0TO2170

Z2100IFCP<4@ PRINTTAB(9,15)CHR¥133"BEEB was miles behin
d":6G0T02170@

2110FORY=15TO16: PRINTTAB(13,Y) CHR$133CHR$141"WELL DONE
“:NEXT:60T02170

212@DEFPROCend2: PROCd1 (140@) : #FX15,0

213@F0ORY=7T08: PRINTTAB(1q,Y)CHR$IqBCHR$141"I WIN": NEXT
2140IFPP>5&6 PRINTTAB(8,15)CHR#$133"But it was a near th
ing":60TO2178@

Z2150IFPP<{4@FRINTTAE (9,15)CHR$133"You were miles behind
":G0TO2178@

216BFORY=15TO1&6: PRINTTAB(13,
:NEXT
2170PRINTTAB(S,18)CHR#1353@"Your final difficulty level
was "3;18-dif+

Z2180PRINTTAB(8,20) "Press SPACE to run again®
219@ZZ=GET: IFZZ<>3Z2 finish=TRUE ELSEfinish=FALSE
220BENDFROC

2210»FX11,50

2220MODE7 : REPORT: PRINT" at line "3ERL

e me =
o oy
earl

:PRINTTAB(27,18)"To

y 2
ar

Y)CHR#133CHR$141"BAD LUCK"

32

A&B COMPUTING JULY/AUGUST 1984

'™



Its easy
to comp

about
advertisements.

But Wthh

ones?

Every week millions of
advertisements appear in print
on posters or in the cinema.

Most of them comply with
the rules contained in the
British Code of Advertising
Practice.

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

[f 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.

The Advertising
Standards Authority.
[f an advertisement is wrong,
were here to put it right.

ASA Ltd, Dept 2 Brook House, Torrington Place,
London WCI1E 7HN

ce 1s donated in the interests of

COMPUTING JULY/AUGUST 1984

. gamesmanship

sort animator

The Sort Animator program allows you to
watch a sort in action. This product
covers a sulite of programs that are

designed to provide the "“Viewer" with a
simplified method of a variety of sorting
methods. A number of sorting methods
are introduced, animated and described!
Five sorting methods. Lots of
entertainment and enjoyment using the
routines supplied.

BBC

£6.50

COUNTER ATTACK

A game of strategy. Choose your
colour, choose your rules. Blocks
are coming down and across . . . But
there is a twist in it! Calm control
and cunning skill is required!

BBC

COMMODORE 64

£6.50

DODGY DEALER

Can you make the right
entrepreneurial decision? You have
£5000 bank loan, a warehouse and &
three year old van. You have experts

to advise you, yearly reports and extra
money to play with! But be careful -
making money |s not as easy

a8 you think!

Lots of excitement and frustrationl

BBC
SPECTRUM
£6.50

Life on Planet Srexis is threatened! Your
skills can save them from extermination by
repairing the GRID, their power source and
lifeline — but be warned . . .

A game of speed and co-ordination.

BBC &

ACORN ELECTRON

COMMODORE 64

SPECTRUM

£6.95 inclusive

’ ARTISAM

A Game .f.r
and Co-ordination

ARTISAN 1: Eiacrerr

This is a design tool that makes the
creation of single and multiple shapes
easy, and will provide an insight to
animation techniques.

TAPE 1 Contains the main Artisan
program and several

animated

demonstrations.

TAPE 2 Contains several Artisan data
sets, like: Greek upper case,

Invader characters, chess

men, icons and many morel

Graphic Design Truly made onyl

* Think you can write a top seller? BBC
Send your program for assessmentto  ACORN ELECTRON

the Product Development Manager at £12.75
the address beiow.
* Dealer enquiries welcome. s
Selected titles available at WH SMITHS. Please sdd

HOW TO ORDER £1.00 par
To purchase any of the games lliustrated, fill In 9%me purchessd

2 your requirements on a plece of paper, stating game(s), 1
micro, name and address, enclosing your cheque/P.0, |
made payable to O.1.C. Ltd,and post to address below., |
0..C.LTD., 15 BURGHEAD CLOSE, COLLEGE TOWN,

Sty

CAMBERLEY, SURREY GU15 4XL

high standards of advertising.
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MODEL B/ELECTRON

Margaret Stanger

Snackman

This is my version of the familiar
arcade game, in which Snack-
man is chased by three ghosts. |
have used multicoloured graphics
to improve the presentation, and
to make it easier to animate the
ghosts eyes and Snackman's
mouth. The maze features a pen
for the ghosts in the centre, 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 for 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

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

Snackman.

program, | found that the com-
puter took quite a long time to
POKE the complete maze to the
screen, because [ was using FOR.
. .NEXT loops. The machine
code routine was added, just to
display the maze more quickly,
but it could be replaced by a
BASIC routine if preferred.

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

VARIABLES

1% Loop variable
4% Loop variable

S% Picture code

U% Vertical maze
position,
corresponds to
PRINTTAB

X% Horizontal picture
position

Y% Vertical picture
position

c Loop variable used
in demonstration

G Ghost number in
demonstration

P,PASS Machine code
assembly options

Q.2 Used in delay
routine

BLANK &2CA0

PIC &2CD0

&70,&71 contains the address
of the first byte of
the picture data

&75 MAZE

&77 SCREEN

&79 CODE

&80,&81 contains the address

of the first byte of -
the screen location

MAIN PROGRAM

50 Accesses
initialisation
procedure

60 Accesses procedure
to print title and

leave enough space for therestof A% Horizontal position
the program. Instead I set up a of maze ‘block’
BYTE ARRAY , to representthe B% Vertical position of
maze. Each byte represents a maze block
maze position, and contains the H% Horizontal maze
code for the picture to be POKEd position,
on the screen. corresponds to
When 1 first developed the ‘PRINTTAB"
DATA
ADDRESS

LINE CODE PICTURE (hex)

1790 0 Blank 2D00

1830 1 Snackman (Left) 2D20

1870 2 Snackman (Right) 2D40

1910 3 Snackman (Up) 2D60

1950 4 Snackman (Down) 2D80

1990 5 Yellow Ghost 2DA0

2030 6 Red Ghost 2DC0

2070 7 Green Ghost 2DEO

2110 8 Magenta Ghost 2E00

2150 9 Maze block 2E20

2190 10 Thunderbuster 2E40

2230 11 Dot 2E60

2270 12 Cherry 2E80

2310 13 Apple 2EAD

2350 14 Orange 2ECO

2390 15 Banana 2EEOQ

2430 16 Plum 2F00

2470-2530 Coordinates of maze blocks in top left hand

quarter

70
80

give short
demonstration
Accesses
instructions
CHAINs second
part

PROCEDURES

100
110

120,130

PROCINIT

Takes Auto repeat
off the keyboard
Sets the flash rate

140
150
160,170
180
190
200
210
230-320
350
360-460
470-570
580-600
610
620

s
640,650

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 for maze
byte array.

Puts blocks at
sides of maze.
Puts blocks at to
and bottom of
maze.

Reads horizontal
and vertical
positions for
blocks in top left
corner, and puts
corresponding
blocks in other
corners.

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
Assembly options
Sets the program
pointer to &D04.
This routine is
separate from the
others as it was an
afterthought. It is
CALLed in
PROCMAZE in
part 2.

Sets the X and Y
registers to the
low byte and high
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PROGRAMMING/ARCADE GAME 4

-

byte of the
number of
elements in the
maze.

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 element
Jumps to LOC

Fa

810-840
850-880
890

900

910

920
930-1000
1010-1060

1070

1080
1090

e |

L ---%: %.—-:-;{

£

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 maze
position

Decrease X
register (Low byte
of counter)
Repeats loop if X
Register not zero
Decrease Y
register (High byte
of counter)

1100
1110

1160

1220

1270

1310
1320-1360

Repeats loop if Y
register not zero
Returns to BASIC
PROCPIC
(X%,Y%,5%)
POKE:s picture of
code S% at
PRINTTAB
positions X%,
Y%

PROCBLANK
(X%, Y%)
Blanks at
X%.Y%
PROCDELAY(Q)
Delays for Q
centiseconds if key
not pressed
PROCTITLE
Prints short
introduction

g«-’-g‘

| SPeave

B |
Feriiep

= 'f,-.-/.g
e

5

1370-1380 POKEs Snackman
and three ghosts
Shows ghosts

chasing Snackman

1390-1460

1470 POKEs Snackman
and yellow ghosts
1480-1550 Snackman chases

ghosts

This demonstration could be
omitted, but | found it useful in
testing PIC and BLANK and
some of the data.

1590 PROCINST
Prints instructions
of ‘which keys

' CONTINUED OVER

L ==

P
~

OMPUTING JULY/AUGUST 1984

35




4 MODEL B/ELECTRON

control the
movement, and
the score values

VARIABLES FOR
SNACKMAN

F% Fruit number
1% Loop variable
J% Loop variable

L% Remaining lives

S% Picture code

X% Horizontal Picture
co-ordinate

Y% Vertical picture
co-ordinate

A Horizontal position

B Vertical position

C General ‘scared’ ghost
flag

DX Snackmans horizontal
movement

DY Snackmans vertical
movement

D1 Distance of ghostl

from Snackman
D2 Distance of ghost2
from Snackman

D3 Distance of ghost3
from Snackman
B Specific ‘scared’ ghost

flg for the active ghost.
Also used as the rank

in the Top five routine

G1 ‘Scared’ ghost flag for
ghostl

G2 ‘Scared’ ghost flag for
ghost2

G3 ‘Scared’ ghost flag for
ghost3

g Number of ‘active’
ghost

HI% Hiscore

| Loop variable

dJ Loop variable 4

NGX Horizontal new ghost
position

NGY Vertical new ghost
position

Q Loop variable

SC% Score

T Target level for fruit

TH Remaining
thunderbuster count

Tl Target level for extra
life
Remaining dots or
wafers

X Herizontal position of

[ ot e

snackman
Y Vertical position of
snackman
G$ Input string
ARRAYS
DGX(3) Horizontal move of
ghost
DGY(3) Vertical move of
ghost
GX(3) Horizontal position
of ghost
GY(3) Vertical position of
ghost
a(3) Code of maze item
under the ghost
SC%(5) Top 5 scores
SC$(5) Top 5 names

SNACKMAN

This part of the 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 procedure
to set the screen

80 Signals ‘ready to
move’

90 Plays the game by

repeating the mans
move and ghosts
move forever.

If all three ghosts moved every
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 PROCINIT

140 Minimises auto
repeat on the
keyboard

150,160  Alters the flash rate
for the flashing
colours

170 Frees the cursor

keys for Snackmans

180
190
200
210

240

300

350
360
370

400
410

420

430
440

450-460

470
490
500
510
520
530
540
550-570

580

left and right
movement
Initialises variables
Defines labels
Dimensions arrays
Sets SC#$ to
maximum value.
Puts initial values to
in high score table.
These values could
be ‘customised’ but
I have restricted the
names to 10 letters
to fit 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

Displays scores and
lives

PROCCHARS
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 block a
2,28 g
Displays maze
Restores data
pointer

Reads positions of
blanks in the top
left hand corner,
and.puts similar
blanks in the other
corners

Puts colours back to
normal

Places
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
Initialises
Snackmans
movement

610
620

630,640
650

660
670
680

690

700

710

720
740
750

760

770

780
810
820
830

840
850

860
870
880
890

900
910
920

PROCSCORE-
BOARD

Checks if the
scoreboard has
reached current
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 for
fruit

Updates target,
blanks fruit position
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 game
easier

Checks if active
ghost is scared
Moves ghost
PROCMAN
POKE:s last picture
Zeros snackmans
movement

Upward movement
Downward
movement

Right movement
Left movement
Left hand tunnel
Right hand
movement

Top tunnel

Bottom tunnel

The code in
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PROGRAMM

ING/ARCADE GAME !_

L= ]

[ N

Q0 ~J ON

snackmans new
position defines
what happens next
CODE 11,dot.
Makes sound and
updates score
CODE
10,thunderbuster.
Makes sound
updates score,
accesses
PROCCHANGE
CODES5,scared
glutton. Makes
sound, updates
score, accesses
PROCG to replace
ghost.
CODES6-8,ghosts.
Snackman is
munched
CODES12-16 fruit.
Checks for dot
under fruit

Makes sound,
updates score and
fruit target and
chooses new fruit
CODEDO, blank.
Updates position no
change in score
CODE 9,block and
CODES 1-4,
snackman

No change in
position
PROCCHANGE
Changes general
and specific 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

Alters 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
for endgame

1210
1223,1230

1240-1260

1270-1290

1300
1330
1340
1350
1360
1390
1400

1410
1420
1430
1440

1450
1460

1490

1500-1520

1530

1540

1570
1580
1590
1600

1610

Accesses
PROCLIVES
Blanks Snackmans
old position and
puts him back in his
corner

Puts previous code
and picture in ghosts
old position
Initialises ghost
position,
movement, and
stores previous
code

Puts previous code
in place of fruit
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 for
new game
PROCG this
procedure replaces
the ghost after it
has been eaten
Calculates ghost
number.

Puts specific ‘sacred’
flag to zero

Adjusts number of
dots for the dot
under the ghost
Updates stored
code ‘under’ the
ghost

Puts ghost in new
position in maze
and POKE:s its
picture
PROCCHASE
Calculates new
ghost position
Checks for tunnel
and changes
direction

What happens next
is defined by code
in the new position
CODES 5-9,
another ghost or a
block. Accesses
procedure to

1620

1630

1640
1650
1660
1690

1700

1710

1720

1770
1780
1790
1800

1840
1870

1880

1890

1900

1910

1940

1950
1960-1980

change direction
next time. No
move.

CODES1-4,
Snackman. If the
ghost is not scared,
accesses
PROCMUNCH
CODES10-16,dot,
thunderbuster or
fruit. Replaces
picture from stored
code from last
position

Updates stored
code for new
position

Updates position
and maze

POKE:s picture
PROCDIR
calculates the ghosts
direction

The horizontal
component of the
move is either zero
or nearer
Snackman
Calculates vertical
component of the
move

If both components
are zero, a random
movement is
substituted. Note
that 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
of the maze 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 routine 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 Shuffles down
scores below new
score

2040 Puts score at correct
rank

2050 Prints other names
and scores

2080 Empties keyboard
buffer

2090 Goes to
PROCNAME if
score is in Top 5

2100 Prints message

2110 Waits for space bar
to be pressed

2140 PROCNAME

2150 Clears SC$ and
J(letter count)

2160 Prints message

2170 Prints score

2190 Takes Auto repeat
off the keyboard

2200 Empties keyboard
buffer

2210 Gets letter

2220 Adds letter to string

2230 Prints letter

2240 Adds 1 to letter
count, or subtracts
1 in the case of a
delete

2250 Until RETURN is
pressed, ten letters
are entered, or the
user deletes past
the start of the
name

2260 Puts name in Top 5
at correct rank

2270 Minimises auto
repeat on keyboard

2280 Sound signal

FUNCTIONS

1830 FNP(H% ,U%) the
maze position
corresponding to
coordinates
H%.,U%

2310 FNMIN decides
which ghost is
nearest Snackman

2320-2340 Calculates the
distance of the
ghosts from
Snackman

2350-2380 Returns the number
of the nearest ghost
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4 MODEL B/ELECTRON

1750 Data for blanks in

maze

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-
gram.

PROGRAM LISTING 1

1OMODEZ2: ! &FEQR=%&10200A
2OREM»* % %SNACKMAN* *
ZOREM* %5434 #BY # 3 %% %
AQREM»*#M. STANGER*#*
S@PROCINIT
&@PROCTITLE
7@PROCINST
BBCHAIN"Snackman"
9@:

1@@DEFPROCINIT
110%FX11,0
120#FX9,15
130#FX10,15

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 arranging for the
ghosts to patrol the maze instead
of chasing Snackman, as this is
quicker to calculate. In this event
the ghosts could wander back to
their pen, and back again, after
being eaten.

14QFOR X%=1TO S544:READ V%:? (HIMEM-&300+X%)=V4:NEXTX%
1S@FOR J%=0 TO 28:FOR I%=0 TO 19:7?(FNP(I%,J%))=0:NEXT

tNEXT
160FOR J%=1 TO 28

17@7 (FNP (1,J%) ) =9: ? (FNP (18, J%) ) =9: NEXT
18@FOR I%=1 TO 18:?(FNP(I%,1))=9:7 (FNP (1%,28))=%1NEXT
19@FOR I%=1 TO 31:READ A%,B%:? (FNP(A%,B%))=9:7 (FNP (A%
,29-B%) ) =9: ? (FNP (19-A%, 29-B%) ) =9: ? (FNP (19-A%, B%) ) =91 NEX

T

200P IC=HIMEM-&33@: BLANK=HIMEM-&340

21@PROCAS

22QENVELOPEZ, 1,5,-5,-5,50,25,25,8,0,0,1,126,126
23@VDU 23,224,0,%20,%40,%FF ,&40,320,0,0
24@vDU 23,225,0,%04,%02,%FF 402,504 ,0,0
25@VDU23 , 224 , %3C , %76 , %7F , &BF , %0F , 4 7F , &7E , &3C
26@VDU23,228,0,%81,%81 ,%C3 ,&FF ,4FF ,&7E ,&3C
27@VDUZ3,229,0,0,%81 ,4C3 , &FF ,&FF ,&7E , &3C
28@VDU23,230,0,0,0,%C3, %FF ,&FF ,47E , &3C
29@VDUZ3,231,0,0,@,0,8FF ,&FF,&7E,&3C
32@vDU23,232,0,0,0,0,0 ,%FF ,&7E ,83C
31@VDUZ3,233,02,2,0,8,0,0,%7E,43C

320VDUZ23, 234,481 ,%42,0,0,0,2,%42, 481

33@ENDPROC

340:

3IS@DEFPROCAS

3460FOR PASS=0 TO 2 STEP2
370P%=FIC

38@L0PT @

390.PIC LDY#32

400.L00P LDA (%7@),Y
41@DEY

42@STA (&8B@),Y
43@BNE LOOP

44QRTS

4501

44@NEXTPASS

47@0FOR PASS=@ TO 2 STEP2
4BOP%=BLANK

49@L0PT @

S00.BLANK LDY#32
510.L00P2 LDA #@
S20DEY

53@5TA (48@),Y

S4@BNE LOOP2

S5@RTS

5601

S7@NEXTPASS
SBOMAZE=47S
SP@SCREEN=%77
&4£DRCODE=%79

41@FOR P=B8 TD 2 STEPZ2
&£20P%=%D04

&3@L0OPT P

44QLDX#48

&£5@LDY#3

&446@.L00P

&7@TYA: PHA

4£8OLDY#0

&FBLDA (MAZE) ,Y
7DACMP#9

71@BER BLOCK

72@LDA CODE

73@cLc

740ADC#64

750STAL70

740LDA CODE+1

77BADCHD

78@STAK71

79@LDA#11: STA(MAZE) ,Y
80@JMP LOC

810.BLOCK LDA CODE
82@STAL70

830LDA CODE+1
84@STAKT71

85@.L0C LDA SCREEN
B4ASTAXBD

87@LDA SCREEN+1
880STALB1
89@PHA: TXA: PHA: TYA: PHA
90@JSR PIC

91@PLA: TAY:1PLAI TAX:PLA
920PLA: TAY
93@LDA SCREEN
F4@CLC
FSQADCHI2
F4@STA SCREEN
97@0LDA SCREEN+1
F80ADCH#O
99@STA SCREEN+1
1@0@LDA MAZE
1@21@SEC
1@2@SBC#1
1830STA MAZE
1040LDA MAZE+1
105@SBEC#@
1046@STA MAZE+1
1@7@DEX
1@B@BNE LOOP
1@9@DEY
110@BNE LOOP
111@RTS

112@]

113@NEXT

1 14@ENDPROC
1150:

IE
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PROGRAMMING/ARCADE GAME 4

. 1S@DEFPROCFIC (X% ,Y%,S%)
1172 %7@=HIMEM~-&300+32%5%
1122 ' 4BR=HIMEM+&4@%Y%+32%X%
119@CALL PIC

1 Z8@ENDPROC

12:

Z@DEFPROCBLANK (X%, Y%)

LITR ' %BO=HIMEM+32%X%+5640*Y"
L Z42CALL BLANK

L ZS@ENDPROC

1268:

L Z72DEFPROCDELAY (Q)
LZ8R2I=INKEY (@)

1 Z9¥2ENDPROC

132@:

131@DEFPROCTITLE
LIZ2COLOUR1:COLOUR 128:CLS
I1IZ3BPRINTTAB(3,2)3"S N A C K M A N"'"' “"  44+dttttdtittt

IT43COLOUR &:PRINTTAB(@,7); "Help SNACKMAN find " '"the
waf@rs in the "'"maze and avoid the"'“ghosts"

{ISACOLOUR 3:PRINTTAB(R,12)"There is a fruit forhim wh
= he scores"’ "5@0@ points"

I342COLOUR 1:1PRINTTAB(@,17)3" If he eats a " '1COLOURB:
PRINT" THUNDERBUSTER" : COLOUR1:PRINT ‘" the ghosts beco
me" " gcared and edible"'" for a short time."
LI7@TIME=0: REPEAT
1 I22PROCPIC(S,28,1)1FOR G=1 TO 3:1PROCPIC(6-1,28,G+5):N

NN NN

1I92FOR C=5 TD 19

{422PROCBLANK (C—-1,28)
141@PROCPIC(C,28,1) 1 SOUND1,1,15@,1: PROCDELAY (2@)
I420F0R G=1 TO 3

14397=C-5: IF Z<@ Z=0

L44QPROCBLANK (Z ,28)

{45PPROCPIC (G+Z,28,6+3) : NEXT

LA5BNEXT

147@PROCPIC(19,28,2)1FOR B=1 TOD 3:PROCPIC(14+6,28,5):N

L480FOR C=19 TO 5§ STEP-1

L 43@PROCBLANK (C+1 ,28)

.S@eePROCPIC(C,28,2):SOUND1,1,7@,1: PROCDELAY (2@)

I1S19FOR G=1 TO 3:

1S20I=C-6:1 IF 1<@ I=0

I S3@PROCBLANK (Z+4,28)

1S4@PROCPIC(Z+G,28,5) ¢t NEXT

LSS@NEXT

I1SS@UNTIL TIME»75@

L{S7@ENDPROC

158@:

. S92DEFPROC INGT

1520CLS

1£1@COLOUR3: PRINTTAB(7,@) ; "MOVE"

L&2@0PRINTTAB(1,1) ;CHR$224;" left

IS3BPRINTTAB(1,2) 3 "A up Z dawn"

1£42COLOUR 1:PRINTTAB(3,4)} "SCORE"

I&S@PRINTTAB(12,4) 3 "Points" 1 COLOUR1

{&5BPROCPIC(5,6,11):PRINTTAB(13,4)3"2"

147@PROCPIC(S,10,5) :PRINTTAB(13,1@); "10@"

1 &8@PROCPIC(5,8,1@) :PRINTTAB(13,8); "5@"

14%@0FOR Z=1 TO S

I TE@PROCPIC(S5,2#Z+1@,Z+11) :PRINTTAB(13,2#2+1@) ; Z»10@

L71@NEXT

L7220PRINTTAB(@,22) ; "Clean sheet 10@"°

L T3I2ENDPROC

MR H

17S@DEF FNP (H%L,V%)

1 742=HIMEM-43B8@-HL-20#V%

1770:

178

.792DATAD,0,0

1Z22DATAR,02,0
2,0
2,2

"3 CHR$2253" right"

{E12DATAB,
1S22DATALD,

183@DATAR, 21,21,21,21,21,21,0
1B40DATALS,42,42,63,63,63,63,43
185@DATALS, 106,192,0,0,192, 106,463
1B6@DATARD, 128,128,0,0,128,128,0
187@DATAR, 44 ,64,8,8,464 ,64,0

188@DATALS, 149,192,0,0,192,149,63
189@DATALS, 21,21 ,43,63,63,43,63
19@@DATARD, 42,42,42,42,42,42,0
191@DATA@, 21,21 ,21,21,21,21,0
192@DATA127,127,127,127,21,21,63,63
193@DATA191,191,191,191,42,42,563,63
194@DATAD, 42,42,42,42,42,42,0
19S@DATA®, 21,21 ,21,21,21,21,0
194@DATALS , 63,21 ,21,127,127,127,127
197@DATALS ,63,42,42,191,191,191,191
198@DATAR, 42,42,42,42,42,42,08
199@DATAS, 15,95,95,15,15,15,15
200@DATALS, 15,464,54,15,15,5,5
201@DATA15,15,170,17@,15,15,10,10
2@2@DATA1D, 15,133,133,15,15,15,15
203@DATA4,12,72,72,12,12,12,12
204@DATA12,12,127,127,12,12,4,4
2@5@DATA12,12,149,149,12,12,8,8
206@DATAB,12,174,174,12,12,12,12
207@DATAZ0, 60,104, 104,40, 40,40 ,50
2080DATALR, 68, 127,127,408, 60,28 ,20
2@90DATALD, 50,149,149 ,60,60,40,40
2120DATA4D, 40,190, 198,40, 60,460,560
211@DATA17,51,98,98,51,51,51,51
212@DATAS1,51,127,127,51,51,17,17
213@DATAS1 ,51,149,149,51,51,34,34
214@DATA34,51,187,187,51,51,51,51
215@DATA48,52,52,52,52,52,52,48
214@DATA48, 60,48 ,48,48,48,40,48
2170DATA48,560,48,48,48,48,40,48
218@DATA48, 56,56 ,56,56,56,56,48
219@DATAZ229,218,49,255,192,49,218,229
22@@DATAZ21 ,159,181,175,133,181,159,21
221@DATA42,111,122,74,95,122,111,42
222@DATAZ18,229, 138,192,255, 138,229,218
2230DATAR,2,0,0,0,0,0,08

2240DATAR,R,8,3
2250DATAR,2,2,0
2260DATAR,@,0,0
227@DATA4,12,4,
228@DATA12,12,1
229@DATAR, 12,15
23@0@DATAR,@,0,2,
231@DATA4,0,0,4,
2320DATA12,12,4,1
2330DATA4,8,0,8,1
2340DATAR,D,0,0,0
2350DATAR,S,1,5,1,
236@DATAL1,7,11,7,1
SXTODATALL 71157511, 7,1
2380DATAR,2,10,2,10,2,10,0
239@DATAB,D,@,5,15,15,10,10
2400DATAR,@,15,12,13,10,0,0
2410DATA®,15,13,10,0,0,8,0
2420DATAR,15,0,0,0,0,8,0
2430DATA4,12,0,17,51,51,51,17
244@DATA12,12,8,34,34,34,34,0
2450DATAR,8,17,51,51,51,17,0
244@DATAR,3,0,34,34,34,0,8
247@DATA4,3,6,3,7,3,8,3
2480DATAS ,4,4,4,7,5,8,5

,@
,0,0
,a
a,
2,
g
3
1

,a
L]

,a
i,
S,
1
.
2,
2,
2y
,@
-

e ow e s N = =

NN

Y
2490DATAS ,6,5,6,3,7,5,7,8,7
250@DATA3,8,7,8,7,9,3,10,4,10,5,10,8,10
251@DATAZ, 11,6,11,7,11,3,12
252@DATA&,13,7,13,8,13,9,13
253@DATA3,14,4,14,6,14
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__' MODEL B/ELECTRON

1 BRE MM 436336 5900 34 36 34 3 0 0

20REM»* Snackman by #*

I@REM»* M.STANGER *

A DREM #4569 3 336356303 36 34 3 96

S@MODEZ2: ! *FEQ@=%10200A

4A@PROCINIT

7@PROCSETUP

8@vDU7

FOREPEAT: PROCMAN: PROCGHOST

10@UNTIL FALSE

11@END

120:

13@DEFPROCINIT

14@#FX11,1

150#FX9,5@

16@%FX10,50

170%FX4,1

18@X=2:Y=2: T=500: TH=4: W=275:C=0: G1=0: 62=0: G3=0: L%=2:5
C¥%=0:HI%=0: TL=5000

190PIC=HIMEM-&330: BLANK=HIMEM-&340

Z@0DIMGX (3) : DIMBY (3):DIM g(3) :DIMDGX (3) : DIMDBY (3) : DIM
SC%(5):DIM SC$(5)

210FORJ=1 TOS:SC%(J)=1000:SCH(J)=".uusessss«"INEXT:SC
$=STRING$(10@," ")

220ENDPROC

230:

24@DEFPROCPIC (X%, Y%,5%)

250! &70=HIMEM—-&300+32#S%

260! 480=HIMEM+5640#YL+32%X%

27@8CALL (HIMEM-&33@)

2B@ENDPROC

290@:

IPODEFPROCBLANK (X%, Y%)

310! %8@=HIMEM+32# XL +640%YY

320CALL (HIMEM-&360)

33@ENDFROC

340:

3S@DEFPROCSETUP

34BPROCCHARS

37@0PROCSCOREBOARD

38@ENDPROC

39@:

4P@DEFPROCCHARS

41@FORI=0 TO 1S5:VDU19,I1,4,0,0,0:NEXT

4207 (FNP(2,28))=9

43@PROCMAZE

44BRESTORE

45@FOR I%=1 TOS

44@READ A,B:? (FNP(A,B))=0:PROCPIC(A,B,?(FNP(A,B)))e7(
FNP (A,29-B) )=@: PROCPIC (A,29-B, ?(FNP (A,29-B) ) ) : 7(FNP (19—
A,29-B))=@: PROCPIC(19-A,29-B,? (FNP (19-A,29-B) ) ) : ? (FNP (1
9-A,B) )=@: PROCPIC(19-A,B,7(FNP(19-A,B) ) ) tNEXT

47@VDU20

480:

49@PROCPIC(3,3,1@) 1 ?(FNP(3,3))=10:PROCPIC(16,3,1@):7?(
FNP(16,3))=1@0:PROCPIC(3,26,1@):? (FNP(3,24))=10: PROCPIC(
16,26,10) 1?7 (FNP(146,26) )=10

S@@FORI=1 TO 3:PROCPIC(7+I,15,5+I):NEXT

S1@PROCPIC(2,2,1):?(FNP(2,2))=1

S2@F %=RND (5)

S3IPPROCPIC(12,15,11+4FA) 1 ?(FNP(12,15))=11+F%

S4@FORI=1 TO 3:PROCBLANK(7+I,15)tNEXT:S8%=1

S5@PROCPIC(S5,14,8) 1 ?(FNP(5,14) )=61BX(1)=5:6Y(1)=14:g(
1)=11:DEX(1)=0:DBEY(1)=-1

S4@PROCPIC(14,14,7):17(FNP(14,14))=7:6X(2)=14:16Y(2)=14
1g(2)=11:D6X(2)=-1:DBY (2)=0

S57@PROCPIC(9,17,8) : 2 (FNP(9,17))=8:16BX (3)=9:BY (3)=17:g(

T R T

PROGRAM LISTING 2

3)=11:DGX (3)=@: DBY (3)=-1
S8@0VDU 20:DX=0:DY=0
SY@ENDPROC
&08:
&1B8DEFPROCSCOREBOARD
&20IF SC%>TL TL=TL+5@00: IF L%<9 L%=L%+1
&30IF L%=0 GOTO&SO
44DFORI=1 TO L%:PRINTTAB(I,29);CHR$22&: NEXT
&SOIF SC%>999998 PRINTTAB(7,14); "STRING$(&," ") :8CK=S
Ci-1000000
&60IF HI%<>@ PRINTTAB(11,29)3HI%
&7@PRINTTAB(7,14) ;8C%
4BBIF (W<1 AND TH<1)PROCPIC(X,Y,S%):W=275:TH=4:SOUND1,
2,@,50: 7 (FNP (X,Y))=0: X=2: Y=2: SC%=8C%+100: 8%=1:C=0:G1=0:
G2=0: 33=0: PROCSETUP
&9@1IF SC%<T ENDPROC
708T=T+500@: PROCBLANK (12, 15) : PROCPIC(12,17,F%+11)
71@8g (@) =7 (FNP(12,17))
7207 (FNP(12,17) )=11+F%: ENDPROC
73@:
74@DEFPROCBHOST
75@IF C=1 AND TIME>1000+10@#% (RND(1@)) PROCBACK
7608g=FNMIN
77@1IF C=@ OR (g=1 AND Gi=B) OR (g=2 AND G2=@) OR (g=3
AND G3=@) F=@ ELSE F=-g
780PROCCHASE
79BENDPROC
80a:
B81@DEFPROCMAN
B2@PROCPIC (X,Y,58%)
B83@DX=0:DY=0
B40IF INKEY (-4&) DY=-1:5%=3
B85@IF INKEY(-98) DY=1:5%=4
B&@IF INKEY(-122) DX=1:8%=1
B7BIF INKEY(-2&4) DX=-1:8%=2
88QIF X+DX=@ 7 (FNP(X,Y))=0:PROCBLANK (X,Y):X=18:7 (FNP(
X,Y))=6%: PROCPIC(X,Y,S5%) : ENDPROC
B9@IF X+DX=19 7(FNP(X,Y))=0:PROCBLANK (X,Y):X=1:7?(FNP(
X,Y))-52=PRDBPIC(X,Y,SZ)nENDPRﬂD
9@@IF Y+DY=@ 7 (FNP(X,Y))=0:PROCBLANK (X,Y):Y=28:7 (FNP(
X,Y))=8%: PROCPIC(X,Y,8%) : ENDPROC
91BIF Y+DY=29 7(FNP(X,Y))=0:PROCBLANK (X,Y):Y=1:t7?(FNP(
X,Y))=5%:PROCPIC(X,Y,S%) : ENDPROC
92@0N 7 (FNP (X+DX,Y+DY))+1 GOTO 9s@,1000,1000,1000, 100
0,950,940 ,7940,7940, 1000, 940 ,930,%70,970,%70,970,970
93@W=W-1: SOUND1,1,17@,1: SC%=5SC%+2: PROCSCOREBOARD: GOTO
992
94@S0UND1 ,2,5,5: TH=TH-1: SC%=5C%+50: PROCCHANGE : PROCSCO
REBOARD: GOTO990@
9SBSOUND1,2, 100,51 SC%=SC%+10@: PROCSCOREBOARD: PROCG: GO
TO99@
9&BPROCMUNCH: ENDPROC
S7OIF g(@)=11 W=W—-1:g(@)=0
98@SOUND1 ,2,50,5: SCA=SCL+F%*#100: T=T+FA*100: 2 (FNP (12,1
7)) =@: PROCSCOREBOARD: FZ=RND (5) : PROCPIC (12,15, 11+F%)
99@ PROCBLANK (X,Y):1?(FNP(X,Y))=0:X=X+DX:zY=Y+DYz? (FNP (
X,Y))=8%:1PROCPIC(X,Y,8%) : ENDPROC
1@@@ENDPROC
1010:
1@20DEFPROCCHANGE
1030C=1:61=1:62=1:63=1
1840TIME=0
1@%@FOR I=1 TO 3:PROCPIC(GX(I),BY(I),S):?(FNP(GX(I),BY
(I)))=S:NEXT
1@4@ENDPROC
107@:
1@B@DEFPROCBACK
1892 IF Gi=@ AND G2=0 AND G3=@ C=0: ENDPROC
118@vDU19,3,11,@2,@,0: SOUNDD,2,4,4@:FOR @=1 TO2000:NEXT
1118C=0:61=0: G2=0:163=0
112@vDuze

40
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PROGRAMMING/ARCADE GAME

“LI@FOR I=1 TO 3:PROCPIC(BX(I),BY(I),I+5):NEXT
1 1 &2ENDPROC
115
L LS2DEFPROCMUNCH
LLiTESOUNDD,-15,5,10
1 1S8FROCFADE
LLFEC=2:051=0:62=0:G3=0
SIB@Lx=L%-1:IF L%<@ PROCENDGAME:ENDPROC
IZI®PROCLIVES
CIZRTFNP (X, Y) ) =01 X=2: Y=2: 2 (FNP (X, Y))=1
LSSPROCPIC(X,Y,1)
243F0R g=1 TD 3
~IS27 (FNP(BX (g) ,6Y (g)) ) =g (g) : PROCPIC(BX (g) ,BY (g),g(g))
ITSBNEXT
- ZT@PROCPIC(S5,14,46)1g(1)=2(FNP(5,14)):6X (1)=5:6Y(1)=14
JEX(1)=0:DBY(1)=—1
- ZS@FROCPIC(14,14,7):g(2)=?(FNP(14,14)):?(FNP(14,14))=
S1(2)=14:16Y(2)=14:D6X(2)=-1:DBY(2)=0
- SS2PROCPIC(9,17,8):g(3)=?(FNP(9,17)):?(FNP(9,17))=8:6
21 =F16Y(3)=17:DGX (3)=@: DBY (3) =~
JBRIF ?(FNP(12,17))>11 ?(FNP(12,17))=g (@) : PROCPIC(12,
TLTIFNP(12,17))) :PROCPIC(12,15,11+F%) 2?2 (FNP(12,15) )=11

L I12ENDPROC

132

. TS2DEFPROCL IVES

_T4A2FOR @=1 TO 2000:NEXT

L TS2FRINTTAB(@,29) STRING$ (19," )

. Z&2PROCSCOREBOARD: VDU7

L ST@ENDPROC

- - )

. T92DEFPROCENDGAME

-4povDU 19,0,4,0,0,0:COLOUR &4:CLS:PRINTTAB(@,1); "GAME
BNER_ SC "j8C%

S213IF SCU>HIYL HI%=SCA

422 PRINTTAB(4,24);"HI SCORE "3;HI%

LI2COLOUR 3iPRINTTAB(4,4); "#THD#PesenSE"

L22PROCTOPS
(AS2X=2:¥=2:T=500@: TH=4: W=275:C=0: G1=0: G2=0: G3=0 :L%=2:
S=2: TL=5000

S Lz2CLS: PROCSETUP

L 4£7R2ENDPROC

_&:a:

. 492DEFPROCG

SS2R2IF GX(1)=X+DX AND GY(1)=Y+DY:G1=0:6=1:IF g(l)=11 W
==

“TIRIF GX(2)=X+DX AND GY(2)=Y+DY:G52=0:6=2:IF g(2)=11 W
SS22 IF BGX(3)=X+DX AND GY(3)=Y+DY:G3=0:6=3:IF g(3)=11
——

LSI2GX (B)=B+B:BY (B)=2:1g (B) =7 (FNP (BX (B) ,BY (G))): IF g(B)

11 gB)=0

-S42PROCPIC (GX (B) ,BY (B) ,6+5) : ? (FNP (GX (B) ,GY (G) ) ) =5+6

L SS@2ENDPROC

1S6@:

{ST2DEFPROCCHASE
LSE@NGX=(BX (g)+DBX (g) ) :NBY=(BY (g)+DBY (g) )

(ZF2IF 1<NGX AND 18> NBX AND1< NBY AND 28>NGY GOTO140@
=_SE GOTO1410

LS220N 7 (FNP(NGX,NGY))+1 GOTO 1430,1420,14620,1620,1620
1212,1610,1610,1410,1610,14630,1630,14630,1630,1630, 14630
1532

{=12PROCDIR: ENDPROC

1=2221F F=0 PROCMUNCH:ENDPROC ELSE ENDFPROC
“=I27(FNP(BX (g) ,8Y(g)))=g(g):IF g(g)=0 PROCBLANK (BX(g)
3)) ELSE PROCPIC(BX(g),BY(g),g(g))
L248g (g) =7 (FNP (NGX ,NBY) )
1252 BX(g)=GX(g)+DGX(g):GY(g)=BY(g)+DBY (g):?(FNP(GX(g)
3)) ) =S+g+F
L252PROCPIC(BX (g) ,8Y(g) ,S+g+F)
L&TRENDPROC
1588
L&52DEFPROCDIR
T@2IF RND(2)=1 DBX(g)=-8GN(BX(g)—-X) ELSEDGX(g)=0

(1}

171@IF RND(2)=1 DBY (g)=—-SBN(BY(g)-Y) ELSEDGY(g)=@
17201F DGX(g)=@ AND DBY (g)=@ DGX(g)=2-RND(3):DBY (g)=2—
RND (3)

173@ENDPROC

174@:

17S@DATA7,14,8,14,9,14,1,14,9,1

174@:

177@DEFPROCFADE

178@S0UND1 ,1,1@@,1: PRINTTAB(X,Y) ; CHR$ (226) ; : FOR@=1 TO
100@: NEXT

1792 FOR I=1 TO 7:SOUND1,1,1@4+4%1,1:PRINTTAB(X,Y);CHR
$(227+1) j 1tFOR@=1 TO 20@:NEXT:NEXT
1B@BPRINTTAB(X,Y);" ":SOUND1,1,200,1
181@ENDPROC

1820:

183@DEF FNP (H¥%,V%)
184@=HIMEM-4380-H%-20%V%

18501

184@DEFPROCMAZE

1878 ! &75=HIMEM-4382-20

1880 ! &77=HIMEM+540

1890 ! %79=HIMEM-%300+288

190@CALL %DD4

191@FOR J=1 TO 28:PROCBLANK (@,J):7 (FNP(@,J))=0: PROCBLA
NK(19,J) 17 (FNP(19,J) ) =@: NEXT
192@ENDPROC

193@:

194@DEFPROCTOPS

1950F=0

196@FOR I=5 TO 1 STEP-1

197@IF SC%>SCA(I) F=I

198@NEXT

1990IF F=0 DR F=5 BOTO2040

2000FOR I=4 TO F STEP-1

201@SCY% (I+1)=8C% (1)

2020SC$ (I+1)=8C$(I)

203@NEXT

204@8C% (F)=SC%1FOR I=1 TO S
20S@PRINTTAB(1,3+4%1) 1 SC% (1)}

206BIF F<>I PRINTTAB(1@,3+4%1)35Cs (1)
207ONEXT

2080*FX15,0

209@1IF F<>@ PROCNAME

210@COLOUR7:1 PRINTTAB(8,29) ; "Press SPACE to go on":COLO
UR 3 -
211@REPEAT:UNTIL GET=32

212@ENDPROC

2130:

214@DEFPROCNAME

2158J=@:SCe=""

216@COLOUR7: PRINTTAB(@,29) ; "Enter Name & RETURN":COLOU
R 3

2170PRINTTAB (1@, 3+4%F) ;

2180REPEAT

2190%FX11,0

2200%FX 1%,0

2210G$=GET$

2220SC$=CC$+G$

223QPRINTGS;

2240IF ASC(G$)=&7F J=J-1 ELSE J=J+1
225@UNTIL ASC(B$)=13 OR J=1@ OR J<1
226@SC# (F) =8C$

2270%FX11,1

228@VDU7

2292ENDPROC

2300:

231@DEFFNMIN
2320D1=ABS (X-GX (1) ) +ABS (Y-BY (1))
2330D2=ABS (X-GX (2) ) +ABS (Y-BY (2) )
234@D3I=ABS (X-BX (3) ) +ABS (Y-GY (3) )
23SQIF D1<D2 AND D1<D3 g=1

23481IF D2<D1 AND D2<D3 g=2

237@1F D3<D1 AND D3<D2 g=3

238@=g
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Mark Webb

Processor
Progress

The 6502 second processor has
been a long time coming
especially since Acorn have
always seen second processor ex-
pansion through the Tube as the
natural course to follow with the
BBC Microcomputer system. It
seems that the time consuming
development of the Electron 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 of
back orders at least indicates that
BBC system owners 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 memory (RAM) and higher
speeds of operation.

The plastic moulding which
houses the second processor is
the unit now familiar from the
Teletext adaptor and IEEE inter-
face and this case with its BBC
‘profile’ is obviously to become
standard. It contains its own inte-
gral power supply with on/off
switch at the back.

PLUGGING IN

Acorn have rather forced the
positioning of the second pro-
cessor alongside the BBC by sup-
plying a ridiculously short ribbon
cable (does it have to be this
short?). This plugs 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
pull the front ends so that they jut
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.

| 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.

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 running is to make the
necessary changes to your BBC
Micro, soon to be a mere [/O
processor. The standard BASIC
in your machine will run the
system but to gain the full benefit
of the extra memory available
you will have to install the sup-
plied ROM with Hi-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
0.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
importantly this ROM also con-
tains the Tube software which is
copied into pages four to seven of
the 1/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
&FB00-&FFFF. The language
ROM (VIEW, PASCAL or
BASIC for instance) is copied to
&8000-&C000, except Hi-
BASIC as mentioned above.
Having reconstructed your [/O
processor with its new com-
ponents safely installed, 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 priority and
Hi will have to be specified with a
% 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
&B800.

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 whereby .the
operating system will look for a
disc file if it does not come across
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 copyright of other
programs.

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 /O memory and which
belongs to the second processor.
The solution used by Acorn is to
number the [/O memory from
&FFFF0000 to &FFFFFFFF. For
the information required by the
user (asked for with a * INFO or
similar) the second processor
memory locations are themselves
prefixed with 00 to distinguish

them from the parallel I/0 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
only possible to directly access
memory locations in the second
processor RAM. Osword calls 5
and 6 are made available to read
and write to /O memory loca-
tions. The Acorn manual warns
us off from the Tube hardware
(first in first out buffers) ad-
dresses. These, it says, are ‘read
sensitive’ and looking at any of
the locations between &FEFS8 to
&FEFF could cause the system to
crash. This is unlikely to stop
people who are really interested
disassembling the Tube software
and finding out what Acorn have
kept up their sleeves for so long.

The Tube provides a less
than complete communication
between the 1/0 and the second
processor. When using assembly
language O.S. calls are not possi-
ble inside an event routine.
Osbyte calls 0 to 127 return 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. In-
terrupts 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
wil now be changing mean-
ingless locations in the second
processor. Games written using
standard calls to O.S. routines
will continue to operate. Many
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-
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essor goes) methods and will
ave to be rewritten or dropped
s far as the second processor is
ncerned. This should not cause
many sleepless nights either
nong users or software com-
anies. Wordwise is the most
pular application which could
wwe put the extra memory to
>d use but will be unable to do
Computer Concepts have
ne for the Aries B-20 option to
vide the extra memory and
15 avoid this very problem.
The Aries B-20, Solidisk
~ideways System and even ran-
m disc filing could be seen as
ot necessarily cheaper) alter-
tives to a second 6502,
‘owever | think the Acorn se-
nd processor offers more to the
ser of BASIC software. For
rdprocessing and spreadsheet
erations the user is going to be
ther straight-jacketed into using
“cornsoft products but with a
v improved version of View
1 the way that cannot be all bad.
The speed and memory
spects of the second processor
me into play when we consider
e number of useful application
»grams written in BBC BASIC.
nese programs have been writ-
in BASIC because their
reators are not ‘expert’ program-
ors but knowledgeable in the
zlevant topic. As these programs
-velop, speed and especially

SECOND PROCESSORS !

Persens) Sesgal Eusmeie

P L T —

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 one to be encoun-
tered in the ‘Europe’ program
listing in this issue of A&B. 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 all I/O 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
memory. It all happens at the [/O

end and leaves the processing
power free to get on with it.
Who needs a 6502 second
processor? | think the answer is
anyone who needs that extra
memory. Systems like the Bit Stik
have to have the second pro-
cessor to work 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 for
more than just games, and-that
means most, wil gain con:
siderable benefit from the second
6502, the usefulness of com-
pleting his/her business letter
without having to file a portion of
it and start again; the joy of
watching a map drawn in half the
time it used to take. At £199 |
think the advantages of buying
Acorn make it worth the money
but obviously this is on condition
that there is a good deal of use to
be had out of it, ie if you intend to
use the extended system as a
shared resource or for profitable
or time saving activities in
business and around the home.

PROGRESS TO
280

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 Z80 option is
now available from Acorn. It's at-
tractively priced at £299 and
bundled with ‘€3,000" worth of

software, including everything
you might need to control the
financial side of a small to

medium sized company.

Ironically Acorn, on the very
day that the acquisition of Torch
was announced, took their own
product line into Torch business
territory. Acorn are now doing
with their Z80, what Torch have
been doing for 18 months,
following the “BBC route” into
the consciousness of business
users shopping for cheap com-
puter systems. At the same time
Acorn have completed the BBC
Microcomputer system as
originally planned.

The Z80 plugs into the Tube
interface in the same awkward
fashion as the 6502 and to all in-
tense and purposes looks very
much the same from the outside.
The Z80B microprocessor used
in the second board however
provides considerably faster
speeds than the old or new 6502.
It runs at 6Mhz. Again the Tube
allows communication between
the BBC and Z80 with no discer-
nible lag. The second processor
also provides 55K of memory for
BASIC programs and all impor-

CONTINUED OVER
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tant access to the wide world of
CP/M. This disc operating
system standard means that a
considerable range of specialist
business software will run without
alteration on the BBC plus Z80
second processor.

As well as dealing with 1/0
duties as per the 6502, the old
Beeb’s RAM is also utilised for
‘disc caching’ which it is claimed
improves disc access time. This is
a necessary improvement where
CP/M is concerned because the
high speed of 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 (Z80)
by M-Tec is interpreted to drive
the ZBOB chip. the Z80 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 Z80
assembler, with appropriate
mnemonics, built in. The BBC
with Z80 second processor thus
becomes a very powerful
development system.

The Tube and Acorn’s ob-
vious ability to design specifically
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 user, either new to business
or new to computing. They have
carefully selected the dealers who
are to sell the Z80 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
programs, Memoplan (word-
processor), File Plan (database)
and GraphPlan (spreadsheet with
graphic output). These units are
tully integrated. Also provided is
an integrated accounting system,
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 Z80 system any
harm. The BBC system surely of-
fers the cheapest entry 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-2 which
allows the programmer to create
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 yet 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 extra func-
tions that convert upper to lower
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 family of
operating systems, allowing
graphics (usually uniquely
created by individual machine) to
be transported to other com-
puters with GSX-80. The soft-
ware makes the graphics capabi-
lites of the BBC available to
other CP/M programs, which is
necessary in the world of business
graphics, where hard copy out-
put of visual aids are an impor-
tant consideration.
As well as
‘starter pack’ with

providing a
their Z80

system, Acorn have contracted
Software Ltd to configure its
catalogue of CP/M packages for
the BBC Z80 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 Acorn
dealers handling the Z80 system
as the need arises.

At £299 and Z80 second
processor and bundled software
looks terrific value for money but
a lot depends on the quality of
the backup.

The hardware certainly
seems to surpass expectations
and the software shows great
promise. A&B Computing will
be looking in much greater detail
at both in forthcoming issues. In
the meantime if an Acorn dealer
near you has passed his training
exams and is stocking the Z80
package, it could well be an in-
teresting visit and perhaps even a
profitable one.

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 very
good reason for getting hold of a
6502 second processor, without

-which it cannot function.

The Bit Stik system has been
developed by 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 software 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 eighty
track double sided disc drives — the
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st expensive option — are
~mber two. It's not going to be
= most portable of systems and
: well as the Ibs, it's also getting a
neavy on the £5s. Bit Stik does

: bring CAD within your grasp
~ess you have a very healthy
balance, a very friendly

=« manager or a very profitable
= to which the system can be

In monetary terms we are
= «ng about £399 for your hum-
= Beeb, £199 for the second
cessor, £375 for the Bit Stik,
«oroaching £500 for the disc
~wes and whatever you are
r=pared to pay for a monitor (hi-
= colour to get the full benefit).
: will need between £1,500
nd £2,000.
[ think it fair to say then that
= zre looking towards the pro-
=onal who is looking for a
~zap CAD system,. Of course
“ere are problems with buying
z cheap system, mainly con-
=ming future expandability
2uld the business take off and
=gration with more advanced
The Bit Stk is so
nomical however that in
=ness terms there is no great
2y to worry about anyway.
actual availability of such a
“e2p system may inspire new
=2s and enterprise around it. It
create its own market.

ELECTRONIC
EASEL

“ne actual setting up of the Bit
sustem is straightforward
sah if you are used to squeez-
- n those horrible nerve-
s=«ng ROMs. Typically the
=S, Hi-BASIC and graphics
=M are all just that bit wider
==~ the sockets into which they
== 0 go. It is just a question of
=oing your nerve and double
-xing. You will probably only
o do it once so it's worth
g a bit of time.
The optimum configuration
- me was (reading from left to
0.S., DNFS, empty,
Ssock graphics, Hi-BASIC. If
= want to run ordinary BASIC
ell it gets a bit complicated
© = may be necessary to call it
= with a %FX call. plug the
===k into the A to D port and in-

Lems.

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 archive 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 buffer disc remains
in drive 1 throughout (default
state). The system menu offers
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 looking
option: ‘Run the graphics pro-
gram’.

CONSISTENTLY
FRIENDLY

The Bit Stik itself is very easy to
u%e and [ get the feeling that a lot
of research and trial by error must
have gone into creating the
design because it made
everything easy to accomplish,
moving around the screen, mak-
ing selections from the menu,
and drawing and filling shapes.
No one is going to suggest that
the £347 which you will pay for

this system 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 itself is a complete success.

The joystick component is
smooth and responsive in the
X.Y axis and the controller easy
to turn between two fingers (this
controls the Z axis or ZOOM).
There are also three push buttons
on the lower casing, left and right
either side on the bottom and
top, a red button, on the top left
hand corner. Various combina-
tions of these buttons select,
deselect, and action all of the
drawing, moving and filling op-
tions, as well as moving between
menus and to and from library
discs.

