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.Anewdimension
fortheBBc Micro.

The BBC Microcomputer System.
l),rigrr,rl.1,rlrlu,.rl anrl rlistrilrrrt,rl hr \rtrn { i,mgrut, rl l.inrit,rl.

Add the new Prestel Adaptor to a
BBC Micro and you can download all
propfams available on the Prestel service.

Vhich considering Prestel is fast
becoming a major soltware source" is a

very attractive proposition indeed.
You can, for example, connect it to

the Eowing Micronet 800 database.This

gives you an extensive choice of educa-
tional and business programs. Othertlosed
areas' for private company
communications are also
available.

And that's in add-
ition to games that range
Irom simple to sophisti-
cated. Plus electronic
shopping and banking
facilities, and an ex-
tremely useful personal
'mailbox' service.

But that's only the
beginning. The Adaptor
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A HIGH RESOTUTIOil MOilIIOR
FORTHE SIT{CIAIREt

AT A IOWIY f299.gs(r ilc.YArD.

firuorEomupus.
-lrd fu ghes Sindair QL owners a lot more than

us acellent high resolution.
.{s 1ou know, the QL gives out information

n 85 duraoers on the screen instead of the sundard
.-n2filcters.

-tnd the loss of those five characters means
i !rrdinary monitors simply can't show you the
ole picn:re.

Opus. however, have overcome this problem
depdng theJVC, via a special interhce and cable,
that the QL can now work 100ob efficiently

-{l for the lowly price of just S2p9.95 includ.
ng \AI carriage and, ofcourse, a year's full guarantee

udr acclaimed I\C colour You can order it by post by frlling in the
coupon below and sending it to: Opus Supplies Ltd.,
158 Camberwell Road, tondon SE5 0EE. (You'll
receive it within ten days by courier service,) Or you
can relephone 0l-701 8668 and pay by credit card.

Alternatively, you can buy at our showroom
beween 9.00 - 6.00pm Monday to Friday.
or 9.00- 1.30pm Sanrrday
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(ple2se tick) no. is-

My Access,tsarclaycard

OpusSuppliesLrd
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To Opus Supplies L!d., 158 Camberwell Road, Loodon SE5 oEE.
Plezse seod me,

-High 

Resolution Colour Monitor(s) at
5299.95 each (inc. VAT).
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Volume One Number
Acting Editor: Mark Webb

Editorial Assistant: lone Holmes
Group Editor: Elspeth Joiner

Software Assistant: Simon Rockman
Advertising Manager: Barry Bingham

Sales Executive: Penny Scoular
Managing Editor: Ron Harris
Chlef Executive: TJ Connell

Welcome to our first monthly issue

News 8
All the fascinating facts and exciling events

Haunted House t4
A terrifying challenge against wicked ghosts

Print Master 18
A chip for the BBC providing extra PRINT commands

Money Watch 22 New Tabs For Old
Intercept VDU calls.

In The Beginning

56 G
Keep the books balanced - be your own home accountant

Spriten Up 30 60 A,
Create a sprite of your own and make use of it to bring your
programs to life.

Walk Before You Run. . . . .36
A beginner's guide to filing.

The final instalment of our school administration database con-
tains a menu for the whole system.

Computers In Control 65
St
:.-
-,

A simple program to control robotic movement

Edudot 40 Strictly Sidewise 68
An educational quiz for young children ATPL's ROM board for the BBC

Ultradrive 44 Mallsort 72
D

A high speed tape drive complete with a filing system ROM. Your comments, views and opinions

Electron Plus One 4E Modem Operandi 76 Rr
-a
:-
-:

Outgrowing your Electron? Consider Acorn's three-into-one
add-on.

A general look at modems
bill.

Jeremy San picks up the phone

AYO 50 Advance Graphlcs. 80
SrAn intellectual game to make you think The colour palette explained

Creaplot 84
Graphics drawing made easy

Edsoft 86
Our reviewers look at educational programs for the school and
home and try to sort the valuable from the worthless.

VDU23 Hints 92
Imaginative use of the command

Regression Analysis . 96
Primarily for the school maths department, this program gives
graphical output from formulae.

Singalong 104
Tunes for children
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Nine October 1984
Published by Argus Speclalist Publications
Ltd., Number One, Golden Square, London
WrR 3AB. Tel: 01 437 0626.

.{ll work for consideration should be sent to
the Editor of A&B Computing at our Golden
Square address.

Going to Print. . .......108

.{PS Offer 111
:,.: :- : -: :-: :-- ::.::. APS -. so::',ia:e .A:C i.e re offer-

-: -:'.-::: -:' :--='.: -:.' :-,,:.:;: -i:-.::-,,:7.:r 1:-
::a-_:-

Starbase .. . ....L12
.- --lepth look at a ROM darabase that will allow your com-
: -:.: :- expand with you.

Down To Business. . . . 118
i. erv database available Ior the BBC reviewed

Ride The Unicorn ...122
:rrch Computers manufacture a combination of products for
:,::ness users of the BBC. We look al a very individual and
-e-lnarket company.

Software Reviews r26
AII the latest for the BBC and Electron. Some programmers
have got weird imaginations!

Cube At Cambridge ......136
i :arge of peripheral products at the heart of the industrial
-. - s:em from Control Universal.

Drive With Care 139
- :echnical appreciation of disc drives

Sureet Talker ....142
Let your BBC answer back with Cheetah's speech synthesis
system.

Competition 144
Answer two simple questions and a Mirrorsoft program could
be yours,

Questions and Answers 146
From confusing sprites to upset neighbours, we're here to help.

Pools prediction . . . . ....14E
Millions guaranteed! Well, perhaps not, just an opportunity to
reduce the odds a little.

Programmers' Paradise, .......154
Produce professional programs with the help of software
writing software.

Wiggler r58
Help the greedy worm grow big and strong by eating all the
strawberrie s .

Bookshelf. ......162
Everything you always wanted to know but were afraid to ask
about the BBC and Electron has been written by someone,
somewhere.

Domgrid 168
An adaption of dominoes for the computer that's educational
and fun.

Tank Battle. ..,.171
Take on the role of commander and outmanouevre your
opponent.

Software Listing. ..,.,..176
Treat your computer to a new program. There's plenty to
choose from and they're all here.

Subs and Binders. ......190
Don't miss A&B ever again.
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So. the Acorn BBC Microcom-
puter continues in its role of
micro flagship of the British
Broadcasting Corporation's com-
puter awareness campaign-

The Model B ('A'production
has been officially abandoned)
has been granted a flrrther four
gears as the core of the BBC
Microcomputer system.

How could it have been
otherwise? A large user-base has
been established. furthet
enhancements are in the pipeline
and original application ,deas
continue to pour forth.

It is an auspicious moment
lot A&B Computing to firrther in-
crease its coverage and soltware
support for both the model B and
the Acorn Elechon, a precocious
and rapidly growing one vear
old.

Acorn's open'ended ap
proach to the design of the BBC
has created a powerful com-
puting tool for the users
themselves to exploit individually
and uniquely. No software or
hardware designer can take for
granted what a BBC or Elechon
is being used for, and nor can any
magazine- A&B kies to cover as
wide a range of uses as possible.

This issue has good ex-
amples of just how far gou can
take the basic model B or Elec-
tron. Both Torch and Conhol
Universal are part oI a band of
Cambridge based firms suppor-
ting advanced applications of th€
BBC. The Plus One Electron
add-on is just the first step in a
cascade of additions for
Christmas, from both Acorn and
independent suppliers, like

Mushroom with their ROM board
and Sir with the teletext board
and printer/iovstick adaptor.

Acorn themselves promise
the obviol.rs additions plus their
long awaited home-control
device. Acorn are not content
with taking over the classroom,
office and study; they want to get
into the kitchen as well! Then oI
course there is the business
system to look forward to. If
rumour is corect. it could be w,th
us by the time this issue is in the
shops. How different from a stan-
dard BBC system will it be? A lot,
iI it is to justify some of the price
tags which have been suggested.

On a Iighter note, the run in
to Christmas should see the
launch of some great new games.

Acornsoft have already started
with the thought provoking
Drogna (from the television
adventure), the brilliant, highlg
original Tehapod and Gateway
to Karos, an adventure in which
you have to keep vour head.

Acornsoft are also being
very cagey about an in-
terplanetary trading game called
Elite, which by all accounts has a
stunning 3D display.

Lots to look forward to then,
not least typing in some of the
great games and profitable pro-
grams in this A&8. lf any of you
punlers do win a fortune through
using Pools Prediction. please
don't forget the needy stafJ of
A&B Computing.
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EECH
ech Synthesizer

fortheBBC Computer

P|cetncludesVAl

a Totally udimited vocabulary is now possible
with the revolutionary "SWEET TAL,KER" Speech
Synthesizer for the B.B.C. A or B Microcomputer,
any series.

a The CHEETAH "SWEET TAIKER" simply pluss
into speech socket IC99 within the computer.
No soldering, no cutting of tracks, no headaches.

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

o Fully tested and gnraranteed. Complete with
demonstration cassette and full instructions.
Cheetah praducls avatlable lrcm branches ol

'@ @ WHSMITH Q ana fiurngsl6v5
Postage and Packng

Derve.y natrnatly 1,1 days
atders at no exlta cast

bnq9tres welcome
PA

: eelo

orketing
Dept AB, Cheetah Markelln

London EClR 3DJ. Tel: 01 83
Telex:8954958.

td, 24 Ray Street,
909.
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NEWSROUND

BBC RENEWS
CONTRACT WITH
ACORN
All speculation was laid to rest on
Wednesday 11 July when a con-
tract was signed to extend the
agreement between the British
Broadcasting Corporation and
Acorn Computers. This gives
Acorn the rights to manufacture
and distribute the BBC
Microcomputer for a further four
year period from September 1

1984. In the past few months the
challenge of Sinclair has fallen by
the wayside and the deal comes
as little surprise.

The BBC is already the heart
of an expanding hardware
system and the software support
is excellent, especially in the suc-
cess area of education. Chris
Cuny, MD of Acorn, has said
that the BBC will maintain its
"core of compatability" while en-
suring that owners can take ad-
vantage of future technology. As
well as expanding the system.
further efforts will be made to
market the computer oveGeas.

The BBC intends to produce
new books and software and to
create a new television series. Of
the BBC/Acorn partnership
Chris Curry said "Over the next
Iour yeats we intend to work out
natural extensions to this unique
relationship which will take it into
new areas of technology. "

STOP OFF AT
GCS BUS SHOP
Lion Micro now have an over the
counter maintenance and repairs
service incorporated into their
Tottenham Court Road store.
The General Computers Systems
Bus shop is aimed both at Lion
customers and anyone in the
London area who has a micro
and is without satisfactory ser-
vice.

Customers hand their micros
over the counter and an engineer
will, wherever possible, identify
and rectify minor faults there and
then or advise as to the likely time
of repair together with an
estimate.

The object of the game is to
build up enough power and in-
fluence to seize the lmperial
Throne Ship and to become
Emperor. A cash prize of !150
will be awarded to the first con-
testant to achieve this. There
ought really to be a prize for
anyone who can understand all
the rules. Starnet has to be one of
the biggest computer games ever
played.

ADVENTURE
CLASSIC FOR
BBC AND
ELECTRON
The original Classic Adventure,
first written in Fortran in the
1970s. very much laid down the
ground rules for all Adventures
that followed. Yotr can now play
it on gour BBC Micro or Electron
thanks to Melbourne House.

The computer acts as th€
player's eyes and hands, describ-
ing the immediate location and
surroundings. Using this informa-
tion the adventurer must find the
many valuable treasures hidden,
and often guatded, in the Col-
ossal Caves- Many objects picked
up along the way are not what
they may seem and have strange
side effects. Unfriendly characters
lurk in the dark, including
dragons and trolls. This is the
original text only adventure now
available on your micro.

MAGIC
ROUNDABOUT
FOR CRL
CRL will endear themselves to
the millions of fans of the Magic
Roundabout when they bring out
their game based on the

\

(

I
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MEGABYTES
Wall's lce Cream did their best to
brighten up the summer months
for BBC and Electron users. both
with a new ice lolly called
Megabytes and with a competi-
tion run in conjunction with
Acorn to give away 25 BBCs and
50 Electrons to schools and in-
dividuals. The competition in-
volved writing a computer game
featuring, of course, ice lollies.
Enough to make the mouth
watet.

SIMONSOFT
SPRITES
HOTLINE
Users of the Simonsoft Sprites
package can take advantage of a
new hotline, open for programm-
ing enquiries between 2pm and
3pm every week day. All queries
will be answered and the line mag
also be used to ask permission to
Llse the sprite routines in com
mercial programs. This is always
granted but Simonsoft would like
to know beforehand.

BATTLE IT OUT
ON STARNET
The Galactic strategy game
Starnet is now well under way on
Micronet 800. The game can in-
volve up to 1000 plagers
simultaneouslv- These Star Cap-
tains have to fend for themselves
in a hostile universe, trying to
command their fleet of ships
towards some success or perhaps
metely survival.

Each player makes his/her
way round the Galaxy using the
co-ordinates of the star sector in-
to which they have been thrown.
The Galaxy is made up of 343
maps which can at all times be
studied free of charge. By sen-
d ing Diplomatic Electronic
messages to prospective allies
and performing tactical
manoeuvres, each plaver can
travel, capture ships and stars
and extort tax from other players.
It is of course possible to {orm
alliances with other playels on
th€ system so the wires should be
alive with intrigue and wheeler-
dealing.
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characters from the Iavourite tea
irme television programme. CRL
lave now signed the rights to the
ritle and the characters of
Florence, Brian, Dylan and other
:amous names. Development
,,tork has been going on for some
.ime and it should be a late sum-
:rer release. One certainty is that
Zebedee will spring up
somewhere in the program.

VIDEO GAME
NASTY
Drilla Killa is the name oI Vam-
pire Software's latest controver-
sial game. Demented Duncan
rperhaps he had a bad ex-
perience at the dentist when he
was goung!) has the drill fixation.
You, the player, control Duncan
as he go€s on the rampage taking
revenge on little old ladies and
ioggers. That's Monday. Tuesday
finds him at the supermarket.
Wednesday it's the golf-course,
Thursday the House of Com-
mons and Friday {help!) Duncan
helps Andy the Axeman to
reduce the population of the
press.

Drilla Killa is a Mode 2 hor-
ror with all the arcade {eatures.
-Available from Vampire Soft-
*are. P. O. Box MT15,
Shadwell, Leeds, LS17 8DW.

CONTROL WITH
PORTCOM
lV.D. Interfaces have iust releas-
ed Portcom, a user port conhol
rrodule for the BBC. PortCom
*'ith cassette based software costs
f99.95 and provides a host of
.outes to the outside world for
-lour Beeb.

It contains {our single pole
changeover relays, two mains
outputs. two uncommitted DC
outputs, 5V and 12V outputs
,rom the mains derived power
supply. the user port still available
on the lront panel, two 8 LED
displays showing the status of
each output device and each data
.:ne of the user port, and a port
:ndicator showing whether the
output devices within Portcom
ilave been selected.

The rest of the package in-

APOLOGIES TO
TOAD
Toad Educational Computing
hav€ wdtten to A&B explaining
that their ROM extension socket,
which appeared as part oI our
Peripherals Roundup in March/
April. is based around a zero in
sertion force socket. Our
reviewer was unde, the impres
sion that an ordinary ROM socket
had been implemented. A zero
force insertion socket allows the
user to simply drop the ROM feet
first into the row of female
sockets. A small lever then ac-
tivates the gripping device. The
device is available from Toad
Education Computing, 8
Westbourn e Grove, Sale,
Cheshire M33 lRP. Tel. 061 969
4740.

DOING
BUSINESS WITH
CYB
C.Y-8. Design Services continue
to come up with interesting
business software for the BBC
and now the BBC with Torch
zao.

The Payroll program for the
BBC with dual disc drive is
capable of handling 150
employees (!49.95) and the new
Torch 280 version 600
employees (f74.95). The CYB
Mailing List program, once again
disc based, costing f19.95 has
been joined by a Torch 280 ver'
sion with extended storage. Mail-
ing List provides facilities to add,
delete and modify a database to

names and addresses and to print
them out to the chosen medium.
including labels and envelopes.

Mail Merge allows the much
more useful option of merging
the database of name and ad-
dress information with the well-
known wordprocessors Merlin
Scribe and Wordwise. A standard
Ietter can be personalised Irom a
Iist of appropriate names and ad-
dresses on Mail Merge. What
more could a business ask for?
Pnce is !39-95. A more powerful
version with Torch 280 costs
859.95.

sYscoN 6
EQUALS
COMMODORE
COMPATIBILITY
Intelligent Interfaces, who design-
ed the Acorn IEEE interface have
turned their expertise towards a
highly useful product Ior BBC
users who already have Com-
modore peripherals This applies
to mang Commodore users in rn
dusky and education

Syscon 6 allows the BBC to
use disc drives and printers from
the Commodore stable without
having to divert from the normal
BBC commands. This is achiev
ed through software routines
which are supplied on a ROM for
insertion into the BBC. This
method allows the use of Com-
modore peripherals from pro
grams like Acornsoft VIEW.

,! CDISK calls up the filing

system which offers commands
equivalent to all the Acorn DFS
commands and contains addi-
tional bonus features like *FOR'
MAT and *BLOCK. You can
also take advantage of 14
character file names and up to
l5l ot 224 files per disc (depen-
ding on the peripheral used).

* CPRINTER and
* APBINTER set up the

necessary routines to giv€ com-
modore pinters the appearance
of conventional operation. In ad-
dition to printing an upper and
lower case ASCII character set.
special features such as line spac-
ing, user defined character etc,
are provided.

The Syscon 6 connects to
the BBC via the lMHz bus and to
Commodore peripherals via an
IEEE488 connector. A com-
prehensive guide is included.
Users of Commodore disc drives
need not have an Acorn DFS fit-
ted. Information from lntelligent
Interfaces. Tel. 0789 296879.

GAMES FROM
TALENT
Talent Computer Systems. until
now a Commodore orientated
companv, have a couple of
games out for the BBC and Elec-
tron. Talent's interests span
higher education, industry and
the home computer market.
They have just put the fin,shing
touches to books for the BBC
and Electron as well as the new
games. Dr John Malone, Pro-

AAB COMPUTIAIG OCTOBEB 198/' 9
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cludes a programming manual
for Portcom and the user port
and 12 way plugs and crimp ter-
minals.

The software contains an in-
troductory teaching program
demonstrating how easily Port-
Com can be controlled together
with many programs ranging
from a simple loop alarm through
to a multipurpose time clock and
a laboratory experiment salety
monitor. A varietv of input and
output models are available as
well as a full range of connecting
leads and plugs.
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fessor Andrew Colin and Mrs
Veronica Colin are th€ team
b€hind Talent products. The
fourth partner in the company is
the University of Strathclgde
itself, where Professor Colin and
Dr Malone are members of the
Computer Science Department.

The two games are called
West and Laser Reflex. The lirst
is a challenging adventure set in a
Wild West ghost town. The
player must flush out a gang of
robbers and collect their loot.
while avoiding 'real{im€' events
such as attacks by lndiansl There
is an extensive vocabulary of 200
words and as many phrases, and
130 locations to search

L-aser Reflex involves th€
player defending his asteroid
base from mutating star-ships
with a laser beam deflected
against a giant minor. Graphics
for th€ games are by a freelance
artist Mike Masters. All Talent
games are written in a language
designed by Professor Colin,
STAB-1. This combines the ad-
vantages of high and low level
languages by identifying the need
for either within a program.

BBC AT
GRANADAI
Granada TV Rental are to retail
home computers including the
BBC through their high street
outlets- Granada will also sell a
wide range of computer games.
educational software and
peripherals with more products
being inhoduced throughout the
yeat -

BUSY
BROADWAY
Broadway Elechonics are k€ep-
ing busy with a wid€ range ol
BBC applications. Now part of
the newly formed Mushroom
group, they have supplied prizes
ol BBC Micros to local Bedford-
shire schools which took part in a
schools technology project. Red-
bourne school. the winning ex-
hibitor. impressed managing
director Paul Vaughan so much
so that he thought proiects like

the electronic speedometer for
cycles, computer controlled
music synthesiser and graphic
plotter could well become
marketable products.

Meanwhile BBC equipment
supplied by Broadway is being
used to developed underwat€r
weapons for the Royal Navy.
Marconi Underwater Systems
Limited use the BBC to collect
data ftom a specially built data
logger to record the position and
v€locity oI the weapon. The data
is retrieved using an ordinary
commercial interface. Analysis is
done on the BBC and subse-
quently can be transferred to a
mainframe.

TOP TURTLE
Valiant Designs Ltd., a young
group of electronic and software
engineers based in Battersea saw
the culmination oI n€arly three
years work on 16 July with the
launch of thp Vrliant h,rtle Thp
House oI Commons played host
to the first remote-controlled tur-
tle. and the first which actually
looks like a turtl€.

The need Ior the robot to
look like the turtle. which is clos€'
ly associated with the educational
language LOGO. was the first
decision the company made.
Since then it has been a battle to
get funds and support to keep the
proiect going. The company took
on any work it could get but kept
working on the turtle.

The Valiant turtle has been
on kial in schools in Bradford
and London for some time and
Iears raised at the launch about
the vulnerability of the robot in
the hands of children w€re put to
rest by teachers who have work-
ed closely with it in the
classroom.

The turtle concept is not a
new one but the remote control
feature oI the Valianl turtle
somehow breaks new ground.
The fact that the unit moves

without apparent connection to
the computer may have
something to do with it but the
clever design, support software
and documentation give the
package a prol€ssional leel ap-
preciat€d by the educationalists at
the launch.

The turtle's own batteries are
rechargable using a supplied
power supply. with a quick or
long charge both possible. Con-
trol lrom the BBC is via an infra-
red transmitler which sends
signals which are converted by
the turtle's logic contlol into
moves, turns and pen action.
The turtle's two illuminated eyes
serve as power indicators, going
oul before any functions fail and
allowing lair warning that
recharging is necessary.

The turtle is capable ol very
accurate drawing with precise
stepper motors allow i n g
mov€ments in units of 1mm. The
software deals in centimehes but
is easily converted to any
measurement. The package in-
cludes Valiant's own LOGO- a

technical manual and a book for
parents. teachers and children on
LOGO and the turtle.

Professor Tom Stonier who
holds the founding chair of the
school of Science and Society at
the University of Bradford. was at
the launch to explain the impor
tance of LOGO, a language
designed by an educalionalist not
a programmer and one which is
demonstrated so well by the con-
crete actions of the turtle.
originally on screen but much
better in the flesh, so to speak.

As well as Valiant's own soft-
ware there are intedace programs
to allow popular versions of
LOGO to make use of the turtle.
Acornsoft have worked with
Valiant to ensure that their ver'
sion will be able to control the
turtle when it becomes available.

ADVANCED
MEMORY MOUSE
Advanced Memory Systems plan
to emulate the huge success ot
"Mouse technology available on
Apple s Lisa and Macintosh com-
puters with their own BBC ro'
dent.

The AMS mouse will come
complete w,th an intedace wh,ch
will make it completely compati'
ble with existing software and
should cost considerably less than
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:, Arhough a mouse is an_
- i: ;a.: !La9 of moving a cursor
::: ,:::? screen. it is essentially a
. : -- :elice and relies on soft-

.' .-,!1S are working with ma-
' :r::,!are houses to ensure that
. ::i.rare can take fLrlladvan
:.: : the AMS mouse. In the
:.-: me it should make word

:_ :i::ng activities and even
::-:. easier to hand]e.

.i11S emphasise the current
:: -:rrer practice of using Icons

!::aen to represent different
--::::. Once again this is a

i: :.,. l.e :mplementation and will
:-a acnsiderable resources both'-_a. and computer. However
: .. :ial a mouse is available. the

.. -!e is there for software
: -res to have a go.

MODEL A
DISCONTINUED

" i surprisingly Acorn have
:-,-rded to drop the Model A and
: _.entrate production on the
- :: popular B The Model A's

..er specification does not take
'- advantage of the BBC
'::..:ies and many owners have

-:;aded to the Model B in the
rrse of time. Presumably the

: =:iron too has taken a chunk of'-: .ower price market. Allorders
, io 31 August 1984 will be

: 
_ cured.

MORE MOSAIC
BOOKWARE
Vosaic Publishing have a number
ci very interesting projects in the
D:p€line for release during the
arrumn. Teffy Jones' {oI Monty
P1'thon fame) book Eric the Vik-
:E is b€ing turned into softwar€
.!- rhe adventure masters Level 9
Computing. Meanwhile Shards
are working on the plograms to
-company a Michael Moorcock
::logy. It will be interesting to see
.iat these works inspire in the
BBC programmers concemed. A
:hallenge indeed.

THE ISRAELI
CONNECTION
. -: 3BC Micro. which is used
:': r -jiout ORT schools in

A considerable body of
educational software has already
been produced in Hebrew and
several Jewish schools rn the UK
are using the Hebrew that has
been developed for the BBC.
Jewish schools in the USA and
Australia have also expressed
great interest in developments
done in the biblical language.

The BBC has also found its
way into business in Israel
through its use in €lectonic com-
munications. Companies com
municate with associates in both
the USA and Britain.

WIND TUNNEL
TESTS WITH BBC
MICRO
They cenainly take their molor
racing seriously at Acorn these
days. Following the Acom race
day at Silverstone back in June,
comes the news that the BBC
itself is being used as part of the
test gear in a Southampton
University wind tunn€I.

The Acorn Formula 3 racing
car is among others being put
through its paces. Engineets can
measrrre lhe aerodunamic forces
operating on the cai. Air is blown
over a detailed one third scale
model of the car and a moving
belt simulates ground effects.

The BBC Micro scales up
the data gained from the tests to
direct loads lhat the real car
would encounter. The racing
team can study the effects of
design changes, and further soft-
ware on the BBC works out the
affect on lap times. Acorn expect
to achieve a 40% improvement
in the aerodynamic design of the
car,

LION'S DEN
There was a lot to see at the re-
cent Acorn/Minorsoft week at
Lion Micros on Tottenham Court
Road. The Acorn exhibition unit
was there with all the hardware.
The Bit Stik was especiallg
popular as waves of school
children descended into the base-
ment of Lion House.

Minorsolt previewed their
latest games for the BBC, in-
cluding Caesar the Cat, Hi
Bouncer and Star Seeker. Caesar
the Cat is a very colourful game
Ieaturing the loveable cat. He has
to search the crowded shelves {ot
mice and remove them from the
room when he has caught them.
Like many of the Minorsolt
games lor youngsters, Caesar
features cheerful sound effects.
Don't knock the crockery downl

Hi-Bouncer proved most
popular with visiting children. lt's
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Israel. featured during the
marathon election night coverage
of Israel s election on Monday 23
July. The chief news editor
decided to make use of computer
graphics to help sort out the 27
parties on the ballot paper.

The producer, Rafi Ginat,
who is also a leading consumer
journalist, travelled Europe and
the USA looking for the most ap-
propriate system and after ap-
proaches from Aschola, the
Israeli importers of the BBC,
chose the BBC Micro.

A d€ciding factor in Mr.
Ginat's choice was the fact that
BBC Television engineers had
already developed the necessary
d€vice to connect the BBC to
video equipment used in televi-
sion studios. The BBC Micros
were used in the election
coverage to analyse the results of
Isreal Television's sample poll
and to predict the likely outcome
of the election. As the results
came into the studio from the In-
terior Ministry's central computer.
the BBCS translated the statistics
into graphical form for broadcast
to the public.

The BBC is already a very
popular micro in lsrael. They are
used for lnstructional Television
in conjunction with its Teletext
service - based on Ceefax and
Oracle. It was recently chosen by
the prestigious Hebrew University
of Jerusalem, after stiff competi-
tion with Apple and Com'
modore.
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a highly original arcade game
featuing the Mr. Men familiar
from the First Steps program. Mr.
Bounce. who else! moves around
town helping his friends. On the
first screen he has to jump up and
down trying to recover a scarf.
When he gets it he iumps lor joy
and ends up on top of a lamp
post. Even more sensational is
what happens if he doesn't get it
riqht. The arcade version has two
levels of speed and reactions
have tc b€ equalled by correct
tactical thinking for each screen.

Also included is a practice
program to enable a younger, or
older player to enjoy the game.
This has seven levels of speed.
Both programs cost €6.95.

Star Seeker is one of the
"home discovery" programs from
Minorsoft. Written by Dr Paul
Phillips FRAS, it is published in
association with the London
Planetarium. If your second
favourite hobby is watching the
stars then this is the best BBC
program for doing just that.

Star Seeker accurately plots
the most prominent stars seen in-
the night sky from any position
on Earth; at any time in this or
the next century. There are menu
options to obtain informat,on on
individual stars, draw constella-
tions, simulate the rotation of the
Earth through the night and to
output the displags to an Epson
printer.

The second part of the
package is the separate piogram
Solar System. This displays infor-
mation about the planets of the
system and, most timely, Halley's
Comet. You can also draw the
phase of the Moon. Star Seeker
is available on two tapes or one
disc with a comprehensive in-
struction manual. At !9.95 for
the cassettes and €12.95 for the
disc, this has to be one of the best
value programs around.

There werc also queues to

get a digitised picture from the
R. H. Electronics team. Examples
of capturing screens ftom video
tape and from camera abounded,
including a gentleman looking
not unlike a certain sal€s
manager at Lion.

INTEC HARD
AND FAST
Hard disc manufacturers INTEC
have launched a range of Win-
chester add-ons for the BBC.

The range offers mass
storage in 5, 10 and 20 Mb9,te
units for commercial and educa-
tional users who require the
capacity and reliability which
Winchesters can bring to a system

- at a price. INTEC hard disc
drives start at €1399 for
5 Mbytes. There are fixed and
removable cartridge configura-
tions and software features such
as logon, passwords and direc-
tory sub-volumes, and on-board
diagnostics.

John Richardson Com
puters, who supply the pharmacy
trade with an all-in BBC system
now uses INTEC hard discs to
supply medical centres and
hospital dispensaries as well as
dispensing chemists- lnformation
from INTEC, 41a-45 Knight's
Hill, West Norwood, London
SE27 0HS. Tel. 0l 76\ 5999.

SMITHS IN
SOFTEAM
PARTNERSHIP
W.H. Smiths have joined up with
Softeam to market and supply
softwar€ through computer
dealers. The software is confined
to the business area and will
cover a number of machines.
Acorn however, have given full
co-operation to make sure that

business software is available in
the Acorn format for the BBC
Micro and 280 second processor.

The team supply a software
catalogue from which' dealers
order but if the software happens
not to be in stock. there is
guaranteed next day delivery,
free of charge. The deal also in-
cludes full after sales service.
aswell as. The belief is that the
computer industry will follow in
the footsteps oI the USA and
become software driven. W.H.
Smith want to be in at the start.

In the meantime Software
Ltd-, the countrg's leading in-
dependent software dishibutor,
have released their new free
catalogue featuring a dedicated
graphics section-

MORE CONTROL
FROM SAAB
Saab Induskial Systems (from
Woolmer Green not Gothenberg)
have designed a software
package to allow a standard BBC
cassette or disc based system to
program the Saab Supervisor
Programmable Controller
System.

The package is to be made
available in French. German and
Swedish (naturally). The pro'
grammable controller is a low
cost industrial syst€m whic_h

could find its way into colleges via
the BBC link.

There are two prime opera-
tional modes, command, in
which the user developes his pro-
gram. There are 30 user com-
mands such as TURN-ON and
WAIT-FOR. The BBC is linked to
the controller via the serial port
and programs are transferred
from the BBC memory to the
controller RAM or permanently
fixed into the non-volatile
EPROM memory system.

The BBC can use the Super-
visor sgstem to extend into areas
where basic control and automa-
tion techniques are being taught.
Further information from Saab
Industrial Systems Ltd, 61 Lon-
don Road, Woolmer Green,
Herts SG3 6HU. Telephone:
10483) 814777 .

PILOTING INTO
CONTROL
Pilot One Ltd. have launched
what they hope is the first part of
an expanding range of software
and hardware which will inex
pensively introduce BBC owners
into the world of Control
Technology.

The digital lnterface,
lN/521/E (such catchy names
these devices have) plugs into the
user port of the Beeb and forms

F
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the basis of a number of control
projects provided by Pilot such as
alarm systems, mains controllers
and adaptors for motorised
models.

The interface provides four
input and Iour output channels
ior response to 5V,/0V signals
and for switching external devices
via r€lays. Eight LEDS indicate
the current state of the relays and
inputs allowing software to be
tested before use.

Since we are not all up to
programming the user port
direct, Pilot supply a set of
BASIC procedures, men u
driven, to cover the interface.
The progams are explained and
options given to introduce the
procedures into the user's own
work.

The interface was designed
to introduce the principles ofcon-
trol technology but has proved
flexible enough to accommodate
the advanced programmer.
Prices start at €70 and there are a
whole host of accessories from
simple motor leads to a three
motor crane with software. Fur-
th€r information from: Pilot One
Ltd., Victoria House, 46 St.
Augustine's Road, Bedford
MK40 2ND. Tel. 0234 747934.

HAIR RAISING
ln 1979 a book was written called
''Masquerade" which started a
treasur€ hunl that was followed

by people hll over the world. The
ptize, a iewelled hare made with
gold and set with precious stones,
was valued at €20,000 when it
was won by the man who solved
all the clues in the book and dug
it up in 1982.

The "Jewelled Hare of Mas-
querade" has now been bought
by a company called Haresoft Ltd
and is the prize on offer to the
winner of their computer treasure
hunt competition. Its location can
be found with the aid of clues and
graph,cs and the game is said to
appeal to an inquisitive rather
than an intellectual mind.

The puzzle has been pro-
grammed in two stages and is
issued on two cassettes for use
with the BBC Micro, linked so
that both are necessary to find the
treasure. The first, Hareraiser-
Prelude, is available now and the
second, Harera,ser-Finale, will
come out in late October. each
priced €8.95. The cassettes are
specially coded so there is no
possibilitv of duplication and each
one must correspond to a special
code from the originator. Also
each tape has its own registration
card. The winner is the first per-
son to crack the location of the
hidden treasure, and must pro-
duce both tapes corresponding to
the registration numbers (for
authenticity) before picking up
the Golden Hare or a !30.000
cash altetnative.

DRIVE CRAZY
Advanced Memory Systems,
pioneers of the 3" disc drive, are
offering a better value package to
anyone now buying their 3"
drives. A copy of Clares Replica
program is now provided for tape
users to transfer their programs to
the newly acquired disc system.
Replica itself is uncopyable and
so can not be used as a means of
piracy. A single ddve with cables,
manual, utilit
now !199.
€385.

Meanwhile Opus Supplies
have come up with the first dou-
ble sided "Microdrive" - what
will Sir Clive say! The Super 3
Microdrive comes in single and
dual drive formats with all leads.
manual, one year's guarantee
and a free cartridge. The 200K
single costs !229.95, the dual
drive !399 plus VAT. The units
can be daisy-chained with other
3' drives or standard 57a'
drives. Track to track access time
is 3 milliseconds and the single
and double density models offer
125K and 250K Bits Per Second
rate oI transfer respectively.

take the weight of all this hard'
ware Opus are marketing their
"Elite" workstations. They look
nice and are obviously purpose
built, but carry the heavy price
tag of f239.21 including delivery
and VAT. However, 9ou
shouldn't run out of space, even
with disc drives and a second
processor. Elite furniture for an
elite bunch of Beeb bashers.

Cumana have now launch-
ed their dual drives into the high
street stores alongside the single
slimlines. The two types are "side
by side" and switchable 40,/80.

COMPUTER
NASTIES
Coming soon Ior the BBC Micro
will be a computer game
developed from the honor film
"The Evil Dead". Released by
new company Palace Software, it
is the first of a series of games
based on successful feature films.

The film tells the story of a
group ol naiv€ teenagers trapp€d
in an isolated cabin by ancient
spirits of the undead. One by one
they become possessed and tum
in to demonic monsters intent on
destroying the living. Th€ game
closely follows the film's plot,
beginning with ihe player attemp-
ting to prevent the evil spirit from
entering the house and increasing
in pace as the inhabitants are
transformed into ghouls, with the
player having to outwit and
outspeed them as they chase the
hero around. The game features
a musical soundtrack written
especially for it.

Although Palace Software's
main releases will be film tie-ins. it
is also looking for original games
brought in by freelance program-
mers. In the meantime. look for-
ward to the possibilit,es oI
"Basket Cas€", "Halloween" and
"Texas Chainsaw Massacre".

I
The robust and lightweight

design possible with 3' drives
certainly seems to be catching on
but as yet no more news of soft-
ware publishers following the
trend.

Opus themselves offer full
support Ior sYa' disc drives, now
includinq a double densitg coh-
troller. Opus claim complete
compatibility wth the BBC and
the result is 80% more storage on
every disc.

The double density con-
troller supports up to 248 files per
side of disc and operates 80
faster than single density systems.
The conholler comes with all
leads and manual and can be in-
stalled without any changes being
made to the host BBC. The
board sits above the main board
and is designed to leave room for
ROM boards - it sure is getting
crowded under the bonnet these
days. The controller also offers
th€ ability to switch behreen 40
and 80 tracks and selection bet-
ween single and double density is
automatic. Also featured are utili-
t9 programs such as Format,
Verify, and Tape to Disc
Transfer.

If vou want something to
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MODEL B/ELECTRON

Haunted
HOUSE

Jahe and Jonathan Evans

Ever wanted to play the role oI
Frankenstein's servant Igor,
stumbling around a haunted
house in the dark? All the things
are possible with a BBC Micro. In
this game you have to run
around lhe house switching off
lights left on by mischievous
ghosts The snag is thal you can
only see where you are when you
pass a lighted window, though
th€ noise oI your heartb€at gives
you some clue to your
whereabouts. When you do sr.rc-
ceed in switching all the lights ofl
the ghosts switch them on again
in new random locations, Ieaving
you less time than before to

An heart-stopping sortie
into the home of Dr.
Frankenstein and his

servant lgor.

OR's) his colour number (3) with
the background that he is printed
on. When combined with the
lighted window yellow (colour 2)
this produces colour 1 which has
been redelined as blue by the
VDU19 command ,n l,ne 260.
Hence a blue lgor is visible when
he passes a window.

The house is printed in col-
our 0 set to its default black.
EORing lgor's colour 3 with 0
produces logicalcolour number 3
which has been delined as a se-
cond black at line 260. Hence we
print one black on another to pro-
duce our invisible man. The other
point to bear in mind is that

achieve your task and avoid your
evil master's wrath.

TECHNIQUES
USED
The program runs in Mode 1 us-
ing the four logical colours pro-

vided but only three actual col-
ours on screen. This is necessary
to make Igor invisible when mov-
ing around the black area of the
house, though visible whenever
part of his body crosses a lighted
window. Igor is printed using
GCOL3 which EOR's (exclusive PI

S
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r_:lugh Igor is stored and
:::.:ed as text these graphic ef-
'::',s ,r,ork because the printing is
::-e under VDUS (printing text
:: ::e graphics cursor). Inciden-
? , if you have difficulty
_:-::ernbering or working out the
.-:cs of EOR you can always get
3.:.SIC to tell you by typing
ill\T 1 EOR 2 etc in command

The rest of the program in-
.: . es fairly straightforward,

::;gh hopefully well structured
i3C BASIC programming.

PROGRAM
STRUCTURE
-.res 60 to 200 initialise user
:efined graphic characters and
:cund envelopes belore entering
:::e main program loop. The
..peat loop from lines 240 to 490
- andles repeated pla!'s oI the en-
:.e game. It is terminated by the
:ecis:on oI a playe! not to have
?:other game. Lines 240 to 310
1:dalise flag vadables for score,
s.reen lev€l etc and call pro-
--edures to draw the general
:aenery.