The great thing about the
use of these three buttons
throughout all the various func-
tions which the system can per-
form is the consistency of 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
friendly very early on. An in-
telligent guess will usually find
you the right button to select or
activate the function you are
looking for.

It is also clear
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

COPYing back in numbers

ALE

that the

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 system 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 train-
ing might be handy is in the use
of Bitstik for technical drawing
but once again there are so many
aids, such as locks 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
design of software which make it
simpler and quicker to use than it
might be. For instance, in the
precision drafting functions,
when you select a grid 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 instantly 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, concentric
or compass arc or perhaps the
area you wish to shade with the

chosen nib, then it is a simple
CONTINUED OVER
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SECOND PROCESSORS

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 offers two main lock
functions, range and grid. Both
have very wide facilities and are
designed to aid precision draw-
ing. You can choose the degrees
and minutes precision of the Ver-
nier lock or just degrees with the
Coarse Angle Lock. Orthogonal
locks give you unadjustable 0 or
90 degree lock axes, always
useful for drawing rectangular
structures.

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 useful in 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 facility 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 confined
in its movement. There is a wide
choice of 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 of the work page When using
preset grids, both COPY and
ZOOM work in gquantised set-
tings. Thus any drawings,
perhaps an electronic compo-
nent, can be copied to the work
page with perfect registration and
consistent size. ZOOMing to the
available setting, 1:2, 1:16 for in-
stance, gives a ‘nested’ structure
of locked grids within the first
preset grid allowing you to draw

Variations on a parrot

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 important

facility provided by Bitstik is the
ability to FILE the work page into
a slot on your current library 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 current work page
using the COPY cursor. You can
move the cursor in the XY axes;
you can change scale using Z.
With L depressed, Z will rotate

the cursor. With R depressed, Z
(the top of the Bitstik controller)
will STRetch or squeeze the cur-
sor frame. Percentage values of
the original drawing are displayed
on the screen so that a precise
amount of 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 the
keyboards is fairly limited, when
COPYing text back from the
library all the above facilities 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 the
wider world 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 screen. It may be
necessary with larger or more
complex drawings to FILE the
current page and then COPY
back to resume work. This resets
the available memory.

The ZOOM facility or PAN
can take you around the whole
creation but obviously the view
remains limited by the size of the
screen map/memory. It's a bit
like looking through a telescope.

UTILISING
BITSTIK

The Bitstik is only as good as the
use you can make of it and the
UTILS menu 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 of
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. Individuals
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.
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ROM SOFTWARE

for the BBC Micro

£33.35
incl.

PRINTMASTER is a printer utility ROM, offering powerful screendumps, text dumps, file

dumps and many others. PRINTMASTER offers the best possible utilities, and plenty of them, PRINTHASTER (Epson) 1 02
for just one type of printer per ROM. PO csTarss
PRINTMASTER (EPSON) supports the MX, RX and FX series of printers E%;J??;Cf;g;, CEX, YD) (Cgap>)
PRINTMASTER (STAR) supports the STAR GEMINI 10X and the DP510 Frai b e LR R AR
Versions for other printers will be produced according to the volume of requests for each type H:Ec':uctifﬂ:;n;:)mcm

LINESPACE (<a>) (</b inches>)
All PRINTMASTER commands are preceded by an asterisk and can be used in the same way as PAGELEN €4 inchatost ioonss (oantn?>
Operating System commands, i.e. they may be included within BASIC programs as well as other :Egﬁﬁaﬁfgﬂ'?gﬁfﬁi s
languages etc. In addition, BASIC ‘resident integer variables’ may be passed to the commands iy A
within programs TEXT <<widih>) (<shade>) (<height))

- TPRINT <str> <chr)> ({(X,¥>) (<or,op>?
Just some of PRINTMASTER's commands are listed below e AR

*GDUMP will allow screen dumps of any mode. Mode 7 (TELETEXT) screens can be copied ¥
including double-height characters. All 16 colours are represented by graduated grey shading
The dump may be printed in any direction on the paper (horizontally or vertically) and can be

magnified by any factor in length and height independently. s

*WINDOW gives an interactive means of definining a graphics window, far easier than the ”ow ﬂw hbk
normal VDU command. GDUMP will copy only the area within the graphics window '

*TDUMP copies any text currently on the screen.

°
*GPRINT will print a string of characters as large as necessary (e.q. one character per page!) in Prlntmast er (Star)
any orientation, shade, etc. for headings, posters, etc. fOl' the GEM]NI IOX

*FDUMP copies the contents of a file directly to the printer, whilst the machine is being used for
and the DP 510

other tasks, running programs etc.

Other commands include: *FONT, *UNDERLINE, *ITALICS, *TAB, *PAGELEN ORDER AS : PRINTMASTER (EPSON) £33.35 incl
*INITIALISE, *DEFINE, and others OR PRINTMASTER (STAR) £33.35 incl

The Most Popular Word

Processing ROM
WOrdwIseg - she ssc
ARSI ¥ e £46.00 incl. wro

. but is a powerful enough ml*
il ¢C) Computer Concepts 1982

@ ability to split the

processing for the beginr

tc be us enously by profess:
st popular BBC Micro magaz
ith WORDWISE). Being

t occupies none of the me

Save entire text
Load new text
Save marked text

text. It will operate

: or ECONET (level Il). It is

icular printer, nor does it requireas Load text to cursor
printer er (an expensive extra on some word rch and Replace
processors). WORDWISE allows any codes to be Print text
sent to any printer, at any nt within the text, by Preview text ¥ ny poin

1sing a simple ‘embedded command Spool text e e i ok Realth s setriren

For the beginner, text can be typed straight into ne thin WORDWISE, «

WORDWISE and saved, loaded, previewed or ESC Edit Mode req nduce key operations such as
ursor movement

printed immediately. Once experience is gained
commands may be added to control the final layout
on paper. Some ol the layout or 'formatting’

Please enter choice_
ARIES compatible WORDWISE

commands are described later. At any me whilst Moving around the text s simple. Cursor keys alone A new version of WORDWISE is available upon
the tex! is being entered or edited a word count is move one pasition n any direction, CTRL and request at the standard price which s fully
wed contimuously on the 1op Labelled ogether move in larger steps, a word ompatible with the ARIES B20 RAM board. When

patible WORDWISE, the
be previewed in 80

e normal RAM full of text. An
he standard version of WORDWISE

1s avallable Please ask for details

vdown, SHIFT and « )5 fitted alongside the ce
nght/left of the line or ARIES board

columns ev

e user wit pPage SOT Key

nple controls

funchon keys prowvid

mark any section ( xt and then de

copy il 1o any her position. Characters ce

upgrade Ir

ckly converted between upper and lower

hanging case of entire paragraphs is equally simple

e,

OMPUTER
ONCEPTS

W IV e

W

16 Wayside, Chipperfield, Hertfordshire. WD4 9JJ Telephone: Kings Langley (09277) 69727
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MODEL B

Ultracalic

R. R. Sheard

Look in any software list and you
see a section headed “Financial
Modelling”. 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
skills? Well the term Financial
Modeller hides in many cases the
classic program — the Spread-
sheet. In my November/
December A&B Review of Com-
puter Concepts’ Beecalc. | 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 [ shall at least explain
in outline the ins and outs of
Spreadsheets.

AN
INTRODUCTION

In simple terms, and in concept
there is nothing very complicated
about Spreadsheets, you are
presented with an electronic
piece of paper neatly laid out in
columns and rows. The first 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
Al, the next on the right is B1
etc. Into 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
from a family budget to a can-
vassing return in an election cam-
paign. If 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
the cursor control keys quickly
survey it down or across. Certain-
ly it is relatively easy to write pro-
grams to do one or more of these
types of application but how easy
are they to modify and how flexi-
ble are the printing facilities?

So on to Ultracalc. [ shall
first give a general overview of
the program. Then we shall look
at more detailed aspects which

The BBC's own
contribution to the
quality spreadsheets
now available for the
computer which bears
their name.

enable you to handle more
sophisticated applications. Finally
[ 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 presented 80 page A5
manual in a spiral binding. To be
quite frank looking at the outside,
and knowing the sometimes less
than enthusiastic reviews soft-
ware from the BBC has had, |
had that sinking feeling that all
might not be well. But not for
long!

First there is the old old pro-
blem of fitting 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
into a menuless Mode 7 environ-
ment — sorry about the jargon;
what | really mean is that
Ultracalc is not operated by selec-
ting items from a menu and that it
uses the memory efficient
Teletext mode. Incidentally a
nice little touch compared with
some other ROMs is that when
you type * HELP you get:

ULTRACALC: A spread-sheet

program.
Type x CALC to enter,
/ % BASIC to exit.

For those with colour

displays the structure of the sheet
i.e. the column and row headings
and lines of information, are in
green; the sheet contents 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 of 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 entering
Ultracalc a copyright acknow-
ledgement to Topexpress Ltd.
On this my first encounter with
the firm | can only say — watch
this space. In normal running 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 formula and the screen
shows the result which could be a
number.

Line 3 is similar 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 general characteristics
of the sheet. Firstly its size; it is
similar to the original spreadsheet
Visicalc with 255 rows and 63
columns ie. Al to BK255.
When you first enter Ultracalec 80
boxes are displayed Al to D20.

The basic arithmetical func-
tions available for formulae are
+ — %/and A (i.e. raising a
number to a power) with nine
significant figures. Together with

the more esoteric functions whic
| shall describe later and the fac
that an unstated number o
nested brackets are supported:
this means that the most com
plicated formulae can be handlet
in one box. In contrast to man
spreadsheets this is sup
plemented by the claimed abili

to have formulae of up to 12
characters. Requirements fo
labels are less but upper ang
lower case are supported (I men:
tion this because all the print-out
in the manual are misleadingly i
upper case) and the maximu

width which can be displayed, @
printed, in respect of any singlé
box is 38 characters.

We now move into the mo!
complicated area of Ultracale
Before I do so however | mus
warn you that it sounds vel
complicated because the powe
of Ultracalc is immense. But t
beauty of this and indeed othes
spreadsheets is that you do no
have to use every feature fro
the beginning to get value from i
This is true of many programs
even relatively simple word pre
Cessors.

There are three parts
Ultracalc. The Command Mode
entering material on the shee
and the multitude of function
and facilities available.

COMMANDING

The Command Mode is the are
of operation where you are sef
ting the sheet up rather than jus
writing into one box. The pre
gram knows that it is in the Com:
mand Mode by the prefix / whi
precedes any command;
Return ends commands.

/ % is the usual way into t
Operating System. It does see

to do everything that is requireg

but be careful to save your wo
before moving between ROMs;
lost this article when going fron
Wordwise to Ultracalc to check
point!

All the other command
relate to the sheet and often us
the concept of working over as
area — in this article referred. te
as (area). In other words t
command can have a suffi
defining the top left and botto
right corners of the rectangle te
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be affected — read on before say-
ing you do not get that. Just to
complicate it a bit more, the ‘area’
can of course just be a row or col-
umn,

GENERAL
COMMANDS

= or /G followed by a co-
ordinate means go to that 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 return 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. /IC and
/IR are the corresponding com-
mands for creating 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 it
from its protection. This is useful
for example in schools to protect
base data — until they get hold of
the manuall /HA(area) sets all
the boxes in the area to the same
protection as the current 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 the box. In contrast to
some other spreadsheets these
can be ‘stacked’ (i.e. a box can
have a L format 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 characters. Each column can
be a different width; this is only
for the display and does not affect
the underlying box contents and
attendant accuracy. J

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
useful for intermediate calcula-
tions. To get the maximum 38
characters or to print without the
column and row headings /Z is
used which clears them off 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 colour
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, if 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. In the
case of a formula the need is

ULTRACALC

often to wvary it according to
where it is, for example if box
A10 adds up boxes Al to A9 and
you want to do the same thing in
column B, you need to have a
formula in B10 which is identical
in structure to A10 but different in
actual references. Ultracalc does
this extremely well exceeding in
power for example the equivalent
command in the first lady: of
spreadsheets, Visicalc.

PRINTING

/Plarea) 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
/Z. If you want a record of the
formulae used /O(area) gives the
required printout.

SAVING

/Slarea) saves a named filed
/V(area) verifies that it has been
saved properly and /L loads it
back again. As with for example,
Wordwise the cassette load is, in
my view poor as you are not
given a chance to rewind the tape
if 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 destroying
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 by Function Key 8 (left)
and Function Key 9 (right).

Similarly to alter an old entry
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 means it prints
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
Ultracalc; in this case the pro-
gram assumes that it is a formula
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 [ have seen this neat
touch.

Finally there is the usual
facility to switch recalculation to
manual by /M ; each time return
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 entries; with
manual recalculation switched on
recalculation only takes place
with Control A. Another neat lit-
tle touch is the Command Cell;

CONTINUED OVER
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ULTRACALC/SPREADSHEET

This can contain a regularly used
command such as go to a par-
ticular box or print a certain part
of the sheet — this can be ex-
ecuted with Shift-Copy Return.

YET MORE

Having read so far you may have
begun to realise the enormous
programming complexity of
Ultracalc and be crying “No
more, let me rest!” Sorry, but
there is more 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 of the functions and
facilities which follow are un-
necessary, indeed some are for
many people, but they are there
when needed. Certainly secon-
dary school mathematics and
science departmens will ap-
preciate the range, i.e.
trigonometric functions; RAD(x)
& DEG(x) — degrees to radians
and vice versa; ASN(x) ATN(x)
& ACS(x) — arc-sine, arc-tan &
arc-cosine; numerical functions
ABS(x) — gives the positive
value of x e.g. ABS(-56)=
ABS(56) =56; EXP(x) — e rais-
ed to the power of x; FIX(x) —
gives the integer part of a number
e.g. FIX(12.99)=12. If you are
doing accounts this is essential for
if you are for example doing VAT
calculations by multiplying by
1.15 you will find that the 9 figure
accuracy causes columns to ap-
parently not add up properly by
the odd penny 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; Pl gives value of pi;
SGN(x) gives + 1 if x is positive,
—1 if negative and 0 if zero;
SQR(x) square root; TOP gives
number of bytes remaining: it's
useful to 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

Y

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 find the average.
MAX (area) & MIN(area) find the
maximum or minimum values in
the defined area. NPV(interest
rate, area) gives the net present
value of a series of values at the
given interest rate; in contrast to
some other spreadsheets this uses
the first entry as a Period O pay-
ment. This function forms the
basis 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 extra charge!

It first looks at the ‘logical ex-
pression’ which is made up of so
called logical operators 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 Al could be
your Bank Balance, box B1 your
debts, box C1 the words ‘Great,
you're solvent’ and box D1 the
words ‘Bankrupcy and shame’.

Then IF(A1 Bl OR Al=
B1,C1,D1) gives suitable
messages!

LKP(expression, area 1,

area 2) is another frightener! This
looks for the ‘expression’ in area
1 and if it finds it displays the en-
try from the corresponding box in
area 2. The ‘expressions’ can be a
number or a word and in this lat-
ter case wild cards * 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 letter word
starting with J. If for example you
have a list of names or perhaps
references to a technical paper
and want to change their order
prior to printing, this will do it.
Only space precludes me from a
detailed explanation, but it works
quickly.

You may by now be
thoroughly exhausted but may |
remind you once again that you
can make good use of Ultracalc
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 with about 16
pages of well chosen examples il-
lustrating as many aspects of
Ultracalc as possible. | suspect
however that it will be found hard
going by the less mathematically
inclined, but the effort 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 difficul-
ty, no guidance is given for
transferring part of a sheet 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 given about Ultracalc file
structures to help more advanced
users.

A most irritating 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 of columns.
There is also a somewhat slow
reaction to the keyboard, it being
easy to type faster than the pro-
gram can accept data with a con-

sequent need to watch the
display. | must add that the basic
screen display is rather

unimaginative in its minimal use
of colour, the use of function
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 Beebcalc the other
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 limited features.
Although 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 the two seem
equally good. The other com-
parison | shall make is with
Visicalc the program which
started it all bringing computer
power to the non-computerate.

Historically it took about two
to three years to produce the se-
cond good spreadsheet for
CP/M machines, Supercalc. This
implies to me at any rate that they
are very difficult to write,
however we now have three
ROM based sheets for the BBC,
Beebcalc, Ultracale and
Viewsheet certainly the first two
seem to use some different prin-
ciples from Visicalc. The best ex-
ample being that on normal
Visicalc you cannot actually write
on box BK255 as it takes too
much memory setting aside
space for all the other boxes —
not so with Ultracalc which does
not appear to use memory like
that. Overall Ultracalc performs
fast and better than the Apple
version of Visicale with one slight
reservation that Ultracalc can be
crashed whereas Visicalc is im-
mensely robust. | must emphasise
however that Ultracalc is largely
crash proof.

BOTTOM LINE

So as they say — what’s the
bottom line? Well if you have to
buy a spreadsheet now and [ em-
phasise now. Then compare
Ultracalc with the new Viewsheet
from Acornsoft and buy the one
which suits you best. If you have
already got Computer Concepts
Beebcalc as | 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. If you can
wait | 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. If all' your
future products are of this stan-
dard your software income will
render the next increase in
licence fee unnecessary.
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SILVER REED EXP400
The ultimate in reliability. Approximately 1R¢eps. Superscript,
subscript and all WordStar features. Uses Silver Reed ribbons.
Tractor £103 Serial version £339

inc VAT

SILVER REED EX 43
Well known typewriter with manufacturer supplied centronics
interface (I/F40). Serial version £379
Service available from 250 warranty centres.

JUKI 6100 PRINTER S/

18 cps, proportional spacing. Uses Triumph Adler daisywheels
and IBM 82 ribbons. 2k buffer. Tractor £103

BROTHER HR1S
Buffered daisywheel printer. Low cost tractor — £83 and
sheetfeeder — £288 are available. Serial or parallel.

RIBBONS
EXP 4/500 fabric £8 EXP 4/500 carbon £& Brother £3 CP80 £5
EX 43/4 fabric&8 EX 43/4 carbon £& Diablo/Qume £8 Epson 100 £8
Epson 80 £4 Juki £1 Star/Microline £&

R T R

ot
FLOPPY DISKS

Lifetime guarantee on our choice of leading brands. Boxes of 10, all
certified double density. Library box £&

Single-sided, 40 track £ 1 z 80 track £ 1 9
Double-gided, 40 track £ 1 9 80 track £a 1

342" micro disks £39.00

FLOPPY DISK STORAGE BOXES
A neat box with transparent lockable cover to hold up to 35
disks. With the top off the disks are presented as in a card
index. A larger version will hold up to 80 disks.

Small size £ 1 4 Large size £ 1 9 inc VAT

DAISYWHEELS
Diablo/Tec (UK Courier 10, Pica 10, UK Prestige Elite 12) £4

Qume (UK Courier 10, UK Prestige Elite 12) £6
Juki (10 and 12 pitch wheels available ) £18
Silver Reed (UK Courier 10, UK Prestige Elite 12 ) £10

Brother (UK Pica 10, Prestige UK Elite 12) £18

L R R o

ACCESSORIES
VIC 80/Commodore 64 interface & cable £49
Apple parallel interface & cable £78
BBC cable £18 IBM PC cable £81 RS 232 cable £31

L R N I R

Please send me details of/I enclose cheque/Access/
Barclaycard (No.)
. foriR

and am ordering*

Name
Address

Telephone

*Delete where applicable. Prices include cash discount, VAT and
12 months guarantee.

Delivery charge £9 (£2 for small, non fragile items)
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B.M. Landsberg

QuiIrks in
BBC BASIC

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 of 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
* FX229,1 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 string
or an integer that is being read.
This means that when it en-
counters an unpaired double
quote character (ASCIl value
34), it exists the program with
the error message ‘Missing “ at
line. . .". To protect a program
against this, there seems to be a
little alternative other than either
writing 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 are 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 if
“HELLO”HELLO is typed, the
interpreter seems satisfied 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
“7 prints one double quote

character. This manifests
itself when inputting
“HELLO™HELLO” and theé

middle pair of quotes are inter-
preted as a single quote
character, producing

A few surprises and
some instructive
example to be found in
the Beeb’s very own
BASIC.

HELLO”HELLO as the string.
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
string 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
string ABC,DEF into X$.

Finally — and of greatest im-
portance — typing in a single
quote character or a string like
“HELLO causes the program 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!

If 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
once again causes the program to
exit with a 'Missing ™ at line. . .

error.

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 refer to
numbers only, and different
results will be found it strings 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
routine, and the third column
shows how it is interpreted by a
READ routine.

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 ampersand character (&)
and the number gets entered as
zero, while READ will enter the
correct number (8&1000 is equal
to 4096). INPUT allows the
number to be enclosed in double
quote characters, but any attempt
to READ numbers enclosed in
double quotes will cause the data
to be interpreted as a string caus-
ing a ‘Type 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 will try to interpret it
as the value of a variable with that
name. In the example in Table 1,
INPUT X will assign a value of
zero to X if ABC is typed in at the
keyboard, while READ X will
usually exit the program com-
plaining about a ‘No such variable
at line. . .” error 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

52

A&B COMPUTING JULY/AUGUST 1984




PROGRAMMING /BASIC 4~

1@ PRINT 18 INPUT "4 = “ A “B= "B "Ca™"(

20 INPUT X% 28 IF A=B THEN IF A=C THEN PRINT "A

30 PRINT X$ =

40 GOTO 1@ =B AND A=C" ELSE PRINT "A=B AND-A<>C £,
;RUN ELSE PRINT "A<>B" &

| | 3@ PRINT : GOTO 1@ | :

?HELLO >RUN L
HELLO a=2 ;

B =2 12 X = @ -
2"HELLO" C =2 2@ PROCrecurse -
HELLD A=B AND A=C 3@ END g

182 DEFPROCrecurse —
?"HELLO"HELLO a=2 118 X = X + 1 1@ X = @
| HELLO B =2 128 PRINT X 20 Y = FNrecurse
: CcC =3 138 PROCrecurse 3@ END
ZYHELLOY"HELLO" A=B AND A<>C 14@ ENDPROC 10@ DEFFNrecurse
HELLO"HELLO : S TING 118 X = X + 1

Bm D v 120 PRINT X
?HELLO" "HELLO B=23 1380 =FNrecurse
HELLO" "HELLO C =2 e

A=B AND A<>C 18 Xz = @

?ABC , DEF 2@ PROCrecurse (X%)
ABC LISTING 2 @ END

' 108 DEFPROCrecurse (X%)
?"ABC,DEF" 110 X4 = X4 + 1
ABC, DEF i1 X =0 120 PRINT X%

20 X = X + 1 13@ PROCrecurse (X%Z)
2"HELLO 3@ PRINT X 14@ ENDPROC

4@ GOSUB 20
Missing " at i
line 28 LISTING 3
LISTING 1 K

nages 227-228 of the BBC User matter how many IF statements
Suide. which specifically states TABLE 1 came before it. In our example, it
“hat variable names cannot be us- " doesn’t seem to matter whether it
=d for numeric data! Comparison of how INPUT and READ interpret data is the first condition (A = B) or the
Note that &ABC is a perfect- INPUT X READ X second condition (A<>B BUT
- good hexadecimal number in DATA . .. A=C) that is not met, it will
s own right (just like &1000), always perform what is after the
and READ has interpreted it cor- }000 s 1000 1000 : first ELSE and print “A=B and
rectly in Table 1. Finally, un- 1000 1000 Type mismatch at line . . . A<>C". There is no way of mak-
szired double quotes cause a | (1000) 0 1000 ing it ever performs what is after
Missing ” at line. . ." error in both | &1000 0 4096 ; ) the second ELSE in this example.
-ases. ABC 0 * No such variable at line. . . | The problem only occurs when
?ABISOO ? ?ggg every ELSE is not matched uni-
* quely to an IF statement, and so
LOGIC ?&E00 Dl -ty ok L e the construct IF. THEN..ELSE
Those of you who are used to Missing “ at line. . . Missing “ at line . . . IF.THEN..ELSE etc. will always
“ASCAL or Microsoft BASIC will . - perform as expected.
~= surprised at the way the IF... % [f ABC has already been given a value, then that value will be Note that all the IFs and
THEN...ELSE construct has taken instead of giving an error message. Note that pseudo-| ELSEs are on one line in Pro-
~2en implemented on the BBC variables like PAGE, TQP, TIME etc. will always return a ‘No| gram 2. This is actually quite
micro. Program 2 shows an ex- such variable at line . . " error if in a DATA statement. necessary to make it work even
=mple of a program which uses |! This corresponds to the first byte of a BASIC program, but you| as it does. Try rewriting the pro-
:n IF...THEN IF...THEN.. may get a different result if PAGE is not set to E0O. gram with each IF and ELSE on a
ELSE. :ELSE censtruetion. separate line to see how even
Vhen it is run, it is evident that answer! It should be noted that It is evident that when the more chaotic the results may be.
12 response when typing in A the same code works perfectly in BBC BASIC interpreter has to Another possible source of

=nd B as different numbers pro-
“uces an unexpectedly wrong

What then is look for an ELSE, it always ac-

cepts the first one it meets no

Microsoft Basic.
wrong?

CONTINUED OVER
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confusion is that the construct IF
COND1 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 from being evaluated. One
situation in which | have come to
grief is the following:

Plbg X(3)
REPEAT......:I=1+ 1:UNTIL
[=4 OR X(I)=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 |
would be 4 or until it finds that
X(I) has not been assigned a non-
zero value.

What actually happens is
that the program terminates with
an “Array” error if X is filled with
non-zero values, because even i
[=4 it still asks whether X(I) =0,
thus causing access to array ele-
ment X(4) in an array that is
declared only up to 3.

This also applies to the case
of [F COND1 AND COND2
THEN ..., as even if CONDI1
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 most
other BASICs is the possibility of
using procedures and functions,
and now we examine quirks and
limitations in their implementa-
tion. The first finding is almost the
absence of a limitation — there
appears to be no limit to the
number of procedures and func-
tions you can have in any pro-
gram provided there is sufficient
memory for them. | have tested
this: by defining over 255 pro-
cedures in one program and on
problems of any kind were en-
countered. The next test I per-

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 function calls with the
best that most BASIC implemen-
tations give you — the GOSUB
call.

Program 3 is doomed to
failure, 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"
This feature is well documented
in the User Guide. Thus care
must be taken not to ‘blow the
stack’ when subroutines call other
subroutines — 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 dif-
ferent with procedures and func-
tions. Program 4, when run on a
BBC model B micro using MODE
7, showed a depth of call not of
27 — but a phenomenal 2158! In
a graphics mode which reserves
10K of memory (e.g. MODE 4),
the depth of call was 1449, and
in a 20K graphics mode (e.g.
MODE 1) it was 661. What does
all this mean?

It should be mentioned that
this program is recursive — 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 effi-
ciently using recursive techniques
and BBC BASIC is designed to
allow such recursion.

In 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 finished. This process occurs
whether A, B and C represent
the same routine (in which case

the call is recursive), or different
routines. and the depth to which
we may make such calls is limjted
by the memory of the machine.
Some languages — for example
LOGO — can deal with Program
4 in a different way allowing such
a procedure to call itself for ever.
For a more detailed explanation
of everything in this paragraph,
the reader is advised to refer to
my article “Some Experiments
with Recursion” which appears in
Computing Today (April 1984).

PROVEN

Now we can explain our
observations! BBC BASIC
reserves the area of memory bet-
ween HIMEM and LOMEM as
free memory, and by dividing
(HIMEM — LOMEM) by the
number of 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 for
variables such as large arrays or
strings. Whichever graphics
mode we are in, we always end
up with the same answer.

As well as just calling pro-
cedures, one may pass integers,
real numbers and even strings as
arguments. These are treated as
local variables, and will increase
the number of bytes used per call.
Program 5 is very similar to Pro-
gram 4 except it passes 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 bytes. If every oc-
curence of X% in Program 5
were replaced by X, each pro-
cedure call now would use 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
demonstrates that the memory
usage in passing each parameter
consists of an overhead of four
bytes plus the number of bytes
that the parameter itself needs.
Strings may also be passed into
procedures, and passing a string
of length 10 (which takes 11
bytes 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 new line (say 105) con-
taining LOCAL A% were added
after the DEFPROC statement,
each procedure call uses 21 bytes
just as if an integer variable had
been passed through as an argu-
ment. Similarly, if our new line
had contained LOCAL A, each
call would use up 22 bytes.

If you wish to write recursive
programs (or just split your pro-
gram into lots of little procedures)
we now have a formula which we
may use to calculate the number
of bytes each procedure uses up
per call, and that is:

13  for the procedure
call

+ 8 for every integer
+ 9  for every real
number
+ (54 N) for each string of

length N (whether
LOCAL or passed
as a parameter).

Now we come to functions,
and Program 6 demonstrates
how a recursive function call
might 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 [ draw from
all this is that procedures and
functions are very valuable
computing tools, but care must
be taken in their use if you write
any programs which are recursive
to any great depth.

e 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
executing until it meets an END-
PROC. Program 7 shows an ex-
ample of this, and the results
when run show that when
PROCfirst is called, it also ex-
ecutes PROCsecond and PROC-
third, and keeps going until it
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PROGRAMMING /BASIC

10 X = @

20 PROCfirst (X)

120@ DEFPROCthird (X)
X L

1210 X

30 X = 10 122@ PRINT X

4@ PROCsecond (X) 123@ ENDPROC

5@ X = 100 >

6@ PROCthird(X) >

78 END >RUN
100@ DEFPROCfirst (X) i
1918 X = X + 1 i
1020 PRINT X 3
1100 DEFPROCsecond (X) 11
1110 X = X + 1 12
1120 PRINT X 101
LISTING 7

—zets an ENDPROC statement. stead. For example, command VDU XY produces

nes 1030 and 1130 containing
=NDPROC are added, the pro-
==m outputs 1, 11 and 101 as
=xpected. Program 7 not only
“emonstrates a possible short cut
coding overlapping pro-
-ecures, but highlights the fact
~z BBC BASIC does not com-
~ain, and the sort of error that
—ight occur, If an ENDPROC
=ztement is accidently omitted.

VAL AND STR$

The functions VAL and STR$ are
>mplementary in that the former
converts a string to a numerical
=lue, and the latter converts a
~umerical value to a string.
VAL seems to act upon a
=wing a little bit like INPUT ap-
>ied to a numerical variable, in
nat it evaluates the string only as
“zr as the input makes numerical
sense. For example
JAL(*234 .5ABC”) returns
2345, while VAL(“&1000")
-nokes upon the ampersand
-haracter and returns zero.
It is STR$ which contains the
most surprisess STR$ handles
zriable names and hexadecimal
umbers well enough, but what
-2 you think STR$(234.5ABC)
ould do? If you guessed that it
=turns the string “234.5” you
ould be wrong! In fact, the pro-
—am exits with a ‘Missing )’ error.
s relevant to note here that
~either VAL or STR$ need their
=rguments to be in parentheses,
for example the rather
srange looking STR$&10 will
~=turn “16” just like STR$(8&10).
=eturning to our earlier example,
i we now try PRINT
STR$234.5ABC we get the
‘olowing response:

2345
™o such variable

‘ we-assign a value to the variable
~3C, this value is printed out in-

ABC=100:PRINT
STR$234.5ABC gives
following response:

the

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$
(B100) merely results in a ‘No
such variable’ error.

STR$ also shows round-off
errors in a systematic way, and
we will consider numbers to three
decimal places. Whereas STR$
(63.001) will return a string con-
taining 63.001, STR$(64.001)
will in fact return a string contain-
ing 64.0009999. Upon closer in-
vestigation it appears that all such
2-digit numbers less than 64 are
returned 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-digit
numbers below 4096 show no
round-off errors. 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.

VDU - RELATED
COMMANDS

The VDU command is normally
followed by a series of numbers
which may be separated by
commas, spaces, or semi-colons.
These numbers represent a series
of bytes (or if semi-colons are
used, the number will be sent
as a series of two bytes), and the

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 characters 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 expressed 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 if we send numbers which
are negative or too large. As a
character must have an ASCII
value between 0 and 255, ‘too
large’ refers to numbers greater
than 255. VUD 100 prints the let-
ter “d” (as expected because
CHR$(100) is a lower case D),
but so do VDU 356 and VDU
—156. Evidently,
number X is treated as X MOD
256, but a negative number X is
treated as (256-X) MOD 256.
CHR$ acts in a similar fashion
too. It is noteworthy that VDU
25699 will print a “¢”, while VDU
25699; will print “cd” — if you
are not certain why then read
these last two paragraphs again.

The commands MOVE and
DRAW (which may be invoked
from a VDU 19 command) need
two byte 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
time before plotting a diagonal
line across your screen (because
32768 is actually interpreted as

a positive .

—-32768). If you are writing
graphics software and allow
points to be plotted anywhere on
the assumption that any point
outside the window will not ap-
pear on the screen, beware of let-
ting your 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. If 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)
* % ” prints a star on the tenth col-
umn of the tenth row, but
remembering 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 of the next row. Many
VDU commands are similar in
this respect. 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(10,10).

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. In a
program | was writing text was
being displayed in inverse mode,
but then | 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 (COLOUR 135). Note that
COLOUR 135 works in all
graphics modes 0-6! However, |
could not find any combination of
COLOUR or GCOL commands
which would -make the text
background come out as white
once VDU 5 had been called. |
still have not found a good way to
do it — in fact | would be very
grateful to hear from any of you
how to overcome this problem!

| hope this article helps you
to get to grips with BBC BASIC.
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- Learn aforei lzﬁ
n twelvleglr:

O

Your BBC Micro can now teach

you a foreign language in just 12
hours,via Linkword from Acornsoft.

Linkword is a software series of
four language courses—French,
[talian, German 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 hurry.

Each 12 hour program is
based on a revolutionary new
format, making learning en-
joyable rather than laborious.

Forinstance,theSpanish g
word for bread is’pan; so you o
are asked to imagine a pan
full of bread and hold that
image in your head for
10 seconds.

This method will

oy b b e i B

[rrr

! o P = &

. fEl =h x 4

rapidly enable you to




ouild up a vocabulary of around
100 words covering a wide range of
1setul topics.

Once again, its another exciting
limension to fulfilling your BBC

\licro’s potential.

You can order by filling in the
oupon opposite. Credit card
nolders can order by calling 0933

79300 during ofﬁce hours.
Alternatively, you'll find all
four Linkword programs at your
local Acornsoft dealer. (To find
out where that is, simply call
01-200 0200.)
They come in cassette
form,complete withanaudio
cassette demonstrating the
correct pronounciation.
And atjust £14.95 each
it shouldn’t be hard to
talk yourself into buying

m—— OINE.

FRENCH

ITALIAN

To: Acornsoft, ¢/o Vector Marketing, Denington Estate,
Wellingborough, Northants NN8 2RL.

Please send me the following language software
packages at £14.95 each. (Code

Acornsoft

PROGRAM QUANTITY | TOTAL use only.)

French SBX13

Italian SBX14

German SBX15

Spanish SBX16
o

1 enclose PO/cheque payable to Acornsoft Ltd.
Or charge my credit card.

Card Number

Amex/Diners/Visa/Access (Delete)

Please send me details of the BBC
Microcomputer System O

Please send me the latest Acornsoft Catalogue (]

Name

Address

Postcode

Signature

Registered No. 1524763 VAT No. 215 8123 85

ACORNSSFT




MODEL B/EPSON PRINTER

Valerie P Loose

E-Print

This program is called EPRINT
and was written 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
series printers. 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 arrays 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:
1st number array element ad-
dress
2nd number the number of
humbers/characters in the rele-
vant Epson code or an indicator
of special action
3rd number the first ASCII
character in the EPSON code
4th number the alternative to
the first ASCII character (the first
character switches code on the
second turns it off e.g. the entry
corresponding to $e (33,8,77,
80,0) has M as the first character
and P as the second)

Easy access to your
Epson printer with this
utility which handies

text files. Direct control

of Epson commands at
your fingertips.

5th number a switch indicating
which of 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 1 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 $,

P% Keeps track of the input data line numbers to facilitate
error tracing

U% A switch for the underline command 0 meaning off
and 1 on

cr% Set to 1 if the last character read was a RETURN

st% Indicates if the last RETURN read should be printed
(if the next DOT command read is .FF, printing a car-
riage 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 if .SP (ESC J) is used
then the space left would also be greater than ex-
pected if the line before the gap was terminated with a

RETURN)
sup%)

commands
text$ Used for error messages
eof % End of file indicator

Are flags indicating the state of the super/subscript

In% The second parameter of PROCerror

K% For reading data characters, if a command is read
then points to the array element corresponding to
command and for $ commands is then set to the
character following the $ command which would

otherwise be lost

size%  The character to be printed after ESC in the print
code (see 3rd number decription above) — $ com-
mands only

the second number is 0 as no
EPSON code is needed to print
this, the third number is 36 ($)
and the fourth and fifth numbers
are not needed so are set to zero.
For Epson codes of the form
(CHR$ (n) the second number is
1, it is 2 for the CHR$(27); “¢”
codes (ESC T is the only one of
these the rest needing special ac-
tion). A second number of 3 in-
dicates codes CHR$(27):“c”;
CHR$(n) etc. Second numbers

=6 require special action —
usually involving the reading of
the current switch value eg $e, 0
means switch on and one means

switch off. The most difficult one
to implement was the super/
subscript facility.

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
which 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 character
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
arrays, A% to D% being used for
$ commands and E% to G% for
DOT commands. Variables and
procedures are as follows:

char2% The alternative to charl% — $ commands only
char% Similar to charl % 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 super/subscripts and PROC-
dot for the number (if any) which follows the dot

checks state of and sets sup% and sub%, sets

executes DOT commands of + /— form (ESC

resets the redefined character to its standard font

command

PROCdollar executes $ commands
PROCdot executesDOT commands
PROCuline executes code to switch underlining on/off
PROCchkflag

N%, K%
PROCsc prints single characters
PROCsw2

char codes)
PROCsw3 ditto but (ESC char 1 or ESC char O codes)
PROCspecial selects non standard routines
PROCdc sets up a user defined character
PROCer
PROCperf sets/cancels perforation skipping
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
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I have had it suggested that
the program should provide com-
mands to centre 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 printed and page
numbering requires keeping track
of the 1/216” line increments,
current line spacing etc. Both
faciliies are not difficult to
achieve manually and | have cer-
tainly had no problems myself —
see the documentation for
examples.

Not every command in the
Epson manual has been im-
plemented, in particular bit image

mode. [ 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 used when the print
head is close to the paper per-
forations. Vertical tab positions
/ESC B) are easily set by ESC b
O (VT O etc.).

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.

The text file consists of the
characters to be printed and com-
mands to control the layout, font
style etc. The characters in the file
must have been written using
BPUT (VIEW writes its files 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 characters (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 numbers — spaces are
allowed between letters and
numbers. Dot commands are ter-

minated by return — ASCII
code 13.

2. $ commands — these may ap-
pear anywhere in the text (except
in dot commands); the $ is
followed by a single character
which may be a letter (either
case), another $, a full stop, oran
underline.

3. Underline — the first 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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| 4 MODEL

B/EPSON PRINTER

COMMANDS
Frint Mode
Epson Eprint
81 ) $c
DC2 ¥
ESC 4 ) ¥i
ESC S5 )
Epson Eprint
EBC 1 -PM n
ESE — L
ESC E ) %z
ESC F )
ESC 6 ) #d
ESC H )
ESC M ) ¥e
ESC P )
ESC § 0 ) ¥+
ESC S 1) $-
ESC T )
ESC W *h
ESC p PR+ or .PR-
Line Spacing
Epson Eprint
ESC © «L8O
ESC 1 L8581
ESC 2 «LS2

Action

sets/cancels condensed
mode. Input text:
$ccondensed$c and normal
prints as:
condensed and normal

sets/cancels italics.
Input text:
f$¥iitalics$i and normal

prints as:
italics and normal

Action

Sets print mode.

0 <= n <= &3. The program
stops with an error
message if n > &3.

Sets/cancels underline
mode. Input text:

an _underlined_ word
prints as:

an underlined word

Sets/cancels emphasized
mode.

Sets/cancels double strike
mode.

Sets/cancels elite mode.

$+ sets superscript mode
or cancels subscript mode.
¥$- sets subscript mode or
cancels superscript mode.
Input text:
AXE+2$—+Bx$-15++C
prints as: Ax2+Bx,+C

Sets/cancels enlarged
mode.

+ sets proportional mode
- cancels it.

Action
1/8" line spacing.
7/72" line spacing.

1/6" line spacing
(default).

B S R R TR

ESC 3 LT n n/21&6" line spacing
n < 256).

ESC A LU n n/72" line spacing
(n < 86).

Paper Feed Execution/Frint Head Control

Epson Eprint Action
LF ¥l Carriage return and line
feed.
CR $r Carriage return only.
ESC J «SP 'n n/216" paper feed
(n < 256).

N.B. this does not give
carriage return so to get
this effect use #r before
the next character to be

printed.
ESC N ) .PF n Skip over perforation, n
ESC 0 ) is the number of lines to

be skipped (n < 128).
n = 0 cancels.

Format Control

Epson Eprint Action

BS b Backspace one character
position.

ESC D .TB ny nz ... n. Sets horizontal tab

positions.

0'< < 138, 0 £ k £ 35,
N.B. first column is
column O so if .TB S is
set $t (see below) will
start printing in the &th
print column from the
left margin.
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HT ¥t

ESC b +NVT N My wee M

ESE VC n

T v

£F .FF

ESC C «PL n

Zoson Eprint

ESC € 0 <PL n

ESC @ .RM n

ESC 1 LM n

“ownload Character

Zpson Eprint
) -DC nm a pi v pua
) - CRt

“:scel’l aneous

=pson Eprint
) -PE+ or .PE-=
)

£ESC @ -8TF

Horizontal tab.

Sets vertical tabs
(the m°'s) for vertical
format unit number n.
n 4 By 0K kK £2AT

Selects vertical format
unit number n which must
have been specified in a
«VT command.

Vertical tab.

Skips to top of next
page.

Sets n lines per page
(0 < n € 128).

Action

Sets n inches per page

(0 < n £ 23).

Sets right margin. See
Manual for constraints on
n. N.B. If you print a
character in the
rightmost column a
carriage return + line
feed will be output
automatically.

Set left margin to column
n. N.B. First print
column is column O.

Action

This command sends to the
printer all the
instructions necessary to
print a user defined
character. .CR resets.
Input text:
DC %% 13938964 924096493800

this is % redefined
«CR

and now its % again
prints as:

this is & redefined

and now its % again

Action

+ enables paper end
detection

- disables paper end
detection.

Initializes the printer.

Download Character
Epson Eprint
ESC & ) » «DC nm & pu vs Pua
ESC %X ) +CR
ESC & )
Miscellaneous
Epson Eprint
ESC 8 ) -PE+ or .PE-
ESC < )
ESC e - 8T
Epson Eprint
ESC R

$a

£33

g

%3

*k

$n

$s

$u

y
ESC U .DI+ or .DI-
ESC i « IV+ or .IV-
ESC s «HS+ or .HS-

Action

This command sends to the
printer all the
instructions necessary to
print a user defined
character. .CR resets.
Input text:
-DC %% 139309649 24096493800

this is L redefined
.CR

and now its % again
prints as:

this is & redefined

and now its % again

Action

+ enables paper end
detection

- disables paper end
detection.

Initializes the printer.

Action

Selects international
character set as follows:

American English
French
German
Japanese
Danish
Spanish
Swedish

UK English
Italian
Input text:
prints as:

$af$uS0
#50

+ starts unidirectional
printing

- sets bidirectional
printing.

+ sets incremental mode
- cancels it.

+ sets half speed print
- cancels it.

If you want a ¥ in the text or an underline or need ta
begin a line with a full stop then use $$, $_ and $.
accordingly.

N.B.

by a full stop

If $t begins a line and is needed to be followed

full stop with #%.

CONTINUED OVER

(no intervening spaces)

i.e.

insert the

¥t. should be #t#%.
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4 MODEL B/EPSON PRINTER

PROGRAM LISTING

10d1%=59: dot%=229

2@0DIM A% dl1%,B% d1%,C%L d1%,D% d1%,E¥% dot%,FZ dot%,G%
dot%

30P%=1:U%=0:cr’=0:st¥%=1:sup’%=0: sub¥%=0: text$="":eofi=
@:1n%=0

4@xFX&

SOPRINT "switch on printer and press return"”

&BREPEAT UNTIL GET=13

7AINPUT "file to be printed " ft#

BAIF LEN(ft$)<1 OR LEN(ft$)>1@ GOTO 7@

90file=0FPENIN(ft$)

10@OFOR 1%=@0 TO dl1%

110A%X?1%=0: BL?1%=0: CA?1%=0: DL?1%=0

12@ONEXT I%

130F0R 1%=@ TO dot%

14QEL?1%=0: FL? 1 %=0: GL71%=0

15@ NEXT I%

16@REPEAT

170READ N%

18@IF NX>dl% PROCerror ("$ array element address too 1
arge — element is " ,N%)

19@1IF N¥%<@ GOTO 21@

200READ AL?NYL,BL7?NYL,CL?NYL, DL?NZL

21BUNTIL N%Z<@

22@REFEAT

23BREAD N%

240Q1IF NX>dot?% PROCerror ("DOT array element address to
a large - element is " ,N%)

250IF NZ<@ GOTD 27@

26BREAD EX7?NL,,FL?NL ,GL7NL

27@QUNTIL N%<@

28@vDU 2

29@vbU 1,27,1,64

Z@OREFPEAT

Z10KY%=BGET#file

3201IF K%Z=ASC("#$") PROCdollar:G0OTO 370

33@IF K%=ASC(".") AND (cr%=1 OR st¥%=1) PROCdot:GOTO 3
7@

34@1IF KZ=ASC("_") PROCuline:GOTO 370

35@IF K%=13 AND cr¥%=1 PRINT:FP%=F%Z+1:G0TO 390

36@IF K%=13 cri=1:P%=P%+1:60T0 370

370IF cr¥=1 cri=0:PRINT

3I8@st%=0: VDU K%

Z9BUNTIL EOF#file

40@VDU 1,13

41@vbu 1,27,1,64

420VvDU 3

425CLOSE#file

43BEND

44@DATA 0,0,36,0,0,46,2,84,0,0,7,3,83,0,0,8,2,84,0,0,9
,3,83,0,0,10,0,45,0,0

45@DATA 29,6,82,0,0,30,1,8,0,0,31,7,15,18,0,32,8,71,7
2,0,33,8,77,80,0

44@DATA 34,4,82,0,1,35,4,82,0,2,36,9,87,8,0,37,8,52,5
3,0,38,6,82,0,8

47@DATA 39,4,82,0,4,40,1,10,0,0,42,46,82,0,7,46,1,13,0
,8,47,6,82,0,5,48,1,9,0,0

48@DATA 49,4,82,0,3,50,1,11,0,0,53,6,82,0,46,54,8,569,7
e,0,59,0,95,0,0,-1

49@bATA 32,9,0,0,37,9,0,0,3%8,3,85,0,55,1,12,0,88,3,11
5,0,101,3,105,0

S@@DATA 122,3,108,137,128,2,255,2,129,3,51,255,130,3,
65,85,154,2,57,0

S1@DATA 155,9,0,0,158,4,47,22,161,3,67,127,162,3,33,6
3,167,3,112,0

SZ@DATA 182,3,81,137,191,9,0,0,195,3,74,255,199,2,64,
-1,212,3,47,7,229,9,08,0,-1

S3Z@DEF PROCdollar

S40QIF EOF#file GOTO 75S@

SSOIF cr¥%=1 cr’%=08:PRINT

S6QK%L=BGET#f1le

S7OIF KL>96 AND K%<{123 K%=K%-32

S80IF K%<3&4 PROCerror ("unknown ¥ command in line ",F%Z

SPOKL=KL-3&

&0BIF K¥%=7 DR K%=9 PROCchkflag
&1@size’l=AL7K%L

&20char 1%=B%L7
&30char 2%=C %

&401IF charl1%=@ PROCerror ("unknown # command in line "
%)

45S0IF size¥%=@ PROCsc (charl1%):G0TD 750

&66@IF size’=1 VDU 1,charl1%:G0TO 750

6701IF size¥%=2 VDU 1,27,1,charl1%:60T0 750

68@IF size¥=3 VDU 1,27,1,charl1%,1,N%4:GOTD 750

&F0IF sizel=6 sizeX=9:G0T0 720

70Q1IF size’>? PROCerror ("size’X>? in ‘dollar’ data ele

-
T

ment " KX)

71@1IF sizeX>s6 DAPKL = (DLTEXL+1) MOD 2 ELSE PROCerror(
"3 < sizeX < & in ‘dollar’ data element ",K¥)
72@1IF sizeX>7 VDU 1,27
3IOIF sizeXZd{>9 AND D¥%7K%=1 VDU 1,charl’ ELSE IF size%
>9 VDU 1,char2%
74Q1F size’Z=%7 VDU 1,char1%,1,D%i7K%
7S@ENDFROC
760DEF PROCdot
77@1IF EOF#file GOTO 1020
780K%=FNcalccomm-715
790IF K%<32 DR KX>229 PROCerror ("unknown command on 1

ine ",P%)

BOOIF K%<{>195 AND K¥%<{>55 AND st%=0 PRINT:cr%=0:st¥=1

ELSE cr¥=@:st¥%=1

810size’=E%L7KX
B82@char%Z=FL7K
830maxn%=6GL7K
B4QIF size%=@ PROCerror ("unknown command on line ",P%

8S@IF maxn%>@ AND T%Z=1Z PROCerror ("number expected in
dot command on line ",F%)

B&DIF maxn%>@ NY%=FNreadn:IF N%<@ GOTD 960

870@IF size¥=1 VDU 1,chari:G0T0 940
=i

88B@IF AND maxni%=0 PROCsw2(chari%):G0TD 9s@0
B9@1IF size’ AND char%=235 NZ%=N%+48:VDU 1,27,1 ,N%:G60

TO 9460

P@BIF size%=2 VDU 1,27,1,charZ:G0TO 260

F10IF size’ AND maxn%=0 FROCsw3 (chari) :60TO 940
920IF size’ VDU 1,27,1,char%,1,N%Z:GOTD 9460

93@1IF size¥X=4 VDU 1,27,1,char%,1,0,1,NZ:G0TO &0
F40IF size%=9 PROCspecial :GOTO 940

95@PROCerror ("invalid size% in ‘dot’ data element ";K

FEOKL=T%

97@REPEAT

98AIF K%=13 OR EOF#fi1le GOTO 1010
99OK%L=BGET#file

10001IF K%=13 P%i=P%L+1

101BUNTIL K%=13 OR EOF#file
1@20ENDFROC

1@3@DEF FROCuline

104@1F U%=0 U%=1 ELSE U%=0

i@sevbu 1,27,1,45,1,U%

1@6@ENDPROC

1@7@DEF PROCchkflag

1@8@IF K%=7 AND sup%=1 GOTO 1140
1@9@IF K%=7 AND sub%=1 sub%=0:K%Z=6:G0T0O 114@
110@IF K¥%=7 sup¥’=1:N%=0:G0TO 1140
1110IF sub¥%=1 GOTO 114@

11201IF sup’=1 sup’%=0:K%=8:G0T0 1140
113@sub¥%=1:N%i=1

1 14@ENDPROC

115@DEF PROCsc (charX)
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116@1IF cr’%=1 cr%=0:PRINT
1170st%=0

118@8VDU char’%

{ 1?@ENDFRDC

{ZOODEF FNreadn

(21@IF EOF#file numi%=-1:60TO0 132@
(1 22@0num¥=0
23@REPEAT
1240T%=BGET#file
I125@UNTIL TZ <>
{26@REPEAT
127@1IF EOF#file eof¥’%=1

12B@IF T#%»47 AND T%<58 numZ=num%Z*10+T%-48: IF eof’=0 T%Z
GET#file

29@UNTIL T%<48 DR T%Z>57 OR eof%=1

{Z@BIF maxn%>® AND numi¥%>rmaxn¥ PROCerror ("invalid numbe
- in command on line " ,P%}

131@IF T%=13 PA=P%+1

2@=num¥%

3J@DEF FNcalccomm

1J40LOCAL ct%

{350R%=0

1Z40F0R ct¥%=1 TO 2

LZ70T%=BGET#file

1IBOIF TX>%6 AND T#%L123 TU=T%-32

LII9@IF T%<&65 OR TZ»9@ GOTO 1410

{AQORY=RL*10+T%

1410IF T%=13 OR EOF#file GOTO 1430

L42BNEXT ct%

1430IF T7%=13 P4L=P%L+1

144@=R%

{45@BDEF PROCswZ (chari)

1460T%=BGET#f1le

147@IF T#%=ASC("+") VDU 1,27,1,char’:G0TO 150@

148QIF T%=ASC("-") VDU 1,27,1,char%-1:60TO0 1500
149@PROCerror ("unknown switch in dot command on line
PL)

{S@@ENDFROC

{S1@DEF PROCsw3 (chari)

IS20T%=BGET#file
1S3@IF T%=ASC("+™)
1S4@IF T%4=ASC("-")
{SS@PROCerror ("unknown
PL)

{SABENDFROC

LS7@DEF PROCspecial
1S80IF K%=32 PROCdc:GOTO 1é64@

1S9@IF K%=37 PROCcr:GOTO 1564@

15@0IF K%=155 PROCperf:GOTD 1&4@
1410IF K%=191 PROCht:GOTO 1648

16201IF K¥%=229 PROCvt:G0TO 1440
153@PROCerror ("unknown command on line

32 OR EOF#file

vbu 1,27,1,char%,1,1:60T0 154@
VDU 1,27,1,char%,1,0:607T0 156@
switch in dot command on line "

"L P

144BENDFPROC

165@DEF FPROCdc

1660L0OCAL ct%

i470vVDU 1,27,1,58,1,0,1,0
1480VDU 1,27,1,37,1,1,1,0
1690VDU 1,27,1,38,1,0
1700F0OR ct¥=1 TO 2
1710REFEAT
1720K%=BGET#file
173@UNTIL K% <> 32 OR EOF#file

174BIF K¥%=13 OR (EDF#file AND I%<2) PROCerror ("not eno
ugh data for DC command on line " ,P%L)

175@vDU 1 ,K%

176BNEXT ctX

1770FOR ct¥%=1 TO 12

178@N%=FNreadn

1790IF N%<@ OR (EOF#file AND ct%<12) PROCerror ("not en
ough data for DC command on line ",P%)

1880VDU1 ,N%

1818NEXT ct%

i82evbu 1,0,1,27,1,37,1,1,1,0

1830K%=T%

1B4BENDFROC

185@DEF PROCcr

iss@vDU 1,27,1,37,1,0,1,0@

187@ENDPROC

188B@DEF PROCper+f

1890N%=FNreadn: IF EOF#file GOTD 194@

19@@IF N%=0 VDU 1,27,1,79:G0TO 1940

191@IF N%<@® OR N%>127 PROCerror ("invalid dot command o
n line ",P%)

i92evbu 1,27,1,78,1,N%

1930K%=T%

194@ENDPROC

195S@DEF PROCht

196@ LOCAL ct%

197@vDU 1,27,1,68

198@F0OR ct¥%=1 TO 32

199@N%=FNreadn

200@IF N%<=@ DR N%>137 PROCerror ("invalid tab setting
on line " ,P%L)

201@vDU 1 ,N%

20201IF T%=13 OR EOF#file GOTO 2040

203ANEXT ct?%

2@4@vDU 1,0

Z2050KY%=T%

206BENDPROC

2@07@DEF FROCvt

2080LOCAL ct%

2090VDU 1,27,1,798

210BN%=FNr eadn

2110IF T%=13 OR EOF#file PROCerror ("invalid vertical t
ab command on line “,P%)

2120IF N%<@ OR N¥L>7 PROCerror ("vertical tab
t invalid on line " ,P%)

213@VDU 1 ,N%

214@F0OR ct¥%=1 TO 1é6

2150NY=FNreadn

216@VDU 1 ,N%

2170IF T%=13 OR EOF#file GOTO 2170
218@NEXT ctZ%

219@vbu 1,@

2200K%=T%

2Z21@ENDPROC

222@DEF FPROCerror (text#,1n%)

223avbu 1,13

224@0VDU 1,27,1,64

2250vDU =

226@0FPRINT text#;1n%

2270CLOSE#file

228@END

229@ENDFPROC

format uni
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The new Electron from Acorn.