The repeat loop from lines
150 to 470 then handles the play
:i each individual game, ter-
-:.inating when a player fails to
:lear a screen within the time
.:nit. After p nting the current
score and screen, the randomis_
ad windows and the sta ing posi-
:on for lgor, a third nested repeat
.oop from lines 410 to 470 deals
.rith the plag on each scre€n, ter-
.ninating either when the screen
:s cleared (flag variable HIT
:eaches the required total of six
rindows) or when the time limit
ior the level has been exceeded
checked by the fu nction

FNtime). The function of the
main procedures, in order of call-
rng lather than listing is as
follows:
PRoclnstrucdons (lines 1530
ro 1710): Presents optional in-
stsuction sequence.
PRocporwtn (lines 690 to
770): Computes co-ordinates
Itop left hand corners) for pdn-
ring windows in 42 posslble posi-
rions (only slx actually used in a
given play).
PROCctars (lines 1080 to
1160), PROCfence (lines 520 to

570).
PBOChous€ (590 to 670):
These draw the general scenery,
though not lgor or the windows.
PROCrandom (lines 790 lo
850): There are 42 possible win-
dow positions composed of six
rows of seven. One window from
each row is chosen randomly for
printing and its position recorded
by placing a 1 rather than 0 in ap-
propriate position of the flag ar"
ray W%. The windows are then
printed using the co-ordinates in
lhe anays WX and WY which
were computed bv PROC-
poswin.
PROCmove (lines 870 to
1010): A fairly standard pro-
cedure for moving the cursor
pos,t,on by key presses except
that the parameters ensure that
Igor can only be moved into the
house from hls starting position.
The repeat loop rith INKEY {0)
is necessary to permit continuous
updating of the time remaining
(line 970) and checking ror time
limit expired (FNtime).

PROCcound (lines 1030 to
1060): This procedure performs
two functions. lt gives a little beep
to let the player know that lgor
has moved and also places the
value TRUE in the logical variable
"sound" so that PROCmove
knows that a move has been
made.
FNtlme (lines 1390 to 1400):
Returns a value TRUE if the time
limit is exceeded. otherwise
FALSE,
PROCtert, PROCtestw (lines
1180 to 1280): These pro-
cedures check whether a window
has been 'hit' when the player
presses the light s,,ritch (space
bar).
PROChlt (lines 1300 to 1350):
If a window is hit, this procedure
deletes it and provides a fleeting
creepy apparition.
PROCx (line 1370): Pr,nts lgor
who was originally a cross when
we wer€ developing the pro-
gram. Purists and romantics
should rename this procedure
PROCigor.
PBOCclear llines 1420-747 0) :

Provides a fanfare to c€lebrate
clearing a screen.
PROCacore (lines 1730-1830):
Prints an appropriate message on
completing a game.

1ORET HEUNTED HOUSE
2OREX BY JANE AND JONATHAN EVANS
SOREN FEBRUARY 1984
40REfi
sol{ODE7t PROCi nstructi ons
60 K-12! HISCoREZ'O
TOENVELOPE 1, 1, I ! -1 | l, 1 ! 2, 1, 50, O i O, -3O, t26 | 126
aoENVELOPE2, 1,O, O t Ot O, O, O | 126, - l, -1, -1, 126, O

90 DII.I uz(42) rlllx (42t tuYl42)
lOO VDU 25, 224 t24,25,17,L26,188, 164,36,54
lto vDU 23 , 225 t 7 r 63,127 ,235 t2S3 t255 t245 ,225
tzo 9DU 23,226,1921232 ,2=4 t2551235 i 255 , 2O7 , 13S
tso vDU 2t 1227 1225,243 

' 
126 r 62t 30,21 3,3

14O VDU 23, 228, 133 t2O7 | L26 | 124 | l2O I b4, L?2 | l?2
1SO VDU 25f254fOr 126 | 126 tL2Atr2b,126t t26,O
l60 vDU 2J,255,255,255,255r 255 | 25s,2S5,255,255
170 VDU 23, 2S5,OiO,O,Sr2A,A,OrO
lAOPROCpo.win
19O aINDOt{a-CHRa254+CHRt254+EHRf 1O+CHRt8+CHRtg+CHRa25

4+CHRa254
2ooSKULLa=CHRt22S+cHRr22A+CHRr I o+CHRaE+CHRa€+CHRl227+

cHRa228
2 t oREa,l
22OREN TAIN PROGRAII LOOP
23oREl't
24OREPEAT! LEVELZ.O: SCREENZ=O! SCOREZ=O
2SOtlODEl: COLoUR r2t:CLS !vDU 231a2o2tOiOiOt
260 VDU l?i I,4t O,O,0,19r3,O,0rO,O
27OVDU4| PRINT TAB (O,3O) "SCREEN= " I TAB ( 15 | 30) "SCORE-" i

TAB(SOr50) "TIllE-"
2Bo PROC.I.rE
29o PROC{.nce (O' 132)
SOO PROCf .nE.(IOAOr r32)
31O PROChour.
320REll
SSOREII PLAY LOOP
340REll
35O REPEAT! SCREENT(=SCREENZ+ I
36OVDU4I PRINT TAB (A' 50) i SCREENZ TAB (22' f, O) i SCOREZ
37O VDU5! HIT=O
3AO PROEr.ndoo
390X2-168r Yll = l32r l.1OVETZ I Y7 ! PROCX ! rFX 15 ! t
4OOT I =TInE
4I OREPEAT
42OREPEAT: Pft)c.ovt ! LI{T I L tert OR FNtiDt
4so tF t6t THEN PRUCt.it
,rt4o t,llTIL HIT!6 OR FNtio.
45OIF HIT=6 THEN PROCcl..r
46OIF HIT:6 AND LEVELZ<7 THEN LEVELZ=LEVELZ+I
4TOIJNTIL FNtIn. AND HIT<6
4aOnODET! PROErcorr
49OUNTIL Gt-'.N,' OR 6']="n"
5OOI|ODET: END
5l Or
52o DEF PRoc{.ncc(x,Y)
53O BCOL 55,5
34O iIOVE rrY
55O PLOT Otorsoo!PLOT O,2OO 

' 
O

560 PLOT 8l r-2OO,-3OO:PL€T Ali2OO,O
57O ENDPROC
58O r
59O DEF PROChourE
600 SCOL O,O
610 PLOT 4'2OO' IOOIPLoT 4r2oo'9OO
620 PLOT 85r IOAOi IOO: PLOT aSr1OAO'9oo
630 PLOT 4 r 2OO r 9OOt PLoT 4' 1OEO' 65Ot PLoT as, lOOi6SO
640 PLOT 4r IOBO!9OOTPLOT 4 | IOAO'650: PLOT 45, I lEOr65O
650 PLOT 4 t5oo' looo! PLOT 4, 4OO' looo! PLoT gS r3OO' 9OO: P

LOT a5,4OOr9OO
660 PLOT 4'9OOt looo! PLoT 4' looo, IOOO: PLOT 85t9oo,9oo!

PLOT A5! IOOO! 9OO
670 ENDPROC
6AOr
690 D€F PROCporEln
7OO Y-7Oor N*rO
7IO REPEAT
72o FOR X-3OO TO 9AO STEP !O5
750 NqENr+1r tax (Nll) -Xr t{Y (NW) -Y
740 NEXT X

75O Y-Y-IOO
760 UNTIL YEIOO
77O ENDPROC
'reot
7tO DEF PROC ndon
600 FOR I-t TP 42rt{i((I)=otNExT I
8lO l{Z (RND(7) ) -l r ll% (RND (7) +7)-l r WX (RND (7) +14) =l t l4Z (RN

PROGRAM LISTING

16A&B CO PUTINC OCTOBER 1984

PROGRAMMING/GAME
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MODEL B/ELECTRON PROGRAMMING/GAME

l560r
l STODEF PROCX r BCOLS | 5I vDU224 r ENDPROC
158Or
lS'ODEF FNtlln.
l4OOlF TI|IE-TI >AOOO-LEVELz*6Oo THEN ITRUE ELSE -FALSE
l4lOr
142ODEF PROCCl..r
145OFOR l-loo To lgo BTEP 4
1/140 aouNDtrtrIi2
14sOAOUND1 ,0 t O, O
145ONEXT I
l4TOENDPROC
14aO r
l49ODEF PRoCh..d.r
ISOOCLET PRll,lTrFoR t.l TO 2rvDU14t,l5lr137rlS2rPRlNTEF

clot "HAUNTED HOUBE"TNEXT I
lSlOENDPROC
r52Or
ISSODEF PROCl nrtruEtl onr
l54OPROCh..d.r
155OPRINT TAE(OrlO)"0o you l{.nt tn.truEtronr (Y/N) ?"t

rFXt5rI
I S6OREPEAT| Ga-OETa r Ut{T IL INSTR ( "YNyn " rEl ) >O

ts7olF Er-"N" OR Sa-"n" ENDPROC
15SOPROCh..d.r
1590 FRTNT'"You .r. Fr.nk.ntt.ln't t.rv.nt Igorr"'".nd
your o.rt.r h.r r.nt you to turn""'of+ .Il th. Ilghtr

in th. H.unt.d"'"HouI b.+or. d.Hn br!.kr. Aft.r you "'
"antar th. hour. you won't b. rbl. wharr you
ara untl I you P.tr't

T6OOPRINT". windor. Th.n you c.n rHltEh o{{ th. ""'ll€
ht in th.t room.nd 90 s..rEhlnq""'for th. n.xt. Th. on
ly.ound you hr.r""'lr th. b.rtinq o{ your h..rt .ncl if
you'nbunp egrlnst . rrll your h.!rt rl1I""'rtoP..,.."
1610 PRINT""Pr.3i <SPACE> to continu."
r62OrFX15r I
l6SOREPEAT UNTIL GET=32
lA4OPROCh.ad.r
IASOPRINT "'0n. problern. . . thr hou-. ir" "'da

rk thr oiEEh.vour qhortr rlll tiqht""'up .nothtr lot o{
xindoEr.nd you h.vc" "'tven l.Ei tin. to rc.ch thcm aI

r66OPRINT"Don't gct loEt in thc dark or you m.y" "ncve
r g.t out rgein... end the tho.ti scar. you

167OPRINT"'Your controlr ..er""TAB(10)"2 _ LEFT''TAB(
1O)"X - RIEHT''TAB(10)": - UP"'TAE(10)"/ _ DOWN"TAB(6)"
SPACE - LIGHT SNITCH"

16AOPRINT " "Pr.r. <SPACE> to rtart"
169O*FX 15r I
TTOOREPEAT UNTIL SET'32
lTl OENDPROC
1720t
17sODEF PROCacor.
lT4OPROCheader
175OFORI=53 TO r 13 STEP 4! SOUNDI ,2t I, I ! NEXT I
IT6OPRINT ' "'Darn has broken|| (hat *iII " "'Frankenit.l

n do to you nol..?"'
177oIF SCORE ( >=H I SCOREZ THEN H I SCORET-SCOREZ r GOTO laoo
lTaOPRINT"The nort suEcEsr+ul Eerv.nt " ' " scorcd "iHISCO

REZI". You rcored" "only a hiserabla "iSCORE7.!" point6.

1790EOTO 1810
IAOOPRINT"You arE the frost succesE+ql servant to " "'d.

tc. You scored "iSCOREZi" points."
IAIOPRINT""Do yolr rrnt .nothEr qrne (Y/N) ?'
TS2OREPEAT: Gt=6ETt! LJ TIL INSTR("YyNn",Gi) >O
TASOENDPROC

1-
I
I

!I16 A&8 CO*rHtflNA OCIOBER 19E4

D (7) +21) - l r EX (RND (7) +28) -1r t,17 (RND (7) +55) -l
A2O FOR l-1 TO 42
0SO IF {1(I)-l THEN I.IOVE t{X ( I ) , {Y l I ) T GCOL o,2!PRINT lt/

I NDOII'
E4O NEXT I
A5O ENDPROC
660r
STODEF PROCnov.
AEO .ound-FALSET t..t-FAL9E
A9O REPEAT
9OOCI-INKEY (o)
91OlF Cl-32 THEN teEt=TRUE

92OIF Cl.?O AND XX>212 THEI{ I'IOVE XX'VNrPRoCX r XX.Xl-Kt
PROCround

93oIF CI-AE AND xz<!036 THEN llovE XZ'Y7(: PROCX r XZ-xZ+t<
r FROCrourtd

940IF Xt(<200 THEN 970

'5OIF 
C1-47 AND Yt(>132 THEN IIOVE XTtYZrPROCXr Yil-VZ-K

r PROCround
t6O IF CI*SA A D YZ<75O THEN IIOVE xr( | YZr PROcx ! YZ'YX+K

: PROCround
97OVDU4!PRINT TAg(37r30) I (6o-LEvELZt6) -1NT( (TIl,lE-T1) /

IOO)t" "trVDUS
9EO UI{TIL t.rt 0R sound OR FNtimr
99O IF t.rt OR FNITIT. THEN ENDPROC

rOOOI'IOVEXX i YXr PROEX
IOIOENDPROC
lO2Ol
ro3ODEF PROCround
lo4osouNDl r-1or r oo, r
!O3O round-TRUE
lO6OENDPROC
lOTOt
IOSODEF PRocrtrrr
to90 vDU 5
l 1OOLOCAL XZ!YZ
r I rOFOR I-r TO 50
I IzOXZ'RND ( 1279) t YZ=RND (623) +5OO
I t3O GCOLO,2
t l4ohovE xl. Yzr vDU 253
l I3ONEXT I
l l6OENDPROC
I 170r
l lBODEF PROCt.rt
t l90 I-Or winhit-FALSE
r2OO REPEATT I-I+1
l2tolF t{t((I)-1 THEN PROCt.rtvr
122OUNT!L rt nhl t OR I-42
I23OIF wtnhrt PROChlt ELSE VDUT
t240ENDPROC
!25Or
l25ODEF PROCI.rt}l
l27OlF IX>-|{X(l)-!6 AND xx<-{X(I)+44 AND YX<-[{Y(I)+16

At{D YX>-I{Y( l)-44 THEN rinhlI'TRUE
IzAOENDPROC
L29Ot

1300DEF PROCht t
lslOllOVE UX ( I ) rlrY ( I ) | GCOLO'3tPRI T lllNDotaar l{X ( I ).O
l32OllOVE t4X ( t ),t{Y ( I ) r ECOLOT I r PRINT AKULLaT MOVE t{X ( I ), t{

Y(I)IFOR I.I TO sOOINEIT IIGEOL O'OIFRINT AKULL.
ISSOREIT AOUftD
t340xlT-HIl+l r EcoREr(-acoREx+ 10r vDU4r PRINT TAa (22t 50) | S

COREIT VDUS
ISsOENDPROC
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-{ Compct thermal printer
packed rrith superior features.
\ rr :hcre rs a lighr-\eight, high perfi;rmance conpact prinrer thar
- .;rtei:ic tbr poruble and home conrputers - rhr'Efson P-4(1

:- -::r.rl printer.

Qualic and Versatilitr
. :i-n,n P +Lr is farr of rhe nes P rangrl shrch oners a mcro pnnrer s'irh

' .1'rh.' rJ.nnol r.,rh.,r t.'unJ rn rh( Ers,n r.n4(\n surrn,rrlnrer..
. :'+rl rs rhr trrsr lo\r'.ost print r that can prinr 430 Jots l]tr line Rhich

-::, rr can npn,Juce graphs, rnd Fi.tures bcautirully. The P-40 can offer
- -.. i:nJs oi colunr capciries: 20 coluons, 40 columns anJ 80 columns

- jcn*.-J t-no othrr comprct printer offrrs such a selectron.

-rght, Quiet and Cost Efficient,
- .. -jlt P-.lt rs r rhcrnral prinrr, opcatron is pirricularl, lluict .rnd thcre's

r^ rrbbon tLr chrnge. Mainren:rnce is simple. In.rJJitron rhe P-40
-:,:lr brtttr-v^trircn printcr hrs ti,ur rech.rrgeablc NiCad barteries built

::. frinr.r trhi.h .an b. rccharscd in 6 hours. It's simplc, cconomic

T.,p Quality lmage and High Speed Printing.

Actual Size:
Just2", x8,.". x 5"ll

+i (:h,ri.t rs Fa x-...J
( FL)r 4a,n\J 5l ..Lunn *-rnur
L'n,Jn (k)nal (Llri () Rishr)

9a AS(rl I .hrr..r.r, I li.i(trrn*
EnsLrsh crfml Lrtr.rs, Ens|sh
L.\.r (:.i Lrncrs. tirui!.s, nxns

.l.l lH)\ I i lU )N.nnxl
l l1lil\ st lU )(.nJrn\eJ
l.+ lHr \ l.+ 1u:)EflrF.J

I'.,}u EF). Thrrnil r,)ll i.l}r I,4a
TRI

. .:L.rlrr! of rinrjn!: ilr all Elson printcrs
. . .-p,rlltJ .rnJ rhr l)41-l is no.x.rprron.
- - :.ror Epson htad Jesign tearuring nine
, -- :.::erher sith it s abilit! to .xpress small
- -- rrsures supcrior lcgibility.

- n;rcr P-4t-l also proviJcs high speeJ
- ::r rrrh 45cps.

-lt Test Function
'..4 .omp.ct thi'rmil nrinrer h.F a

\r( rJ &ft(n$. lntd l

- \'rr test tuncti()n.

I'IIII
Hr(ir R.roirrlD Irrur - AnrdlSrrf

IIII-I

g (o4421
60155 ORDER BY PHONE OR BY POSTr - - .'[ nk Epson l-4i \licro |rintcrs ii]r us. \rrh

III---r----
The Epson I'j-4r't thermal prinre. costs !9qC5 (in. VAT).
A L,ox oi Epwn Thermal nnl parer costs !995 (in. VAT) 5 (nk
l'l.ri. rJJ 11 aa l(tr r^(rEf i.J |l.k,nr l'lLi! ill,N ls.ln\' ror J. ,Rr!

-^-;I
I

I

h()\es or Efson rhdm.l roll |il\r llD n,lL

I
I\',u.rn t.ur i,,r \,M I'44 nn..L) trintr h\ .h.qu. or f,! .reJn cx(t

I enclosr a cheque for ! K=@(rtT. \,,

Doto Efficiency Ltd

WATCH OUT FOR
THE NE\v EPSON I.-8O

COMING SOON

To order your Epcon P-4O now,
juet phone O442&155
and ask for Angela"

g lo442l
60155

Maxrcd R@d, HehelHemNead, Hefts HP2 7LE Tol: H.m€lH€mF6@d (0442)60155. Tel€* 825554 DATEFF C

TheN.*I#:onMicroPrinter
At Only g99.95inc.vAr

Ideal for use with the BBC Micro, and most popular home'computers.
Parallel and RS232 versions available.
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lf you own a printer you will
doubtless have spent many hap-
p!(?) hours sorting out the rotally
unmemorable srings of code re-
quired to utilise ir fully. You may
also have also tried a graphic
dump. ryping in an assembler
program. debugging it, and find-
ing somewhere to put the
resulting machine code, only to
discov€r that when it is called the
machine hangs up, and you can
do nothing but fume while the
result of much work vanishes as
you press BREAK.

Once again Computer Con-
cepts have s€nt in the Marincs
with their "PRINTMASTER
PRINTER TOOLKIT ROM" _
mercifiully abbreviated to just
PRINTMASTER. It takes care of
these problems. plus a few you
mav not have lhouqht of vetl'fhere are 23 'star' commands to
which an optional 'C' can be add-
ed to distinguish them ftom
similar ones in other ROMS. They
can be used in command mode,
in BASIC (or other languages)
and in service ROMS, including
the edit mode on the latest
WORDWISE-820 u pgrade,
which is a real boon. lnteger
variables may be used for any
numerical argument. greatly in-
creasing the power and flexibilty
of the ROM. This version is
designed for the ubiquitous Ep-
son - not every command ap-
plied to every model, but varia-
tions are noted where ap-
propriate, and there is a complete
control code summary at the end
with applicable model numbers.
k will also work with any printer
that shares Epson codes. Future
versions will provide for alter,
native printers.

AVOIDING
CODES IN THE
HEAD
The effects of the 14 controlcode
commands are fairly obvious
from their names. {, FONT
changes the international
character set. of which there can
be up to 10. The MX80 is omit-
ted from the command availabili'
ty list (though not the summary)

- certainly a Mk.lll accepts the
first 7. Non-English letters do not
appear on the Beeb keyboard.

The'star' attraction for
any BBC user with hard

copY requirements.

enlarged, condensed, emphasis-
ed, double strike, elite,
superscript or subscript. Shings of
commands are accepted, for ex-
ample to cancel subscript
characters before s€tting on
enlarged and double strike mode.
In the case of * TEXT, the print
style is selected on the basis of its
width, height and shade, using
numerical parameters. The width
parameter includes condens€d,
elite, normal, enlarged condens-
ed, elite enlarged and normal
enlarged, in increasing width
order. The 'shade' parameter
(from light to dark) may be nor-
mal, exphasised, double strike or
emphasised double-shike, while
the height choic€ is from
subscript, superscript or normal.
This command allows progam
control of text output style by the
use of integer variables.

EAT YOUR
HEART OUT,
CAXTON?
Apart lrom the text styles
available from the Epson itself,
* GPRINT prints normal Beeb

characters (not teletext) in an
astonishing rang€ of sizes, shades
and o entations. The smallest
size is elite. but this can be
multiplied by an integer up to
255, both horizontally and/or
vertically! Moreover, the lefters
can b€ oriented in eight diflerent
ways - normal (across the
page), downwards on the right,
upside down, and upwards on
the left, plus similar orientations
with the individual letters in line
ahead rather than side by side.
The shading is by dot denslty,
with s€ven shades from light to
solid black. and the shing can be
indented from the Ieft margin by
a specified number of 20ths. of
an inch. A character can thus oc-
cupy anything up to 600mm long
along the length of the paperl It
will take some time to print, but
ESCAPE works if it was an ac-

cident or you chicken out.
Naturally, the width (or length if
you print it sideways) will be
limited by the paper itsell.

':, TPRINT is a variant
on ,t GPRINT in which one oI the
print€r's own character s€t is
repeated to form the pattern of

so, if you habitually write in
strange tongues vou'll still need a
good memory - or stickers on
your keysl :r.lNlTlALISE is a par-
ticr-rlarly useful command. reset-
ting the printer to its default set,
tings after you have lorgotten
which ones you altered, acciden-
tally or oth€rwise.

* LINCH and * LINE-
SPACE are related commands,
the former setting the number of
lines per inch and the latter the
space between lines in 216ths. of
an inch. Both delault to the stan-
dard 6 lines/inch (36/2l6ths. ol
an inch spacing). r MARGIN
sets the left and/or right margin
positions. while r PAGE deter.
mines the page length, either in
inches or in numbers of lines. and
the nurnber of lines to be skipped

at the page end. The latter is re-
quired when using fan-fold
paper, but these commands are
also very useful when listing long
programs oo teletype rolls, which
can subsequently be himmed into
equal sized pages. * ITALIC.
* PROPORTION and
I UNDERLINE tum italics. pro-

portional spacing and underlininq
on or off respectively. where
available. while * TAB sets the
horizontal tab positions.

* PCODE is a cover-all
command for use with the less
common conbol codes that uou
might need only occasionally. h
accepts ASCII or decimal codes
of any length.

r STYLE and * TEXT ar€
also relat€d commands. The
former sets the type of text. ie.
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l}rg"<5,

:rle t€xt to be printed, rather than
,srng a graphics dot matrix. This
'iT akes it very much quicker than
', GPRINT, and some shading

?iiect is still possible by choosing
: iuitable character. The t€xt ap-
.rears on the screen, where il is
::ade up from the no.mal
.iaracter set appropriate to the
node in use. and ther€ is no
printout unless th€ printer is
enabled. The printer character
:ont, size, density and line spac-
rig can be selected by any of the
appropriate commands (see
above). the particular character
.equired being specilied by its
ASCII code. A control code (less
::ran 32) will cause each large
.haracter to be made up ftom
linted versions of itself. The
sring to be printed may conlain
..;-r defined characters, which
.an b€ s€lf-replicated on screen in
graphics modes iI required, but
aill not appear on the paper

(though a substitute character
may be printed in certain cir-
cumstances).

The smallest print size is 8
times the width of the cunent
printer characters by 8 linespaces
high. and the largest (theoretical-
ly) is 255 times that size - limited
in practice by screen or printer
wrap-around. The text can be
oriented in eight ways (as with

'r, 
GPRINT), and can be printed

normally or inversely (blank
against a charactered back-
ground) - see examples. There
is no indent argument, but spaces
can be inserted. and text win-
dows can be delined lor the
screen vercion.

WINDOW ON
THE WORLD
Ever tried defining a grap
window to fit exactly round

hics
part

of an existing screen display?
PRINTMASTER makes it a dod-
dle! *WINDOW produces a
flashing line rectangular window.
initially around the screen edges.
The cursor keys (or their games
equival€nts) control movements
of two opposite corners, inter-
changed by the TAB key, while
SHIFT gives faster movement.
Having positioned the rectangle
wh€re required, pressing 'V'
displays the BBC window coor-
dinates on th€ top line of the
screen - these vanish on the
next key press. 'RETURN' sets
the graphics window as
displayed, while'ESCAPE'
aborts the attempt and restores
the previous window, if any. If
the top of the screen is already
occupied the values displayed by
'V' may not be very readable, but
the coordinates are stored. and
are printed normally on tlping

,r WVALS. This is a valuable

facility which greatly simplifies
Iinding the coordinates of any
point or area in any graphics ap-
plications. particularly computer,
aided design.

DOWN IN THE
DUMPS?
Why put up with single-format,
easily conupt€d machine-code
dumpsl r GDUMP will produce
a high resolution screen dump ln
any $aphlc Mode, including
Mode 8, in any of four orienta-
tions on the paper, in any size or
proportions and at any inset lrom
the margin. lt dumps whatever is
in the graphics window or, if one
is not s€t. the whol€ scleen. lt
also works in Mode 7, though
you are lhen limit€d to a whole-
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Ir**t**t
******lt

**** **t*
lt*t ltt*
I*I* tart
rrtt **t.l
r.tt*r***l*rt
I*.ttr*r*ttlI
tl** *tlt
r**t ****
**.1* l***
*ttt r***
r*** **.**
l*** t***

r*****
**** t***
**t* *ll*
*Ia* *lr}
i*t* rt*t

a**i.**
rll**r

**** **ll I*
*l** **ti Il
itt* *trt
ar** ***l

****** a***
**.1*** *t*l

**t******t
i*i*****t*
r+** ***t
**t* r*r*
ttr* at*i
It** **Ir
trr*.t*taI*
r.lr**ilt*l
t**t *I*r
lt*l ***I
*II* **aar
*Ir* **r*
**i***r***
l**I****r*

SIZE N 2r MrRiieL LITESPACE' ABCII 42

EF# Eftlt,: EEtrIE

t{]RreL srzE, l{Al-F Lll€6Pm€, AscII 64

ITDTH x 2' lGI4lT x 2, l.hl-F LII€aPrcEr C(,{TR(I- COD€

ffiffi

6tZE x 2, tSt-F LIiESPACE' COiITR(L COD€,

BBtr

BffiE

INVERAE PfitNT

EIrcI

PFlNIhnsrEF .r! lle+t to rrght,
r.d .nd bl ac*.

trrohthand erqht are Jl.!htnq coIou.E rrhrt.-61.c! to brack-rhit.)

screen dump of one slze and
orientation. The minimum height
of the dump from a full screen is

approximately 90mm. while the
minimum width is lrom 37mm to
147mm. according to the Mode
in use. Dim€nsional multiPliers
up lo 103 are accepted by lhe
chip, but the practical limit is s€l
by the printer width.

The dump carries out
automaic shading fot colours,
using eight differenl dot densities
lrom white to black. In the case ol
flashing colours only the first is

represented. The printout can be
oiiented normally, rolated
throuqh 90 degre€s in either
direction or upside down, and
may being two-tone or multi_
tohe Eue or inverse coloured.
W€ have resurected Comput€r
Concept's demonstration'man'
(reminiscent of Andy CaPP). and
Drinted him in various unflanet'
inq wavs, using I WINDOW to
remove unwanted (blank)
background.

I TDUMP is rather unusual
ln that it dumDs texl from lhe cur-
rant tert window {or lhe whole
screen if no window is set), in the

currently selected Epson
characters, reqardless of Mode. lt
can also dump user-defined
characters graphically, increasing
th€ width up lo about ten times
the print size in use if required.
but leaving the height unchang-
ed. Double-height Mode 7 text is
printed twice in single height

Have you ever wanted to do
somethinq uselul while warting
for a long document to be
printed? * FDUMP is the answer

- this takes spooled texi from a
named Iile on disc or tape and
feeds it to the printer, while you
use the computer almost normal'
lv at the same time. You cannot
rise BREAK or events. and musl
not tamper with the filing system,
but most normal opetations can
be carri€d out. PRINTMASTER
appears lo use Page &12 as a
bufler lor this operation with disc,
or Pages &9 and &A with tape -
so watch where you put machine
code, if you stll need any!

D.I.Y
* DEFINE is a DeIine-ltYourself

aid to character building, par-
licularly handy since PRINT'
MASTER can dump the results. It
displays the usual grid. plus the

complete charactel set. an actual_
size version of the one You are
making, and the VDU sequence
for it. 'TAB'stores the comPleted
charact€r and olfers the next legal
number. 'ESCAPE' also stores
the character and exits to the
screen mode you left ( I DEFINE
selects Mode 4). You can save
vour character s€l wtth'* 

USAVE. and r€load it wilh
* ULOAD. On€ application is in

Drinhno mathematical and scien_
iific svibols. and I have no doubt
that games enthusiasls will think
of others.

As usualthere is an excellent
and helo{ul User Manual in
C.C.'s standard format. Like
rheir previou5 products. PRINT-
MASTER provides fast. easY-to'
use tools for otherwise tedious
tasks. with a range and flexibility
eoualto anv reasonable demands
{and ouit€- a few unreasonable
ones. tlo!). This is a printer utility
that is going to be tough to beat,
and is €xcellent value for moneY
Anvone who makes serious use
o{ in Eoson (and that must be
most owners) will find life a lot
easier wiih PRINTMASTER.
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PHIITMASTER is a printer utility ROM, ofiering pow€rful screendumps, lext dumps, file
iufrF and nBny orhers. PRINTMASTER olaers th€ best B)6siue utililies, and plenty o, them,
!x lrd dle typ€ ol printer per ROM.
PfUNIIIASTER (EPSON) supports the MX, RX and FX series ol printers.
PR$TrMASTER (STAR) supports lh€ STAR GEMINI lox ard the DP5t0.
\'€rssls ,or other prinlerc will be produced according lo th€ volum€ of requ€sts lor each type.

Al PRINTMASTER commands are preceded by an asierisk and can be us€d in the same way as
Op.rating System commands, i.€. thsy may be includ€d within BASIC prosr.ms aswellasother
&Eu4es erc.ln addition, BASIC tesident integer variables'may be passed tothecommands
.rlln programs.

i:n sornc ol PRINTMASTER's commands ar€ lbted below:
'GDUMP will allow s.re€n dumps of any mode. Mode 7 (TELETEXT) screens can be copied
:TlrdrB double hetlht characters. All 16 colours are repres€nted by graduated grey shading.
:1? dump rnay be prinled in any dir€ction on lhe pap€r (ho zontally or verticallv) and can be
-agni6ed by any faclor in lensth and heilhl independently.

'IIINDOW giv6 an interactive meahs of &rinining a graphacs window, ,ar easier than lhe
'nrrd vDU command. GDUMP will copy only the area within the graphics window.

'TDUMP copi€s any texl currenlly on Ihe screen.

'GPRINI willprint a slnng ofcharacters as large as necessary (e.9. one character per p.ge!) in
Ily orientatbn, shade, etc, Ior headings, poslers, elc,

'FDUMP copies the contents ol a fil€ dir€ctly to lh€ printer, whilst th€machin€is beins used Ior
raller t6k!. running prcgrams elc-

orlEr commands include: 'FONT, 'UNDERLINE, {TAUCS. 'TAB. 'PAGELEN.
'lNlTlAUSE. 'DEFINE. and ottprs.

tlow ewlhble
Printmaster (Star)

for the GEMINI rOX
and the DP 510

ORDER AS: PRINTMASTER (EPSON) t33 35 incl
OR PRINTMASTER (STAR) f33 35 rncl

lhe lllost

f,46.00 incl. frlicto
TORDWISE 6 i&al .s an inlroduclDn lo u/ord
r t'&nglor lh. begtnn€r. bul is a FE ul€nough
_$ ro b. ued wr@dy try prol6io,Elaurhor (ar

.s: n o ol th. hosl ,opular BBC Mioo magazlnes
y. ,rerared entirely u'lh WORDWISE). B€ing

-.ra'r ROM bas.d it ccupies mn€ ol the memory
-a.h 

's 
u*d lo slore lexl. h willop€rale lully on

:s*ne.drsc or ECONET (level ll). ll is not sp€cili.
': ..r! D.rl,cul6r Drinler, nor des ilrequit€aspeci.l
:-:er drrer l.n expensi@ erlra on ene word
v-6e6) WORDWISE all@s any cod.s lo bc

-: 
ro.nv Dnnrer. .r anv poinl sithrn lh€ l€xl. by

-<9 . 3'mpl€ efrbedd.d .ommnd
: r :? besnmr. r€xt ..n b. ryped srra'ght ,ito
.OROWISE aid ev€d, baded, praPqad d
-.:.d 'm'i€dl.rely. 

Once erp.rience is s.incd.
: :-rnds h.y b? addad lo conlrol llp liEll.!D!l
:. Bp.r Sotu o, tlE lalDur d lorrurlfg'
:rrun&.rc d.$nb.d lar., Ar any r'm. whrlsl_r'e 6 b.,ns e.rer€d or edned a word counr is

i.+.t{d conlhuously on ttE lop line. Labell"d
'-{:@ tey5 provde rh€ user wnh s'mple conlrols
-r -.'t.ny *.lDn of texl and lhen delete, move or
::.r x ro .ny olh.i posilion. Char.clers (an be

-a(4.onvetred b€lwan upper and lo@r ca*i
- -a.igrE (asc ol enhre par.grapk is equauy srmple

Formrrrns com@nds,ftlud. lhe ab ily lo tpll ltp
do.urle.r lnlo pagps ol.ny lenglh, wlh or ulhoul
head'.g.6r (@rinss. Page numbers ro! bc prinled
aororBrr.lly urh'n lhe lert, rnclud'ng w'lhln
headngs.nd l@rDgs. Comrunds .re provided lo
set {ar .ny poinr r rhe terl) line lenglh,l.ll rurcrn,
rabularion posrrons,line sp.cing erc. T.xl can b.
cenr.€d on. hne, indenrsand remporarymd€.tt.an
be *r and (ancelled Ourpur can be made lo
aulom.xcally pause.t the end ol a pag?. € 9.lo. a
etrgle sheer ie"d R,sh' ,un rarbn ol rerr .an be
rurned on and oll al any pornls ln lhe lerl

Us?r d",in€d kys ruy hold .ny requtred irrDg as
mrrul.nd u*d w,lh,n WORDWISE, rcludrnsthc
.odes reqotred lo indu.e Leyoper.rohs s(h as

M@ins.rourd rtp r.rr 
's 

s'mple. Cur$r teysalone
r@e on€ pos on,n any d,rectionr CTRL and
cursor keys rog"th.r rcve rn hrg€r neps, a wotd
le,r,rishr, a pas" up/down, SHIFT and cureor keys
mve as lar as possrble lo rhenghr/L{l ol lhe[ned
ro r he sr.rr/.rd ol rhe enr tr€ r?xl Th€sehovemenls
are $ easy to o* lh.l many orh€r prograns have
adopr€d €x&tly th. eme m.thod

ARIES .omp.rn5b WORDWISE

A new vereon ol WORDWISE E ava,l.ble upon
r.qu6l al rhe slandard pn.e wh(h 6 {ully
.ompatrble erlh the ARIES 820 RAM b.).rd when
l,rted alonssde the companble WORDWISE. rhe
ARIES board alloc rexl ro be pre!'ewed in E0.

collhnr elen s,th the no.malRAM lull oi le3r An
upsrad€ lroh rhe standard verson oIWORDWISE
rs.v.,bble Pl€a* ask Io. det.,ls

a.v. .rit l ia lartLcd rre tart
aaf, aarLd taat
l-oad taat tc qriEr
a...dr rrd taDlE??lril l.rt
?ravle lartlpol t.rt

Plaa aatal. dslca-

t,
a>l)
a)
l)
a)
?>t,
cac Edt t lb<r.

ROTSOFTWARE
for the BBC Micro

E
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Moneywdtch
Moneywatch is a Iile-handling
progam designed on a BBC
Model B OS 1.2, to enable the
user to keep records of all his
bank/building society accounts
on tape and when necessary, ex-
hact and input information to and
from them

The program alllows each
bank and building society ac-
count to have up to eight sub-
headings (for such uses as Etes,
insurance, housekeeping etc.).
The user isallowed to add toand
take away ftom each ol these
sub-accounts, with the computer
recording such information as to
the amount, the date of the tran-
saction and the title of the sub-
account itself, so as to provide a
detailed analysis of all of the tran-
sactions that have taken place at
the end oI each session. At the
end of a session. the file is re-
saved, with the new balances for
each of the sub-accounts.

Up to five Standing Orders
are allowed when dealing with in-
dividual bank accounts, with the
computer keeping on file such in,
formation as the concem to
whom the standing order is
pavable to, the amount and lrom
which sub-accounl the Standino
Order is to be debited

At any point in a session
there is an option for all of the
hansactions which have taken
place so far, to be prjnted out on
hard-copy.

Up to twentyJive individual
tansactions are allowed in any
session before the data-file has to
be re-saved. The reason for this
relatively low figure, is due to the
fact that the program itself oc-
cupies nearly 9K and to enable
the program to utilise MODE 3
for its hansaction print-out, care
has to be exercised to ensure that
the amount of data in th€ com-
puter's memory, does not exceed
the 3.75K which is left when the
computer is running in that
mode.

HOW TO USE
THE PROGRAM
When the program is run, after
the opening titles have been
displayed, the operations menu
appears on the scre€n. This
menu give you the options to
rais€ new bank and building

Keep a tight reign on the
household accounts with

this efficient ancl
friendly program.

initial amounts in each account to
be input. The computer indivjd-
ually displays the name of the
accounts previously entered, ask-
ing for the relevant amount. If the
account is to start with nothing in
it, it is not necessary to type in
0.00 but press RETURN instead,
the program will then go on to
the next heading. The program
displays amounts to two decimal
places. Half'pences should not
be enteredl

Once all of the amounts
have been entered and the user
has agreed that everything is as it
should be, the account is readv to
be saved on cassette/disc. this is
canied out in the normal way.

PROGRAM IN
USE
It is now necessary to cover the
way that accounts are accessed.
When either building society or
bank accounts are accessed. the
relevant file must be loaded first.
The way the program runs is self-
explanatory in this nature. Once
the relevant account is loaded in-
to the computer the operation
menu for building societies or
Banks is displayed. Both menus
carrythe lunctions Pay in/Draw
out, print out oI kansactions and
transactions over, th€ latter only
being used when the file is ready
to be re-saved on cassette The
Bank menu also contains the
function Set UplCany out stan-
ding order. The choosing of this
option produces a further menu
on the screen offering the user
the choice of setting up standing
ord€rs, the execution of standing
orders, the deletion of an existing
order from the computer's
memory and an option to return
to the original banking menu. A
maximum of five standing orders
is allowed for each Bank account.
When the user sets up a standing
order, hershe must supDlv the
computer with the inlormation oI
who the standing order is payable
to. the amount of the standing
order and from which heading in
the Bank account it should be l

debited to. ]

When the user asks for the
standinq order to be executed, all l

the standing orders are displayed ]

and the person asked to choose I

which order is to be carried out. I

society accounts and to access
existing bank and building society
accounts. The last option is for
the program to end. Pressing
escape during the execution of
any of the f,rst four options will
return you to this menu.
However, this procedure is not
recommended unless in the
event of an emergency, since all
of the data so far processed will
be lost when the user returns to
the option he/she escaped from.