Ask any child at schoolwhy _
its worth £199.

Most British children have one thingin common
with the new Electron microcomputer: they speak
the same language.

You see,the Electron is the first .

the Electron is such an exceptional machine
at the price.
he Electron is neat and compact. Yet it

microremotely inthis price range to ,
use BBC Basic, the computer
language thatisrapidly 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 because it has
developed out of the Micro that
has been chosen by over 80% of
schools participating in the
Government’s current Micros In
Schools project. It has a similar
keyboard and has most of the
functions of this much acclaimed
(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. And.
if asked nicely, they’ll be able to help willing adults

take their first steps into computing.
All this for only £199.

A micro technology break-through.

Mo e dddd o

is fast and powerful. (Full details,
", for the technically minded,
are in the box opposite.)

It produces high
quality sound using its
own internal speaker.

Anditoffersarange
of facilities many larger
more expensive machines
just cannot match.

For example the Electron’s
colour graphics have the highest
resolution of any home computers ..

This is because the chip that
controls the graphics, specially 85

o designed by Acorn, is one of the

most advanced of its kind. As a result
the Electron delivers twice as many characters across
the screen as its closest competitor.

Built to last and to grow.

The Electron has been de:,igmd and built to be

a permanent part of the family, year in year out.
Particular care has been pald to the keyboard

[t is electric typewriter style:robustly constructed
with a good. solid “feel: It has a space bar,and singlé

And now a few
reasons for adults why

MANAGEMENT.

NOW YOUVE UASTERED MONSTERS,
WE COULD MOVE ON TO MONEY

entry keys for key commarrds:

In other words it’s comfortable and
easy to use. avoiding the need for the
manual mmna-u( s bometlmes associated with
cale ulalor style keyboards.

And it will grow with you via expansion
modules, that \( orn are developmg to take pe
pheral additions such as printers and disc drives
So as your knowledge, interest and ambitions
dev elop the Electron can develop with you.

Additionally, to give you all the support
vou'll need to generate your own dpphcatlon
software, we've established a phone-in service
attended by spec -ialists to give advice, encourage
ment and practu al help.

A gentle teacher.
The Electron plugs straight into virtuall
any TV set and cassette player so you will be




:|

~ady to go as soon as you get it home.
It comes not only with a comprehensive user
~ude,which describes the machine and its functions,
:t also with a book that takes you step by step

Money Management” through “Starship Command”
to “Creative Graphics” (which, incidentally, includes

some spectacular three-dimensional rotating shapes).
Naturally, with its strong educational links,

rough the basic principles — educational software will be extremely
programming. EXPERTS LIKE WHAT MICRO?
Af AND ME RATE THE ELECTRON
A Iree taste HIGHER THAN ANY OF THE
of its versatility. COMPETITION.
You will also receive

an “Introductory” cassette which
will put the Electron through
its paces showing you a
httle of what it can do
with its 64k of memory
(32k ROM, 32k RAM).
The cassette will
give you a taste of
those exceptional
colour graphics we men-
tioned earlier:of its ability
to play and notate music, and
show you how it might help in
home accounting. It will challenge you
‘ew games and will, if you ask it, do your whole
1vs biorhythms in a matter of seconds.

You will in short, through the 15 separate
rams it contains, get a glimpse of the Electron’s
‘ntial. But only a glimpse, for that potential is as
tless as your own interest and imagination.

A widening range of software.
To help you realise some of that potential,
~tron software already ranges from “Personal

important for the Electron and even now O and
A Level revision papers are being processed for
Electron users.

How to get your Electron.
The Acorn Electron can be found at local

Acorn dealers and major high street stores. However,
if you would like to order one with your credit card,
or if you would like the address of your nearest
supplier, just phone 01-200 0200.

Technical Specifications

mware.
Hz 6502.
_» HOM 32K RAM (64K total).
== resolution graphics 640 x 256 max.
-n display medes.
irs and 8 flashing colours.
* baud CUTS tape interface with motor control.
asion bus for add-on interface modules.
al loudspeaker.
HF output to colour or black and white domestic TV.
= output for colour monitor.
v full travel QWERTY keyboard with spacebar.

Software,

BBC BASIC.

Extensions include interger, floating point and string variables, multi dimen-
sional arrays: [F.. THEN... ELSE,REPEAT ... UNTIL, procedures with
local variables.

Operating system allows plot, draw and fill commands.

Event timing.

Built-in assembler.

6502 assembly language can be mixed with BASIC.

The Acorn . Electron.




MODELS A/B ELECTRON

EOSOft

Title
Publisher

Titrations
System
Software

Model B
£14.95

Machine
Price

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 will teach the calcula-
tions associated with elementary
titrations — that is the teacher’s
job. The programme has two op-
tions. Firstly acting as a calculator
to check the pupil’s answer from
an actual experiment. What is
wrong with answer cards or ask-
ing the teacher [ hear you asking?
Well, if the answer is incorrect the
pupil is offered the option of try-
ing again or working through the
program step by step. The steps
are: calculating the number of
moles of the standard solution,
identifying the mole ratio from
the equation, identifying the
number of moles of the unknown
and thence calculating the con-
centration of the unknown.

The second option can pre-
sent in excess of 300 problems on
acid-base and acid-carbonate
titrations at two levels of difficulty.
The easy problems have 1:1
mole ratios with molarity the
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 remedial exercise not a
limitation. It is possible for the
user to make a dozen mistakes
before the machine’s patience is
exhausted and it provides the
answer.

The programme is easy to
use with clear instructions on the
screen for the pupil and clear,
concise notes for the teacher.
These notes give details of the
range of answers accepted and
the range of 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

Educational software is
still an uncertain area
for many parents and

teachers. We clarify the

Issues and judge the
products.

diagnosis of difficulties 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
truly diagnostic tool. As it stands
there is no feedback to the
teacher and its diagnostic func-
tion is limited.

However it is still a very
useful programme suited to any
course involving elementary titra-
tions, but at £14-95 a bit pricey.

Ratings Table:

SOUNDS | GRAPHICS  50%
DOCUMENTATION 90%
EDUCATIONAL 85%
VALUE FOR MONEY 75%
OVERALL 80%

Various Educa-
tional Games
Dial Software
BBC 32K (Some
Electron Ver-

Title

Publisher
Machine

sions) Cassette .

& Disc
From £4.95 to
£8.00

This company have a large range
of over 30 programs of which |
have been able to see and review
over half. They are of a very mix-
ed standard and | 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. [ can however recom-
mend some as being well worth
their money.

The best program in the set
by far 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

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 well thought
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

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
you decipher the instructions
(which do have a little more
detail!) it is really very addictive
and would increase the speed of
calculation if used regularly.

By contrast there is the
CHILDPLAY PACK 1 which is
very poor value for money in-
deed despite the fact that it con-
tains four 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. If all
you wish to do is let your child
play then this is a reasonable
package but | can’t recommend
it's educational properties much.

Then there is the ‘ODDS

AR Y
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EDUCATIONAL SOF

BRC Miero (308
& Acorn el

ON' series. This is a case of a
jood idea being applied across
he board for there are programs
-overing Monarchs, Writers, In-
entors, Geography and Musi-
sians. They are really sets of
nultiple choice questions held
:ogether and presented in a bet-
“ng game format somewhat like a
clevision quiz you may know.
‘ou have so much money and
an bet on the answer you
-hoose and depending how sure
ou are that you are correct you
-et lesser or greater amounts.
Inlike the quiz game the money
on is purely notional but that
“oesn't prevent me from feeling
nat it is not the sort of program to
blay too much with young and
npressionable youngsters unless
-ou wish to suggest that gambling

is not harmful, a point Gamblers
Anonymous might well take issue
with. There must be better ways
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, 1 cannot see why they
cannot market the driver pro-
gram and then the databases for
the subjects separately thus sav-
ing money in the 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
fully, but perhaps I'm a little
remedial or just too old for their
subtleties. BASE 10 is a game
meant to improve mental
arithmetic and even has a high
score table but | 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 1 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. [ 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 program is original is
a vast understatement and vou
are even given permission to con-
tact the author. Worth £4.95 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 your desires and educa-
tional Methods or philosophy. 1
would warn anyone against buy-
ing a program for the children if
they don’t know the methods etc
that the school is using, for rather
than encourage learning one is

likely to sow seeds of confusion
and doubt. The catalogue is well
written though and the informa-
tion about age range and
game/education content is
something other publishers could
follow.

Ratings Table:

SOUNDS 50-90%
GRAPHICS 40-95%
DOCUMENTATION  50-70%

VALUE FOR MONEY 50-95%
OVERALL 40-100%

Title
Publisher

Angle Pack 2
Peebee Soft-
ware

BBC 32K
Cassette & Disc
From £17.50/
£19.95

ANGLE PACK 2 is supplied on
both cassette and disc and is ac-
tually made up of three separate
sections., The Angle Tutor pro-
gram is by far 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 instruc-
tions and even a flow chart to ex-
plain its operation. The aim is to
teach the basic concepts of angles
but unfortunately we are not told
what the author regards these t

Machine

Price

be. s

From the programs supplied
| assume these to be angle
estimation and recognition as by
far the greatest amount of effort is
put into these two 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 100 points from 30 tries,
there is no explanation of the
scoring system at all, this seems a
little 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-

mainder of the circle. Failure
takes you to Teaching Screen
Two which is more basic than
screen one and just shows the
usual division of a circle eg 90
and 60 degrees. All told this is a
good introduction but 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 game. The teaching screen
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 of triangles which
are produced from the sides and
that all the central angles add up
to 360 degrees. It 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
answers are penalised or, if in the
counting, simply cause you to
loop forever. The big failure of
this part is the total lack of
teaching about irregular polygons
and some of the more exotic
quadrilaterals, whilst not fatal in
terms of its use in teaching, it
does rather restrict 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 concentrates solely on the in-
ternal angles and their calculation
if you are given two of them.
Overall this is a good but expen-
sive introduction to the concept
of Angles in their various forms
but cannot be said to be com-
prehensive by any means.

Ratings Table:

SOUNDS 50%
GRAPHICS 80%
DOCUMENTATION 90%
VALUE FOR MONEY 70%
OVERALL 70%

CONTINUED OVER
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4 MODELS A/B ELECTRON

Title
Publisher

Sploosh
Highlight Soft-
ware

Model B

£6 cassette £7
disc

Machine
Price

This is one of seven programs at
present available in the Read
Right Away Series. If | say there is
an arcade flavour about them,
that's not meant in a derogatory
sense, rather that they are the
sort of 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 turned off
books — although I expect it’ll be
difficult to keep those who don't
really need them away. There's a
great deal of 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 instruction page or
‘not. This is followed by a skill
level choice (1-5) — the higher
the skill level, the fewer mistakes
allowed; choice of 2-4 from 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 choice
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: LETTERBUGS, 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.

[ suspect these are the sort of
programs children will enjoy tak-
ing home in days to come for
learning with these really is fun,

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 of programs, ex-
change discs for cassettes and ac-
cidently erased discs and casset-
tes for a nominal fee.

Ratings Table:

SOUNDS 80%
GRAPHICS 99%
DOCUMENTATION on screen
EDUCATIONAL 85%
VALUE FOR MONEY 80%
OVERALL 90%

Teacher in the
Custard

Peebee Soft-
ware

BBC 32K
Cassette & Disc
£8.50/£11.00

Title

Publisher

Machine

Price

As mathematical drill programs
go, this has to be one of the worst
I have ever seen and just look at
the price. The program is boring,
the graphics are poor to say the
least and I'm not even sure that |
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,
subtraction and multiplication or
to set questions from a particular
times table. The best feature of
the program is without a doubt
the teacher and options screens
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 successful 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 for children. The
teacher does end up in the
custard but once again the

graphics are crude and lifeless, |

can't see this program being a
rival for Killer Gorilla in any 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’.
| cannot say that they get
anywhere near with this offering.

Ratings Table:

SOUNDS 30%
GRAPHICS 20%
DOCUMENTATION 70%
VALUE FOR MONEY 10%
OVERALL 20%

Title

Graphs Maths
Tutor
Salamander
BBC Model B
and Electron
£14.95

Publisher
Machine

Price

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 extensive and
thorough investigation of the sub-
ject, and they will find the facility
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to transfer these five programs to
disc to be invaluable.

When [ 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 hands! A graph
which can be evaluated by 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’ level work.

Ratings Table:

SOUNDS N/A
GRAPHICS 90%
DOCUMENTATION 100%
VALUE FOR MONEY 85%

90%

OVERALL
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Title
Publisher

Play with Words
Peebee Soft-
ware

BBC 32K
Cassette & Disc
£8.50/£11.00

Machine

Price

This is an interesting educational
srogram in that rather than being
2 ready to run package it is a utili-
or driver program ready to
secome a customised program to
fit each persons needs. The basis
-f the program is a word, phrase
r sentence structuring system.
The idea is that you input a list or
= paragraph of text and the stu-
ient is presented with it in a
scrambled order and has to
econstruct the original.

There are a number of ap-
-lications for this kind of program
»ut it shouldn’t be over used. Ob-

ously it can be used for logical
-easoning, for problems in size or
rder and even for learning
phabetical order too. 1 was
eviewing the disc version which
:llows up to ten files to be used at
: session with each child, and it
omes with 10 such files for you
5 try. The input routine is not all
hat it could be in that it doesn’t
sive you the chance to correct
:ny input after pressing return
:nd therefore if your typing isn't
o good it is easy to make
nistakes and then have to start
=gain.,

The other major criticism
that | have is its rather boring
oresentation, no graphics,
ninimal sound and therefore lack

f motivational interest for the
-hild. You also specify the order
f presentation whereas | ex-
ected it to be on a random basis,
can see the reason for this but it
ces mean that there is a strict
mit to the number of times a
hild can use the program before
hey have learned the order. The
rder is selected by pressing
umber keys but there is no error
rapping to stop you trying a
umber that you have already us-
d. A high score table is kept and
an be saved to cassette or disc,
ut as it only keeps a percentage
:core it would be hard to use for
fiagnostic purposes which is a pi-
). The best way of describing it
rerefore is as a self marking ex-
rcise book and I can't really see
t being much more despite the

fact that it does work well in
general.

Ratings Table:

SOUNDS 50%
GRAPHICS N/A
DOCUMENTATION 80%
VALUE FOR MONEY 70%
OVERALL 70%

Title The Spanish
Tutor Level A/B
Publisher Kosmos

Machine

Model B/Elec-
tron
£9.95 each

Price

Firstly let's make it clear that the
Level A and Level B versions of
The Spanish Tutor are in fact the
same control program but that
each tape contains a different
selection of data files to use in
conjunction with this control soft-
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
mean 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 from 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 files 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 the main pro-
gram the two main alternatives
are to load the datafile for your
lesson or to create your own
lesson. This latter alternative
makes the program an excellent
buy for schools as it allows for
any number of files to be created,
stored and retrieved. Full instruc-
tions are given.

When the chosen data file
has been loaded the choice of
display times is offered. The
Spanish or English word is going
to be displayed on the screen and
it is necessary to choose for how

A Spanish language
Learning Aid.

Level A

long this will occur. If a value of 0
is entered for either then the
word will not be displayed at all
(so that you can self test without
temptation to let the computer do
the work for you!).

You must also choose which
language is to be displayed first.
You can ask for an automatic
repeat of the lesson at this stage.
These run-throughs merely
display the word and it is up to
the user to remember the mean-
ing and judge whether it is learn-
ed or not. To test these assump-
tions there is a Test lesson. Here
it is necessary to key in the
answer and the program will
judge your efforts. | particularly
like - the fact that an
character entry is countered by a
beep from the computer and the
fact that the end of the enfry 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 words does
help with the process of
remembering them. When the
English form came first it was
often impossible to tell whether
the masculine or feminine version
of, say, brother that was re-
quired. On Level B | especially
liked the way that it 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-

illegal -

EDUCATIONAL SOFTWARE !

Level B

ple, fat. Other slightly differing
English equivalents were includ-
ed and served to promote the
successful learning of these
words. The Spanish Tutor prov-
ed a thoughtfully created
package and should be a useful
tool in Spanish learning for in-
dividuals and, in conjunction
with other aids in school.

Ratings Table:

SOUNDS/GRAPHICS N/A
DOCUMENTATION 90%
VALUE FOR MONEY 75%
EDUCATIONAL VALUE 80%
OVERALL 80%

Title
Publisher

Author
Davy Com-

puting
Model B
£30.00 + VAT

Davy Computing’s Author pro-
gram 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
practical demonstration of what
this interesting software 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 pages. This, as we shall

CONTINUED OVER
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see, is not the case. The editing
facilities do remind one of other
Teletext packages available on
cassette with various combina-
tions of SHIFT, CTRL, and the
function 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 all that
follows on each row of 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,
various sorts of questions and so
on. In the terms used by the
Author program, the 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
frame types are information,
multichoice and free format
answer frames. 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
flow chart be drawn to map out
any intended course.

At the start of 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 frames. 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 of building a course and you
can therefore see the necessity for
some form of forward planning.

From this point on it is a
question of designing individual
frames to suit the content, using
the very comprehensive editing
facilities which make colour and
teletext graphics fairly easy to im-
plement. To test out the flow of
the course you have created,
there is a Frame Management
facility which allows the originator

N

AT

to check up on the frames and
their associated logic.

Further important features
include a Test Mode which can
be turned on and off 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 of a session.

There 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 typical run through starts
with the logging of your name,
entering the Start frame (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 for
editing purposes) to provide fast
access to the start and finish of
the course and adjacent frames.

Author is an exciting piece of
software. It is very simple to use
at the basic level and anyone can

Educational Series

soon learn to use the graphics
and text facilities of Mode 7 to
make the courses more attractive
from a display point of view.
There is no reason why the pro-
gram 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 fantastic opportunity to
parents and especially teachers to
use the 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.

Ratings Table:

SOUNDS/GRAPHICS N/A
DOCUMENTATION 85%
EDUCATIONAL VALUE 85%
VALUE FOR MONEY 50%
OVERALL 80%

Vectors Maths
Tutor
Salamander
BBC Model B
and Electron
(compatible)
£14.95

Title
Publisher

Machine

Price

This is a well-designed suite of
fourteen separate but linked pro-
grams which cover the re-
quirements of the pupil studying
‘O’ or ‘A’ level Mathematics. It is
a subject 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 with definitions of vectors,
and illustrating the effects of
scalar multiplication. After prov-
ing the triangle of vectors, the
tape goes on to cover Cartesian
coordinates and geometric vec-
tors, and introduces matrix nota-
tion.

As | staggered my way
through later programs, with
memories of schooldays rather
misty, [ had several chances to
demonstrate my confusion!
However, the program proved to
be helpful in the extreme, and I
ended up with a considerably bet-
ter grasp of the subject than | had
to begin with.

I wish that this kind of tape
had been available when | was
taking my exams at school; it
would have made revision at
home a much more relevant ex-
perience. By the way, there are
very clear instructions on
transferring these programs onto

disc — other software firms
please note!

Ratings Table:

SOUNDS N/A
GRAPHICS 80%
DOCUMENTATION 95%
VALUE FOR MONEY 80%
OVERALL 85%

Title
Publisher

Counting
Cottage Soft-

ware
BBC
£9.50

Machine
Price

This ‘program’ in fact consists of
four programs on two cassettes
planned for 4 nd 5 year olds.
Stated objectives are: ability to
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make one-to-one correspon-
dence; familiarise children with
number symbols; matching
number symbol to number sym-
bol; and match number to
amount shown. Documentation
on screen and the duplicated
sheet was adequate for the pro-
gram.
COUNT 1. From one to five
objects appear in white on the
screen. A press of the space bar
colours one object; too many
presses produces failure. If cor-
rect a smiling face appears follow-
ed by a different group of objects;
{ incorrect a sad face appears
and the same set of objects is
repeated until the correct answer
s supplied.

COUNT 2 is similar to the
previous program, but after the
ne-to-one correspondences the
number is slowly drawn on the
screen and the child has to press
the corresponding number key
on the keyboard.

COUNT 3 Nought to five
objects appear in random posi-
tions on the screen instead of be-
ng in a straight line and the child
nas to press the corresponding
number key. Too large a number

not accepted; too small a
wumber results in the sad face
appearing.

COUNT 4 gives from
nought to nine objects on the
screen and works as Count 3.

My first reaction to this set of
orograms was that it didn't do
much that couldn’t be done as
vell using much of the structured
2pparatus already to be found in
most nursery/infant classrooms
— particularly as none of the pro-
grams offered any help to those

difficulty., The children
iisagreed! They enjoyed using it;
t kept their attention well; and
the language that was generated
n the group as a result of the
graphics and use of colour, I
‘ound fascinating. Perhaps we
ion't ask the children often
enough!

Ratings Table:

SOUNDS 50%
SRAPHICS 70%
DOCUMENTATION 50%
EDUCATIONAL 60%
VALUE FOR MONEY 65%
OVERALL 60%

Title
Publisher

Hangman
Microaid
Model B
£7.95

Machine
Price

This is an educational game of
hangman written to include a
total vocabulary of 913 words. It
uses the teletext graphics of Mode
7 to allow the inclusion of more
words, and the vocabulary is
comprised of the following:
English Antonyms (148 words),
English Synonyms (152 words),
French (150 words), German
(145 Words), Italian (149
words), Spanish (169 words).

Antonyms are opposites,
and synonyms are words that
mean virtually the same. These
refer to the clues, which [ will
cover later on.

When the game is first run, a
title page is displayed, and a
menu of languages is shown, and
the computer waits for the user to
make his/her selection for
language. Then the computer
asks the user whether they wish
to play a hard or easy game. In
an easy game, the computer
selects the word, and prints out a
number of dashes to indicate the
number of letters in the 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 you to “Press “Y” if you want
a clue.” The clues that the com-
puter gives depend on the
language vou have chosen. If the
language is English,- you will be
given a synonym or antonym of
the word the computer has
selected. If you have chosen a
language other than English, you
will be given the English transla-
tion of the word that the com-
puter has selected.

In 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 of very
clear, colourful, 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 program.

This game is excellent for
schools who teach languages at
all levels, as it provides a fun way
of learning a normally quite bor-
ing part of the subject:
vocabulary. The game itself is
clear, easy to use and very col-
ourful, and the clarity of the REM
statements in the listing makes it
very easy to add to the
vocabulary. A highly recommen-
dable program.

Ratings Table:

SOUNDS 35%
GRAPHICS 85%
DOCUMENTATION N/A
VALUE FOR MONEY 85%
OVERALL 80%

Pick-a-Word
Ega Beva
BBC (d & ¢)
£11.95

Title
Publisher

Machine
Price

Pick-a-Word was the name on
the outer package; Word Snap
was on the cassette. So, | was
pleasantly surprised to find that
the first program matched the
description of the picture men-
tioned in the short documenta-
tion included in the package.

The cassette contains five
games — everything's a game
these days! — chained from a title
page and index. They are intend-
ed for children just beginning to
read. The introductory part of the
tape lists out the games and the
words to be learnt and there are
short, not very well presented,
teachers’ notes at the beginning
of each game.

The programs teach short
sentences using simple graphics
to illustrate the words. First of all
the programs show the subject 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 identify 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 kept on the screen
and after each completed game
pressing the space bar allows a
re-run and any other key loads
the next game.

[ must admit | was put off the
programs as soon as | saw red,
pink and vyellow elephants!
Allowing for that, the vocabulary
used and the rate of introduction
is not very suitable for a beginner
and the programs’ value for those
with more reading experience is
really to increase their ‘look and
say’ vocabulary by a relatively
small number of words.

| found the lettering very fuz-
zy and would have preferred sim-
ple double height letters, which
would link more closely with the
script the children are likely to be
introduced to in the early years of
school.

At this point, [ would like to
make a plea to all programmers.
Please, please put a sound
on/off or sound level option in all
your programs. If 1 hear ‘Con-
gratulations’ or ‘Oh dear, what
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 fitted, so press-
ing BREAK returns the micro to
the disc mode — 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. “Errors are counted
below the picture”. For a pro-
gram that seems to concentrate
on use of prepositions, this is a
strange one — in the programs |
ran, errors and correct answers
were counted above the picture!
Save yourself £2 and buy their
JIGSAW cassette — it'll keep
your infants and juniors (and
most of the staff) on their toes!

Ratings Table:

SOUNDS 40%
GRAPHICS 60%
DOCUMENTATION 40%
EDUCATIONAL 30%
VALUE FOR MONEY 30%
OVERALL 35%
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MODEL B

Down to

Jon Vogler

Business

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
operator concentration. 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
how the programmes are used,
only what they will do for the
user.

Numbers in brackets refer to
the table item numbers.

40 OR 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 printer. So printing needs “80
column mode” (up to 80
characters across the paper). All
the programs offered 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
this by exploiting discs to the full.
The others 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 sait?

following table lists the
i injection moulding mac

febertsens 114

£ Heshs, Sawihe § Foreshaw

s B Pelwrsams

is one such. It greatly increases
the length of 80 column text that
can be edited with VIEW.
WORDWISE has to be returned
to the supplier with £10 to ex-
change it for an ‘Aries-
compatible” chip. This allows far
longer 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 display
(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-
gram uses dark colours such as
red, these often appear faint on
the green screen (unless the
brightness is unacceptably high).
Good business programs avoid
these colours (6). SCRIBE's
brightening facility is especailly
imaginative.

6.
Lo B
.5

Flexinald PL
Rexi

Flustinjeut
{with cantrailer}

SPEED & EASE
OF USE

Business users will have a stan-
dard page layout or “format” (7)
for each document, which they
will probably keep as a
“template” on disc, to load afresh
for every task. Thus ease of
creating the format may not be
vital but ease of altering it (eg in-
denting, justifying or altering line
spacing) part way through (8) is
always 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 of concentration may be
disastrous. VIEW is specially bad
in this: if you forget to 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, serious 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 “mouse” or finger-

touching the screen; on the BBC
it depends on “tricks”: combina-
tions of keys. Only WORDWISE
successfully tackles this so 1 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 infuriates
when it shoots past the desired
line and has to be brought back
again. In edit mode, WORD-
WISE will scroll one screenfull at
a time, the handiest arrange-
ment, but in preview mode scoll-
ing control 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 keystroke if the user pro-
grames the red keys accordingly
and this flexibility (23), which can
be applied in innumerable ways,
is another enormous advantage
which WORDWISE has over all
its competitors. For example, in
this article | am writing with four
red keys programmed with the
word-processor names (and the
spaces before and after), one to
clear the markers and three for
underline, bold-type and both
together.

PRESSING TIME

Tiny error corrections (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
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' Name of Word-processor

Wordwise (1982) View Al.4

Scribe V1.3

Wordsworth 0.04

BASIC DETAILS
1 Produced by
2 Medium
3 Retail price (April 1984)

| BAS[C FACILITIES & EASE OF USE
Can you edit in 80 column mode? (all offer
40 col edit if required)

Can you print wider than 80 columns?

All data visible on a green screen at normal
brightness

How easy to arrange page layout?

ROM
£39.00

No

v

Easy for the
numerical minded

~

8 How easy to vary formats within text? (eg  Easy
line spacing, indents, etc)
9 How easy to keep track of text or scroll to  Easy in edit mode:
correct place in text? hard in preview
mode
10 What risk of accidental text loss! Almost nil

SPEED OF OPERATION - How fast to:

text? cursor. Excellent
tricks & controls
12 — scroll to desired line? Fast & controlled

Very fast but user
must program
marker clearing
Fast and easy

set markers, manipulate text, then clear
markers

make small text corrections

15 — select functions: SAVE, LOAD, etc
key-selected menu
Slow and difficult

due to 40 col edit

create tables of data

SPECIAL FACILITIES — Will it:

— continuously edit long documents? No. Limited to

24562 letter
memory

13— automatically merge texts held in No

memory

19 — automatically merge texts held on disc ~ Yes

20 — search but not replace word in memory No

21— “Wild” search (ie spelling uncertain) No

22 — search, and/or replace, word on disc No

23 — allow use of red keys for control Yes

commands or frequently used phrases

24 — automatically do disc housekeeping No

25 — print headers and footers Yes

25 — automatically number pages Yes — but limited

27 — “spool” formatted text (eg to print ona Yes

computer with no word-processor)

COMBINATIONS WITH OTHER FACILITIES
23 — Use with “Aries” RAM expansion? Yes: if updated

29 — Can it be integrated with spreadsheet? No
— Are “printer drivers” available to Not needed
underline, bold type, etc.?
HANDBOOK
1 — Is the handbook easy to understand? Yes
2 — Is there an adequate index? No
3 — Is there a summary list of commands?  Yes

No: “preview” only

Yes, some are faint

Fast; excellent one-

Computer Concepts Acornsoft

ROM
£59.80

Yes — up to
132 columns
Yes — up to 132
Yes, all very clear

Difficult until very
familiar

Easy but only at
start of line
Difficult, screen is
“window” on text

Easy to lose 1 line
Chaos if ruler lost

— move cursor around screen and around Specially speeded up Slow but some tricks

Tends to “overscroll

Moderate

Moderate; too many
red-key commands
Slow; commands
have to be typed in
Easy and fast but
no decimal tab

Yes. Only limited by
disc capacity

Yes, excellent
system of macros,
parameters

No

Yes

Yes

No

No — all engaged

No
Yes
Yes — very flexible
No

Yes

Yes, with
VIEWSHEET
Yes, (around £10)

Yes
Yes
Yes

Merlin (Bucon Ltd)
ROM + Disc
£59.95

Yes

No

Yes, facility to
brighten

Easy

Difficult

Easy

Almost nil

Slow but some tricks

" Different (disc)

system overscroll
Moderate

Moderate; many
red key commands
Slow; ponderous
menu sequences
Easy and very fast
with decimal tab

Yes. Only limited by
disc capacity

No

Yes 2
Yes

No (promised)
Yes

No

Yes
Yes
Yes
Yes

Not necessary
No (promised)

Not needed

Yes
No (promised)
No (promised)

lan Copestake
Disc
£22.71

No, preview only

No
Yes, some are faint

Difficult
Easy
Difficult

Nil: good error
checks

Slow, many tricks but
hard to use

Quite fast

Slow due error
checks

Slow

Menu ponderous;
other means available
Difficult due 40 col
edit. Has decimal tab

No. Limited by RAM,
memory size
unknown

No

Yes
No
Yes
No
No

No
No
No
No

Yes
No

Yes (£8.62) but not
normally needed

No. Very difficult
No
Yes

CONTINUED OVER |
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DOWN TO BUSINESS

G C Barton Esq
Managing Director
Rotherham Plastics Led
21 Green Drive
Rotherham

9th April 1984

Dear Mr Barton

WITH THE MINIMUM NUMBER
OF KEY-STROKES should be
engraved on the brain of every
business programmer. Error-
checking is not unimportant, but
if it 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 anything
over about 3000 to 4000 words,
SCRIBE is undoubtedly prefer-
red. It is designed, like
“dedicated” commercial word-
processors, to use the discs con-
tinuously, whereas the others do
most work in memory, (by which
I mean of course memory in the
processor) leaving the operator to
SAVE text onto disc whenever
desired. SCRIBE operates “disc-
wise” at all times: 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
of words one has spelt correctly
all one’s life!

WORDWISE and WORD-
SWORTH will search-and-
replace but will not merely search
(20), find the word and allow you
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-
trous key programming.

VIEW also will continuously
edit long documents, and con-
tinuously print successive files.
The pearls in its crown, which

The following ctable

) Robertsons Letd

oreshaw

Pleximold Pl
Drukle apace
/ 2) Henty, Smythe & i

3) Petersons

The Pleximold has now b
to be the better mgchine.

; -
this projece.
Pleximold.
Yours sidcerely

D J Pury
Chief Production Engineer

Standard Word-processed letter

make VIEW the only choice for
the business that writes multiple
letters with standard variations,
are “Macros” and “Parameters”.
None of the others have these; all
they offer 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 writing is not only a
government, “big-business” or
academic occupation; small firms
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

-TENDERS FOR INJECTION MOULDIN
3 G MACHINES~- y“&[u_!

lists the tenders that we have receiy

7_ ,8mall injection moulding machines from a number of companies:

een subjected ta rigorous testing and found
It can operate at the required high

Lempe
of fn:::::: :::;g?; > T:;.::‘;; price of the Maxi would make fr
UB to conserve cash. SXpansios made it necessary for

I feel that the Plastinject is more
1 therefore recommend the purchase of one

EXAMPLE OF BUSINESS LETTER PRODUCED

7
ﬂaﬁﬁ,,u@@

Conbed (2,

ed for

£5964.50

Hazt £4250.00

Plastinject

£6057.
(with controller) %

Dl«‘.u‘-‘( Talr,

complex than is needed for

r._,t/n,t .

Betd ;,;u

USING VARIOUS WORD PROCESSORS

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 this 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-processors per-
form on all these points: VIEW is
probably the best, in combination
with VIEWSHEET, reviewed in
this column last month. Database
and spreadsheet to run with
SCRIBE are promised shortly.
Printing of any document is
enhanced if underlining, bold-

If your main task involves:

addition)

columns wide

unskilled operators is vital

savings

WHICH WORD-PROCESSOR TO BUY

— long documents, over 4000 words
(unless your processor has a memory

— tables of data, especially over 80

— multiple letters with standard variations

—  routine office letters, records and short
reports, where speed and ease for

— special repeat tasks, for which
programming of the red keys offers time

| cannot at present recommend purchase of WORDSWORTH.

Then buy:
SCRIBE
VIEW
VIEW

WORDWISE

WORDWISE

type and proportional spacing,
plus a variety of type-faces and
character 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 feature is dependant
on the type of printer so | cannot
do more than urge readers to in-
sist on the dealer demonstrating
which of these the word-
processor + printer combination
will perform.

HANDBOOK

Finally, 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
full. 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
excellent and sets the standard all
software houses should follow.
SCRIBE promise an improved
handbook shortly. WORD-
SWORTH’s handbook is con-
gested, ill-organised and utterly
incomprehensible. If in this
review | have done the program
itself any injustice, this is the
reason. lan Copestake tells me
that the handbook is being rewrit-
ten. [ would not advise anyone to
buy the product until that has
happened.

DIFFICULTIES

| have experienced two serious
problems while assessing these
programs:

WORDSWORTH intermittently
failed to load, both the 80 track
review disc and a 40 track disc
bought by a friend. Ilan
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.
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ROBOTICS/CON

BBC Computers
in Control

The BBC MiCro comes out .icuni'los Lo
of its shell and extends ... creiing a liie mor
an arm into the world of ;..o ™M =™ pling

control. BRINGING YOUR
SN BEEB TO LIFE

A computer can be likened to a
human brain in that it is limited
without the addition of a moving
body. The science of control and
robotics can be the moving body
of your computer, that is, bring-
ing the computer “to 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 crucial
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 itself, 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. degrees of
freedom. Commonly five
degrees of freedom plus the grip-
ping action are present in a small
robot designed to move objects,
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 have
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 or not the robot is likely
to knock into something.

Julie Mitchell
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MODEL B

ROBOTICS/CONTROL

CONTROL

ROBOT

THE TASK

This can be defined as the dif-
ference between the initial star-
ting position and the final position
after the task has been com-
pleted. The task is usually
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
prior knowledge of the task to be
performed.

Ideally the computer is pro-
vided with the information about
the robot and the data of 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
the 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 job, 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-
ty to teach control at a low price
and therefore the idea of robotics
will appeal to anyone willing to
experiment with computer motor
control. Sooner or later anyone
interested in the practical side of
obotics will come across the
ed to exercise computer con-
trol over motorised systems.
Robotics is also a fun way to

illustrate the true potential of a

ENVIRONMENT]

Fig 1

LANGUAGE

COMPUTER

TASK

computer. In 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

manufacturer. Therefore the
adaption of small training robots,
much as the Cyber 310, will play
an important role in the industrial
transformation.

for

Mitchell
Cyber Robotics of Cambridge,
whose robots are seen on Acorn

Julie works

the

-

exhibition stands around

world.
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NEW! A PRINTER STAND

® For dot matM

@ Raises printer high enough to put —
continuous stationery underneath

@ Beautifully finished in clear perspex ® Viglen quality every time
® Will accept paper up to 12%” wide ® Non slip rubber pads

Dimensions: 15” (380mm) wide 12%:" (320mm) deep 4" (90mm) high

— 4

Printer Stand
£10.QF5 ncw  COMETOVIGLEN FOR A FAST, FRIENDLY, PERSONAL SERVICE
To order, complete and send form, or ring
Carriage & Packing £2.00 VERONICA, SYLVANA OR CATHY Now on 01-843 9903

___________________________________________________________ -
Post to: VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 2QA. - :
Please send me (gty) PRINTER STANDS at £14.95 each. lenclose Cheque/PO.for£ ___ madeoutto :
VIGLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No. |
el |

Name |
Address :
_____________________________________________________________ -

PHILIPS 14"
OLOUR
TV/MONITOR

E 23 5 TV/Monitor (resolution better
than 585 x 450 pixels. Dot-to-
inc VAT dot distance .65mm)

TVonly: £185inc VAT)

Plus £8 carriage

Vl Ier\ and packing

‘MPUTEFI SUPPLIES

-ersonal Service & Quality coupled with Wholesale Prices, ® Easy to carry ® Lightweight ® rkling pi i ® iabili
it 7 Trumpers Way, Hanwell, London W7 204 Y Y g g Spa g picture in seconds ® Reliability and

“elephone: 01-843 9903, performance excellent ® Headphone Socket can also be connected to tape

~or special attention to your orders or enquiries concerning f€corder ® Loudspeaker mute switch @ Retractable carrying handle
'ONITORS, PRINTERS, COMPUTERS, DISC DRIVES, ® Metallic silver finish with restful dark picture surround ® Includes RGB lead
g VERONICA, SYLVANA or CATHY on connecting direct to your BBC Micro. ® Ph

1-843 9903 NOW or fillin the coupon below 9 45 = MCORE IMDS MadelNo 14C T 2006/05T

__________________________________________________ AB7 |

Post to: VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 2QA. ]‘
Please send me ____(qty) Philips TV/Monitor at £243 each. | enclose Cheque/P.O.for£ _______ made out to :
VIGLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No. I
1 faio |

|

|

|

Name

Address



MODELS A/B

PROGRAMMING/UTILITY

D Gibbons

Page Mode

sSwitch

It has often been pointed out how
frustrating it can be, having done
a listing in page mode, to find
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 is
a;tomatically switched on and
off.

DIRECT

The short machine code
program presented here over-
comes the problem in a more
flexible and direct manner as it
allows page mode to be turned
‘ON’ or 'OFF’, at any time, even
in the middle of a program or a
listing. Such an operation is not
normally possible until the listing
is complete.

If 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 listed
in page mode then, when it stops
at the end of a page, pressing
CTRL/@ before pressing SHIFT

Switch Page Mode on and
off at any time.

will 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 events with
*FX14,2. This code then uses
OSBYTE calls 117 and 129 to
check that CTRL is pressed and
that @ (effectively via an INKEY
(—72) is pressed. Bit 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 the
event vector, and to re-enable
keyboard events, by entering;

«+KEY10
?78&220=&A0:?7&221 =
&0D: *FX14,21:M
but if other commands, such as
OLD, are also included in this
definition, remember that the
*FX 14,2 must always be follow-
ed by :M’ rather than by *’ or it
will not be recognised by the
operating system. Finally,
because this program makes use
of certain features found only in
0OS 1.2, it will not work with OS
0.1.

PROGRAM LISTING

10conaZ=%DA0: osbyte=%FFF4
2074%220=cona’% MOD 256
307%221=cona%Z DIV 256

40FOR PASS=0TO3ISTEFZ
S0P%=cona’Z: [OFT PASS

60FHA: TXA: FHA: TYA: FHA
70LDA#118:J5Rosbyte

80BCC dun

FOLDA#129: LDX#184: LDY#YFF

100JSRosbyte: CFX#&FF: BNE dun
110LDA%DO:EOR#4: STARDO
120.dun FLA: TAY:FLA: TAX:FLA:RTS

130INEXT

140REM Now enable keyboard events

150%FX14,2
160END

tREM S5et up M/C location
:REM Foke lo-byte into event vector
tREM Poke hi-byte into event vector

\Save A, X and Y registers
\Test if CTRL pressed

\Test if @ also pressed
\Toggle bit 2 of VDU status byte
\Restore all registers
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Put an end to inefficient, } slow cassette tape storage

Speed yot:r dataaccess

withaTEAC) diskdrive
from/ |glen

SWITCH Track
40 80 switch
®0 on rear

panel

0

& ‘When ordering Dual Drives, please ,
Replacing your cassette with a disk drive means Data St Whichlayoutyouprefer AorB
Access in less than 5 seconds! If you are looking for a
guaranteed disk drive that's fully compatible, at a price A % s o
that includes VAT, Formatting Disk, User Manual, Case . , ‘bO //
and Leads, then just look at our all-inclusive prices! 1 Eﬂtf’l , & / //
imline Dri DUAL DRIVES Incl. Excl. 23 . iy 45
TEAC 55 Slimline Drives  235:7 e P ?§$ g
SINGLE DRIVES Incl. Excl. 40TRACK 200K £287.50 £249.87 Q" s & a,é\
CASED VAT VAT 40/80 TRACK ,.&‘ VAN =
40 TRACK 100K £143.75 £125.00 SWITCHABLE 400K  £358.00 £311.30 , .:\?' e S q?o
40 TRACK 200K £195.00 £169.56 40/80 TRACK &y A PR @%"7 o
40/80 TRACK SWITCHABLE 800K  £450.00 £391.30 COM PUT SUPPLIES , (é.‘ e e ‘/
SWITCHABLE 200K £179.00 £186.65 DFSKIT POA  POA & PN P A
40/80 TRACK Disc Filing System 100% Acorn Compatible Unit 7 Trumpers Way ,@ R s, & v
SWITCHABLE 400K  £225.00 £195.65 IntegralPower Supply £30.00 £26.09 Hanwell W7 ZOA , & = e ’é('\'b o ;
All prices correct at time of going to press and all offers subject to availability Tel: (01) 843 9903 <<\‘ N ol b
® These drives are fully compatible with other computers ; ,Qé R L ? 7
and can be still used should you change your computer for another type ,‘i:"’ . Y‘b G’b y 2
® Orders welcomed from Educational Establishments e 2 a4 S £ {
and Government Departments ,‘qu /x' i / ?& Y. /
TEC DRIVES (As used by How to order BT S al L A
By post: To purchase any of the items simply fill q,q" & / d \3» s § g /
CHma"a) Incl.  kxel. in the coupon with your requirements , 0& A AR Vo, e /
VAT VAT Enclose your Cheque/P.O. or use your Access; ﬁ‘s Q"\ / : ?& J / SA
40 TRACK 100K £129.00 £112.17 | Barclaycard. Please make cheques payable to: ,O & 7 53’ V‘QJ
40/80 TRACK 200K £169.00 £146.95 | VIGLEN COMPUTER SUPPLIES and post to p t\0 o N &
40/80 TRACK 400K £209.00 £181.74 | above address. Allow seven days for & \o\ ? / ) CS:J
For Dual TEC drives the price is double | delivery and add £8.00 carriage, package ,\0 @ Pt L
the single drive price. and insurance on all items. , st y : 6(‘1 *O‘\
Integral Power Supply £30.00 £26.00 | By telephone: Ring (01) 843 9903. ol & S 0(9? & )
Credit Card holders (Access/ ,QO:,‘ 0"3} &F O'Q o
Barclaycard only) can purchase & ) I v ]
“ M Fun 'IGwelVe by telephone. Please give Card & a‘o"’ Q_GJ‘ .b\'} 4@, &eﬁ’
No., Name, Address and the e <& F & &
onths Guarantee | | No.! e p PX & & P o o
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IF YOU WANT TO GET EVEN MORE

Electron. .

FRIDAY, 7 SEPTEMBER. Place an order NOW to make
sure you get your personal copy.

OUT OF YOUR

BBC AND ELECTRON...

DON’'T MISS THE NEXT ISSUE OF
A& B COMPUTING

Because A&B Computing 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
.news, reviews, features, competitions, programs.

The FIRST monthly issue of A&B Computing will be on sale from

FORUSERSOFT

BBC MICRO AND ELECTRON

Over 120 pages B

of features,

programs,newsg

and reviews tog

heipyouget &
themost from

your micro

PROCESSOR]
PROGRESS §

The new
6502 +

New series:

BBC Computers |

incontrol

will vour funch hour with
Snackman!

Software rewm-whatsmstore far you and your com

80

=

>

O )\\\\\\\\\‘

‘\

Do you want to WRITE about
your BBC/Electron for a living?

If 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

B apply to: Elspeth Joiner, Group Editor, Argus

Specialist Publications, No. 1 Golden Square,
London W1R 3AB.
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VIGLEN

branches out
to offer the best value
in monitors & printers

/

| == | Sp

g\\_\—-‘—L

Dot Matrix Printers
Epson RX80/FT £275.00 Colour Monitors
Ié};i%?] 5)5\8;% 02%13.0:289 00 Microvitec standard 1431 £199.95 P
160 : . : : " Microvitec medium 1451 £315.00

cps with near letter quality printing Microvitec hiah 1441 £442.00 A
including friction and tractor feed. Ph‘cl‘ S T\%monitor £235.00
Shinwa CP80 £209.00 R égjfnpm) ! 7
/7
/¢
5

Philips 12” Green V2001 £75.00 /.

Juki 6100 £375.00 =g
Epson DX100 £450.00%

SAN PLE 2000 £299.00 3
*Previously £499.00 **Limited Stock

ALL prices include VAT and leads for the BBC model B micro.
Please add £8 for carriage.

We also stock other computer peripherals, accessories and
complete work processor systems at unbelievable prices
Please call for our latest offers.

You may also purchase these items direct by calling at /

our factory/showroom in Hanwell, London. S o
Prices correct at time of going to press and offers Ve @’@- o)
subject to availability. _4\0&' &
: o
KPQ)Q‘O ®



MODEL B/ELECTRON

EUrope

R. Kitching

The BBC Micro does not have a
FILL command like some of the
other micros, but Beeb’s fitted
with the 1.2 operating system
have a range of PLOT com-
mands which allow filling to be
performed. The number for the
PLOT command are in the range
72 to 79. Using PLOT77 a line is
drawn in the current foreground
colour easily filled. To fill an ir-
regular shape it is first necessary
to draw the shapes outline, this
can be done in any graphics fore-
ground colour, program 1 per-
forms this task.

Combine an education in
filling irregular shapes

on your BBC

or Electron

with an extensive test of
your knowledge of our
European neighbours.

20 MODE2

30 MOVES550,100

40 REPEAT

50 READ A% ,B%

60 IF A%>1PLOT5A% ,B%
70 UNTILA% =1

10 REM DRAW IRREGULAR SHAPE

150 DATA 200,400,300,550,100,700,550,900,1100,800,700,
600,1000,340,800,300,550,100,1,1

IRREGULAR
FILLING

In program 1 READ and DATA
statements are used to hold and
obtain the information for each
turning point of the shape with
the PLOT5 command being used
to draw each line. Running the
program draws the irregular
shape in the centre of the screen,
To fill in this shape or draw it
originally using filled in triangles
i.e. PLOT80 to PLOT87, would
be quite difficult but using
PLOT77 it becomes an easy task.
Program 2 can now be added to
program 1 which when RUN will
fi:l 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

The PLOT77 command works by
moving to the point set by X% (X
co-ord) and Y% (Y co-ord) and
plotting a line horizontally in each
direction until a pixel set to a
foreground colour is met. If a
foreground colour is not met then

the plotted line continues up to
the edge of the screen. To fill an
area it is necessary to use a FOR-
NEXT loop with STEPS of 4 (the
vertical height of a graphics pixel)
from the lowest position to be fill-
ed to the highest. 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 FOR-NEXT loop

g W‘
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due to the lowest and highest
points on the shape being at the
same position on the X-axis, that
is 550. If we change the DATA
held in line 150 to make the
highest point at 200 on the
X-axis,
NEW DATA LINE. . .150
DATA 200,400,300,550,100,
700,200,900,1100,800,700,
600,1000,340,800,300,550,1,1
Running the program you will
see that a triangle at the top of the
shape has not been filled and un-
wanted filling has occured at the
top right of the screen. To fill a
shape of this type it is necessary
to use two FOR-NEXT loops, the
value of X% being changed for
each loop to equate to the value
of the X-axis where the lowest
and highest points occur i.e. at
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550 and 200 in this case. This is
shown by modifying the existing
program with the following lines:

95
100

105
110
115
120

125
130

X% =550

FOR Y% =100 TO 800
STEP 4
PLOT77,X%.Y%
NEXT Y%

X% =200

FOR Y% =804 TO 900

STEP 4
PLOT77,X%.Y%
NEXT Y %

The new program now fills in
the whole of the shape. If the
shape is even more irregular it
will be necessary to use several
loops, each resetting both X%
and the range of the loop to
cover the lowest to the highest
points on the X-axis.

Any colour may be used to fill
the shape, try adding the follow-
ing lines to the program.

102 IF Y% MOD 20=0
GCOLO,RND(15)

122 IF Y% MOD 20=0
GCOLO,RND(15)

Running the program should
display a multi-coloured shape.

GEOGRAPHY
QuIZ

Program 3 demonstrates these
techniques, it is a geography
quiz, which starts by drawing a
high resolution map of 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 country
on the map, an asterisk is flashed
over the country which requires
to be named. A choice of four
countries are given as the answer
and the answer is entered by typ-
ing the number of the country.
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.
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PROGRAMMING/EDUCATION !

MAIN PROGRAM

LINE

1 Sets Mode and dimensions arrays.

2 Redifines colours using VDU19 command and turns off
cursor.

3, 4 Prints title and draws boundary for map.

5 Calls PROCMAP and using data from lines 54 to 64
draws coastline of Europe.

6 Sets foreground colour to green and resets data pointer
to access correct fill information.

7 Reads data from lines 70 to 72, each time calling
PROCFILL to fill each land mass.

8 Sets foreground colour to white, read data from lines 65
to 69 then calls PROCMAP to draw each country’s
border,

9 Draws Sea of Marmara.

10 Defines text window.

11-18 Sets up a loop for 40 questions.

12,13 Prints score at top of screen and question heading.

14 Calls PROCCHOSE to select a country for the question.

15 Sets foreground graphics colour to black-white flashing
using GCOL3 to allow easy erasing.

16 Calls PROCQUEST to select a choice of answers, prints
and asks the question,

17 Erases the asterisk printed at line 15.

19 Informs quiz finished and prints final score.

20 Prints high score.

21 Prompts for another go.

PROCEDURES

LINE

23 PROCINIT

23 Sets all countries’ arrays to a null and sc% to zero.

24-25 PROCFILL

25 Uses PLOT77 to fill the area as set by X% on the
X-axis and A% to B% on the Y-axis.

26-32 PROCCHOOSE

27 Randomly chooses a number between 73 to 112 and
restores data pointer to this line.

28 Reads information from data line.

29,30 Routine to check if country chosen has been used
before, if it has YES% is set to 1 as a flag.

3l If YES% =1 returns to line 27 to choose another
country.

33-48 PROCQUEST

34 Set P% to a random number either 1,2,3 or 4.

35-44 Loop used to select four countries.

36 Randomly chooses a number between 73 to 112 and
restores data pointer to this line.

37 Reads information from data line.

38-41 Routine to check if country chosen is the same as the
one chosen in PROCCHOSE or one of the countries
already selected for this question.

42 Prints the countries number within the question.

43 Prints the country chosen or the country chosen in
PROCQUEST if J% =P%.

45 Prompts for an answer, ANS%.

46 Checks to see if answer given is correct, prints suitable
comment then updates score.

47 Gives delay to allow comment/answer to be seen.

49-53 PROCMAP

50 Reads co-ordinates for PLOT command and plots line if
greater than 1.

51 If co-ordinates equal 0 then reads data again and moves

graphics cursor to new co-ordinates.

DATA

LINES

54-64 Coastline of Europe.

65-69 Borders of each country.

70-72 X-axis, lowest and highest Y-axis positions for filling.
73-112 Country’s name and its X and Y position on the map.

VARIABLES

N$(40) Array for each country selected in PROCCHOSE.

R$(4) Array to hold the four countries chosen in
PROCQUEST.
hsc% High score.

sc®  Score.

A% Used in PROCFILL as the lowest Y-axis position.

B% Used in PROCFILL as the highest Y-axis position.

X% Used in PROCFILL as the X-axis position and in
PROCCHOOSE as the X position of the country
chosen.

1% Loop variable for the question.

Y% Y position of the country chosen in PROCCHOSE.

F% Loop variable used in PROCFILL.

R% Line to be read in PROCCHOSE.

C% Dummy variable to keep a count of times taken around
REPEAT UNTIL loop in PROCCHOSE.

T% As C% except in PROCQUEST.

YES% Set to 1 if country has previously been selected in
PROCCHOSE and PROCQUEST.

J% Loop variable used in PROCQUEST.

P% Number of correct answer.

ANS% Number given as answer.

PROGRAM LISTING

@REM EUROPE by R.KITCHING OCT/83

1MODE1: DIMNS$ (4@) ,R$ (4) : hsc%=@: PROCIN
IT

2vVDU19,0,4,0,0,0,19,1,2,0
,0,0,0,19,2,8,0,0,0,23,1,0; 0;
128:CLS

3PRINTTAB(12,1) ; "EURODPE"

4PLOT1,1000,@:PLOT1,@,950: FLOT1,-100
@,0:PLOT1,0,-950

SRESTORES4 : PROCMAP

&6GCOL@, 1: RESTORE7®

7REPEAT: READAY , B%, X%: PROCFILL: UNTILA
%=0

8GCOLA,3: RESTORESS : PROCMAF

CONTINUED OVER

2,0,19,2,0
3

7 ? !1
@;@; : COLOUR
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GCOLA,0: MOVET7&L4,164:FLOTL 44,24
1@vpuz8,32,31,39,0
11FORI%=1T04@: CLS: COLOUR1
1Z2PRINT ‘;sc¥4: " right"” ""Guestion
4
13COLOURZ2:FRINT
"COUNTRY ##x##%%%%":COLOURS
14FPROCCHOSE
156GC0OL3,3: VDUS: MOVEX X
164FPROCRUEST
17VDUS: MOVEX X, Y4:VDU4Z2 , 4
iBNEXT
19A=INEEY (22@) : CLS: PRINT’

,Y%:VDU42, 4

e “YDL'."

right"”
cY=sci
Z2OPRINT ""Best®" " "
21PRINT"PRESS Y*
“HN TH END"
Z2REPEAT AF=INEKEYF (@) : UNTILAF="Y"
F="N"z: IFAF="Y" FROCINIT:
ZZDEFPROCINIT:FORI%=1TO4B:NF(I%X
NEXT: sc%=0: YESX=0: ENDFROC
24DEFFROCFILL
25F0ORF%=ALZTOBZSTEP4: FLOT77
: ENDFROC
26DEFFPROCCHOSE
27R%Z=RND (4@) +72: RESTORE R*%
ZBREADNF (I%4) (XL, Y%

scCalre
+ wrnu

"shsci4
““REPEAT" "

YES%=1
IOUNTILI%=C%+1 OR YES%=
I1IF YES%Z=1 YES%=@:GOTD27
Z2ENDFROC
I3IDEFPROCGUEST:VDU23,1,0;2;0: 03
T4F%=RND (4)
3SFORJ%Z=1TO4
36S%=RND (4@) +72: RESTORE 5%
I7READR$ (J%) : YES%=0
38T%=-1:REPEAT T%=T%+1
IQIFR$ (J%) =N$ (1%)
S%=1
APUNTILJ%=T%+1 OR YES%=1
41 IFYES%=1 GOTO3&
42PRINTJI%
43IF J%=P% PRINTN$ (I%)
%)
A4NEXT
ASINPUT ' ANS%Z: IFANS%<
TCHR#11; " "::VDU7,13,11:60T04S

c%Z+1 ELSE PRINT"WRONG" ""it is"

.“I

THgxERENFEENAMEY C"THE™ *

. ”ha
va" ‘"finished" "’ ‘"You" "“scored" " “jsc¥is™
"I#4-sc¥—-13" wrong":IF sci*hsc’ hs

. uDRu £
ORA

807011 ELSE EMD
):H

"y,
=

X%, E%:NEXT

29C%4=—1:REFPEATCY=C%+1: IFN*¥ (I%) =N£ (CL)}

OR RF(IXLI=RF(TL):YE

ELSE FPRINTR#(J

10RANSX *4THENFPRIN

461FPZ%=ANS%Z THEN PRINT"CORRECT":sc%=s
“3N$ (I%)

L SeamEER e e

47A=INEKEY (20@)

48ENDFROC

49DEFFPROCMAP

SOREPEAT:READAY,B%: IFAXL>1PLOTS,AL,BY%

511IFAX=0 READAY,BX:MOVEAZ,B%

SZ2UNTILAY%=1

SZENDFROC

S4DATAD,B,4625,950,465,778,450,700,470
675,530,700 ,540,450,550,580,57@,592,580
,616,584,600,4608,645,4608,5670,5640,708,614
,732,63@,775,685,983;72@,872,724,853,673
s 792,670,730,700,708,756,725,756,708,772
,708,700,4684,708,4656

SSDATA716,656,700,5624,4672,5640,664,624
,664,572,632,548,616,564,550,540,548,556
,O00,556,488,580,495,610,505,616,518,4625
, 000 ,630,500,4655,460,616,472,608,464,560
,4408,550,400,550,378,505,330,495,288, 445
» 265,490,254 ,490,245,460,220,480

S4DATAZOD. 470,232, 416,248,380 ,216 ,320
,200,315,125,350, 100,380,544 ,360,464,330,2
4,250,32,240,24,2146,32,200,48,200,54,180

S7DATA7O, 160,85, 160, 100, 165,150,145, 1
65,170,180,155,210,185,205,210,240,240,2
65,23 5,?@@,:55,3@5,28@,3:5,&9E,JJB,_7E,J
70,270,425 ,29@,445,275,445,245,4808, 195,5
25,17@,510@, 173,525,145,545,145,55@,125,5
42,100,550, 100,575, 125,56@, 145

58DATAS70,1608,585,155,59@0,145,608, 158
,400,170,550,178, SJG.EBB,qlb,LL ,016,245
1490,275,495,310,510,310,510, 290,526, 29@
,55@,25@,625,:@3,635,145,66@,1@8,7@@,92,
692,84,650,100,4680,50,495,50,4695,80,7146,
83,724,92,692,138,7@@,124,684,16@

S?DATA7@8,140,724,156,788,172,772,1808
,750,124,770,80,840,40,860,50,860,70,914
,S0,%60,80,98@,70,590, 8

4ODATAD,D,290,74@0,260,475,275,4680,275
,678,260,640,280 , 640,275, 625,290, 615,270
595,255, 600,240,590, 250,585, 248,575, 225
, 575,220,565 ,240,540,240,545, 202,530,235
159,240, 525,298,585 ,315,5085,325,515,510
,os@,340,530,348,550,3225,560,325,610

&1DATAZ18,4620,300,468,340,7080,205,718
y DTy iy T8y 250, BB 225678 200, 605, 1 /9
yhags 158 &Ju.ifu 625,150,610,140,500,155
,uBu,_@B,u95,:4q,b45,225,67@,@,@,2,1@3,6
9,1508.80,145,75,138,125,115, 130,100,188,
115,230,120,328,95,340,105,365,80,4@8

&2DATALIRA,425,80,440,80,414,60,450,0,
2,0,246, 194,24@ 176, 258, 184 e, B 265,200,
265,190,280,199,280 ”@q,hbs,gﬁﬁ B,0,270,
215,296,205 ,304,215,29@,215,0,0,408,24@,
408,215, 4::,232,424,248,4@8,24ﬂ,@,@,38@,

84
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192,395,180,385,140,400, 150,408, 150
43DATA425,184,380,192,0,0,470,110,470
,9@,585,75,505,45,530,40,520,88,535, 100,
Se@,100,4990,110,470,110,0,8,7198,25,700, 1
0,725,2,765,16 71@,Lq,m 7] 9mm,hd,qmm 1@
74@,1@, 9u5 4@ 9@@,_4,@ 2,160,950,150,725
,18@, 9am 25@, 91@ 280 qsm,m,m
64DATABBQ,185,999,21@,n,m,999,:9@ 4@
,3@85,900,275,890,320,840,330,795,210,800
,180,1,1
4SDATAR,D,65,330,105,320,40,200,0,0,2
10,320,300,260,0, 9,2 30 e*m,‘iz,edz,gqh,é
6@,3,@,688,25ﬂ,64m,32@,8,@,5@4,458,512,5
52,0,0
46DATAZB80,440,300,4650,0,0,270,590,240
,550,0,0,535,675,620,920,480,950,710,880
,8,0,740,950,808,780,755,730,0,0,340,500
,430@,425,390,350,390,280,0,0,370,505, 400
,500, 440
&7DATASS0,0,0,400,495,400,475,385,460
,400,475,410,455,400,445,0,0,410,370,450
,375,500,375,525,400,510,450,550, 465,550
,540,550,4465,690,405,710,430,700,550, 635
,550,0,0,5690,405,680,390,692,375,775,375
,B800,290,825,2680,0,0,812,250,692,248,0
48DATAD, 635,320,690,370,4635,320,590,3
15,565,345,595,375,565,345,520,335,510,3
15,520,335,490,360,450,360,0,0,795,210,7
70,195,760,175,770,195,690,204,690,250,6
9@,180,4625,150,4650,165,635,220,420,200,0
,@ 93@,7@ 999,70,0,0,375,90,392,0,0,0
b?DATAism,laa 15@,@,@,@,45@,375,450,3
s0,390,350,0,0,525,400,580,400,4610,345,56
80,390,1,1
70DATA4,145,70,100,112,1680,108,116,23
0,76,100,344,80,956,404,68,946,508,%96,110,
490,4,20,720,12,34,936,4,210,996,52,80,9
20,44,80,844,50,90,485,90,94,4460,80,104,

704,104 ,635,676,140,1560,708,280,335,704,
ﬁ?@,?l@ ?946,620,950,800,710,730,700

71DATA170, 18q,79@ 6Uu,88 ,584,585,420
,552,675,7@4,468,545,56@,615,54@,63@,48@
, 630,650,496 ,445,490, 260,460,475 ,220, 165
,375,95,200,204,35,160,164,80,145, 165,15
?,155,175,180,270,295,360,234,248,260,19
5,295,485,145,195,540,145,164,570,1@8

7“DQTQ15@, o6,100,112,548,220,236,408
236,244,424, 144,170.392.170, 192,410,208
+215,295,190,200,270,510,740,292,515,530
,232,590, 600,255,652, 664,220,588, 652, 180
,700,950,1%2,584,588,1460,0,0,0

IDATAFRANCE , 325,375

74DATARUSSIA,B50,4500

75DATAITALY,475,240

764DATASFAIN, 150,250

77DATQENGLQND , 290,560

78DATAEIRE , 184 , 625

79DATANORWAY ,5180,775

S8@DATAFOLAND , 530,480

B1DATAGREECE, 664,130

82DATASCOTLAND ,284 ,700

8ZDATAICELAND,Z200,%44

B4DATASWEDEN ,S60,490

B85DATAFINLAND,712,800

84DATANODRTHERNIRELAND,Z216,5444

87DATAWALES, 232,584

8BDATAEAST GERMANY , 512,512

B89DATAWEST GERMANY , 444,430

FADATAHOLLAND , 380,536

21DATABELGIUM, 364,496

92DATALUXEM- BOURG,ZB0,448

3ZDATAFDORTUGAL ,48,288

P4DATACZECHD- SLOVAKIA,S40,432

9SDATASWITZER-LAND, 410,376

F6DATARAUSTRIA,S526,384

F7DATARUMANIA, 728,332

BDATAYUGO- SLAVIA,&08,272

F9DATAALBANIA, 624,196

10ADATABULGARIA, 728,228

1@1DATAANDORRA, 244,296

102DATATURKEY ,B888, 132

1@ZDATATUNISIA, 4@@ 4@

104DATAALGERIA, 250,56

1@SDATAMOROCCO, 68,56

184DATAMAJORCA, 260,208

1@7DATACORSICA, 400,244

IQBDQTQSQRDINIQ,392,18@

189DATACRETE , 720,

IIGDATACYPRUS,QIQ,::

111DATASICILY,480,100

112DATASYRIA,976,48
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@ little bit of magic

MERLIN SCRIBE

Scribe Is ascreen-oriented, integrated word processing
system specifically designed for non-technical
personnel. Text and command functions are fully
prompted.

The program comes in a chip with five minute fitting
instructions, a 51" floppy disc containing the printer
driver and a comprehensive instruction manual.

Model features include:

Automatic disc buffering

The text Is moved between disc and computer
memory without user intervention. Thus, file
(document]size is limited only by disc capacity (upto a
maximum of 255 pages).

Statusline

The status line displays the name of the file being
edited, the page, line number and column at which the
cursor Is located, and command]s), if any, in current
operation.

Directory display
Thediscfile directory can be displayed as required by
the user.

On-screen printer-image
text formatting

The effect of margin type
(either right-justified or
raggedright) and margin
settings Is displayed on the
screen just as the text will
appear on paper. The text
is automatically formed to
the current settingsasitis
entered. Either setting can
be later changed, and the
result “'previewed”. Both
settings can be mixed
within a document.
Selective margination
permits “cutting’’ around
an illustration.

Word-Wrap

This eliminates the need
to enter acarriage return at
the end of each line. A word too long to fit at the end of
aline is automatically moved to the next line. RETURN
is used only to Indicate the end of a paragraph or to
create a line space. This eliminates many keystrokes
and increases the rate of text entry.

Merlin Computer products is an indep
providing a range of low cost products design

leather grain wallet which contains the manual, disc, chip
function key legendstrip.

and thc BB

Other Major Facilities are:

® (reateupto 255 pagesinasingle document.

® Screen userselectable 40 or 80 column with choice of
background and text colours.

® |nsert text at any page on the document whether
currently in memory or not.

® Powerful editing commands:

Move, copy and delete with affected text displayed in
reverse video. Will move or copy within a page or to any
other page in the document.

® \Wordsearch andreplace —item by item or globally
throughout the document.

® “Gotopage’ —nextand previoususing up and down
cursor keys or go directly to page numbers

® Onscreenunderlining.

® Format line controls document width and allows setti
of right and left margins.

® Tabssetonformatline asrequired.

® Automatic centre and decimal tab.

® Textreformatting.

® Split page and dynamic page break display.

® \Word count and display of cursor position by column &
number.

® Will use disc surfaces 0 to 3 as allowed by the BBC syste,
® Alldiscfiling operations menudriven, eg. re-name, co
delete document, compact and catalogue disc, etc. No
knowledge of the disc system required.
® Execdocument — allows conversion of BASIC progra
for editing by word processor and then re-conversion
back to either text or program files.
® File merge — one or more documents
other text files may be merged in
sequence from any disc drive betwe
and 3.

® Automatic page numbering with page
number insertion at any point on the pa
® - Headers and footers.

® Total facility print module including
selection of serial or parallel output, glo
printer control codes, page numbering o
print from page to page, repeat print, etc.
® Selection of up to nine user definable
for insertion of printer control codes into
text, with up to five codes allocatedto e
key.

® Control number of page display lines
scroll speed Iincrease.

The program comes attractively packaged in a simulat:

amagical o




icrocompuater...

MERLINDATABASE

Verlin Database is a database system designed
=xclusively for the BBC disc based computer. It provides
“or the structural input of text and numerical data
»nichisstored permanently as arecord on the
computer. A group of records constitutes a database.
“ny number of databases may be created using Merlin
-atabase.

Once created there are sophisticated facilities
svailable for searching, selecting and drawing off
nformation from the database by means of defining
e search characteristics. This information can then be
‘ormatted for producing printed reports, lists etc.

Numerical information may have arithmetic
=lculations applied to it which includes accumulation
=f totals, multiplication, division etc. etc.

In conjunction with Merlin Scribe, Merlin Database
arovides a superb mail merge facility. In addtion Scribe
==n be used as a high powered formatter to construct
Tereport layout of information drawn from the
zatabase.

“erformance
* Maximum records per database 4000 ® Maximum
cord size 1800 characters ® Maximum no. of fields 32
* Maximum no. of characters for any single fie!d 900

* Findanyrecordin 2 seconds via key field access

» Searchevery characterina 100 kb database in 29 secs
Fleld Types

* Numeric—upto 9digits e Date

* Sub fields for economic disc usage i.e. specify average
& maximum field size

iw

mbination.

t manufacturer of software and add ons.
ring professional standards to personal computers.

ERLIN COMPUTER PRODUCTS

Data Search

Search results directory held with database on disc

Data can be passed to mail merge and report writer

16 level conditional search

Search conditions include ‘not’, >, <, =

Wild card

Database automatically sorted by key field

Databasse can be set to re-sort to any alternative set of
key fields

Report Writing

® Database will integrate with Merlin Scribe word
processor

® Format printer output with simple forms editor

® High powered forms layout & editing using Scribe (alls. rt.
Justify)

® Arithmetic calculations & accumulators

e Conditional report writing

® Semiprogramming facility for forms & report generation

Other Facilities

® Mail merge using Scribe ® Conditional mail merge

® Automaticreformating of lines ® Capable of conditional
transfer of information between databases.

Database comes in chip with manual, simple fitting
instructions & systems disc. Also planned is the production of
Database integrated with the Merlin Scribe word processor in
asingle chip although the database Is designed to integrate
easily with Scribe in a separate chip.

— —— -

——

e

e

ke

i

Prices:
MERLIN DATABASE £49.00 e
MERLIN SCRIBE £59.95

MERLIN SCRIBE/DATABASE £95.00

Prices include VAT. Price and specification subject to change
without prior notice.

Credit card orders accepted. Special discounts for
educational establishments and dealers.

MERLIN COMPUTER PRODUCTS (BUCON LTD)
35/36 SINGLETON STREET, SWANSEA SA1 3QN
Tel:(0792) 467980 (3 lines)




MODELS A/B ELECTRON

Advanced

Bruce Smith

Graphics

Last time we examined the way
in which image planes could be
constructed so that objects can be
displayed on the screen
background, wmidground or
foreground. This time we’ll look
at the way in which we can ex-
amine and define characters in
readiness for animation!

As we have seen (March/
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
screen in ‘blocks of eight' as
Figure 1 illustrates (I include this
here as it was ‘missing’ from the
issue of A&B in question!).

HIMEM HIMEM+8 HIMEM+16
HIMEM+1 HIMEM+9 HIMEM+17
HIMEM+2 HIMEM+10
HIMEM+3 HIMEM+11
HIMEM+4 HIMEM+12
HIMEM+5 HIMEM+13
HIMEM+6 HIMEM+14
HIMEM+7 HIMEM+15

Fig 1 Typical organisation of
screen memory

Therefore the byte at HIMEM + 8
is directly adjacent 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
defined using a byte wide by eight
byte deep grid. To display a
character in any 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. “£"

Our genie of the
graphics lamp codes
some further on screen
illusions.

5

O 0 b WO NN = O

7

2.8 BG T

Fig 2 A typical output of Program 2

(ASCII 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 &CO000. Listing 1 pro-
vides a simple program that will
display the bit map in hex and
decimal formats for any of the
alphanumeric characters. It first
requests you 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 240 to 340 peek
and display the eight byte values.

UNLAWFUL

The above program suffers from
a couple of major drawbacks.
Firstly it is utterly illegal! Well |
don'’t suppose I'm about to be put
under lock and key, but if future
Machine Operating Systems are
ever released then chances are
this character table will be shuffl-

ed about in memory, making the
program useless. Secondly this
method will only display
alphanumeric ASCIl 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 official pro-
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.
In this instance the parameter

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
bytes 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 by 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 you 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 the
processor registers. The
parameter block address is held
in the variable 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 each eight
bytes in turn from the parameter
block. The inner loop (line 530)
calculates which bits are set or

Table 1: Osword Parameter Block Organisation
XY :  Character to be read

XY+1 Top byte of character definition

XY+2

XY+3 Third byte of character definition

XY +4 Fourth byte of character definition

XY+5 Fifth byte of character definition

XY+6 Sixth byte of character definition

XY+7

XY +8 Eighth byte of character definition

Second byte of character definition

Seventh byte of character definition
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224

225

clear (line 540), printing a ‘block’
if a bit is set or a space if a bit is
clear. This inner loop is repeated
8 times until the complete bit map
is printed. Figure 2 shows the
output for ASCII code 96, you
might recognise it!

COLOURFUL
CHARACTERS

Before moving on to character
defining, 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
screen 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. In this
instance the MOS must calculate
the two eight bit values for each
of the eight bytes to PRINT in the
correct colour. In Mode 2 sixteen

226

Fig 3 A knight chess piece

must be reserved for them by a
technique known as ‘Exploding
the character RAM'. To do this
an *FX20 call must 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

Set

*FX20,0 &80 to &9F
#*FX20,1 &AO0 to &BF
%*FX20,2 &COto &DF as
#*FX20,3 &EO to &FF as
#FX20,4 &20to &3F as
#FX20,5 &40to &5F as
*FX20,6 &60to &7F as

Table 2: Memory Allocation for Exploded Character

&C00 to &CFF
as above plus OSHWM + &FF

#FX20,0 plus OSHWM + & 1FF
*FX20,0 plus OSHWM + &2FF
*FX20,0 plus OSHWM + &3FF
#FX20,0 plus OSHWM + &4FF
#*FX20,0 plus OSHWM + &5FF

colours are available for use so
the MOS must convert each byte
into four eight bit values before
PRINTing the character (see
March/April issue for pixel
descriptions for each Mode). We
shall examine this more closely in
a future issue to develop a pro-
gram that will allow multi-colour
character printing!

VDU 23

The VDU 23 command allows
you to define your own
characters. These User Definable
Character definitions are stored
in RAM between &CO00 to &CFF.
In 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.

If more definable characters
are required then extra memory

(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.

Listing 3 is a Character
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 the 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 actual size
character (line 560 to 650).

As an example, enter and

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

01111100

00111000

00111000

00111000

00111000

01111100

gy

You might like to undertake ex-
panding the program so that it
can handle grids of 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
ASCIl 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 exist, the idea
being to move an object across
the screen so that it passes in
front of objects in the background
and midground but behind ob-
jects 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-

CONTINUED OVER

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 first two codes are
followed by three VDU control
codes. CHRS$(10) moves the
cursor down one line, while the
two CHR$(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
GCOLO0,2 command. Two
squares are then drawn (lines
280 to 420) 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 appropriate GCOLs
have been used to ensure that
these colours are ‘painted’ over
both the midground green and
background blue.

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. Refer to the March/April
issue and see if you can work out
at bit level just what is happening.
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_' MODELS A/B ELECTRON

PROGRAM LISTING 1

10 REM x%*x Read ROM based Character Xx%
20 REM xxX definition table. Table x1x
30 REM %%% based in MOS from &CO00 XXX
40 REM xx%® Bruce Smith March 1984 1xx
SO0 REM ¥xx A & B Computing 51X
&0

70 @¥%=0

80 TABLE=&CO0O00

20 MODE &

100 VDU 19,0,4,0;0;0;

110 :

120 PRINTSPC(4):;"ROM Character table reader™
130 PRINTTAB(0,4);

140 PRINT"Type character to be examined : "3
150 AS$=GETS

160 PRINTAS

170 1

180 A%L=ASC(LEFT$(AS$,1))

190 BASEZ=(A%-32) %8
200 START%=TABLE+BASEZ%

210 :
220 PRINTTAB(0,7);"Character data for ":;A$:" is :"*
230 :
240 PRINT"HEX:"
250 FOR LOOPY%=0 TO 7
260 PRINT "&";“LDOPYXL?STARTZ;

270 PRINT",";

280 NEXT

290 :

300 PRINT””"DECIMAL:"

310 FOR LOOPX%Z=0 TO 7

320 PRINT LOOPZ?STARTZ;:

330 PRINT®,";

240 NEXT

PROGRAM LISTING 2

REM ¥%¥ Character Definition Reader %1%
REM x%% BBC Micro and Electron 133
30 REM %%% Bruce Smith kX
40 REM x%x A & B Computing X%
S0 @%=0

40 OSWORD=&FFF1

PARAM=%70

80 :

7?0 REM set up screen

100 3
MODE &

vDU 19,0,4,0;0;0;

vbl 23, 255, 255, 255, 255, 255, 255, 255, 255, 255
PRINT SPC(&);"Definition Reader™

PRINT?

160 &
PROC_GRID

PRINTTAB (0, 15) 3

PRINT"ASCII code to be examined : ";
INPUT asc¥

PROC_read_definition

PROC _display_definition

END

240 =

REM Procedures

10
20

DEF PROC_GRID

PRINT™ ";

FOR N%=0 TO 7:PRINT N%::NEXT
PRINT

SRRy

PROGRAM LISTING 3

1
2

4

20 3
&0

T

80
20
10

11

12

130

190 :

FOR N¥%=0 TO 7:PRINT NZ:NEXT
ENDPROC

DEF PROC_read_definition
A%=%A

X%=PARAM MOD 256
Y%=PARAM DIV 256
?PARAM=asci

CALL OSWORD

ENDPROC

DEF PROC_display_definition
PRINTTAB(1,4);

REM outer loop step bytes
FOR C¥=1 TO B
BYTEXL=PARAM?CZ

VARZ=128

REM inner loop step bits
FOR N¥%=0 TO 7

Z7%=BYTEZ AND VARX

IF Z%=VARZ THEN PRINTCHRS (255);ELSE PRINTCHR$ (32):
VARZ=VARL/2

NEXT

PRINT TAB(1, (4+C%) )3

NEXT

ENDPROC

o
O
Q
O

REMXxXX Character Designer XXX
REMxxx for BBC and Electron Xxx
REMXxXxx% Bruce Smith rEx
REMXXX A & B Computing Xxx

DIM array”Z 8
UDZS, 255,255 o5n awa Sew oo pae oas 2&
a%=0

REM set up screen & display grid
MODE &

vDU19,0,4,.0;030;
PRINTSPC(4) ; "Character Designer"’
PRINT" Press O tc clear the bit"
PRINT" Press 1 to set the bit"
PRINT

PRINT" *3

FOR N¥%=0 TO 7:PRINT N%;:NEXT
PRINT

o]

0
0
e}

FOR NZ=0 TO 7:PRINT NZ:NEXT
orhis
REM set up main two loops

ok b

FOR M¥%Z=1 TOD 8
BYTE%=0 : CNT#%=128
FOR N¥%Z=1 TO B
PRINT TAB (N%,M%Z+5);
0 =
REPEAT
KEY%Z=GET

UNTIL KEYZ=ASC"1" DR KEYZ=ASC"O"

90
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PROGRAMMING/GRAPHIC

S

10
20
30
40
20
&0
70
80
g0

440 :

IF KEYZ=ASC"1" THEN FPROC_SET
IF KEYZ=ASC"0" THEN PROC_CLEAR

350 :

NEXT

PRINT" “3sBYTEZ;
arrayZ?M%Z=BYTE%Z
NEXT
PRINTTAB(0, 14)
INPUT"Which ASCII
PROC_display_vdu
END

character " chr4’

DEF PROC_SET

PRINTCHR$255;
BYTEZ=BYTEZ+CNT%
CNTZ=CNT%/2

ENDFPROC

DEF PROC_CLEAR

PRINTCHR$32;

CNTZ=CNT%Z/2

ENDPROC

DEF PROC_display_vdu
PRINT"Definition follows :"*
PRINT®“VBU 23,"“3;chrz:",";
FOR MZ=1 TO 8

PRINT array“X?M%Z: ", "::NEXT
PRINT

PRINT’ "The character is :
VDU23,chri, arrayi4?1,arrayi?2,array%.?3,
arrayi?4,arrayi?sS,arrayi?b,arrayi?7,
array%?8

PRINTCHRS (chri)

ENDPROC

PROGRAM LISTING 4

REM xx% Knight Chess piece XXX

MODE 4

vDU23,224,5,7,15,31,55,63, 127,243
vbuz23,225,0,0,128,128,128,192,192,224
VIDU2S, 226,247,231 ,111,15,31,31,65,127
vDuz23, 227,224,240,240, 248, 248,252, 252, 254
PRINT CHRS% (224) ;CHR% (225)

PRINT CHR% (226) ;CHRS (227)

PRINT

10
20
30
40
S0
&0
70
80
90
100
110
120
130
140
150
160
170
180
190

200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
4560
470
480
430
500

REM %%X Moving in front cf and XXX

REM Xx% behind obijects XXX
REM %%xX Bruce Smith 18 3 ¢
REM xxx A & B Computing kX
MODEZ2

vDU 19,0,4,0303;0; : REM blue screen

REM define the chess piece
vDUu23,224,5,7,15,31,55,63,127,243

vbu23, 225,0,0, 128,128, 128, 192,192,224
vDU23, 226,247,231,111,15,31,31,63,127
vDU23, 227,224,240, 240, 248, 248,252, 252,254

REM incorporate all characters into
REM a single string including the
REM control characters

KNIGHT$=CHR% {224) +CHR$ (225) +CHR% (10)
+CHRS$ (8) +CHR% (B8) +CHRS (226) +CHR$ (227)

REM draw some midground in green
GCOLO, 2

MOVEQ, O

MOVE1280,0

PLOT B85,0,500

PLOT 85, 1280,500

REM draw a yellow square
GCOLO, 4

vDU19,4,3;0;3

MOVE 300, 300

MOVE 500,300

PLOT 85, 300,400

PLOT BS5,500, 600

REM draw a cyan square
GCOLO, 1

vDU19,1,630;

MOVE 700, 300

MOVE 900,300

PLOT 85,700,800

PLOT 85,900,800

REM set colours for knight
VvDU1%9, 10,0303
vbDU1%9,9,030;
vDU19,12,350;

VDUS : REM join text & graphic cursors
GCOL 3,8

S10 :

S20
530
540
550
560
570
S80
590

REM animate the knight
FOR LOOP%Z=290 TO O STEP
MOVE LOOP%Z%4,350

PRINT KNIGHTS

KEY=GET

MOVE LOOP%x4,350

PRINT KNIGHTS

NEXT

=2

PROGRAM LISTING
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SOLIDISK SIDEWAYS RAM: 8,000 UNITS SOLD

K

“Exciting” (ACORN USER JAN 84), “Power to your Beeb” (PCN 61, MAY 84)

HOW ABOUT COMPATIBILITY?

The Sideways RAM is completely compatible with all issues of BBC computers, disks, all
sideways ROMs, 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 it 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 other 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.

SIDEWAYS RAM POWER IS IN THE SOFTWARE:

Different from Sideways ROMs, Sideways RAM can be written into. This property gives
birth to a NEW GENERATION of software for the BBC computer: SERVICE RAMs and
VIRTUAL MEMORY PROCESSOR.

Each SERVICE RAM has its own commands and code as its counterpart Sideways ROM but
has its own private workspace and storage area thus leaving you with the lowest possible
PAGE value (PAGE =&EOOQ). On the other hand, the Virtual Memory Processor can run huge
MACRO BASIC programs (Megabytes are not the limit), keep them on disk and uses the
?asic 32k of RAM as transient program area. All software for the Sideways RAM system is
ree.

FREE SOFTWARE?

Solidisk Sideways RAMs is bundled with lots and lots of software, FREE and we mean FREE,
now and later. It is quite simple: for every Sideways RAM sold, £1 is spent on MORE
software. Sideways RAM users are invited to spot new applications and contributions are
rewarded at the usual rate of £1 for every 4 bytes of machine code.

The result is printed on the opposite page.

HOW ABOUT THE 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 base, athome
for wordprocessing and now even games.

New areas are being developed: Telesoft and Teletext logging, Speech Processor
assembler and Relational Data base to cite a few.

As the price of 16k EPROMSs are as high as £20 at the present time, more Sideways ROM
software publishers will be willing to sell their software on disk. Solidisk will mail FREE OF
ANY COST their advertisement to ALL Sideways RAM users providing the price of the Disk
version reflects savings in the cost of the ROMs. Solidisk believes that the majority of BBC
users will have their Sideways RAM fitted before the end of next year.

Also unlike other makes (SIR, APTL, WE Sideways ROM/RAM extension boards and the
Aries B20), Solidisk Sideways RAM is expandable from 16k right to 128k and now to 208K.
As a result of VLS| technology and volume of sales, Solidisk products also have a lower
shop price than any other products.

OTHER PRODUCTS FROM 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. Uvipac is ideal for home use.

DETACHABLE KEYBOARD CASE:

Removethe keyboard from the BBC computer and instal itin the new case. Replace the old
3" keyboard tail by the new 24" cable and you can work really in comfort even for very long
hours. The keyboard case is mare a productivity tool than just ergonomics.

CPU CASE:

Replace the top of the BBC computer case by this metal CPU case. Sit your monitor on top (it
is tough enough to take even your weight!). The CPU case has 2 compartments for half
height 5.25" disk drives with fixing screws, air vents and provision for a bolt-on fan. At first
sight, there is no trailing wire. Looking inside, thereis enough room to accomodate Teletext
Adapter, Second Processor, Solidisk and a fan!

DOUBLE DENSITY DISK INTERFACE:

2 versions of this double density interface will be available: as direct replacement for the
Acorn Disk Interface (Version A) and as a Second Disk Interface (Version B) adding to your
existing interface. They all use the same Western Digital controller chip (WD1770).

Price £39.95 inclusive

DISK DRIVES:

3 models are being offered:

STL55A: 40 tracks single sided, SLTS5F: 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
warran[:}.

UVIPAC EPROM ERASER

TEAC DISC DRIVES FD55 Series
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WHICH SIDEWAYS RAM DO YOU NEED?

Solidisk Sideways RAM is available in 161 (SWR16), equivalent to 1 sideways ROM, 32k
(SWR32), equivalent to 2 sideways ROMs, 128k (Solidisk), equivalent to 8 sideways ROMs
and the 20%k Solidisk equivalent to 12 Sideways ROMs. You can buy a small Sideways RAM
now and upgrade it later. From the SWR16 to the SWR32 is by straight exchange, from the
SWR32 to the Solidisk is by adding the 96k Solidisk Extension, from 128k to 203k is by
exchange of the RAM card.

FREF. SOLIDISK SOFTWARE:
WORD64:

WORD 64 is a Service RAM, it uses Solidisk as storage for WORDWISE, up to 64K free
characters for any text.

SILEXICON:

SILEXICON is a Spelling Checker for Solidisk. SILEX scans texts at more than a 1,000 words
a minute and comparing each word against the dictionary, Silexicon marks the mis-spelt
words for either addition to the dictionary or eventual correction.

PRINTER BUFFER:

PRINTER BUFFER is a Service RAM, itincreases 500 times the normal 32 bytes printer gueue
to 15K bytes, completely transparent to the user. PRINTER BUFFER is as useful for printing a
long document as for a short program listing.

STLEQOO:
STLOO is a Service RAM, it is Disk Filing System that leaves PAGE at &EQO, has built-in disk
formatter/verifier and automatic track stepping for 40/80 track disk drives.

STL150:
STL150is a Service RAM to enhance Acorn’s .90 DFS to offer up to 150 directory entries per
side.

STL-RFS:

STL-RFS (RAM/ROM filing system) is a Service RAM and an innovation in portable
applications. STL RFS saves any programin a Sideways ROM format, it can then be copied
onto EPROM to give instant recall of your programs. Plug this EPROM into any sideways
socket, type *RFS and it runs itself. Compatible with the%LECTRON and BBC, tape and
disks, SWR16, SWR32 and Solidisk.

INDEX:

INDEX is a Service RAM, it stores all the entry points of one or several sequential data files
such as mailing list, stock list, accounts etc, merges, sorts them in alphabetical order and
givesinstantaccessto any record. INDEX can handle 1,100 records of any size, any type, any
number of fields.

MACRO-BASIC:

MACRO-BASIC is a program generator. You use a wordprocessor to create acommand file
which is then scanned by MACRO. MACRO uses other programs, subroutine libraries, text
files (actually any or all files on your disks) as source to generate a bug free BASIC program
which can be very large (Megabytes are not the limit).

VIRTUAL MEMORY PROCESSOR:

VIRTUAL MEMORY PROCESSOR (VMP) uses extensively overlay technique and Solidisk as
back store for very large programs that cannot be run otherwise. VMP uses the 32k basic
RAM as transient area: it operates on a Main Program as aenerated by MACRO-BASIC,
taking different segments from the Solidisk Store, POOL, HOLD, FREE or CLEAR segments
from the transient area. For example: VMP will accept 20 segments of 10k of Basic
assembler and assembles it into 16k of machine code.

MENU:
MENU puts all computer’s resources at your fingertips. MENU displays your Sideways
Firmare, Disk Directories, Sideways RAM system, Solidisk System etc.

MORE FREE SIDEWAYS RAM SOFTWARE TO COME: ]

While others are making promises for software to be written, Solidisk Systems RAM comes
with a complete, novel and powerful software package including compatibility with existing
sideways software.

Each Sideways RAM is accompanied by the Sideways RAM User Manual, full 1 year
warranty, 1 utility disc* and free mailing on all new publications from the Software Support
Service.

*itshould be understood that we cannot put as much free software on a 40 track single sided as on a 80 tracks. The present
software package require 160 tracks of storage and can be accommodated on ONE 2 X 80 track double sided diskette, only
the most useful programs are supplied on other formats (ie 40 track single sided, 2 X 40 track double sided, 80 track single
sided). Should you require the whole collection of free software, please place an order for extra disks.

For the technical minded: the Source Code and Technical Manual (3 floppies and a 300+ page book) price = £10, the
SILEXICON EXTENSION PACKAGE (3 floppies and a 40 page mnual, 30,000 word dictionary: English and French now,
German and Spanish planned) price = £9.00. ‘45’ also publishes regular updated SWR utility discs at £3.00.

Every user can do contract work for the SUPPORT SERVICE and make a lot of money for him/herself!

N S— S G NS — —
HOW TO ORDER? T Aal I
You can order any item using the coupon. Post and packing is only charged once.
Access and Barclay card holders can place their order by phone. _
Educational authorities, Acorn dealers and OEMs can obtain quantity discounts.
Name:
Address:

Credit Card Account:

Callers are requested to ring first for appointment. |

Total: £ :
If ordering more than one item, deduct £1 per item as post and packing cost is only charged
once.

SOLIDISK TECHNOLOGY LIMITED SOLIDISK'S NEW TELPHONE NUMBER:

17 SWEYNE AVE SOUTHEND-ON-SEA (0702) 354674
SOUTHEND-ON-SEA (10 lines with automatic exchange)
ESSEX §S26JQ

;-.n!nlhn b

HOW EASY TO INSTALL

Push in the base unit

Connect the control wires

PRICE LIST (including VAT and post & packing)
SIDEWAYS RAM:

SWR 16K £43.65
SWR 32K £59.95
128K SOLIDISK £150.95
208K SOLIDISK £243.00

The following are upgrade prices for existing Sideways Ham owners:

16 - 32 (please return complete (tem) i £18.00
16 - SOLIDISK (please return complete item) £109.00
32 - SOLIDISK (no return necessary) i £93.00
128K — 208K SOLIDISK £93.00

DISK DRIVES:
STLS5A (40 track. single sided, cased with cables, diskette, manual

and 2 years warranty) £142.95
STL55F (2 X 80 track, double sided, as above) £232.95
STL320 (2 X 160 tracks. double sided, as above) £499.00
FLOPPY DISKS (DATALIFE Verbatim):

MD525 (SS/DD 40 or 80 track) box of 10 £16.00
MD550 (DS/DD 40 or BO track) box of 10 £22.00
MD557 (DS/DD 98 TP1) box of 10 £27.00
CPU CASE ¥ e £13.00
DETACHABLE KEYBOARD CASE £27.99
EPROM PROGRAMMER (used with Sideways Ram) . £16.00
UVIPAC EPROM ERASER (free standing unit) £20.95
2764 PACK OF 5 £36.00
SOURCE CODE + TECHNICAL MANUAL £10.00
SLEXICON EXTENSION PCKAGE £9.00

WE STOCK A LARGE RANGE OF PRINTERS AND MONITORS. CALL
OUR SALES OFFICE FOR IMMEDIATE QUOTATION

_—___-__,_—____——-"—"—.-—"h—'———-——————_____-'
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MODELS A/B

Software
Reviews

Star Trader
Tape o
Tape

Type:
Publisher
Machine

Price

First Byte Soft-
ware

£7.95

This game puts you in charge of a
large space freighter; 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 metals; this makes it
necessary to first explore the five
nearby star systems, leaving robot
mining colonies on planets rich in
minerals and gemstones. It 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 not to ag-
gravate them. Friendly or neutral
inhabitants may be subjugated or
made members of the Empire.

Controls are very simple;
just the cursor keys and a few
others. The game has one of the
best sets of built in instructions |
have seen, and a save game
facility is also provided-games
take a long time.

Although well written and
thought-out, it is wvery
monotonous; you always seem
to be doing the 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, I would say that this
is a well programmed game,
which falls flat on its face because
it has little or no lasting appeal.

Ratings Table:

SOUNDS N/A
GRAPHICS 65%
DOCUMENTATION 80%
VALUE FOR MONEY 50%
OVERALL 55%
737 Flight
Simulator
Salamander
Model B/Elec-
tron
£9.95
When I did my last batch of
reviews, [ was very impressed

with ‘Airline’, which allowed me

to run an airline company. This
time ['ve been able to go one bet-
ter and actually drive the plane!
Well, drive my micro to be exact,
but the Adrenalin levels were
running high enough because of
this super implementation. [ was
fortunate enough to be able to try
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
concerned, and this is a program
where sound effects are vital to
the overall effect. 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 runway approaches. When
take off 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 controls are familiar,
and the reaction times of the key
presses are good. An instrument
landing system can be used, and |

found it invaluable in deciding
where to crash! Eventually |
decided to practise my landing
via that option on the menu, and
this concentrated reinforcement
at last paid off. I'd written off so
many planes before, that the first
safe landing was made to loud
yells of triumph. 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 with 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
landing lights and on the
messages once the plane was
down. One option | particularly
liked was the Day/Night flight.

[ could go on about this pro-
gram for a long time, so let me
just say this: if you have a BBC or
an Electron, go out and buy it!

ANSWER PFIE_ACK

L KNOWLE
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Ratings Table:

SOUNDS 95%
GRAPHICS 90%
DOCUMENTATION 100%
VALUE FOR MONEY 95%
OVERALL 95%

Answer Back
(Senior) Quiz
Kosmos

Title

Publisher
Machine

Price

Model B/Elec-
tron
£10.95

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 your
own quizzes and so once you
have this program you shouldn’t
need to do anything other than
go down the library to look up the
relevant facts and figures.

When you have loaded the
data file 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 of
questions, random or sequential
selection, and whether you
would like to be timed.

The display page now ap-
pears: a moon landscape with
craters and the background of
stars. on the right bottom corner
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
does seem 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 question about
Haley's comet right, but it is a bit
strange 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 figures, dates and
historical characters, a good mix.
There is a repeat option on those
questions you get wrong. Great,
and in theory unlimited, fun.
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Ratings Table:

SOUNDS 70%
GRAPHICS 65%
DOCUMENTATION 90%
VALUE FOR MONEY 80%
OVERALL 85%

Title
Publisher

JCB Digger
Acornsoft
Model B
£9.95/£11.50

Machine
Price

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-
prisingly perhaps the answer was
in the affirmative. JCB Digger is
now available for all BBC owners
to play.

The Digger 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 types 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 extra
one can be gained by amassing
enough points.

Controls are for the
keyboard (a bit awkward at first
but eventually mastered) or
joystick. The front shovel mops
up the forest and undergrowth,
stoney ground etc. while the back
shovel can be used to dig holes
(small or large) into which
hopefully 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 turned on and
off and there is the now usual
pause button. Everytime you put
eight Meanies to sleep you get
another different coloured and
more difficult bunch to deal with.
One of the highlights of any game
is when the Meanie avoids your
shovel and jumps up into the cab,
dispossessing the driver and
trundling off the screen.

The graphics are pretty good
with the detail of the JCB, the
landscape and even the swell of
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 difficult to play
and demands that you keep on
practising to improve on previous
performances. Great fun and
available on cassette or the new
Acorn only combined 40 and 80
track disc format.

Ratings Table:

SOUNDS 75%
GRAPHICS 80%
DOCUMENTATION 80%
VALUE FOR MONEY 70%
OVERALL 75%

Title
Publisher

Eagle
Salamander

Model B
£9.95

This game is very much like that
arcade favourite, HUNCH-
BACK. The scenario and precise
details are altered but the caves of
the planet Thrug are certainly
analagous with the dark halls of
the Palace of Notre Dame.

An amusing prologue is the
titlte page which is displayed as
the second part of the program
loads. As this happens, the
journey from Earth to Thrug is
taking place — each block of the
second program represents a par-
second.

When the game com-
mences, you must guide your
spacecraft, EAGLE through the
tunnels of the four moons of
Thrug, conserving your 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 you 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 the bot-
tom of the screen.

Although | did not manage
to get very far in my expeditions,
I was nevertheless not too im-
pressed by the action. The pro-
ceedings simply consisted of
moving round the screen,
avoiding the odd obstacle —
magazine stuff (not A&B!) rather

than true commercial standard.
Of course, things may improve
later on in the game but the ob-
vious graphics inadequacies are
unlikely to be rectified 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. In
addition to this, Salamander
have previously been associated
with quite decent software so this
apparent decline in standards is
rather sad to see.

Ratings Table:

SOUNDS 40%
GRAPHICS 35%
DOCUMENTATION 70%
VALUE FOR MONEY 50%"
OVERALL 45%

Bumble Bee
Micro Power
Model B
£7.95

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 |
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, [
discovered that consumption of
any of these leads to instant death
for the little bee, who is controlled
by you. He must move through
the complex, collecting up
crosses (I'm not sure what these

| Title
Publisher

Machine
Price

OVERALL

are supposed to represent) whilst
avoiding the aforementioned
obstacles. After a while, a rather
non-descript enemy appears who
attempts to catch our insect
friend. As time goes by, more of
these ‘things’ appear, making the
bee’s task more difficult. 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 of 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 gracefully rather than
bumping from point to point like
an elephant as in many similar
programs.

So, overall, this program,
whilst being well presented and
fairly interesting, lacks the
features and addictive qualities of
the really top quality arcade
game. | would advise anyone to
see it before buying it.

Ratings Table:

SOUNDS 50%
GRAPHICS 55%
DOCUMENTATION 10%
VALUE FOR MONEY gg%

3D Ice Hockey
Computersmith
Model B

£5.50

Publisher

Machine
Price

In these days of sophisticated
games depicting combat with
aliens of every shape, size and
form, the original video tennis
games seem rather anar-
chronistic. However, this offering
is little more than that.

Each side has two players;
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 whereas

y CONTINUED OVER
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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 dif-
ficult at first although presumably
one becomes more skilled with
experience. However, once in
possession of the puck, one can
dribble it at will until tackled. One
of the most disappointing
features, is the shooting. Instead
of being able to shoot in the direc-
tion of present motion, which is
the logical arrangement, two con-
trols, “Shoot up” and “Shoot
down” are provided. This means
it is only possible to fire in two
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 winner
is produced; instead, the screen
simply returns to the starting
menu after a short while.

Therefore, sadly perhaps,
my final message has to be one of
warning: Not a worthwhile buy
unless you feel particularly
nostalgic about that oldest sort of
pub video machine.

Ratings Table:

SOUNDS 25%
GRAPHICS 30%
DOCUMENTATION 20%
VALUE FOR MONEY 50%
OVERALL 30%

Title
Publisher

Aviator
Acornsoft [
Model B i
£14.95/£17.65

Machine
Price

Geoffrey Crammond spent over
nine months putting together this
Spitfire simulation including
research into the plane itself and
an analysis of 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 far produced
some moderately capable flying. |
Some of the best results | have |
seen were produced (not surpris- |

R

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, the
Altimeter, Air and Vertical
Speed, Fuel Guage and Throttle.
A joystick position indicator and
‘radar’ spoil things a bit but prove
helpful during flight. Both the
keyboard and a single joystick
can be used to pilot the Spit and
the joystick option simplifies
things a great deal.

The sounds used to repre-
sent the engine are pretty effec-
tive 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
features 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 flying around safely 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 Acornsvile, a 3D
township in the Aviator world
which extends for approximately
15 square miles around the
airstrip.

There are many subtleties of
control which are discovered as
you go along and the plane is
very responsive to anything you
might want to try. It's reassuring
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 bank!

If you require further
stimulation then there is wyet
another aspect to Aviator — the
Theme. This is activated when
still on the runway at the start of a
flight. It is necessary to navigate
to Acornsville to protect the
population from some alien in-
vaders — the manual explains
this unlikely scenario. The Spit is
a bit underpowered for this sort of
thing I would have thought but
the Theme does add the game
playing element without spoiling
the training flight aspect which is
such fun.

Flying Aviator is great fun
and it beats all other BBC simula-
tions for response and graphical
interest. The romance of flying a
Spitfire and the excellent package
which come with the cassette or
40/80 track disc are big pluses.
The price reflects the quality of
the program and the printed
material and even if the in-
dividual finds it a bit steep, it
should be made compulsory for
every BBC in school. Learning to
fly would be a popular addition to
the curriculum.

Ratings Table:

SOUNDS 80%
GRAPHICS 95%
DOCUMENTATION 100%
VALUE FOR MONEY 75%
OVERALL 90%

Bel Gen

Bel Tech Soft-
ware

Model B
£12.50/£13.99

A bit off the beaten track is this
one 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 tree has become a
popular pastime in recent years
and there is no reason why taking
the hard work out of it should

Title
Publisher

Machine
Price

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 satisfaction no doubt from
mapping the lineage of present
day kings and queens, princes
and princesses. Indeed one of the
data tapes contains information
on this very subject.

The program documenta-
tion is full of tips on how to get
the best from 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-
ly 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 valuable 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.

Ratings Table:

SOUNDS/GRAPHICS N/A
DOCUMENTATION 80%
VALUE FOR MONEY 80%
OVERALL 85%

Croaker
Program Power |

Title
Publisher
Machine
Price

Electron
£7.95

Most readers will have read of the
exploits of the frog that cannot
swim, but which tries desperately
to cross a busy highway with fast
traffic (including racing carsl),
merely to reach a river with

A&B COMPUTING JULY/AUGUST 1984




SOFTWARE REVIEWS f

assorted beasts swimming, and
eventually to squeeze into a hole
in the bank. The frog, under its
various guises, has become as
well known as Space Invaders or
Pacman to arcade fans, and this
offering will not disappoint Elec-
tron owners, It contains most of
the features which might be ex-
pected, although there are no
features which will make this ver-
sion stand out from all the others.