It should not be necessarv
for the escape button to be usei
at all, since the program normally
allows verification ftom the user
Ior any decision he/she takes,
before the existing data is af-
fected

Before the us€r can access
bank and building society ac-
counts, they have to be raised.
The procedures for raising both
bank and building society ac-
counts are identical and exheme-
Iy shaight forward.

Firsdy, a prompt appears
asking the user to state th€ name
of Bank/Buildinq society. In the
case of the bank, this would be
either in the lorm of BARCLAYS
or BARCLAYS DEPOSIT, but

for building societies it would pro-
bably need to be of the form
HALIFAX SEVEN DAY etc..
thus allowing the computer to dif'
ferentiate betw€en accounts from
the same society.

Next, the user is asked to
supply the date which the ac:
count was opened, (i.e. the date
of the first hansaction). This
should be entered in the form
08/05/81 etc. The user is then
required to enter the number of
sub-accounnt headings he/she
would like to have. A maximum
of eight is allowed, with each
sub-heading having a maximum
of ten letters. These could range
from routines available for the
correction oI mistakes made in
the inputing of these account
titles. If the user notices that
helshe has mis-spelt the last title
then XXX should be entered.
The computer will then allow the
last title to be re-entered. When
all of the titles have b€een input,
the computer prompts "ARE
YOU SURE (Y,/N) r . A reply of
"N", will allow all of the titles to
b€ typed in again.

After the acount titles have
been entered. it is the turn oI the

TR
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::-- : rhe transaction also
r :- :.iered. The computer
- : .: : - s ihe new totalfor the
' . --:he S/O was debited

'_; -.€r do€s not wish to ex-
- i :_. :lore standing orders,
: : .:::r1 returns to the stan-
r _::::Ttenu.

' -_; iser wishes to delete
. .: _: order. all the current

, :'=-::splayed and the user
- : -:ake his/her choice for

:. :::on The remaining
:", :re then displayed
. -.: .,.iih an option to delete-;' .: this ls declined. the
:-r- once again returns to

TRANSACTIONS
. -ser wish€s to pay

: : .. ,rul then option (1) is
,:_ Irom the Bank

. :, :rng society operation
, lhe computer then asks

. _ .: :noney is to be paid in or
,: The date of the transac--.- has to be entered. After

::::ansaction, a prompt ap-
: , , isking whether the next
; :r::ron is to be recorded for

,.r_'e date. If not, a new date
:e rnput. Next, all the ex-

: iji accounts are displayed
'.. user asked which file

._: wrshes to pay in/draw
' Once this choice has been

, -: ::€ file and the amount in it
r-run on the screen. The

: - : ro be added/taken away
i . : :e lnput. After the user has
. :: that this is the correct

: :-:r, the computer
::: debits the sub-account
: :,plays the new total. The_ ; then asked whether

;: transaction is required.
,: to twenty-five hansac

, ::e allowed in any one ses
.: another transaction is at

. :ia:. the computer replies
:-i message "No more tran-

. :_,'and returns the pro
j : :r the relevant operations

- - The user then has the
:. ri viewing a printout of all

'_: :ransactions carried out so
, ::: of saving the file on

1: any stage in the program
- :i account is being access-

- ' -_. user can calla print'out of
-: :::::ons. This is done in the
' - a 3 80 column mode. All_. :::ar.s of the transactions so

far carried out are displayed,
together with an up to date set of
balances for all the sub-accounts.
An option Ior a hard-copy is also
qiven.

The final choice olfered in
the Banking,/Building society
menus. is that of transactions
over. This is used to save the ac-
count with all the new totals Ior
the various sub-accounts on
tapeldisk. ln ihe interest of time,
only the most recent set of figures
(plus of course in the case of the
bank, details of standing orders),
are saved. After this has been car-
ried out, the program retums to
the master menu. If the program
was to run on a disc-based
syslem, the program could be
easily modified so that the last
twenty or so transactions were
saved for future reference. Fot
this to happen on a cassette bas
ed system, the amount of time
taken to load and save each file
would take far too long for the
program to offer a time-saving
facility in the home. With only the
most recent set of figures on tape,
each file can be loaded into the
computer in under two seconds.

HOW THE
PROGRAM
WORKS
MODE 7: The teletext mode of
the BBC micro, using only 1K of
user available memory and offer'
ing a text-only format of 40x25.
In this mode, CHR$(141) creates
do ub le height characters,
CHR$(136) causes the following
line to flash on and ofI. while
CHR$(129) TO CHR$(135) pro-
duces text of different colours.
Mode 6 can be utlised for the
Electron.

MODE 4: Uses 10K of
available memorv, offering text
format of 40x32 and a graphics
resol.rtion of 320x256.

MODE 3: Text only format
using 16K of available memory,
supporting a text format of
80x25.

OPENIN XXX: Open
cassette/dis.

VDU 20, a,b,c,d: Creates
text window allowing text to be
transmitted to a ce ain portion of
the screen only.

VDU 26: Destroy any ex-

isting text window.
6% = &2O2O9: Makes all

numbers be displayed to two
d€cimal places in a field nine
characters wide.

@% - 10: Returns output of
numbers back to normal.

STRING$(A, "B"): Create a
string A characters long of
character "B".

VDU 2: Send output to

printer.
VDU 3: Return output to

normal.
VDU 21: Disable screen

(Prevent text being printed on the
screen)

VDU 6: Return output to
screen back to normal.

TAB (X, Y): Print at a point
X characters from left hand
margin and Y lines down.

Dimension variables and set up user deflned
characters.
Display titles.
Display master menu. CaEy out appropriate
routines fom user's choice.
details entered of new Bank Account. These
are then sav€d on Iile.
ACCESS BANK ACCOUNT: User enters the
name of the Bank account to be accessed, the
computer then loads the relevant file into its
memorv_
Banking Operations menu displayed. Choice
entpred bu user and the relevant routines ex-
ecuted.
Details entered of new Building society ac-
count. These are lhen saved on file.
ACCESS BUILDTNG SOCIETY ACCOUNT:
User ente6 the name of the Building society
account to be accessed. The computer then
loads this lile into ib memory.
Building Societv operations menu displayed.
Choice of operation chosen by user and the
relevant procedures executed.
Routine for printing out the transaclions car_
ried out so far. This is done in Mode 3 and
Dresented to the user in a tabular form. Lines
i280 to 1320.on."rn rhe hard-copy opnon.
A maior ioutine used for setring up Bank and
Bulldinq Societv Accounts. Lines 1430 to
1470 concern the raising of the User's choice
of sub-accounts (maximum of eight). Line
1460 allows the user to correct a mistake
made in the enhy of the name o{ the last sub-
account. Lines 1510 to 1570 are for the
assionment of the inilralbalances to lhese sub_
accJunts. Line 1600 allows all the amounts to
be re-entered if the User discovers a mistake
he/she made in the inputting.
Probablu the most used set of lines in the entire
progru#. Th"." lines contain the procedures
for paving into and out of an account. Line
1650 updates the transaction number. lf this is
greater than 25 11661. lhen no more transac-
tions will be allowed in that session.
Lines 1670 to 1690 adjusts the variables
dependant on whether an amount is being
Daid in or drawn out.' Betv.reen 1700 and 1740. the date of the
hansaction is entered by the user.

Lines 1760 to 1830 display all the sub-
accounts. The user then enters which file

Lines

Lines
Lines

Lines

Lines

20-70

90-t20
130-280

290-400

410-550

Lines 560-740

Lines 750-870

Lines 880-1000

Lines 1010-1160

Lines 1170 1330

Lines 1340 1610

Lines 1620 1990
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Line 1910

Lines 1920 to 1950

Lines 2910-3000

Lines 3010-3050

PROCDISPLAY

POCSAVEBANK

helshe wishes to be debited/credited
Lines 1850 to 1900lebihe user enter the

amount helshe wishes to pay inldraw out.
The relevant variables are then elther adrusted
or updated whlch ever is necessary.
displays the sub-account and the new balance
Ior it.
ask the user whether anothq transacdon ls
wanled. The appropriate action is then taken
depending on the answer.
Routine used to update the balances held in
the sub.accounh which are not involved in a
bansaction.
Major routin€ allowlng the setting-up of and
execution of standing orders.

Lines 2030 to 2130 prinh out on lhe
screen an operations menu for the user to
choose from. The choice is then entered and
the r€levanl routines carried out.

Line 2150 p nts out all the standing
orders which exist at the present time.

Line 2170 to 221.0 asks the user for the
date oI the standing order. The standing order
is then carried out, with all the necessary
variables being adjusted.

Line 2220 displays the new balance for
the sub-account which the standing order was
debited to.

Line 224O gives the User the chance to
carry out another standing order without hav-
ing to return to the standing order operations
menu.
Procedure used lor displaying all the existing
Standing Orders together with all th€ relevant
information for each on€. This data consists of
the amount of the standing order, to whom it
is payable and the sub-account it is to be
debited to
Procedure used for setting up a new standing
order. The User has to enter vatious items oi
information (see previous page). This is then
stored ready to be saved when the account is
next stored on cassette/disk.

N.B. A maximum of five Standing Orders
per Bank account is allowed. To increase this.
the relevant variables will need to be r€-
dimensioned.

Procedure used for setting up a new standing
order. The User has to enter various items oI in-
formation (see previous page). The user then
enters the S/O to be delet€d.

Lines 2500 to 2530 re.adjusts all the data
regarding the other standing orders. The remain-
ing S/Os are then displayed and the oprion
given to delete another.
Procedure to display all the sub-accounts and
their balances
Draw a horizontal line across the scr€en.
Draw a vertical line Z characters from the left
hand margin down the screen.
Save on cassette/disk allthe data concerning the
relevant Bank account. All data conceriing
Standing Orders, together with the most recent

balances of the sub-accounts are saved.
Save on cassette/disk allthe data concerning the
relevant Building Society account. All data con-
cerning the most r€cent balances of the various
sub-accounts is saved.
Adjust all th€ most lecent balances, so that they
became th€ first balance on record, in order to
make the saving of th€ account easier to carry
out.

Lines 1960-2010

Lines 202O"2250

Lines 2260-2320

Lines 2330-2450

Lines 2330-2450

VARIABLES USED IN
MONEYWATCH
Sp€ctllt.ed SHngo and Vartablee
M$(N) - File name in account.
M(X, Y) - Balance of each lile after every transactlon.
B$(N) - Date of each transacfion.
TtN) - Balance of account after each transaction.
SIGN(N) - Add/take awav from file.
F$(N) = File used for trinsaction.
AM(N) - Amount taken/added in each transaction.
P(N) - The file number used in each transaction.
SO$(N) - The name of concern Standing Order is payable to.
Sl$(N) - The amount payable for each Standing Order is to

debited to.
Ml(N) - The amount payable lor each Standing Order.
A1$ - The title of the account.
Cl,lT - The Transactlon number.
Genenl Strtngc
A$, J$, P$. KK$. L$. a$. G$
General Vartabtee
AA, A, QQ, FF, WW, W, DD, Z, X1, GG

PROCEDURES USED IN
MONEYWATCH
PROCACCOUNT

PROCSAVESOCIEry

PROCAMEND

Set up a new account with upto
headings. The first values
headings are entered.

eigh
oI

t sub-
these

Displays ln tabular form, the curent status
of the sub-headings in the account.
Saves on cassette/disk, the latest balance
of each sub-heading and overall balance oI
the account. ln addition, all data concern-
ing standing orders is saved.
Maior routine dealing with th€ setting up,
execution of and deletion of Standing
Orders.
Prinls out in tabular form. the details oI all
the transactions lmax 257), carried out on
an account in the cunent session, together
with an up to date set of balances of the ac-
count of its sub-headings. An option o, a
hard-copy is given.
Major routine dealing with paying in and
drawing out of bank and building society
accounts.
Only used before an accouni is saved on
tape ensuring that only the most up to date
set of balances is saved.
Saves on cassette/disk, the final balances
of the account and all the sub-headings.
Updates at the end of each transaction, all
the sub-acounts not used in that hansac-
tion.

Lines 254O-26?0

Lines 2680-2770
Lines 2720-2770

Lines 2780-2900

PROCORDER

PROCPRINTOUT

PROCPAYDRAW

PROCADJUST

MODEL 8/ELECTRON
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: i,CCDELETE

-:OCSETUP

:1CCSO

-.CCHORIZLINE
-,CCVERTICLINE

10 ON EFROR IrODE 7:GOTO 1tr0

-s DIr.l r1t(io),m{e,:5),Bt (:5),T (:3),Sl6N(:5;,F+ (15,,4
::),F'125)
40 OI M SO5 (6) r S1t (A ) , t11 (6)
:€ vou 1;,224, @, g, gr:55, O, @, O, q1

6a vDLr :; t:?5,1:8,128, l:8,1?8,l ?A. t fE, 1:C,1ln
-o vDU ::, :i6, i:s, 1fa, 12a, :55, 128, 1:Ar 1?Ar 1aA
ao l'10DE 7
,O FoR N=1 TO .::FFIitl TALj(9)iEllRttt;;)icHE*(l4l)i"llai

'./AICH":NEXT
:ro FSrNT TAB{7,iO)r"A F,J.l.. F'FO)UCTION"
liO PRlN] "' -TAE(:)iEllF5{1;6)iCHFr(tiO)i"FF.ES. riNY
, :o coillt,hjuE. :A:t=oEl+

r6J Ft-lIl.lT'TA8(;)iCHFt(1;@)i":) A..ess rF eir5ilnj irin

l70 FRINT-TAA(f,)rCHF*(ltro)i"l) Faise I ELIri6rna En.ie

1Ag FFINT'TABitr)rCHR,(1lO)i"4) AcEe=s a Euildltrq sn.r

19S PF I l'.ll'TAB (,1) ; CHF' ( 1;A) I "5, End FrEqrem"
:OO PFINT"'CHRS(1;4)i"TYFE IU YoUFI CllOIEl- (1-5) 'i
f1B Aa=GETr: AA=VALAa
]:O IF AA<1 Oft AA}5 THEN :I@
:;o PFINI rAP(Oi=+AA*:) ICHF (rtr6r
:4@ FFINT TAE(Or:4);'Are you sure (Y/N) "i
25@ Aa=GETt. IF Afr r,"Y" AND A*rl:,"N" THEN iSO
!6S IF AS="'N" THEN 12O ELSE CLS
:7@ IF AA=5 THEN GZ=iArEND
:a@ EN AA GOTO:9O,4lOr756,gBQ
!9@ FER N=1 IO 2:PRINT TAE{(SriCHF+illo)iCHFiI14l)i"lJE

l, EANE. ACCAUNT" ! NEXT
lS@ PRINT. ""l]lhat rs the nane Ef the Bank ";:INFUT Al

Deletes a Standing Order lrom the com-
puter's memory.
Routine for setting up a new Standing
Order.
Prints out on the screen the details of allthe
existing Standing Orders.
Draws a Horizontal line across the screen.
Draws a vertical line down the screeo.

lfo -Oa{ N.1 rC ::FFINT iAB(7)iCHF'i!;4)rClfiJ(i4i i"Ji
EF]AT I ONS METIU '': IiEXT

l:tO FFiNI 'THESE AiE YOUR flFTIEN!-1. ":aFiNT
i5li FiiiNT rAE{tr)iCHR*(ltrO)i"i) Rslse ned lrdni F..DL 'i

PROGRAM LISTING
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trtO PRINT"r't{hat date wis the aEcouht opened on"
;?O INFUT" (e.q. @7/O9/8?t" tbt<lt
iJO PFOCACCOUNT
]4O Ala=Alr+" ACCOUNT"
f,so iIODE 4: ENT= 1r EFOCDI SFLAY t CLS_i6@ FRINT"AT e you EUr e 1YlN) "i
:7O A5=GET': IF A:FI..,,Y., AND A'i :"N" IHEN 174
3AO IF A:'="N" THEN EO ELSE CLS
tr9o FAOCSAVEAANIT
4OO vDU 26:iODE 7:GOTO 13O
418 FOR X=l TO ?:FRINT TAE(4):CHE'(l:S):CHFir(141.:'AC

CESS EANk ACCOUNT": NEXT
4?O FRINT" "'llJhat Baor. Account do vou rrsh t6 access"
43O INPUT' ' ,Al$:All=Alt+" ACCOUNT"
44O PRINT""The data-tite will ncw be loaded"
45O PRINT""POSITION TAPE THEN PRESS ANY,{EY":A'=GEL
46cl XX=OPENIN A l:$
47O INPUTiaXX, Bit ( 1) rT(I)
4AO FOE Xl=l TO 5
49G INPUTiXXTSOt(Xt),S1t(X1),ll1 {Xl)
500 NEXT X!
5lO FOR Xt=l TO A
5?O INPUT*XX ! t't+ (X1) ,M (X I,I l
5f,O IF EOF*XX THEN X1=A!GOTO 54G
54l, NEXT XI
550 CLOSE*XX
55O CNT=1:CLs
s7O |{ODE 7: FOR x=r TO 2: FRINT TAB ( 5) i CHRJ ( l._J4 ) i CHFt ( I

41) i "BAilKIN6 OFERATIONS": NEXT
5AO PRINT''"'These are you. optionr:-'r
59O PRINT"fAB(:)!CHRt(t3O)i"1) Pay rn / dra{ out o{

5OA PRINT'TAB(J)iCHRt(lf,O)t"2) Set (p / carrl out sta

61O PRINT'TAE(f,)rCHR'(130)i"f) Print o((t o{ transa.tr

5:O PRINT'TAB(f,) iEHR' ( 1tr6) i "4) TransaEtroh5 over"
630 PRINT'-"'Type in your choire"
64O ez=&?gagg
650 Jt-GETt: A=VALJa
660 tF A<l OR 4..4 THEN 650
670 PRINT TAB (O,6+A.:) i CHR' ( 1;6,
680 PRINr TAE(o,"?)i"Are you Sure {Y/'N)"
690t As=GETt:lF Atl!"N" THEN 694
7OO IF AJ}="N" THEN 57O
7Lg lF A=2 THEN PROCORDERIGOTO 57O
72O LF A=1 THEN IIODE :: FROCPF INToUT: l,lODE 7:GoTc 

=7@73O lF A=4 IHEN PRoCADJUST: PFOCSAUEBANT : MoJE 7:6tTE I
?o

74O HODE 4:PROCDISPLAY!VDII 26: PRCCPAYOFALI: MODE 7.IOTO
379

75O FOR N=l TO 2TFRINT CHR+(11O)rCHF,t141):"NEut EUILD
ING SOCIETY ACCOUNT": NEXT

760 PFINT" "'l,lh.t is thE Fme ot the Soc,et?/A...(r.it"
77o PRINT TAB(5)i"e-g- HALIFAX CURAENT":INFUT Ai.'
78O PRINT""t{h.t dat€ x.r the account oprned orl"
79O I irPUT " (.. o. L7/O9/tJ2t'.Batl,
gOO PROCACCOUNT
aro Alt=Alt+" ACCOUNT"
a2O ltODE 4: CNT= l: PROCDI SPLAY: CLs
AtrO PFINT"ATe you surc (Y/N) "i
A4O At=6ETa:IF Aa.r"N" THEN 84O
aso IF Aa-"N" THEN 80 ELSE CLs
860 PROCSAVESOCIETY
A7O VDU 26:l,lODE 7:GOTO l3O
88O FoF N=l TO ?:FRINT CHR'(l3O)icHRa(14l)i"ACCESS BU

tLDIN6 SOCIETY ACCOUNT,.: NEXT
AgOPRINI" "'lhat Buitding Eociety AEcount do you

rEh to access"
9OOINPUT' tAlJ:Alr=Alt+" ACCOUNT"
9IOPFINT-"'The data-frle Nill nor be loaded"
92OPFINT' '"POSITION TAPE THEN PRESS ANY raEY":At=6ET*

93OXX=OPENIN Ala
94OINPUI|aXX r8r ( I ) rT( 1)
95AFOR Xt=r TO a
960INPUTIXI !l.lt (X!),M(X!, I )
97OIF EOFixX THEN X1=A:60T0 9aO
9AONEXT Xl
990CLOSEnXX

IOOOCNT=1:CLS..
1910 I'IODE 7!FOR X=1 TO:!PRINT CHR9(r34);CHR'(t4r)i"EU

ILDINE SOCIETY OP€RATIONs": NEXT
TO2OPFINT' "'These arp your options:-"
TOSOPRINT' 'TAA(3) iCHRS(130) i "l) Pay in / G,rar out o{ t
TO4OPRINT'TAB(:)iCHRt(l5E);"?) Print out oJ transaEtio

IOSOPRINT' TAB (3) i CHRI ( 130) r "l) Transactions over"
IO6SFRINT "'Type in vour chorce"
lOTIICZ=&2029,9
IOBOJt=6ETt: A=vALJt
lA9OIF A<I OR,A>5 THEN IOAO
r IooPRINT TAB(Or6+A.2) i CHRt ( r36)
11IOPRINT TAB(ei22)i"Are you sure (Y/N)"
ll2AAt=EETt:IF At<>"Y" aND At<>"N" THEN 1l10
1I3OIF Aa="N" THEN lol8
Ll4OlF A=2 THEN iIODE f:PROCPRINTOUTTI.IODE 7:60T0 1O1O
II5OIF A=5 THEN PROCADJUST ! PRoCSAVESOE I ETY: l.lODE 7!GOTO
t20
I l6Ol.lODE 4:PROEDISPLAY:VDU 26: PROCPAYDRAU! llOOE 7:GOIO

lol9
I I79 DEFPROCPRINTOUI
I IAO AO=O
1! 9cl PRTNT TA8(20)iAl:a
12OO PRINI' "OATE" i IAB ( 15) i "HEADING" ; TAB (rl5) I " IN" i TAB (4

5) i "OUT" i TAB (55) i "TOTAL" ; TAB ( 70) i "AALANEE"
12IO PRINT
1220 FOR T= 2 TO CNT
l25S PRINT Bt (T) i TAB ( t5) I F' (T) i TAA (4O- (5*St6N (T) ) ) i Ar't (

L ;TAE(55) ;r(P(T),T) ! TAE(79) i T(I)
I24O NEXT T
l25e PRINT',:FOR lEr TO 8:PRINT itt(H):TAB(?5)ir(H,CNr):

NEXI
l260 PRINT"aALANCE" i TAB (29) I T (CNT )
l?79 lF OA=l THEN VDU6IVDU3:GOTO l33o
12AO PRINT" "'Do you {ant a print-out of these ftgures
(Y/N) "
l29o AJ=6ETt:IF AJ<;"Y" ADID AJ,: >"N" THEN 1290
lSgO IF At="!" IHEN l33O -
l5l0 PRINT'"I{HEN PRINTER IS READY FRESS ANY tEY"iFJ=GE

T'
l32O IF At="Y" THEN vDU ?:vDU 2l:OO=r:GOTO ll9A
1f,30 ENDPROC
I34g DEFPROCACCOUNI
lf,sOPRINT "rtHoa rany ac.ount headinss do you srEh to

have (upto A) "i
l36OAt=6ETJ: N=vALAt
I37EIF N<O OR N>E THEN 1f,60
rSaOPRINT""Each heading c.n have upto ten letters"
r3?O PRINT' ' 'lAB (4) i CHRa ( 136) i CHR], ( lS1) i "PRESS ANY KEY
TO CONI INI,',E":A'=6ET': CLS
I4OOPRINT "Noi type in your "iNi" headingE"
I4IOPRINT'"I{ a fristaLe i5 oade type XXX"
142OPRINT' ' '
145OFOE A=l TO N
1440INPUr tra (A)
l4sEIIF LEN (lla (A) 

' 
)lcl THEN 1440

l460IF r'!a(A,="xxx TH€N A=A-1:60T(] t44O
I4TONEXT A
!4AAPRINT' '"A.e you sure (Y/N)'
149OAa=GETa: IF Aa<>"Y" AND Aa<i"N" THEN l49O
lsOAtF At="N" THEN 14OO ELSE CLS
ISIOPRINT "For your "rNi" headings type in the FELEVAN

l52OPRINT ' '
!55OFOR A=l TO N
T54OPRINT l'lt (A, +" ! 

r TAB ( l5 ) i : I NPIJT l|(A,1)

MODEL B/ELECTRON
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YnUE BAI'jH ACCOUFIT

IA TE HEAD I I.IG rN OUT TAT AL EALAI'] C E

:4 / !14,/ . 1

:a/Q4/At
?a/..l4/al
=qt04/E!
=a 

! aq /e!
:a!D4/e1
j-a,/o4,/!31
:a/il4/41
l:./ rl5,/ ! 1

:.1/O=/e),
1 '1 ,/ t15 ,/ !.a1

:4/O5./41
?1 /A=/Ar,
lnl05/e1
lo./ 05,/, 1

_'.D/Oa/At
:,aro=!at
=a/na/eL:0./o5./?1
a1 /oa!et
q'7 /06!et
a1 /o&/eL

INSURANCES
SAV I NGS
RATES,/ RENT
SAV I l.lGs
ELEC / GAE
CAP
II.,I9URAFICES
H-PUECHASE
DRAWINGS
ELEC / GAS
H-PURCHASE
RATES / REN T

SAV I NGS
RATEE,/ RENT
HOL I DAY
ELEC / GAS
CAE
INSURANCES
H- PIJRCHASE
H-PUECHASE
RATES / REFIT

ELEC / GAS

43.98
24e.J]€, a1?.gfr

6=? . frg

?4. frtl
14?. Bg

f,s4 . 1f,
seB . fis

196. Ej6
97. 96
1=5.€'S
t46. g@

152.8S
45. A6

L3 ,99

1129
ra? 4
1494
1568
15?1
162 3
17f1
16f, 4
1549

raaa
1451
147 4
1519
1593
1515
16e7
,.756
164?
1341
l25l

.{s

.49
,46
.49
.79

,EA
.EA
.Be

.BA

?43, Sg
L?g , glz
?4, AB
?a.ag
=?, 

@@

147 . Eg

64.89
15.6f,

19.@g

45,
?4,

69.

SE
os
pjg
gE
gfJ

fia
L@f . Qfi
3gE . g@

e4 . frfn

EATES ,/ RENT
:AV I I.IGS

HDL I DAY
ELEC / GAI
CAR
Il.lSUEAl.lcEg
DPA td I NG6
H-FURCHASE
PAL ANC E

19.13

t9@ . a@

13.96
1==,OO
!46. A6
1fr9 . a=
45,8S
t23" , BA

An example ol a pdntout using lhe pintout oI t.ansactions option

l67OAl=6ETl: IF Aa<>"O" THEN 1670
!6AOIF AJ}="I' THEN SISN(CNT)=! ELSE SI6N(CNT)=.1
!690IF Aa="o" THEN Kka="Uithdra{n" ELSE KK$="Paicl
|TOO IF CNT=2 THEN l73O
l71O PRINT "'Sahe Date ?":Lt=GET:t
l72O lF La-"v" THEiI Ba(cNT)=85(cNT-l):6t1I0 1750
l75OPRINT"'Dat€ o{ t.aneaction (e.9. o7 /O9/ast "
t7{OTNPUT'A' (CNT)
175066= I ! eZ=lO! PRINT
lT6OREPEAT
l77APRINT 66i ") "ir{t(EE) !6c=GG+1

t55OT ( I ) =T ( 1) +l'l (4,I )
l560NEXT
1s7OPRINT "'TOTAL= "iT(I )
IsSCtPRINT'"ARE YOU SURE (Y/N) "
159OAI=6ET+: IF A:i< >'Y" AND At<)"N" THEN 1590
16OOIF At="N" THEN EL5:6O1O l51O
1610 ENDPROC
16?0 DEFFROCPAYDRAI{
l5:JOCLS:PRINT TAB(E);"PAY IN / DAAW OUT"
164OPFINT'"Do you dish to pay in or out (I/O)"
l6s0 CNT=CNT+I
1650 IF CNT)25 THEN PRINT"No lnore transact i ons " : CNT=CN

--1:PRINT"TAB(7)"PRESS AIYY KEY TO CONTINUE"Tat=GETsTEN
:PROC

27A&B CO RtnNG OCTOEEi 1984
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lTBOUNTIL LEFTa (fi4 {GG) t 1) =" "
1T9OPRINT "Enter +ile nuftber"
LAEOeZ=&?,,2cj9
IAtOX:;=6ETi;: Kli=VALK$
1A2OIF KK<1 OR KK>GG-I THEN 1A1O
1B:SFF=O: FF=KKr Ft (CNT ) =ll5 (FF)
le46PRINT ' 'l"lt {FF) i TAB (:3) ; " "il,l{FFt {ENT-1) )

TSSOPRINT ' "Amount to be " i r.li$: INFUT All (CNI)
1A6OFRINT'"ARE YOU SURE (Y/N)":At=GETr:IF A*= N' THEI,'

1850
187SI,r (FF, CNI) =t1(FF, (CNT 1))+(Al1(CNT)*SIGNiCNT))
laaorF M (FFtcNr) ir@. o1 THEN r,1(FFtCN-r")=O
1 4901 tCNTI =T (C',{r- 1 ) + tAx rCNa1|*S IFri. Crrrr ) : F r r\rr \ -sF
I9AO FROCAT1END
T91OPRINT "NEW TOTAL FOR "it"ltlF
192OPRINI'"PAY IN / OUT AGAIN ?
193OAa=EET5: tF At<>"N" AND At<>

,,= . ".|.t (FFrcNT)
/N) "

THEN T95O

zJ?O FOR N=l To E:PRINT N; ") ";TAB(t5) ll'13(N):NEXT
24OO ez=lz\rzgg
24lB PRINT"'File to be debited (e.9. Insurance) ": 14l'lr=6

EIJ! I{H=VALUS': IF l,,lw< I OR tdll>E THEN 2410
2420 Slt (GE) =rJ (lllE) : PRINT "'A|'1OUNT T0 BE DEB ITED"
2430 INPUT I'11(66):PRINr"'Are you sure (Y/N)"i:A'=GET9:

IF A*="N" THEN 2580 -

2440 PRINT "Another nes S/O {Y/N)":A+=GET:}:IF A*="Y" 7
HEN 66=66+ I I CLS: 6t1rt, 2370

?45O ENDPROC
246O DEFPROCDELETE'2470 PROCSO:PAINT" "lrlhich Order is to be deletecl"
24eO at=6ETt: DD=vALag ! IF DD{1 oR DD}g THEN 24BO
?49O FOa X=DD TO 5
25OS SOa(X)=SOa(X+1):S1g(X)=Slt(X+l):l'11 ( X ) =1,11 (x+l )

2519 NEXT
2520 CLs: PROCSO: PRINT " "Any nore orders to be dereted"

! af=GETa
2556 IF at="Y" THEN 2470 ELSE ENDPROC
254S DEFPROEDISPLAY
2550 PRINT 61'
2569 PROCHORIZLINE
2578 PRINT "DATE"iTAB(1?); E (CNT)
25AO PROCHORIZLINE
259S FOR A=1 TO B
2600 PRINT'l'lt (a) ! TAB ( 1?); " ";I'l(A'cNT)
26!g PROCHORIZLINE
2620 NEXT
2638 PRINT "TOTAL"; TAB ( 12) ; " "' i T (CNT) : PROCHORIZLINE
?640 PROCVERTICLINE ( 11) : PROCVERTICLINE (??)
2650 PRINT TAB(5'31)i"PRESS ANY KEv TO CoNTINUE"i:Gr=6

ET3
?660 VDU 2S,21,38,59t I
2670 ENDPROC
26A0 DEFPROCHOF I ZL I NE
26?0 COLOUR 1

27OO PRINT STRINGf (39 r CHR$224)
2710 ENDPROC
?72O DEFPROCVERTICLINE (Z)
2730 FOR X=l TO 30
?74O tF X=L OR X DtV f,=X/3 AND X..8+4 THEN pRtNT TAE(2.

X) i CHR5226: NEXT: COLOUR J: ENDFROC
2750 PRINT TAB ( 2, X, i CHR*?25
2760NEXT
?77O ENDPROC
2789 DEFPROCSAVEBANK
2790 CLS:PRINT"'"POSITION TAPE FEADY FOE SAVING OF":F

RINTAl'
zAOE PRINT""PRESS ANY liEY TO CONTINUE":A$=GETS
2ElO xX=OPENoUT a1*
2E2O PRINIiIXXtBS ( I ),T (1 )

2B3O FOR Xl=l TO 5
2A4O PRrNT+XX,SOS(X1),S19(X1 ),1'11 (X1 )

2B5O NEXT X1
?A60 FOR X1=1 To E
?a7o FR I NTll X X , flS ( X 1 ) , H { X 1 , 1 }
2AaO NEXT Xr
2A90 CLOSEIXX
2960 CLs: ENDPROE
?91O DEFPROCSAVESOEIETY
!9?O CLS:FRINT"'"FOSITION TAFE FEAt'Y iER SAVING OF':F

RINTAl 
':?3O PAINT,."PRESS ANY I:EY TA CDiJTiNUE'IA$=EE'I'

?94O XX=OPENOUT 41r
2950 FRrNT*XX,E:$ ( 1) rT(1)
??5O FOF Xt=l TO B

?97O PRINT*XX'l1t{x1 \'r'1 (xl, I )

2980 NEXI X1
:990 CLOSE1aX X

f,OAg CLSr ENDFROC
:OTO DEFPFOEADJUST
trO:O FOF A=1 TO a
fOf,O At ( 1 ) =Et {CNT) : I'l (A' t ) =fl iA'tiNTl : r I 1 ) =T.CfiT)
;O4O NEXT A
:O5O ENOFFOC

194OIF A'=.,N., IHEN CLS: PROCDISPLAY: ENDPROC
195OCLS:GOTO l54O
I960 DEFPROCAI1END
t97O FOR N=l TO B
l9AO IF N=FF THEN zGO@
l9?O H(NTCNT|=|l(Nr (CNT-1) )

2000 NExa
zslo EI{DPROC
2O2O DEFPROCOFDER
2o:l0 CLs:FoR N=1 To 2:PRINT TAB(E)iCHR,(lf,o)lcHRtll41)

i "STANDING ORDEFS" !NEXT
2O4O PFINT'"'Do You r.ish to :-"
2O5O PRINT"TAB(7)i"1) Set uP e standinq orcler"
?06@ PRINT -lABl7ri"2) Carry out a standing order"
3O7o PRINT TAB(7)i"3) DelEte existinq S/O"
lOEo PRINT TAB(7)i"4) Return to oain proqram"
?@9O PRINT " "Enter choice (l-4)"
aloo l{t=6ETjl: t{t{=vAL&+: IF lliuJ<l oR l{l|l>4 THEN ?190
2110 IF t{W=5 THEN PROCDELETE:GOTO 2O3O
?l2A lF uu=4 rHEN ENDPROC
2130 IF lttr=r TH€N PROCSETUP:GOTO 2O3A
?I4O CNT=CNT+I:IF CNT>?s THEN PRINT"NO NOTE ITANSACtiO

ns":CNT=CNT-1:PRINT''TAE(7)"PRESS ANY KEY TO CONTINUE"r
AJT=6ET': ENDPROC
2150 PROCSO
2l5O PRINT'"Enter S/O nuober ": lia=cETa: L=vALwa r IF lrl< I O

R 1t>5 THEN ?160
2l70 S lGltl (CNT) =- 1: FF=O
21BO FOR N=l TO El!IF EJ(N)=51a(lrl) THEN FF=N
?I?g NEXT
22OO PRINT""Date o{ transection le.g. 07 /99/7=) " IlN?U

T',aa (cNT)
2?1O I'l (FF, CNT) =ll (FFTCNT- 1) -M1 (l{) . AH (cNI) =H 1 (N) : P (CNT) =

FF:F (CNT) =l!a (FF) +" S/O "!T(CNT)=T(CNT-1)-l'11(14)
2220 PRINT'"NEUI IOTAL FOR ";l'l*(FF);" = "!l'l(FFtCNT)
2?5O PROCAI.IEND
2240 PRINT "'Another s/O (Y./N)":At=EETl:IF Al="Y" THEN

2t 40
2"ss GoTo 2650
2269 DEFPROCSO
2270 eZ=lO: CLS: N=1: REPEAT
22EO PRINT"'("!Ni {roo ";Sls(N)i" Jor'"i

rrt (N)
2290 N=N+t
25OO UNTIL IEFTJ (SOt (N) ,1) =" "
23\O AZ-&292O9
2320 ENDPROC
?33O DEFPROCSETUP
2340 CLS:FOR N=1 TO 2:PRINT IAB(5);CHRt(lf,O):CHR'(141)

! "NEtl SIANDING ORDER"TNEXT
23ss GE=B: REPEATT G6=66+l
2360 UNTIL LEFTs(SOa(GG), 1,="'
2370 PRINI "'Name o{ conEern S/O being paid to":INPUT'

sot {86)
?JBg €Z=1O! PRINT
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NEW HOME COMPUTER CABINET

Only f79.95
+ €5 DELIVERY
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l

2

3

5

6

7
available
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.'This series of programs will
enable you to define your own
multicoloured characters (sprites)
and use them easily from BASIC,
in MODE 2.

Each sprite is 8x8 pixels
(i.e. normal character size), and
any combination of the 16 col-
ours may be used in each
character. Up to 32 sprites may
be presenl on the screen at any
one time, to each of which may
be assigned any one of eight
designs. created previously.
There is no restriction on the use
of the normal user-defined VDU
characterc, or of graphics PLOT
actions. Sprite colours are in-
dependent of COLOUR and
GCOL, but willbe affected bv ap-
propriate VDU 19 changes. It is
advisable when using sprites to
make sure that the screen is not
hard-scrolled. The program
assumes that the start address of
the screen memory is &3000, but
hatd-scrolling the screen will
cause this address to change, and
may result in some conlusion.

SPRTTE #1
This first program enables you to
design a set of up to eight sprite
designs using an 8x8 grid, and
save then onto tape for future
use- A previously-defined set
may be loaded from tape lor
alterations. After calling PROC-
setup, the program repeatedly
calls PROC-menu and takes ap-
propriate action according to the
option chosen. The procedures
are as follows:
PROC-cetup
{lines 150-260) sets up variables,
restor€s default logical colours,
sets up the cursor keys to return
ASCII codes, clears the sprite
Iocations, and reads from DATA
the 16 elements of the byte arrag
'mask', each oI which is a byte
mask required to set the right pix-
el of a byte to one of the logical
colours,0-15.
(PROC-meou
(lines 280-540) asks you to select
one oI5 options, using the cursor
keys to select and the COPY key
to enter. The options are:
1) DEFINE SPRITE - allows a
sprite to be designed on an 8 x 8
grid.
2)SHOW SPRITES - shows the
current designs, 0-7.

Design and animate
multicoloured graphic

sprites. Manipulate
machine code routines
from within your own

BASIC programs.

filename. then either r. LOADs
or xSAVEs the named file. ac-
cording to the parameter F$ pass-
ed to the procedure. OSCLI, the
command line interpreter, is used
to achieve this. The sprite designs
are held in locations
&2F00-&2FFF.
PROC-grtd
(lines 1250-1350) draws the
8 x 8 orid.
PROc.flrr
(lines 1370'1470) fills square
{X,Y) of the grid with the colour
passed to the procedure, by plot
ting two triangles of that colout.
Also, the relevant byte in the
sprite location is updated, using
the appropriate colour mask byte
(multiplied by two for the left pix-
el).
(PROC-alter)
(lines 1490-1760) allows the
sprite to be altered. The crosshair
is moved using the cursor keys,
and squares are Iilled by pressing
the appropriate numbgr key for
colours 0-7. Flashing colours
8-15 are obtained by pressing
SHIFT with the appropriate
number key 0 TThe sprite design
is displaged actual s,ze to the right
of the grid. Pressing C will clear
the sprite. When the design is
complete, press E to return to the
menu.
(PROC.xhatr)
(lines 1780-1840) displays the
crosshair cursor in th€ logical in-
verse colour to that of the square
it is in.
PROC-showsprlte
(lines 1860-1900) displays a
sprite on the screen.
PROC.clearsprtte
(lines 1920-2030) clears the cur-
rent sprite.