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 stages will
stand the player in good stead for
later stages when the going
becomes much more difficult.
There are more problems getting
safely to the left-hand hole than
the others, and this difficulty in-
creases when the crocodiles ap-
pear from screen two onwards.
Diving turtles add further pro-
blems, and the author’s claimed
top score of over 12,000 would
seem fairly secure (I couldn’t get
within a thousand of it.)

One annoying feature is the
little tune which merely serves to
distract. | was very pleased to be
able to turn it off, and even hap-
pier to find that the sound effects
offered instead were much more
realistic. Yes, make friends with
Croaker, and hop to it!

Ratings Table:

SOUNDS 65%
GRAPHICS 70%
DOCUMENTATION 75%
VALUE FOR MONEY 70%
OVERALL 70%

Felix and the
Fruit Monsters

Title

Publisher
Machine
Price

Program Power
Electron
£7.95

When | had previously seen this
tape advertised for the BBC
micro, | had assumed that its
parentage was the famous Pac
family of Arcade lore and legend.
While this assumption is not en-
tirely false, it is equally not a com-
plete truth, 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-

ly to increase the energy level.

This energy level is impor-
tant, as there are only three main
ways to stay alive in this game.
The object is to remain alive until
the counter ticks slowly to zero,
while being pursued by ghosts.
There are pieces of floating fruit
in the maze, which help the
ghosts to mutate into even nastier
beings, and so it is possible to
move the fruit to places of safety,
although one at a time is very
tricky. 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.

| found the controls confus-
ing at first, and | am forced to ad-
mit that | haven’t become good
enough at the game yet to enjoy
it. My co-player is just six, and |
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!

Ratings Table:

SOUNDS 70%
GRAPHICS 85%
DOCUMENTATION 75%
VALUE FOR MONEY 80%
OVERALL 80%

ELECTRON
FELIX
IN THE FACTORY

Bandits at
3 o’clock

Title

Publisher
Machine
Price

Program Power
Electron
£6.95

Perhaps it is because this is
basically a two player game, but |
must confess [ 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 Electron. It
is a fair display graphically, and
the idea is also quite sound, but
the usual slickness and style
which puts Program Power in a
class of its own is totally lacking in
this offering. Instead there are
jerky movements, so reminiscent
of one’s own attempts in BASIC
animation until one had encugh
practice to do it properly, and
screen displays which can be said
to be rather 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 dogfight until one has
crashed seven times (you have to
admire the courage and tenacity
of these airmen!). There are
various options, some of which
greatly 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 faults with the program
which are most unusual for this
Software House. Firstly, the
planes are identical in shape and
colour, which does not help
recognition when the action does
become fast and furious.
Although we are presumably in a
four colour mode, | would have
thought that some obvious dif-
ference could have been im-
plemented. Secondly, my co-
pilot is only six and he loved this
game. However, he did find it
difficult understanding that the
control 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.

Ratings Table:

SOUNDS 50%
GRAPHICS 45%
DOCUMENTATION 70%
VALUE FOR MONEY 40%
OVERALL 45%

Moonraider
Program Power
Electron

£7.95

Title
Publisher

Machine
Price

Before moving onto the Electron,
| owned a Spectrum, and one of
my favourite games on that
machine was Penetrator which
was the best home-computer ver-
sion of Scramble 1 had come
across. As well as being frue to
the original, it was also incredibly
fast. I am delighted to say that
after playing Moonraider almost
non-stop since receiving it for
review, [ am as firmly hooked on-
to this version as | ever was on
the Penetrator game.

The scene should be well
known by now, with a small
spacecraft flying over undulating
terrain and through caverns and
passageways, trying to battle past
rockets while bombing radar
scanners 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 page,
although unlike Penetrator it is
not possible to get a limitless
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 of the action. Actually, I did
usually take advantage of a minor
alteration here, and so [ am sure
will many other players.

With Program Power such
an established software firm for
Acorn micros, it hardly needs
adding that the graphics are
smooth and slick, with the scroll-
ing screen faultless. Whether you
are a scramble fan, or you are
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looking for a superb game or
even if you just want an idea of
what the Electron can produce in
terms of speed, graphics and
sound, then Moonraider is the
program for you!

Ratings Table:

SOUNDS 85%
GRAPHICS 90%
DOCUMENTATION 70%
VALUE FOR MONEY 80%
OVERALL 85%

Title
Publisher

Swoop |
Program Power|
Electron |
£7.95 i

Machine
Price

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 trouble 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 obviously a
Galaxians clone, with swooping
birdmen attacking in twos or sing-
ly, and in varying patterns of
flight. It is the speed of the play
which has already been deter-
mined by the choice at the op-
tions page, but even at the easiest

B RERTT

level, the action is fast, furious
and great fun. Program Power
had rightly gained a very good
reputation for their graphics im-
plementation on previous tapes
for the BBC, and they maintain
the standard here. The birdmen
flap their wings realistically, and
the smoothness have to be seen
to be appreciated. Although the
Electron lacks the sound com-
mands of its bigger brother, the
program exploits them to the full
to provide a stimulating
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.

Ratings Table:

SOUNDS 85%
GRAPHICS 80%
DOCUMENTATION 75%
VALUE FOR MONEY 80%
OVERALL 80%

Title
Publisher

Constellation
Superior Soft-

ware
Electron
£7.95

Machine
Price

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, ['ve return-
ed to it ime and time again, as it
is a fascinating and excellently
written program. The idea is fairly
original, showing the stars as
seen from my point on Earth at
any time of any day of the year. |
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
straightforward and trouble-free,
there are screen prompts to ob-
tain the position of the viewing
base, by latitude and longitude,
and also the date and time. The
elevation and rotation of the
telescope are then required for
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

may be made from that position,
which saves inputting much of
the same information, and a
zoom feature is also available.

Budding Patrick Moores will
need little convincing about the
program, it is a tape well worth
purchasing.

Ratings Table:

SOUNDS N/A
GRAPHICS 95%
DOCUMENTATION 100%
VALUE FOR MONEY 95%
OVERALL 95%

Games One
Micro-Aid
Model B
£4.95

Title
Publisher

Machine
Price

Micro-Aid have packaged some
of their BASIC games into one
compilation at an attractive price.
We have done them the honour
of reviewing each game on its
own merits.

BATTLE

This is a game for 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 the 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 only
lasts for the 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 trying to walk
off the edge, which knocks off fif-
ty points, or hitting one of the
non-explosive obstacles, which
leaves you dazed, and 100 points
poorer. When the game is first
loaded, a union jack is drawn,
and your computer goes into a
very tuneless hammering of
machine guns and other non-
laser weaponry. If you fail to
press “N” within a couple of
seconds, the instructions are then
displayed, and these are followed

—

by the game proper. 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. | 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 strategy games, such as
adventures, or role playing
games of the Kingdom genrae.

DARTS

It tooks me almost half an hour to
work out what this program was
supposed to do. When I finally
did, | wished that I hadn’t
bothered. This is one of the
poorest excuses for a piece of
software | have seen in a long
time...

When you first load Darts, a
very pretty high resolution
multicoloured darts board is
drawn up, and you are asked
whether you play the “no bust”
rule. My knowledge of the
technical side of the game being
somewhat limited to say the least,
| 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
computer asks you what standard
of player you are, on a scale from
1to 100. 1 entered 1, (as I usually
do on new games, being of a
cowardly disposition), and on
completing the rest of the ques-
tions which consisted of start
number (301,501 etc.) do you
want to play a double to start,
and do you want to go first
(stupid question!), [ expected to
see some form of representation
of an arrow on-screen. No such
luck! The computer asked what I

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-
actly the same procedure follow-
ed.

Then, It finally clicked. This was a
darts practice program, and you
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were supposed to have a dart
board pinned up on your wall op-
posite your computer, and sit
there throwing your darts, enter-
ing your 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 random
numbers. It does give quite an ac-
curate response depending on
what skill level you put in. The
computer misses the board more
often than not on the lower
levels, [ would hate to see the
walls in the programmers house!
To sum up, this program is
really not what one would expect
to see in this day and age. |
would not expect to see this kind
of software published for the
ZX-81, let alone a machine with
a reputation like the BBC micro.
The high-res board is very pretty,
out it serves no purpose what-
soever, apart from making the
screen display look a little more
pleasant. Please, Micro-Aid..
take this tripe off the market.

CARDS

This is a computerised version of
the game played on the TV series
“Play your Cards Right”. The ob-
ject of the game is to guess
whether the next card is going to
be higher or lower than the
previous one. If you manage to
do this correctly for five turns of
the cards, you have managed to
win a game! When [ first run this
game, | expected to see a graphic
Bruce Forsyth, or at least his chin
utting out of the screen in 3D.
No such luck, however, but the
instructions supplied were short,
and clear, and after a short
musical gurgle, the game begins.

The screen display shows
graphically the cards that you
have. Kings, Queens and Jacks
have the words written on them,
and not the actual pictures. At
the bottom of the screen the com-
puter tells you how many cards
you have turned over in total,
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” | have ever
heard! It really makes you cringe.

Its the musical equivalent of
someone scraping their finger-
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
first, and then “turning them
over”. All in all though, this is an
enjoyable 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
you play the game... The object
of the game is to get 21, or below
21 as close as possible. You can
either twist or pass, ie take
another card from the dealer, or
“Stick”, staying with the cards
that you have in your hand at
that time.

The computerised version of
the game consists of/ you, the
player, and the computer, who
acts as the dealer. The customary
two ‘cards are dealt to begin with,
and the game begins. The cards
ar¢ 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 won by the
player, and games won by the
computer.

There is no sound in the
game apart from 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 twisting, nor does the
game give you the true “betting”
feeling by giving you an amount
of money with which to play. To
sum up, this game is, quite simp-
ly average. It does not make any
effort to compete with Superior

Software’s or A&B’s game of the
same name, and | would not
recommend this game to anyone
except the absolute card games
fanatic.

MRMIDON

Mrmidon sounds rather a
peculiar name for a game. In fact,
the blurb in the instructions
relates that the Mrmidon is, in
fact, a mythical creature that lives
on an island consisting of a
12 x 12 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 of them
a maximum of 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, left
or right into an empty space, but
he will move diagonally onto a
space occupied by one of your
men, and enjoy a quiet snack.
This can be quite a useful way of
dining out where the Mrmidon is.

Every 5th move, an extra man is”

added to your forces, and you
are asked whereabouts on the
board you would like to put him.

The game was supplied on
disc, together with a number of
other programs for review. When
I first selected the program, I read
the instructions, 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 program is ac-
tually supplied on disc. However,
the addition of a small relocating
program at the beginning soon
righted this wrong.

The game itself is not terribly

interesting, and | found that it |

could not hold me at the key-

board for as long as most of the |

software that [ had. However, the
game would be very useful for
schools who were doing a project

on co-ordinates, and | would im-
agine that younger children
would enjoy planning out the
moves. | would not, therefore,
recommend this program to
home users, as there are many
tactical programs on the market
which far surpass the quality of
this, and which provide much
greater value for money.

Ratings Table:

SOUNDS 40%
GRAPHICS 50%
DOCUMENTATION 50%
VALUE FOR MONEY 60%
OVERALL 45%

Snorter
Beebugsoft

Title
Publisher
Machine
Price

Model B
£7.50

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 rush
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 Kkill off the
eight snakes which make up a

BEEBLRSDFT =
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screen. You die if your time runs
out or if you hit a snake.

The game has ten levels of
difficulty, ranging from zero
(quite easy) to nine (suicidal).
The higher the level of difficulty,
the faster and the more intelligent
the snakes. In the centre of the
screen the number of snakes left
for that level and the number of
snorters left is displayed, 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 £7.95, and is
very fast on the higher levels. The
graphics are colourful, and the
sound quite good. Don’t expect
Snapper MK.II, but this is a
highly enjoyable game.

Ratings Table:

SOUNDS 75%
GRAPHICS 75%
DOCUMENTATION 60%
VALUE FOR MONEY 75%
OVERALL 75%

Title
Publisher

Chess I
Program Power |
Electron |
£7.95 '

Machine
Price

When micros were first thought
of as possible chess opponents,
the prospect of programming
such a complicated and involved
game even onto a mainframe,
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 of permutations. The
default colours of the board are
red and green, with black and
white pieces, but any of the Elec-
tron’s eight colours may be
selected at will. Yes, anyone who
fancies invisible chess can now try
it! Actually, I found the default
colours to be a well chosen selec-
tion.

RAEEADN
I .'_u 'wr E R
ELECTRON

-

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
straightforward, if rather or-
thodox, game. The great snag, of
course, is that an increase in level
means a large decrease in speed,
and the higher levels would ap-

pear to be rather boring, with the'

micro making perhaps a dozen
moves a day!! However, most of
us would find 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 extremely useful
feature I found 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 other
micros which might be missed is
the option to ask for a suggested
move — all the other features
anyone might want are included.
A good buy.

Ratings Table:

SOUNDS N/A
GRAPHICS 100%
DOCUMENTATION 80%
VALUE FOR MONEY 100%
OVERALL 95%

Vortex
Sofware
Invasion
Model B
£7.95

Title
Publisher

Machine
Price

I think that Software Invasion will
be forced to change their name to

Sanity Invasion after the release
of their latest game: Vortex. Con-
tinuing in the 3D genre, Vortex is
one of the best games [ 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 100th 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 come, 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 left and right like
any normal game, 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 yet
to come. When (or should I say
iff you manage to annihilate a
swarm of aliens, you get the
meteors. The speed of these
things is incredible. 1 have seen
peoples eyes protrude from 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 extra 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 inevitable happens, and they
lose a ship, the explosion leaves
them flash-blinded.

Unlike the other Software
Invasion 3D games, Vortex only
uses black & white 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 [nvasion...PLEASE don't
bring out any more games like
this... My brain couldn’t stand the
strain!

Ratings Table:

SOUNDS 75%
GRAPHICS 90%
DOCUMENTATION N/A
VALUE FOR MONEY 85%
OVERALL 85%

Title

Graphics
System

Publisher
Machine
Price

Salamander
Electron
£9.95

Many new owners of this
marvellous machine will know
that the screen resolution can be
set to any of 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 into the delights of
DRAW, PLOT, MOVE, GCOL
etc. It is for them that this
package will be absolutely
perfect, but many other owners
of Electrons 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 wusual
Salamander video type case, the
first impression made me a little
nervous, but within a very short
time the controls and facilities
become second nature. Many of
the keys are chosen for their in-
itial, T for instance allowing Text
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to be input. There is a choice
from modes 0, 1 or 2, each giv-
ing a different choice of pallette,
although these colours can be
simply and instantly reset to any
of the Electron’s 16 combina-
tions. The current position of the
cursor is displayed clearly so that
pictures previously drawn on
graph paper may be faithfully
reproduced. It is also possible to
draw 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
took several separate F com-
mands to finish. Pictures drawn
in 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.

Ratings Table:

SOUNDS N/A
GRAPHICS 90%
DOCUMENTATION 90%
VALUE FOR MONEY 95%
OVERALL 90%

Dodgy Dealer
Tape

OIC Software
Ltd.

Model B
£6.50

vpe:
Publlsher

Machine
Price

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 £1111.11
depending on the amount of ad-
vice. At the beginning of each

trading period you must decide
how to invest your money. The
options are: buy new machinery;
buy vehicles; repay your bank
loan; 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 of thought has obvious-
ly gone into this program, as it is
extremely complex and well pro-
grammed. The instructions are
clear, and there is even a special
sealed part to open if 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 maybe six or seven trading
periods | went bankrupt. Conse-
quently, I quickly grew bored of
the game. [ would say that it is a
very good idea, but it should be
made -easier to play. | am sure
that it would then be a very good
game.

Ratings Table:

SOUNDS N/A
GRAPHICS N/A
DOCUMENTATION 70%
VALUE FOR MONEY 50%
OVERALL 55%

Title
Publisher

Eagle Empire
Alligata Soft-
ware

Model B
£7.95

Machine
Price

This is a fairly accurate version of
the popular arcade game,
“Phoenix”. There are five dif-

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
body hit; if the wings are hit, no
damage is done.

After two sheets of these
monsters, the dreaded ‘flagship’
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 of the ship’s
hull and a revolving centre 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 he is eventually
destroyed, a bonus is awarded,
ranging from 800 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 machine code. The

graphics are smooth and the
sound effects are not bad either.
Although the flagship sheet is not

as complex as the arcade game,

this can hardly be expected from
a tape based game on a small
microcomputer. [ found a bug
which fouls up the game occa-
sionally. On the fourth flagship
sheet, | destroyed the alien, was
awarded a bonus and then my
lives were both blown up for no
apparent reason! Apart from this,
a very good game.

Ratings Table:

SOUNDS 65%
GRAPHICS 80%
DOCUMENTATION N/A
VALUE FOR MONEY 85%
OVERALL 80%

Lemming
Syndrome
Dynabyte

Software
Model B/
Electron
£7.95

Dynabyte certainly like the off
beat in subject matter when it
comes to games. This one in-
volves a fleeing human popula-
tion diving off the bank of a river
in alarming quantities, ostensibly
because Mad Marco has blown
the bridge and is on the rampage.
You take on the role of saviour in
the form of Lifeboat Lennie. You
have a makeshift raft which is
simultaneously under threat from
Mad Marco himself (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 play are of-
fered during the instructions$op-
tions part of the program: these
amount to having full control of
the raft yourself or alternatively
allow the program to help out a
bit by placing the raft in one of
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.
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Varying combinations of
gesticulating refugees dive off the
bank and the timing of these
leaps gets more rapid 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 this strangest of
games. The Electron version ob-
viously lacks the Mode 7
kaleidoscope of colour in the in-
structions but more importantly,
it also lacks the necessary speed
to make the game interesting.
The movement however remains
smooth and some of the graphics
(the shark’s teeth and the water
splashes) can be seen in more
detail. The sound is well chosen
to reflect the arcade nature of the
game.

Ratings Table:

SOUNDS 85%
GRAPHICS 85%
DOCUMENTATION 75%
VALUE FOR MONEY 85%
OVERALL 85%

Title
Publisher

Ghouls
Micro Power
Model B
£7.95

Machine
Price

Ghouls is a sensational game full
of all the features arcade fanatics
hold most dear. The loading pro-
cess hints at the excellence of the
game to come with a colour
switching title page and some
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 difficult
screens to rescue the power
jewels from the creepy mansion
at the top of the hill. Spectre’s
Lair is the first screen to confront
vou and each step of the way is
fraught with danger. Your ‘Pac-
man with legs’ has to run and
jump his way up to the top of
each screen without missing his
step and falling or bumping into
one of the unfriendly objects

along the way, including a hom-
ing ghoul which smiles broadly at
each failed attempt.

In the Horrid Hall, the
Spider's Parlour and Death
Tower, you will need to jump
over poison spikes, jump on and
off moving platforms and propel
yourself with the aid of springs.
At all times you score points by
eating yellow titbits and there is
the odd power pill which makes
the ghost disappear for about 15
seconds.

" You can’'t hang around
either since a 50 point bonus
counts down in the top right hand
corner 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 | have
seen. The old screen scrolls left to
the sound of screeching and the
new one rushes onto the screen
in mixed up fashion and miracu-
lously sorts itself out into the
game screen format. This is a
very nice effect indeed. We also
have, in Ghouls, some of the best
sounds in any game available for
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.

Ratings Table:

SOUNDS 100%
GRAPHICS 85%
DOCUMENTATION 75%
VALUE FOR MONEY 90%
OVERALL 95%

Alien Destroyer
Tape
Beebugsoft
Model B

£7.50

yp
Publisher

Machine
Price

This is yet another (yawn!) ver-
sion of the father of all modern
video games — Space Invaders.
Your laser base must destroy
aliens dropping bombs as they
advance down the screen from
left 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 Invaders fan.

Ratings Table:

SOUNDS 65%
GRAPHICS 65%
DOCUMENTATION N/A
VALUE FOR MONEY 70%
OVERALL 65%"

Kubla Khan
Tape

Blue Moon Soft-
ware Company
Model B

£8.95

vp
Publisher

Machine
Price

This is a text only adventure
game based loosely on the
famous poem, “Kubla Khan”, by
S.T. Coleridge. | was not able to
obtain a copy of the poem while
reviewing the game, but I suspect
that it might contain clues. The
game is similar in most respects to
other adventure games; you
must explore Xanadu, picking up
objects and hints, presumbaly to
enter Kubla Khan's castle,
although | 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, there are no
instructions 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 to type
in commands like INVENTORY
in fulll There is no SAVE game
feature for unfinished games,
meaning you have to start right
from the beginning every time the
game is loaded. The responses
eg. “I don’t understand” are pret-
ty uninformative, giving no idea

~ ALIEN
DESTROYER

Classic Arcade Game =
For the BBC micro model
SUPPLIED ON CASSETTE
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as to how to string together words
to do a certain thing (such as
jumping into a lake).

QOverall [ think that I would
be prepared to pay an extra one
or two pounds for a game such as
Colossal Adventure from Level 9
Software, which offers more
features, and a better game. If
“Kubla Khan” was refined and
then re-released at the same
price, it would be good value for
money.

Ratings Table:

SOUNDS N/A
GRAPHICS N/A
DOCUMENTATION N/A
VALUE FOR MONEY 50%
OVERALL 50%

Title Cybertron
Mission
Micro Power
Electron

£7.95

Publisher
Machine
Price

Cybertron Mission presents the
game player with a bit of
everything. It's a maze game with
each 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 character fights off various
unfriendly creatures intent on
ending his stay in the stronghold
of 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 control
direction of movement and fire
and holding down two at once
can achieve diagonal aim. Once
the treasure 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 then to update your
map of the rooms and their exits
plus contents.

All too often our brave
adventurer sizzles, an electrified
skeleton on the maze wall, or
scorched by a Spook (they ap-
pear pretty swiftly if you hang
around in a room too long).
Once you get used to the keys
and the fact that you always
shoot in the direction in which
you are moving then this game
has a lot to offer as you go sear-

ELECTRON
CYBERTRON
MISSION

ching for more objects and
another high score. A mission
worth going on.

Ratings Table:

SOUNDS 75%
GRAPHICS 85%
DOCUMENTATION 80%
VALUE FOR MONEY 85%
OVERALL 85%

Positron
Micro Power
Electron
£7.95

Title
Publisher
Machine
Price

Positron is a super fast shoot ‘em
up spectacular of 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-
straints of your three lives (an ex-
tra one at 100,000 points — how
generous!). | can’t think of an
easier way of wearing out the
Electron RETURN key than play-
ing this game for a few hours;
and that is just what you will do
as soon as you sit down in front
of the keyboard. This game is
super addictive and only
‘Positron 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. If
you successfully destroy the cur-
rent wave then the base remains
in position for the next attack.
Every so often you will be

destroyed but your final shot goes
on to avenge you and complete
the attacker’'s demise. Good
smooth graphics and appropriate
sounds. It may be mindless but
it's fun.

Ratings Table:

SOUNDS 70%
GRAPHICS 80%
DOCUMENTATION 80%
VALUE FOR MONEY 85%
OVERALL 90%

Dallas
Cases
Computer

Title
Publisher

Simulations
Model B,
Electron

£6.95

This program has already proved
to be most successful, with many
owners of Spectrums having
already done battle across the oil
fields with J. R. Euing (no, not a
spelling error, but any similarity
between this J.R and any other is
entirely intentional!) The basic
storyline is also rather familiar,
with your oil company trying to
?utwlt and outdrill the other out-
it.

Machine

Price

The program begins with a
superb implementation of the
Dallas theme tune, before a map
of the area is drawn onto a grid.
The key to the graphics detail the
physical features, but it is up té
you where to make test surveys.
The results of these may or may
not help when the drilling conces-
sions come up for auction. Your
bid might be successful, although
I found I had a talent for investing
millions on sites which produced
poor survey results. Still, even a
couple of these would occa-
sionally produce a strike,
although others would not justify
the cost 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
pipeline was blown up?). Dealing
in millions of petro-dollars cer-
tainly stimulates the adrenalin,
but I fourid it a little difficult to im-
merse myself totally in this game.
Perhaps it was the thought of
what those Euings were planning
todotome.....

Ratings Table:

SOUNDS 55%
GRAPHICS 60%
DOCUMENTATION 60%
VALUE FOR MONEY 75%
OVERALL 70%

Title: The Quest for
the Holy Grail
Epic

Model B/
Electron
£7.95

Publisher:

Machine:

Price:

This 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 program is in three
parts, a musical title, a set of in-
structions and the code itself.
The object of the game is to
search the woods around
Camelot to find the Holy Grail,
and to return with it to King Ar-
thur, who has chosen you to do
the impossible. You are told by
Arthur to search for the Magic
Fruits of the forest. You may use
their powers if all else fails.
Your search will lead
through forest, swamp, rivers in-
to a castle (and its dungeons) and
you will meet many rather vicious
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 finish it in one go.
Somehow that's rather likely; it's
not too easy. As the game is in
compressed code the author has
been able to cram it in to 25K in
order that it will run on a disc
system. This will be of relief to
those who have discs and cannot
load “Colossal” or such like. Col-
our has been used but so far |
have found no sounds within the
game. The response time is
superb. There are few, if any,
games of this type to boast such
quick responses. The game is
fairly well packages and the in-
structions are more than ample.

Ratings Table:

SOUNDS 75%
GRAPHICS N/A
DOCUMENTATION 80%
VALUE FOR MONEY 75%
OVERALL 80%
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ANSWER BACK

SEMOR

e

GENERAL KNOWLEDGE

THE ULTTMATE FOUCATTONAL QUi
FORAGLS 12 & OVER

BBC (32K)-ELECTRON

The ANSWER BACK Quiz provides an incredible adventure in education by
combining a compelling Space-Age game with an immense series of
questions on General Knowledge. The thoughi-provoking and well-researched
quizzes contain an enormous total of 750 questions with 3000 answer options
covering the following subjects:

OAstronomy (1 Music [ Natural History O Famous People CiScience [ Sport
] History [] Art and Architecture [ Know your Language [ Discoveries and
Inventions 1 Legends and Mythology (] Geography [ Literature

Films, TV and Theatre [J Pot Luck

The highly sophisticated control program rewards each comrect answer with
another tum in the colourful, animated garne.

FEATURES IWCLUDF

[ Multiple choice answers [ True or False? O Find the missing letters
01 "Pass” facility [J Immediote corection of erors [ Timer option
[ Performance summary [ Re-run of questions passed or incorrectly
answered [ Full facilities for creating and saving an uniimited number of new
quizzes

Available from your computer store or by mail order Price £10.95.

AVAILABLE SHORTLY:
ANSWER BACK
Junior Quiz

for the under 11's

Other

educational titles include..,
“The French Mistress”

“The German Master”

- “The Spanish Tutor”

The ANSWER BACK Senicr Quiz will educate and fascinate ANYONE over 11
years old

GUARDIAN SOFTWARE

presents
for DISK OWNERS
SOURCE LIBRARY
MANAGER (SLM)

A new concept in ROM based software for the BBC Micro.

Features include:-

* Stores and retrieves any amount of BASIC and/or
ASSEMBLER source code, up to the full capacity of a disk
(100/200K)

* Creates a LIBRARY of up to 399 "members” per 80 track disk
or upto 199 "members’’ per 40 track disk

* Allows upto 99 versions of a single program or routine.

*  Will simply and easily “construct” programs developed in a
a modular fashion.

* Stores fully documented code which can be “stripped” when
required for execution

* Uses 8 char names and a 20 char description for each
“member".

* |s fully menu-driven (i.e. no messy commands)

* Includes 15 page Manual (A4 size) and fitting instructions.

* Many other features too numerous to list here.

EEE FULLY COMPATIBLE WITH 6502 SECOND PROCESSOR mam
IDEAL FOR BEGINNERS AND EXPERIENCED
PROGRAMMERS ALIKE.

Price £36 (incl. P&P) or lage SAE for fact sheet to:

GUARDIAN SOFTWARE
21 Harvey Road, Henley-on-Thames,
Surrey KT12 2PZ

rims Close, Harlington, DUNSTABLE, Beds. LU5S 6LX
/ER BACK Senior Quiz for the BBC/ELECTRON

KOSMOS SOFTWARE, 1 Pil
Please send me the ANS
computer

Ar/Mrs/Miss

Address

Post code
I enclose a cheqgue/postal order for £10.95 payable to KOSMOS Software

2 NEW BUSINESS
SOFTWARE PROGRAMS
FOR THE BBC MICRO

HUGE STORAGE CAPACITY
UP TO 1600/3200 FULL ENTRIES
3]
FAST WRITE AND READ CAPABILITY
=]
EASY UPDATES AND AMENDMENTS
WITH COMPREHENSIVE MENU
i
FULLY AUTOMATIC ALPHA-SORTING
i3]
VERY USER FRIENDLY
|
FULL COLOUR GRAPHICS UTILISED
)

EASY TO FOLLOW USER GUIDE MANUAL

DISK ONLY© PRICES INCLUDE VAT & DELIVERY BY REGISTERED MAIL WITHIN 10 DAYS
EITHER PROGRAM £49950 BOTH TOGETHER £30 ) STATE SINGLE OR DOUBLE DRIVE. 40/80 TRACK
CHEQUE/ PO PAYABLE TO MLC COMPUTERS LTD @ FULLY GUARANTEED

DEALER ENGQUIRIES WELCOME

PEAR TREE MEADOW ELLINGTON THORPE & HUNTINGDON @ CAMBS = 0480-891141 811573
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SOFTWARE FROM FLITE:

CARTESIAN

can graph the simplest of functions

the most complicated. It then goes on to do an awful

t more. Like drawing the differential curve and finding
tne definite integral. Like extracting roots wherever
they exist, even when the function has multiple roots.

ke solving complex eguations. Like allowing for many
raphs to be overlaid one on the other. Like letting the
er animate the scales and axes in order to reach any
art of the curve, and to magnify segments.

«aturally if CARTESIAN can handle the functions above,

P
FILE BASE

YOUR BBC OR ELECTRON DISC DRIVE NOW HAS A WORTHY CARD
INDEX DATABASE AT AN EVEN WORTHIER PRICE.

Use it in the home, club, office or school. It's very
versatile.

1. Records are designed by the user
Z. May be used with one disc drive.
3. Allows selective label/envelope addressing or full

record recall.

¢ 2 ) : X 4. using ANY field. R
then it can also take care of quadratics, cubics, trig. 3 y i B — .
functions, polynomials, circles and elipses. 5. Random access for fast operation. =
o 6. Very user friendly.
RTE AN 3 val ) ~ B ~ i 2
|_S->]Hrfﬁ1s‘?\u_?at1ﬁ for the E"f( ' 14 A0 ‘or 80 track Versione. N 40
, Acorn Electron, Apple 11e and
pple Europlus. r/ & ack disc will hold up to 400
. % records ¢ nding on size.
ICE: : & / > 2
Cassette: £24.90 F\ 8. Sort, amend, recall, print-
Disc: £27.75 ; re e S A
eI a2 \ s6 1A 9 supports professional standard
artesianis fun to use, which features.
uld go a long way towards i
sning that it 15 used, and ut | prlce : £15 - 90
poth powerful and flexible L < 3
ugh 10 be of real benefit to Disc only. Please specify whether 40 or 80 track.

serious student of mathe-

" FLITE

soltware

/./

Findrum, Convoy, Co. Donegal
Ireland. Telephone (074) 47227
Mail Order (074) 22286 & (074) 22025

CCESS, Barclaycard(VISA) and official

rders welcom

(51

1]
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DIALSOFT
EDUCATIONAL SOFTWARE.
FOR THE BBC MICRO,
AND ACORN ELECTRON.
See Editorial Section
This Month for reviews.

Adventure QUIZ =8Base 10 .. ... s s i nes i £495
S2klogo —iBeris Bear. ... .. ... vilil Sy st £4.95
Bells (Church) = Curve Stitch Planner............. £4.95
Childs Play Pack - File Handler ................. £6.50
Spelling (Extensive 1200 Word Volcabulary) ...... £495
Fantasy Adventure - Cesil (Assembler) .......... £4.95
Finance Pack - Four-in-a-Row ...........ccccun. £4.95
Get the Message - Golforama ............cou0uee £4.95
Maths Pack —Numberhang .. ............ccienes £495
Odds-On Monarch - Odds-On Writers ........... £4.95
Odds-On Musicians = Odds-On Countries ........ £4.95
Qdds-On Britain - Odds-On Inventors ........... £4.95
Plofter = Word Processom s e . i £6.50
TiEpLteis WortSGUETO i ol esit e o, . .o ve os £4.95
Unimai=Science Packe . & Smemaie ... .. .. .. £4.95
BBC Kaleidoscope - BBC Octupet .............. £7.50
French Vocabulary (or make up your own) ....... £7.50

Add £1.50 for programs on Disc and 50p p&p

These can be obtained from:
DIALSOFT, 72 Downend Road, Downend,
Bristol BS16 SUE.
or send an SAE to obtain our latest Brochure
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‘Eirst Maths’

NUMBER
AND LOGIC
GAMES-FOR
5-8 YEAR

OLDS

SOFTWARE AS USED
‘ IN SCHOOLS
THROUGHOUT
THE UK

There are alternatives to playing Space Invaders! Shiva's
maths programs, which are widely used in schools, are now
available directly to the public. The programs have been
developed by feachers with many years’ experience, and
children practise number work and logical thinking whilst
enjoying these compulsively exciting games. The complete
series has eleven packs but each pack can be bought and
used singly. Parents’ booklets explain how to help your child
get the most from the programs. Available from larger

branches of Boots, W H Smith, Menzies and
major retailers & booksellers.

(=2

FOR CATALOGUE AND FULL PRICE LIST-COMPLETE THE |
COUPON AND SEND TO:- FREEPOST SHIVA PUBLISHING
| (TD, 64 WELSH ROW, NANTWICH, CHESHIRE CW5 5BR |
64 WELSHROW
NANTWICH, CHESHIRE CW5 55
TEL: (0270] 6294400628272 |

NAME
ADDRESS, |




MODELS A/B ELECTRON

SINUOUS
Ccurving

G.W. Gallagher

The curves which seem to occur
most frequently in the teaching of
sciences are those which are bas-
ed on the sine and cosine func-
tions. They are therefore a good
example of how to build up the
graph of a complex function from
a program to draw the simplest
versions. In this article we shall
take the process step by step, ad-
justing the program to use the
screen most effectively in
developing the curves from
Y=sin(x) to Y=c sinfax)+d
cos(bx). MODE 1 is used so that
colour is available to use when
helpful.

THE SIMPLE
CURVE

One cycle of a sine or cosine
curve requires a horizontal scale
which runs from 0 to 360
degrees. The alternative scale
would be from —180 to +180
degrees, but this does not give
such an easily understood graph
when more than one cycle is re-
quired. For that reason this pro-
gram will not use negative angles.

On the vertical 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
points on the graphic screen.
Placing the origin of coordinates
at the screen position (100,600)
allows space to put the scales on
both axes and leaves a space at
the bottom of the screen in which

Putting the sine and
cosine functions to work
can produce some
fascinating resuits. Try
our demonstration.

to put the equation of the curve.
(see figure 1)

INCREASING the
NUMBER of
CYCLES

CY is used throughout the re-
mainder of the program 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 of
repeats of the curve. A limitation
HAS been imposed, of 4
CYCLES, to keep the curve on
the screen at reasonable clarity.
(See Figure 2 and Program
Listing 7)

MULTIPLE of
ANGILE, e.g.
sin(ax) or cos(bx)

One repeat of the curve sin(ax)
will require only 360/a degrees.
So that CY repeats will require T
to be multiplied by CY/a. Two
lines need altering, and five new
lines are needed. (Program listing

The GENERAL
CURVE v =
csin(ax) +
dcos(bx)

The multiplying factors ¢ 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 is a simple
change to make, with the
minimum value then being
-c—d.

The program draws, on the
same axes, the curves
y=csin(ax), y=dcos(bx) and
y = csin(ax) + dcos(bx), using the
colours red, vellow 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 been
rewritten to make it a simple
question and answer section.
(Lines 1600,1690)

PROCsincos is similar in

form to PROCsin but includes

both parts of the curve. (Lines
1800,1860)

The changes to the vertical
scale mean that 1 is now equal to
400/ (c +d). This leads to the fact
that the sine function (line 1330)
must be multiplied by ¢/(c+d),
while the cosine function (line
1530) has to be multiplied 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
graph of sin(ax) completes one
cycle in 360/b degrees. To find
the number of degrees in which
one cycle of the combined curve
is completed, PROClcm finds the
smallest multiple (L) both 360/a
and 360/b. (Lines 1890,1950)

The complete program will
allow all the possible combina-
tions of sine and cosine curves
(within the limits of the screen!
There is one possible amend-
ment, according to the use which
is made of the program: Radians
could have been used instead of
degrees. The following amend-
ments would need to be made:

1. A symbol for Pl and one for a
radian defined in PROCsymbols.

2. Lines 1200-1210 should be
altered so that the scales on the
axes are in radians.

If values of T are changed so
that 2*PI is used instead of 360,
then the trigonometric functions
must be simplified, because the
RAD function will no longer be
required.

% / w . » 'H\‘M .r‘f.\‘ \ f"ﬂ\ ," ¢
b ]! / il ]
1/ \ ] l\ll f \ [) |
] .f"ﬁ b | 5 "l Ill 11 Iil "Il /

a 9a léf v 278 ?:rgef-- o !l 2?8 II 540 lI sﬁ\a f 1988
] / 1 S f
_:l "";n\i / ,J E Illl‘l IIJ 'I‘ 'le ‘II
E i \ # : 5 \ / KI, ‘ { \
-1 7 \"-_-f o L ‘\-J’ l\‘ \j
Tiesar-aph Lot s el o P o oF Susies § T 00 X
il Fig.2.
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PROCsymbols
1010 CHR$230 is a small circle for degrees.

PROCaxes(Program Listing 1)

1110-1120 Draw the axes.

1130-1150 Mark the horizontal axes at 30 degree intervals.
1160-1180 Mark the vertical axes at intervals of 0.1

1190-1230 VDUS joins the cursors together so that scales may be

added.
1240

VDU4 separates the cursors again.
PROCsine(Program Listing 2)

1310 Move to the first point of the curve.

1320 Using T as the variable, taking values at intervals of 2
degrees.

1330 The horizontal position is 3" number of degrees, + 100.
Tfh'el' vertical position is 400 *the sine of the radian value
of T.

1340 Draw to the next point.

PROCtitle(Program listing 3)
1410-1420 Places the equation of the function as F$ at the foot of
the screen, F$ being defined in the main program.

PROCcosine(Program Listing 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.

PROCchoice(Program Listing 5)

1610-1360 The choice of sine or cosine curves, SC being the
variable.

1640 Checks that SC is either 1 or 2 by one of several

methods of checking input values.

MAIN PROGRAM (Program Listing 6)
20 Defines any symbols and chooses which curve.

30-40 Draws a sine curve and makes F$ = “sin x".

50-60 Draws a cosine curve and makes F$="“cos x".

70 Adds the title.

1210 Multiples the value of T by CY, so that the axis now
shows the number of degrees required to complete the
cycles required.

1330 Multiplies the value of T by CY for plotting purposes.

1530 as 1330

1650 Asks for the required value of CY.

1660 Checks that CY is an integer not greater than 4. (Notice
alternative method of checking to method of 1620.)

1690 New position for ENDPROC

1330 The angle is amended to T*a for the sine curve.

1530 The angle is amended to T*b for the cosine curve.

1670-1700 ask for the values of a or b and alter CY as required.

2cos3x
151n2x + 2cos3x

y = 1sin2Zx ¥y =
The graph of y =
Humber of cucles

PROGRAM LISTING 1

1000 DEFPROCsymbols

1010 VDU23,230,946,144,144,946,0,0,0,0

1050 ENDPROC

1100 DEFPROCaxes

1110 MOVEO,S90: DRAW1279,590

1120 MOVE100, 100: DRAW100Q, 1023

1130 FOR T=0 TO 340 STEP X0

1140 MOVE 100+T%3,580:DRAW 100+Tx3,590
1150 NEXT

1140 FOR F=-1 TO 1.1 STEP .1

1170 MOVESO, S90+400%F : DRAW100, S?0+400%F
1180 NEXT

1190 VDUS: MOVEO,980: PRINT; "1": MOVEO, 190: PRINT; "—1"
1200 FOR T=0 TD 3460 STEP %0

MOVE SO+T%3,570:PRINT:T

NEXT

1230 MOVE 1230,570:PRINT;CHR$230

1240 VDU4

1260 ENDPROC

PROGRAM LISTING 2

1300 DEFPROCsine
1310 MOVE100, 600
1320 FOR T=0 TO 360

1330 X=100+3IXxT: Y=590+400%SIN(RAD(T))
1340 DRAWX, Y
1350 NEXT

13460 ENDPROC

PROGRAM LISTING 3

1400 DEFPROCtitle

1410 VDUS: MDVE120, 40

1420 PRINT:; "The graph of vy = "iF$
1430 ENDPROC

PROGRAM LISTING 4

1500 DEFFRUCcosine
1510 MOVE100, 1000
1520 FOR T=0 TO 340

1530 X=100+3%T: Y=590+4002COS (RAD(T))
1540 DRAWX, Y
1550 NEXT

1560 ENDFROC

PROGRAM LISTING 5

1600 DEFPROCchoice

1610 CLS:FRINT"Which curve? Type"

1620 PRINT" 1. for sine curve"

630 PRINT" 2. for cosine curve"

1640 INPUT SC: IF(SC-1)%x(SC-2)<>0 THEN 1440
1450 ENDPROC

PROGRAM LISTING 6

MODE 1
20 PROCsymbol s:PRDCchoice:0ON SC GOTO 30,50
30 CLS:PROCaxes:PROCsine
40 F$="sin x":6G0TO 70
50 CLS: PRDEaxes PROCcosine
Fe="cos ="
PROCtitle

1 oo END
CONTINUED OVER

-
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PROGRAM LISTING 7

1210 MOVE SO+T%3,570:PRINT; TECY

1320 X=100+3%T:Y=590+400%¥SIN(RAD (TXCY))

1530 X=100+3%T:Y=590+400%C0OS (RAD (TXCY))

1650 PRINT””"How many cycles?(integer not greater

1330
1520
14670

14670
1700
1710
1720

10
20
30
20
50
&0
70
90
100
1000
1010
1050
1100
1110
1120
1130
1140
1150
1150
1170
1180
1190
E0, 79
1200
1210
1220
1230
1240
1260
1300
1310
1320

1480 PRINT’?"In the curve y=sinl(ax),

than 4"
1660 INPUT CY:IF INT(CY)<CY DR CY<O OR CY>4 THEN 1440
1690 ENDPROC

PROGRAM LISTING 8

X=100+3%T:Y=590+400%XSIN (RAD (TXCY%a))
X=100+3%T: Y=590+400%C0OS (RAD (TXCYxXxb) )
IF SC=2 THEN 1700 ELSE 1480

a=7"
INPUT a:CY=CY/a:G0TO 1720
PRINT"*"In the curve y=cos(bx), b=?7"
INPUT b :CY=CY/b:GOTO 1720

ENDPROC

PROGRAM LISTING 9

MODE 1
PROCsymbols: PROCchoice
GCOLO, 3:CLS:PROCaxes
GCOLO, 1:PROCsine
GCOLO, 2: m=d: PROCcosine
GCOLO, 3: PROCsincos
PROCtitle

REM....G.W.5ALLAGHER. ... 1983
END
DEFPROCsymbols
vpuz23,230,946,144,144,956,0,0,0,0
ENDPROC

DEFPROCaxes
MOVEO, 590: DRAW1279, 590
MOVE100, 100: DRAW100, 1023

FOR T=0 TO 340 STEP 20

MOVE 100+T%3,5B80:DRAW 100+T%x3,590
NEXT

FOR F=-1TO 1.1 STEP .1

MOVES0Q, 590+400%F : DRAW100 , S90+400%F

NEXT:e=(c+d) /2:e=INT (2%x10) /10

VDUS: MOVEO, 980: PRINT 3 c+dz MOVED, 190: PRINT; —c-d: MOV

0: PRINT; ez MOVEO, 390: PRINT; ~&
FOR T=0 TO 340 STEP %0
MOVE S0+Tx%x3,570:PRINT; TECY
NEXT
MOVE 1230,570:PRINT; CHR$230
vbu4
ENDPROC
DEFPROCsine
MODVE100, 600
FOR T=0 TO 340

1330
1340
1350
1350

1370
1400
1410
as"x
1420
1440
1450
1500
1510
1520
1530
1540
1550
15460

-

1570
1600
14610
1620
1630
14640
14650
16460
1670
1480
1670
1800
1810
1820
1830

X=100+3%T: Y=590+c/ (c+d) *400%SIN(RAD(TXCY%a))
DRAWX, Y
NEXT
VDUS: MOVE120, 120: PRINT; "y = "3ci"sin"3aj;"x":VDU4
ENDPROC
DEFPROCtitle
VDUS: MOVE120,80: PRINT; "The graph of y =
+ "3dy"cos"jbj"x"
MOVE120, 40: PRINT; "Number of cycles ";CYC
vDu4
ENDPROC
DEFPROCcosine
MOVE100, 1000
FOR T=0 TO 360
X=100+32T:Y=590+d/ (c+d) ¥400%XCOS (RAD (TXCY*b))
DRAWX, Y
NEXT

Wecetoin®

VDUS: MOVEL20, 120: PRINT; "y = ";d;"cos";

ENDFROC

DEFFPROCchoice
PRINT?>?"In the curve

PRINT” "The
PRINT” "The

value
value

3 "x":VDU4

=csin(ax)+dcos(bx)"

is?": INPUT
is?": INPUT

a
b

PRINT’ "The
PRINT? "The
PROClcm
PRINT?® "How
CY=CYC%L
ENDPROC
DEFPROCsincos
MOVE100,590+d/ (c+d) ¥400
FOR T=0 TO 340
X=100+3xT: ¥Y=590+c/ (c+d) X400XSIN(RAD(TXCY®Xa) ) +d/

is?"z: INPUT c
is?": INPUT d

value
value

e}
-
anNnowex

many cycles?": INPUT CYC

(c+d) *400%COS (RAD(TXCYx%b) )

1840
1850
1860
1890
1900
1910
1920
1930
1940
1950

DRAWX , ¥
NEXT
ENDPROC
DEFPROC1cm
R=1:A=360/a:B=340/b
L=R%A/B
IF INT(L)=L THEN 1940 ELSE 1930
R=R+1:60T0 1910
L=R2A/360
ENDPROC
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I
Datapen
<

Teletext
Display

CREATOR

BBC Lightpen Programs Datapen

BEEBPEN DRAWING PROGRAM
A comprehensive Mode 2 colour drawing program
allowing plot commands, painting, circles, text
character defining, saving and loading to tape or disc
all to be selected and used with the lightpen
PRICE £11.95 Introductory Offer £9.95

TELETEXT DISPLAY CREATOR/EDITOR
Allows the busy programmer to quickly create Mode 7
colour graphics and test screens for combination into
his or her own programs. Movable on screen menu
allows use of complete screen for graphics. Full
instructions and a discussion on teletext features are

BRITAIN
The first in a series of educational Geography and
Geology programs. Britain comes complete with three
sefs of fests, and these may be very easily changed by
adding DATA statements in the Basic program. Full
instructions and grid map supplied
PRICE £6.95 Introductory Offer £5.95

provided. PRICE £9.95 Introductory Offer £7.95

SUPERIOR PROGRAMS
® Tape storage of your work
® Gooddocumentation
@ Userroutines provided

The Datapen Lightpen itself comes complete
with handbook, software on tape including two
drawing programs and a printed listing
showing useful routines.

PRICE £25.00

Responds to different colours

®

@® Program accessible LED
lamp readout

[ ]

Switch for program confrol

ontape and Two drawing programs, SKETCH and SHAPE-
SUPERIOR on printout CREATE are =rg1c\uc!ed with the lightpen and the
PERFORMANCE programs shown above may be ordered
@ Insensitive to ambient additionally, or separately as required
lighting All prices above include VAT, postage and

packing
Please send your cheque/P.O.to -
Dept. 4, Datapen Microtechnology Ltd.,

Kingsclere Road, Overton,
Hants. RG25 3JB

FRENCH GERMAN RUSSIAN

IMPROVE YOUR LANGUAGE

Superb programs for the 32K BBC Micro and Electron.

If 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 £9.95

Irregular French: 150+ verbs, ALL non compounds tenses! £15.99

Irregular German: 200+ verbs, 15 tenses, 4 levels £11.96

Irregular Russian: 150+ verbs, optional stress, aspects £17.49
* TEXT-FILL

Developed in cooperation with D. Adshead of
Birmingham University these programs are ideal for 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 £9.95
Russian: The upper and lower case is a real achievement £11.96

All prices include VAT
Add 50p for postage + packing.

CARSONDALE ENTERPRISES LIMITED
44 Kingsway, Stoke-on-Trent, Staffs, ST4 1JH
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Games ?

Playing them is easy but can you
write your own ?

Me and My Micro

Will show you how to use loops, print things
on screen, move them about and control
their movement from the keyboard.

— watch the Yorkshire TV series
— follow the ideas in this book

and construct your own game programs that
are exciting, efficient and easy to debug.

£2.95 including p&p

from Bookshops or direct from NEC

National Extension College,
18 Brooklands Avenue,
Cambridge CB2 2HN
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ELECTR(
USER...

...this is the add-on you have
been waiting for. :
A switched joystick inte
for the Electron user. -

Only £24.95 incl. VAT

@ Plug in cartridge design
@ Attractive touggh plastic casing
@ Reliable positive-fit connectors ., -
® Compatible with all “Atari-style
9 pin joysticks
@ Does not interfere with STOP PRESS - “FREE Game
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comes complete with a 160 page comprehensive reference manual and a
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MODEL B

PROGRAMMING/EDUCATION

G.W. Gallagher

In The
Beginning

In this section, we deal with two
uses of the administration 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
directly from the disc file, printing
out a record as it was found.
Unless the original file was in
alphabetical order (which is
almost an impossibility!), the
records will need to be stored in
an array before they can be re-
ordered.

The size of the array is the
limiting factor. If a list of more
than about 250 names is to be
stored, there may be memory
space difficulties. Most of the lists
required will be well under that
length, and should cause no pro-
blems. The lines given here are in
reference to the program in the
last article.

There are many articles writ-
ten on sorting methods, but the
simplest way seems to be 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. | have used the
first four letters of the surname,
i.e., if the record is A$, the part
checked is MID$(A%$,5.4). This
will not for example separate all
the SMITHs into alphabetical
order amongt themselves.
Changing the ‘4’ of the MID$
function wil bring the amount of
accuracy required. The additions
to the original program are: (see
Listing 1)

100 Set up an array 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 of 110
490 GOTO 700 instead of 110
620 GOTO 700 instead of 100
700 Ask if alphabetical order is
required

Further refinements to
the administration 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 array

2155 adds the statement to store
the record in the array.

2270 store the record in the array
2400 store the record in the array
2530 store the record in the array
3030 store the record in the array
3280 store the record in the array

PROCalphabetical (34u0-3540)
(listing 2)
3405 introduce the wvariable

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 of
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 im
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 of the loop, and the list 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

" cept

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. | 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 information 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 of the school has to be
deleted. At this point, it is
necessary to transfer pupils to a
new file for the next year, when
they are remaining in the school,
without including those pupils
who have left.

The file which replaces
‘List84’ has been taken to be
‘List85’. As before, 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 every detail ex-
the subjects, and each
record is returned to the same
place in the original file after
amendment. Cancelling a record
means that the form reference is
replaced by 'ZZZ7’, so that even if
a pupil has left, his/her details
are still in the file for that year, but
will not appear on any list except
one which asks for the form
reference ‘ZZZ7Z’.

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.

y CONTINUED OVER
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4 MODEL B

THE PROCS USED

PROCWAIT (1000-1030) waits for the space bar to be
pressed

PROCwhich (1400-1480) replaces the various parts of
the string A% by variable S1$ to S7$.
(listing 3)

PROCexchange (1490-1500) The unwanted part of the

string is exchanged for its replacement.
(listing 4)

(1800-1850) makes 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
string. The variables A and B, sent from
the main program, fix 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 the 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 for 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 the file, 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
current value. (listing 11)

THE MAIN PROGRAM

PROCform(N$)

PROCchange

PROCreplace

PROCnewplace

PROCnewfile
PROCnewrecords

(listing 12)

10-30 ask whether this is an ‘annual’ change, i.e. is a new
file involved?

40-55 If a new file is involved, is it already 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

matches the beginning of the surname. The values
of A.B and N$ are decided by the choice of name
or form reference. If a particular record is not found,
then a message on the screen will say so.

500-620 in this section, the variable NY has the value 1, so

that all amended records which are required are
transferred to the new file.

DISC MENU

It was my intention to include in a
later article a description of a pro-
gram to write a |BOOT program
to provide a menu of the set of
Administration programs.
However the article by Dave
Carlos which was published in
the March/April issue of A&B
Computing does this very 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, | 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

Yy PROGRAM LISTING 1

100DIM LST% (150)

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. If all programs
on the disc are written 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$ (reply%).

The menu then lists the pro-
grams under the titles saved, so
that it would be helpful if the titles
hinted at the use of the program,
as a reminder! When using the
* 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.

210PROCWAIT: title$s="MALE STUDENTS":GOTD 700
260FPROCWAIT:titles="FEMALE STUDENTS":GDTQ 700
IIOPROCWAIT: titles=feeder$:50TC 700
IBOPROCWAIT:title$=catch$:6G0TD 700
490FPROCWAIT: title$=S%:60T0 700

L20PROCWAIT:titles=D$+GE+A%

TFOOPRINT® " “Alphabetical 1list?(Y/N)": INFUTNS
710IF N$="N" OR N$="n" THEN 110
TF20IF N$&="Y" DR N$&="v" THEN 740

70 6GOTO 700

740PRINTtitle%: FROCalphabetical :PROCWAIT

T760FPROCarray:G0O0TO 110
200 END
1840DEFPROCarray
1870FOR I=0 TC 1S5S0
1980LST$(I)=""
1820NEXT

1900ENDPRCC

215Snumber =number+1:LST4$ (number ) =A%
2270number=number+1:L5T% (number } =A%
Z400number=number+1:LS5T% (number) =A%
2530number=number+1:L5T% (number ) =A%
I0Z0number=number+1:LS5T% (number ) =A%
IZ280number=number+1:LS5T% (number )=A%

PROGRAM LISTING 2

Z400 DEFPROCalphabetical

T405 CHANGE=0O

3410 FOR J=1 TO number-1

3420 IF MIDS(LST$(J).5,.4)>MID3(LS5T$(J+1),5,4) THEN 3
430 ELSE 34BO

3430 TEMP$=LST$(J):LST$(J)=LSTS (J+1)

Z440 LST$ (J+1)=TEMF$
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PROGRAMMING/EDUCATION 4

2450 CHANGE=1

3480 NEXT

Z490 IF CHANGE=0 THEN 3500 ELSE 340S

3500 FOR J=1 TO number

2510 PRINT:LEFTS(LSTS$(J),4)sTAB(&) ;MIDS(LETS(J) ,38,4
'TAB(12)MID% (LST$(J),5, 24)

3530 NEXT

3540 ENDPROC

R e TR R R

R RS R R

sees s os s oy

R R N W, e

[e s e s e s o g
PROGRAM LISTING 3 e

o e oo v g

DO

(e s o0 o of

o ¢ o ¢ of

o o ¢ of

+ o o

xy

E"

1400 DEFPROCwhich

1410 S1$=LEFTS (A%, 4)
1420 S2$=MIDS (A%$,5,24)
1430 STI$=MIDS$ (A%,27,1)
1440 SA$=MID%(A%$,30,4)
1450 SS$=MID$ (A$,356,1)
1460 S&$=MIDS (A$,37,1)
1470 S7$=MID% (A%$,38,4)
1480 ENDFROC

PROGRAM LISTING 4

1490 DEFPROCexchange ~

1500 L=LEN(AS) s
1510 ON choice GOTD 1520, 1530, 1540, 1550, 1540, 1570, 158 ~
0, 1580 .

1520 AS$=SS+RIGHTS(AS,.L—-4)

1530 AS=LEFTS (A%$,4)+S$+RIGHTS (As$,L-28):60TO 1400
1540 AS=LEFTS (AS,28)+S$+RIGHTS (A%, ~-29) : GOTO 1400
1550 AS=LEFTS (A%, 29) +S$+RIGHTS (A%, L—-35) : 60TO 14600
15460 AS=LEFTS (A%,35)+S$+RIGHTS (A%,L-36):6G0TO 1600
1570 AS=LEFTS$ (A%$,34)+S$+RIGHTS (A%,L-37):60T0O 1500
1580 AS=LEFT$(A%$,37)+S$+RIGHTS$(A%,L-41):60T0 1400
1600 ENDPRODC

PROGRAM LISTING 5

1800 DEFPROCform (N$)

:

y

1810 IF LEN(N$)>Z THEN N$=LEFT$(N$,4):G0T0 1850 3200 PRINT’"8 to cancel”

1820 IF LEN(NS$) >2 THEN N$=LEFTS(N$,1)+" "+RIGHTS (N$,2) 2210 PRINT’"9? +to leave unchanged”
:60TO 1850 3220 INPUT choice:IF choice =9 THEN 3280

1830 IF LEN(NS$)>1 THEN N$=LEFTS$ (NS, 1)+" "+RIGHTS (NS, 1 220 IF choice<B8 THEN 3250 ELSE 3240
Y:GOTO 1850 J240 IF NY=1 THEN 3290 ELSE S$="ZZI7I":60T0 I270

1840 N&=NS+" . Z250C PRINT"PLease tvpe in the correct entry.": INPUT S%
1850 ENDFROC 3260 1IF choice=7 THEN PRCCform(Ss$)

270 PRCCexchange:G0TO 3110

SZ2B0 IF NY=1 THEN 3285 ELSE 3282
PHOGRA M LIS TING 6 282 1 =N:IF‘RCIC!' eplace:GOTO 2290

2930 DEFPROCsearch 3286 newnum=newnum+1: PROCnewpl ace
2940 X=0PENIN("List84") =270 ENDFROC
2960 PX=(1-1)270
2970 PTR#X=PX PROGRAM LISTING 8
2980 INPUTH#X,AS
2990 IF MIDS$ (A%$,A,B)<>NSTHEN JI030 2300 DEFPROCreplace
3000 GOTOD 3040 3310 X=0OPENUP("ListB84"»
3030 I=1I+1 3320 PX=(1-1)%70
3040 PX=PX+70 IIZIC PTR#X=PX
3045 IF PX>EXT#X THEN 3050 ELSE 2970 IT40 PRINTHX.AS
3050 F=1 3TSO CLOSE#X
060 CLOSE#X 2340 ENDFROC
Z070 ENDPROC
¥ PROGRAM LISTING9 4
PROGRAM LISTING 7
2400 DEFPROCnewplace
3100 DEFFPROCchange 2410 X=0DFPENUF ("List85")
2110 CLS:PROCwhich 3420 PX=(newnum—1)%70
! 3120 PRINT’ “Which number?*® 3430 FTR#X=PX
3130 PRINT’"1 to change ":Sis$ T440 PRINTHX.AS
3140 PRINT’"2 to change "3;S2% 2445 FPTREX=PTR#X+70
3150 PRINT’"Z to change ";S3Is 2450 CLOSERX
3160 PRINT’"4 to change ";54% 440 ENDFROC
3170 PRINT’"S5 to change "3;S55%
3180 PRINT""& to change ";Sé&% CONTINUED OVER

3190 PRINT*"7 to change “;S57%
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PROGRAM LISTING 10

3470 DEFPROCnewfile
2480 X=0PENDUT ("List3=")
Z490C CLOSE#RX

3500 ENDPROC

PROGRAM LISTING 11

I51C DEFPROCnewrecords
3520 X=CPENIN("List85"}
Z5320 newnum=EXT#X DIV 70
354C CLOSE#RX

2SSC ENDPROC

PROGRAM LISTING 12

10 NY=0:CLS:FPRINT*’"Is this an annual record change?
(Y/N)Y™

20 INPUT N$:IF N$="Y" OR N$="v" THEN 40

Z0 IF N$="N" DR N$="n" THEM 100 ELSE 20

40 NY=1:PRINT”’"Have vou alreadv opened the new file
i (Y/NO " &

S50 INPUT N$:IF N$="Y" DR N$="v" THEN &0

55 IF N$="N" OCR N$="n" THEN 70 ELSE S0

40 PROCnewreccrds:PRINT’ "There are "inewnum:"
ds in the new file.":PROCWAIT:G0TO SO0

70 FPROCnewfile:newnum=0:50T0 SO0

100 CLS:F=0:PRINT*""Do vou wish to amend "

110 sPRINT>*% 1, a single record"

120 3 PRINT®*T" 2. a faorm"

125 :PRINT?"™ 3. or end"

130 INPUT C:IF(C-1)%(C-2)%(0-3)<>0 THEN 130

140 1IF C=3 THEN 200

145 IF C=2 THEN 400 ELSE 150

150 PRINT’’"e.g.SMITH DAVID®

160 PRINT””"What is the name?": INFUT N$

170 LA=LEN(N%$):A=S:8=LA: I=1:FPRCCsearch: IF

recor

F=1 THEN 8C

180 N=1:PROCchange:GOTC 100

400 PRINT"Please give the form reference”: INPUT N&:PR
CCform(N$): I=1

410 A=3B:B=4:FR0OCsearch:IF F=1 THEN 100

420 N=1:PRDOCchange: I=N+1:60T0 410

SO0 F=0:CLS:PRINT**"The records will be presented a 4
orm at a time,using the full form reference."

510 PRINT’"Flease give the form reference”: INPUT N%$:
PROCform (N$) : I=1

S2C A=38B:PB=4:PROCsearch: IF F=1 THEN &00

S30 N=I1:FPROCchange: I=N+1:G0TQO S20

500 CLS:PRINT””“Do you wish to amend another form7(Y/
N) “: INPUT NS

410 IF Ns="y=" THEN S10

620 IF N$="N" THEN 90C else 600

200 CLS:PRINT"The record cannot be found":PROCWAIT:GO
70 100

00D END

1000 DEFFPROCWAIT
1910 PRINT”*"Press the space bar to continue"

1020 1IF GET = 32 THEN 1030C ELSE 1020
103Q ENDFROC
1400 DEFPROCwhich

1410 S1%=LEFTS (A%, 4)
1420 S2¢=MID% (A%$,5,24)
143C S3Is=MIDS (AS$,29,1)
1440 S4s=MID% (A%$,30,4)
1450 SS$=MID$ (AS$,36,1)
1460 S&$=MIDS (A$,37,1)
1470 S7%=MID% (A%$,38, 4)
1480 ENDFROC

1490 DEFPROCexchange
1500 L=LEN(AS%}

1510

0,1580

1520
1530
1540
1550
1560
1570
1580
1600
1800
1810
1820
:60TO
1830
Y:GOTO
1240
1850
2930
2940
2940
2970
2980
2990
J000
3030
To40
z045
2050
3060
3070
3100
3110
2120
3130
3140
3150
3160
3170
I1iB0Q
190
3200
I210

3220

3230

3240
3250
3260
I270
3280
3282
286
3290
3300
310
3320
Z330
3340
3350
3360
3400
7410
420
430
z440
z44s
3450
3460
3470
I480
490
500
3510
3520
2530
3540
TS50

ON cheice 6OTO 1520, 1530, 1540, 1550, 1540, 1570, 158

AS=S$+RIGHT® (AS,L-4)
AS=LEFTS$ (A%, 4)+S$+RIGHTS (A%$,L-28):6G0TO 1400
AS=LEFTS (A%, 28) +S$+RIGHTS (A%, L-29) : GOTO 1500
AS$=LEFT$ (A%, 29)+S$+RIGHTS$ (A%, L-35) : GCTO 1400
A$=LEFTS (A%, 3I5) +S$+RIGHTS (A%, L-34) : GOTD 14600
AS=LEFTS (A$,34) +S$+RIGHTS (A%$,L.-37) : GOTC 1600
A$=LEFTS (A%, I7)+S$+RIGHTS (AS,L-41):60TC 1600
ENDPROC
DEFPROCFform (N$)
1IF LEN(NS$)>3 THEN N$=LEFT$(N$,4):60TC 1850
IF LEN(N$)>2 THEN N$=LEFTS$!NS$,1)+" "+RIGHTS(N$,2)
1850
IF LEN(NS)>1 THEN N$=LEFTS (NS, 1)+"
1850
N$=N$+" e
ENDPROC
DEFPROCsearch
X=0PENIN("ListB4")
PX=(1I-1)%70
PTR#X=PX
INPUT#X,AS
IF MID$ (As$,A,B)<>N$THEN 3030
GOTO 3060
I=1+1
PX=FX4+70
IF PX>EXT#X THEN 3050 ELSE 2970
F=1
LOSE#X
ENDFROC
DEFPROCchange
CLS:PROCwhich
PRINT” "Which number?"
PRINT*"1 to change ";S1%
PRINT*”"2 to change "3;S2%
PRINT”"Z to change ";S3Is$
PRINT*"4 to change "3:S4%$
PRINT*"S to change ";SS$
FRINT*"& %o change ";S&%
PRINT*"7 <o change ";S7%
PRINT*"8 to cancel”
FRINT*"9 +to leave unchanged”
INPUT choice: IF choice =9 THEN 3280
IF choice<8 THEN 3250 ELSE 3240
IF NY=1 THEN 3290 ELSE: S$="ZZZI":G0TC 3270
PRINT"FPLease type in the correct entry.":INPUT E$
IF cheice=7 THEN PRCCform(S5$)
FRCCexchange: GOTO 3110
IF NY=1 THEN 3288 ELSE 3282
I=N:PROCreplaces:50T0 3I2%90C
newnum=newnum+1: FRCCnewpl ace
ENDPROC
DEFPROCrepl ace
X=0PENUFP("List84")
FX=(1-1)%70
PTR#X=PX
PRINTHX, A%
CLOSE#X
ENDFROC
DEFPROCnewpl ace
X=0PENUP({"List83S")
FX= (newnum—1)X70
ETR#X=PX
FRINTH#X, AS
PTR#X=PTR#X+70
CLOSERX
ENDFROC
DEFPRCCnewfile
X=0PENCLUT ("ListBS")
CLOSE#X
ENDFROC
DEFFPROCnewrecords
X=0PENIN("List85")
newnum=EXT#X DIV 70
CLOSERX
ENDPROC

"+RIGHTS (NS, 1

114
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WHAT RESOLUTION
FORONLY£230.

Our RGB high resolution colour monitors

(580 X 470 pixels) sell for £229.95 (excluding VAT)—-a
saving of over £100 compared to other leading monitors
of similar specifications.

That's a bargain we guarantee you won 't see from
any other micro retailer. ;

We've managed to acquire the sole distribution
rights enabling us to offer these superb monitors at this
unbeatable price.

And just because vou're saving on price doesn't

mean youre sacrificing quality. Here's what Personal
Computer News had to say about our monitors.

“There is no doubt that the JVC range of

ECM colour monitors is excellent value for

money...there is no loss in quality of picture after

long periods...remember as more and more

resolution is available with new micros, the need

for a better display will be that much greater.”
For those who only require medium

resolution we also have a model (370 X 470 pixels) at
£179.95 (excluding VAT) which is equally excellent value

for money.

Both units have a 14" screen and are suitable for
the BBC Micro, Spectrum QL, Lynx, Oric, Apple, IBMand

MODEL REFERENCE 1302 2 High Resolution 13021 Medium Resolution
RESOLUTION 580x470 Pixels | 370x470 Pixels

C.RT 14" 14"

SUPPLY 22()/240v. 50/60Hz 220/ 240v. 50/60Hz

EHT Minimum 19.5kv Minimum 19.5kv

Maximum 22 Skv

Maximum 22.5kv

VIDEO BAND WIDTH 10MHz GMHz
g : 80 characters by 80 characters by
DISPLAY 25 lines 25 lines
SLOT PITCH 0.41lmm (.63mm
S e R.G B. Analogue/ R.G.B. Analogue,
INPUT: VIDEO TTL Input TTL Input

SYNC

Separate Syncon RG.B
Positive or Negative

Separate Syncon R.G.B
Positive or Negative

EXTERNAL CONTROLS

On/off switch and
brightness control

On/oft switch and
brightness control

most other 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
days of receiving your order.

You can order by filling in the coupon below and
posting to: Opus Supplies Ltd., 158 Camberwell Road,
London SE5 OEE. Or by telephoning 01-701 8668 quoting
your credit card number. Or, of course, you can buy at
our showroom between 9.00—6.00pm, Monday—Friday
9.00—1.30pm, Saturday.

l To: Opus Supplies Ltd., 158 Camberwell Road, London SES OEE.

‘ Please send me:
High Resohlution Colour Monitor(s) at

£229.95 each (ex.VAT).

Medium Resolution Colour Monitor(s) at

£179.95 each (ex. VAT).

__ Connection lead(s) at £6.00 each.

I understand carriage per monitor will cost an extra £7.00.

(N.B. AHigh Resolution Monitor including VAT, lead,and carriage

costs £279.39. AMedium Resolution Monitor including VAT, lead

and carriage costs £221.89).

Iencloseachequefor&

accountwiththeamountof & My Access/Barclaycard

Orplease debitmy creditcard |
(please tick) no. is |

Please state the make of your computer.

Address
ULS,
Telephone: Opus Supplies Lid.
AB4
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Bookshelf

Advanced Programming
Techniques

For the BBC
Micro. by Jim McGregor and
Alan " Watt Published by
Ad 1-Wesley. Price: £7.95

(8] 1\.113\'\

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 flying over
a jungle with reference to certain
projects 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, illustrations and projects
to complete which may be suited
as classwork although I feel that
some of 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 self contained
and requires no reference to
earlier or later chapters other
than the Introduction, | found it
enjoyable moving from 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

BASIC, Sounc

Books on Programming
Techniques for the BBC
Micro. Do they deserve a
place on your bookshelf?
Mulitiple program books.
Are they worth it?

The El
Bo

ADVANCED
PROGRAMMING
TECHNIQUES

Jim McGrego FOR THE BBC MICRO

JM McGREGOR & ALAN WATT

Preface. If 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 either love
or hate) and leads to a beautifully
ordered and structured synopsis
of 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). [f you do decide to
read the book sequentially (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 McGregor and Watt
cleverly hold you interest by in-
troducing a BASIC ‘Space In-
vader’ — type game and invite
interaction and improvement
throughout, making use of speed
and memory saving devices
which could be applied to just
about any application you could

think of in BASIC. There is some
quite hefty use of mathematics in
the third chapter which deals with
matrix multiplication in order to
perform a number of transforma-
tion on an object, again there are
some very clear illustrations and
these (alongside clear screen
dumps) give very pleasing effects.
The Math aspect increases when
we begin to use wire frame 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 browse 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
frame graphics to animation. This
chapter raises some points about
computer aided learning and
word animation alongside user —
defined characters and even a
Micro mouse project. This is cer-
tainly a better introduction 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-
troduces 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 into a
project at the end of the chapter.
Musical knowledge may be useful
but it is certainly not expected as
music terminology is clearly ex-
plained.

Probably the second most
classic exercise is that of string
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, 1 feel that BASIC is totally
unsuited for the purpose. This
chapter leads on to the subject 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.
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ASSEMBLY LANGY
PRGGRAMMINQGE
ON THE ELECTRON

JOHN FERGUSON & TONY sHAW

In a way the last two
chapters lead on from this to in-
troduce tree — branching and
fundamentals of artificially in-
telligent games, which are ex-
emplified in a series of exercises
building up a ‘Tic Tac Toe' style
of game. The last chapter centres
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 of which are exten-
sions of their relavent chapters
but also include colour tables and
an ASCII chart.

CONCLUSIONS

As a whole the book was
delightfully easy to use and read,
although 1 feel that the print
quality lets it down somewhat, a
shame because of the whole the
examples are clear and concise
with plenty of diagrams and il-
lustrations where needed. The
program listings were readable
and thoroughly error free, ob-
viously there has been great
thought over the subject matter,
providing a useful source text as a
supplement to the User Guide
since it centres around develop-
ing a conscious programming
style and although the book
retails at £7.95 it certainly
represents good value for money
and would be a useful extension
to those who feel confident in
branching out from simple pro-
gramming.

On the teaching side, the book is
a good and thorough series of
lessons in advanced BASIC pro-
gramming, there are exercises in
which you can either interract or
avoid, and each subject has at
least one or two useful features.
McGregor and Watt (the authors)
have found an unfilled niche in
an already overcrowded market,
many of which are appallingly
bad and centre 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 must for
any BBC owner and/or pro-
grammer.

Assembly Language
Programming on the BBC
Micro by John Ferguson and
Shaw Published by
200 pages

Tony
Addison-Wesley,
Price: £7.95.

Yet another book on assembly
language and machine code?
Yes, another one, but this one
has been around for a several
months, and if you are thinking
of launching into machine code it
could be a good investment.

The two authors have a clear
and readable style, and overall
the book has a sensible
approach. The first two chapters
are very useful, dealing with the
essentials of how the computer
and the microprocessor actually
operate. Anyone who does
decide to buy the book would be
well advised to spend some time
on then as they give valuable
background that help
enormously in getting a proper
understanding of how machine
code actually works. The
explanation of machine code
instructions in chapter two is
exemplary.

The third chapter is in the
same category, going thoroughly
over the assembler. The authors
than explain machine code
subroutines, and introduce the
two simplest operating
subroutines straight away. This is
unusual, but in my opinion a very
good way to attack machine code
programming, since it gives the

beginner a feeling of power right
away. Starting assembly
language is frustrating enough
without feeling you cannot even
detect a key being pressed or
write 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. There is
an excellent section on where to
put your assembled machine
code, and a lot of 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 printers errors,
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 relatively
minor.

The section on the
command line interpreter (page
49 50) could have been deferred
till later, I felt, 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 1MHz
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 for the BBC
Micro by Erskine & Humphrey

Walwyn, Paul Stanley & Michael
Bews. Published by Pan Books
Ltd.Price: £4.95

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 of 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
learn from his/her hours of typ-
ing in. Newcomers, I'm afraid,
will end up with a workable pro-
gram but little understanding.

Most of the programs are
games of one sort or ‘another
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
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imagination going and encourage
the typing in of what can be up to
eight pages of listing. All game-
playing or input instructions
reside within the programs
themselves. The listings are ex-
cellently reproduced (except 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 games
themselves confirmed my fears
about the graphics and sound of
the programs. Buzzy Bee turned
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 bee drops 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 device
necessary only on the smallest
machines nowadays) and other
features you do not buy a BBC
Micro to enjoy. None of the error
trapping is foolproof and Escape
and Break keys are not disabled,
at least in the programs I tried.

Making the Most of the Micro |
by lan Trackman and Henry|
Budgett.

Published by BBC f
Publications. Price: £12.95 for|
95 pages and 31 programs.

Is it a book or is it software? It
doesn’t even come under the
new category of Bookware. In

fact whatever 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
the high number of home com-
puters per head of population in
this country. There are so many
micros being made that we even
have a chip shortage.

Making the Most (book and
tape) takes its themes from topics
covered in the recently repeated
series (and available on video in
America). The idea is to explain
some of the more advanced
aspects of microcomputers
through simple programming
demonstrations often combining
a real world simulation with
tutorial on programming techni-
que. The aims of lan Trackman
and Henry Budgett 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, of
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.

Chapters on simple graphics
and artificial intelligence are good
introductions to the subjects,
although many Beeb owners will
have been through this country
before Reference is made to the
BBC Buggy which was featured
in the television series and a

MODELS A/B

MAKING THE MOST

demo program is on the tape
which can be easily converted to
actually control the robot.

The advanced graphics con-
tent of the chapter thus
designated consist mainly of ex-
ercises in colour switching. The
most sophisticated of these turn-
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 fun to
play with, homing in, rotating
and removing hidden lines. The
utilities are 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 come on.

The most impressive sechon
of this guide to computing is the
last, a selection of simulations,
graphically (and aurally)
demonstrating various operations
which the home computer carries
out evey time you switch on, but
which remain a complete mystery
to most micro owners, Numbered
among these are cassette loading
and saving (how the information
is stored and retrieved) and
analogue to digital conversion.
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 of the
Micro is an excellent package, at-
tractively put together and a
useful product, especially for
those new to the computing
game.

Beyond Basic by Richard
Freeman. Published by BBC
Publications. Price: £7.95
(book), £11.50 (cassette).

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 system. This book,
subtitled ‘6502 Assembly
Language on the British Broad-
casting Corporation Microcom-
puter’, is the first 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
subtraction, 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 the BBC operating system
calls, and a unit entitled ‘tough
stuff, which covers 16 bit
manipulations and sorting a basic
array. The tenth unit is a round-
up and deals with placing pro-
grams and data in memory, pro-
gramming errors and style, and
saving of machine code. Three
appendices cover the BBC
microcomputer character set, the
6502 instruction set, and a few
titles for further reading.

The success of the book has
to be judged 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 is aimed
specifically 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 reference or ex-
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BasiC

planation, but those that have
particular use with assembler, like
the use of the DIM statement to
reserve memory, are highlighted.
In these cases they are literally
highlighted by using green text in-
stead of black. Only in the latter
part of the book would a learner
at BASIC begin to struggle, but
this is more a mark of the gentle
approach than an attempt to
cater for the novice.

The book certainly is not a
plod through the instruciton set.
In fact there are 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 of 56 are
marked as not being included in
the book. These include use of
the decimal mode and interupts.

This last point is of relevance
when assessed against the final
statement of intent, that this is
specifically a book for the BBC
microcomputer. For the book to
dedicte a mere 19 pages to
operating system calls is a pity.
One is continually told by Acorn
to use all the proper routes
through the system instead of
cutting corners that might prevent
the correct operation of programs
with later operating systems. |
would have liked to see much
more subject matter in this very
important area.

In total the book gives an ex-
cellent introduction into the world
of assembly language programm-
ing. Its most obvious target will be
those people who are complete
learners. Anyone who has
already got to grips with another
assembly language might find the
gentle approach a little laboured
and drawn out. My biggest disap-
pointment was to see no informa-
tion on graphics. One of the most
common reasons for turning to
assembly language is to speed up
games. This invariably involves
the display and movement of
graphical forms. This is not men-
tioned anywhere in this book.

Accompanying the book is a
cassette which contains all the
programs listed in the text. One
of the best ways to learn assembly
language is to get on a keyboard
and type some in. To simply
download from cassette is a
shortcut that | would not recom-
mend, and at the exorbitant price

ce0? Assembly Languag
6502 Ass Y

g Corporation Microcor

ge Program

yming for the

m

of over £11, represents a signifi-
cant saving by just buting the
book. This I can recommend.

The BBC Micro Compendium
by Jeremy Ruston. Published by

Interface Publications. Price:

£14.95 for 547 pages.

This is a large tome from a prolific
writer on the BBC computer. It
numbers some 547 pages and
has 9 chapters. The first chapter
is an introduction into assembl
language programming and it
covers most of the aspects of
6502 programming such as the
registers, modes of addressing,
and then goes on to introduce
each command in the 6502 in-
struction set. with a brief note on
each. The second chapter covers
arithmetic on the computer, ex-
plaining how simple numbers are

stored and explains how to
multiply them.
Chapter three covers

boolean algebra (with a minor
spelling mistake starting the se-
cond paragraph
(f501p110s1120)) explaining
AND,OR,EOR, and NOT and
going on to show how the com-
puter uses this in plotting
graphics. Chapter four explains
further 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 between that and the
normal algebraic form.

Chapters six and seven are
about two seperate languages
FROTH and SLUG. These are
programs that allow the BBC
computer to run programs in
languages other than BBC
BASIC without the need for
more sideways ROMs. [ would
have liked to have seen more ex-
amples of programs for these
languages than those that were
printed. The last but one chapter
is about an intelligent diss-
asembler that is used to- diss-
asemble the BASIC ROM. The

final chapter is an annotated-

dissasembly of the BASIC ROM
and takes up more than three
quarters of the book. At the end
of most chapters is a “diversion”,
this is a program that is either an
interesting graphic display or a
useful utility.

Aside from a few minor prin-
ting errors this is a very good
book that | would recommend it
to anyone who had a good basic
knowledge of assembly language
programming and wanted to see
what made their computer work.

BRAINTEASERS for the BBC
and Electron Computers. by
G Ludinski. Phoenix Publishing
Associates. Price £5.95.

The

that
‘Brainteasers’ consists of 29, well
structured programs of a typable
length. Each has a section on
programming hints that enable

good news is

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 reduction.

“Whodunnit’ includes an
envelope statement that can be
used to create sound effects
whereas ‘Detective’ exhibits a
procedure for animating figures.
‘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 Francis
Drake adventure game which is
advertised as ‘the most ambitious,
interesting and testing program in
this book.’ It is, by far.

The bad news is that the bat-
tle for the epithet ‘Least am-
bitious, interesting and testing
program’ is a lot closer. The truth
is, that a lot of the prorams tran-
sgress the eigth deadly sin of not
really being worth the effort 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.

Electron Machine Code for

Beginners by lan Sinclair. Price:
£6.95.

The Electron has one big advan-
tage over the vast majority (if 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 world of ac-
cumulators, X registers, Y
registers, stacks and the many
wonders of assembler programm-
ing. The reasons for this venture
may be varied, be itin order to in-
crease execution speed, to con-
serve precious RAM or just for
the delight of learning the
machine’s inner workings. An in-
troductory text is essential and
this book by lan Sinclair (where
does he find the time to write all
these books?) qualifies for con-
sideration.

It is often the case that
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machine-code/assembler books
for beginners pay only lip-service
to the task of easing learners into
the precise area of machine-code
programming, falling into the trap
of rushing on too quickly and try-
ing to cover too much. Ian
Sinclair has managed to give us a
delightful book with the odd
touch of humour, but with a lot of
information, depending only on a
reasonable knowledge of BASIC.

The book’s opening chapters
are priceless to novices in the
field of computer innards.
Sinclair takes the trouble to in-
troduce 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 of how
keywords and wvariables 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 of 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 sreen machine-
code loading and saving. These
topics are dealt with in a pleasant,
readable manner, at all times en-
couraging the reader to 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 facilities. Sinclair very

R

briefly covers breakpointing,
single-stepping and relocating
programs 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-
tion on ' useful magazines and
books.

There is a lot of information
in this offering from Sinclair, but it
is well presented and extremely
well written. This book does not
fall into the trap of trying to put
too much into too little space and
as such, at £6.95, is an excellent
introduction to Electron machine-
code. This is a book for beginners
and as such the gradual introduc-
tion to the subject may prove too
slow for a programmer with any
6502 machine-code experience.

The Advanced User Guide by

Bray, Dickens & Holmes. Price:
£12.95, plus P&P for 511 pages.

Acorn’s original User Guide can
be described as necessary, but
not sufficient, 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 information, the
authors decided to write it.

The result is a 511-page, A5
format, spiral-bound volume,

superficially much resembling the
User Guide, and containing 28
sections with 11 appendices. It is
applicable only to OS 1.2. The
first six sections occupy 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
reference source. :

The Advanced User Guide
may be somewhat daunting to
beginners, but more advanced
programmers, wanting to exploit
the BBC computer’s capabilities
to the full and 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-
pving more than 200 pages, and
deal with operating system inter-
facing. Chapters within this group
cover vectors, event handling, in-
terrupts, 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 minefiled surrounding the
programming of these devices.
Known previously only to a
privileged handful, this informa-
tion may well trigger a ROM
population explosion. There are
details of all operating system
calls, including indocumented
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.

Appendices contain sum-
maries of all the major calls and
codes, plus screen mode layouts
and disc upgrade information.
For the first time (to my
knowledge) we are given a com-
plete list of circuit board links and
their functions, a keyboard 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-
referenced. 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
few concessions to the reader
who expects to be given every
concomitant detail. Cross-
reference is essential, and the use
of page numbers rather than
chapter and paragraph would
have been more helpful. For the
most part a good background
knowledge, and the ability to
make at least four out of two plus
two, are taken for granted. A
conveniently brief example con-
cerns interlacing. In a paragraph
on interlace control by register R8
of the 6845 we read: ..‘default
values can easily be changed us-
ing *TV(*FX 144) followed by a
0 to turn interlacingon or a 1 turn
interlacing off. Taken literally this
would not work, and the reader is
presumably expected to
recognise that this refers 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 ad-
vanced in its title.

It is vitally important for a
work of 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 between
this volume and the official 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.
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21 Games for the Electron by
Mike James, S.M. Gee and Kay

Ewbank. Published by Granada.
Price: £5.95

There is an increasing tendency
for authors to produce books for
the new micros which give a
compendium of programs, main-
ly of the games variety, under the
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,
programming details, scope for
alteration and (at long last!) the
program. Also included at the
start of each chapter is a snapshot
display of 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 offered are all
available on two cassettes (at ex-
tra cost, of course) and so the
frustration of typing in the pro-
grams accurately was not a pro-
blem that | encountered.
However for those without the
tapes, claims in the book are
made of full testing and listings
within the book are direct from
printed computer outputs.

The programs covered rang-
ed from the zap-'em type through
to the board-game variety, but
whilst | found the “Mirror Tile”
and “Capture the Quark” pro-
grams excellent, | found just as
many (and in fact many more!)
extremely disappointing.

Of the 21 programs | could
only rate five or six as being pro-
grams that | might want to play
again. However, | 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 of
user-defined graphics in anima-
tion and the use of high-
resolution graphics for smooth
movement are covered several
times.

| 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 structured and easy to read,
but [ doubt the usefulness of the
cassettes since | feel that they
could instil laziness in the user
and so the teaching power of the
book would be greatly 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.

BASIC Programming on the
Acorn Electron by Neil and Pat

Cryer. Price: £6.95 for
312 pages

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 Electron

0.S. commands do with
demonstration programs. These
are also available on cassette, if
you are feeling very lazy — none
of the listings is too long to type
in.

There are many nice
features which allow the learner
to get involved in the book and to
get to grip with programming
techniques which don’t always
come across in the text of any
computer book. These include
screen illustrations, 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 reference, 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 programs 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
useful follow up to 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
fully explain them.

BBC Micro/Electron
Assembly Language by Bruce

Smith. Published by Shiva. Price:
£7.95.

There are two main types of book
that are useful to the assembly
language programmer. The first
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 delves into the in-
tricacies of assembly language,
teaching helpful techniques and
tricks for the more advanced pro-
grammer. My initial impression of
“BBC Micro Assembly
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 chapters 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 assume that
everyone understands these
topics without need for extensive
explanations and examples?

The chapters that follow 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
reference. Many of the

mnemonics available in the BBC
assembler are explained with
some useful examples being
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given. But for me the highlight of
the book is the chapter entitled
“Prepacked Utilities”. Within this
chapter there are four useful
listings, including a very useful
register debugging utility which
will be valuable for finding those
elusive bugs so hard to trace
when writing assembler code.

At the back of the book is the
standard set of appendices cover-
ing information on ASCII codes,
the 6502 assembler, a useful sec-
tion of BASIC instructions in
assembler, instruction cycle times
and a multitude of other bits and
pieces. There is also a section on
the new BASIC 2 commands in
the EQU family.

My overall impression of the
book is that it is a learned work,
covering many diverse 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. | feel that this
is a good book as a refresher and
concise reference to information
on BBC assembler for someone
who is not a beginner. | suggest
that beginners keep away.

Advanced Machine Code
Techniques for the BBC
Micro/Electron by A.P.
Stephen
son. Published by Granada.
Price: £7.95 for (very ap-
propriately) 256 pages

Stephenson and D.d

Machine Code is a difficult sub-
ject both to explain as well as
learn. The Stephenson duc do
their best to give useful comments
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 themselves are not
averse to admitting the often con-
siderable difficulty in grasping the
complexities of directly program-
ming BBC Micro components,
especially the 6522 VIA. This
understanding leads them to fully
describe the effects of each pro-
gramming operation for pro-
grammers less well versed in the
world of registers, flags, protocol

and handshaking, all driven by
the laws of binary logic which
BASIC so effectivley ‘masks out’.

This book is not for the
machine code beginner, but
anyone who has dabbled will get
enjoyment from both the hard-
ware and software information

given here and the assembler
listings which demonstrate the
sort of speed required in sorting
large quantities of 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 introduction before
moving on to particular im-
plementations of machine code.
It is rightly emphasised that the
best way to use the assembler is
(just as Acorn designed their
chip) from within BASIC.

Implementing Macros by
hopping between the assembler
and BASIC procedures 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 for.
The treatment of interrupts and
the User Port is necessarily an in-
troduction and thankfully a clear
one.

Nice features of the book in-
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clude a list of points which sum-
marise each chapter and a set of
self-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 features of the
machine and concludes that Elec-
tron owners have every reason to
learn machine code! The chapter
on the 6522 is now entitled Inter-
rupts and Expansion and
assumes correctly that Electron
users will soon require a good
knowledge of this chip in associa-
tion with the user port and printer
interface expansions coming on
the market.

Advanced Graphics with the
BBC Model B Microcom-

puter by [.O. Angell and B.J

Jones. Price: £9.95 for 291
pages. ISBN 0 333 35052 9.

The screen of 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 their academic
background in the department of
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 preface 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 £16.00 the set.
There are certainly 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
learning three dimensional coor-
dinate geometry.

The programs in each

ADVANCED
MACHINE CODE
TECHNIQUES I';OOR

THE BBC MIC

s/ A BSTEPHENS&J mnr_“: :
> D.)L.STEPHENSON

chapter follow on from one
another in content and often
combine in the larger examples.
The different types of character
definers in the chapter on
character graphics are a good ex-
ample. The generators have pro-
cedures in common but each one
advances the approach that bit
further and provides a more com-
prehensive program. The
methods by which the BBC
handles its character graphics are
stripped bare and the findings put
to use in manipulating the size,
angle or rotation, and colour of
single and concatenated
characters.

Nor are these just academic
examples; the 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 files to the
screen. A typical application |
carried out was to convert the
BBC into a Greek typewriter. Not
everyone's cup of tsai but the
scope for 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 some nice examples of
spirals and polygon drawing.
These early chapters serve to
whet the appetite before the more
heavy tutorial on ine mathemati-
cal functions which produce this
electronic art work. From a com-
puter science point of view, the

explanations are thorough and
the link between the formal
geometry and the graphics screen
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 find out how they really
work.

The geometry and matrix
representation of three dimen-
sional graphics each get a chapter
and so do Orthographic Projec-
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 surface algorithms,
complex stuff but it works 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
parts of the book but nothing to
beat the animated display which
stores Mode 7 screens in a buffer,
and displays them in turn and
quickly, waiting only for 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 utility.

The book certainly gives the
interested BBC owner a lot to
think about and, if not sufficiently
trained in the mathematics, a lot
of hard learning. The combina-
tion of stunning examples and an
enthusiastic and clear text
however makes this an exciting
and stimulatiing book to own.
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Softwere
LiStings

Finding and choosing the correct
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 talents!

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 ef-
fects of the game being offered,
you sit there with pen poised
above cheque book and your eye
catches the small print that tells

Want a program for your
BBC Micro or Acorn
Electron? Look no
further than our listings
to make your choice.

— help is at hand in the following
pages. We have put together as
comprehensive a list as possible
of the software available for these
machines. In order to fit in as

form in which it is available, the
supplier code and price; all are
given for each piece of software
listed. The codes used are:

Educational
Model A BBC
Model B BBC

Electron
Cassette
Disc (40 or 80)
Rom or Eprom

Ed
A

JAoOmm

As you are probably aware,
new software is surfacing all the
time so do not asume that there is
no such item as the one you are
looking for, if it is not included in
the following list. Remember that
much BBC software is being con-
verted for the Electron and to
avoid dissapointment it is best to

you that the game will run on just many as possible we have had to Code Explanation wait for a specifically written pro-
about every available machine use codes in some columns. The Gm Game gram. If you are aware of a piece
except the one sitting beside you! title of the software, whether it is Bs Business of software that is not listed here,
But BBC and Electron for the BBC or the Electron, the Ut Programming utility ~ whether you are a user or a pro-
owners need despair no longer company which produces it, the Do Domestic  ducer, feel free to let us know.
Android Attack Gm | Computer Concepts| B C|GJd £7.80
Anagram Ed | Ed.Soft B C|ES £4.95
Angles Navigate Ed | Primary Programs |B C|PP £5.95
Angle(4) Ed | Chalksoft B C|KT £6.95
Anglezap Gm | Gem B DC|GM £7.50
Animal /Vegetable/Mineral Ed | Bourne B.E C|BO £8.97,
4 £10.98
<z
~ Apollo Gm | Software Invasion |B clIs £6.95
Append It Ut | Aztec S/W B CliB £3.00
ABC Ed |Bryants B C|HW £4.85 Alien Dropout Gm | Superior Software |B C|SE £7.95
Abductor Gm |Salamander AB C|NZ £7.95 All Fingers Go Ed | NEC B C|NC £14.95
ABM Gm | Alligata AB CJ|AG £5.95 Alpha Ed | Golem B C|OoB £8.05
Abyss Gm |Cases B.E C|CE £6.95 Alphachopper Ed | Sulis B C|suU £9.95
Action of the Heart Ed |Garland Comp. B ClJX £11.76 Alphabet Ed | J B Software B CclJs £4.95
Accounting Ratios Bs |Microplex B C|MP £7.95 Alphabeta Bs | H and H Software |B C|HH £28.50
Accounts Receivable Bs |Acornsoft B D|AL £24.95 Android Attack Gm | Computer Concepts|B C|GJ £8.95
Accounts Payable Bs | Acornsoft B D|AL £24.95 Animated Arithmetic Ed | Ludinski CAL B C/|KA £6.50/
Accurate Ed |MP Software B CD £11,00/ D £7.50
£14.00
Acids and Alkalis Ed |Scholar B C.D|SC £5.50, Apocalypse Gm | Red Shift B C|RS £9.95
£7.50 Arcadians Gm | Acornsoft B,E C|AL £9.95,
Add-Tabs and Mul-Tabs Ed |Cottage Soft AB C|CT £7.50 £9.20
Ade Ut |System B C|SY £60.00 Arcade Action Gm | Acornsoft B C|GA £11.90
Adventure Gm |Program Power A.B.EC|GK £7.95 Arcade 1 Gm | Odyssey B Cc|oG £3.00
Adventure 1 Gm |Odyssey B Cl|O0G £4.50 Arcade Games Gm | Ganymede Systems|B C|GY £9.95
Adventure 2 Gm | Odyssey B C|OG £4.50 Area of Rectangles Ed | Scholar B C.D|SC £5.00,
Adventure Gm | Micro Power B C|GK £6.95 £7.00
Adventure GM |Program Direct B C{NP £5.99 Area of Triangles Ed | Scholar B C,D|SC £7.00,
Adventure Quest Gm |Level 9 Computing | B C|CU £9.90 £9.00
Adventure Quiz Ed |Dial BC, DL £4.95, Area Radar Controller Gm | Software For All B C|KN £6.95
£6.50 Arrow of Death (1) Gm | Digital Fantasia B C|JT £6.95
Airline Gm |Cases B C|CE £6.95 Arrow of Death (2) Gm | Digital Fantasia B C|NT £8.95
Algebraic Manipulation Ut |Acornsoft B C|AL,G £9.95 Artisan | Ut | OIC B,E C|OI £12.75
Alien Gm |FBC B C|FB £6.00 Asteroid Storm Gm | Program Power B.E C|GK £7.95
Alien Break-in Gm [Romik B,E C|RO £6.99 Asteroids/Frong Gm | Aardvark Software |B Cllu £4.00
Alien Destroyer Gm |Beebug B C|BE £7.50 Asteroid Belt Gm | Electronics B C|IF £11.50
Alien Destroyers Gm |Program Power B C|GK £7.95 Appplied
Alienswirl Gm |Amcom B C|AO £5.95 Asteroid Belt Gm | Computer Concepts|B C|GJ £7.80
Alien Swirl Gm |Program Power B C|GK £6.95 Asteroid Miner Gm | Optima B c|oP £8.95
Airlift Gm |Bug Byte B C|KP £5.50 Astro Navigator Gm | Micro Power B C|GK, £6.95
Allaboard Ed |Arnold-Wheaton B CclAaw £9.95 Atlantis Gm | 1JK Software B C|IT £6.95
+ VAT Atomic Protector Gm | Optima B Cc|op £8.95
Alligatacalc Do |Alligata B C|SY £9.95 Atom Smasher Gm | Romik B.E C|RO £6.99
Anagrams Do |Cylindrical Aviator Gm | Acornsoft B C.D|AL £14.95,
Software AB C|CS £3.95 £17.65
Angles and Parallel Lines Ed |Scholar B C.D|SC £5.50, Awari Gm | Foilkade B C|NR £5.95
£7.50
Angles and Triangles Ed |[Scholar B CD|SC £5.50, Backgammon Ut | Bug Byte B C|BB £8.00
£7.50 Bailiff Ed | Sulis B C|SU £9.95
Angle Tutor Ed |Pee Bee B C.D|PB £9.95, Balance Your Diet Ed | Cambridge Micro [B C,D|CM £13.95
£12.45 +£1.62
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Ballard Ed | Ed.Soft B C|ES £3.00
Ballooning Ed | Heinemann B C[HE £7.25 + SOFTWA RE SUPPLIERS
VAT
L I
Balloons Gm|cJE B C|nv £6.00 P
icros
Bandiis at 3 O’Clock Gm | Program Power B.E C|GK £6.95 AA Anthony Aspitel Software BR Bridge Software
Bank Ed | Primary B C.D|PP £5.95, Systems 36 Fernwood
£7.95 56 London Road Mnrpkle Bridge
Harleston Stockport
Bank Statement Ed | Scholar B CD|SC EEGB.OO(; Narfolk Cheshire SK6 S5BE
] 2 IP20 9BZ
Barset and Barpic Ed | Longman B C.D|LM £14.50 BU Busco
+ VAT AB  ABC Primary 16 Colwill Walk
Barrage Ed | Program Power B C|GK £7.95 19 Crumstone Court Mainstone
Base 10 Ed | Dial B C.D|DL £4.95, F A Estate Plymouth
ngwo
: . e Newcg:’tle Upon Tyne CA  Carvells
Basic Goodies Ut | Simensoft AB C|MS £5.95 3/7 Bank Street
Basic Maths Ed | Aztec S/W AB C "11 EEQS‘.;%O AD  Dial Software Rugby
Basic Number Help Ed | Longman B C,DJL] E]:é 95. z’)i'l:::llzrnd Road cD Ciznondate Enterprises Ltil
¥ i
gasi]c Sta(issﬁcs Iés riﬂopak g E ’I\;I: g;gg Bristol ;fo!:;:g::}:z“,
attlezone Six m | Kansas . Staffordshire
Battlezone 2000 Gm | Lothlorien B clo T R i i <k iy ST4 1JH
Battle Tank Gm | Superior Software | B C|SE £7.95 Sheffield WS1 4ET
BBC Artfun Do | R.H. Elecironics |B  C|RH £9.95 ce ngﬁﬂ:‘,?ﬁze;
BBC Kaleidoscope Ed [ Dial B C[DL £8.50 Ad M;Hm:;x e e
BBC Lo Ed | Dial B C.D|DL £6.50, 1 Buckhurst Roa
S " £8.00 ey Mal Synars CH  Chalksoft Ltd
BBC Octuplet Ed | Dial B c|pL £8.50 E“"“t it 37 Willowslea Road
Beebart Ut | Quicksilva B c|Qs £14.95 Worchester WR3 7QP
Banner Do | Micro-Aid AB C|IZz £2.95 AK ASK. Lid
Beat the Bug (Molecule) Gm | Bridge B c|Br £6.90 London House i CR - C Sewtats Led
Bed Bugs Gm | Optima B c|opP £8.95 pper mond Roa 9 Kings Yard
Bee Base Ut | GCC B E|GL £45.94 London SW15 2RP Carpenters Road
Beeb-Chase Gm | Database Software | B C|NU £7.50 Al S AESiEa L London E15 2ZHO
Beebmunch Gm| LLLK. S/W B CliJ £5.95 4a Market Hill CR Carvmdii & .
Beebtrek Gm | Software for Al | AB C|KN £7.95 Cambridge CB2 3NJ ikt DO
9 Carswell Barn
Bells Ed | Dial B C,D|DL £4.95, Faringdon
£6.50 AM  Microplus Software Oxon SN7 8JN
BEEP-BEEB Gm| K B clu £3.95 f”;“"' Way
Beep-Beeb (Super Simon) Gm | IJK Software B Clld £4.50 i CcSs Cylindrical Software
Beebcalc Bs | Gemini B C|GM £19.95 KO A 177 College Road
mCoN Moseley
Beebmon Ut | Program Power AB C|GK £7.95 23 Hivings Hill Birmingham B13 9LJ
Beebplot Bs | Gemini B C|GM £19.95 Chesham
Beeboids Gm | Odyssey AB C|OG £2.75 Bucks HP5 2PG cs Stable Software
Beebon Mon Ut | McKeran AB C|MK £2.00 Compton Street
Beebsynth Ut | Clares AB clcL £7.95 A e a oo Compton
Beeb-Tote Gm | Program Power |B  C|GK £5.95 Bastigetohe Nr Winchester
Hants
Beefeater Ed | Sulis B C|suU £7.95 Hants
Bertie Bear Ed | Dial B C,D|DL £4.95, CcT Cottage Software
£6.50 AS ASP lSofm'uren o g Heather Cottage
Besieged Ed | Sulis B C|su £9.95 i gf;; i Selly Hill
Beyond Basic Ed | BBC/NEC AB C|KB £7.25 T :’:If::yy EakiE
r
B!lilards Gm | H anfi H Software | B C :H iB.SO AV A J Vision Service Ltd
B!rds of Prey Gm | Romik B.E C|RO 6.99 61 Jeddo Road cu Level 9 Computing
Bismark Gm | ASP Software B.E C|AS gggg London W12 9ED 229 Hughenden Road
Blagger Gm | Alligata B.E C|SY ) High Wycombe
Boat Race Ed | Pee Bee B C,D|PB £8.50, AW g_ﬂ"“-w’;’e‘.‘b‘l‘;"h?oﬂ;;tei Buckinghamshire HP13 5PG
£11.00 ware Publishing ision
£ Parkside Lane CX Contex Computing
Blackjack / Textpro ?l:}': Software Invasion | B ClIS £6.95 Leeds LS11 5TD 15 Woodlands Close
Cople
Bomb Alley Gm | Software Invasion | B CclIS £7.95 BB g;“:"ﬂv“ H Bedford MK44 3UE
Bomber Scramble Gm | Kansas B ClkaA £9.50 ey inne
o Canning Place DA Davy Computing Ltd
gzunce gm g;:;pulercat A.B g gg Eggg Liverpool L1 8JB Moorcroft House
uncers m B i 2 Clarence Lane
Bounty Pirates Gm | Aztec S/W AB C|IB £5.50 BE ,‘33‘:"”: 5‘9 Sheffield 3 7UZ
Boris in the Underworld Gm | Superior B C|SE £7.95 ox
5 High Wycombe DB 31 Topcliffe Mews
Boxes/Maze Ed | Primary B CD|PP £5.95, Bucks HP11 2TD Wide Lane
£7.95 Morley
Brain Teasers Gm | Dynabyte AB C|DB £5.95 BK BAKsoft Yorks
Break-Up Gm | Miking S/W B C|KC £3.95 34 Humberstone Road
Breakout Gm |LJ.K, S/W AB C|lJ £3.95 Cambridge DC 2D.§AI-JIC'C. :-It:' e
Breakout Gm | Bryants S/W B C|HW £3.75 SPEriy sou
Brick "em in Gm | Software For Al |[B  C|KN £6.95 BMEEBins Moow Softeue Ca. fhendiey
= Freepost Greater Manchester
Bridge to the East Gm | Ixion B C|IN £8.05 Swanley WN2 3BN
Bridgeman Gm | Bridge B C|BR £6.90 Kent BRS 7UY
Budget Bs | Micropax B C|MP £7.95 DK DK Tronics
Budget-Multiproduct Bs | Micropax B C|MP £12.95 BO  Bourne E""c"‘;,'.""" Software Unit 2 4 1
Budget-Multiproduct Bs |Micropax B D|MP £25.00 Headbourne Worthy Shire Hill Industrial Estate
1 Gm | Al P £7.95 Winchester Saffron Walden
Highisster i foRata = ; Hants SO23 7SQ Essex CB11 3AX
Bug Bomb Gm | Virgin Games B C|VG £7.95
Business Game Ed | Acornsoft AB CJAL £9.95,
£9.20 ER
Bun Fun Gm | Squirrel Software |AB C|SS £6.50 CON TINUED oV
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~\" Circle Tutor Pee Bee B C.D|PB £9.95,
3 £12.45
Circus Gm | Digital Fantasia B CINT £8.95
Canyon Gm | BBC Pubs B c City Defense Gm | Bug-BYte B C|BB £7.50
Capitals Ed | Edsoft B C Classification (In)vertebrates Ed | Scholar B CD|SC £6.00,
Capitals and Punctuation Ed | RJE Software AB C £8.00
Carbohydrate Metabolism Ed | Garland Comp. B ClJX £18.24 Claws Ed | Bryants S/W AB C|HW £3.75
Car Journey Ed | Heinemann B C|HE £9.25 Clone Ranger Ut | J.C. Software B DlIS £11.60
+ VAT Cloze Ed | GED Software B C|GD £4.50
Caplett 1 Ed | Scholar B C,D|SC £7.00, Cloze Procedure Ed | Bryants S/W AB C|HW £4 85
£9.00 Code Breaker Gm | Program Power AB C|GK £4.95
Caplett 2 Ed | Scholar B C.D|SC £5.50, Code-Breaker Ed | RJE Software AB C|RJ £4.95
£7.50 Collectors Catalogue Do | Acornsoft B C|AL £9.95
Carousel Gm | Acornsoft B C|AL £9.95 Code Race Ut | Computer Concepis| B C|GJd £6.67
Car Race Gm | Kingfisher B C|KF £6.90 Coin Analysis Bs | Micro-Aid B Cliz £4.95
Cashbook Accounts Bs | Gemini B C|GM £59.95 Colditz Adventure Gm | Superior Software |B C|SE £7.95
Cashbook Do | Micro-Aid B cliz £5.95 Colossal Adventure Gm | Level 9 Computing | B CjCcu £9.90
Cashbook Do | Micro-aid AB C|IZ £13.95 Colour Snap Ed | Ega Beva B C|EB £11.95
Cassette 99 Ed | Ludinski CAL AB C|KA £5.00 Comatch Ed | Clares AB C|CL £4.95
Castle of Riddles Gm | Acornsoft B C|AL £9.95 Commercial Accounts Bs | Gemini B C|GM £19.95
Catalog Bs | Dialog B C/ Community Gm | Ixion B C|IN £6.90
D|DG £19.50 Compass Ed | GED Software B C|GD £4.50
Compendium Gm | Computercat B C|CC £5.95
Catalogue Ut | Baksoft AB C|BK £4.00 Connect 4 Gm | Database Software |B C|NU £5.90
Cat and Mouse Ed | Kingfisher AB C|KF £6.90 Conquering Everest Gm | ASP Software B,E C|AS £6.99
Cat & Mouse Gm | Micro Power AB C|GK £4.95 Constellation Ed | Program Power B C|GK £6.95
Catchapple Ed | Kingfisher AB C|KF £6.90 Constellation Do | Superior E C|SE £7.95
Caveman Adventure Gm | Program Power B C|GK £6.95 Contours/Places Ed | Primary B C,D|PP £5.95,
Caves of Anoran Gm | FBC Systems B C|FB £7.00 £7.95
Cells & Serpants Gm | ASP Software B.E C|AS £6.99 Co-ordinates Ed | Primary B C.D|PP £5.95,
Cells & Serpent Gm | Hexagon S/W AB Cl|JA £5.00 £7.95
Centibug Gm | Superior B,E C|SE £7.95 Contract Bridge Gm | Alligata B C|SY £9.95
Central Heating Ed | Heinemann B C|HE £9.25 Contribution Analysis BS | Micropax B C|MP £7.95
+ VAT Cookbook Wizardry Do | Database Software |B C|NU £7.50
Cesil Ed | Dial B C,D|DL £6.50, Corn Cropper Gm | Cases A,B.EC|CE £6.95
£8.00 Corporate Climber Gm | Dynabyte B,E C|DB £7.95
CESCIL Ed | Eduquest AB C|NW £19.95 Cosmic Asteroids Gm | Alligata B C|AG £4.95
Cesil Interpreter Ed | Computersmith B C|LC £15.00 Cosmic Fighters Gm | Kansas B C|KA £9.50
Challenger Gm | Joe the Liar B C|JL £7.45 Cosmic Kidnap Gm | Superior B C|SE £7.95
Character Shapemaker Ut | Square B Cc|sQ £7.00 Coucapcur Ed | Ed. Soft B C|ES £4.95
Chargen Ut | Busco AB C|BU £3.95 Countdown to Doom Gm | Acornsoft B C|AL, £9.95
Chargen and Demo Ut | Rainbow Research |B C|RR £8.50 Counter Attack Gm | OIC B {od [0)] £6.50
Character Builder Ut | Davensoft AB C|NX £4.95 Counting Ed | Clares AB C|CL £4.95
Character Enlarger Ut | Cylindrical Counting Ed | Cottage Software |B C|CT £9.50
Software AB C|CS £3.95 County (SW/SM) Ed | Bryants AB C|HW £4.85
Character Orientating Ut | Cylindrical Cowboy Shoot-out Gm | Micro Power B C|GK £5.95
Software AB C|CS £3.95 Cranky Ed | ASK. B C|AK £9.95
Character Generator Ut | MP S/W B CclJz £3.00 Crazy Cut Gm [ R.H. Electronics B C|RH £8.95
Character Generator Ut | Software for All B C|KN £4.95 + Crazy Painter Gm | Superior Software |B C|SE £7.95
Characters Ut | Computer Concepts| A,B C|GJ £6.67 Creating a Monster/Word
Characters & Envelope Ut | Electronics B C|IF £5.50 Finder Ed | Heinemann B C|HE £9.25
Definer Applied +VAT
Chard Ut | System B C|sY £9.00 Creative Graphics Ut | Acornsoft B,E C|AL £9.95
Chargen Ut | Odyssey AB C|OG £4.50 Cricket Gm | SJG Soft B C|SJ £7.50
Chemical Analysis Ed | Acornsoft B C|AL, G £13.80 Crime and Detection Quiz Do | Acornsoft B,E C|AL £12.65
Chemical Collisions Ed | Cambridge Micro |B D|CM £15.00 Croaker Gm | Program Power B,.E C|GK £9.95
+ VAT Crocodiles Ed | Bryants AB C|HW £4.85
Chemical Simulations Ed | Acornoft B C|AL, G £13.80 Crossed Words Ed | Aztec S/W AB C|IB £6.50
Chemical Structures Ed | Acornsoft B C|AL, G £13.80 Crunch Ed | Oxhey Tutors B c|OoT £6.50
Chemistry Ed | Program Power B.E C|GK £6.95 C. Rules Ed | Ed. Soft B C|ES £5.95
Chess Gm | Program Power AB C|GK £5.95 Cube Master Gm | Acornsoft B C/
Chess Gm | Program Power B,E C|GK £7.95 AL £9.95
Chess Gm | Acornsoft B.E CJ|AL, G £9.95 Curse of the Middle Gm | Merlin B C|MN £7.95
Chess Gm | Bug Byte B C|EA £11.50 Curve Stitch Planner Do | Dial B C.D|DL £4.95,
Children From Space Ed | ASK. B AK £9.95 £6.50
Childs Play Pack Ed | Dial B C,D|DL £6.50, Cut ‘n’ val Ed | MP Software B C.D|MP £14.50,
£8.00 £17.50
CHI-Squared Bs | Micropax B C|MP £7.95 Cybertron Mission Gm | Micropower B C GK £7.95
CHI-Squared, contingency Cylon Attack Gm | A&F B C|GE £8.00
tables Bs | Micropax B C|MP £7.95
Chords Ed | Aztec AB C|AZ £6.50 Dairy Farmer Ed | Heinemann B C|HE £9.25
Christmas Carols Do | Ega Beva B C|EB £9.95 + VAT
Dallas Gm | Cases A,B,EC|CE £6.95
Dambusters Gm | Alligata B C|SY £7.95
Danger! UXB Gm | Program Power BE C|GK £7.95
|
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Dap 1