SPRTTE#2
This is a very short BASIC pro-
gram which sets up USERV and
programs the BREAK key to
reset USERV each time a soft
reset is carried out. It then
*LOADS SPRITEI3 belore

deleting itself by writing &OD into
?PAGE and &FF into PAGE?1.
(lt may be recovered by typing
OLD if required). Belore using
sprites you will need to CHAIN
SPRITE# 2, so SAVE it at the
beginning of a tape, where it can
be found easily.

3) CLEAR SPRITES - clears all
sprite locations.
4) SAVE SPRITES - saves cur'
rent sprites onto tape.
5) LOAD SPRITES - loads a set
of sprites from tape.

(PROC.deftne)
(lines 560-920) asks for sprite
number, then displays the cunent
contents of the s€lected sprite on
the grid. The assembly language
routine in this proc€dure is to
determine the colour oI each of
the two pixels produced by a
byte. The bits oI each pixel are ar-
ranged within the blrte as shown
in figure l. The routine shifts the
bits l€ft, the most significant bit

being shifted into the carry flag.
the bits are rotated IeIt into loca-
tions &70 and &71 alternately,
and the routine returns with the
lelt pixel colour in &70 and the
right pixel colour in &71. PROC-
alter is then called.
(PROC.Ehow)
(lines 940-i060) prints the
numbers 0-7 down the screen.
then displays alongside them the
associated sprite designs 0-7.
Pressing space-bar will return to
the menu.
PROC.clear
(Lines 1080'1120) clears all
sprite locations.
(PBOC-tape)
(lines 1140-1230) asks lor

TI

7 6 5 4 3 2 1 o
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3000 3008 3010
3001 3009 3011

3002 300A etc
3003 300B

3004 300c
3005 300D

3006 300E

3007 300F

3280 3288
3281 3289
3282 328A
3283 3288
3284 328C

3285 328D
3286 328E

3287 328F

SPRTTE#3

_ i :esponsible for sprite
, i -j The third listing given is
- :: -::? code which produces

':,:.1e. Type in this listing
: ::\'E rt (l suggest that you

-- - : rust after SPRITE#1).: ' :: assemble the machine
: ..d test it. To do this. you
-;:: to have created some
. :e.igns previously, using: : -a - 1 See below, 'USING

' :: -:S IN BASIC'. When it is
. _; save the machine code

- -.::alelv following- ' -a=2lwhichwill *LOAD
.:.prng:

:-. E SPRITE13 29OO 2BOO

number. This is multiplied by 2 by
shifting left, and ANDed with 62.
giving an even number in the
range O 62- This is used as an off-
set lrom jumptab to fetch the ad-
dress of the first byte to the sprite.
The address is then stored in ad-
drlo and addrhi.

lf the carry flag is set, X was
) - 128, and the sprite is to be
displaved on the screen (see

below). If the carry is clear, then
Y contains the number of the
sprite design (0'7) to be assigned
to sp te X (0-31). ln this case,
the number in the Y register is
ANDed with 7 to mask out any
higher order bits, and multiplied
by 32 by shifting left 5 times, to
give the offset from &2F00 ofthe

sprite were transferred sequen-
tially to the screen starting ftom
this address, the sprite would be
distorted. Instead. the address oI
the lop of the relevant
sraphics cell (&3000) will be
stored. and the location line,
which indicates the offset from
this location oI the first by'te. will
contain 4. Th€ location sub will
be s€t at zero. The offset of the
current byte ftom the slored
address is given by
(temp + line - sub), where temp
contains the number of the cur-
rent byte (0-31).

CALCULATED
MOVE
When (temp MOD 8) t line
becomes equal to 8, &280 (640)
is added to the stored address
and 8 is stored in sub. Thus,
(temp+line-sub) still gives the
offset. but this time from the first
byte of the next character cell
down. After 8 bytes have been
exchanged, the stored address is
reset to its original value (&3000
in this case), and sub is reset to
zero. This sequence is repeated
until all 32 bytes of the sprite
have been exchanged from the
bytes in the screen locations to
which they are transferred, after
which control is returned to
BASIC.

The address oI the first byte
o{ the required graphics cell is
calculated from the x and y co-
ordinates given. These should be
in pixels and measured from the
top left corner of the screen. The
range for the x co-ordinate is
0-150 and that fot the y co-
ordinate is 0-247. Values outside

these ranges will be set to the
maximum value. The x co_
ordinate is ANDed with &FE to
make it an even number (because
each byte produces two pixels)
and multiplied by 4 to give the
number of by'tes to be added to
the screen address. The y co'
ordinate is ANDed with 7. This
gives the value to be stored in
line.

The number of pixels is
transferred back to th€ ac-
cumulator lrom the Y register,
then divided by 4 and ANDed
with &FE to make it even. It is
now equal to twice the number ol
character rows from the top of
the screen. and is used as an off-
set into screentab, which contains
32 entries of a 640 x table, stored
high byte first. (There are 640
b!'tes per character row). The
screen address is then in'
cremented by the appropriate
mr.rltiple of 640. after which it is
equal to the address of the lirst
byte ol the required graphics cell.

The sprite is then transfened
byte by byte into the correct
screen locations as described
above, and the previous contents
of these locations are. stored in
the sprite location. Thus calling
the routine again will restore the
original background, and transfer
the sprite back to its location.

USING SPRITES
IN BASIC
Before attempting to w te or run
a program which uses sprites,
yor.r should CHAIN SPRITE 12.
This sets up USERV and the
BREAK key as already stated,
and LOADs SPRITE 13 (the
machine code which you have
+ SAVEd after SPRITE l2).

Then *LOAD the file containing
the sprites you wish to use. This
all sounds very tedious, but as
there are only four blocks in total
to load, it does not take very
long. Note that the programs will
survive a soft reset, but iI you per-
form a hard break (i.e. CTRL &
BREAK pressed together), you
will have to CHAIN SPRITE 12
again.

Programs using sprites

l:e variables used in the source code program are

WORKING
SPRITES
--; iollowing is a briel descrip'

: - of how the program works.
,. _.:r the machine code routine
:.:rered. the accumulator is
:-::ied. If it contains zero.
.CODE was used to call the_:-:rre. and the program con-

- - -?s. Otherwise, {,LINE was
--:. in which case a jump is
-::e to the message 'BAD
: I'YMAND', to which USERV
:-;:nally pointed. If the X
:"trrer contains &FF (255), then
'-= X and Y registers willbe load-
:: :rom locations &80 (128) and
i:l (129) respectively. The X
_ 

= llsrer contains the sprite

- start address ol sprite designs {&2F00)
640 x table

- table of addresses of the first byte of
each sprite
- address ol Iirst btte of sprite
- original contents of USERV
- x and y co-ordinates (in pixels)
- address of sprite required

addresses of screen locations

- temporary storage locations

' used to calculate offset from screen ad-
dress
- high b!'te to be added to screen address

required sprite design (each
design is 32 bytes long). The
sprite is then copied into the
desired sprite location (starting
from the address in addrlo and
addrhi), and control is returned
to BASIC.

To display the sprite on the
screen is not very straighdorward
due to the non-linear way in
which the screen memory is map-
ped. Figure 2 shows a block o{
four graphics cells, each of 8
bytes, from the top left corn€r of
the unscrolled MODE 2 screen.
with the hexadecimal address ol
each byte. If the x and y co-
ordinates indicate that, sa9,
&3004 is the location to which
the first byte of the sprite should
be sent. and the bltes oI the

!rnte
--.reentab
:mptab

:mpadr

xio. ylo
addrlo
addrhi
screnlo
scresnhi
scmlo
scmhi
temp
temp2
;ub. line

'-.Jh

\DS
ac-

ass-
the
sed
gns
)ns

rhe

tate
lour
,ot'
)ur.
the

sing
ryte
pix

rhe
hair
eys'
sing
for

)ur5
srng
'rate
sign
ight
lear
nis
, the

the
lin-
Jare

ia

pro_
and
/to
soft

th€n
lorc
into
E?1.
ping
rsing
LAIN
the
can
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should select MODE 2. then set
HIMEM to &2900.

Sprites are accessed ftom
BASIC by means of the O.S.
command, TkCODE x,y. This in-
structs the computer to load the
X register with the x value given,
and the Y register with the 9
value given (or with zero if no
value is given). and then jump to
the address held in (?&200 and
?&201) w,th the accumulator set
to zero. With the default contents
of USERV. this produces the
message,'BAD COMMAND',
but USERV has been altered by
SPRITE 12 to contain the start
address of the sprite handling
routine.

To assign a design (0-7) to a

sprite (0-31), use *CODE x,y,
wher€ x is the sprite number and
y is the design number. E.g.
*CODE 24,3 will assign design

a sprite on the screen, use
?&70 =?&7L=V, to det€rmine
the position, where x is the
number of pixels from the left
edge of the screen {0-150) and y
is the number of pixels from th€
top of the *reen 10-247), then
*CODE x, where x is (128+

the sprite numb€r) to display the
sprite at that posilion. E.9.,
* CODE 152 will display sprite

number 24.
Using this command a se-

cond time will replace the sprite
with the original background (so
make sure you have specified the

position correctly; also, iI the
sprite has be€n overwritten, you
will have to reassign it using
x CODE x,y before usinq it

again.
Now it is not easily possible

to pass BASIC variables to an
operating system command. (ln
particular, you may want to pass
a loop variable). To overcome
this problem, you cafl use
?&80- x:?&81- y: * CODE
255.

The machine code loutine
checks the X register lor 255
(&FF), and if it is equal, the X
r€gister will be loaded from loca-
tion &80 (128) and the Y r€gister
ftom location &81 (129). ln this
way, variables can b€ passed to

the routine if desired.
Remember that, like any

operating system command used
in a BASIC program, ,TCODE
must be the last statement on a
line. Note that {.FX136,x,y is
directlv equivalent to,:. CODE x.v.

CHALLENGE
Finally A&B Computing would
like lo lay down the challenge of
the arcade to its readers. Why not
d€sign and program a game us-
ing Sprite routin€s listed here?
A&B Computing publishes all
sorts of programs, arcade and
educational. Why not get in on
the act? Payment is generous and
consider the fame-...
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6IOREPEAT
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950r
94ODEFPROC-rhol{
e50cL9
96OFORI-OlO7
9TOPRINTTAB(5r4+I*2) I It " .,... "
980NE)(T
99OFORrprlt.-OTO7

: 0OOtcr..n-L5BAo+rpr I t.r&5OO
: OIOPROC_rhorrprlt.
:O2ONEXT
IoSOPRINTTAB (O,29) "Pr.$ AFACE-BAR to"
: c4oPRINTTAB (2! 5o) "r.turn to }IENU"
: C50REPEATUNT I LBET.Jz
:C6OENDPROC
: c70t
: OaODEFPROC_Eltrr
:39oFORI'OTO255
: lOOSPRITE?I.O
: l lONEXT
: l2OENDPROC
rlSOr
: l4ODEFPROC_Irp. (Fa)
: LSOCLgr VDU28! 4,4,23,5
. l60ltaPuTTABl/tr5) r "FtLENAtlE "t Tt
: r TOT'-LEFTI (Ta r lO)
: laotTttl.rFa+Ta+n zFOO zFFF"+CHRars
: I9OIFF -"LOAD "tltl.! (1 1+LENTJ)-&D
:2oOXX-TI tl. iOD256
:2lOYX-Tttl. DM56
:22OCALL orcl I
:2SOENDPROC
.240t
: 2SODEFPROC_9rl d
:26OBCOLO r7
: 2TOFOFH-s2TOE96STEP I oE
:28Oi.IOVEH i lOOO
:2gODRA{H,454
:3OONEXT
: IIOFORV-456lOlOOOSTEP5B
: l2oiovEs2rv
: JSODRAI{896rV
:3/roNEXT
. ]50ENDPROC
: 160r
:3ToDEFFROC_{t I I (C)
: laoEcolorc
- l?o|lovE4o+x*1og r996-Y*68
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. 13Obyt.-.p.t t.{32+Y+tNT ( X/2) ra
. r4opl x.l:1- ( X/2rINT ( X/2) )
. :Sor,l.rk- (6rrk?C) *Pi,(.1
. T5OSPRtTE?byt.- (6PRITE?byt.) AND (&AAlPl x.l ) ORltlttk
. .,OENDPROC
- aSOr
. .9ODEFPROC_.1t.r

. ::oPROC_Xh.l r

.:20coLouRl

.:3OPRINTTAB(Or20) l "C TO CLEAR BPRITEI

.:4oPRINTTAB(O,22) t "CUR6OR XEYA TO ltIOVE"

. :SOPRINTIAB (Or24) | .KEYA O-7 FOR COLOURB'

.:5oPRINTTAB(O,23)|"( + AHIFT for FLAEH) "

.::'cPRINTTAa (SrSO) r "E to EIIT"

.:ACEndTFALAE

.:3CREPEAT

. .: C.crr.nr&46oo

. .: CPROC_.horrprl t.

.::crFxl5
::lh-OET

. :4. I FINKEY (-l ) ANDn-4EPROC_f t I I (3, r iEOt PROC_xh.lr

. ::! I Fn>47AND6<36PROC_+ t I I (n-48, r PRoC_Xh.l r

. *a:F >S2A|{D|!i<4OPROC_f t I I (n-24) rPROC_xh.tr

. .'a: Flt-?9OR,|r67PROC_G l..rtprl t.

I 680IFh.69ORn.l Ot tlENEnd-TRUE
I69OPROC-X h.l r.
lTOOXrI+ (i-!34) - (|t.t57)
l7!,OY-Y+ (n-l39) - (ntlSg)
1TZO!FX>1 ITTELAEIFX<o X.O
ITSO!FY)7 Y.TELAEIFY<O Y-O
! T/IOFROC-X h.l r
I75ot TILEnd
r TAOEiIDFROC
l77Ot
I TSODEFFROC_X h.l r
r 7900cq-/t I o
I EOOIiOVEXT tOg+98 r 98il-YrAB
tEtolrRAt{xrt o8+aa r 912-Y}68
IBzollOVEXI tOg+le r 970-Yr6B
tgsoDRAraxrtoS+l l6r97o-Yr6a
IE4OENDPROC
185Ot
I66oDEFFROC-rhosrpr I t.
lSTOFORl oc-oToSl
lBEOtcr.rn?loc.gPRITE? (rFrl t.+S2+l oc,
tatoalExt
IgOOENDPROC
l9l Or
I 
'2ODEFPRE-c 

I r.rrpr I t.
l95OFORl.OlO3l
I9/IOBPRITE? (.prtt.i32+l ) -O
1950t{ExT
l96OFORI-OTO7
l97oFoRY-OTO7
r9eoPRoc_{ I I I (O)
1990NEXT
2000 Ert
20IOI-Or Y-O
2O2OPROC_I h. i r
2030€t{DPnoc

90
100
t20
r40
t60
180
2oo
220
240
260
2AO
300

p.q.tPAGE
oldv-&7E
cocl.-&29OO
USERV-&2OO
?oldv-?uSERv
oldv?1-UEERV?l
?USERV-cod. I'IOD& IOO
USERV?l-cod. Dlv&lOO
tK. 1o?&2oO-O I x?&201-&29 I l.l
rL. SPRITE{5
t'loDE7
?pr9.-&Dr p.9t?1-&FF

loREll .... For I r..d thr 'hrlh'
2OREll ch.r.Et.r (aHlFT+s) throuohout
sorprl t..I2FOO
40.cr...t.b-lzaco
SoJur|Ft.b-&2a9o
AOFORI-OT0628lEP2
70Junp.dr-&2BOO+I*&IO
SOluript.b?I-Junp.dr nOD&lOO
9OJuipt.b? ( I+1) -Junp.d. Dlvlloo

loorcr..ntrb?I- ( Ir32O) DIV&loo
l lOrcr..ht.b? ( t+l ) - ( lrS2O) nODltOO
I2ONEXT
l5Ool dv-t7€
1/rox I o-&7Ot yr o-&71
lSO.ddrlo-e72r.ddrhl-&73
l6Orcr..nl o-&74r 3cr..nhl i&75

PROGRAM LISTING 2 SPRITE#2
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lTorcrnl o-t76 r .crnhl -177
lSOt.np-17€
!9Ot.ip2-179
2oorub-&74
21Ol ln..&78
22Oxhlgh.t7C
2AOF0Rl-OTOSBTEPS
zaOPA-l?lrOO
250toPTl
26OCt{PtO \Ir lt .CODE ?
27ogEO rt.rt \Y..tgoto rt.rt .1..
28oJilP(oldv) \prlnt BnDCOf,liAt{D
29O.rt.rt
IOOCPIIIFF \t+ x-lFF (233)
5IOBNE noch.no.
szOLDX tao \th.n lo.cl XLY {iorl
ssOLDY &Al \r.ro p.9. loc.tlonr
S4O. noch.ng.
SSOTTA
SAOAAL A \X to b. O-A2
lTOAl{D162 \x to b. .v.n
SAOTAX
I9OLDA Julipt.biX \Thir g.t. .clrrr.r.
4OOETA .d.lrlo \of .pr.ltr nur$.r
4loll{X \X/2 .nd rto lt
/Iz()LDA Jui9t.brX \ln .ddrlo .nd
45O8TA .dd.hl \.ddrhl
a4OBCA dtrpl.y \lf x E.r <-128IISOTYA \Y cont.lnr d.rlgn
46OA|{DI7 \No. r O-7.
il70A8L A
4€OAA- A \rS2 to glv. o+fr.t
49OAAL A \o+ rprlt. d.rlgn Y
SOOAAL A \fron l2FoO

'IOABL 
A

520YAX
330LDYtO
SaO.nrt
53OLDA rprlt.r I
53OBTA (rd.lrlo) rY
570tNX
S9OIi{Y \52 byt.. o+ d.rlgn
59OCPYa32 \.tor.d {ror .ddr.rr
6OOBIIE nrt \.ddrlo .nd .ddihl
AIORTB \rprlt. nox ..rlgn.d
620. dl rpt.y
6soLDAtO
6aOEYA xhleh
A3O8TA rcr..nlo \rta,-t of rcraan
6AOLDAaIJO \n .ory l. SIOOO
rSTOBTA rcr..nhl
68OLDA xlo
A9OCtlPtlSl \.djurt X

TOOECCx_ok \co_or'.llnat.
7toLDAtlso \if )150
72O.t _ok
TSOAIDI&FE
74OaBL A \I4 to glv. [o. o{
73O,ROL xhlgh \byt..
760eal A
77ORO- xhlgh
TEOCLE \rcr..n .ddr...
79OADC rEr..nlo \.dlurt.d .ccoidlng
SOOBYA rcraanlo \to X co-orcrlnata
SIOLDA 3Er..nhl
EzOADC xhleh
SSOBTA r.r..nhl
SaOLDa ylo \Y Eo-ordtn.t.
ES0Cfft2aE
e6OSCCy-ok \.djurt Y
eTOLDAlzaT \co_ordln.t. lf >247
88O. y_ok
g9OTAY
900aalDt7
9lOaTA I tn.
92O. El.rf
9JO?YA
94OLAR A
950{-aR A
960AilDtrFE
97OTAY

980t xY
9tocLc

IOOOLDA
101oADc
!o2oalA
TO3ODEY
l04OLDA

lcraantab rY
tcraanlo
tcraanlo

rEraantab rY

\?h.3. I in.t
\.djsrt th.
\tcr..i tddrart
\acEo?ctlng
\to th. Y
\co-ordlnataIOSOADC rcr..nhl

TOAOBTA rEr..6hl
toToLDYto
lO€O. ntxtbytr
IO9oLDA (.ddrlo, rY
t toolax
II IOTYA
I l2OaTA trnp
I t30AI{Dt7
I l4OBt{E cont
l I5OLDA rcr..nlo
I lr5OBTA rcl,nlo
I ITOLDA rc..rnhl
llEOAtA.crnht
I I9oLDA*O
I2OOBTA rub
l2lO. cont
1220CLC
!2SOADC lln.
t 24ocllPt8
!25OB{E.xchrne.
12608TA rub
t27ocLc
lz8Ol-DA rcrnlo
!290ADC*IA0
I3OOBTA rcrnlo
lSlOLDA rErnhl
l320ADCt2
tSSOATA.Ernht
l34O..xch.ng.
1550CLC
ISAOLDA t.hp
ISTOADC I ln.
r saoaEc
rS'OABC rub
I itooTAY
l4IOLDA (.crnlo),Y
!42OSTA t.np2
t4SOTIA
l44O8TA (rcrnl o) rY
I45OLDY t.op
l46OLDA t.r|P2
t4TOSiA (rddrlo),Y
t4aotNY
l490cPY152
I5OOBNE 6.xtbyt.
r51oRTS
15201
ISSONEXT

\byt. o+ rprlt. to X
\byt. No. (O-31)
\rtor.d ir| t.lnp

\aa-arrlgn
\rcr[n addrlrr

\E bytar

\rE..m rddr.I
\by t2AO (A4O)

\Erlcul.t. offr.t

\hold ln Y r.9.

\byta +rofi rcrean
\to t.np2
\byt. troft rprlt.

\byt. No. to Y r.C
\byta fronr rcraan
\to rprlt.
\n.xt byt.
\32 byt.r

10
20
50
40
50
60
70
EO
90

roo
I lo
120
150
!40
150
160
t70
lao
190
200
2to
220
250

iODE2: VDU23i A2O2r Oi Or Ot
HInElt'&29OO
DMD 3,X 3!Y 3,V)( SiVY 3
FORI-OTOJ
X?l-RND ( I OO) +2O! Y?l-RND (2OO ) +2o
VX?I=RND (5) r VY?I-RND (3)
D?ITI

"&aOE 
I ! ?&a t-D?t: iCO,255

?&7O-X?I t 2L7 r-Y? t ! ?&8O= I+l28! ico.255
NEXT
REPEAT
FORI-oTo3
*co,7 t7
?&70-X?I: ?&71-Y?l I *CO. 135
X?IEX?I+Vx?l
IFX? I >140 OR X?I<1O VX?I--(VX?I)

LFY?I>24O OR Y1I< 1O VY'IE-(VY?I}
2&7O-x?1.?U7LcY?l
?&BOqI ! ?&Al 'D?I r rCO. 255
?&SOrI+124r iCO.255
NEXI
UNT ILO

f

I
I
I
E

I
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Let's just make sure that
everyone reading this knows how
to SAVE programs on tape or
disc before we go on to more dif-
ficult things. There are other Iiling
svstems apart ftom tape or disc;
for example. files can b€ transfer-
red over the local network (called
ECONET on th€ Beeb), or they
could be sent to other users'
storage systems over the
telephone. Electon users are not
able to use discs without an inter-
facing device, but for BBC users
the two systems, disc and tape,
use a common subset of com-
mands, so there sbouldnl be too
much confusion.

If w€ are writing BASIC pro-
grams (and if you are writing in
machine code you shouldn't be
reading this!) then saving a pro-
gram which you have written
should not present any problems.
Make sure that your tap€
recorder or disc drive is properly
connecled to your computer and
that you have a disc or tape in the
equipment to which you want to
SAVE. (O.K.,O.K., I know this is
obvious, I bet you have forgotten
to do this on more than one occa-
sionl). Then you just type:

SAVE "program"

press the RETURN key and sit
back and wait for the computer's
arrow-head prompt to come
back. Tape users will have to wait
much longer than disc users of
course, but at least they have the
advantage of being able to use file
names of up to ten characters -on the standard disc system the
maximum is seven. which I find
an irksome limitation.

CHECKING IF
YOUR PROGRAM
HAS SAVED
You can check if your program
has got onto the disc or tape by
typing

r CAT

An introduction to file
handling of all kinds.

$ams, that is, it will not check
that they can be reLOADed.
Although neither the Beeb nor
the Elecbon are provided with a
VERIFY command it is possible
to check that a program will
TeLOAD by rewinding the tape to
the start of the program you have
just saved and tlping

* LOAD "" 8000

is (in
to as
Son"

a pahiarchial way) relened
the "Grandfather, Father,
system.

LOADING IT
BACK
If you have been car€ful with
your saving your shouldn't have
any problem getting your pro-
gram back in the next time you
want to us€ it... but you probably
will, anyway. My advice h€re is
fairly limited, but tly different tape
recorders, even the music centre.
I always use my personal stereo,
which seems to playback
anything successfully (but I can't
record programs wtth it ). Try a
new lead, hy disconnecting the
'lecord" socket when playing
back, make sure you have a
series one operating system.
Make sure you are using good
quality tapes. I've stopped using
so-called "computer" tapes as
many of them seem to be of low
quality, and lnow use a good
quality Hi-Fi tape. Make sure that
your tape h€ads are clean. Bor-
row a de'Gaussing device ftom a
ftiendly Hi-Fi freak (they are ex-
pensive to buy). lf all else fails,
buy a utility ROM with a pro-
cedure to help you load in dud
programs.

This is just a toick which fools the
comput€r's cassette operating
system into thinking that it is
LOADing a program when ac-
tually it isn't. The '8000'
represents a part oI memory
which can't be LOADed to (you
may b€ familiar with this as
"ROM") so the program you
have in memory will not be aI-
fected. However, the normal
messages will be printed as the
computer apparently LOADs (or
Iails to LOAD) the program, so
you will be abl€ to tell if
everything is O.K. Personally,
whether l'm using tape or disc, I

SAVE two copies of everything,
each one on a different disc or
tape, and if the stuff is really
valuable I store th€ h4,o copies in
separate rooms in my house (l've
learnt from bitt€r experience of
losing stulf to be ultra-careful; but
real pro's keep thr€e copies - this

(Short for "catalogue")
This will giv€ a list of all the liles
on the disc (or tape, if you rewind
it lirsl!). Press the escape key to
stop CATaloging. Un(ortunately,
it wlll not VERIFY the saved pro-

a
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SAVING DATA
All this, then, applies to BASIC
programs. lt is also possible, and
very us€fuI. to be able to save infor-
mation other than computer pro-
grams after the computer is swi!
ched o*f. Thus. an address file
could be stored in elechonic
form. AIso, we sometimes need
access to more information than
the computer can hold at any one
time. Furthermore, data outside
a program is easier to update
than if it was concealed in DATA
statements inside th€ program.
This other information is general-
ly called "data", to distinguish it
from programs.

The most obvious example
of saving data is when saving text
while us,ng a word-processing
chip, but this is not the only use.
In a program called "Animal", for
example, you teach the com-
puter to classify animals. When
you want to stop you have the
option of saving a data file of the
animals you have taught it so far,
so that you can cary on teaching
the computer more animals at a
later date. Another example is in
Adventure programs, where you
can save yollr position in the
game and go back to it later.
Some Adventure games (e.9.
Acornsoft Quest) hold the data
separately from the main pro-
gram, thus allowing the latter to
be longer, sinc€ more memory is
released for the main progiam as
it is not cluttered up with data
statements.

THE OFFICE
ANALOGY
BBC BASIC provides commands
which make it possible to handle
data Iiles fairly simply. Before go-
ing on to describe these, it is
helpful to think of how a human
office would handle data storage.
The boss might inshuct a minion
to open a file with a certain
name; the boss might then give
some information to b€ put in thel
file, and finally ask lor the file tol
be closed and put away. Onl
some other occasion, when thel
informaho. in lhat file was re-l
quired, it would first have to bel
located, then opened, then thel
information read from it, then itl
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;-' :: be closed and put away_ lre boss doesn't care how
- _ ;r are ordered and anang-

what channel number the com-
puter uses, but it has to have
somewhere to keep this value).
Notice we say OPENOUT
because we want toopen a file for
OUTput. Now. once the user has
given us the answers to our quiz.
we want to store them on tape.
Let's assume that there are ten
answers stored in the array
ANSWER$, in olements one to
ten of that array. We need a loop
to refer to €ach of these ten
elernents. and ffrst we must
DlMension the aray:

lODIM ANSWER$(10)
110FORI=1TO10
130 NEXT I

and in the loop we want to store
each value in our ANSWER file.
So each time round the loop,
we'll send the anay element
ANSWER$(I) to be put on tape:

120 PRINT I C, ANSWEB$(r)

This lin€ means: output the infor-
mation stored in ANSWER$(I) to
the filing system, on the channel
which has previously been given
the value stored in C (at line
100). Since we linked the
filename ANSWER to the chan-
nel number C the data will be
stored under this name. Having
put all the data on tape, we must
close the file:

1,10 closE I c

Let's ty this out, then, simply
INPUTing

e keyboald

r€s?ons€ to a prompt. I'll leave
you to make this more
sophisticated; there is enough
here for us to see how the thing
works.

112 PRINT "Type in your
respons€"
114 INPLIT ANSWER$(I)

II the tape i5 rewound a little. and
the instsuction:

r CAT

is typed, the computer will
CATalog the tape for us; that is, it
will print on the screen a list oI
both the llles and programs it
finds on the tape. Wlh any luck'
you should see that our very
small flle called ANSWER has ac-
tually been created. Press the
escape key to stop CATaloging.

READING A
DATAFILE
But now what? How can we teacp
it back in? Let's heat this as a
s€parate program, so type:

- i:a so we can look at them
:- ::. For example, a teacher
:_: r'ant to take home a tape
_ . her class's answerc to a

-::terised test to see what
:-:-res they had made. (No
,:: r would be possible for the
-:rrer to analyse the data as

:! record it, but let's assume
r' :rr teacher is following this
-:-. and is unable to do that.

=. long as the information is
: r:.e when it is wanted.

i:ppose we want to keep a
:': of the user's answers to- :3pital city qulz (which we
= :ped €arlier in this series),

Ar least she doesn't have to
: the work, since we could
: rhe computer do that easi
aor convenience, l'll refer to

i '3pe filing system only from
^ rn- since there are some dif-

':_ces between the two
- a:ns.

REATING A
ATAFILE

iaving mad€ sure that our
-ruter is conn€cted to a

ne recorder, preferably one
motor conkol (that is, the

-ruter willswitch it on and ofl
' -eeds to) we can begin. First,

eed to tell the computer that
iant to open a file in order to
:? some infolmation to the
: We can call this file whal we

subject to the ten character
: . but 'ANSWER' would be a
r:ble title. We do this by giving
::annel for the computer to

It needs this because if we
e several ffles open at once,
:omputer needs to keep them
:rate.
The line of BASIC to do the

_c
\SWER"

OPENOUT

I

NEW (RETURN)

15 l- 1
20 REPEAT
30 INPLI 7 C,JOHNresults$(l)
tlO PRINT JOHNSresuhs$(l)
50 l-l+ I
60 UNTIL EOFI C
70 cl-osEl c

This program segment will read
on channel C the data stored on
tape in the file ANSWER, and
put il into successive elements of
the array we've called
JOHNSresults$. Line 40 will
PRINT John's results on the
screen. The variable called I will
be lncreas€d each time around
the loop, so that each oI John's
answers are stored ln a dilferent
element of the array. When the
computer detects the end oI the
ffle it will exlt from the loop and,
at ltne 70, lt wlll clos€ the lil€.

EI|ERCISES: (1) Reconstuct
our capital city quiz so that the
corect answers are read from
tape belore the quiz starts and, at
the €nd, the user's answers are
written out to tape.
(2) Write a database progam to
store your Iriends' names and
phone numbers, but assume you
are a very popular person, and
have so many friends lhat you
need to store the data in a file.
rather than simply putting it in
data statements in your program.

Flrst we must OPEN the correcdy
named Iile lor lNput, allocating a
channel number as we do so.

10 C- OPENIN "ANSWER"

Then we can read in the pieces oI
data, printing them on the screen
as we go along, and storing
them, iI we wish. We'll use an ar-

x

courufwo ocfoEEn ,941

and crudely
answer from

by
th

an
in

37

=-

ray with a different name for this,
so let's DlMension it, and since
we might not be sure how many
items there are in the lile
ANSWER, we'll allow plenty of
space:

I DIM JOHNSresults$(100)

Since we don't necessarily know
the length of the file we want to
read, we need some way of
detecting when the End Of the
File is reached. Fortunately, BBC
BASIC provides us with a func-
tion to do this. The function
EOFrf retums the value 'false'
until the End o{ File is reached.
when it returns the value 'true'.
(Note: lI you are using a very old
Beeb you may find that EOF/is
not implemented - get an
operating system upgrade!) So a
REPEAT. . .UNTIL loop will be
appropriate here:

r

f:: :omputer will open a file call'
t r\SWER an.t store the.han,
Je :umber it is using for the file
l'..iWER in the variahlp we have
t :l C lwe could have called it
|r.-:ing, and, Iike the boss not
f- rg how things are filed so

l-; as it's efficient, we don't care

tt
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et rnonesec
-, reen at the press ofa key.

! u can cross-ret'erence scctions. or
. reposition them on the sheet,when-

- . ou nced to.
\nd you can print them out individ-
'. as well as all together.

rossibilities are virtuallv endless.
ir creating special disc liles front
..heet, you can link two or more
Lr Isheets together.'Ihis means you can
i rnodels much bigger than the
\licro's considerable memon.
,'u Sh..r'1 isalso compati ble rr i r'h

' n sof t's View word-processi ng
..rge.This enables you to pro-
ri'ports and docurncnts rrhich

:,ine text and ligures.
irddition. )ou ('an use

, .heet in ,:l !,

-, I'ecn

o

rnaking thc most ol'the IIBC \{icros
potential. .\nd il r ou use it with the 6502
set:ond processol'. r'ou'll havt-'no less than
il0K of workspace in anv modc.

l'br onlv S59.80.
r ou too n ve fi ur likc this.

usc'r

TheViewShect ROII can be fitted br-

vour BBC Micro dealer in loss than three
minutes. And uith its straightfbrward

guide,, function

h

rl

s

3

an inval uable asset lbr any'one involved
in professional or personal finance.

forecasts, lbrm ulae and
analr sis.

/CORNSIFT

\ i, rrShrtt . op, r':rti, rr. irnrl lrrrrlti,rrr' in hri, l

'I [, r,plr':rtion..rrplr,rtlrl lrr \ intSl,,, t "r, 
'

,r,l,liri,,rr..rrl,rr'.', ri,'rr.rlrrlri1,li, 
't 

r,,rr. 'lit i-i,,rr., \1,'r,"r
tution:rrrrl lrlull., t, rl r,1r, rrrri,,rr..

\ rrrlthl lrr rrti,rrr..rrlrlxrlt, rlirlr': \llS. \(.S. \S\
sl\. s(;\. R \l). \'l \.(.os. l)1.(;- l'l\ll l\ll l.\.
l.{ x;. t,l. s(.)ll. l'\\. \lI\. \\ l.R \(;1.. \l \ \. ( llI( x )s 1..

l.()()ht ll(.()1.. ll'l Rl \I). ll0\\ antl \\lll'l ll.

I
5

1,1 mffi
*msaF l-

lrt
IU
-a
B
il'll
F

./o \e.lor \larketing. l)eninglon L:stale. tr.llin€borcugh-
\"rih,nrs \\8 2RL.'lil: ()93j 79300.

-+i ! q a1



The PLOT command on the
Electron and the B.B.C. Micro
has often been called unfriendly

- even bg John Coll who wrote
the BEEB's User Guide. Youlwill
see why if you turn to page 319
of the guide (Page 99 for the
Electron Guide) There are so
many variationi of the PLOT
command that it is a little confus-
ing at first. However once you
have got the command mastered
lhere are some superb graphics
that can be drawn.

EDU-DOT is based on the
careful manipulation of the PLOT
statement, but before we go onto
that program let's try a little ex-
perimenting. Type in listing 1 and
we'll go through and explain it.

FOCUS ON PLOT
If we wish to mark out the corners
of a triangle we use the PLOT 69
command - this pLrts a dot on
the screen at the position given
by X and Y. To draw a line we
use PLOT5 and to fill a tiangle
we use PLOTSS. All these are
fully documented in the user
guide.

Now going through listing I
- which srmply draws two
triangles - one within the other.
Line 30 puts us in graphics
MODE 2 and line 40 sets the data
pointer to read the data at line
140. We srarted with PLOT69 at
hne 20 so the loop formed by
Lnes 50 to 110 reads the X and Y
positions and places a dot on the
screen. This continues until X is
read as zero.

PLOT is then changed to 5
and the process repeated but this

An educational euiz for
the children lets you fill
in the dots on the PIOT

command.
time the dots are joined by lines.
This process is used in the main
program. Before we move on to
this however lets look at line 80.
This lin€ is just a crafty way ofob-
taining a move instead of a plot.
What we are actually doing is ad-
ding 1 to the X position in lhe
data stalement. This is then
detected b9 line 80 and the move
coftmand is implemented in
stead of the PLOT.

Perhaps you would like to
see what happens if we alter the
fifth data statement from 650 to
652 and then add line 85 as
follows..
85 IF X MOD 1O:2 THEN
PLOT85,X-2,Y: GOTO 100

with a limited number of pictures
and questions but ,t is quite easy
to extend.

Ensure that you keep within
the limits of the graphics window.
Also try to keep the number of
plotted points to below 25
because each point will require
an answer and too many ques-
tions would become too boring
for the children.

Keep all your plotted points
in units of 10. After you have the
outline of your drawing store the
X and Y positions in a DATA
statement at the end of the pro-
gram. S€e line 1450 as an exam
ple. Note that the title of the pic
ture is the first item in the data
statement and is inside quotes.

HOW IT WORKSTHE GAME
From the basic idea above we
move on to EDU-DOT. Based on
the children's paper game of join-
ing dots to form a picture, the
graphics screen is first filled with a
number of dots. The player is
then presented with a simple
question. lf this is answered cor-
rectly two dots are ,oined up.
This continues until all rhe.lot<
are joined up and hopelully a pic-
ture is recognisable.

The program is presented

50-310
50
60
70
90
120
140-280
140 150
160
190
200-240
250
270
290
330 550
340 350
360
370
380
400-470
570-1180
1270-7290
1320

Main Body of the program .

Turns off the auto repeat of the keys.
Dimensions the arrays.
Variable 'C' determines the type ol plot function.
Turns the cursor off.
Reads the name of the picture.
Drawing loop.
X and Y position of the DOT.
If drawing complete, goes to the end.
Detects if a MOVE rather than a PLOT required.
Directs the program to the type of question selected
Plays jingle to acknowledge correct answer.
Joins dots if C = 5.
Finishing caption.
DEFPROCINIT
Sets up envelope commands.
Selects the pictLlre to be drawn.
Sets up text window.
Clears text window to blue.
Collects the data lor various questions.
Procedures - self explanatory.
DEFPROCTUNE plays either conect or fail jingle.
DEFPROCPIC restores pointer to read correct
data for picture required.
Data for the various pictures.1420,END

loREll r****+EDU-DOTlfir*rI
2OREll **TFREDA PERROLfifi
4OREi }COPYRISHT JAI\I I9g4T*
50rFXr 1 , O

:

.