Dap 2

Dare Devil Dennis
Database
Database
Data-Quiz
Database
Database
Database
Database
Database
Database

Data File

Datext

Dating Game
Defchr

Demon Decorator
Demon Knight
Density and Circuit
Descender
Design

Desk Diary
Detective
Detective

Devil's Causeway
DFM Database

DFS Upgrade
DFM Mail Labels

Dictator
Disassembler
Disassembler
Dissassembler
Dissassembler
Dissassembler
Dissassembler

Distances

Dissembler

Digital X-Word Compiler
Dmon

Dmove

DNA Replication
Dodgy Dealer
Dracula Island
Dragon Rider

Dragon Quest II
Dragon Quest
Draughts /Reversi

Draughts

Draw

Drawing

Drawing Pictures and Puzzles

Dr. Who: The First Adventure

Dungeon Adventure

Dynamic Nuclear Magnetic
Resonance Spectroscopy

Eagle Empire

Eagle Empire

Early Learning

Early Numbers

Early Warning

Easycalc

Easy Graphics

Easywrite

Ecological Simulations
E.D.G. Graphics Package

Ed-master

Educare’s 50
Education (1)
Educational (1)
Educational (2)
Educational (2)
Education (3)

7 Educational Games

Ut
Ut
Gm
Ut
Bs
Ut
Ut

Ed
Bs
Bs
Bs

Ut
Ut

Gm
Ed
Gm
Ut

Gm
Gm
Gm

Ut
Bs

Gm
Ut
Ut
Ut
Ut
Ut
Ut

Ed
Ut
Gm
Ut

Ut

Gm
Gm
Gm

Gm
Gm
Gm

Gm

Ut
Ed
Gm
Gm
Ed

Gm

Gnomonica
Gnemonica
Visions
Computercat
Gemini

Bryants S/W
R. H. Electronics
Acornsoft

Ed. Soft
Primasoft
Computercat
Software for All
Kansas

Optima
Acormsoft
Micro-Aid
Program Power
ASP Software
Acornsoft

FBC Systems
Beebug

Acornsoft

ASP Software
Computersmith
Anirog Computers
Dialog

Alligata
Dialog

D. K. Tronics
Superior
Simonsoft
Micro Power
Program Direct
Davansoft
CJE
Microcomputers
Micro-Aid
Rainbow S/W
N. Darwood
Alligata

FBC Systems
Garland Comp.
(o] (0}

Kansas
Salamander
Software

Bug Byte

Bug Byte
Acornsoft

Superior

Program Power
B.B.C.

Ega Beva

BBC Pubs

Level 9 Computing
Microwave

Salamander
Alligata

B.B.C.

Bryanis S/W
A&F Software
Zero Software
Hexagon Software
System Software
Garland
Salamander

R. H. Electronics
Educare
Microplus

Golem

Microplus

Golem

Microplus
Micromail

m

wm

wm
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00

GN
GN

CcC
GM
HW
RH

ES

1
KN

OP

1z
GK
AS

FB
BE

AS
LC
0A
DG

sY
DG

DK

MS
GK
NP
NX
NV

1z
KS
JB

AG

SA

KB
HW
GE

HX
SY

SA

RH
EU
AM
OB
AM
OB
AM
OE

£15
£20
£7.95
£12.95
£19.95
£4.88
£12.95
£11.90
£19.95
£9.95
£11.95
£9.95
£12.50
£9.95
£12.65
£2.95
£6.95
£6.99
£11.90
£7.50
£10.00,
£19.00
£9.95
£6.99
£5.50
£6.00
£24.00

£29.95
£10.00

£6.95
£7.95
£6.95
£5.95
£3.00
£5.95
£5.00

£4.95
£2.50
£6.00

£7.95
£11.95,
£19.95
£12.50
£17.65
£6.50
£9.50
£7.95

£11.50
£11.50
£9.95,
£9.20
£6.95
£9.95
£10.00
£9.95
£10.00
£9.90
£3.95

£7.95
£7.95
£10.00
£4.80
£6.00
£12.95
£13.50
£10.00
£16.50
£19.95,
£24.95
£12.95
£7.95
£4.25
£8.00
£5.25
£8.00
£5.25
£5.75

FTWARE SUPPLIERS

DG

DO

DS

EG

EL

GD

GK

Dialog
19 Short's Gardens
London WCZH 9AT

Doctor Soft

258 Coneygree Road
Peterborough

PE2 8LR

Diamondsoft Ltd
Cheadle Hulme
Cheadle

Cheshire SK8 5YB

Ebury Software

National Magazine House
72 Broadwick Street
London W1V 2BP

SESS Ltd

Central Trading Estate
275-277 Bath Road
Bristol BS4 3EH

Heinemann

Computers in Education
22 Bedford Square
London

Logic Systems
85 Hemingford Road
Cambridge

ECL Software
29 Richmond Close

Ware
Herts §G12 OEN

Etna Software
West End House
West End Lane
Marshchapel Lincs
Educare

139a Sloane Street
London SWIX 9AY

FBC Systems
10 Castlefields
Main Centre
Derby

4MAT Educational Software
Linden Lea
Rock Park

Barnstaple
Devon EX32 9AQ
Wida Software

2 Nicholas Gardens
-London W5 5HY

70 Stoke Road
Bletchley
Milton Keynes

A&F Software

83 Hyde Road
Gorton

Manchester M18 7JD

Computer Concepts

16 Wayside
Chipperfield
Hertfordshire WD4 9JJ

Micro Power Ltd
8/8a Regent Street
Chapel Allerton
Leeds LS7 4PE

Gemini

9 Salterton Road
Exmouth

Devon EX8 2BR

CONTINUED OVER

GR

GS

GY

HC

HE

HG

HN

HW

HX

IF

Is

Griffin Software
285 Ealing Road
Alperton
Wembley
Middlesex

HAO 1HJ

Gaelsett Software
44 Exeter Close
Stevenage

Herts

§G1 4PW
Huntsman Walk
Rugeley

Staffs WS15 2SN

H.C.C.S. Associates
533 Durham Road

Low Fell

Gateshead

Tyne and Wear NE9 5EY

Heinemann Computers in
Education

Freepost EM17

The Windmill Press
Kingswood

Tadworth

Surrey KT20 6BR

J Hargreaves
Updown
Pewley Way
Guildford
Surrey

Hutchinson
17-21 Conway Road
London W1P 6JD

Bryants (Educational) Software

1 The Hollies

Chalcraft Lane

North Bersted

Bognor Regis PO2]1 58X

Hexagon Software
17 Straits Road
Gornal

Dudley

West Midlands
DY3 2UR

Astec Software
25 St Mark Road

§30 5TS

lan Copestake

23 Connaught Crescent
Brookwood

Woking

Surrey

GU24 OAN

Electronics Applied

4 Dromore Road
Carrickfergus

County Antrim BT38 7PJ

I d K Software
9 King Street
Blackpool
Lancs

Ixion Software

10 The Crescent
Lympsham
Weston-Super-Mare
Somerset BS24 OBN

Software Invasion
50 Elborough Street
Southfields

London

Aardvark Software

15 Queensberry Avenue
Hartlepool

Cleveland TS26 INW
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_4 MODELS A/B

PORA
MBL 'I'E

\.‘ Forth Ut |H.C.C.S. B C|HC £34.72
/"¢ Forth Ut | Level 9 Computing |A,B C|CU £15.00
Forth Toolkit Ut | Level 9 Computing | B C|Cu £12.00
Eiffel Tower Ed | Chalksoft B C|CH £9.25 FORTH Ut | Acornsoft BE C|AL £16.85,
Eldorado Gold Gm | Program Power B C|GK £6.95 £16.10
Electric Ed |Daiabase Software [A,.B C|NU £5.50 Four-in-a-Row Gm | Dial B CD|DL £4.95,
Electricity Ed |Primary Programs |B C|PP £5.95 £6.50
Electron-Aid Ut |Dynabyte E C|DB £6.95 Frac Attack Ed | Shards B C\D|SH £6.95,
Elem-add and Elem-sub Ed |Cortage Soft B ClCT £7.50 £9.95
Empire Gm | Shards B.E C|SH £6.95 Fraction Chase Ed | GED Software B C|GD £4.00
Envelope Generator Ut | System B Cc|SYy £7.00 Fractions Ed | Garland B ClJX £7
Equation Balance Ed |RJE Sofiware B C|RJ £7.95 Fracts Ed | Cottage Soft B CI|CT £7.50
Escape From Moonbase Alpha| Gm |Program Power B.E C|GK £7.95 Franklins Tomb Gm | Salamander B C|SA £9.95
Essential French Verbs Ed |Carsondale B Cc|CD £11.50 Freefall Gm | Acornsoft B.E C|AL £9.95,
European Studies Ed |Aztec S/W B Cc|iB £6.50 £9.20
Escape from Pulsar 7 Gm | Digital Fantasia B C|INT £8.95 French Connections Ed | Cambridge Micro |B C,D|CM £15.00
Exmon Ut |Beebug B CE|BE £10.00, +VAT
£23,00 French Vocabulary Ed | Dial B C|DL £8.50
Explorer Ed |Longman B C,D|LM £9.95, French Irregular Verbs Ed | Carsondale B C|CD £18.86
£12.95 French Mistress 1/2 Ed | Kosmos B C|KM £9.95
Extended Colour Fill Graphics | Ed | Gaelsett Software |B C|GS £10.00 French Vocabulary Ed | Hargreaves B C|HG £6.50
Experiments in Artifical French Text Fill Ed | Carsondale B C|CD £9.95
Intelligence Ed |Ganymede Systems|B C|GY £9.95 French Tutor Ed | Salamander B.E CJ|SA £9.95
Eye Ed |Longman B C|LM £14.50 Fractions Hlustrated-1 Ed | RJE Software B C|RJ £5.95
Fractions Illustrated-2 Ed | RJE Software B C|RJ £5.95
Facemaker Ed |AS.K. B C|AK £9.95 French Abroad Ed | Micro-Aid B Ccliz £7.95
Factfile Ed |Cambridge Micro |B C,D|CM £20.08 Frenzy Gm | Persoft AB C|IY £5.75
Family Finance Do |R.H. Electronics B C|RH £12.95 Frogay Gm | Superior B C|SE £7.95
Family Games Gm |LJ.K. Software AB C|lJ £4.50 Frogjump Gm | Sapphire B C|SH £5.95
Fantasy Adventure Gm | Dial B C,D|DL £6.50, Frogger (Machine Code) Gm | A&F Software B C|GE £8.00
£8.00 Froglet Gm | ASP Software B.E C|AS £6.99
Fairground Gm | Superior Software |B C|SE £7.95 Fruit Machine Gm | Superior Software |B,E C|SE £7.95
Fairytale Gm | Molimerx B ClAJ £10.06 Fruit Machine Gm | Bug Byte B C|KP £5.50
Feasibility Experiment Gm | Digital Fantasia B CINT £10.29 Fruit Machine Gm | Alligata B.E C|AG £5.95
Female Reproductive Cycle Ed |Garland B C|JX £12.00 Fruit Machine Gm | Computersmith B ClLC £5.50
Felix and the Fruit Monsters Gm |Program Power B.E C|GK £7.95 Fruit Machine + Honest Joe Gm | Beebug B C|BE £7.50
Felix In The Factory Gm [Program Power B.E C|GK £7.95 Fruity Gm | Odyssey B c|oG £3.00
F For Freddie Gm | Kansas B C|KA £9.50 Fun to Learn Ed | Shards Soft B C,D|SH £6.95,
Fighter Pilot Gm | Kansas B C|KA £9.50 £9.95
File Handler Ut |Dial B C,D|DL £6.50, Fun Pack Gm | Sapphire B C|SH £5.95
£8.00 Fun plot Ed | Edsoft B C|ES £5.95
Finance Pack Bs |Dial B C,D|DL £4.95, Fun Sums Ed | Kosmos AB C|KM £4.95
£6.50 Fun with Numbers Ed | Golem” BE C|OB £8.00
Filer Bs | Micro Power AB.EC|GK £8.95 Fun with Words Ed | Golem B.E C|OB £8.00
Final Accounts Program Bs | Gemini B CD|GM £59.95 Fun Games Gm |B.B.C. AB C|KB £10.00
First Count Ed |Scholar B C,D|SC £5.00, Galactic Commander Gm | Micro Power B.E C|GK £6.95
£7.50 Galactic Firebird Gm | Kansas B C|KA £9.50
First Steps in Algebra Ed |[Small School B C|SM £6.95 Galactic Wipeout Gm | R. H. Electronics |B C|RH £8.95
Firehawks Gm |Postern B C|PT £6.95 Galaxy Birds Gm | Superior B C|SE £7.95
Fishy Business Gm | Salamander B C|SA £9.95 Galaxy Wars Gm | Bug-Byte B C|BB £7.50
Flint's Gold Gm | Micrograf B C,D|MF £6.95, Games Compendium B1/2 Gm | Salamandar B C|SA £6.95
£9.95 Games Pack 1/2 Gm | Processor B C|AP £5.95
FlZZ BUZZ Ed |G.E.D. Software B C|GD £4.50 Applications
Fizz Buzz Ed |Bourne AB C|B £4.50 Games Pack 1 Gm | Computersmith B CJLC £5.50
Flags Ed [IJK Software B Ccll £4.50 Games Tape 1 Gm | Pro Software AB C|SP £7.95
Flags Ed [Micro-Aid B Cliz £5.95 Games Pack 1 Gm | Computersmith AB CJ|LC £5.50
Flanders Ed |Focusplan AB C|FP £5.95 Game of Logic Ed | N. Darwood AB C|JB £8.00
Flexibase Dm,| Alligata B ClAG £9.95, Games of Logic and cunning Gm | Golem AB.EC|B £4.95
Bs £13.95 Games of Strategy Gm | B.B.C. AB C|KB £10.00 \
Flint's Gold Gm | Micrograf B C.D|MF £6.95, Games Pack 11 Gm | Micromail B C|OE £6.75 I
£9.95 G.B. Geograph6 Ed | Primasoft B C|PR £6.95
Floater Ed |Cambridge Micro |B D|CM £15.00 GCE Maths (0) 1/2 Ed | Bryants AB C|HW £9.50
+ VAT Genetic Code Ed | Garland Comp. B ClJX £17.65
Flush Ut [Micro-Aid AB ClIZ £1.00 Geography Map Ed | Bryants B C|HW £4.85
Football Pools Predictor Do |[Mayday Software |A,B C|IX £4.99 Geography
Footer Gm |Program Power B C|GK £7.95 France/Spain /Germany/1-
Forecast Bs | Acornsoft B C|AL £11.90 taly / Belgium /USA/India Ed | Corona B CD|JY £6.00,
Forecasting-single exponential | BS |Micropax B C|MP £4.95 £9.00
Forecasting-double German Irregular Verbs Ed | Carsondale B C|CD £13.80
exponential Bs |Micropax B C|MP £7.95 Get it Right Ed | Sulis B C|SuU £9.95
Forth Ut |Aztec B ClAaz £16.85 Get Set Ed | Griffin B C|GR £9.95
Get the Message Gm | Dial B C,D|DL £4.95,
£6.50
Ghost/Diamonds Gm | A Lane AB C|0C £3.00 ‘
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SOFTWARE LISTINGS 4

Ghost Maze

Gideon's Gamble
Glooper

Glycolysis - TCA Cycle
Gnasher

Gobbler

Golf

Golf

Golforama

Grand Prix

Grand Prix

Graph Capers Senior
Graphs

Graphics Aid Pack
Grafix

Golf

Golf

Golf

Gomoku

Graphics Package

Graph and Charts Pack

Graphics Pack
Graphs (Arithmetical)
Great Britain Ltd
Greater and Smaller

Grig Blitz

Group Statistics
Guardian

Guided Discovery
Gunsmoke
Guzzler

Handwriting 1/2
Hangdroid
Hangman
Hangman Player
Hangman
Hangman
Hangman
Happy Letters
Happy Numbers
Harmony

Heist

Helicopter Rescue/Tunnel/
Roadrace

Hell Driver

Hide and Seek
History Quiz
Hitch Hiker
Home Accounts
Home Accounts
Home Accounts
Home Finance
Hooked on Numbers
Hopper

Horror Castle
Horserace

Hot Cakes
Housekeeper

Howszat

Human Blood Groups
Hunchback
Hydraulics
Hyperdrive

“...1 Do’
Indentikit/Word Finder

Index

Index Numbers-Basket
Index Numbers-Changer
Indexit

Inhabitant

Inheritance
Inheritance
Inkosi

Gm
Ed
Gm
Ed
Gm

Do
Ed

Ut
Bs
Bs
Ut
Ed

Gm
Ed
Gm

‘Software for All
Superior Software
Microplus
Garland

Superior

MGB

Microplus
Computersmith
Dial

Software for All
Microplus

Gem

Bryants
Microwave NW
Williams
Bryants S/W
Bug Byte
Computersmith
Micro Power
Salamander
Software
Acornsoft

Bug-Byte
Bryants
Hessel
Scholar

Computercat
Micropax

Alligata

Etna Software
Software Invasion
Cpmputersmith

Chalksoft
Micromode
Micro Aid
Square
Micro Aid
Aztec S/W
MP S/W
Bourne
Bourne
Doctor Soft
Softspot

A Lane

Program Power
ASK

Acornsoft

Computer Concepts
Diamondsoft
Gemini

Persoft

B.B.C.

Acornsoft

Acornsoft

A&F

Dynabyte
Private Tutor

Heinemann

A&F

Garland

Superior Software
Database Software

1JK

Acornsoft
Heinemann

Microwave NW
Micropax
Micropax
Williams
Longman

S.W. Hessel S/W
Garland Comp.
Chalksoft
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HN
SE
AM

SE
MG
AM
LC
DL

HN
AM
GM
HW
MW
Wi
HW
BB
LC
GK
NZ

BB
HW

sC

CC
MP
SY
ET
1S

LC

CH

1z
SQ
1z
1B
Jz
BO
BO
DS
SF
ocC

GE

SE
NU
IT

HE
MW
MP
MP
w1
LM
w

KT

£6.95
£7.95
£6.95
£15.00
£6.95
£5.45
£4.95
£5.50
£4.95,
£6.50
£5.95
£4.25
£8.50
£4.85
£8.95
£10.00
£4.88
£7.00
£5.50
£3.95
£24,95

£9.95,
£9.20
£9.50
£4.85
£5.95
£6.50,
£8.50
£5.95
£7.95
£7.95
£9.95
£7.95
£5.50

£9.95
£4.00
£7.95
£7.00
£7.95
£5.50
£4.00
£8.97
£8.97
£6.95
£6.95
£4.00

£7.95
£9.95
£12.65
£7.80
£14.95
£19.95
£12.50
£10.00
£9.95
£9.95,
£9.20
£8.00
£6.95
£7.95,
£8.95
£9.25
+ VAT
£6.90
£15
£7.95
£5.50
£6.50

£12.65
£9.25
+ VAT
£6.95
£7.95
£7.95
£10.00
£9.95,
£12.95
£5.95
£34.70
£5.95

SOFTWARE SUPPLIERS
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iz
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JA

JB

I8

JZ

CONTINUED OVER

James Hager

7 Basset Sireet
Camborne

Cornwall TR14 8SW

Simon Hessel Software
15 Lytham Court
Cardwell Crescent
Bershire

Mayday Software

181 Portland Crescent
Stanmore

Middlesex HA7 1LR

Persoft

Freepost

Baildon

Shipley

West Yorkshire BD17 58X

Micro Aid

25 Fore Street
Praze Camborne
Cornwall TR14 0JX

Joe the Lion

213/215 Market Street
Hyde

Cheshire

SK14 1HF

dJ.B. Software

57 Meadow Crescent
Carleton

Poulton-le Fylde
Lancashire

FY6 7QX

Hexagon Software
17 Cambridge Grove
Otley

N Darwood Ltd

Petersfieild
Hampshire GU32 3PJ

Futura Software
63 Lady Lane
Chelmsford
Essex CM2 OTQ

d.C. Software

124 Woodlands Way
Southwater

West Sussex

RH13 7DR

Garland Computing
35 Dean Hill
Plymouth PL9 9AF

Corona Software
Corona House

21 Tennyson Avenue
London E11 2QN

MP Software & Services
165 Spital Road

Bromborough
Merseyside L62 ZAE

Kansas City Systems
Unit 3

Sutton Springs Wood
Chesterfield S44 5XF

BBC Publications

British Broadcasting Corpora-

tion
35 Marylebone High Street
London WIM 4AA

Kingfisher Computer Services

Durley Lane
Keynsham
Bristol BS18 2AQ

KH

KU

LC

LO

MA

MB

MD

MF

MiI

MG

MK

MM

MN

Superior Software
69 Leeds Road
Bramhope

Leeds

Kosmos

1 Pilgrims Close
Harlington
Dunstable

Software for All
72 North Street
Romford

Essex

Kudusoft

130 Main Street
Tweedmouth
Berwick-upon-Tweed
TD15 ZAW

Ludinski Computer-Assisted
Learning

24 Avondale Avenue
Staines

Middlesex

Computersmith

40 Greenfields Avenue
Bromborough

Wirral

Merseyside L62 6DD

Longman Group
Longman House
Burnt Mill
Harlow

Essex

Lothlorien

56a Park Lane
Poynton

Cheshire SK12 1AE

MP Software and Services
165 Spital Road
Bromborough

Merseyside L62 2AE

Microbyte Software
Freepost
Newquay TR7 2ZBR

MED

640 Melton Road
Thurmaston
Leics

Micrograf

120 Oxford Road
Reading

Berkshire RG1 7NL

Microgame Simulations
73 The Broadway
Grantchester
Cambridge

CB3 9INQ

MGB Software Support
52 Barley Croft
Harlow

Essex

David McKeran
23 Warwick Drive
East Herrington
Sunderiand

Tyne and Wear

M and M Software
1391 Leek Road
Abbey Hulton
Stoke-on-Trent
Staffs ST2 8BW

Merlin Computer Products
18 Mansel Sireet
Swansea SAl 585G
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MODELS A/B

(]
&
~
Intervention commercial
Intervention educational

Intro
Introducing Map Skills 1/2

Introduction to
Microcomputing in

Teaching

Invaders

Invaders

Invaders

Invaders

Invasion

Invisible Man

Invoicing

Invoices and Statements

Janeplus
Jars
JCB Digger

Jigsaw Puzzle
Johnny Reb

JR.

Jumbles

Jumbo

Jungle Ambush
Junior Maths
Junior Maths Pack
Junior Word Splits
Just a Mot

Kamikaze
Keeping Myself Alive

Katakombs
Keyrecog

Kidney

Kingdom of Hamil
Killer Gorilla
Knowledge Quest

Konexion
Kopfijager

Kremlin

Kubla Khan

Labyrinths of La Coshe
Ladder Maze

Landfall

Language Tutor

La Princesse (French)
Language-Lab

Landfall & Serpent
Laser Command

Laser Letters

Laser Zone

Las Vegas

Launching Logic

Learn Addition

Learn Subtraction

Leap Frog

Learning Compendiun |

Learning Compendiun II
Ledger

\ Letters

Let's Count

Librarian/Word Finder

IREFRESEER

SOFTWARE LISTINGS

System

System

Clares
Cambridge Micro

Hutchinson

Software Invasion
Superior Software
Software for All
Hexagon S/W
ASP Software
Chalksoft
Acornsoft

Gemini

Longman
Acormnsoft
Acornsoft

Ega Beva
Lothlorien
Software for All
Bryants S/W
Molimerx
Kindsoft

Aztec

Program Power
Sulis

Sulis

A&F

Heinemann

Golem

Ed. Soft
Garland
Acornsoft
Program Power
Pee Bee

M and M Software
Cambridge Micro

Doctor Soft
Blue Moon

Program Power
Superior

Virgin Games
Rainbow Research
Aztec S/W

M and M Software
GT Software
Program Power
Shards

Salamander
R.H. Electronics
Shiva

ABC Primary
ABC Primary
1JK Software
Ega Beva
Ega Beva
Micro Aid
Chalksoft
ASK

Heinemann
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Library Classification
Library Dewey Classification
Life

Life Plus

Lift

Lift off with Numbers

Lightpen Coloyrgraphic
Linear Programming

Linear Regression, Correlation
Lines and Angles

Link-4-Plus

Lisp

Lisp

Logo-Forth

Logo 2
Longitudinal Waves
Looking at Graphs

Looking at Scales

Look it up
Lorry/Farm

Lords of Time
Lost City
Lost In Space
Lunar Rescue
L Trap

Lunar Lander

Mach 1

Magic Adventure
Mailer

Mailing List
Mailing

Mailing System
Map Rally

Making Ends Meet

Manage
Mansion Murders
Mapping Skills

Mark Book

Mark Book
Martian Attack
Masterbard Hamlet
Master Copier
Masterfile

Mastermind
Matchup
Maths Invaders
Maths Man
Maths Pack
Maths Pack

Maths Topics 1
Maths Topics 2

Mathspell

Maths Topics 1

Maths Translation
Maths Tutors, Graphs
Maths Tutors, Vectors
Matching

Maze Invaders

Maze Man

Micro Budget

Meditor

Medmon

Membership Manager
Memocalc

Mental Arithmetic Tests
Mercy Mission to Mars
Merlins Castle

Meteors

Metrics (5)

Microbial Pop. Dynamics

Ut

Gm
Gm
Ed

Bs
BS

Gm
Ut

Ut
Ut
Ut

Aztec

Aztec S/W

Ixion

Mayday
Cambridge Micro

Shiva

R.H. Electronics
Micropax
Micorpax

4MAT

ABC Software
A.eom?ll

Aztec

H.C.C.S.

Computer Concepts
Heinemann
Heinemann

Heinemann

GED Software
Primary

Level 9

Superior Software
Salamander
Alligata

Gem

A&F Software

Gnomonica
Kansas
ASD Lid
Gemini
Micro-Aid
Acornsoft
Bourne

Cambridge Micro

Cases
Challenge Games
Heinemann

Carvells
BBC
Micropower
Sulis

Aztec S/W
Beebug

Micro Power
Edsoft

Stell

GED Software
Ega Beva
Dial

Cambridge Micro
Cambridge Micro

Diamondsoft
cup

Corona S/W
Salamander
Salamander
Clares

Micro Power
CJE
Microcomputers
Micro Power
MED

MED
Acornsoft
Microaid
Small School
D.A.C.C.
Pumpkin
Acornsoft
Chalksoft
Microwave NW
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IB
IN
IX
CM

SV
RH
MP
MP
FM
KR

HC

EH
HE

HE

GD
PP

cu
SE
SA
AG
GM
GE

GN

AS
GM
1z

BO
CM
CE
HE

CA
KB

10
BE

GK
ES
ST
GD
EB
DL

CM

DS
upP
Jy
SA
SA
CL
GK
NV

GK
MD
MD
AL
1z
SM
DC
PU
AL
KT
MW

£6.50
£6.50
£4.75
£4.49
£15.00
+ VAT
£14.95
£9.95
£12.95
£7.95
£5
£6.95
£16.85,
£16.10
£16.85
£59.00
£10.00
£12.50
£9.25
+VAT
£9.25
+ VAT
£4.50
£5.95,
£7.95
£9.90
£7.95
£9.95
£7.95
£8.50
£6.90

£39.95
£8.50
£5.75
£19.95
£7.95
£24.95
£8.97,
£10.98
£15.00
+ VAT
£6.95
£6.95
£9.25
+ VAT
£5

£15
£7.95
£12.95
£6.50
£10.00,
£19.00
£3.95
£5.95
£7.95
£4.00
£11.95
£4.95,
£6.50
£13.95
+ VAT
£15.00
+ VAT
£7.95
£18
£6.00
£9.95
£14.95
£5.95
£4.95
£6.00

£6.95
£9.50
£9.95
£9.95
£9.95
£6.95
£5.95
£5.00
£9.95
£9.95
£7.00
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SOFTWARE LISTINGS !
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Micro Man Gm | Pro S/W B C|LD £8.00
Micro Maths Ed |LCL AB C|KA £24.50 SOFTWARE SUPPLIERS
Micros in Classroom 1-5 Ed | Longman B C.D|LM £20.00
each
Middle Kingdom Gm | Pro Software AB C £7.95 MO  Micromode OH Edu-CAL
Microtext BS | Acomsoft B C|AL £49.85 el . e
Microtype Ed | Kansas B C|KA £12.50 Cheshire London W12 7BD
Micros in Maths Classroom Ed | Longman B C.D|LM £26.00 01 743 1579
i A - -er S = oI  0ICLtd
il . ck Green
:;uﬂ, Matss Gm | Ludinski B.E C|KA £6.50 oo 15 Burglead Close
ned Out Gm | Quicksilva Bl 56.98 Norwich College Town
Miner Gm | Ixion B C|IN £6.90 NR6 7AN Camberley
Minefield Gm | Eduquest AB C|NW £5.95 Surrey GU15 4XL
Minefield Gm | A&F Sofiware AB C|GE £6.00 MS Musicsoft
Missile Base Gm | Acornsoft B C|AL, £9.95 12 Fallowfield OP  Optima Software Ltd
Missile Control Gm|CJE B C|NV £9.00 m‘*"' 36 St. Petersgate
Microcomputers " Stockport SK1 1HL
Missing Signs Ed | Acornsoft AB CJAL £11.90 M Microwave NW
Missile Strike Gm | Superior B C|sE £7.95 W e Belfard Houd O ey Futaess.
Missing Length Ed | Scholar B C,D|SC £6.50, Stretford Watford
£8.50 Manchester M32 ODL Herts
n::;i:ln: Impossible gdm grel:rilw a.ﬂ g IJ?( Eﬁg(s) NC i e R S Calicas WD2 4NY
s 18 Brooklands Avenue PB Pee Bee Software
Mixed Games Gm | LJK. S/W AB ClIT £3.95 Cambridge PO Box 178
MMaths Ed | Ed. Soft B C|ES £4.95 High ‘;womh
Model A Invaders Gm | LJK. 5/W AB C|IT £4.95 NP  Program blrect Bucks.
Model B Invaders Gm | LJK. S/W B CclIT £6.95 37B New Cavendish Street
Moments + Van Ed | RJE Software B C|RJ £4.95 London W1M 8JR PD :ﬁamp D«g;ﬁdn.
range Close
:g:acono g(;n ;illgula B C|SY £7.95 NR Foilkade w 'ni el
ey Box ryants AB C|HW £4.85 Dept PR14 Et::.?loﬂs 948
Monster Maths Ed | Shards B C.D|SH £6.95, 66 Littledean
£9.95 Yate PP  Primary Programs
Monster Maze Ed | Kingfisher AB C|KF £6.90 Bristol BS17 4UQ Claypits
Monsters Gm | Acornsoft B.E C|AL £9.95, Debden Road
£9.20 NT Digital Fantasia Saffron Walden
Monsters and Giants Ed | Longman B C.D|LM £9.95, ::z:::;‘d e —— Essex CB11 348
£12.95 Blackpool PS  Psion Ltd
Monster Battles Gm | Bryants S/W B C|lHW £4.80 2 Huntsworth Mews
Moon Mission Gm | Superior B C|SE £7.95 NU Database Software Gloucester Place
Moon Raider Gm | Program Power B.E C|GK £7.95 97 Defoe Drive London NW1 6DD
Morse Code Ed | Philip Dodderidge |B  C[PD £6.50 cind e R o
Morse Code Fun Ed |Astec AB C|Az £3.00 iy E S ey Cliss
Moving Molecules Ed |CUP B c|cp £13.95 NV  CJE Microcomputers Glossop
Mr T's Alphabet Games Ed | Ebury B C|EB £12.95 25 Henry Avenue Derbyshire
Mt T's Measuring Games Ed | Ebury B C|EB £12.95 Rustington
Mr T's Money Box Ed | Ebury B C|EB £12.95 West Sussex BN16 2PA PT Postern Ltd
Mr T's Number Games Ed |Ebury B C|EB R T e ifo e
Mr T's Shape Games Ed | Ebury B C|EB £12.95 o ey LA PR it
Mr T Tells The Time Ed | Ebury B C|EB £12.95 Windsor Glas, GL54 58W
Multi-Aid Ut | Dynabyte AB C|DB £7.95 Berkshire SL4 1QP
Multifile Bs | Bug Byte AB C|BB £25.00
Multiple Choice Ed |Eduquest B C|nw £2500 NX Davansoft il v o
Multiply and Divide Ed | Cottage Soft AB clcT £7.50 l‘,"’"“?:’;’”:'“ Aberdeen AB1 6LL
Munchyman Gm | Micro Power A.B C|GK £5.95 D:;:f;ﬂa.;ﬂx ot
Music Ed | Ed. Soft B C|ES £9.95 m,:::"h .
Music Do |BB.C. AB C|KB £10.00 04 5 Anreg Cougetirs Ol Bale
Music Editor Ed | System B C|SY £9.00 26 Balcombe Gardens Amersham
Music Maker Gm | Rainbow S/W AB C|KS £3.50 Horley Bucks
Music Synthesiser Ut | Bug-Byte B C|BB £9.50 Surrey O Otk L
va
::::c :Insler Ed | Merlin B C|MN £6.95 OB Boless Iad sz s
ic Processor Gm | Quicksilva AB C|QS £14.95 77 Qualitas 13 P-hmto‘ :’;m
Music Quiz Do | Acornsoft B C|AL £12.65 Bracknell Southampton SOI 1LL
Musictools 1 Ut | Musicsoft B C|MS £5.75 Berkshire RG12 4QG
Musical Numbers Ed | Bryants S/W B C|HW £4.88 QT Qualitysoft
Musical Number Box Gm | Bryants S/W AB C|HW £3.75 OC A Lane (Software) 4 James Close
Mutant Invaders Gm | LLK. S/W AB clir £5.95 12/316 Seaside Bridgend
MX 80 Type 3 Screen Dump | Ut | Software for Al |A.B C[KN £6.95 BN s TR Glamorgan CF32 38J
My Mathematical Self Ed | Heinemann B C|HE £9.25 RJ RJE Software
+ VAT OE  Micromail 143 Montague Road
Mystery of the Jowa Star Gm | Shards B.E C|SH £7.95 PO Box 34 Leytonstone
Neanderthal Man Gm | Alligata B CisY £7.95 Leighton Buzzard LU7 8SJ London E11 3EW
Negadd & Negmin Ed | Scholar B C.D|SC £7.00,
£9.00 OF Swift Link Software RA Ratco Software
Neutron Gm | Superior B C|SE £6.95 u::zlﬂﬁcw;; Street :',; l- :Lc«mm Road
Night Sky Do |Bridge B C|BR £9.90 Birmingham B13 9LJ
Numerology Ed | Pumpkin AB C|PU £5.00 OG  Odyssey Software
8 Greenbrook Avenue RH  R. H. Electronics
{i.:dlcy Wood ghcs::rm:n .llgll
rnet rench’s Roa
Odds on Geography Ed | Dial B C.D|DL €:69550, Herts EN4 OLS Cambridge CB4 SNP
Odds on Inventors Ed | Dial B C.D|DL £4.95,
£6.50
Odds on Monarchs Ed |Dial B C.D[DL 19, CONTINUED OVER
£6.
-



- 4 MODELS A/B

Population Growth Ed | Cambridge Micro | B C.D|CM £13.95
+ £1.62
Procaid Ut | Micro Aid AB CliZ £3.45
Procflush Ut | Micro-Aid AB Cliz £1.00
Procvar Ut | Micro-Aid AB C|1Z £1.95
Proteanse Gm | D.K. Tronics B C|DK £6.95
Princess Gm | Aztec S/W AB C|IB £6.50
Pub games/Picasso package Gm | Starsoft B C|SR £9.95
‘}" Punc-Man Ed | Chalksoft B C|KT £7.95
Y Punctuation Ed | Bryants S/W B C[HW £4.88
Purchasing Bs | Acornsoft B DJAC £24.95
Odds on Musicians Ed | Dial B C.D|DL £4.95,
£6.50 Questionmaster Ed | Hutchinson B C|HN £28.75
Odds on Writers Ed | Dial B CD|pL £4.95, Q Bert Gm | Superior Software | B C|SE £7.95
£6.50
Oblivion Gm| Bug-BYte B C|BB £7.50 Railroader Ed |Stell B C|ST £7.95
Old Father Time Gm| Bug-Byte B ciBB £9.50 Record Changer Bs | Ad Vision B Cl|AV £19.95
oil Gm| Computersmith B clic £5.50 Record Keeper Ut | BBC Pubs B C|KB £13.80
Omega Probe Gm| Optima B clorp £8.95 Recover Ut | Baksoft AB C|BK £6.00
Ohne to:Nine Ed | Asomsolt B claL £9.95 Revenge of Zopr Gm | Kansas B C|KA £9.50
1-2-3 Snap Ed | Ega Beva B C|EB £11.95 Revers! Gm | Microbyte B C|MB £5.95
Optimon Ut | Optima B clop £9.95 Reversi Gm | Kansas B C|KA £6.25
Optics Ed | Hutchinson B clHN £18.40 Reversi Gm | Silverlind B C|SL £_6.95
Options Ed | System B clsy £23.00 Reversi 1 Gm | Program Power AB C|GK £5.95
Options Table Ed | A. J. Vision B C|Av £14.95 Reversi 2 Gm | Program Power | B C|GK £5.95
Order Processing Bs | Acornsoft B D|AL £24.95 Ripple Tank Ed | RJE Software B C|RJ £7.95
Oscilloscope Ed | RIE Sokware B clra £6.95 Road Runner Gm | Superior Software | B C|CH £7.95
Othello Gm| Computer Concepts| A.B.EC|GJ £8.95 Road Safety Ed | Bryants AB ClHW £4.85
Othello Gm | Computercat B clce £8.95 Robotic Sums Ed | GED Software B C|GD iEtLSO
Othello Gm | Sapphire B C|SH £5.95 Robot Gm | Miking S/W B C[KC £4.95
Rocket Raid Gm | Acornsoft B C|AL £9.95
> Roman Empire Gm | Lothlorien B C|LO £6.95
e = [pesiia B G Egl:)z'f)gé Roulette Gm | Program Power AB C|GK £5.95
Painter Gm|A&F B clGe £8.00 Row of Four Gm | Software For All B C|KN £6.95
Painting Ut | BBC AB CliB £6.0 Royalty Quiz Do | Acornsoft B C|AL £12.65
Paras Gm | Lothlorien B clLo £6.95 Russian Irregular Verbs Ed | Carsondale B C|CD §2l.00
Pareto Anlysis B Micropax B clmp £7.95 Russian Text Fill Ed | Carsondale B c|CD £11.96
Parity Ed | N. Darwood AB ClJB £10.00 Scales and Decimal Ed |RJE Software B C|RJ £3.95
Parts of a Sentence Ed | Scholar B C.D|SC £5.00, Estimation
£7.00 Science Pack Ed | Dial B C.D|DL £4.95,
Pascal Ed | Chalksoft B C|KT £5.95 £6.50
Payroll Bs | Micro-Aid B C|z £17.95 Science Fiction Quiz Do | Acornsoft B.E C|AL £12.65
Peeko Computer Bs | Acornsoft AB C|AL £9.95, Sets and Operators Ed | Shiva B clsv £14.95
£9.20 737 Simulator Flight Gm | Salamandar B.E C|SA £9.95
Peggit ED | Ed. Soft B C|ES £5.95 Scramble Gm | Bug-Byte AB C|BB £6.95
Password Ed | MP Software B C.D|MP £11.00, Scred Bs | Stable B C|Cs £18
£14.00 Scribe Bs | Merlin B C|MN £29.95
Pengwyn Gm | Postern B C|PT £6.95 Sea Cliff Erosion Ed | Cambridge Micro | B C,D|CM £15.00
Pentiles Ed | Silverlind B C|SL £6.95 + VAT
Perseus and Andromeda Gm | Digital Fantasia B CINT £10.29 Sea Lord Gm | Bug-Byte B C|BB £7.50
Personal Accounts Do | Kansas B C|KA £10.50 Sea Wolf Gm | Optima B clop £8.95
Personal Money Management | Do | Acornsoft B.E C|AL £11.90, Search for the Jewels Gm | SJG Soft B [of 3 £8.95
£11.50 Searchbas Ut | Micro-Aid AB Cliz £1.95
Pete the Plastered Postman/ Gm | ASP Software AB C|OD £8.50 Seed Germination Ed | Garland Comp. B ClJx £18.82
Pharoah’s Tomb Gm | A&F Software B C|GE £8.00 Seige Gm | Postern B C|PT £6,95
Philosopher’s Quest Gm | Acornsoft B C|GA £9.95 Sentence Maker Ed | Amold-Wheaton B ClAwW £9.95
Physics Ed | Program Power A.B.EC|GK £6.95 + VAT
Picture Maths Ed | A J Visions B Clav £9.95 Sequences Ed | Chalksoft B C|CH £5.95
Picfile Ed | Cambridge Micro |B C,D|CM £20.08 Shirley Conran’s Magic
Picture Spell Ed | GED Software B C|GD £5.00 Garden Do | Acornsoft B C|AL £9.95
Pieman Gm | Musicsoft B C|MS £3.75 Sheepdog Ed |Longman B C|LM £9.95,
Pinball Gm | Microbyte B C|MB £5.95 £12.95
Perspective Ut | Aztec B C|AZ £6.50 Sheepdog Trials Ed | Bryamis S/W B C|HW £4.80
Picasso GS Ut | Odyssey B C|OG £4.50 Shootout Gm | MP S/W B clJz £5.00
Picsave Ut | Hexagon S/W AB C|JA £6.00 Seek Gm | Program Power AB C|GK £6.95
Pick-a-Word Ed | Ega Beva B C|EB £11.95 Sentence Sequencing Ed | Acornsoft AB C|AL £11.90
Picture Maker Ut | Acornsoft B.E C|AL £9.95, Sentence Shaker Ed | GED Software B C|GD £4.50
£9.20 747 Gm | Doctor Soft B C|bO £7.95
Pirate Ed | Chalksoft B C|CH £9.25 747 Gm |D.A.C.C. B Cc|DC £9.95
Planes Gm | A&F B C|GE £8.00 Shadowfax Gm | Postern B CJPT £6.95
Planet Invaders Gm | Merlin B C|MN £7.95 Shape Generator Ut | Software for All B C|KN £11.50
Planetoid Gm | Acornsoft B C|AL £9.95 Shapes Package Ed | GED Software B C|GD £8.00
Plegaron People Eaters Gm | R. H. Electronics |B C|RH £8.95 Shape Snap Ed | Ega Beva B C|EB £11.95
Plotter Ed | Dial B C.D|DL £6.50, Shopping Ed | GED Software B C|GD £4.50
£8.00 Shrinking Professor Gm |[A&F B C|GE £8.00
Population Growth Ed |C.UP. B cljce £13.95 Shuttle Gm | Molimerx B C|MX £14.95
Poker Dice Gm | Program Power B C|GK £5.95 Signs Ed | Acornsoft AB CJAL £11.90 '
Powerboat Race Gm | Futura S/W B ClJC £7.95 Simple Word Processor Ed | A J Vision B ClAV £9.95
Polaris Gm | Bug Byte B C|KP £5.50 Simple Queues BS | Micropax B CiMP £7.95
Pontoon Gm | M and M Software B CIM £5 Simulation-Surgery BS | Micropax B C|MP £12.95
Pool Gm | Dynabyte B.E C|DB £7.95 Simulation-Carlton Trucks Bs | Micropax B cjup £12.95
6502 Development System Ut | Acornsoft B DJAL £49.85
Skwosh Gm | Miking S/W B C|KC £3.95
Sliding Block Puzzles Gm | Acornsoft B C|AL £9.95 1
T
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Sliding Block Puzzle
Ski Slalom

Slicker Puzzle

Snail Trail

Snake

Snake

Snake Pit

Snapper

Snig

Snooker
Snooker
Snorter
Snowball

Sort M/C
Sortbas
Soundplan
Spacehawks
Space Adventure
Space Cab
Space Fighter
Space Invaders
Space Pirates
S-Pascal

Spacex

Spaceguard

Space Hi-way

Space Kingdom
Space Maze
Spacefight

Space Warp

Space Fighter

Space Fighter

Space Games Pack 1
Space Games Pack 2
Space Games Pack 3
Space Games Pack 4
Space Ranger

Space Trek

Space Pirates
Speechparts

Speed and Light
Spelicheck (Wordwise)
Spell 7/Spell 9+
Spelitest

Spellings

Sphinx Adventure

Spreadsheet
Sprites

Spy

Squash

Standards and Variances
Starbattle

Starlander

Star Patrol

Starship Command

Star Trader

Starfighter

Star Trek Adventure
Star Trek

Star Maze

Star Patrol
Startrek/Candy Floss
Star Trek

Statpack

Starter Word Splits
Stock Control

Stock Control

Stock Control, classification
Stock Control-EOQ
Stock Control-Rog and Rol
Story ‘A’

Story A — Spanish Gold
Storybuilder

Stock Valuation

Stock

Stats 1

Subkiller

Submarines

Suffixes

Ed

Gm
Gm
Gm
Gm
Gm
Gm
Gm

Gm
Gm
Gm

Gm
Ut

Ut

Gm
Gm
Gm
Gm

Gm

Gm
Gm
Gm

Gm
Gm

Gm
Gm
Gm
GIT[
Gm
Gm
Gm

Ed
Ed
Ut
ED
Ed
Ed
Gm

Ega Beva

R. H. Electronics
D. K. Tronics

R. H. ELectronics
Kansas

Computer Concepts
Postern

Acornsoft

Computercat
Visions

Acornsoft

Beebug

Level 9

Micro-Aid
Micro-Aid

ME & P Products
Computer Concepts
Virgin Games
Kansas

Superior Software
Bug-Byte
Bug-Byte
Acornsoft

4MAT

MP Software
Amcom
Software For All
Program Power
Miking S/W
Bug Byte

MP S/W
Superior S/W
Futura S/W
Futura S/W
Futura S/W
Futura S/W
Microbyte
Program Direct
Bug Byte
Bryanis S/W
Acornsoft
Beebug
Primary Programs
Bryants

ECL

Acornsoft

Contex
Beebug

System
Aztec S/W
Micropax
Kudusoft
Kudusoft
Kudusoft
Acornsoft

FBC Systems
FBC Systems
Superior Software
Program Power
Database Software
Kudusoft

LJ.K. S/W
Hexagon S/W
Micro-Aid

Sulis

Acornsoft
Gemini

Micropax
Micropax
Micropax
Chalksoft
Chalksoft
Bryants S/W
Micropax

System

ME & P Products
D.K. Tronics
GED Software
Golem

m

wow
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RB
RH
DK
RH
KA
GJ

AL

CcC
Vi

BE
Cu
1Z
1z
KK

VG
KA
SE
BB
BB
AL

FM
MP
AO
KN
GK
KC
BB

JZ

KH
Jc

JC

Jc
MB
NP
KP
HW

BE
PP
HW
EL
AL

CX
BE

SY
IB

MP
KU

KU
AL

FB
FB
SE
GK
NU
KU
IT
JA
1z
Su

GM
MP
MP
MP
KT
CH
HW
MP
sY
KK
DK
GD
OB

£9.95
£8.95
£6.95
£4.95
£8.50
£6.67
£6.95
£9.95,
£9.20
£6.75
£8.95
£9.95
£7.50
£9.90
£1.00
£1.00
£10.00
£7.80
£7.95
£7.25
£7.95
£5.50
£5.50
£16.85,
£16.10
£10.00
£6.50
£7.45
£7.95
£7.95
£7.95
£11.50
£8.50
£7.00
£3.99
£3.99
£4.99
£4.99
£7.95
£5.99
£8.00
£4.88
£11.90
£19.00
£3.95
£4.85
£5.99
£9.95,
£9.20
£7.99
£10.00,
£12.00
£24.15
£5.50
£7.95
£5.50
£3.50
£6.50
£9.95,
£9.20
£9.50
£7.50
£7.95
£5.95
£7.50
£6.50
£5.95
£5.50
£9.95
£9.95
£24.95
£19.95
£7.95
£7.95
£7.95
£6.95
£7.95
£4.85
£7.95
£14.95
£15.00
£6.95
£4.00
£8.05

Super Fruits
Super Invaders
Superlife
Superplot

Super Spell
Supergolf

Super Hangman
Survival

Survivor

Swamp Monsters
Tables Test
Tables

Tables

Table Sums
Tabel Adventures
Tank Attack
Tanks

Tape Copy
Taxcale
Teacher's Toolkit

SOF

RO

RR

RS

SA

SC

SE

SF

SH

Si

SL

SM

CONTINUED OVER

Romik Software
272 Argyle Avenue
Slough

SL10 4HE

Rainbow Research
288 High Street
Ponders End
Enfield EN3 4HF

Redshift

12c Manor Road
Stoke Newington
London N16

Salamandar Software
17 Norfolk Road
Brighton

East Sussex

BN1 4AA

Scholar Soft
Coniseliffe
Woolsington Gdns
Woolsington
Newcastle Upon Tyne
NE13 8AP

Superior Software
69 Leeds Road
Bramhope

Leeds

Softspot

29 South Crescent
Prittlewell
Southend

Essex $S2 6TB

Shards Software
189 Eton Road

liford
Essex IG1 2UQ

Simonsoft
Front Street
Topcliffe

North Yorkshire
YO7 3Rd

S.d. Grist

127 Waxwell Lane
Pinner

Middlesex

Silverlind Ltd
156 Newton Rd.,
Burton-on-Trent

Gm
Gm
Ed
Ut

Gm
Gm

Gm
Gm
Ed
Ed
Ed
Ed
Ed
Gm
Gm
Ut
Ut
Ed

Staffordshire DE15 OTR

Small School Software
41 Sinah Lane
Hayling Island
Hampshire

PO11 OHJ

D. K. Tronics
Acornsoft
Golem

Beebug

Aztec

Squirrel Software
LJK.S/W
System

MP Software
M P Software
Bryants S/W
Bryants

ECL

Griffin

AS.K

Gem Software
Salamandar
Davansoft
BBC Pubs
Wida Software

SO

SP

sQ

SR

SS

ST

SU

sY

TE

urP

vi

vG

wi

SUPPLIERS

B C|DK £6.95
B ClAL £9.95
BE C|OB £6.90
B C|BE £10.00
AB C|AZ £5.50
B C|ss £7.50
B cjiT £3.95
B C|SsY £14.95
B C|MP £6.50
clJz £6.50
B C|HW £4.88
AB C|HW £4.85
B C|EL £5.99
B C|GR £9.95
B ClAK £9.95
B cjGe £7.95
B C|SA £7.95
AB C|NX £7.50
B C|KB £17.25
B CIFY £30.00
Solar Soft
5 Westmorland Drive
Camberiey

Surrey GU15 1EW
Sapphire Software

Box 6
Wakefield
Yorkshire

Square Software
12a Uplands Terrace
Swansea

W Glamorgan

Starsoft

9 Chatsworth Road
Worsley
Manchester

M28 4NU

Squirrel Software

4 Bindloss Avenue
Eccles

Manchester M30 0DV

Stell Software
36 Limefield Ave
Whalley

Lancs BB6 9RJ

John Wiley and Sons Ltd
Distribution Centre
Shripney Road

Bognor Regis

West Sussex PO22 9SA

System Software
12 Collegiate Crescent
Sheffield S10 2BA

Technical Education
112 City Road
London EC1

Cambridge University Press
Edinburgh Building
Shaftesbury Road
Cambridge

Visions Software
1 Felgate Mews
Studland Street
London Wé

Virgin Games
61/63 Portobello Road
‘andon W11 3DD

5 Belmont Avenue
Edmonton
London N9 7JL
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SOFTWARE LISTINGS

-4 MODELS A/B

Twenty Crosswords Gm | NEC B C|NC £6.90
SOF7-WA RE L /S T/NGS Turtle Graphics Ed | Acornsoft B C|AL £16.85,
£16.10
Type Easy Ed | Carswell B C|CR £8.95
g‘. Type Invaders Ed | Carswell B C|CR £6.95
Typing Tutor Ed | Contex B C|CX £9.99
Ultima-File Dm | Ixion AB C|IN £7.50
4 AN Ultracale Bs | BBC Publications B R|KB £74.95
g &Q % Unima Gm | Dial B C,D|DL Egs'!:d
Utilities Package Ut | Salamander B clsA £9.95
Teletext Pack Ut | Beebug B CD £10.00, Unoriginal Games Gm | McKeran AB C|MK £2.00
£12.00 Util-1 Ut | Gem Software B C|GC £9.95
Ten Little Indians Gm | Digital Fantasia B C £10.29 Utility Pack Ut | Computersmith B ClLC £5.50
Tense French Ed | Sulis B (o} £9.95 Utilities Ut | Qualitysoft AB C|QT £4.00
Tessalations Ed |Cambridge Micro |B D £25.00 Utilities Ut | ASD L«d B C|AS £5.75
+ VAT Utilities Ut | Golem ABEC|OB £5.95
Text Grader Ed | Hutchinson B C|HN £28.75 Utility A Ut | Micro-Aid AB Cliz £5.95
Text Print Extension Ut | Ratco Soft AB C|RA £2.00 Utility Pack Ut | Ega Beva B C|EB £7.95
Text Processing Pack Bs | Eduquest B C|NW £10.00
Theatre Quiz Do | Acomsoft B.E CJ|AL £12.65 Vader Raid Gm | FBC Systems B C|FB £7.50
The Frog Gm | James Hager B Ccliv £6.50 Valley Gm | ASP Software B C|AS £11.45
The Golden Baton Gm | Digital Fantasia AB C|NT £8.95 Valley of the Pharoahs Gm | FBC Systems B C|FB 9.50
3-D Mouse Maze Gm | Rainbow S/W B C|KS £3.50 Varkman /Meanies Gm | Aardvark Software | A,B C|IU £4.00
3.D Maze Gm | Hexagon S/W AB ClJA £6.00 View Printer Drivers Ut | Acornsoft B clal £9.95
3D Maze Gm | Earthshock S/W |AB L|KI £3.00 Views/Faces Ed | Primary Programs | B c|ep £3.95
3D Maze Gm | LJK. S/W B C £3.95 Viper Gm | R. H. Electronics |B C|RH £8.95
The Basic Lesson Ed | Ega Beva B C £11.95 Vocab Do | Beebug B C|BE £10.00
The Computer Programme Vogon Attack Gm | Micromail B C|OE £6.33
Programs Vol 2 Do |B.B.C B C £10.00 Vortex Gm | Software Invasion | B C,D|15 £7.95,
The Computer Programme £11.95
Programs Vol 1 Do |B.B.C. AB C|KB £10.00 Vu-calc Bs | Psion B C|Ps £14.95
The Golden Baton Gm | Digital Fantasia AB C|NT £10.29 Vu-file Bs | Psion B C|PS £14.95
The Graphics Lesson Ed | Ega Beva B C|EB £11.95 Vu-type Ed | BBC Pubs B C|KB £16.10
The Generators Gm | Quicksilva B cl|Qs £6.95
The Lemming Syndrome Gm | Dynabyte B.E C|DB £7.95 Wall Gm | Program Power B C|GK £5.95
The Frog Gm | Software For All B C|KN £7.95 Watts in Your Home Ed | Cambridge Micro |B C,D|CM £13.95
The Guns of Navarone Gm |D.ACC. B C|DC £7.95 + £1.62
The Theorem of Pythagoras Ed | Small School B C|SM £6.95 Whatsit Ed | Ed. Soft B C|ES £4.95
The Ring of Time Gm | Kansas B C|KA £9.50 What's it Worth? Ed | Arnold-Wheaton B clAwW £10
The Typing Master Do | Anthony Ashpitel |B C|AA £20.00 + VAT
The Wizard of Akyrz Gm | Digital Fantasia B CINT £10.29 Where? ED | Primary Programs | B clprp £3.95
The Garden Ed | Clares AB C|CL £6.95 Where? Ed | Program Power B.E C|GK £6.95
The Time Machine Gm | Digital Fantashia [A,B C|NT £8.95 White Knight Mark Eleven Gm | BBC Pubs B C|KB £11.50
There Ed | Golem B C|OB £8.05 Whitewash Gm | Amcom B ClAO £5.95
3-Deep Space Gm | Postern B CIPT £7.95 Whole Number Arithmetic Ed | RJE Software B C|RJ £7.95
3D-Tankzone Gm | Dynabyte B C|DB £7.95 White Barrows Congquering Gm | ASP Software AB CJ|AS £11.45
Time Ed | Stell B C|ST £7.95 Everest
Timeman Two Ed |Boume BE C[BO £8.97 Wizard Gm | Quicksilva 8 clgs £6.95
Timeman One Ed |Bourne ABEC|B £8.97, Wolfpack Gm | Doctor Soft B C|DO £7.95
£10.98 Woodstock BS | Micropax B D|MP £29.50
Time Series Analysis Bs | Micropax B  C|MP £7.05 Wordflash ED | Ed. Soft B C|ES £4.95
Timetabling OPT 1-6 Ed | Hutchinson B C|HN £17.25 Word Hunt Ed | Acornsoft AB CJAL £11.90
Timetabling TT 1-6 Ed | Hutchinson B C|HN £17.25 Wordmaster Ed | Sulis B C|SU £9.95
Time Traveller Ed | Sulis B C|SU £9.95 Word Perfect Ut | Doctor Soft B C|DS £9.95
Timetrek Gm | Micro Power B.E C|GK £6.95 Wordpower Ed | Sulis B Cc|SU £9.95
Tiny Pascal Ut |H.C.CS. AB E|HC £59.00 Word Processor Bs | Gemini B C|GM £19.95
Titrations Ed | System B C|SY £14.95 Wordprocessor Ut | ASD Lid AB C|AsS £5.75
Toolbox Ut | BBC Pubs B C|KB £21.00 What's Your Reason? Ed | Amold-Wheaton B C|AW £10
Toolkit Ut | Beebug B E|BE £27.00 + VAT
Touch Typist Ed | Computercat B clcC £9.95 Waordscan Gm | Dial B C,D|DL £6.50,
Touch Type Tutor Ed | Technical AB C|TE £4.95 £8.00
Education Word Sequencing Ed | Acornsoft AB CJ|AL £11.90
Towering Inferno Ed | Sulis B cisu £9.95 Wordspell Ed | Griffin Software B C|GR £9.95
Tower of Alos Gm | A&F Software AB C|GE £6.90 Words, Words, Words Ed | ASK B ClAk £9.95
Towers Ed | Bryants AB ClHW £4.85 Wordsworth Ut | lan Copestake B Clic £17.25
Towns of Britain Ed | Aztec S/W AB C|IB £6.50 Wordy Ut | Odyssey B C|AS £5.75
Towntest Ed | Silverlind B C|sL £6.50 Word Sequencing Ed | Acornsoft AB C|AL, £11.90
3-D Ice Hockey Gm | Computersmith B CJLC £5.50 Word-Square Gm | Dial B C,D|DL £4.95,
3inl Gm | R. H. Electronics |A,B C|RH £7.50 £6.50
Trafalgar Gm | Squirrel Software |B C|ss £8.00 Wordsworth Ut | lan Copestake B clic £17.25
2002 Gm | Superior Software |B C|SE £7.95 Wordy Ut | Odyssey B CcloG £4.50
Trailblazer Ed | Amold-Wheaton B Claw £12.95 Worded Ed | Processor B c|apP £5.95
+ VAT Applications
Tramix Gm | D. K. Tronics B C|DK £6.95 Wordpro Bs | UK Software B cliT £10.50
Tree of Knowledge Ed | Acornsoft AB.EC|AL, £9.95 Wordscan Bs | Dial B C|AD £12.00
Transistors Revenge Gm | Soft Spot B C|SF £6.95 World Geography Ed | Program Power B C|GK £6.95
Triangles/Regular Shapes Ed |Primary Programs |[B  C|PP £3.95 World Geography Ed | 4MAT B C|FM £10.00
Tripute Gm | Dial B C.D|DL £4.95,
£6.50 Xanagrams Gm | Postern B cleT £6.95
Zarm Gm | Micropower B C £7.95
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Machine Code
graphics
routines

for the
BBC MICRO

A&B,
ELECTRON

A set of subroutines for video games and graphics
writers, complete with manual and FULLY

COMMENTED SOURCE LISTINGS. Routines
include line draw with full shape rotation and

scaling, circle drawing & filling; sprite draw &
move; left & right screen scrolling.

Cassette £14.95
514" Disk (40 track) £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

.:Vid

i

Trade Enquiries Welcome

Tel: 07592 3723 (24 hours) [ WK’

 IVIVE [l

L 2 SAVINGS

PRINTERS EX VAT INC VAT
BROTHER HR 15 340.00 391.00
TRACTOR 6200 71.30
SHEETFEEDER 185.00 212.75
KEYBOARD 135.00 155.25
EPSON RX80T 212.00 243.80
EPSON RXBOF/T 237.00 272.55
EPSON FXBOP/T 324.00 372.60
EPSON MX100F/T 350.00 402.50
EPSON FX100F/T 430.00 494.50
FXB0 TRACTOR 30.00 34.50
JUKI 6100 335.00 385.25
MANNESMANN TALLY MT 80 199.00 228.85
OK! MICROLINE 80AP 180.00 207.00
OKI MICROLINE 82A 255.00 293.25
OKI MICROLINE 83A 395.00 454,25
OKI MICROLINE 92P 395.00 45425
SEIKOSHA GP 100A 165.00 189.75
SHINWA CP80 175.00 201.25
STAR GEMINI 10X 182.00 209.30
COMPUTERS

COMMODORE 64 152.17 17499
COMMODORE 1541 DISK 165.21 189.99
COMMODORE C2N CASSETTE 36.51 41.89
INTFACE 64-PAREL 59.50 68.43
APRICOT 2°D+MON 1.475.00 1.696.25
APRICOT 10MB 2.395.00 2,754.25
SANYO MBCH55 850.00 977.50
EPSON QX10 1600.00 1840.00

MAYFAIR MICROS

362 YORK ROAD, LONDON SW18 1SP
01-870 3255

LEARN TO PLAY
BRIDGE ON YOUR
HOME COMPUTER

Enjoy learning to play bridge with Bridgemaster, a
complete bridge tutor professionally prepared with
world expert Terence Reese.

Listen to the commentary as you are coached step by
step through the game. While you listen you will
learn and play bridge. Bridgemaster contains
commentary and computer tapes and a useful
reference book — everything you need to learn bridge.

bettered”’ Personal Computér World.

)9 e for

"2, " Home Computing Weekly.
For the BBC B, Electron, Sinclair ZX Spectrum,
Commodore 64 £19.95

BRIDGE
MASTER

Awvailable from Boots and other leading stores
or direct from Serin Software, Freepost, Dept
AB7, PO Box 163, Slough SL2 3YY.

Price sc= VAT, PEP Remittances payable to Serin Software

FAIRHURST
INSTRUMENTS LTD

Complete range of BBC equipment
including Econets, Printers, Plotters,
Colour Monitors, Graphic Tablets,
Upgrades, Disc Drives, Disc Controller

chips, Torch Computers, Z80 Discpack.

Extensive range of Software

Dean Court,
Woodford Road,
Wilmslow, Cheshire
Tel: 0625 533741
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ORGANISATION AT YOUR FINGER TIPS!

Haradware and Software for the BBC Micro. Just a few of
our Business, Domestic & Educational Programs
available on cassette or disc.

107 MEMO—CALC £1295+ VAT B C/D

“It must be among the least expensive pieces of useful software
you will ever buy” Revue by Practical Computing July 1983

This is a database/calcsheet program which is allows up to 255
columns. The number of rows is automatically set from 5 to over
1000 depending on the columns declared. Both numeric and
alphameric data can be stored in any cell and can be of any length
up to 255 characters

106 PAYROLL (W or M) £24.95each + VAT B C/D

Two part programs to handle the wages on a weekly or separately
on a monthly basis for up to 100 employees in memory at the
same time. Order as WEEKLY or MONTHLY. Deduct £5.00 if both
weekly & monthly programs purchased at same time. A PAYROLL
update service is offered at £6.00 per annum + VAT

304 STATPACK £9.95 + VAT B C/D

A statistic package written by Micro-Aid that first appeared in the
Personal Computer World magazine between autumn of 1978 and
the Spring of 1979 as a series of articles

This fascinating suite of modules will appeal to Schools, Colleges
and businesses alike proving extremely valuable

102 CASHBOOK £11.95 + VAT B C/D

FIRST CHOICE. This is a double entry cashbook program showing
cash and bank credits and debits, i.e 4 columns. Any number of
individual accounts can be used and analysed or totailled
individually or cumulatively by associated group

LANGUAGE & UTILITY ROM’'S from many sources from £18
]
SEIKOSHA SEND NOW FOR OUR FREE BROCHURE!

PRINTERS Most of our programs are on PRESTEL (Micronet)
* 60043703 and can be down loaded directly.

icro-A&id

S £120-£300 25 Fore Street, Praze, Camborne,
7 pealer enquiries welcome. Cornwall TR14 0JX UK Tel: (0209) 831274

=T sre—
w -]

EPROM PROGRAMMER DRAGON, BBC, SPECTRUM DEALERS

FOR THE BBC

A very high quality product direct from
the manufacturers, contained in attrac-
tive sloping box with low insertion force
socket and neon indicator for program-
ming fitted as standard, the software
adopts the high efficiency method for
programming 2764 and 27128. This
allows up to 100% faster programming,
software in machine code, supplied on
cassette and can be placed in eprom. Very
easy to use, menu driven with easy to use

{ A new range of printers
(Spectrum Compatible)
replacing
existing models.

BBC B Computer 1 5 £399.00
1.2 ROM £8.00
Tatung RGB Monitor: £247.00
Microvitec Monitor £247.00
Sanyo Green Monitors £97.00
Disc Drives from £199.00
Joysticks (Pair) £17.90
Wordwise Word Processor £39.00
rd Processor £59.00
Acorn Electron (Phone Avajlability)

All connectors, plugs and sdckets for BBC, ribbon cable, discs
C.20 C.15 C.12, cassettes elc. in stock

instructions. This unit is completely self Centronics Printer Cable (BBC & Dragon) £12.90
contained with its own power supply and R.T.T.Y. Program for BBC B £7.50
plugs into the user port. R.T.T.Y. Circuit Board including instructions £6.30
Eprom Version £20.00
THIS PROFESSIONAL UNIT ALLOWS: er Dust Covers £3.00
1. Will program: 2716, 2732, 2532, 2764 and 27128 eproms. 8l Gominl 10 Biirtet incl cabie £275.00
2. Copy eprom into memory and compute checksum. CPBO Printer (I f_.‘1t\\.-\ : £230.00
3. Blank check eprom Printer Cable (BBC or Dragon 32) ~£12.90
4. Program eprom from memory. Epson RX80, FT, FX80 (Phone availability)
5. Verify byte by byte and compute checksum. DRAGON SERVICE CENTRE
6. allow buffer start area to be changed. Dragon 32 £150.00
1. All operating system calls may be used when in menu mode. Dragon 32 Disc Drive (Inc. Controller) £275.00
8. Semi-intelligent programming. Typical time to program a 2764 8k device is approx. Io ks (pair) £14.90
50 sec. depending on the data to be programmed 7% Specirum 48K £129
| s i ¥ . pecirur aK .00
9. Additional software supplied to enable your own program (basic or machine code) to e e
: v ! ; . Spectrum 16K £99.90
be put into eprom with the necessary leader information to allow calling with a
*command. Downshift routine to enable basic programs to be run is also supplied. T S gt W for BBC. Dragon 32. ZX Spectr &
COST £46.50 please add 15% VAT £1.00 post and package Rl TS e il TR RO T L e
Please send SAE for full list. Post and package on small items €1
ORDERS TO: All available mail order. Access and Visa. 24 hour phone. All prices
- . nc i - 5%
H.C.R. ELECTRONICS, Industrial Unit, AB/6/84 MEMOETUEERRL fooe

Parker Road, Chelmsford, Essex CM2 DES. S P ELECTRONICS

Access Orders Phone: 48 Linby Road, Hucknall, Notts NG15 7TS.
| Chelmsford (0245) 350188 24 hours - TEL: Notts (0602) 640377

136 A&B COMPUTING JULY/AUGUST 1984



MODELS A/B ELECTRON

COMPUTER CLUBS

Cliup

It's easy 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 alone 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.

RADIO AMATEUR MICRO
USER GROUP

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 E16 will be on 10 July
(demo on database and log keep-
ing in Amateur Radio), 11th
September and 6th November.

The cost of membership will be
£2.00 per annum and all en-
quiries should be sent, enclosing
SAE to: The Secretary,
R.AM.U.G., C/o R.A. Webb,
39 Aldworth Road, Stratford,
London E15 4DN.

KINGSLYNN AND WEST

NORFOLK BBC MICRO
USER GROUP

Norfolk College of Arts and
Technology,

Tennyson Avenue,

Kings Lynn.

Tel: 61144 ext. 323

CATERHAM LEISURE

CENTRE COMPUTER
CLUB

Caterham Leisure Centre,
Godstone Road,

corner

Join forces, mer?e

resources. Choose from

BBC and Electron clubs
around the country.

Tel: Caterham 48304
(M Goldsbrough) or
Caterham 43316 (J Hodges)
Contact: M Goldsbrough
(Centre Manager) or J Hodges

The club has started at the
Leisure Centre which has a
Model B BBC Micro available.
Meetings are on Thursday nights
at 8.00 pm and new members
(and their micros) are welcome
to come along.

THE FAREHAM AND
PORTSMOUTH AMATEUR
COMPUTER CLUB

23 Sandy Close,
Petersfield,

Hants GU31 4HF.

Tel: 0703 4059 (evenings)
Contact: Peter Smith

Established 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

BBC NORWAY

O-Inform

PO Box 716
N3191 Horten
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

PRESTON BBC USER
GROUP

8 Briar Grove

Ingol

Preston PR2 3UR
Contact: Mr D. Coulter

POTBUG BBC USERS
GROUP

8 St George's Avenue
High Lane

Tunstall

Stoke-on-Trent

Tel: 818499

Contact: Mr M. G. Forster

WEST HERTS 80 USERS
ASSOCIATION

St. Stephens Parish Centre

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 literacy scheme of
which the Association is a mem-
ber.

As an Association, with a
constitution, bank account, regu-
lar premises and organisational
experience, 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 off the A405
near St. Albans, within easy
access of the A5, M1, M10 and
Al.

The present membership
comes from 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.

NORWICH & DISTRICT
BBC MICRO USER GROUP
Department of Electronics
Norwich City College,

Ipswich Road,

Norwich NR2 2L.J

Tel: 0603 60011 ext 231
Contact: Paul Beverley

Meetings are held at Norwich City
College twice a month during
term time. On the first Tuesday of
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 £1.50).

BIG BEN CLUB

Contact: Herman van Gestel
Moye Keene 106
4791 BH Klundert
Holland

Described as a nationwide BBC
User Group in Holland, the Big
Ben Club has been around since

Caterham, each month at the Portchester Station Road the foundation back in April
Surrey CR3 6RE Community Centre. Bricketwood 1983.
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MP

Its easy B.B.C. MICRO SOFTWARE
to Complain about EDUCATIONAL RANGE
an advertl sement. '%: E‘%g"yﬁl%;ﬁ"ﬁ;'z iie“é?‘g?é'ﬁfe? il b o il
Once you know how.

PASSWORD — ENGLISH (BBC/B)

PASSWORD is a word game designed to teach spelling and
comprehension skills to junior school children. The player has landed on an
alien planet and must attempt to release a number of prisoners held captive

e games involves the completion of a series each with a missing word, a

One of the ways we keep a check on the correctanswer releases a prisoner. Graphics are used throughout the game

s X . The package comes with two files each containing 200 questions. Also

adverusmg that appears 1n the press, on supplied is a file maintenance program WORDFILE, this could be used to

. : - : create questions covering a wide range of topics
posters anc} in the cinema is by responding to £11.50 (Cass) £14.00 (Disc)
consumers’ complaints. CUT ‘N' VAL - MATHEMATICS (BBC/B)

Any Complajnt sent to us 1s consjdered CUT ‘N’ VAL is a highly versatile mathematics program suitable for use with

- s children from 7 to 16+. The program is designed to help the understanding of

carefully and. if there's da case to answer, a full a wide range of mathematical expressions and allows an exploratory or

s : : : investigative approach by the user. The package comes compiete with four

mvesugauon ‘15 made- sets of demonstration questions and full instructions. Further exercise sets

If you think you've got good reason to i e (e D O A
complam about an advertlsement. send off ACCURATE — MATHEMATICS (BBC/B)

for a Copy of our free leaflet. ACCURATE is a program designed to assist students abtain a reasonable

: eslimate to questions which require an expression to be evaluated. It is

It WIH te“ you all you REEd to know to suitable for use with students from 7 to 18 The program gives a set of

! questions which must be answered within a certain degree of accuracy

help us process. your Comp}alnt as selected from a menu at the start of the program. They may be set as

qulcl(ly as posslble, questions with answers accurate to 5 significant figures or between 5 and

Upy ) 30% of the answer as required. The program comes with full instuctions and

The _Advertls.mg Standagds Al.lth()l'lt'y. demonstration exercises. Further exercise sets are available

If an advertisement is wrong, were here to put it right. £11.00 (Cass) £14.00 (Disc)

ASA Ltd Dept 1 Brook Huuse, All prices include VAT and postage within UK. Send SAE for full range

y 3 . of programs and price list or ask your local dealer. Trade enquries

Tomngton Place. L()IldOﬂ W(_,IE 7HN welcome. Cheques payable to MP Software or phone with your

Access/Visa card number.
This space is donated in the interests of high standards of advertising. MP SOFTWARE & SERVICES

165 Spital Road, Bromborough, Merseyside L62 2AE. Tel: 051334 3472

" PERSONAL
COMPUTER

Micronet 800

138 A&B COMPUTING JULY/AUGUST 1984



MODELS A/B ELECTRON

MACHINE CODE

Machine Code

Peter Voke

capers

The BBC micro lacks a circle
drawing routine in its BASIC, in
spite of the wealth of other
powerful commands. Plenty of
people have wanted one, and it is
not too difficult to write a BASIC
subroutine that can do the job.

In machine code it is a dif-
ferent matter. The main reason is
that the obvious way of drawing a
circle, or any more general curve
like an ellipse, involves using
sines and cosines. There is
another way, equally accurate,
based on the famous 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, of course, since
the BASIC interpreter is doing it
in machine code, on the BBC
micro or any other computer. But
calling BASIC routines from your
own machine code is very dif-
ficult — impossible unless you
know the ‘entry points’ of 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-
preter 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 routines, to say
nothing of the multiplication that
is also needed. And all to draw a
simple circle, so easy in BASIC!

TRICKY

One solution is to use a simple
‘trick” program that draws
reasonable circles provided they
are not too small, without using
sines or cosines at all. Try pro-
gram 1. | have discussed a very
similar program to this in a
previous issue of A&B Com-
puting. (Incidentally, if any
teachers are reading this, the
question of 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% is the x position of the cen-
tre, and Y% the y position of the
centre, all in normal graphic
coordinates but divided by 4 in
every case. Since no special func-
tions like sines, cosines, square

Coding a Circle command
can be a tricky business.

roots and so on are involved, it
should be possible to rewrite pro-
gram 1 in machine code.
However, there are some
problems. First, there is some
division: but notice that | have
chosen to divide by 16 (though
another number would do)
because this is easy 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
represented by the byte &FF
(127).

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 the 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 by 16.

Apart from this, the machine
code version 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 centre, all in graphics coor-

dinates 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 | have called LIMO and
NEGAT. LIMO performs the
equivalent of the BASIC PLOT
statement, and hence is capable
of drawing and filling triangles as
well as doing the simple MOVE
and DRAW (PLOT 4 and PLOT
5) it is used for here.

LIMO is used like this: if 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 of
the values used in the 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 right hand
side of the screen.

From machine
course, it is just
LDA #5
LDX #25
LDY #50
JSR LIMO.

The other subroutine,
NEGAT, is the one used to divide
the two's complement negative
numbers by 16. It does this by
finding the absolute; or positive,
value of the number, dividing
that by sixteen, and switching its
‘sign’ back to negative. Straight-
forward, if a little cumbersome.

The main part of the
assembly language follows the
BASIC fairly 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 quite a bit longer
than PROCc alone — but then
drawing circles is difficult ‘in
machine 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 |

code, of

shall have to leave to you.
CONTINUED OVER
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PROGRAM LISTING 1

10REM PROGRAM CIRC1
2@MODE4

30A%=100

40X %=120

SQY%=120
&@PROCC (A%, X%, Y4)

7@END

80

P@DEFPROCC (A%, X%, Y%)
120B%=0

110MOVE (X%+A%) *4,Y%*4
120F0R1%=1T0255
130A%=A%+B%DIV1é4
140B%=B%-A%DIV1é&

1S@DRAW ( X%+A%) #4 , (YZ+B%) *4
16@NEXT

17@ENDPROC

PROGRAM LISTING 2

1@ REM PROGRAM CIRCZ
20
30
40
o
(1"
70
80
"
100
110
122
132
140
152
1560
178
180
19@
200
210
220
230
240
250
260
270

PROCassemble

MODE4

A%Z=100: X%=120:Y%=120
CALL %Coe

END

DEFPROCassemble

OSASCI=%FFE3
FOR O%Z=0TO3 STEP3
P%=%C00

L OPT O%

«EIRC

\ store A, B,
STA %80
LDA #@:
STX 482
STY &83

X and Y

STA %81

\ move to starting point
TXA
CLCs
TAX

ADC %80

280
298
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
Soo
S10
S20
532
S40
550
o560
S7@
S80
590

LDA #4

JSR LIMO

\ set up the loop counter
LDA #2355

85TA 489

. LOOP

\ divide B by 14,

LDA &81

BPL C1

JSR NEGAT: JMP C2

«C1

LSR A: LSR A: LS5R A: LSR A
L2 \ ...and add it to A
CLC: ADC B0

STA 4«80

\ divide A by 164,

BPL CS

JSR NEGAT: JMP C4

«C3

LSR A: LSR A: LSR A: LSR A
.C4 \ ...subtract B from it,
SEC: SBC &%B1

\ ...and reverse sign

STA &B1

LDA #@: SEC: SBC &81

STA 481

\ add centre coordinates

140
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608 CLC: ADC %83

610 TAY

620 LDA &80

&30 CLC: ADC &82
&40 TAX

&50

&40 \ draw line
670 LDA #5

&8@ JSR LIMOD

&90

700 \ repeat 255 times
718 DEC &B89: BNE LOOFP
728 RTS

730

740
73@ .LIMO

768 \ routine to perform PLOT
77@ PHA

780

798 \ store the coordinates
80@ STX 485

810 STY &87

820 LDA #0

830 STA %«B&: STA 4B8

842

85@ \ multiply X by 4

862 ASL 485

878 BCC L1

888 INC &84

898 INC 484

90@ .L1

918 ASL &85

220

932

4@

58

260

978

980

90
1222
1012
1020
1230
1240
10250
1052
1@7@
1080
12%9@
1100
ii11@
1120
11302
1140
11502
11460
1170
1180
1190
1208
1210
1220
12302
12408
1250
1260
1278
1280
1290
1308
1310
1320
1330
1340
1350
13460
1378
1380
1398

BCC L2
INC %B&
L2

\ multiply Y by 4
ASL &87

BCC L3

INC 88

INC &88

=

ASL &B7

BCC L4

INC &88

.L4

\ VDU sequence of PLOT
LDA #23
JSR O0SASCI
PLA

JSR 0SASCI
LDA &BS
JSR 0SASCI
LDA %&Bé&
JSR 0SASCI
LDA &B7
JSR 0OSASCI
LDA &88
JSR OSASCI
RTS

« NEGAT

\ to divide negative byte by 16

\ reverse sign
STA &BA
LDA #@: SEC: SBC %BA

\ divide by 1&

LSR A: LSR A: LSR A: LSR .A

\ reverse sign again
STA &BA

LDA #@: SEC: SBC %BA
RTS: 1

NEXT 0%
ENDFPROC
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All advertisements 1n this s¢

Advertisements are ac

EDUCATIONAL

BBC EDUCATIONAL programs
(see software listings). Send SAE
for colour brochure. Bryants
(Educational) Software, Bognor

TYPEASY BBC B or Electron

complete
grau‘ed
timer. €
Carswell

Barn, Farmar‘(“ Ovc‘P SN7 6Jr\

by Fren
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many levels
ltalian and .i::.
£7.95, disk
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18 SUIls c or experl
*lll £6 'J'x Disc £10.50
Carswell Comptuers, Carsw

Barn, Faringd Oxon SN7 8JN

SOFTWARE
EDUCATIONAL

THI

EBUCAT IOMAL BOF TWARE

76 Woodville Road, Exmouth EX8 1SW
Tel: (0395) 275741
Cassette based Educational Software
for BBC micro. Suitable for all from 7 to
18. Programs from £4.95 include
Whatsit (20 questions type game)
Wordflash (to aid in the increase of
reading ages). MMaths. Placeval
subtract, divide, mi
place values). Progo
includes DRAWN. M(
manual). Also TRAN
metry, ANAGRAM an
BBC BASIC Booklet (£1) & 0

A & B COMPUTING

printed on the agvertisement rate card (available
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Ring for information on series bookings/discounts
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on request)

SOFTWARE
GAMES

A & B COMPUTING

ADVENTURE INTERNATIONAL
— the very best of American Adventure
games from the talented Scott Adams
of Orlando, Florida — Now Available
on BBC Cassette! 4 individual sagas
each at £7.95 incl VAT (Postage Free)
S.A.G.A No. 1 — Adventureland, No
2 — Pirates Adventure, No. 3 — Secret
Mission, No. 4 — Voodoo Castle. Also
available: 747 Flight Simulator £8.95
(Disk £11.95, 737 Flight Simulator
£9.95. Pair of free-floating joysticks
£15.95, pair of self-centering joysticks
£17.95. Send your cheque or PO for
exactly these amounts; VAT and
postage is included. Or write at no cost
to our FREEPOST address for a FREE
brochure/order form. Dealer Enquiries
weicome. Michael Gurr Associates,
Freepost, 140 High Sti., Tenterden,
Kent TN30 6BR. or Telephone: 05806

-;;r‘!\\,«,.‘ |y £39. 99 " 3
Silent Compu!ers M

COMPUTEHS 27 Wycombe Rd London N17 9XN. Tel 01-801

01 - 437 0699

Send your requirements to:
JANE EDMUNDS, ASP LTD,
1 GOLDEN SQUARE, LONDON W1.

etc. With all wiring out of sight
le. Coming soon: an exira 'n olt

this

extra expansion space. Yes
il grow - 3 ¢

1 cheque made to
/DU stand
s SILENT

of the micto, only £14,88 + £2.0 For mo

3014. MAIL ORDER ONLY. Viewing by appointment only.

4278.

FOOTBALL League Team. BBC B
and Electron manage your own
team. 88 teams, injuries, tele-
printer etc. Only £3.50. D. Spencer
Dept A, 230 Lowgrange Avenue
Billingham, Cleveland

UNBELIEVABLE
BUT TRUE!

miths for only

CLEMOES
SOFTWARE

SOFTWARE
APPLICATIONS

HARD COVER
BBC £12.50
Electron £9.95

SOFT COVER ” 1
CARRYING CASE copiel: P

BBC £34 95 it b A
MICROVITEC ractically anything. Copes with
COVER Ke:iNSEy 00 ERUDIBANID

£5.95 y ltigib.elo. inio

Al An amazing £3.80
catalogue

Containing wide range of
accessories. printers rib s
disketts, joysticks, software

SAE 1o Allcom Free Post,

20 Harwood Road, Litchfield,
Staffs, WS13 6BR

ADD-ONS

BBC MICRO

COMPUTER SOFTWARE and
accessories. Send 2 x 16p stamps
for free lists stating which
computers to: Electronic Facilities,
3 High Street, Sandy, Beds SG19
1AG

BBC BUGGY for Model B
computer - as new all software
needed £150 ono. Telephone
036581274 after 6pm

£9 95 3

.Peritron. Dept AB: ‘21

01-318 5488. 4 Lee High Road. | SOftw

Woodside Road, London N12

9EN.
NEW TO COMPUTING : . I II
-C:on-'l‘p‘uler Vt:folrkshop A CREATING, ting and selling

are ne

hints and ideas
Send £2 to Mr A. Shaw, 8 Yeadon
irses also Drive. Southowram, Halifax, West
Yorkshire

Lewisham, London SE13 5LQ.

hildrens’ Holid

CLASSIFIED ADVERTISEMENT — ORDER FORM

Advertise nationally in these columns to over 100,000 readers for only

i 2 3 40p per word (minimum charge 15 words). Simply print your message in
the coupon and send with your cheque or postal order made payable to
4. 5! 6. Argus Specialist Publications Ltd. to:
CLASSIFIED DEPARTMENT A & B COMPUTING
i 8. 8. No. 1 Golden Square, London W1.
01-437 0699
10. 11 12.
Name
13. 14. 15. AOAIOeY:. e osa e e

Please place my advert in A & B Computing for

[ issues. Please indicate number of insertions required
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A & B’S NATIONWIDE
DEALERGUIDE

01 - 437 0699

BEDFORDSHIRE

COMPUKWIK

Home & Cc
Official Acc ]
specialising in bu
Also stocks and supp
drives, popular software and most accessories

22 Market Square, Biggleswade,
Beds SG18 8AS

COUNTY DURHAM

DARLINGTON COMPUTER
SHOP

75 Bondgate, Darlington, Co Durham.

|______HAMPSHIRE |
BAYTREE

COMPUTER CENTRE

and Intormation
d full range of

alist

13 THE PHECINCT WATERLOOVILLE

Tel: 0767 317300 Tel: 0325 487478 HAMPSHIRE TEL: 070 14 3084
CHESHIRE fo DR HERTFORDSHIRE
COMPSHOP

System Support Services

Complete range of Acorn & A

peripherals, enhancer

Authorized service ¢

Official Distributor for A
counties of

Cheshire, Merseyside, Gtr. Manchester & N. Wales

crocomputers.
software

rn & Apple

' p r'mmts in the

TOTNES COMPUTER SHOP

4 The Plains, Totnes, Devon.
Tel: 0803 866095

earning centre, Micrt mputers tor

MAIL ORDER ENQUIRIES WELCOME

14 Station Road, New Barnet, Herts.
TEL: 01 - 441 2922

LL Il

FAIRHURST INSTRUMENTS LTD
C Omolﬁs‘ range of BBC equipment
C g Econets. Printers, Plotters
Monitors., Grapt Up-
es, Disc Driv >r chips
Torch Computers 30 Discpack
Extensive range of Software
Dean Court, Woodford Rd., Wilmslow,
Cheshire Tel: 0625 533741

L.S.A. SYSTEMS

Marple Computer Centre
E-:,; Micros, Disc Drives, Printers
Aonitors, Software, Upgrades

30/32 Market St., Marple, Cheshire.
Tel: 061 449 9933

TORCH APPLE

DEALERS

IS Leigh Computer Systems

al Acorn/BBC dealer and service
re 75 Cross Street, Sale. BBC Model B,
n, Disk Drives — Comana disc drives
CSX £149. Phone for prices of larger
drives. Shugart 100K singles, BBC
s. TV (monitor accessories & software).
s — Epson FX80, RX80 and many
Also Sinclair agents. Oric agents and

t the Dragon service centre

CORNWALL

NEW BBC DEALER

IN ESSEX
Estuary Software Products now have
BBC's in stock together wh a Mr*e range
f software and acc >

261 Victoria Ave Southend-on Sea
Credit Card Holders may phone
their orders (0702) 43568 m

HUMBERSIDE

Everything for the BBC
Microcomputer — Your local
dealer
MICROSERVE (HUMBERSIDE) LTD
39 Oswald Road, Scunthorpe,

S. Humbersnde DN15 7PN 0724 849696

SEND YOUR ADS
TO:
A&B COMPUTING
NO. 1 GOLDEN

SQUARE, LONDON
W1R 3AB.
TEL: 01-437 0699
Ext 336

THE COMPUTER CENTRE
26 Anlaby Road, Hull,
North Humberside 0482 26297

Acornr BBC Torch

Opp Cecil Cinema

THE DATA STORE

6 Chatterton Road, Bromley, Kent.
- 460 8991

TEL: 01

(pen 3 3( » b1
Ipe

BREWER & BUNNEYECSLTD
Technology Centre, 70 Union Street,
Lambourne Tel: 0209 712681/716085
range of software, Business,
ation and Games. Monitors,
Drives, Leads, Cassette
Recorders.

iMicro choice

Educational Computing Specialists

Official Acorn dealer and service centre
Econet installation centre. Large range of
peripherals and spares for BBC Micro
Electron, etc

159 Havant Road, Drayton, Hants.
Tel: Portsmouth (0705) 327591

KENT
MICROCOMPUTERS LTD
57 UNION STREET,
MAIDSTONE 52784
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A & B’S NATIONWIDE
DEALERGUIDE

01 - 437 0699

GREATER MANCHESTER

KENT |

LONDON CONT.

MEOWAY COMPUTERS LTO.

® BBC

lers and service

yuthorized dea

Jur owr re

| ard w e

We are open 9 till 530 six days a week

141 New Rd., Chatham, Kent ME4 4PT.
TEL: (0634) 826080

The leading Cheshire dealer for BBC
Micro, Electron, Torch and other leading
micros. Fully-equipped service centre.

Wilmslow Micro Centre

62 Grove St., Wilmslow.
Tel: 9530891

BBC SOFTWARE

af title

Large range »s. Credit card

details and price list
FABULOUS PHONES,
72 High Street, Orpington, Kent
BR6 oUQ.
Tel: (0689) 74051

The leading South Manchester dealer for
BBC Micro, Electron, Torch and other
leading micros. Fully-equipped service
centre

Stockport Micro Centre

4/6 Brown St., Stockport.
Tel: 061-480 0539

LANCASHIRE

LEICESTERSHIRE

“((‘ MICROCOMPUTERS

120/122 Darwen Street, Blackburn,
Lancs Tel: 0254 672214

Open 9am to 5.30pm Mon-Sat (except
IIH Irs ‘ﬂrl‘ to 12
ACORN/BBC DISTF!IBUTOH

) and Pascal for BBC Micro and for Ef

E Leigh Computer Systems

1l Acorn/BBC dealer and service
36 Derby Road, Hinckley, Leics LE10 1QF
Tel: 0455 612139

LAMBERTS

Official BBC Computer
Stockists
107 /109 Burnley Road, Paddiham
Burnley, Lancashire

TEL: (0282) 71459

THE VIDEO PALACE

Londons largest home computer
store. Model B and Torch. ZX
and Commodore 64 stockists
Full range of games software

100 Oxford Street, London W1
Tel: 01-637 0366

\ w Co'_\";\!:

ACORN BBC COMMODORE
COMPUTERS

Paul Electrical Ltd, 250-252 Grand Drive
Raynes Park SW20. 01 542 6546
ALSO TRADING AS

Woods Rac 257 Lavender Hill, SW11

SOUTH LONDON

MICRO-MAYS

OFFICIAL ACORN/BBC DEALER
! Electror Prmiers n FX80

Shin SP80. Seikosha GP10 a
0 Dlsk Drwes leac Wuw K single, twin
ugart 100K single ’E*f Disks monitors

ssories and 5 for

ware). Alsc

MAVS COMPUTEHS 57 Churchgate Cny
Centre, Leicester LE1 3AL (0533) 22212

CROYDON
COMPUTER
CENTRE

centre F ,]I
for BBC Micro

29A Brigstock Rd. Thornton Heath, Surrey.

BRING THIS COUPON FOR £5 DISCOUNT

MICROROSE LTD

MAIN STREET, HIGH BENTHAM LA2 7HJ
TEL: (0468) 62180

sS/BARCLAYCARD WELCOME

o ! =]
wi dlngs

COMPUTER CENTRE

Serving BBC North
n -;I'f 281

(0942

uf)., S around t

LONDON

PCS

PEDRO COMPUTER SERVICES LTD,
43/44 Hoxton Square, London N1 6PB
Tel: 01-739 6138 Telex: 295931 Unicom G

ialise in BBC hardware add-ons

BUFFER MICFiO SHOP

Order Service

310 Streatham High Fld London SW16
TEL: 01 - 769 2887

Open: |

MIDDLESEX

TWILL STAR COMPUTERS LTD
3l BBC Se

n centre

Disc Drives 5
OPEN: 10 till 8 — 6 days a week

17 Regina Road, Southall, Middx.

Tel: 01 - 574 5271

TO ADVERTISE

01-437 0699
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MERSEYSIDE

SHROPSHIRE

G o

ACORN STOCKISTS & SERVICE CENTRE
of Acorn/BBC equipment & up
S Epson. Juki), Disc Drives
ialist ROM's & peripheral
e (Solidisk, Computer Concepts, Educa-
tional Software etc.)
Rainford Industrial Estate, Mill Lane, Rainford,
St Helens, Merseyside. Tel: (074488) 5242

“compuferama:

the home computer shop

620 785) 41899

COMPUTER MECCA OF THE MIDLANDS

NORFOLK

SOMERSET

BBC MICRO STOCKISTS

* Models A & B ® . Acornsoft Software e

ks ® Books ® Epson &

SeK il special or es e

From: ANGLIA COMPUTER CENTRE
88 St. Benedict's St., Norwich, Norfolk.
Tel: (0603) 29652/26002/21117

SP ELECTRONICS

Spe

n BBC Computers, Disc

rs and extensive range of

Dri

Full after sales service

48 Limby Road, Huckwall, Notts.
Tel: (0602) 640377

THE COMPUTER ROOM
BBC Micros, Disc Drives, Printers,
Monitors re by Acorn, Garland

IV
S, £ducatio

Business

Thorne House, Eastville, Yeovil, Somerset.
TEL: 0935 20268

BBC B's Plus Range of Printers/Disc Drives/
Monitors. On Site Servicing/Upgrades —
Variety of Software
Courses on BBC Micro from £15.00

I l l Busincess Systems Lid

195 London Rd., Burgess Hill, Sx. Tel: 04446 45636

HS

533 Durham Road, Low Fell, Gateshead
TEL: Newcastle 821924

ACORN/BBC DISTRIBUTOR
Forth and Pascal for BBC Micro and for
Epson HX20. Printers, Disc Drives

Consumat

STAFFORDSHIRE

“d

COMPUTER
CABINSESE

puter |

ervice d informatic

24 The Parade, Silverdale, Newcastle, Staffs.
Tel: 0782 636911

WEST SCOTLAND

SUFFOLK

WALES

ABERGELE COMPUTER CENTRE
8 Water Street, Abergele, Clwyd.
0745 — 826234

LORNE COMPUTERS

ss educational

and K nonitors. B
ind leisure software
12 High Street, Oban, Argyle PA34 4BG
Tel: 0631 65635. Telex: 778548.

Suffolk Computer Centre

Lassetles

Books & Sq ‘\.ﬂ:;ml
3 Garland St., Bury St Edmunds.
Telephone: 0284 - 705503

LEAMINGTON HOBBY CENTRE
A
2 006 O

P i‘r‘l‘\;v{ .-l

Drives, and Epso e

121 Regent Street, Leamington Spa.
TEL: (0926) 29211

Mon n and BB(
n Prin

| SURREY YORKSHIRE
ST EDHST ©0000000000000000000000000000000 R S B LB
PERSONAL COMPUTER S S f T 1 :
. P &
380, Acor an Tocn seaters rargeof || 5, STATACOM LTD ¢ (0[[HIIEITTRI[D:
| Disk D P Bie o 6234 High St., Sutton 01-661 2266 5 £ o -
l jisplay §Soltware: Business, Utility and games § - The leadmg B.B.C. :
| 47 Kyle Street. Avr. Disc Drives: LVL ac), Mitsubishi and 3 = by
| (032"9‘-‘2) f‘::;o’azyr §(..(‘:I' on. Printers: on, Seikosha SKI 8 Edea’er m the North =
{ S : o o NORTHWOOD HOUSE =
o Mon-Sat (Fri il 5"”\8 . INORTH STREET LEEDS LS7 2AA i
SHETLAND ISLES 8 A e H TEL. LEEDS(0532) 458800 J=
0000000000000 000000000000000000LC0 E PIOWER M I CROPOWERMICROPOWER
We stock a HOrro Local CASTLE ELECTRONICS
wide range &m service and Full range of BBC Computers in stock RONNIE RAE MARKETING LTD
of software [ northern :rlk;f\‘ d:i{‘ WJ,[,“_S ;j!j:r,‘@m:ﬁ:i: “,MIW]’ 209 North Street, Leeds 7. Tel: 0532 451508
books and * mail order St B Griat 2 157 Kings Road, Harrogate, Yorkshire.
petitive prices 0424 437875 Tel:
peripherals centre el: 0423 68851
9!6':-1.& 7 CASTLE STREET, HASTINGS, Anproved n/BBC  Microcomputer
EAST SUSSEX. e e L e BB
Esplanade, Lerwick, Shetland Isles (0595) 2145 , = iy 3 jed X ir di NE r
EXPORT ORDERS WELCOME
A&B COMPUTING JULY/AUGUST 1984 145



A & B'S NATIONWIDE
DEALERGUIDE

01 - 437 0699

To appear in the Nationwide Dealerguide at £27 per insertion, simply fill in the details below.

Company Name e e, gty LT Pl o S
Address L Ehad il n il =

Tel No & Contact o b}
Additonal Copy VB wmunzs) S

No of Insertions T

Post to: A&B Computing, Classified Dept., ASP, 1 Golden Square, London W1 or phone 01-437 0699.
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ASP SOFTWARE

Presents

The Greatest Challenge Ever To Face Man And Machine
(Atari,BBC B, Spectrum and Commodore 64 )

ARIANS
Q

NS €
PELTATLIANS
.AND YOU!

I - HornssY 84



TWO SENSHTIONAL NCEW KHELEMHES [ [1(]@
FROM SUPERIOR SOFTWARE MICRO

T, Tt L TR

OVERDRIVE (32H) £7.95
A highly-addictive multi-stage 3D race game. You steer
your cor left and right, accelerate and decelerate as the
opposing cars weave about the road. There are five
different stages induding night, snow, desert, and
riverside scenes. To qualify for the next stoge, you must
finish in the top twelve. Incredible graphics give the
impression that you really are taking part in the race.
Highly recommended, and destined to become another
top-seller for Superior Software.

e e oNell RELEASEn 0 @

~ OUR PROGRAMS ARENOLY Wme UK AND OVERSERS.
VAABLE FROMOVEROOS DT CC 'y ounLocaL DenLent

Py G

-

i e el ‘ 3

[FE L GRE o6 1 i 4 o B
[T AR b £ ) e

BATTLETANK (32K)

An excellent game, made possible on the BBC computer only by the unique use of
a dual-screen display and specially written plotting routines. You are a tank
gunner looking out onto a mountain plateau. You see the distant mountains and
the pyramid obstacles — and also the enemy tank. Your task is to shoot it before it
shoots you. A scanner is displayed in the bottom right-hand comer of the saeen.
This displays the position of the enemy tank relative to you. You can then turn to
get the tank in view. The next stage is to position the tank in the rectangular
viewfinder by fine adjustments of your controls.

(KEYBORRD or JOYSTICKS)

oeooNEWRELEASEv 0 @

WeE PAY UPTO 20% ROYALTIES FOR HIGH QUAUTY BB8C MICRO AND ELECTRON PROGRAMS
SUPERIOR SOFTWARE LTD.

OUR GUARANTEE

Dept HB 7,ﬂegent HOUSG, All our software s available before we advertise.

- All our software is despatched within 48 hours by first-class
Skinner Lone, leeds 7 In Uc:uerunlihelu event that any of our software fails to load, reph?r?\tuou

TGI: 0 532 459453 cassette to us and we will immediately send areplacement.