:

.

a'

MODEL B/ELECTRON

PROGRAM LISTING

40 Ae8 CO rulNA OC|OAEi 
'

1L:::

lf you want to move bel
ween two points without a cod
necting line then add 1 to rhe I
position i.e.500 would becoml
501. The DATA statement mu{
end with 0.0. I

Adding pictures will also r{
quire these lines ammeodinq..l
360 SHAPE - RND(6) .,,. AIId
6 to the number of piclures. I
1320 A.l.t the linp nrrmhpr rrspl
below. I
l38l-1399 for each picture add
ed type in line 1380 but alt{
1470/0 to the line where vo{
have stored your data. I

If you study the format of th{
program carefullv vou should
clearly see how to add vor-rr owi
selection ol questions, however I
is advisable to have the proqrarl
as hsled up and running beforl
Vou lrv anv alterations. I

The picture Tunnel at lina
1470 is reallv onlv included as I
demonstration to illustrate horl
uou can move without drawinJ
iines. I am sr-.rre yor-r can improvl
on this one (and the resl too prol
bably because I'm no artist). I
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,.: - =\--r :: .\r1:2) !oPsa(1J) rOPa(13)

a -:._:: : - : -- r !: : : I : r C I O I

'.:,:;:: 
_

: :::: STAPE'

' .::: !
':.::::.
- :r=: :erE2BO' : :. -.?: IFcolou.-152 colou.-129 ELSE corour-132
:::-:-..olourrCLS
: : , rcD lo.l rrlovEx-1,YrPLoT5,x-!,YTBOTO 2aO

, .-: :.: AND CHOICE-49 PROCTASLES
: .:. :.: AND CHOICE-5O PROCCALENDER
::.:::.: AND CHOICETSI PROCALPHA
:: : :': AND CXOICETs2 PROCOPa
:- :r ::= AND CHOICE-s3 PROCI.IIX
-: i:::-rriE(l)
: -.:'.<EY (25)

:_::-:_:,r.Y

-: ..: )69 CLSTPRINT"";lolnlng th. dot." "'dr.t. . "tSJ:t :-.r. th. rp.c. brr" "r'{or .noth.r drrxing"rVD
' ::. :3e tO, OrOr REPEATT UNTIL AET-32|RUN_ :.::3COLO,6. :-::-::..0':
_:::::=e0c1ntt
:- r-:\.:-oPE 1 | 4,I, -S, -4, 32r r6,32 | 64 r 64,64,64 i I2E r O
:: . a\, 

=-opE2 r 2, -6 | -6 | 4 | 52r t6 | 16 | 54 r 64r64 r 64, 1 2A r O- : ::-i.E.RND (A)
_ - : .: -24.0,21 , 19, O_:. ::-fr.JR150r CLS
- : :::CSELECT
- --:F Ir(,1 TO l2
- r riaD t oNTHt(Iz).: :::AD N'(IZ)
.::\:xT
-::-:R I7-1 TO 1S
.:::EAD OP8' ( IX)
.::;EAD OP' i IX)
..:\EXT
-:: . DU28, Ot 3t I t9 r 2!
:: ::o1ou.-132
:: -:oLOL,Rcolourr CLS
:.:cRINTTAB (ArS) trEDU-DOT'' '" By Fr.d. P.rroH"'"'T.rr

::-r softw.r."
:: IIEPEAT r CHO I CETOET t UNTIL CHOICE>44 AND CHOTCE<54
::::L6
:.: vDU28 r O! 3l ! 19r 2r,17 tr32t12
:: ]ENOPROC
:.ar
:.: DEFPROCTABLES
:::P.RND ( 12) r O-RND ( l2)
:::OFINTTAA(4.2)"T A A L E 9"
::;eRINTTAB(4r3)tPr x ntOtr - nl
: . :: NPIJTR
::::F R <>PlO THEN CLETPRINTTAE(O,2)"gorry try.q.in"

::::_uNE (2) r 60T0600 ELEE PRINTTAa(4ra)"Cor..ct lll"
:::ENDPROC

::.DEFPROCCALENDER
::.PRI TTAB(2,1)"C A L E N D E R"
:-a II.RND ( l2) tJX-RND(S)
:acoN JX AOTO 69Ot72Ot7BO
..cPRINTTAE(OrS)"Ih.t l. th. "tNa(IX)t ""ionth o{ th.
.:.PROCTESI
-:gIF ANartlONTHa(I1) PRINTTAa(4.9)"Corr.ct I l"rENDPRo

: :-SE CLAr PRINTTAB(3il)"Aor.y try rg.ln"rPROCTUNE(2)I
:-:': 6to

-:3PRINTTAa(OrS)n{h.t month folIorr"t''tlONTSa(!X) |.:!PROCTEET
_r3I F IX-12 THEI{ IX-O_:lIF ANt-ltONTHa(lX+l) PRINTTAE(4i9)"Corr.ct ! !"rENDP

::: EL9E CLArPRINTTAB(5rI)"8orry try .g.tn"rPROCTUNE(2)_:9lFIZ-O THEN lx-r2_-aBoTo 720
-3cPRINTTAB(OrS) nlh.t month tr br{or."t 'llONTHa(IX) I.T'PROCTEAT

::OIF tx-l THEN ll-!s
::: IF ANr-tlONTHt ( !U-1) PRINTTAB{/rrt) "Corr.ct ll"rENDP

::: aLSE CLATPRINTTAB(3,1) "Sorry try .grtn"rPROCTUNE(2)
!:a lFI Z-13 THEN IX-1
::oGoTo 7EO
:sCENDPROC
::cr
a:!DEFPROCALPHA

gTOLX-RttlD l2A) +96
aSO?6O2-&5O
A9OB,(-RND (2) -1
9OOPR:NTTAB(Or2) "lrlhrt l.tt.r contr"'
9totF Lu-97 0R aa aND Ll <>122 PRrNi',rftrr ,'r ELSE P

RINT"b.{or. "l
92OPRINICHR'LU
93OlF LX-97 OR BX Al{D LX <)122 REPEAT r ?6O2-L5Or Uti? I L

EET.(LX+I)ELBE REPEAT I ?602.150 
' 

UI{T I L EET.(LZ-1)
910?6O2-e2O
9SOENDPROC
t6Ot
?TODEFPROCOPS
9BOII-RND ( lJ)
990?602-tSO

loooPRtNTTAB(orl)"{h.t lr th. oppo.lt."''of "rrcoLoURS
r PRINTOPBI ( lX) | "?"

I OIOII{PUTiAB ( I l. S) ANar C0L0UR7
ro2O?602-l2O
IOJOIF AN, <> OPlt(IX) THEll PRINTTAA(OI3) "8orry I r.. I

ookln9"""for "IOP,(tI)r "'PRESA THE APACE-BAR" t PROCTUN
E(2)tREFEATIU TIL OET.S2I CLS I SOTO9EO ELSE PRTI.ITTAB(4,9)
'CORRECTII"TEI{DPROC

lO4OENDFROC
1O5O r

! O6ODEFPROCAELECT
lOTOPRtl{T ' ' dPl.a.. r.l.ct t - 3"'
toEoFRlilT'.t. T.bt..n
IO9OPRINI'n2. C.l.nd.i'
IIOOPRINT'"S. Alph.b.t"
I t roPRINt'"1. Opporrt.."
Il2OPRINT"'3. tllxtur."
TlSOENDPROC
t l4Or
!IsODEFPROCNII
!t60II-RI{D (4)
IITOIF l1.r PROCTAB-E5 ELaE, lF tA-z PROCCaLE IECTI lLtC

tF tI.S PROCALPHA ELAE PfiOCOPg
t IAOEI{DPROC
l19Or
!2OODEFPROCTEST
I 2 loCI}LOURS
t 22OPR I NTTAS (4 r 7) 8TR tNB' ( l2 r '.. " )
t 23O I tfUTtAB (6t 7) Atia
t 240c&aJR7
I2SOENDPROC
1260t
t 2TODEFPROCTUNE (E'
l2aOAOUilDt I I,Er23OlE*3 t23/a
I29OENDPROC
lSoOr
ISlODEFPRIICPIC
lsmoN aHaP€ goto tslor ts4o I r33or 1s5or tsTor tsgo
ISSOREaTORE l42or EI{DPROC
IS/TORESTORE lilsor EI{DPROC
ISSORESTORE l44orEiIDPROC
1S6oREaTORE l4sorENDPROC
ISTOREBToRE l460rENDPROC
ISAORESTORE t47O. EftDPRoc
l39O r
I4OODATA JAI{JARY r FIRAT r FENUARY r AECOI.ID r IIARCH, fHI RD t APR

t L, FORTH, tlAY, F I FTH r JIJiE i A t TTH ! JULY, EEVEN?H, AJBUEI t ETOHT
H t AEPTEIIEER t X II{TH t OCTOBER, TENTHTNOVEIIEERI ELEVENTHI DECEII
AER ! TI{ELTH

!4tODATAiniout il.+t rright rup rdornrhotrcoldtblgr.n.ll'h
tght losithlckrthlnt{rrtr.lorr littl.r l.rg.!....ttrou. r.h
.llorrd..prh.rdirof trloud tqul.try.t'noroldryolrng rd.rkrl
lqht I r..t rdry

t42ODeTA .TAa{K' r61 I r600r6tOr620i4m.620ti16Or560, tOOr68
o, t oo, 7oo r 4ao,6ao,3oo,72o i aoo r 72o, a6o r 620,660,620 r 6ao I a
oot looo,600t I loo !55o.looor5oo! soorSoot 2oo r35ot Soor600 r6
roraooio,o

t4soDATA ( TAf{t(ER n I t 12t t5AOr t tOOrSOOt 2OOrSOOt lAO,600! 26
O,600 rzEO,5gO,l120,5AOi 1lOO,6'10 r 11OOt E/tO | 9rto,90O,9/tO r 6il
o i /roo r 6iro r aOO r 59O i 35O r 39O,360r 9OO,34O'9OO,S/tOtSEOroro

lailoDATA "cltt RcH",70r t400r600rs@,200r300,200r430,300|
looo,itoo,g3oritoorgoo,9oorgoo, looo,Toor looo,3oo,600,5oor
600 t 600,650 r 650 r 7OO, gOO, 7OO r 3OO, aOO, /tOO, O, O

t,tSoDATA "I€LECOPTER", t 12r rA5O,lO3O,74Or650,74O t 600 iaO
o,54O rEOO,54O,A5O r84O,B5O | 22Or E:tO,52O r ESO r52O, gOO,42O r8
oor 5oo r 55o, 5oo, 3go i f5o r 3 t o,5oo r 5 t o,33o, 4oo,3oo r 4oo, soo r
SEO, BOO r 3AO r E|OO r iloo ,650 r ilOO rllO rSlOi l120 | TOOr I l2O,aso r O

io
I46ODATA'YACHT" r62r i IOOOt620tS@rSOOrSOOrilOOr4OOr9OO,

4OO, t OOO,5OO r 5AO,3OO i 6aO, tOOor IOOOt AOOT3OOt 600r620r 1600
.680.lOOO.O.O

t 4TODaTA n T$a{EL n tAOt r/tOOt600,5OO t650i 560r TOOt SOOrTOOr il
oo,aor ritooraoor600r6sorato!500t600isoor400,aor r400riloor
620 r6!0 rtSOrtOOr620r9OOr4OOr toot r 4OOr lOOO rA60t ASOr t O2O I
3OOr660r SOOr4OO,OrO
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zrne
Railways is still the most popular area
of modelling, and weie about to make
it more popular still. Because
September 21st will see the launch of
Your Model Railway, the first really
professional magazine for oll who have
ever been interested in making scale
layouts.

\,\,b dont have space to tell you all
about it here, but be sure to look out
for it on September 21st. Your
Model Railway - simply the best.
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Ywr BBC0r
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trained engineerto make sure it al works. you'lltind it
hard to beat us for price and service.

Orders by posl - cheques accepted. personal
shoppers welcome. Or write for turther details.

_t

W€'re an official Acorn Dealer and an approved
BBC reterral centre. We're approved to cariy out
upgrades on BBC machines, and we specialise in
Econet upgrades lor use by schools.

We stock a wrde range of BBC accessorres,
peripherals and software - and we have our own Acorn

coMPorEtt Pros
4TQueens Road, Watford, WD1 2LH Tet:(0923)33927
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couerage ofneurs and ne4,v products
PIUSfarmorc
can &ll you (or
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BEITE8 aduice on
modelling for dre
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MONITORS
S.nyo 12" gre€n
s.nYo'l4" RGE
slril rl" ncalw
PRINTEBS
K.or KPEI0 l60cPr
ED;on FxSo l60cP!
Dll.y.tGP 2o0o dtlly
Selkoth! 100AS
Selkolhr 250X mlltlr

PLUS -

MTSCELLANEOUS $e.s5t"i",:'illlJ[!1".-purcrdslk iss'gs

slnYo DRlot clltetle dtta
rec-ordsr - lncludlng 

RRp,45.00 89,9s

ii'iii*;',u".. -"nv "t 
h"rr p'r""c4'es

L Syllem.Gemlnl, oglcOr Solt,oc ncepla,cB omPulerBc, ugbyte tltles!Acorn, 500Overeicetc.,nvaSloleSoltwaulcksllYeoPowerloP gfam
F TAoENC LUSRA ECEsPRLAL

RRP T113
RRP T27O

DISC DRIVES
BBc looK 'i,tlr LAa

ldwlch lOOK/200K/400K rtom
€189.00
t149.00

179.95
€t89.00
s239.00

RRP $34
RRP C5O4
RRP E299
RRP C199
RRP T287

c315.00
€399.00
t289.00
c149.00
c229.00
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Everyone knows that cassette
tape storage is slow and
unreliable. Anyone who uses
their micro for the mor€ serious
applications such as program
development, wordprocessing or
database management will find
the use of domestic tape
recordets particulady frustating.
The problem in all such applica-
tions is the need for ftequent
resaving of revised files. To
achieve this on cassette tap€ re-
quires extremely careful and
tedious management and logging
of tape space to avoid accidental
overwriting of important files. If,
like me, you us€ the disc system
at work, the comparison is truly
painful.

The problem of cours€ is
cost. Although prices have fallen
substantially over the past year or
so, upgradlng to discs is still a
pr€tBr expensive business. It's
hard to get the disc dive interloce
fitted for under €100 nowadays

- and that's if you can find a
dealer with the necessary chips. I
was nevertheless steeling myself
for the €300 odd total outlay for
an interface plus single drive
when I received a letter from lkon
Computer Products, ofrering a
new product, the Ultradrive at a
ptke ol E79.95 including VAT
and carriage. This was almost
half the price of their well known
Hobbit, though oflering, the letter
clalmed. the same facilities with a
much faster data transfer rate
(12,000 baud) and taking no user
memory in its standard configura-
tion.

This successor to the
Hobbit strikes another

blow for fast tape
storage systems.

which again Ikon promlse to rec-
tify in the near future.

The Ultradrive is a high
speed tape drive which comes
complete with a filing system
ROM, which may b€ fitted into
any of the sideways ROM
sockets, a dbbon cable which
conn€cts to the user port, and a
conn€ctor to the Beeb's power
supply unit. The tapes used are
micro-cassettes, of the same
general design as thos€ used in
dictaphones - only more expen-
sive. The Phillips' data certified
di(Stal cass€ttes cost around f20
for a box oI six. Apparently the
Hobbtt used to work quite well
with the cheaper Phillips audio
cass€tt€s. but as I discovered io
my cost the Ultradrive does not

- probably due to th€ increased
data transfer rat€.

One advantage over both
cassette tape and disc systems is
the sheer compactness ol the
syst€m. The drive itsell is approx-
imately a four inch cube and a
box holding six micro-cassettes
measures about thr€e by h,ro by
two and a half - not bad lor
around 750K of storage. Minor
irritations with th€ physical design
are that the us€r port connector is
not conecdy sized to be held in
good contact by the clips on the
machine - mine is cunently held
in place by a piece of Blu-Tac!
-and a tendency lor the 'write
enable'plugs on the tapes to
become loose. I have often had
annoying 'write protect€d' €rlor
messages when attempting to
save on to theoretically enabled
tapes.

ln the several bdef mentions
oI the Ultsadrlve I have seen in
magazines, the storage is claimed
to b€ 100K per side, whlch is ac-
tually quite an exaggeration.
When a tape is rormatted, using a
program provided on a utility
tape. it defaults to two 'loops' per
side. What this actuallv means is
that there is one catalogu€ on the

beginning of the tape and a se-
cond in the middle. each con-
trolling the section of tape which
Iollows. Changing loops is
achieved by a * SWAP com-
mand. When formatted in this
way I found that Loop 1 reserves
125 block oI storage and Loop 2
106. Since four blocks equal one
K. I make that around 58 per
side. You can. il you wish. Ior-
mat one side as a single loop with
a maximum single file size (or
maximum random access lile
space oI 64K.

COMMANDING
The usual commands lor saving
and loading files work in the nor'
mal way (SAVE, LOAD,
* SAVE, * LOAD, r SPOOL
and r EXEC). Unlike domestic
cassette, however, the process is
entirely automatic since the sytem
keeps a copy of the catalogue in
memory (at 'pag€' 9 if you're in-
terested). The catalogu€ is re'
read if the tape is changed in the
drive or if memory is cleared by a
Conkol-Break. When a file is
saved the tape will rewind to the
catalogue position so that the up-
dated catalogue mav b€ written
on to the tap€ - hence saving is
normallu twice as slow as
loading. 

-

If a file is saved under the
same nam€. an 'OK TO
BEPLACE' warning is given
(now why didn't Acorn think of
that when they designed their
DFS?). Replacing files may resuh
in a 'can't extend'message if
anoth€! file has been recorded
alterwards. However, the system
provides a simple way of reserv-
lng space for expansion. If at the
dme of saving a file you append a
colon followed by a number (eg
SAVE "PROG:40), ir will res€rve
the specified number of blocks oI
contiguous s?ace on the tape for
that filenam€.

The r commands provided

IRRESISTABLE
At only about twice the price of a
d€cent tape recorder this seemed
irresistable, so I sent in my money
and wait€d, with growing impa-
tience. When, lt finally anived -the Post Olrice having thrown
lkon into chaos by losing s€veral
of their sacks - I was not disap'
oointed. Il is excellent value for
monev. although it shows some
siqns of b€ing rushed out. The
dScumentation - as it freelv ad-
mib - is rather poor. and will be

followed bv a Proper user's
manual. There are also some
shorlcominas in the utillties soft-
ware suppJrt. described below.
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are shown in Table 1. One com.
proriiise in cutting the price of th(
Hobbit, has been in squeezing th(
filing system into an 8K ROM,
This means that some of tha
commands - most annoyingl!
r, DELETE - have been placed
on to a separate utility tape,
* COPY has temporarily gona

missing altogether, although I arn
assured by telephon€ conversa.
tions with Ikon that this utility wil
follow, together with a r COMI
PACT and a t INFO. The lanq
will tell you lhe parameters needl
ed for * SAVING files, ie fil(
length, load address and execul
tion address. In the absence ol
* COPY. I thrnk it rather pod

lhat this was not provided witli
the package initially, especialll
since it is trivial to write. I havf
discovered by experiment thal
the paramelers can be obtaineC
by opening a file by the OPENII{
command and lhe PRINTing (id
hex) EXT# for lenqth, and !900
and !904 respectively for loa{
and execution addresses. I hav{
written a short BASIC utilitu to dd
the pb for me. Havinq done d
you can then alleviate the irita{
tion ofth€ absence of + DELETE
trom the ROM bv copvinq thl
(riny) DELETE program {rom thl
utilitv tape on lo anv loop us€d
for development work. Anothd
cons€quence of the small ROM {
thal error message are expresged
as sinqle character codes whlci
have to be looked up in a table.l
Personallv, I would have beed
willing to pay extra for a 16(
ROM containing all the preser{
and promised * commands curl
rently placed on a uhlity tape. I
hope that lkon willconsider offerl
ing such an up$ade in du{
cours€. I

Despite these niggles, the fitl
ing system operal€s similarly d
disc and indeed is fti€ndlier iil
some respects, eq with the waml
ing on replacing files. Unlike discl
its catalogue displays the numbd
of blocks occupied bv (or reservl
ed for) each file and also funcl
tions as a menu. which is a mixed
blessing. Following t CAT one Il
in 'menu mode'which can onlJ
be released by pressing Retuml
Each file is shown with a capid
letter. lf one of these letters {
preseed the syst€m will attempt t{
load and run the file as a BASIO

Aa, conxrft'to ocfo*e tgu
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: : l:am. This is great for offering
: --g children a menu of games,

'- :an lead to problems. For ex-
.-:e. if you lorget to type
: ;--:n and type SAVE it willpick
-: :^e A and chain the first pro-
-- i- over whatever you have in

',Vhile the system works well
--- Wordwise, accidental ftig-
.-:--g from the Menu can
-:-se destroy your text. On

' : ::ce I regard this as the lesser. ,;hen compared with using
-: \com DFS with Wordwise.
- : ^ often does one desboy a file_ .:cidentally ent€ring a name
: 

=ving instead of loading {op-- -: 1 and 2 on the Wordwise
-: - ;). with no OK to replace
..-:rg? Unlike the DFS, the

'':Crive also provides a
. :.iCOUP utility to recover an
--: :entally deleted file.

FASTER FILING
- ^ iast is the Ulhadrive? Con-
, :.:ably faster than normaltape,
- -- ::nsiderably slower than disc.-: * REWND an €ntire tape
:-:i about 90 seconds. and a
. :''lAP 45 seconds. Since the

=:- runs at maximum speed
--.- loading and saving pro-
i.- files, the maximum loading
:-. rithin a loop is 45 seconds,
I : :te maximum saving time 90
-:::Cs. (Data files are slower
:-: :c switching on and off bet'
-;:- blocks, but this is a feature
: _ a micro - the cassette and
: r: i','stems do the same thing.)
l;::rse file access is sedal.
-.r:: rhan parallel as on discs, a

- - lrooram at the start of the
c : ,uliload faster than a 2K

=:,::arn recorded at the end

=.--ning one is starting from the
.:: 3 :gue). Hence one needs to
s:.: :rrne thought as to how files
<: .aved. For example, a
i:- -::an program will load much
E=-.: :i the sections are saved in
ts.i i,;rt order. Whilst not instan-
E:::s. the gain over normal
i=; : enormous. For example, I

:.''-, bansfered a full size

- _ia.cial adventure game,
- :- :,low loads in about 40
.: : _:i as compared with the
:-: .-r and a half minutes.

:-s brings me on to one of
; :::*bacl.s o{ the Ultradrive.
' ::a-11 no-one is selling com_

as such, transfer is not necessarily
shaighdorward. The problems
adse from the facts that (i) the
Ultradrive is much less tolerant
than the tape svstem of uses of
memory space below &E00 and
(ii) the Ultradrive disabies inter'
rupts when running.

When transferting machine
code programs it is advisable to
force them to r LOAD to &E00

belore * SAVEing them on to
the Ultadrive. Many commercial
games steal extra RAM by
loading below the 'oflicial'start of
user memory (at &E00). If lhese
are then r, RUN from the
Ultradrive they may work correct-
lg but will overwrite some o{ the
filing system workspace in the

,t, conrufNo ocToBER l98a
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mercial software on this medium.
so one has to buy programs on
ordinary cassette. Transferring
these on to the Ultradrive
presents less problems than lor
disc drive owners. in that PAGE
is normally left set to the same ad-
dress (&E00). Whilst I was
pleasantly surprised to discov€r
that a number of my commercial
tapes were not, in fact, protected CONTINUED OVER
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process. I shonglv recommend a
Conhol-Break after using such a
program since I have discovered
that a normal Break may appear
to regain conhol but cause the
system to misbehave. In exheme
cases, such as one game Ihave
that loads in as low as &900. the
Ultradrive system may be disabl'
ed during loading and crash. In
this event the problem may be
overcome by * LOADing into a
safe area of RAM and programm-
ing a red key to (a) download the
program to the correct address
after loading (in an analogous
manner to that recommended for
running tape programs from disc)
and (b) CALL the execution ad-
dress oI the program. I found it
convenient to write a short
BASIC loader program to do the
iob for me. After loading it an
nounces'Press f3' - and a lew
seconds later the machine code
program runs.

The second problem arises
from the fact that the Ultradrive
disables interrupts while loading a
file, which the cassette tape
system does not. A number of
commercial programs use inter-
rupt programming to 'poke' data
into memory in parallel with the
loading of the BASIC program.
For example, some adventure
games 'poke' the text high in
memory during loading which is
'peeked' out by the BASIC pro-
gram when it runs. When copy-
ing from tape to tape this affords
minimal protection - a straight
LOAD and SAVE will fail. but a
rr LOAD and {. SAVE will

generally work. Unfortunately
the Ultradrive will ignore the in-
tenupt part of the program which
has been * SAVEd, so you just
end up with the BASIC and not
the data it needs. This can be
overcome bv loading the pro-
gram from tape and then (1) SA-
VEing the BASIC and (2) ,t SA-
VEing the data which must be
r LOADed back before the

BASIC program runs. However,
this requires some sophistication
on the part of the user. You have
to know enough on examining
the listing of the BASIC to work
out where the data has been
loaded - eg from a lowered

While each micro-cassettC
holds more than a 100K disc, it id
controlled bv four separatd
catalogues which entails muc{
slowei access time. il vou start d
the wronq loon, and-a need td
keep a written record of the tap{
catalogues. However. the son d
development work which rel
quires ftequent resaving of files il
done within a single loop, an{
the experience here resembles {
slow but ftiendly disc drive and
bears no relation at all to the usd
of normal cassette tape Whild
the svstem would be inadeqr,ratC
for ali but the smallest of busine

value of HIMEM or the use of in-
direction operators such as ? and
l. I should emphasise that the
methods I describe are for the
perfectly legal purpose of
hansferring one's own software
to a superior filing system, and
will not work on tapes which
have been deliberately protected.
You will soon discover which
software companies prevent 9ou
doing this by treating everyone as
a pirate. You must then decide
whether thet software is so
supe or to other companies'that
it is worthwhile * TAPEing it in
the old-fashioned way.

RANDOM
ACCESS
The Ultradrive fully supports ran-
dom access files, and responds to
the BASIC commands intended
for disc use like EXTI and
PTRI. You can even create
auto-boot files. It also has several
suffix conhol codes on filenames
other than the one Ihave men-
tioned for reserving blocks of
memory. One option allows you
to create protected BASIC or
machine code progams which

disable Escape and clear memory
when Break is hit. I have men-
tioned that the Ultradrive has
some advantages over the disc
system, other than its much lower
price.

One of these is the use of the
tape PAGE &E00 leaving 2.8K
more user memorv. In this con:
figuration a 'simple system
operates with onlv one drive and
only one lile permitt€d to be open
at a time. By holding down a
specified key while pressing
Break, a complex system allow-
ing five files open simultaneously
and a dual drive system is initialis'
ed. In this case PAGE is raised to
&1500 which is still lower than
that claimed by the DFS. Note
that the disc system claims space
for five open files, whether gou
need them or not which gou
normally don't.

All in all. the file handling
capability is very impressive for
such a cheap system. but you do
have to be a programmer to take
full advantage of it. For example,
most, if not all of the commercial-
ly available software making use
of random access file (eg for
database management) is disc
specific.

applications. it provides a chea{
,ltemative to discs for homl
owners lThe economic conl
sideration is. of course. ouite difl
ferenl if vou alreadv havi a did
driv€ interface fitted.) Ownerl
will, however, need to be fairll
sophisticated in their understandl
inq of the micro to get the bed
use from the system Anoth{
potential market is in schoo{
which cannot afford to upqrad{
to discs. particularly where th{
matn use, as tn many pnmary
schools. is the runninq of supl
olied software. Since mosl
educalional software seems to bd
in BASIC and unorotected. nd
qreai expertise will be needed td
transfer it on to the microl
cassettes Finallv, whilst I hopd
that lhave fairly outllned th{
Iimitations of the sustem. I musl
nevertheless ,n.o-'-"nd it u. arl
excellent buv at the price. I

FOOTNOTE TO ULTRADRIVE
REVIEW I

Since this revrew was written koJ
have produced an upgraded fil{
ing system ROM which, amon
other things uses control-ke
presses to avoid accidental lrig.l
geringfrom the menu. They hav{
also added to the utilities, inl
cluding a * INFO. They are als{
developing software to facilitatd
transfer of commercial proqramC
from ordinary cassette tape.]
These upqrades are beinq sup.l
plied free of charge to those wh{
purchased the first release Th{
speed with which rhey hav4
responded to problems raised brl
myself and other customers rs rm.i
pressive, and bodes well fo{
future service. I

Table I
r COMMANDS TOR ULTRADRIVE

11) Commands in ROM

* DRTVE
* CAT

' SWAP
,} KILL

{. RENAME
name?

I RECOUP

* REWIND
* ULTBA (U)

Plus - r SAVE. * LOAD, ,r SPOOL. * EXEC

(2) Commands on utility tape

*FORM name { no

Selects drive in a dual sustem
Calalogues current loop-
As ,* CAT but swaps loops firsl
Deletes all files on one loop in
one go
Rewinds tape
Selects ulhadrive filing system

Folmats one side ol a tape
(both )oops)
Deletes a named file. or group
of files specified by wildcard. If
no name given, offers each file
on the catalogue in tuln for
deletion.
Locks and unlocks files as on
dis. system

Renames an existing file
Attempts to recover deleted files

n

i DELETE ( name )

* ACCESS name (L)

namel

NAME
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Electron Plus 1...
Equdls
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The eagerly awaited Elechon
Plus 1 turns out to be a very in-
teresting product indeed. Take
out your Electron; unplug
everldhing; tum it over and make
sure the two supporting screws of
the Plus 1 are flush with the
plastic edge; now push togetheri
Your Electron now has an
Analogue to Digital port for mak-
ing use of joystick conhollers or
for measuring analogue voltages,
a Cenhonics printer interface fo!
connection to most popular
printers and a couple of ROM
carhidge slots for instant access to
games and applications software.

It tums your Electron, ap-
pearance wise at least, into a hxo-
thirds size BBC. As usual an ex-
cellendy produced Acorn manual
accompanies the Plus 1. It gives
details on how to wire up the
conn€ctors for the two ports (if
you fancy do-it-yoursel0, offers
advice on the sort of printers and
ioysticks available and goes into
the basics of programming in
BASIC and using (oflicial)
ass€mbler in coniunction with the
new facilities .

Acorn also feel it necessary
to advise on how to deal with
problems that might occur, in
both hardware and software. For
instance: the n€ed to sp€cify the
tape filing system after using
ROM cartridges. Those who have
recently moved over to discs with
thet BBC will recognise the pro-
blem.

PERIPHERAL
PROBLEMS
When the Plus 1 is slotted onto
the edge connector and the
screws tightened home. ther€ is
very little give and, one would
lmagine, no room for any
misalignment. However on first
connection I did have difliculties
and could not get the printer in-
terrace to function. Don't panic! I

Iollowed the advice given in the
manual, checking for dirt on the
edge connector, giving it a quick
wipe clean and reconnecting.
Hey Presto, it worked.

The Cenhonics inte ace
you gel wlth your Plus 1 is not
based upon the 6522 VIA. The
BBC uses the 6522 (its two bi-
dilectional input,/output ports)

The first Acorn add-on
for the Electron.

GAMES
CONTROL
The next most important o{ the
rather cheap looking plugs on the
back ofthe PIus 1 is the Analogue
to Digital port. The ADC allows
the use of the multitude of BBC
c o mpatible joysticks now
available to the games player.
Acorn's own have been
somewhat surpassed by more
sophisticated games conkollers
with numerous buttons which can
be programmed to take on the
function of keyboard controls.
The range is remarkable and now
immediately available to the Plus
1 owner.

The converter reads four
channels like the BBC but the
resolurion is 8 bits (1 in 256)
rather than the 12 bit resolution
of the Beeb. The software still
generates numbers in the range
of 0 to 65280 (the BBC manual
gives 65520) Ior BBC com-
patability. The intedace still
enables other devices to be read
but its usefulness is reduced by
the less accurate resolution of the
chip. lf greater accuracy is
rquted there are suitable BBC
related products which should do
th€ hick. The various r, FX16
calls are implemented for mask-
ing channels in and out.

INTERESTING
DEPARTURE
The most interesting feature of
the Plus 1, and a complete
depadure from the BBC, is the
lmplementation oI two cartridge
sockets. These two sockets
enable the use oI games car-
kldges, programs in paged ROM
and a serial link for printer,
modem or ang other of the many
devices which employ a RS232
interface.

The ROM liling system is ac-
cessed with rROM and pro-
grams can be auto run with
SHIFT/BREAK, the familiar
lBOOTing o{ disc systems. Other
commands available are * CAT,
LOAD and CHAIN. r, TAPE is
required to returo your cassette
system. The front cartridge port
takes preference over the back.
Paged ROMs (LISP alone is

for the Cenbonics and User ports
but in the Plus 1, unlike some
other Elecbon expansions, only
the Centoonics has been im-
plemented. From designing a
most advanced chip, the uncom-
mited logic anay, of the Elechon
itself. Acom have now im-
plemented a simple TTL Cen-
tronics port.

This need be of no concern
whatever to the Electron owner
who wants to utilise his/her com-
puter alongside a printer but it is
difficult to see how with the Plus
1, anyone could also add a user
port. Acorn plainly do not see
this as a widely required option.
Broadway Electronics employ the
6522 in their interface, utilising it
for a user port. There are even
ffrms which use a 6522 and ig-
nore one side completely, merely
implementing the Centronics in-
terface - an uneconomic Plo-
position-

The printed circuit board oI
the Plus 1 carries an 8K Eprom
which contains the software lo
drive the prlnter interlace,
analogue to digital conversion
and a RS423 interface. The soft-
ware is needed to queu€
whatever is being sent for printing
and to talk to the printer to check

if it is ready for further inlorma-
tion.

All the software Ieatures
characteristic of the BBC are pre-
sent with the Plus 1. 'r FX5,0
selects the printer sink - output
for printing is ignored - while
r FX5.1 selects the default situa-

tion, the printer driver in opera-
tion. CTRL B and CTRL C have
their turn on and off effects from
the keyboard. VDU 2 and 3
replace them within programs.
* FX3, with a choice of second

parameters, effects the output to
screen and printer in various
combinations. {. FX6 selects the
plinter ignore character specified
by an ASC11 code and
* FX21,3 flushed the output

buffer, into which all output to
the printer is first sent.

The Plus 1 then supplies the
Iacility to print out program
listings, wordprocessed text (iI
you can find a good wordpro on
tape) and graphic dumps. The
Centlonlcs port supports most of
the printers which an Elechon
owner would wish to use and if,
for some reason, there is a serial
printer available, then it may be
possible to coDnect up via the
carhidge sockets.

ELECTRON
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: .!le at the time of writing)
:.lled by entering an asterisk

: :ie language name. Not only
:-.ges are available in this
- for the BBC but word-
::rsors, sPreadsheets, Pro-
-:ring aids and so on. There
: :eason why a ROM box or

i: ihould not be connected to
; :a:tridge port and a number
: )Vs paged in and out. The
. :i program takes the place
:iSlC between &8000 and

Games currently available-. carkidge system include
':. ourites like Snapper and
-:iown to Doom. A new
-::e at some time in the': nay be the addition of a
=: to the Elechon system,
i :iis is one of the Iastest
. _J areas in personal com-
; The software in the

:-?irlion€d 8K EPROM ELK
':..s us that it is for the Elec-
:rpansion 1.00 (C) 1984

- ADC/Printer/RS423. ln
--::on with the RS423 there
: .ecessary softwa!€ to run::::n Prestel adaptor. The
-::ds lamiliar from the fun-

..e! strip.are all im-
:-.:ed. This means that the
::: is not only adding
.! which the BBC has had

from the start
catching it up-

EXTENDING
lndeed, with the Plus 1 carhidge
{acility, the Electron moves into
an area as yet unrealised by the
BBC Micro. Much of the more
'useful' BBC software available
on disc and EPROM may well
find a home in an Electron car-
tridge. The ROM filing system is
sufliciently the same to make the
kansfer fairly simple. Like BBC
owners in the past, Electron
owners will become impatient
with tape loading - although it will
still have to be used Ior filing pur-
poses - and the ROM filing

games. From BASIC pro$ams it
is simple to ttrrn ofl all un-
necessary ADC channels or in-
deed the whole selvicing of the
Plus 1 with +FX163, 128, 1.
This can be done during a pro-
gram whenever PIus 1 operations
are not needed and switched
back on as soon as they are.

The software does not ap-
pear to allow for a user sp€cialist
printer routine to be called and
other than the setting up oI the
function keys and a couple oI er-
ror messages. the RS423/Prestel
adaptor link is undocumented.
Mlcro Power and Microdeal
gam€s lor the Elechon worked a
heat with their ioystick option but
A&F's Cylon attack, inexplicably,
did not.

The Plus 1 is purpose built
and seems to have been the plan-
ned extension during the
development oI the Electron
itsell lt is a reasonably priced
enhancement allowing access to
the sort of facilities which have
become so popular with BBC
and other micro owners. The
documentation is a slraight addi-
tion to the Electron manual.
covering all the new relevant
commands. Acorn continuity ob-
viously counts for a geat deal
and Plus 1 is a worthy product.

but it is actually
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system brings both speed and
convenience.

The PIus 1 is not an impos-
ing piece of hardware and it takes
a long look to reallse that Acom
have very successfully and fairly
cheaply (!59.95) supplied four
very necessary features for a.
home computer: analogue to
digital conversion, printer output,
cafttdge flllng system and RS423
communication. As well as being
an important step for those who
already own an Elechon, it
should also prove an important
draw for those considering a new
computer this Christmas. The
Plus 1 ol course requires the ser-
vices of the 5502 and can slow
up all but the best commerical
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The game AYO is a Nigerian ver-
sion of a very ancient grcup of
African and Asian games known
as Mancala. There are several
varieties oI Mancala, but all in-
volve the movement of stones,
seeds, or shells round a board.
the board contains cups, and the
object of a Mancala game is to
move the stones (as we shall now
refer to them) from cup to cup in
an attempt to capture opposing
stones.

In AYO there are hrelve
cups on the board, and each in-
itially contains four stones. Each
player thus controls six cups. Play
starts by the toss of a coin to
decide who makes the first move.
In his turn, each player takes the
stones ftom a cup in his row and
deals them one at a time in an an-
dclockwise direction round the
board. Thus, if there are four
stones in a player's cup, they are
dealt into each oI the next Iour
cups.

A capture is made iI a player
deals his stones into one of his
opponent's cups, such that this
cup, as a result, contains exactly
two or thre€ stones. If a capture
can be made. it must be made.
Capturing continues cup-by-cup
in a clockwise manner, as long as
th€ cups in the opponent's row
contain exactly t o or three
stones.

ll a playet is left with no
stones to play, the game ends
and the opposing player forfeits
all his remaining stones to that
player -

In this version of AYO. the
game will also end when there
are nine or fewer stones left on
the board. The game is won by
the player who has captured the
mosl stones.

It may sound very simple,
but AYO is a surprisingly
challenging game. Playing AYO,
either againsl the computer or
another player, will take a lot of
concentration.

DESCRIPTION
OF THE
PROGRAM
The program for AYO has been
witten in tu/o parts. The Iirst
part. AYO1, contains the instruc'
tions for the game. The second

On the surface a simple
game byt in play- 4Yorequires careful
calculation and logical
thought to beat the

that if the cup from which the
stones are being dealt contains
more than 12 stones. it is missed
out as the stones continue to be
dealt round.

PROCcomputercapture (lines
1290.1340)
At the end of each move. - at
the calculation level, the finalcup
is examined to determine
whether it is a) in the opponents
row and b) contains exactly two
or three stones.

If both these criteda are met,
a capture is made, - the player's
score being increased accordingly
and the cup being emptied.

The movement {or capfure
conlinues in a clockwise direction
until the tJ/o criteria are not met.

computer.
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part, AYO2, is the game proper.
This program may be run in-
dependently of AYOl when you
are Iamiliar with the rules.

As no Mode 7 insructions
have been used, the program will
be fully compatible with the Elec-
tron.

A descliption is given below
oI the procedures used in AYO2.

PROCEDURES
PBOCtltle (lines 2670-2930)
The player is given the choice of
either playing against the com-
puter, or against another person.

If the latter option is taken.
each plaver is invited to enter his
name (up to six characters long
only).

A coin is th€n tossed to s€e
who starts. Thls is done here by
dividing a RND(time) number by
2, with the remainder (1 or 2)
deciding who starts.

PBOCtnlt (lines 1470-1570)
This procedure initialises the
following variables;
S% (n) each player's score.
N%(n) the cup contents on the
actual board.
M%(n) the cup contents during
calculations.
T% (n) the cup contents in assess-
ing moves,
A(n) the w€ight given to assess,
ment of moves.
stonecount this variable used to
check that there are always nine
or more stones on the board.
CAPIURE% this variable used

to count stones captured in any
one move.
With the player playing the com-
puter, who plays lirsr is decided
here.

PROChumanplay {li n es
320-480)
This procedure is used to set the
moves either for the person plag-
ing against the computer, or the
Iirst plaver in the person-v-person
game. If illegal moves are hied,
e.g the cup contains no stones,
then an eror message is flashed
and the player must re-ky.

PROCotherhumanplay (lines
510-590)
This procedure sets the moves for
the second player in the game in-
volving person-v-person.

PROCcomputerplay (lines
620-1160)
This is the largest procedure in
the program, and sets the moves
of the compuler.

The best move for the com'
puter to make is ass€ss€d and
given a weight, A(n). This
weighting is set, initially, by the
dishibution of stones on the
board. It is then recalculated
depending on the outcome of
playing each cup, depending on
whether that play will result in a
capfure or capfures or whether the
opponent will benefit.

PROCmove (hnes 1190- 1260)
This procedure is used at the
calculation level to move the
stones round the board. Note

This procedure is used
both the comput€r and the se-
cond playet.

PROChumancapture (lines
1370-1440)
This procedure is just as for
PROCComput€rcapture, but is
applied to the first player or the
player-v-computer.

PROCboard (lines 1600-1820)
Here the game is translated ffrom
the calculation level back lnto
real, graphic representation.

The first player (or player-v-
computer) owns cups A F, whilst
the second player (or computer)
owns cups G-L.

At every move, the score
each player is adjusted a
displayed at the bottom of
board. Also. the board is examin
ed to see whether there ate tno
than nine stones still left.

PROCflnalscore (lin e
1990.22OO)
Should there be nine or f
stones left on the board, t
game ends and the player'
scores are finally presented. T
win, lose, draw situation is a
displayed.

PROCemptyrowcheck (line
2230-247O)
For each play, the board is che
ed to see whether the pla
whose turn it is does not have
empg row. lI he does, the ga
ends. with all th€ stones lrom
opponent's row being forfeit
him.
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;EH.r*r****I*******Irr**

-:air
;EF. AYO1

.,:Efr* _ inst.uEtlons
:.;En. ,or the 9e0e
:.Er.1*_;Ei*rrrI.**++*r
:
: ,ODE5:PFOCtitle
.:.use=INKEY(200)

:OLOURz: COLOURI2a
--FRINITAE(O,20)nltould you like the" "'instructron5 +

: !laying AYO (Y/N) r"
- <EPEAT ! ansJ=GETt: UNT I L ans3="Y" O* ...a="n"
r.IF ensa="Y" THEN tso ELSE 16(,

. :.-nODE4: PROCi nstruct i one
: -.tODE5:PROCIi tle! COLOI,R2.EOLOURI2€:PRINTTAa (5,29) " "

_ -;: N "AYO2"
..END

43OPRINIIAB(O,B)"In this garer thrs is set +o. ,hen ",''there are 9 or less stones left on ""'the boa.d."
44OPRIN]TAB(O,12)"The score +or E.ch player i5 then t

he" "'nuober of stones that he has alrcady" "'captlrre.l! F

LUS the nunbe. o+ stones""'le+t in hls roH."
45OPRINTTAB(O,14)"rhe g.oe also ends should a player

have" "'Mr STOiIES left to play.""'In thls caser alt the
stones in the " "opposing roB are tor{elt to that""'pla

{6OPRINTTAB(O,?5) "I{OULD YOU LIKE 1() READ THE INSTRUCT
IONS" ' "AGA!N (Y./N) ?"

4TOREPEAT r ansa=GETt: UNT I L ansa="v" OR anst="N"
4goIF ane3="Y" THEN 2OO ELSE 49O
490CLS
5OOENDPROC
5lo
520
sf,oDEFPROCtitle
54OVDU23r t rOt Oi Oi O!
55OVDU23 r 23O, ?s5,355 r255,255,255, ?55,255,255
56OCOLOURl: COLOURl3(,
57OVDUI9,3 ! 4,O, O, O
5AOPEINTTAB (5t B) SrRIN6t ( I I I CHRt2SO )

s9OPRINTTAE I5'9) CHRa23Oi " "iCHRt:f,O
6OOPRINTTAB (5,1O) CHRa2:tCri " "iCBR'25O
6I oPR I NTTAA ( 5 , 1 ! )CHRt?soi " "i:COLOUR3:PRINT"AYo"i:c

OLOURI: PRIllT" "; CHR:125O
62oPRINTTAB(5r l2)CHRt2SOi " "ICHR$z3O
6SOPFINTTAE (5,l3) CHRa23Oi " "iCHFa23O
64OPRINTTAB(:I I4) SIRIN6' ( I t !CHRJ2:5O)
6SOENDFFOC

: DEFPROCi nstruct r ons
, : : :LS: VDU25, 1 , Oi Oi Oi Oi
::-ERINfTAB(O,2,"AYO rs a board qdoe played by 2 pl.y

---'PFINTTAS(O'4)"Each pldyer has 6 cups, ahd each cup
':rntarns 4 stones at the st.rt. '

::IPRINTTAB(Or7)"One Elayer's cups dre lettered A - F
r-d the other's are lettered G - L."

:::)PRINTTAB(O,9)"ldhen playing the conputer YOUR cups
.-. "nuhbered A - F. "

::-iPRINTTAB(Orl2)"The conputer tosses a corn to decrd
, rho starts. "

-- TPRINTTAB (O, 17) "Al I noves are nade ANllCLOCklilSE.'
'_r +lrst prayer to move takes .ll 4"'"stones rroo one
:- rrs cups and dealE" "'then, one-at-a-tioer antrclocri

- r: '"round the board,"
::TPRINTTAA(O,?3) "|'loves Eontinue by players takrn9 it
_ 'tu.ns to take the stones {roo THEIR""cups! dearr

: :hen ant!clockxise" "'one-at-a-t r oe - "
: ;.:,PRINTTAB (O !29) "PRESS < SPACEBAR > TO COt{f I NUE"
,-. TREPEAI. anst=GETi: UNTIL ansa=" "
: ]:ICLS
,:,iPRlNlTAB(o,2)"Note that stones .niy not be dealt ba

''rnto the sou.Ee cup in the sane rove-" "Thus, t+
:, have to deel 6orE than""'l1 stones, you strp the 50

-_:e cup aEii'iiyou dedl round."
::oPRINTTAB(O,9) "CAPTURINO"',"-- --. . . .'

:IaPRINTTAA(Otll)"At the end o, e.ch nove the player"
.:or.s at the LAST CUP IHAT ltE HAS "'"DEALI TO-"
:::,PRINTTAA(O,14)"I+ thrs cup rE rn hiE OPPONENI'S RO

. and contains EXACTLY 2 or 5 stones, ""then the sto
-:: in that cup are " "captured. "

:54'PRINITAE(O,lA) "Capturin9 Eontinues 1n a CLOCKT{lSE"
::.ection, as long as the Eups in his""'opponent'5 ro

- ::ntarn eiactly 2 o. 3" "'stone.. "
:_oPRlNTTABtO,23)"lllhere !t IS poEslble to capture, yo

I.IUST do so. "
r loPRTNTTAE (O! 29) "PRESS <SPACEAAR> TO CONT INUE "
:"OREPEAT: anst=GETa! UNTIL anst=" "
: :IOCLS
: loPRtNTTAa (O,2) "l{tNNING" ', " ---
r:lrPRlNTTAE(Ot4)"The gane encls .hen nerthe. pl.yer ca

_ "nake any .llore captu.es beEause there" "'are too fer
:: r.es le{t- "

l OREra*** *I r**Ir**
?OREh*
SOREnr AvO?
4OREI1. - the gane o{ aYO }
sc'REi.
6ORE|lr'.Irlrlr*.+
70
ao
gonODE 5r COLOURoT COLOURIsO: IIIIE=O

lOQVDU23,l , Oi Oi O; O;
! lOVDUzJ t 225 r 255, ?55,2S5! 255r255r255,255 ! 255
r2OON ERROR: i!ODE7! PA INT ERL:REPORT:END
l3oPROCtitle
!4OIF cho!cet="P" IHEN 2?O ELSE IF choiEet="C" 6OfO I

50
IsOCLS: PROCi ni t
160 IF P=l IHEN 6()rt] l7O ELSE 6010 19O
r7O PRocconputerp I ay ! P=2: GOTO 160
r ao:
19() PROChu..npl ay: PROChu.ancapture! PROCscore
2OO FOR countT-=l TO 12: N7. (countz) =l!7- (count7.) : NEXT cou

^11,2!O P=1!GOTO 160
22OCLS:IF P=2 TIIEN 60T0 23O ELSE IF P=l 6010 27O
23OPRoChunlanpl ay: PROChurn.ncaptur.: PRoCscde
24OFOF countT-=1 TO l2: NZ (Eountz ) =t17. I countT.) : iIEXT co,un

tz
2*rP=lr EOTO 22O
260r
2TOPROCothcrhuoanpl ay: PROCcompute.capture: PROCEcorr
2AOFOR countT.=1 TO 12: NZ (countz) 

=l'17. 
(countz, ! NEXT coun

tx.

PNOGRAM LISTING 1

PROGRAM LISTING 2
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AIOFOR LOoPsT-=7 TO 12
82(] IF LOOPsZ>7 6010 85()
B3O lF N7-(LOOPSZ)=O THEN A(LOOPs7.)=-9999:GOTO 1060
a4(r rF NZ(LOOPs7):O THEN EOTO BsO

B5(, I FNz ( LOOP57-) =O THEH A (LOOP57.) =_9999 : GOTOlOTO

B6(,lF NZ ( LOOF57-) : I 2 LOO?=Z THEN A (LOOP5Z ) =A {LOOPS7.) 5
aTtjrXZ-LooP57+NZ 1LOOP57.)
88(,IF XZ< lf, THEN 9(,Cl

B9Ox7-=X7-1?: GOTO 8aO
9l)lF x7...7 AND N7,lXz)=O THEN A(LOOF57')=A(LEOFA7,, ?
91(,I F N7(LOOPs7.)=l THEN A (LOOP57.) =A (LOoF5z) +LOOP57. 7
9:L,FOF countT-.l TO 1?:tl7-(countZ)=NZ(.ount7.) :NEXT coun

|:z
9]OCAFl URE7.=.r: CUPNU|T.=LOOPaT-r nov eZ=CUPNUr7. : FROCoove: P

FOCConputercapt ure
94r'FOR corntZ=I IO 12: t7-t,counlL) =117.(.ountZ):NEx, coun

95OA ( LOOP5Z ) =A 1LOOF57. ) + l, raLHF'l UFET
96arOBlt7-=O
g1OFOR IOOP67=1 fO 6
98OFOR .ount7-=l TO ll:M7(countZ)=lZ(.ount7.) :NEXI Eou^

l:Z
99OCAFTURE7.=O: CUPNUfiT=LOOP6Z: moveT=CUPNUT'17: PROCmove.

ROChumdncapture
IOOOlF CAFIUFET.i'OEhZ THEN OBI'IZ=CAPTURET.
1OI'JNEXT LOOP6Z
I O2OA ( LOOPSZ) =A ( LooPgz) -l OIOBI'IZ
IOJO lF LOOP57-=7 THEN best,noveT-=A ( 7 ) : CHO I CEZ=LOOP57.
lO4O lF A(LOOPsZ) >bestoovez THEN 1O6a)

ll)5060T0 ro70
I O5Obest DoveT=A ( LOOP5Z ) : EHO I CE7=LOgF5Z
loToNExT LOOPSZ

52

MODEL B/ELECTRON

29oP=?: GOTo 2?o
JOO
3lo
32O DEF PRochumanplay
33OFOR countT=r To 12! l"lz (countz) =Nz (countz) : NEXT Eoun

IZ
34OPROCboard : PROcenptyroFEhec k
35O IF choice*="P" THEN 36c, ELSE 37O
J5O PRINTTAB( 1,26); "Your oove ":COLOUR1:PRINTTAB(11,2

6) i PLAYltr COLOURO
3TOPRINIIAB ( 1,26); "Your 6ove"
3SOPRINTTAB( 1i2E) i "Enter Eup letter"i
39oFEPEATT Zt=GETt: UNTILZt="A"ORZf=!BiORZ'=nC'IORZ$= Dn

4OOCOLOUR 1 : PRINTZ': PRINTTAB (Ot 24) '
COLOURO

4lOlength7.=LEN(Za) ! IF lenqthz>l 6t)It) 44O
42oCUPNUfiZ=ASC ( Zl) -54
45OIF EUPNUI'IZ<O OR CTJPNUI"IZ>6 THEN COTO 44O ELSE GOTO4

50
44OVDU!9rO,?,o,ororPRINTTABl l 

'28) ; " Il leqal - Iry asain !

" I PROCrai t (3) : VDUI9, O, O,O, o, o: GOTOSTO

45OIF NZ(CUPNUI'IZ)=O THEN EOTO 44O ELSE EOTO 460
46OCAPTUREZ=O : moveZ=CUPNUI'17.
4TOPROEoove
4AOENDPROC
490
3.u..)
5 lODEFPROCotherhu0Enp I ay
52O FOR countz=l TO l2rt'lz(countz)=NZ(Eountz)!NEXT Eou

ntZ! PROCboard : PRoceipty.orcheck
S3oPRINTTAB I I ! 26) i "Your nove " : COLOURSB PRINTTAB ( I 1,26

) iPLAY2':COLOURO!PRINTTAA(O,28) i "Enter cup Ietter";:

ORZ+=rK(ORZ$=nLt : EOLOURT : PRINTZa: COLoURO
55OCUPNUi|7.=ASC ( Zl) -64: IF CUPNUIIZ<7 OA CUPNU}1Z>r3 THEN

6(]Tt] 560 ELSE Gtlr0 570
S6OVDUr9rO,9,OrOrOrPRINTTAB(O,7) ! "ILLEGAL. TRY AGAIN. "

: PROCNait (3) ! VDUI9r O, O, g, O,O! 6tll0 53O
57OIF N7.(CUPNUIIZ)=O THEN GATO 560 ELSE GOTO 5SO
5BOCAPTURET.=O : hoveZ=CUPNUfl 7- : PROCh6ve
59OENDPROC

610
6?0 DEF PRocconputerpl ay
55O PROCbodrd:PROCenptyroHEheck!PROCHait ( l)
640 LOCAL CHOICET.
65OFOR LOOP37=7 TO r2
660IACTICl =N7. (LOOP37.) +LOOP3Z+l
67OIF TACTICI < T3 THEN 6(]T0 7OO
6AOTACTICI=TACTICI-l?
690GOTO 670
7 OOA ( LOOP37, ) =O
TloIF NZ(LOOPSZ)+LOOPSZ>IA OR Ni( (LOOp37.) +LOOp37./-t? 18

EN 77O
72OlF LtiOP3.t=, I}IEN 7ao
75OIF NZ (TACTICI ) >I THEN 77O
74OFOR LOOP4)I=1 TO LOOP37.-1
TSOIF Nz (LoOP4z) +LOOP4Z>r2 THEN A(LOOP4Z)=r1
760NEXT LOOP4z
770NEXT LOOPSZ
1A<tlF N7.lzt-O AND NZll?)--O AND NZ(11)=1 THEN A(11)= 6
79(tIF N:/- 11\ +N7.l2t +NZ {3) +NZ (4) +NZ (5) +NZ (6) =O THEN PROC

€lo(,IF (Nz ( 1) +NZ ( 2) +N7- (3) +N7, ( l1) +NZ { l2) =O) AND NZ {4) '.6
AND NZ(5)<5 AND N7.(6)<4 THEN PRoctacsub?
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: CAPTURET=O:CUFNUITT=CHSICET-:moveT-=CUPNUr7.
: FOR cEuntz=l TO 12:rZ(count7.r=N7-(countz):NEXT coun

1360
1370 DEF PRochunancapture
13BO IF lrz (CUPNUI'IZ) =2 OR i1Z(CUPNUE7.)=3 THEN OOTO l4oo
lf,9oGOTO 1440
!4OO IF CUPNUI"IZ<7 IHEN GOTO 1440
I41O CAPTUREZ=CAPTUREZ+I'I7. ( CUPNUEZ )

l42O llz (CUPNUI17., =O
l43O CUPNUiT.=CUPNUIZ- r : 6(}1t, 13AO
1440 ENDPROC
145(',r
t4bo
1470 DEF PROCinit
I4AODIF 57.(2):DIl, N7{12):Dll1 l.!Z(12):DIl'l TZ(12) rDIl, A(l

2) : stonecount=O: emptyrorT.=O
I 49os7. I l t =o I SZ ( 2, =O: CAPTUREZ=O
IsOOFOF LOOPIZ=I IO 12
13lon7. <LOOPIZ) =4r NZ (LOOPI Z) =4
I52(,NEXT LOOPTZ
l5;o:
154ORANDO|,1=RND (-TlllE)
l55OPLAYER 1=FND l2)
155OIF PLAYEF1=1 THEN P=l ELSE P=?
l5TOENDPROC
13aO
1590
1600 DEF PRACboard
l6lOstonecouot=O! PR INTTAB ( 1 ,2) t STRINGT ( 17, CHR'223)
16?OFOR LOOP27-=r TO 6: LOOPBT-=2*LOOP?Z-I I LOOP9)a=?*LOOP2

:/,

I65oPFINTTAB(1,z+LooPBZ)iCHRa225; " "iCHR$225i" "iST
RtN6$ r3, CHRa225)

l64OPRINTTAB( t,?+LOOPg7) iCHRj.225i :COLOUR3!PRINTCHFT(64
+LOOPzZ) ; r COLOURO

l6SOFRrNlrAB (3,2+LOOP97) " "CHFt223',. '.i
I66OCOLOURl: PRINTTAB (6 r 2+LOOP9Z) i N7. ( LOOPZZ) : COLOURO
| 670l F N'/. (LQOP2ZI :9 TH€N PRINTTAE (8, :+LOOF97.) I STFINOT (

3!CHRJ225) ELSE PRINTTAB(7,2+LOOF97.) i't "isTRtN6r(3,CHR'

I6AOPRINTTAE(11,2+LOOFBZ)i" "iCHR*1?5i" "rCHR':25
169a,tF N7(1f, LOOPzl-) 9 rHEN 17CrO ELSE 17lal
r 7O'.,PF INTTAE ( 1 1, 2+LOOP97.) i " " : COLOURI : PR INTTAB ( t tr, ?+LO

OP9ZI iN:zlLS LOOF2Z) i : COLOUFIa,: PR I NTCHRiJ??5 i " "::COLOUF3:
PFI NTCHRa ( 77 LOOP27-) i : COLOURO: PR INTCHR*2:5: GOTO l72O

!7IOPRINTTAE ( t 1,2+LOOP97) i " ": COLOURl: PA INTTAB { l2 ! z+LO
oF97-t i N7- < I j LOOP?7.) : : COLOUR(r: PFINT" " i CHRa225i " " i : COLO
uFlr PFtN tcHBa ( // LooP:z)i:col ouRo: Pk I NTcHRtzzs

17?Ost onec ount =stonecount +NZ ( LOOp27. ) +Nt- l l3-LOOP27.t
17J,rNEXT LO0P27.: FF INTTAF i I ,15 ) ! sTRI NE$ ( 17, CHRJ??s)
1r'4r:)IF stonecount .9 OR stonecolrnt = 9 THEN 175(, ELSE

176n
175(lduofty= INtIEY ( ?Oc,) : FRoc+e(stones
lT6OPFlNTTAE(4'18) i " SroreB"
177rr IF chErcer="C" THEN 17EO ELSE l79rr
17BO PRTNTTAF(1,2(')i- YOU COfiFUTER " : COTO l Aara'

179IJ FRINTTAF(1 !2I])FLAYI*,PLAY?:}
,A't,tt.FIN't tAt ( 1r:1):,,--
1 a l OPF I N T TAT ( I , :: ) i " . 'i57.(?)i" "i57.(1)
1A:{)ENDF ROC

1E:tl
1B-1('
r c5,, DEF F'F:OCfewstone<
IA6OCLS:PFINTTAE(1,5)i"As there are 9 or"
1€i7OPRTNTTAB(I,6) I "Iess stones re+t,"
1AAOPRINTTAB ( 1,7 ); "THE GAI'IE I5 ENDED.'
lAgOFROCwal t (i)
tgO{)PROC+ r odl Ecore

. iPAOCmove: PROCEonputerEapture
::,FOR countT.=1 TO 12!NZ(countz)=lrz(count7) !NExT coun

: : PROE5Eore! FROCboard
: PR I NTTAE ( I ,24 ) i " I played cup "i:COLOURI:PRINTCHR'(

-- !O I CE7.) : COLOURO
:,PRINIIAB(I,26) iSTRIN6t(6()," ")
: PROC{ait (?)
:: ENDPROC

DEF PROEnowe
STONESZ=i1Z (CUPNui7.) : l.!Z (CUPNUEZ) =O
lF STONESZ=O TH€N ENDPROC
sToNESz=sToNEsz- I 3 cuPl'lll.lT.=cuPNUt'|7.+ I
IF CUPNUI,Z=froveZ THEN CUPNUI.IZ=EUPNUiZ+1
IF CUPNUI'IZ>12 THEN CUPNUiZ=CUPNUiZ-r2
iz (cuPNUrz) =l.lz (cuPNUt z) +1: GoIot210

ENDPROC

: iEF FRocco.nputercapture
-; Fz (CUPNLlllZ) =2 OR I'lZ ( CUPNUIIZ, =3 THEN BoTo l3?at
:tTo 1340
:' CUPNUI'I7.}6 OA CUPNUIIZT 1 THEN GOTO 1340

I -aPTURE7,=CAPTLJREZ+H7. (CUPNUnZ) . hz (cuPNUl'17-) =o: cuPNUr
' .:,:1Jrl7-1: GOTO l3OO

:::\DPROC

53,ra couHtftNc ocroaEn 1984
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l9 toENoPkoc
19:O

l94o D€F PRarcrar t ltiaeT-)
I95OTIEE=(,:REPEAT:UNTIL TII'lE)tinezlrOo
l96OENDPROC

l98(|
!99O DEF PaOC{1n.1Eco.e
zOOOVDUI9,O r 9i Oi
zOlOlF .nptyro.Z=l THEN 2O2O ELSE ?o3o
2O2OFOR countz=l TO 6: SZ ( I ) =SZ ( I ) +NZ (count7.) : 57. (2) =SZ (

2 ) +NZ ( countZ+6 ) : tlExTEountia i GOTO 2O9O
2OSOFOF countT=l TO 6: SZ ( 1 ) =SZ I I ) +NZ{ctunt7-+6, : 57. (2) =S

7((2)+N7-(countT-) ! NExT rountT-
2040coLot,Rl
?OsOIF 57.(l) iSZ(2) THEN PRIN]TAB(3,26) i " I .rn. "
2O6OIF SZ{lr=SZ(2) T}EN PRINTTAa(3,26) i "tt's a d..8. "
2O7OIF 51(r)<S7.(2) THEN PRINTTAB(5126,t" YOU binl!!"
20BO GOTO 2130
zo9()coLouR r
2lOO IF 37.(l)>SZ(2) TIEN PRINTTAB(lt26tt" "iPLAY2aa" -
YOU t{tN!"
2llO IF SZ(l)=SZ(2) TIIEN PRINTTAB(!,26)i"IT'S A DRAU"

243OPRINTTAB(O! 1r) "ne no stones to play. "
z44OPRINTTAB (O! t2) " I claif, the r€Et,"
?45OPRINTTAB(Or 13) "and the garE .nds.''
246OPROC+ inat srre
24TOENDPROC
74AO
?490
?soo DEF PRoct.csubl
2SIOFOR LOTPZ=7 TO 12:IF N7. (LOOPZ, >12-Lm?Z TIIEN A(LOO

PZ) =A (LOOPZ) +5o
2s2oNExT LOOPT!ENDPRoC
25JO
2540
2550 DEF PRoctacsub?
2560FOR LOOPZ=7 rO 1 2: TACTIC3=LOOp7.+NZ <L@pX,t
257OIF TACTICS( t 5 THEN A {LOOPZ) =A (LOOPZ) +NZ (LOOP7.) }5
?sBONEXT LOOP7.:ENDPfIOC
259(l
?600
26lO DEF PROCscore
262oIF P=l THEN SZ(rr=SZ(l)+CAPTUREZ
263.JlF P=2 THEN 57- {?, =SZ (2) +CAPTURET.
264OENDPROC
26AQ
26641
i67.r DEFPROcti t I e
26aovDu23,1, Oi Oi Oi O; : CLS
?69OVDU19,3,4i Oi : COLOUR3: PRINTTAB (8,7) i "AYO": PROCxai t (

2'
2TooCOLOURO:PRINTTAB(1,12);"vou can play avo'r'r' a9

arnst": COLOURT!PRINTTAE (5,l4) "th. cooputer " : COLOURO: PRI
NTIAE (Ar 15)'or" : COLOURI : PRINTTAB( I, t6) " .noth* pl ayer'

2l2O tF SZ(2)>S1(t) Il€t{ PRINTTAB(1126)i' 'iPLAYlti"
Y(IJ TIN!'
2!3OIF choic.t="C" Ti€N 2l4O ELSIE 2!5O
2!4OPRII{TTA8(l r20) i " Y(IJ C(,fUTER'r AOTO2T 60
2I5OPRnITTAE(!,20)PLAYlr,PLAy2t
2t6OPnll{TTAB ( l,2t ) ; "------
2ITOPFI rrAB(lr22);" "r51,(2);" "rSZ(l)
2laOPRl[fTAA ( t r24) i "

2TToCOLOUROTPRINTTAA(Or2l) ; "Enter":COLOURI:PRINTTAB(ar
2I9OEND
22OOENDPROC
2?to
2Z?O
?23O D€F PROCc.g t yr orchec k
2240 lF 1P-t AND (NZ (7) +NZ (Er) +N7. 19) +N7- ( !O) +N7. ( 1 I ) +NZ ( I

2) )=O) THEN 2270
223O lF lP=z AND (NZ ( I ) +N7. ( 2) +N7. ( 3) +N7. ( 4 ) +Nz (5) +l{z (6) )

=o) THEN 2570
2260 GOIO ?470
2270 FOF< counl)4,- | IO 6r SZ I I ) =SZ ( l, +N7. (countz+6) : NEXI c

ountZ: lnptyroNZ=l
22AO lF choic.a="C" 60T0 2290 ELSE 2320
zz9OPRINTTAB(Or lO) "You h.ve left n€ "
2JOOPRINTTAE(O,lr)"xith no stones to play"
23IOPRINTTAB (O, t2) " I cl.im the rest

e ends, ":6(1102460
?32OPRINTTAB(Or IO)PLAYlti ",you h.ve Ie+t"
233oPRIi|TIAB(Orlt)".c no stones to play--
234OPRINITAB {O,12, " I cl.ih the rest,"
255OPR INTTAB (O ! l3) "and the qar€ endE.!!
236oGO1(J2460
2370 FOR coontz= | Io 6: 57. (2) =S7. (2) +ilz (countz) ! NEXT cou

ntZ: e.ptyrocz=1
23AO IF <hoiEES="C" GOfO 2390 ELSE 2420
239OPRINTIAE(o,1O) "vou arE lEft rith "
24OOPRtNITAB(O,I I ) "no stones to play"
24IOPRI|{TTAB(O,12) "YOU claih the rest

,re end.. ":GOTO246o
242OPRINTTAB(oI lO)PLAY2Ir ",you have le+t"

?l ) i "C": COLOURO: PRINTTAA (4,2l ) i "or ": EOLUI RI: PF INTTAB ( !
r21) "P": COLOUR(|! PR I NTTAB ( 13,21) "to pl.y"
?T2OPRINTIAB(Crr--3); "the conpster (C) ": PFINTTAB (o r 25) i "

r another Pl ayer (F) "
:7loc hor . et=GE Tt
:T4OPRINTTAB (5,27) chor cet
?75C'lF chorce:,="C" EOfO 2770 ELSE IF chorcet="P" 60T0

?7E,t'
?760GOTO ?7lO
l77oIF (hor cea="C" IHEN ENDPFOC
zTAOCLS: PRINTTAB (O r 3) i "Pl ease enter your " : FRINTTAB (O,

2T9OPRTNTTAE(O,5' i..(Up to 6 letters).'
2BooPR INTTAE ( t,l (,) "Player l':COLOURIrINPUTTAS(1O,lo)i

LAY r t: COLOT FO
2AlOlonqZ=LEN(FLAYlt) r IF lon97.'6 THEN PLAYtt=LEFTa(

:AzOIF lodgzr.1 THEN GOTO :AOO
zS3OPRINfTAB( t, r2) "Pl ayer 2:COLOURS:INPUTTAB(lO,l2

LAvrt: COLOURO
?B4r:r I onS7.=LEN ( F LAY:, ) : lF lonq7.i6 THEN FLAY2'=LEFT'(

:85olF lonqz. I IHEN 6010 :8f,()
286('t r he = TllrE
:ATnPROCFar t (:) : FROCr nr t
rAAi)starter = (RND(tr6e) ) I'IOD 3
l:a9,1IF starter-l THEN F'=l ELSE F=:

)i

:9(,OIr F=? FRINTTAA( I,l6);FLAYlt: "-you start" ELSE PR
NTTAS ( I,l6) ! PLAY.-t: "-you start'
:91'rIF F=r FRINTTAA(t,lB):"your clrps are A-F" ELSE PR

NTTAB(l!rB):'Yorr. cupE are G t,,
192,-'PROCHart (5)
]9]'-'ENDPFOC
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99Vo OFALL BBC
SOFTWARE CAN NOWBE

PLAYED ON JOYSTICK
. :. rd Development have brought out two simple-to-use accessories for you r BBC Micro that will enable you to not on ly make the
-:st of your machine's capabilities, but enioy for the first time full ioystick control over almost the entire range of BBC Software.

El7;?9" con verts keyboard only games to full
loystlck control, (,n be us€d *ith any
exlsting BBC loysdcks. No softwar€

requned, samply imert th€
IOYROM

----
,-

t-
t-

JOYROM

t-

r--

AVAILABLE FROM ALL GOODCOMPUTER
DEALERS OR DIRECT AT OFFER PRICE
FROM WIZARD DEVELOPMENT,
22 CARVER STREET, SHEFFIELD SI 4FS.
Dealer and distributor enquiries
welcome. Telephon e 1o74217r27)2

€l4t2F"
IOYSTICK

INTEREACE
Now use any AtarirYPe ioystickson
your machine ltwo ioysti.k sockelsl

Also available Ouickshot ll loyslick at
onlyt99SplusPOP'

CLAL MAJL ORDER OFFER. THE
EREA
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There have be€n many articles
concerning bugs and limitations
in operating system 0.1, and
perhaps the majority concentrate
on how programs which have
been written for later operating
systems do not work on the
earlier one. This article does quite
the reverse by describing how
programs which have even been
published work on OS 0.1 but
don't work on later versions. Two
methods of solving this problem
are presented, and one of them
does not involve altering the pro-
gram in any way ahd may be us-
ed even if the program is pro-
tected.

IT'S ALL VDU
The normal op€ration of the
BBC micro is that text is writ-
ten at the text cursor. This means
that to write characters at the text
position X,Y on the screen, a
PRINTTAB (X,Y) command
must be issued. It is important to
understand that PRINTTAB
(X,Y) and VDU 31,X,Y are en-
tirely equivalent. If a VDU 5 com-
mand has been sent. the BBC
User Guide assures us that text is
now written only at the graphics
cursor and must be positioned us-
ing statements like MOVE
100,500, and that PRINTTAB
commands will not aflect the
display. Note that MOVE
100,500 is equivalent to VDU
25,4,100;500: or even VDU
25 ,4 ,1OO ,O ,224 ,l . The last VDU
command may look rather
s&ange but all it is doing is ex-
pressing the numbers 100 and
500 one byte at a time
ll'256 + 2M does equal 500).
A VDU 4 or MODE statement
will return {rom the graphics cur-
sor mode to the normal mode.

However, if you ate using
OS 0.1. PRINfiAB does af{ect
the text position, while in the
subsequ€nt operating systems it
does not. This means that soft'
ware developed and tested with
OS 0.1 may not work for other
systems.

Program 1, which is based
on part of an actual published
program demonstrates the fault
and shows how to get round it.
The program displays a menu
and a block cursor which can be

moved about the screen by
means of the four anow kegs.
The required option is selected
from the menu by positioning the
cu6or over the first letter in the
option and hitting RETURN.
When you do this. the cursor
co - ordinates are displaged at
the bottom of the screen- In the
published program,this informa-
tion was used to determine which
option had been selected.

As given, the program will
work under OS 0.1, but not
under OS 1.2 because the
PRINTTAB instruction in line
390 is ignored while VDUS is ac-
tive. If you attempt to run the
program under OS 1.2 the block
cursor forms a vertical line which
moves down the left- hand edge
of the screen, regardless of which
of the arrow keys you press. If we
delete line 390 and activate line
400 by removing the REM, the
program now runs correctly.

CO.ORDINATE
CONVERSION
Having demonshated that the
problem can indeed be overcome
by replacing the command
PRINTTAB (X,Y) by MOVE
(M,N), the question is how do we
convert the co - ordinates M and
N? Fortunately we can derive a
simple formula to do this, which
can be used for any mode that
allows text and graphics. (The
MOVE command cannot be used
in the text-only modes 3 and 6,
nor in mode 7, the Teletext
mode).

The co-ordinates X and Y in
the PRINTTAB command axe in
fact the column and line
numbers. The text origin is at the
TOP left-hand corner of the
screen. The left-hand column is

column 0 and there are2O,40 or
80 columns according to the
mode. The top line is line 0 and
there are always 32 lines in the
modes which interest us. The
graphics origin is at the BOffOM
left-hand corner of the screen.
There are 1280 'columns' and
1024 'lines' on the graphics
screen. These graphics columns
and lines are refened to as
'graphics units'in the User Guide.

Hence in mode 0, for exam-
ple, which has 80 columns oI
text, each column equals
1280/80 = L6 graphics units, so
to convert the column number X
to the graphic co-ordinate M, we
simply multiply X by 16. Similar-
Iy, in 40-column modes (modes
l and 4), we multiply by 32, and
in 20-column modes (modes 2
and 5), by 64.

Because there are always 32
lines of text in the $aphics
modes, each line equals
7024/32 = 32 graphics units.
However we have to allow for the
text origin being at the top of the
screen and the gaphics origin at
the bottom, and this is done by
subtracting the figure we obtain
from 1024.

To sum up, we can change
PRINTTAB (X,Y) to MOVE
(M,N) by saying M=X*f
N = 1024-32 * Y. where the
valueof I is 16 for mode 0, 32 for
models l and 4. and 64 for
modes 2 and 5.

ELEGANT
SOLUTION
Simple as it might seem at first
sight to r€place all offending
PRINTAB statements by the cor-
responding MOVE
command, it

is all to easy to either
one of them or to be unsure of
which graphics mode the pro-
gram is in at any time if the pro-
gram flow is complex. The la
is especially true if the program
sometimes in the non
modes 3, 6 or 7 where t
of VDU 5 is totally ignored. W
iI the software has bien compile
or even protected? A much mor
elegant solution is possible whic
does not involv€ altering
BASIC program at all, and
allows the program to run u
any of the operating systems.

Whenever any text is writte
to the screen. or a VDU relate
command is issued, a routin
within the MOS is called whic
processes each character, and
known as the Operating Sy
WRite CHaracter routine or m
intimatelg as OSWRCH. Th

lnvestigating the
problems posed by the
0.1 Operating System

leads to some
interesting all-purpose

code.

routine is entered at &FFF4
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which immediately indirects via
&20E. What this actually means
is that the address of OSWRCH is
held in memory locations &20E
and &20F and the code at
&FFF4 is the statement JMP
(&20E). This is done because the
address of OSWRCH need not
be the same in different MOS ver-
sions. and allows programs to run
under ang oI the versions. lt also
allows us to r€direct all
OSWRCH calls to our own
routine if we wish- and we will in-
deed be doing that in order to
trap and process all PRINTTAB
commands. The problem is that
when we do find that CHR$(31)
has been passed through
OSWRCH. it is not obvious
whether it is from a PRINTTAB
call or from something totally diI-
Ierent (lor example. MOVE
31.31 or even character defini-
tion VDU 23,255.31.31,31.
31.31.31.31,31) and we must be
exbemely careful not to let
ourselves get conlused by block-
ing any 31 that is actually an in-

nocent part of another VDU call.
Program2isafully

commented listing of a program
which traps every character senl
to OSWRCH. and instead sends
it first through our own routine
which starts at &D00. an address
which is not used unless you
have disc drives, ECONET or ex-
tra ROMS. Note that il you are
using disc drives,then perhaps
&A00 is a more sensible place to
start the routine and this ma9 be
done by retyping the following
three lines.

20 TABLE= &AE0
260 P% - A00

3000 ?&208 - 0:?&20F- &A

s

F

$
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What the program actually
does when it receives a character
isto look up how many bytes mud
follow it if it is a control character
(ASC11 0-31), for example the
Vf)tJ 23 command must be
followed by 9 bytes. This table is
set up by lines 20-60 using the
data in lines 6000-6010. A
variable called Passon is set to
the value of that number of bytes,
and, if it is greater than zero then
that number of characters is pass
ed t hrough to OSWRCH
whatever they might be.
Remembering that the aim of this
is to replace PRINTTAB com-
mands with the corresponding
MOVE commands where ap'
propriate, the program must
always keep track of whether
VDU 5 is active or not. and what
mode the system is in. The
variable Vdu4 is set to 1 if VDU 5
is not active. otherwise it is set to
0. Whenever a MODE (or VDU
22) call ls made, it sets the value
of Thismode and resets Vdu4 to
1. Finally, whenever it receives a
TAB (or VDU 31) command, it
checks to see that the system is in
a graphics mode and that VDU 5
is active, and only th€n does it

start its conversion, setting th
value of a variable called Modify
to 2 and by sending VDU25,4
{MOVE) instead of the VDU 31
(PRINTTAB) it received. Onlv
when the value of Modify is
greater than zero does the pro
gram convert the valu€s originally
designed for PRINTTAB into
those for the corresponding
MOVE command. Note that a se
cond lookup table (setup by lines
70 110 from the data in line
6200) is used to determine
whether to multiply the first TAB
value by 16,32 or 64 according
to which mode the system is in,
as has already been described.

THE CODE
Note that this program does not
take account of ang VDU28 com-
mands (which redefine the text
origin) or VDU24 and VDU29
commands {which redefine the
graphics origin), but it is possible
to extend the program to do so.

This code has been tested
with a wide range of BASIC pro-
grams without causing any dif-
ficulties but one side effect it has
is that it seems to affect program
listings. We do not have any ex-
planation for this and would be

grateful to any reader who sup'
Dlies one.' Finallv, once a proqram like
this has been writlen, it may b-e

used for a variety of use{ul or
amusing purposes. For example
it may easily be reprogrammed to
ignore anv set of VDU com-
mands (especially VDU 1 and
VDU 2 which send output to a
printer), convert lower to upper
case, 'beep' every time a certain
letter is pressed or so scramble
the I/O as ro torally bewilder the
user.

Two specific instances may
be useful, and for each it is pro-
bably best lo unclutter the pro-
gram by getting rid ol lines
28O-390, 490-850. and
900-1290. Firstly, if you want to
stop CTRL -G (CHR$7)
Irom beeping, you should add
the following lines:

441 CMP#1 /Or any other
character you wish to skip
442 BNE SKIP
443 RTS
444,SKIP
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Secondly, you may wish to beed
whenever the character 'A' (
passed through OSWRCH, an{
in this case, you should add th{
followrnq: I

I441 CMP li 65 / n t6a
character is A'... I
442 BNF SKIP I

44i PHA .Put rt on thJ
srack . I
444 lDA. *7 / - -loset I
CHR$7 to make a beep.. I
445 JSR LABEL /(There mal
bp manu I DA and,JSR LABEI
.,'r.-und.) I
446 Pl A / and retrieve anC
oriqrnal character I447 SKIP I

Omittinq lines ++t and +lZ I
cause a beep whenever any keY {
pressed or any character is sent tl
ihe screen. I



{. an

,n th

iert

i€ ma
.ABE

fe an

v key
i sent

dd

A2

530

1l l0

tIl0
I15 0

113 0
I190

t 2l0

byte8 to those ror MovE

LI

BEO q, vDU.omand needrnq extra bytes)

and pass.haracter
1o rrv255
20 troDE 4
30 :
40 REM Display henu oPtions
50 PRINTTAB(15,4 )"M E N U'I
5o PRINTTAB( r5'5)'======='
70 pRTNTTAB{ I,l2 ) itoAD'TAB( 25,12 )'.aDrr'
80 PFTNIfAA( 8,16 ) {SAVE',TAB{ 25,16 )"rNSEIT"
9O PRINTIAB (8,20 ) "PRINT'TAB(25,20 ) "DELETE"

100 :
110 x=0:Y-0:R!!r Initialise cursor co-ords
I20 VDU 5:REl{ Posrtron texr at graPhrcs culsor
1 30 vD\) 2 ), 2 a5, 255, 255, 255, 25 5, 255, 255, 255, 255 : REt{

13ke cHR$ (255 ) block cursor
140 GcoL 4,?:REU Invert when plitrti.g cursot
r50 :
160 PRoccurso!:FEU Print cursor at current Position
180 REf,t Disabre cursor editingr get cbalacte!,

.:-enable editing
190 iEX 4,1
200 CS=GETS
210 rFX {,0
210 PRoccursor:REM Delete cuiso! at o1d Positioo
240 |
250 REl4 Determine wbich curso. key vas hit a.d update

260 rF C9.CHRS(&88) AND X>0 THEN X=X-l
2rO IF cS=cBR$(&89) AND x<19 THEN x:x+I
230 IF CS=CHRSl68A) AND Y<11 THEN Y=Y+l
290 IE CS=CIiRS(688) AND Y)0 TUEN Y=Y_1
loO IF CS<>cHRS(I3) Tfi!N 160:REl1 Repeat until

the. wirhour any a!rther ado
sinply pass 1t

\ Ir vDU 4 call has bee. lssued
\.,. lhen ser vdu4 to t

\ rl vDU 5 caLl has been rssued
\ -.. the. ser vdL4 to 0

t22 22 cal l rssued

and Vdu4 to I .s well ...

\ If not vDU 31 or TAs

t10 :
120 REM x,Y ale Dop co-olds of final cursor
t30 vDU 4

L7 and trea. norhal I y
othervrse reI L

bytes drrreren!l y ...
.nd send VDU?5,4 (MovE) rnstead or TAB

140
150
160

180
190

PRINTTAB(8,l0),"cursor co-olds: x=i'X;"
GOTO 1LO
END instruction is r€cieved, then ..

ol bYtes to ro1lo{
e that.umber
send character to os6FcHPRIN?TAB(x,Y) cHRS(255):RElj rr'r IMvA!ID rI{ os

4OO aEM MOVE 32rX,I024-32rY:PRIM CllR$(255)rRElt *r'r
x rN os 1.2 rrrr
410 ENDPROC

when rAE Prelrousl Y sent

T,ABEL = ?e20Fr256 rhe address .r ostrqcH

rll

part nultiplies the frrst byte

FOR!-OTO]STEP

uP the Lookup Table ,.
.,. uhich contains the nunbe. of bytes
.-. rollori!q each vDU coma.d.
Table stalts at.DEo

s€ts up the table ...
:REll ... {hi.h contai.s the cha!acter size
:FEX .,. in graphic ."".di"".." 1". .""" -.;;

'rh!s part multiplieE the seco.d byre .
... rollo"ing the TAB coma.d ...

=> lovr Facto.rx, I02{-l?rY

:REH Txo-p..3 rErenbly of rhe code
!t.rts.E loc.tlon eDo0

(whlch only h.ppehr on vDU 22 or rloDE c.l1)
... Eet cetllod. to zero ...

,,. 'nd THIsrod. ro the nev mode vllue ...
char.cter to oswRcH

(whlch only h.ppens on vDlr ll orTAB c!11EO LI

PROGRAM LISTING 1

PROGRAM LISTING 2

oATA o,1,0, o, o, o, o, o, o, o, o
DArA 0, r,2,9,0,0, r,9,3, t,0
DATA r 6, r2,64,0, r2,54,0,0

REff ... rourine at rD0o
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The two sections of Form 7 are of
interest to different types of
school. lI your school has no
pupils over the age of 15 on the
required date (August 31 of the
appropriate year), then 7A is th€
form which interests you. ln that
cas€ the only pi€ces o[ informa-
tion needed are date of birth. sex
and class.

If the xhool includes pupils
over the age o[ 15, then courses
and/or subj€cts taken become im- r

portant. Firsi of all, there is thei
distinctioo b€h^reen those on 'A',
'O'lC.S.E. and 'other courses
may need lurther consideration in
lhe future. as I understand that
th€re is no precis€ dislinction at
present b€tween for example,
C.S.E. and C.E.E.

For 'A' level subjects, there is
Iurther differ€ntiation to be made
between mathematics. mathe-
malics/science and 'other' sub-
jects. In the program described
here, the mathematics/science
group includes: mathemat,cs,
further mathematics, biology.
physics, geology; technical draw-
ing.

VARIATIONS
At this stage, it will be necessary
to check which other subjects in
your curriculum come under the
heading of 'science'. There are
many variations ol the titles of

Our final instalment of
the schools database
tackles Form 7 and

supplies a menu for the
entire suite of programs.

a

look carefully at the hmetable, i
conjunction with lhe notes whic[

courses, and it is important t

Thete are two variab

come with the lorm itself to che
the division of subjects betwee{
'science' and 'others. I

which are used in both program
YR as the base year, and D as t
yearlg counter from the bad
vear. YR is the v€ar which apl
pears in lhe row titled '19 +'. Fol
thp form which was comoleted itr
Januaru 1982- Vn wai OZ- if
January 1983 YR ,ras 63, and 

{
Starting from the base yeal

YR.
for 19+ students
for 18+ students
for 17+ students

D=1
D=2
D:3 etc

,pdo

!

r0r'" fr:" ,pd'
a

I

The ranqe of values of D il
therefore det€rmined bv thd
ranqe of aqes of the pupils. It th{
ag€ range was 15+ to l9+l
then the value of D varies from I
tos I

In a school in which the age{
of the pupils range ftom 9+ td
12+, the range of values of I
would be 8 lfor the 12 + I to 1l
(for th€ 9 + ). Th€ range of valu{
of D should be decided beforC
ent€ring the program. A rang{
wider than necessary will n
cause errors. but it will lead to
wider printed table of values thad
needed. and will use exka arra{
space, which cou ld caus{

ry problems

aa

SECTION A
(Lisling 1) On this form, numbets of pupils are collected under sex
and form reference, The arrays used ate:
F$(20) This anay holds the form references. Only 10

{orms have been used in the example, but the
appropriate number for the school concerned
must be included here, whether it be 30,50 or
other total.

8A(20,6) In this anay, the numbers of boys in each form
and each age group are collected. '20' is the
number oI classes, as already mentioned. '6' is
the number of years (5) + 1 for the totals.

I I
GA(20.6)
B(20,11)

is the equivalent array for the girls.
'20'is the number of classes as before. '1f is
the number of half-years (10) + I for th€ total.
(boys)
is the equivalent array lor the girls.
holds the total number of boys in each half-year
group + the total number of boys.
holds the total numbet of girls in each half-year
group + the total number of girls.
holds the total number of boys in each fi-rll year
+ the total number of boys.
holds the total number of girls in each lull year
+ the total number of girls.

G(20,11)
BT(11)

GT(11)

TB(6)

TB(6)

g"'"
a

I

-;sJ -;F3
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.,en the tables are printed out. it will be seen that BT(11)-T8(6)
, - : GT(l1) = TG(6). YB (the base year) is taken as 64.

THE PROCS USED
r:.OCcheck (1000 1410) In this section each record is read

from the file, and checked to see which array it
belongs to.
1010 checks that the pupil is still in the school.
1020-1030 The lorm is checked against the
array F$ until the conect form member is
found.
1040 D is siven the SMALLEST value to be
used, in this case 8
1050 X is the year of birth.
1060 Y is the month of birth.
ZQ$ is th€ letter 'F of 'M'.
1080-1120 checks whether the value oI D fits
the record being looked at.
1130-1360 If the value of D fits the record. the
correct array members are incr€ased.
1390 increases D.
1400 loops back for another class reference.:lCctotals (1500-1640) ln this section, the totals are
calculated for the full and half years so that all
affay sections are complete and ready lor
printing.

-.OCfromfile (1650'1760) reads a r€cord from the file until
the end of the file is r€ached, 'number' being
the number of the record being checked.::.Ocwhichlist (1900-1970) ln this s€ction. the choice is given
of yearly or halfyearly figures. Since the form is
composed of a mixture of both types. it is
simplest to print out both and use th€ s€ctions
required.

' .rre I shows a complete run-off of yearly and halfyearly figures for
' IRM 7A, using the age groups 9+ to 12+, with the value of D
:-giog from B (for 12+) to 11 (for 9+).
: .-rre 1A is the list of yearly totals. and figure 18 is the list of half-
-:rly totals. each two columns of B adding up to the equivalent

..imn in A.:locprint (1980-2400) Remembering that YR was
equivalent to D - 1, the h€adings in liIrcs 20O2,
2082, 2202, 2264 should be for the years
appropdate to your own list.
1980 is the beginning of the yearly printout for.BOYS',

2002 sets th€ year headlngs, in the example Ior
12+ to 8+. the last column not being used. I[
the rang€ of ages is greater than 5 years, then
this line should be supplemented to include all
the years.
2010 The vah.re of J should cover the number
of classes involved.
2020 The spacing on this line should match
that of line 2002.
2050 Using the same spacing, the column totals
are printed.
2060 The boys' table is completed. and the
computer waits to be told to proce€d.
2080-2150 The above process is repeated for
.GIRLS',

2200-2400 Similar processes are carried out for
the half-yearly figures.
2202 *ts oul l6e headings, for the September

figures, leaving the columns of lst of April
figures without a heading.
2210 sets out the pattern lor the printing of the
columns of numbers oI. Care should be taken
to allow for more columns if you are including
figures for more than 5 years, as in the earlier
listings.

SECTION C
(Listing 2) Th€ example used here is of an age range lrom 15+ to
19 + . which includes the standard ages for 'O' level, 'A' level, C.S. E.
or similar examination. The value of YR is taken as 64. and D carries
the range from I (for 19+)to 5 (for 15+).

The variables used are: Z$=MID$(A$.41,1): This is the
reference which gives the academic year. and the references used in-
the example are:
0 indicates an'O'level or C.S.E. course.
1 indicates the first year of an 'A' level course.
2 indicates the second year of an 'A' Ievel course.
3 indicates a pupil beyond'O'level or C.S.E. but not'A'level.
4 indicates a pupil not already included.
The arrays used are:
aoYs
88(6) holds numbers ol students taking the first year

of an 'A' level course based entirely on the
mathematics/science group of subject.

BC(6) second year students as above.
BD(6) holds numbers of students taking the first year

of an 'A' level course containing 'other' subjects
onlY'

BE(6) second year students as above.
BF(6) holds numbers of students taking the first year

of mixed A level courses.
BG(6) second year students as above
BH(6) contains students rn academic category 3.
8l(6) contains students in academic category 0.
BJ(6) contains shrdents in academic category 4.
BK(6) contains the totals ol all the previous groups.
BL(6) contains the numbers of first yeat A'level

mathematics students whether they take science
or 'other' subiects.

BM(6) is the second year equivalent of above.
One column has not been included. and that is the first column,

A. This contains the numbers of students who are taking courses
beyond 'A' level. In most schools the only students who could come
into this category are those who. having completed their'A'level
cours€s, then stay on to take university entrance examinations in the
Autumn term. If your school has some of these. and if they are still
on the school role in January. then a separate reference number.
e.g. 5 will be needed.

GIRLS
The anays for the girls are equivalent to those for th€ boys. with the
leading letter G instead of B, e.g. GB(6) instead of 88(6).

THE PROCs USED
PROCcheck The variables used here are:
{1000-1420) SC is the number of science sub;ects taken by

a pupil.
AR is the equivalent number of'other'subjects.
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X = VAL(MID$(A$.34,2),i.e. the year of birth.
Y = VAL(MID$(A$,32.2).i.e. the month of
birth.
ZQ$: MID$(A$.29.1). i.e. M or F.
Z$:MID$(A$.41.1) i.e. the form reference
0.1.2.3.4 (or 5 if used)
K$=MlD$(A$.1.2), i.e. a subject reference.
checking Irom l=42
checks whether the value ol D is correct for the
particular record being looked at-
complete the check for BOYS.
looks fot the subject MATHEMATICS. under
the reference MA, moving to line
if MA is not present.
adds the mathematicians to BL or BM
according to whether the student is first or
second year
contain all the subjects listed as science'. Other
subjects required should be included in this
section.
lf the subject was not included in the 'science'

\130.12209
1134

7142
I 138

1142.1154

1158

1640 1730
PROCfromfile
(1980,2160)
PROCprint
(1980,2160)

programs, and sav€ it
under the name 'MENU'.

2. Type * BUILD IBOOT
and press RETURN.

3. The screen will diolay line
numbers lrom 1 onwards.
Tvpe
1 CHAIN"MENU"
2 (Press ESCAPE on this
second line)

4. Make the'BOOTing'of this
file automatic by typ,ng
*oPT 4 3

Pressing SHIFT and BREI (.
together will now bring the
MENU onto the screen, allowing
any one of the programs to be

group th€n it must be added to the 'other'
variable, AR
check the values of SC and AR to add 1 to the
appropriate groups, or bypass this section if the
subjects are not first or second year 'A' level to
lines 1216- 1218.
repeat the process for GIRLS
ln this section the various totals are calculated
to complete the form.
The values lor the arrays BK and GK are found
by totalling the values in the first fiv€ arrays.
The A column figure should be added here it
used.
The sixth value in each of the boy anays is
calculated. II there are pupils in the A column,
a line should be included here for a BA array.
calculates similar values for the 'girl' arrays.
reads the records from the file one by one.

In thls section the two tables are printed out, in
the same order as on the form. If the column A
is to be used, an €xtra space must be included
on the lines which set out the format of the
printout, i.e. lines 2025, 2040.2060,2105,
2120 and 2140.

1200- 1218

1232.1.420
PROCtotals
(1500-173s)
1510 1520

GENERAL
COMMENTS
The program has written in the
simplest way that I could s€e, so
that alterations for individuals
schools can be made easily. The
printer was put on line outs,de
the program in both cases which
means thal anv printer can be
used. To include the VDU2
instuction in the program, it
needs only to be added betwe€n
1980 and 2000 on the second
program, for example. Figure 2
shows the tables as printed out

for a particular group of students,
in the appropriate 15+ to 19+
age group.

A MENU FILE
II you have not already made a
'MENU'program for your disc us-
ing the method suggested earlier.
then List,ng 3 provides a short
program to fulfil this purpose. To
use it, the following steps should
be carried out:
1 Type in the program. in-

cluding the names and
descriptions which you
have used for your own

CHAINed in.

NEXT TIME
This program ends the origi
set devised for the series. bul
have taken up one sugge
which came ftom a reader
was that the regular pare
teacher sessions involve a
siderable amount of matching i
terview times for parents
teachers, and that this pro
could be taken ov€r by the co
puter. There will be a program
do this. probably in the nexr
of A&8.

oREn.. . 6.1t. 5aLLA6HER... 1944... FORt'r7A
toolllFt (20) , aa (2o,6) r 6a 120,6) , B (?0, 1t),G(20,I t),Br ( I

t),6T(1 t) rTB (6),TG (6)
zOPRINT""Ih.t is the.a.liest ye.r eotionad"
SOPRINT" "on the {016,e.9- 61?"! INPUT YR
I]OTF YR<6O OR YR>8O THEN ?O
IOPROC+oror
6Onuober=l !F=O
7OPfiOC+rofr+ile
SOPROCcheck
9onunlber =nunbe.+ 1 : IF F=l -IHEN 160 ELSE 70

t 6OPROCtot.l s
lTOPROCIhi chl ist: IF choice=f, THEN 99O
taOPROCp. r nt ! 60T0 l70
99r)ioDE7: END

tO.rODEFPROCchec k
IOlOIF nIDa (Aa. f,E,4)="2277" THEN ENDFFOC
IOzOFOR J=l TO 10.FEi...EACH FoR|l
toSoIF iIDa (aa,la,3) < >Ft (J) THEN 14OO
lo4oD=B
IOSOX=VAL ( MIDt (Aa. Z4,2) )

IO6OY=VAL {lltDt {Aa,32. ?) ) . REll. . - HONTH
I

r

E
!I
D
E
E
EIr
I
II
I
I
-I

I
I
lI
It
-r-
I

-I
-

a2

MODEL B/ELECTRON

1540,1630

PROGRAM LISTING I
lOTOZOa:lll Da (Aa, 29, r ) tREl.l..n Oft F
toBotF x>(YR+D-r ) THEN 1390
IOmIF I-(YR+D-1} AllD Y<tl THEII llfo
llOOIF X-(YR+D-2) At{D Y)A THEN llJO
tlIOIF X!(YR+D-!) A{D Y<9 THEN llAO
r 120 GOTO 1390
t lSOlF ZO!E"F" 'IHEN llSO
tlaO A(J,2tD-!)=A(J,2aD-!)+tr60T0 !3sO
I l5O 6 (Jr2lD-t I =G (J,2lD-!, +!:60T0 !35O
llAO lF ZOI='F' THEN 12OO
11?OB (J,2tD)-B(J!zaD) +t ! 60T(, t55O
I2OOE (J,ztD) -G (J,2lD) +!:60T0 l35O
135OBA (J, D).8 (J,2tD-l ) +a (J, 2tD)
t 36OEA (J, D) =6 (J,2!D-l ) +G (J,2tD)
l:90 D=D+l:IF O<12 rrcil lOaO.!:€ l/110
t4ol)iExT J
I 
' 

T OENDPROC
tSOO DEFPROCtotals
15loxG-ot xE-O
I52OFOR J-l TO lO
,.S3OBA (J | 6) -BA (J, l, +BA (J.?) tBA (J,3l +BA (J,4) +9A (J,5)
1:54l)64 (J,6) -EA (J,1) +64 (J,2' +Ge (J,3) +6A (J,4) +6A (J,5)

A&O CO PUftNG OC|OAER 
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::oxG=xG+GA (J.6) | XE=XF+EA (J.6)
::,)TE ( 1 ) =IE ( 1 ) +BA (J, 1 ) : TE (?) =TE (?) +EA (J ! 2) : TB (f, ) =TB (l_:: ( J, 3) : TE (4) =TB (4) +BA ( J. 4) : TE (5) =TB (5) +EA (J, 5) : TB (6)

--:5)+BA(J!6)
:-OrG ( 1 ) =TG { I ) +GA (J, I ) ! TE (?) =TG (2) +6A (J'2) : TG (3) =TG (:l

- -: ( J! f, ) : TE (4) =TG (4)+GA (J! 4) : TG (g) =TG (5) +64 (J. 9) : TG (6)
--j 6) +64 (J,6)
. :30ET ( 1 ) =E r ( I ) +B { J, I ) : BT (?) =BT {2) +B (J t 2) ! BT (f, ) =Er (:l) +

:,'. tr). 81 (4) =BT (4) +Bl J' 4). ET (5) =BT (5) +E (J,5) : ET (6) =B-l (6
--: IJ ! 6) : ET (7) =BT (7) +E ( J, 7) : BT lA) =BT la) +B (J, A) : ET (9) =BT
: :E (J ! 9) ! Br ( 10) =BT r rO) +B (Jr 10)
:?()GT ( I ) =GT ( I ) +6 {J, I ) : Cr (2)=GT (2) +6 (J, 2) ! GT (3) =6T (f, ) +

. --. :) : GT (4) =GT (4).6 ( J, 4) r ET (5) =Ga (5) +E (J's) : ET (6) =6T (6
- :1 1J ! 5) ! 6-T (7) =6T (7) +E (J, 7) : ET (A) =GT (A) +G ( J' E) : 6T (9) =67
: +6 (J,9) : ET ( lO) =GT ( 10) +6 (J. tO)
: )oNEXl

.: IOFOF J=1 TO 1O
:foE(Jr 11)=B(J, 1 1 )+B (J. 1)+A(J,?)+B(Jr3) +B(J'4)+B(J. g)

_: J.5) +B (J,7) +g (J, A) +8 (J,9) +B (J! 1O)
::5G (Jr 1 1 ) =E (J, 1 I ) +G (J! l) +G (J, 2) +G ( J, 3) +6(J. 4) +6 ( J. 5)

-: J,6 ) +6 (J,7) +G (J, A) +G (J ! 9) +E (J,1O)
::ANEXT
:roBT (1 t ) =BT ( r ) +BT l2) +ET (3) +BT (4) +ET (E) +BT {6) +AT (7) }E_ ?r +ET (9) +ET { 10)
:lsGT ( 1 1 ) =6T ( I ) +ET {?) +6T {f ) +GT (4) +GT (5) +6T (6) +GT (7) +6

'a)+6T(9)+6T(10)
:4OENDPFOC
:SoDEFPROC{.om{ i I e
i6ox=OPENIN ( "Li stEl4')

-:AoPTF*X= (nurnber- 1) r70
_ooINPUTiX! Aa.:OIFPTR}X+7O}EXT}T THEN 1740 ELSE 175O

. 
_5ocLosElx

. ]6OENDPROC
: :oODEFPFUCt or'ns
.?1oFt(1)="A l":Fa(2)="A 2":F (f)="A li'Fa(4)=nA 4n'Fa
r =rA 5,.Fa(6)=nA 6".Fa(7)="A 7":Fa(8)='.A B":Fal9)="A

::Ft(1O)=nAlO'
::fOENDPROC
:.OODEFPROCI{hi chl ist
:?loPRINT" "Type I +or ye.rty +igu.es"
..?OPAINT'" 2 for twice-yearly {i9u.e5"
: e3oF,RINT' " , to end-"
: ?9OINPUT choiEe
:!60IF (choice-1),1(choice-2)l(choiEe-3)<>O THEN l95O
: iTOENDPROC

-:aoDEFPROcpri nt
- r9oON choiEe 60T02000,22OO! 24OO
: ]OOPRINT"EOYS"
:)orPRINT"born be+ore 1st SePtenber "
: rozPR INTi TAB (5) i YR+7! TAB l1.)) i YF+A: TAB ( l5) r YR+9r TAB ( 2i)
:'R+lOtTAB(25) iYR+11!TAB(f,o) i "Total "
- ) IoFOR J=l TO 10

2o2oPRINTi Fri ( J ) ! TAB lS) :BA IJ t I ) I TAB ( 1O) i EA ( J, 2) r TAE ( 15)
i BA (J, 3) i TAB (2(|) ! BA (J'4) i TAA 125) r BA ( J ! 5) i TAE (f,o) ! BA 1J. 6
)

?O3ONEXT
zOsOPRINTi AAE (5) i TB ( l) : TAB ( 1O) ! TE (2) ! TAE ( 15) i'rE {3) i TAE

(20) iTB(4) iTAB(23) i TE(5) : TAB(f,o) rTE(6)
2060PROCWAIT
2OBOPRINT" 6IRLS"
2OBlPRINI"bo.n be+ore l5t SePtenber "
2O82PR INTi TAB ( 5) t YR+7! TAA ( 10) r YF+Er TAE ( 15) i YF+?r TAB (20

) ! YF+1Ot TAB (25) t YR+t 1 t TAB (3O) : "Total "
2O9OFOR J=l TO 1O
2IOOPRINTt Fa (J) i TAB (5) i EA (J. I ) : "tAE ( 1o) i GA (J! 2) i TAB ( 15)

I 6A (J! 3) !TAB (?O) i 6A (J' 4) i TAB (?5) I GA ( J'5) ; TAB (30) i 6A (J! 6
)

211oNEXT
?I5OPRINTi TAB (5) iTG ( t ) i TAB ( lO) I TE (2) ! TAB ( 15) i TG (:) i TAB

(20) iT6(4) !TAg(25) i T6(5) iTAB(30) !T6(6)
2l4OPROCNAIT
215060T0 2400
22OOPRINA(BOYS"
22OlPRINT"born be{or! lst sePtehber "
22O2PRINTi TAB (5) i YR+7i TAB ( 15) i YR+A ! TAA (25) i YR+9! TA8 (35

) iYR+lOiTAE(45) iYR+1 1 iTAE(55) i "Tot.l n

22O5FOR J=l TE 10
22IOPRINT' Ft (J ) ! TAB (5) tB (J, 1) ; TAB (10) i B I J' 2) i TAB ( l5) ! Er

( J, 3) ! TAB (2O) iB (J' 4) ! TAB (25) r B I J, 5) iTAB (30) i B (J' 6) i TAB (

fS) iB(J,7) iTAEl40) iB(J'E) rTAB(45) :A(J,9) iTAE (50) iE(J' 1o
) I TAB (55) tg(Jr 11)

?23ONEXT
224OPRINTTAB (51 ! BT ( 1 ) i TAE ( 1o) r a'T (2) i TAE { 15) t BT (3) : TAa (

20) i 8T (4) i TAB (25) iBT (5) ; TAB (30) i AT l6) iTAE (J5) ; BT (7) i TAB
(40) i ET (8) ! TAB(45) i BT (9) i TAB (50) i BT ( 1O) ; TAB (55) i ET ( t 1 )

2250PROCl{ArT
225OPRINT"GIRLS"
22A2PRINT"born be{orE lst SePtenber "
2264PR INTi TAB (3) I YR+7i TAB ( 15) T YR+Ei TAB (29) i YE+9: TAB ( 35

) ! YR+ 1O i TAB (45) i YR+11 i TAB (55) I "Total '
2ToFOFJ-1 TO 1o
22BOPFINTT Fa (J ) t TAB (5) r 6 (J, 1 ) I TAE ( 1O) I 6 ( J' 2) : TAE ( 15) I 6

(J,3) iTAB (20) i6 (J,4) i TAB {25) iG ( J.5) :'rAB (30) r 6(J'6) i TAE (

35) iG (J,7) ! TAB (40) i G (J. 8) :TAB (45) rG (J,9) ! TAg (50) I E (J' 1O

)iTAB(59)iG(J.11)
22?OiE XT
23OOPRINTi TAE (5) i 6T ( 1) r TAB I 1o) : GT (?) I IAB ( 19) : GT ll) i TAB

(2O) i GT {4) ! TAB (25) i GT (5) i IAE IIO) i GT (6) :'rAB (35) i GT i7) i TA
E (40) i ET (B) : TAB (4S) i GT (9) iTAA (50) t GT ( 1O) i TAB (55) t GT ( 1 1 )

23tOPROCWAIT
24OOENDPROE
:SOODEFPROCWAIT
?60OX=EET! tF X<)32 THEN ?600
26IOENDPROC

o8Et't. . - sEcTroNTC. . . . G. !1. GALLAGHER. . . 1944
I ODrMBA (6) . BC (6) , BD {6) . aE (6) , BF (6) ,86 (6) , BH (6) , BI 16)

:,' (6) , BK (6) , BL (6) , Br,r (6) t EB (6) .6C (6) , GD (6) ,68 (6) , GF (6) ,
j 5) ,6H t6) ,6r { 6) ,6J t 6) .6X (6) ,6L (6) , Gll l6)

?oPRlNl""Ihrt is the ea.li€5t y!.r .ntioned.
the {orm. E. E. 6l?"3IflPUT YR

4OtF YR<6O OR YR>BO THEN 20
sOnunber=l: F=o
TOPROCfrom+ i I e
SOPnOEcheck
9onuober =ouober+ t r IF F=1 -fHEN 1Oo ELSE 70

: aOFROCtotal s
:7OFOF Z=1 TO 2
: sOPROCP.i nt: FROC{AI-r
:9OPA INT! PR INT. PFINT: PR INT: PR INT: PRINT I PRINT! PFINT: PF

\-: PFI NT: NEXI
:9ol"loDE7! END

r'COOEFPROCCheck

lO4OD=t ! SC=O: AR=O
lo4szt=l.tIDa (Ar,41' I ) 3 REI'I. - o' 1! 2r 4
1OsOX=VAL (MIDt (At,34, ?) )
lo6OY=vAL (ltlDa (ai' 32i 2) , : FEn. . .I'IONIH
lOTOZOt=l'lIDt (Aar 29, 1) : REI'1. .4 OR F
1oBOIF X> iYR+D-1) tHEN 1320
logolF x=(YF+D-I) AiirD Y<9 THEN 1lf,O
I1OOIF x=IYR+D_?) ANP Y>B THEN 1r3O
1120 60Tt} 1520
I I3OIF ZOI="F" THEN l?32
llJzFOR I=42 'rO 67 STEP 2
1134Kt-l'lIDl {Ar' I,2): IF Kt="rA"IHEN113A
113660T0 114?
! 13AIF Z'="1" THEN EL(D)=BL(D)+1:GOTB114?
L l40IF Zt="2" -iHEN Btt(D)=El'1(D)+l

PROGRAM LISTING 2
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t

I
161OBK (6, -BK ( 1) +BK (2) +BK (3) +BK (4) +Bt< (5)
162OBL (6) =EL ( 1) +8L (2) +8L (3) +8L (4) +BL (5)
16308l|l (6) =Btl ( I ) +Bl't (2) +Bl.l (f,) +Ar (4) +Bl'l (5)
1640G4 (6) -68 ( 1) +G8 (2) +68 (3) +6B (4) +GE (5)
16SGC (6) =6C ( ! ) +6C (2) +6C (3) +GC (4) +GC (5)
l66OGD (6) 

=GD ( t ) +ED (2) +6D (3) +6D (4) +gD (5)
167OEE (6) =6E ( I ) +GE (2) +GE (3) +6E (4) +6E (5)
l6aOGF (6) =EF ( 1) +6F (2) +gF (3) +GF (4) +GF (5)
l6?o6E (6) =6E ( r ) +GG (2) +5G (3) +66 r4) +86 (5)
16936H (6) r6H ( I ) +EH (2) +GH (3) +GH (4) +6H (5)
l7OOGl (A) =GI ( I ) +6I (2) +GI (3) +6I (4) +GI (5)
t7O56J (6) 

'GJ 
( I ) +GJ (2) +6J (3) +EJ t4) +GJ (5)

lTIOGK (6) =6K ( I ) +6X (2) +GK (5) +GK {,tl ) +EK (5,
r72OGL (6) rGL ( 1) +g- (2) +6L (3) +['L (4) +6L (5)
l73OG (6) r6t'l ( 1) +Git (2) +6r (5) +6!t (4) +6r (5)
IT35ENDPROC
IT4ODEFPROC{ron{ 11.
1743x=oPENIN ('Li rta4r )
lT5OPTRIX- (nulllb.r-r ) t70
tT55rNPUTIX, Aa
176OIF PTRXX+7O}EXT*X THEN ITAO ELSE 1785
17AOF-1
tTaScLosEtx
tTgOENDPROC
l9BODEFFROCpri nt
2O@PRINTiBOYS'
20tOPf, INT'born b.{ort'
2O2OPRINT'lit S.pt"
2O25PRINT|TAB(5, r'8'iTAB(1O) i "C"iTAB(15) r "D"rTAB(2o) i

E'lTAa(25) r "F'tTAB(30) r'ErrTAB(35) l'H[tTAB(40) i'I,,rTAB
43) I rJ "TAA (50, r rK't TAB (55) i "L" i TAA (60) i .lt"

2OSOFEA Irl rO 5
2O4OPRI|!Tt YR+I-1i TAB (5) ! 8B(I ) ! TAB ( 1O) i BC ( I ) i TAB ( !5) t(I) t TAB (20) i BE ( I ) r TAB (25) ; BF ( I ) rTAB (30) ! BG ( I ) i TAB (35) i

H(I ) i TAB (aO) | BI ( t) i TAB (45) i 8J ( I ) I TAB (50) i EK ( t) i TAa (55)
lL(I) i TAB (60) !Bt!(I)

2050NEXT
2O6OPRINT; "TOTAL"!TAB(5) iBB(A) tTAB(1O) tEC(6) iTAE(15) tl

D (6) i TAB (20) t BE (6) i TAB (25) i BF (6) r TAB (50) t AE (6) i TAB (35,
BH (6) ! TAB (40) t BI (6) iTAB (45) t 8J {6) tTAa (50) i BK (6) i TAB (55
i BL (6 ) i TAA (60) r An (6)

2070PROCt{ArT
2OAOPRINT"EIRLS"
zO9OPRtl{T'born b.{oi."
2lOOPRINT" t!t S.pt,'
2IOSPRINTt TAA (5) ! "E" i TAal lO) i "C" t 

-IAB ( l5) i '.D,,i TAB (20) |
E"i TAB (25) i iF" 

t TAB (JO) i "G" i TAB (35) i,H"; TAB (40) i " l"i TAB
/t5) t 'rJ 

iTAg (50) i "K.'i TAB (55) ! "L" ! TAB (60) ; ,,1!',

211oFOR I-t TO 5
21zOPFINTiYR+I-! I TAA (!) t GB ( I ) i TAB (1O, i 6C ( I ) i TAB ( l5) I

( I ) ! TAB (20) iG€ ( I ) i TAB(25) iGF ( I ) ;TAB (30) i 6E ( I ) r TAB (35) r
H (I ) i TAS (40) ! 6I ( I ) t TAB(45) ; EJ ( I ) ! TAB (50) i 6K ( I ) i TAB(55)
6L(I)iTAB(60)!6n(l)

2l30NEXT
21/TOPRII{TI "TOTAL"iTAB(5) tG8(6) tTAB(!O) i6C (6) !TAB(15) |

D(6) iTAB(20) tEE(6) iTAB(25) i6F{6) iTAB(50} i56(6) iTAB(35}
gH (6) t TAB (40, I Gl (6) t TAB (/t5) t GJ (6) i TAg (50) i 6K (6) TAB (55)
GL(6) t TAB (60) tGi(6)

21 SOPROCItA r T
2l6OENDPROC
2500IEFPROCt{AtT
2Amx-EET: lF ,< >32 -tr€N 26()0
26 T OEI{DPROC

zOPRINT'"1. to add names or 6ake a ner file.'.
3OPRINT'"2. to add or chanqe Eubjects.t
4OPRINT'"3. to ext.act in+ormation..,
sOPRlilT'"4. to make alterations to r6Eords.'.
60 PRIlrlT'"5. for FORI! 7A,'
70 PRINT"6. for FORI!! 7C!'

AOINPUTN: IF (N-1) r (N-2) r (N-tr) t (N-4) t (N-5) I (N-6) <>O
EN 9() ELSE tOO

9OEND
loooN N GoTo t 1o, 12o.13o. 1{o! 15o. 160
l lOCHAIN"ADI'II N1R'
IzOCHAIN"ADIII N2R"
lsOCHAI N"ADIIINS"
l4OCHAIN"ADNI N4"
I SOCHAIN'FORITTA-
160CBArN"FOR67C"

MODEL B/ELECTRON PRO G RAM M I N G /ED UC ATIO N

PROGRAM LISTING 3

64 A&B COMHtflt{A OC708Ei I I

1l42IF Kt-"l.lA" THEN SC=SE+I:GOTO 1160
lla4IF Ka="CH" THEN 5C=5C+l!6(]T(, 1150
l146IF K!="BI" THEN SC=Se+1:60Tt) 1160
l l4AIF Kt="Fn., THEN SC=SC+I:GOTO l160
l190rF ka="PH" THEN 5C=5C+1!6(,aO 1160
11E2IF Kt="EL. THEN SC=5E+I:60Tt} t160
1l54IF Kt="TD" THEN SC=SC+1:EOTO 1160
1158IF K3> i " THEN AR=AR+I
l I6ONEXT I
I2OOIF Zl="O" OR Zt="r" OF 2t="4' THEN t2t6
l,2ozlF Za="2" THEN l21O
IzO4IF SC>O AND AA=O THEN BB(D)=AB(D}+1:GOTO Ii2O
12O6IF SC=O AND AR>O TI€N BD(D)=BD(D)+T:GOTO 1220
I2OEIF SC)O AND AR>O THEN BF(D)=BF(D)+TIGoTO I22O
r2roIF sc>o AND aR=o THEN BC(D)=aC(D)+1!GOTO 1220
1212IF SC=O AND AR>O THEN EE(D)=BE(D)+1.60Ttt I22O
I214IF SE>O AND AR>O THEN 86(D)=86(D)+lIEOTO 122O
1216 lF Zt='..O" THEN BI(D)-BI(D)+1:60T0 1220
t2t7 tF za="3" THEN BH(D)=BH(D)+lrEOTO 1220
12!A IF Zt=-4" THEN AJ(D)=AJ(D)+l
122060T0 1320
1232FOR I=42 To 67 STEF 2
Iz3/tK!l-l.llDa (Aa, I, 2). IF Kt=,'ltA,'THEN t23B
l236EOtO t242
l25aIF Z!=" I " THEN 6L(D)-GL(D)+1:EOTOI242
l24OlF Za-'z' THEN 6l't (O) =Gt! (O) +1
l242IF kt="ttA" THEN SC=SC+I:GOTO 1260
l244IF K3=.CH'. THEN SC=SC+!![,OIO 1260
1246IF kt='BI" THEN sC=SC+l!60T0 !260
124aIF Kt="F['. THEN SC=SC+!:GOTO 1260
1250rF Ka=.PH" THEN SC=SC+!:GOTO 1260
12521F Kt="gL" THEN SC-SC+t:GOTO 1260
l254IF Ka-"TD' THEN SC=SC+I!6lt}T0 1260
t2salF Ki> t t THEN AR:AR+I
126ONEXT I
13OOIF zt="o" oR za="3' OR Z3-"4" THEN 1316
L3O2[F Za='2" THEN 13to
13O4IF SC>O AND AR-O THEN GE(D)=GA(D)+1:60T0 1320
1306IF SC=O {D AR}O THEN ED(D)=ED(D)+!16(]T0 1320
13OAIF SC>O AND AR>O THEN GF(D)=GF(D)+I:EOTO I32O
l310rF sE>o ANO AR=O THEI 6C{D)=tr(D)+t:EOTO 1320
l3r2IF SC=O AND AR>O THEN 6E(D)-GE(D)+ttEOAO 1520
13t4IF SC>O AND AR>O THEN E6(D)=e,6(D)+l:EOTO t320
1316 IF Zi="O" TICN GItD)=6I(D)+1!60TO 1520
1317 IF Zt-"3', THEN 6H(D)=EH(D)+l:60T0 1320

_ 13ta IF ZiE'4i IIIEN EJ(D)=6J(D)+1
1320 D-D+trIF D<6 THEN 

'OEO 
llse 1i120

IiI2OENDPROC
lSOO DEFPROCtotels
TSIOFORD=I TO 536K(D)=64(D)+6C(D)+6D(D)+6E(D)+6F(D)+6E

(D) +St (D)
152OBK (D) =BB (D) +BC (D) +BD (D, +EE (D) +BF (D} +EG (D) +BI (D)
1530NEXT
I54OBB (6) -88 ( t ) +BE (2) +BB (3) +BA (4) +BB(S)
!55OBC (6) =ac ( 1) +BC (2) +BC (3) +BC (4) +BC (5)
r56OBD (6) -BD ( 1) +BD (2) +BD (5) +BD (4) +BD (5)
!57OBE (6) =BE ( I ) +BE (2) +BE (3) +BE (4) +BE (5)
lsSOgF (6) -BF ( I ) +BF (2) +BF (3) +BF (41+BF (5)
1s?oBG (6) =86 ( 1) +BE (2) +8G (3) +BG (4) +BE (5)
!59:rBH (6) =BH ( t ) +BH (2) +BH (3) +BH (4) +BH (5)
16008I (6) =Bt ( 1) +Al (2) +BI (f) +E! (4) +BI (5)
16C|5BJ (6) =BJ (r ) +9J (2) +BJ (J) +BJ (4) +8J (5)
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: arain of a robot is the
: omputer then a very im
:-: part of the system is the

_ irter program which con-
- ::1e way in which the robot
i r rrTlputer talk to each other.

' oughl to be said straight
:. ::'rat you don t need to be a
: -ler expert to be able to use
: ,t because the effects of the
: -rter are so practical that it is
. :e practice that you need to

:stand.
.- designing a flexible robot- :: rurtle it is advisable to try
.. oid excessive hardware

:-se, for example, to add vi-
:ustems to a robot arm in

_ r aases slows the robot down
: :otally unacc€ptable level.
, .\plains the presenl day em
:, i on the development of- :re solutions.

.OMMUNICA.
,lON
CONTROL

: )ssible to write a program to''il a robot in almost any
:'iter language but some will

- 
_ rn a betta performance

, :thers. The crucial point be-
::rat the language used to

---,i must enable th€ robot to
-. rut lasks with the option to
: :onditional branches such
.::all programs within larger
,, In other words the robot
,- be able to change its
:.:our at the will of the

.:tor
lhere are three additional

.-3 which should be taken in
.,count when assessing

.-eges in controls and they

::?ed of operation - a robot
-_:.e must be able to work at a

,.: :able rate because in fullsiz-
:Jstrialrobots a reduction in

- . : may well lead to a loss in
r -.1ion, making the system
: . rneflicient.

- .l.:T)ory - when using a
:. computer such as the per-

: : computer it is important to

in the past can be overcome by
using educalional robots such as
the Cyber 310. The ideal
language should enable a hierar-
chy of commands to be built up
to provide the user with even the
most complex of robot applica-
tion lrom a very simple
framework. To be hon€st there is
a need for a language that is so
user friendly that it can be pro,
grammed in English!

There have in fact been
many different computer
languages designed especially for
conhol applications. BASIC is
probably the most familiar
language and it is quite possible
to use BASIC as the foundation
of a robot conhol language.

ROBOTIC
LINGUISTICS
Basic is an ideal beginners'
language However. for many
applications and rn fact to
emulate all the moves of an in-
dustrial robot, BASIC is con-
sidered too slow in operation and
it is not very economical in
m€mory.

ASSEMBLER has the major
advantage of being fast in opera-
lion and economical in m€morv.
It is, however, almost impossibie
to understand and probably even
more difficult to wiite. Perhaps a
better use of ASSEMBLER is to
wrile small parts ol a larger pro-
gram, the majority of which
should be wriften in another
language.

Cyber Robotics Ltd of Cam-
bridge have chosen a control
language using FORTH because
it is compact and is 20 to 40 times
faster than BASIC. It is only 17%
as efficient as machin€ code but
the advantage comes ftom care
of programming without any
speed penahy. FORTH is slishtlv
more difficult to learn than
BASIC but Cyber Robotics have
produced an extension of FOR-
TH, called ROBOFORTH for use
with the Cyber 310 educational
robot. ROBOFORTH has over,
come the problem oI the com-
plexity of FORTH but has still re,
tained all the advantages by using

complex robotics
needn't iust be for
computer experts.

$lmple English l?nguage
is enough to bring your

computer to life.

e a language that is
:_.omical in memory.
:asy to write - some

-::age can be said to be more
.:al and easier to understand
:- others. The sinister imag€ of
'::riexity surrounding robotics
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simple English Ior all commands
e.g. to move the shoulder 500
steps, print:

Shoulder 500 Move

Such lacilities bring complex
robotics into the reach of every
layman. An example of program-
ming a robot move - to re-
orientate an object (in this cas€ a
4mm sq. brick).

AUTOHOME
Part of Cyber Robotlcs new
appllcatlon software pack
nhlch in a computer con-
trolled home or datum posl-
tlon allours exacl knourn start
posltlon (or any programs.

SIART NEW DEMO

SHOULDER
Thlc c€lects the shoulder to
move.
800 move
The shoulder moves down
E00 steps

ELBOW
Elbow selected
300 move
Elboil moves down 300 steps

WRIST
300 move
Wrl6t moves 300 cteps

BASE 50 MOVE
The base swlvels to positlon
th€ grlpper over the obiect.
- 5 MOVE
Too fart Back a blt

SHOULDER 
'O 

MOVE
Move shoulder down

wBtsT -80 MovE
Wrlct lras ln the wrong place,
adlust posltlon. Now it is
ready to plck up.

SHOULDER -50 MOVE
Ralse shoulder so that the
grlpper ls polsed above the
obrect.

poaltioo at an angle and
knock into the obiect, oo th€
posltion lmmedlately above
the object must be logged
ftrst.

50 GBIP
LEARN
150 rwrsT
Turn object round
LEARN
SHOULDER -5O MOVE
Ltft obl€ct up
LEARN
150 TWIST
Turn obJect round
LEARN
SHOULDER 50 MOVE

Loq,er obrect down
LEARN
UNGRIP
Let go of obrect
SHOULDER -50 MO
UNTWIST LEARN
Rabe grlpper and unprtst
HOME LEARN

LEARN
Learn the posltlon. When th€
robot program is played back
the grlpper may come into a

SHOULDER 50 MOVE
Lower g pp€r round obiect Relleve arm to rest pos

Program complete
RUN
Do lt all agaln

2OO GRIP
Grlp object

t'

ll
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,P! 100k

...r!inel

.arndle

the

:::. \holvn noi ycl
:rll\ home.

- 
: '. e done it! We've built a storage system for your

: : - .\licro with the power and convenience ofa
::v disk drive, at a fraction ofthe price. Interface
---e BBC costs f26 * VAT and runs up to 8 drives.

PHLOOPY's special secret

PHLOOPY does not record on a
- .. but on a loop ofquarter-inch
, -- ;ontained in a rugged

, :lhangeable cartridge.
The heart of PHLOOPY is a

-ue "bye-wide" magnetic head,
:rves it its speed by recording nine

"On-board"
microprocessor.

Ninetrack
"bue-wide" head

Tape drive
spindle.

Precision ground rubber
pressure roller,

Twelve foot long loop of
tape freely packed into
cartridge.

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

YourPHLOOPYLibrary

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

Phi Mag Systems Ltd. PO Box 2 l,
Falmouth , Cornwall TR 1 I 3TD Tel : (0326) 7 6040

fuerForm
. Please send me further details about the PHLOOPY l00kdata
storage system for the BBCModel B.
. Please send me-(qty) PHLOOPY starter pack(s) for mt, BBC
Model B microcompurer, including PHLOOPYdrive, BBC
inlerface, leads, connections, operating system in firmware, manual,
and two PITLOOPY l00k cartridges, al !1,17.75 each including VAT,
postage and packing. Amount!-
oPlease send me-(qty) packs of 5 PH LOOPY cartridges at f, 19.75

including VAT, postage and packing. Amount !-
I enclose a chequefO
.\ccess card Number

for

A l00kBBC-drivefor t99 +VAT

tracks
tape. Ty
secondsor -l

p callv you can access a fil ln

Programs written to run on
disk or cassette should
run on PHLOOPY

ORPleasedebitmv

Your order will be acknowledged within l0days, giving a delivery date

N

I f 1'ou're used to waiting for a cassette tape to
:1e programs into your BBC, you'll be amazed
:{LOOPY's performance - up to 100 times faster.

Talkingtoyour PHLOOPY

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

system and Basic commands. f

without problem.
And because your
PHLOOPYdrive
contains its own

Town
Send this coupon to: Phi Mag Systems Ltd, PO Box2l, Falmouth,
CornwallTRl I 3TD. Telephone: Falmouth (0326)7@44.
l4day monev-back option. AAB
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StrictIy
Sidewise

I

I
I

II

ln th€ March/April issue of A&8
Computing lherc were a number
of ROM Boards in an overall look
at the state if this rapidly growing
corner of the software market. In
reality thes€ ROMs, or more
commonly EPROMS, provide a
comfortable environment for a
program to reside, there are
Word Processors, Languages,
Data Bases and Toolkits. The
ROM has a few distinct advan-
tages such as being readily
available in the computer's
memoty and more importantly
making us€ of memory which is
not shictly speaking usable for
anything else, thus we can take
the example of a word processor
in ROM and compare it with a
program in RAM where the user
has the disadvantage of loading
the program, which is cumber-
some, and which also takes up
space which the ROM version
would use for common storage.

To cater for the increase in
Firmware (software in a ROM)
there have been a number of
ROM boards produced which in-
crease the BBC micro's initial
four sockets, to anything up to
the full 16 allowed by the 1.2 OS.
one is already occupied with the
BASIC ROM and if the us€r
wishes to use disc drives then an
additional socket is used. There
are a lot of boards to choose from
and some have diflerent leatures
as could be seen in the previous
article but a few boards had
Ieatures which made them more
than )ust ROM boards and one of
them was the ATPL 'Sidewise'
ROM board.

HIGHER
STANDARDS
The ATPL (Advanced
Technology Products Limited)
board is manufactured to a higher
standard than all of the other
boards I have as yet seen. it can
be bought from many of the
reputable computer specialists
and it is endorsed by Computer
Concepts in their advertising, it
can be ordered through the post
and it is ruggedly packaged,
sandwiched between hlo hefty
slabs of foam, the delivery is
recorded for extra security and
although the box had suflered

A sidelong glance at the
ROM board that gives

you iust that bit more.

Sldawisa a,rtvct.

somewhat, the board itself was
not even moved ftom its casing.

The board comes complete
with a 10 page manual which is
tlpe written and in r€duced print
which is readable and clear: The
manual is divided into six sections
going from a general inhoduction
on sideways ROMS and the
ROM Iiling system, through to fit-

ting the board and selecting
various start up options. There
are also dia$ams to help the user
fit Sidewise. The manual also
deals with the Battery backed up
RAM option which users can pur-
chase with the board or can buy
as a kit and have fitted. This
opens some exciting doors in
ROM program development.

FITTING
SIDEWISE
Sidewise is verv easy to fit
there is no soldering to be m
and if like me, you found t
you were swapping ROM's a
before Sidewise then you will
familiar with the procedure.

To ,it Sidewise. the u
must lirst take out the
ROM and the MOS. the M
can be placed in the socket in t
lowest right hand side, this
clearly marked and there can
no confusion as to where it mr
go. The BASIC ROM must go
socket 14 (in th€ centr€ bolto
row); Iinally the Analogue
Dig,tal Converter chip must
removed and placed in the so
set aside on the top left of
board, that is basically it.
us€r must then connect two fl
leads to the board and.
making sure that the pins
down underneath the boar
ke in on the A.D.C. socket
the BBC'S main board and in
the socket where the MOS u
to go,Iirmly pushing the board
to place will fft Sidewise secu
in place.

I did however €xpedence
slight problem when fitting it
the main BBC board, the
which are used to distrib
power to various parts of
PCB are sealed in a thick p
covering for insulation this ma
the pins higher than Sid
when in thet normal
and pushing the board furth
down is likely to e,ther sh€ar
cables or damage the board
found that by bending the
conDectors so they are rough
parallel with the board (ie
the connecting pins as near to
degrees as possible) this shou
leave plenty of space lor
Sidewise and any conne
cables on the board. There
full inshuctions with the man

All that remains is for
us€r to fit the spare sockets
vided on the board (not
that the lour vacated sockets
still be used) and the user c
replace the BBC'S lid. If anyth
should go wrong (l mislo
one of the legs on my lirst
tempt) then the manual gi
very helpful hints and also gives

/I-iI
Ilt
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. :r to go through iI the
. : -.hould not behave as ex--:: The board should sit
- .:ably on the BBC'S main
: :,enly and parallel with the
I socket and the MOS
. lt is held further in place
, r::lall plastic bump which

r the board for added
' - The 1.2 OS treats
- :e as ROM sockets 4 to 14

and the BBC's original sockets as
0 to 3, they can be called up by
simply using the paged call for
that ROM (ie * WORD,
* PASCAL etc) or can be ad-

dressed via * FX142,n (where n
is the number of the ROM sockel
requested). If the user does not
feel confident enough to fit
Sidewise themselves then a
workshop or an approved Acorn

service dealer can help for a fee.
The board is very easy to fit
although it can be harrowing for a
first time user. The board is very
sturdy and should take a lot of
abuse but if you are in any doubt
as to your abilities in fitting
Sidewise then I would strongly
recommend a qualified engineer
to Iit it.

SIDEWAYS RAM
The last section of the manual is
for the user who has a sideways
RAM option fitted onto the board
(every board has the abilitg to
hold two 8K RAM chips, they
simply lack the components) and
this feature will become very
useful when, God forbid, you
should run out of ROM sockets
on Sidewise.

The Sideways RAM ophon
allows the user to develop pro-
grams in RAM which behaves as
if it is a paged ROM and allows
the user to write software which
may be EPROMed assuming that
it is language independent (ie

assembler) but this can also be us'
ed for those who have no ROM
space left because the ROMs can

be tansfened to disc and then
moved over into RAM by simply
I LOADing the file into 8000

which is the start address for pag-
ed ROMs. The trser can have a
llmitless supply oI ROMS on disc.
Of course this opens the door to
Firmwar€ pirating as ROMs can-
not be protected as well as soft-
ware. This is a shame but it does
give the user peace oI mind that
there need be no wony about the
fact that they might one day run
out of sockets. Uslng discs with
the RAM option is more likely
because of the difficulties ex-
perienced with loading tapes and
in every way the RAM option
behaves like a ROM. Back it up
with the battery and the user has
a completely separate non
volatile 16K of memory to play
with, so a program undergoing
development can be kept safely
or even your Iavourite game can
be moved up!! The user can use
the RAM as a printer buffer
storage area i, they take the tou-
ble to write the driving software,
thus saving the user the money
involved in buying a printer buf-
fer, this is of course not an easy
thing to write but no doubt an
enterprising programm€r will
come out with one.

CONCLUSIONS
Sidewise is truly a remarkable
product, it offers features which
other boards cannot match and at
a price which is aflordable and in
my mind extremely good value
for money: the standard board is
sold for around !38.00 plus VAT
and the RAM option will cost
around !100.00 more. For the
facilities it ofI€rs it is exc€llent
value for money. The mere fact
that it extends the ROM space
from four to the full sixteen
sockets available under curent
software is enough for many, but
th€ addition of Sideways RAM
with Batterv Back-up gives the
user undreamed of possibilities.
Coupled with the lact that the
board is made to such a high
standard, is reason enough to
make this deservedly a market
leader. For information ATPL
can be contacted at: Station
Road, Clowne, Chesterfield,
Derbyshire, S43 4AB. (0246)
81 1 585.
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'1 - se rosts naatly on the 88C Micrc and is held fimly in place by cohnocting pins.

:,:.tise boatd is m.nulectuad to e high stendDrd.
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The newUNICORN range from TORCH Computers
gives the enthusiastand professional user a choice of
upgrades which takes the BBC Model B Microto the
ultimate height of performance.

The result of TORCH'S total commitrnent to the BBC
Micro is the only complete range of high performance
hardware available. Offering every BBC Micro owner five
new upgrade channels, UNICORN will transform your
BBC into a fully communicating workstation, a CPIM@
compatible business machine or the ultimate in high

\
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TheZEPlfi)
a 280 Extenslon Processor
a 4MHzZ80A
.64K RAM
a24t( ROM

soruse

a
c

to

computerwhich can run large
cationsprogram
languages,with t
backtostandard
any time,

powered 32-bit data processing.

At the top of the range,THE UNICORN,
offers the power and sophistication ofSystem
III UNIX@ whilst other channels make available
the flexibility of languages such as FORTRAN,
PASCAL, BCPL and COBOL. All models,
with the exception of the HDP240, provide
BBCBASIC(Z80) on lheZ80 rather than the \
ModelB's6502.

Tune in to theChannel that most suits
your requirements. Whichever level you
choose you can be sure of a system with
infinitely expandable potential for a confident
future in the world of computing.
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'1ezDP240
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'64KRAMu
: ,ublesided 400K
liscs
rdent integral
.upply

TheHDP240
a 2OMbvte hard dls. Winchesler
O Double slded 400K flooDy dlEc
a Integral power supply

Forusers who need mlrch more
storage capaciiv than is available on
floppy discsand rvho requrrethe
larqe speed qainslhal aU inchester
hard disc provides, l he lhird new
channel is nowavailable.
TheUNICORN HDP240 combines a.
400K floppy disc drivewith a 20Mb
hard disc and its associated controller
The Dack connects direcllv lo thedisc
and iMHz bus sockets on (heBBC
ModelB.

ln conjunction withaZEP]00, it
provides a Dowerful business
computerfor runninqCP/M'
programs wilh large amou nts of dala.
The floppydisc can be used for
storagewith theAcorn DFS stslem.
and bothdiscscan be used bt other
TORCH svstems on theTORaH\ET
local areinetworL The HDP240-
around S1995 (ex. vAI).

TheHDPGSK
O 8MHz MC680fl) a 6MHz Z80B
4 256K RAM (68000)
. 64K RAM ( ZJO )
a20Mbueharddk Winch€ster
a Doubfe slded ,l0OK lloppy dtlc
a lnteSral power supply

The fourth channelin the
UNICORN ranqe is foruserswho
need lhe extrabrocessinq power ol a
68000 32 bit processor, as wellas the
280 n,nninc standard software. The
UNICORN HDP68K providesthe
ullimate in performance, offering an
extra 256K RAM and a 68000pro-
cessor runninq at 8 million cvcles Der
second.lt also contains a 280
processar to allow the runningof
existinsTORCH software.
The HbP68K-arornd
12{95 (ex. VAI).

TheUnicorn
Spec as HDP68K PLUS tMe
operating ryatem.

UNIX" Svstem Illisthe
recognised oparating system oflhe
'80's. A very powerful andsophisti-
cated multi-taskina svstem- it includes
a vastlibrary of utilitj progrirmmes.

The lifth channeland toD of lhe
ranee, THE UNICORN, Duts dNIXe
within reach of the individual user, at
a Drice unmatched bv anv other
Ul,,Jlxo svstems. bv c6mbinins the
reliabilitv of the BBC microwith
advanceil technology lrom TORCH
Comouters.'TORCH UNIX operates under
the network operating system. Using
UNICORN products, a low.cost
networkof BBC Micros can be
configured to offerlhe mosl complete
range of educational computing
facililies availahle anwvhere-

Other facilities ivailable include
UCSDp-System, LISB FORTH, PILOT
and PROLOC. The Ut\fl CORN-
around S2895 (exYAT).

:chZ80
t lhe proven
rheBBCModel B micro-
'dering the use ofmore
d flexible languages such

rrscal, BCPLandCobol,it
.Kofdiscstorageplusa

: rrocessorwith&K RAM
lCH's ownCP/M@com-
-ltingsystem based in ROM.

, r\,anced desicn means
.llof rhe&K (AM pro-
. 280 board is available for
-:amminc use-an

, other EBC micro
, ,rffer
'3BC micro has the

: 
_: ,n. there is a further
-:lP240canoffei- -an link together up to
-: \lodelB's on a local
--: so forenthusiasts,
'-oolsitisasimpleand
. o achieve networking

: -r can be used for
.-:heAcorn DFSsvstem

rnqrams and daia.
- -:hensive software Dack-
.-r tlith thedisc pacl( It
':3nddataprocessing
..etproqram,alo
' -aamsaDd manu

nq
als

:1Z80 Disc pack is: . theCC'[A for.. TheZDP240-:'..: er.\ AT).

u,nilcolRtn
Open channels for the BBC micro.

To: Torch Computers Ltd., Abberley House,
Creat Shelford, Cambridge C82 SLQ.
Telephone: Cambridge (0223) 841000.

Please send further information on the UNICORN
range plus your FREE 1984 Software Catalogue.

Name

Address

Tel Post Code

Cr, B 5. qi5r.(d r.dcm,* or D{ial r6.rn h I'x
li ! (d r. r.3tsr.red tad.n.* o, Ar om Coi'pd.r Lrd

TORCH ,+,
COiIPUTENS

Unir R. Pf,d&d trd.frltol B.lr

llilt

UKveBn,ril,ida Rersarr Lnand Caphi6ptuvided by BBC Midel B
D{ inl€rla(!3ar ne.Bsry tore *ilh lht Unicom 6n9.. Kcyb@dpr id.d by 8BC Mod!|8.
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Dear Editor
Here is a procedure that can be
used in any mode. lt "draws" a
tick or a cross according to
whether the answer to a problem
was correct (A is TRUE or
A - - 1) or inconect (A is FALSE
or A-0). In glaphics modes the
symbol may be placed in the bot-
tom righthand comer oI either
the graphics window(W$: "G")
or the text window(W$ "G"). In
text modes it will be placed in the
bottom righthand corner of the
text window (which is the whole
screen in teletext mode).

The procedure ascertains
the mode of the calling program
for itself and then takes suitable
action. I have not so Iar en-
countered any published pro-
cedure which does this. No user-
defined characters are used in
case these are required elsewhere
and no variables outside the pro-
cedure are ahered.
Yours faithfully
Mary E. ClaYon
Pitstone
Beds.
J-2.......*

aa:

J

A&B readers', personal
printout of-proErams

and optnton.

fered through beiog left in
the dark. Now putchasers oI
the board Iace a new pro-
blem; Acorn are using new
tougher plastic shtelding
urhlch cannot be bent and
will therefore have to be cul
before bending. Don't worry
though, AIPL are puttlng a
lnsttuction sheet ln thelr
manuals to explain how to go
about lt.

Dear Editor
I would like to point out some er.
rors in Mr. Lucas's "Death
Poglovia" adventure game.

1. The map references aft

Dear Editor
ln the March/April issue of A&B
vou published an article on ROM
expansion boards.

Very much on th€ strength
of that article, I subsequently pur-
chased an ATPL Sidewise ROM
expansion board - this being re-
commended by you. However, I
had a somewhat unlortunate ex-
perience in fitting the board, and
thought that I would write to you
so that a warning could be
Passed-on to your readers.

When you come to install
the ATPL board, ther€ are two
flying leads from the BBC Micro's
power-pack to the main board.
DIRECTLY BENEATH thE
ATPL board s installed position.
As these two leads proiect up
about an inch or so. it is
necessary to b€nd them flat.

Unfortunately. as I was to
discover. these two leads are
joined to th€ main board by very
weak plugs. ln my case the in-
evitable happened, and I had to
take my BBC micro to a dealer to
be repaired - at some significant

Jexpense and inconvenience.

I feel that you ought to draw
your read€rs' attention to this
potential problem. Advertising
for the ATPL board makes it ap-
pear as though fitting the board is
simplicity ilself. lt is - PRO-
VIDING that the two power leads
on the BBC micro donl suffer. lf
the leads are damaged, a lot oI
the benefits of the ATPL board
begin to look rather pale.

I know that other people
have damaged these leads. so it is
not jusl my clumsiness.

Having said the above. I find
the ATPL board to be fine in use
and am otherwise pedectly hap-
py with it.
Yours faithlully
E. Nicholl
Stockton-on-Tees
Cleveland

ATPL are aware of the pro-
blem cauced by the pro-
trudlng leads and the new
verslon of the manual has in-
structlons ln lt detalllng how
to bend them out of the way.
In tlte meantlme lt seems
that some people have suf-

'on a narrow footpath toward
the lorest on line 2090 should
read 0.0.17.19. As listed thJ

r would find him/hims€[

get into and out of the baths.

forest- I
2. Although there are local

tions in the data listinq for areas irl
the swimming baths, Mr. Lu,
has not allowed us the ability

playe
back in the high street not in t

Therelore the following lin
should be added.

1055 IF P% = 12 THEN PRI
X$ (27):P% : 14:K = 1:END
PROC
1025 IF P% =59 THEN PRI
X$ (27): P % = 12:K - 1: END
PROC>

IOOIO DEF PROCBym(WtrA) t REI'I A tick or cr
o3r ls dr.v{n in tha bottom r.h. EornEr o
+ E{thrr tha rcrran (modl 7) r or thc ar.
phlc. rtndor . l+ A=-l(tru.) . t
ick ir drrwnr i+ A'O(felra, a Erott.
IOO2OREI.ILOCALX'Y'G'Ht REll Nothing outsid
r th. procrdure i. .lt.r.d.
l OO3OX=?&3OA-?&5OB :REH X holds thc righ
tnort Eolumn of tha text windor.
IOO4OY=?*3O9-?&3OB: REM Y holds thr lowe
rt lin. o{ thc toxt HindoH.
lOOsOG= ( ?&305*256+?&504 ) *2^ (?&355 t'lOD 5
+1)IREH G holdi the righthrnd edg. of th
c Arephicr Hi ndow.
1OO6OH=4* ( ?&3O3t256+?&5O2 ) : REM H holdr
the bottom cdge o+ the graphicr r,{indoH.
LOOTOIF ?&355 <>7 l6gBO ELSE IF A PRINT
TAB ( X-3, Y-1) t CHRa ( 147 ) i CHRa ( IOO) i CHR* (SB

) | TAB ( X-1, Y-2) t CHR:; ( 147) r CHRI (56) i ELSE
PRINT TAB(X-3'Y-2) iCHR:}(145) iCHRf(34) teH
Ra ( IOO) t CHR3 (34) i TAB ( X-3, Y-1) i eHRi ( 145, i
CHRI (4O) ; CHR:; (35) f CHR' (41) i ! REl"l Hod. 7
IOOBoIF ?&355=7 THEN IO1OO ELSE IF ?&355
=3 0R ?&3!5=6 (IR l't<>"G" THEN lOO90 ELSE
tF A VDU2I r4t G-BOi H+32t 25r 6r 8-64t Hi 25'6

rGiH+961 ELSE VDU2E,4,6-64 r H+64;25,6tGi H

t 25r4rEt H+64t 251616-64; H; :REM Drew rymb
oI in grrphici wl ndor.
tOO9OtF ttJ-'B" AND ?&355<>3 AND ?&355<>6
THEN lOlEO ELSE IF A PRINT TAB(X-3TY} i,.

\/" ITAB (X-1rY-l ) t "/"I TAB(XrY-2) t'l" ELSE
PRINT TAB(X-5,Y-5) i "\/"iTAB(X-2tY-2) I "\
/";TAB(X-2,Y-l) t "/\"tTAB(X-5rY); "/ \"t

: REll Drrui symbol in t.xt windor.
IOIOOENDPROC : REI'I Syflrbol haE been drrwn
by either Iinc lOA7OrIOO8O, or 1O09O ac

cording to thr mode .nd th. r.tting of ll
a.

10 HODE 7
20 PROC.Ym("6"'O)
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20 IF P% : 14 THEN PRINT
: P L A S Hll":
-lUNDO, - 15.190.10:P % =I K = 1:ENDPROC

Once in the swimming baths
Lucas appears to have got his

,, s mixed up. I suggest the
.owing wouid sort the matter

DEFPROCcheck
4301F exec % (reply%) :680
CHAIN dir$(reply%)+ ".
" + fileg (reply%)

The menu shows some
dummy menu options so:
260 FOR count% = 1 TO
fileno% -offset%
27OlF count% /2 - INT
(count%/2) THEN PRINI|AB
(23);ELSE IF (fileno% -offset%
17)PRINT TAB(4): :ELSE PRINT
TAB(4);
680 fileno% = ?&F05/8 oflset %

The variable no% in line
420 is out of place:
420 DEFPROCcheck(reply % )

It is very easy to use the pro
gram with a disc without the
menu program:
1) LOAD 'MENU"
2) Enter your disc
3) ,* LOAD" ' (you get the error
message "No such file")
4) RUN
In this way you can modify the
program and use it for double-r
sided discsl \
S,ncerely yours
Wouter Kokman
V.Hallstaat 13
2613 ck Delft Holland

Dear Editor
I am sure I am not the onlg BBC
comput€r user whose addictive
hobby has been interrupted by
burglary and theft, and it occurs
to me that you could perform a
useful service by publishing a list
of stolen equipment, with serial
numbers. This could set honest
dealers and users on their guard
when offered second hand
equipment, and possibly lead to
the convinction of thieves and
others handling stolen property.

My experience is con-
ceivably a warning to other com-
puter users, as only micro related
equipment was stolen. I have to
ask myself whether I have talked
about the equipment to any
shangers who could have taken a
dishonest fancy to it.

I do not wish to risk having
my replacement equipment
stolen, so I ask you not to publish
my name and address. A list of
the items stolen ftom my home
on March 7 is attached.

Keep up the good work in
the magazine. The school
database proiect and your many
reviews I lind particularly useful.
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-:nqe 1130 DEFPROCjump to
. 15 DEFPROCjump

On the credit side. I hied this
:.rss in Boots" program with
-:al success,
.rrs faithfully
P. Merrell
rtgate

: rhe editor oI A&B Com-
.uting.

ied both the Epson Colour
np jn your Jan/Feb issue and
: Disc Menu proqram in the
rrch/April issue.

Unfortunately I encountered
:ew "bugs" which are worth
:ntioning. Epson Colo ur
-np: In the suggested modifica
:r for Disc systems + Basic 2
: ace the suggested line 1910
1910 OSCLI "SAVE CDUMP. STR$ HIMEM +'.

_ STR$...'O% +,,,.+ STR$^
..ate% + " '+ STR$

- :elocate%
Disc Menu/the PROC

?ck doesn't work. becaLrse of
. variable "offset%" in PROC

:;:iilenames, introduced to
-:rinate the "MENU" and
:OOT" from the menu. The
:cution addresses are not cor-
::edl

To overcome this problem
:.e are two solutions: 1) The
';rest way is eliminatingthe "off-
. idea, thus modify-: fileno% -?&F05,/8
- r PROCpeek(&EOO + count

* 8.6.&20)
- The "offset" idea makes the

:1u more attractive. To store
: execution addresses the array

- :c% (count%) may help. The
: :gram modifications are:

-FPROCgedilenames- rDIM file$(fileno%), dir$
:no %), exec% (fileno%)

rr €xec%(count%)=
&F03 + (count% +

-;et%) * 8)

Thanks for your sugg€stlon,
Naturally A&B would llke to
help so here are the ltems of
equlpment stolen and the
serlal numbers: BBC Model B
computet, 1.2 OS, serlal
number 105521. Shlnwa
CPEo prtnter, wlth cable,
sedal number 5002853.
Ferguson TX colour televl-
slon, grey cabinet, mod€l
37140, 14' , serial number
G104205. Sony TC5300 port-
able cassette recorder urith
rechargeable batteries, serial
no. 98274. Tandata TD110
Prestel adapter, serl al
number 29135.

Dear Editor
Iam intending to purchase a
BBC Micro shortly but am con-
fused by the different operating
systems that your magazine men'
tions. Could you please tell me
which version of the O.S. I wor-rld
get with a new machine and also
which version of BASIC.
Secondly is it possible to get back
copies of A&B Computlng?
Yours faithfully
S.J.R. Davies
Woolwich
London

Thank you for your letter to
A&B Mt. Davtes. The BBC
Mlcro has now been through
three stages of evolutlon wlth
Its opeiatlng system. Early
machlnes had OS O.l. Thts
lacked many of the leatures
that were promised by Acorn
and so an upgrade OS 1.0
was lesued, Thts ts the full
speclflcation whlch Acorn
promlsed to the BBC and
allows gou to use most of the
add-ons that you would want,
The latest OS ts the 1.2. It ts
rare to ftnd a plece of soft-
ware whlch wlll only work
wlth 1.2; most work wtth 1.0
or greater. Some wtll only
work wlth O.l. Ihls ls to do
wlth a trtck ln accesslng the
keyboard scan, and come wlll
not work wtth 0.1 tf tt uses
the new features.

Back coples ot A&B
Computlng have sold out.
Sub6crlptlons ava I lable
Irom:
Infonet Ltd
Tlmes Houee
179 lhe Marlowes
Hemel Hempatead
Herts HPI IBB I

\\\
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TheElectron
evenmore

stri s toitshO\M

/CORNSIFI

The list of top quality soft- GRAPHICS: Craphs & Charts,
Creative Craphics, Picture Maker.ue for the Acorn Electron is

)\r1ng all the time. BUSINESS: Personal Money
\lanagement, Desk Dirry.

EDLC,{IION: Tree of
-{s you can see,there's alreadr

outstanding selection of excit-
Knowledge, Peeko-Computer,
Business Cames.

t
ProgramS COvenng even1hing

)m monsters to music and
urder to marriage guidance. L I\GL \GES: I,ISP. FORTH

And ultimately, the Electron
S-Pascal, TLrtle Graphics.

ll enJoy a range of softnare as
C{\lES: Starship

Mon.t"..Jhess, Dr
Command,
aughts and

,mprehensive as that of its Reversi, Snapper, Meteors,
Hopper, Sphinx Adventure,
Arcadians, Flee FaIl.

ustrious bigbrother, the much-
,:laimed BBC Micro.

You'll frnd all the proEams IJIZZF.S: Theatre Quiz,
.ltured here at your local Acorn Crime and Detection Quiz,

Music Qrir, History Qrir,
Science Fiction Qoir, i..I Dol
The Dating Game.

,rckisL ('.Io flnd out where that
. simply call0l-200 0200.)

Nternatively, you can send CHILDRENS EDUC{TIONAL
if for the Electron catalosre SOFTWARE: Happy Numbers,

Timeman Two,d order through the post by Timeman One,
,iti"g to Acornso ft" c/o Vector
I arketing, Denington E state,

Wordhang, Hrppy Letters,
Map Rally.

ellingborough, Northants
\B 2RL. Tel:0933 79300.

1
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In the growing world of modern
computers, people have now
realised that their digital-toys are
little more than pocket calculators
unless they can access large
powerful mainframes, or can
retrieve information from on-line
storage areas, such as Prestel.
Real number-crunching com-
puter POWER simplg does not fit
into a home computer... well.
not YET anywagl But a puny
microcomputer can stil have 'ac-
cess' to that power; by com-
municating via phone-lines to a
neighbourlg mainframe. Also,
there are many new databases
springing up throughout the
world: such as Prestel,
Knowledge Index, the Source,
Compuserve. All these systems
cater for the microcomputer user
with a vast amount of on-line in-
formation.

Your computer has neither
the ability or knowledge to access
a distant system, thus you will
need two things to get your com-
munications underway: a
Modem, and some Terminal
Software. 'Modem' comes from
the words 'MOdulate' and
'DEModulate'. lt is simply a
device that will accepl serial
signals emanating from the com-
puter, and transmit them as audi-
ble pulses into the phone system.
'Terminal Software' is a collective
name for special programs that
allow communication with dil-
ferent types of modems and
systems. Some of these 'emulate'
other existing machines, while
oth€rs are 'dumb'. Dumb Ter-
minals merely transmit and
receive datat they have no in-
telligent functions of their own.

There are many different
standards for the transmission of
datat V21 and V23 being the
most popular in Bdtain. V21 is a
300 baud (30 characters a se-
cond) standard where data can
both be transmitted and received
at 300 baud simultaneously,
whereas V23 is a special case in
that data is received at 1200
baud. but hansmitted at 75 baud:
useful for information-rehieval
sgstems because the large ma.iori'
ry* of dataflow will be TO the user,
and rhus a fast speed is desirable.
This transmission rate is com-
monly known as the 'PRESTEL'
standard. since that is where it is

Dial into the outside
world with a little help

from a modem and some
terminal software. The
communications era is

iust beginning.

advantages. A thought springs
mind of some teenager
leaving his computer dialling
the com
one rep
game?'

puter
lies:

s n the area u
.Sha e p la

Another feature often fo
on the higher
'Autoanswer'.

qua
Th

lity modems
is allows

computer to receive i

computer-calls from oth
'hackers' thus allowing

Acom P.cstel Adaptor: Good Value

most widely used.

WIDE MODEM
RANGE

expensive modems have switches
allowing them to work at many
different speeds and frequencies.
Some of the more €xpensive
modems are able to 'autodial' -This is a Ieature allowing the
modem to communicate auto-
matically with a 'host computer'i
thus the user need not even wig-
gle their digits on a rotary dial!
(Gettin lazy in our old age?)
Anyone who has seen lhe {ilm
'Wargames' will realise that
autodialling has some obvious

system to act as a message cen
or 'bulletin board'. The
usually waits for one ring of
phone. and then answers the I

with an ear-piercing shriek I

Modems are available in all sorts
of shapes and sizes. Prices range
Irom around f50 lor a'cheap'
and-cheerful'one, to upwards of
!500 for an 'intelligent modem'.
The fifty-pound types usually on-
ly accommodate a single stan-
dard; eg: 300 baud, but the more

tone. It's a great way to
obscene phone-callers but
has its more serious uses.

There is one inherent
blem with having multiple
dards for modem commun
tions: that is, no one likes
ing to the same standard. The
dent micro-hobbyists much

16 Aea coMPatftNc ocfoBER 1
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100 baud standard. because
. jay that the ability to upload
: download text at at
. rnablg fast speed far
..eighs the advantages of a
: ,r,ag' fast speed. Others beg
:::Jer: Users of Prestel and
,: viewdata systems really ap-
: are the benefits oI b€ing able
:aeive information at a four-
speed increase, and accept
jrawbacks in slow-typing.
: argument is that most peo-
:annot even type at 75 baud
:jr 8 characters a second) Mhot Mincles: A ft ll runge ol options

-:-one and computer connections

quality and is very reliable. I have
had one in use now for many
months with no problems what-
soever. Other modems of a
similar tlpe are the Interlekt
PORTMAN. the Tandata
TM120. and the Pace GRAPE-
VINE (or NIGHTINGALED. All
these modems are essentially the
same, but have not sold in such
vast quantities as the Miracle
Technology due to their late ar-
rival on the market. The Interlekt
modem also features an auto-
answer mode fitted as standard

- a nice touch! Expect to pay
between one and two hundred
pounds for each of these
modems.

-2ndata TM't 0O, a true "black box"

COMMUNICA.
TION
One of the recent modems to be
launched is the long-awaited
Acorn Prestel modem. It has only
1200-75 baud capability but is
€xcellent value at e113.85. It
features very comprehensive
Prestel software (written by Bob
Clark of Soft-Machinery) and
even has auto-dialling as stan-
dard. The Prestel ROM is pro-
bably the most advanced Prestel
terminal program yet written for
the home user. Bob has been
writing it for over a year now, and
it has undergone many irn-
provements along the way.
Acorn's modem is a quality
Prestel modem. and many peo-
ple have expressed compliments

:- Js will not notice the slow
:::ng speeds, however the
: comes when hying to

IAD a program: you are
- lrking at computer speeds
.ot human-typing speeds_::e The slowness of 75
:ansmission really takes its
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The dominant multi-
standard modem at the moment
is undoubtedly Mir acle
Technology's WS2000. It caters
for all speeds and even has a
switch Ior the American frequen-
cies. Also, an optional auto-dial
and auto-answer board is
available. The modem is of high
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attout its clever design. It can be
used for other systems too, such
as BT Gold or PSS through the
use of the appropriate software.
The only software package
available at the moment that sup-
ports Acorn's auto- dialling
modem is Communicator,
available from Computer Con-
cepts.

An important part of your
abilily to tommunicate' is the
type of software that you us€.
There are a few maior packages
available. notably:'Com-
municator' and 'Termi II' from
Computer Concepts; and 'Com-
mstar' from Pace. Each has its
own advantages but it is safe to
say that Communicator is the
most advanced and r-rser-friendly
of the pack. (lt is also the most
expensiv€, priced at just under
€60.) Communicator emulates
a VT100 terminal. This
is one of the major ltandard ter-
minals' in existence and is a
popular choice to go for. Com-
municator also has some pretty
advanced specifications; such as
Interrupt-driven handshaking,
disk file-hansfer at very high
speeds, and it contains multiple
character sets and windows etc.
Termi II is a 'stripped down'
Communicator. with most oI the
technical leatures but not the
character sets. lt sells at a lower
price and so is also worth con-
sidering. Both Communicator
and Termi II are essentially for
use with mainframes and com-
municating with large systems,
whereas Commstar has been
designed for use with the hobby-
ist bulletin boards. Commstar has
a special m€thod of lile-transfer
known affectionately as 'Chris'
tiensen protocols': named after
an IBM engineer: Ward Chris-
tiensen. lt features eror-checking
and will re-hansmit parts of th€
file if there were any errors during
the transler. The Protocol. has
some interesting limitations. but
since it is a 'standard'. who am I
to argue?

When it comes to file
transfer. almost every program in
existence uses a dilferent method
ol accomplishing it. Some have
the abilitv to download pure-
ASCII text using flow-control and

handshaking (; h Communi-
cator). Others use special en-
coding and protocols to ensur€
the reliability of their data (lik€
Commstar and Prestel CET for-
mat). The problem with encoding
your data, is that the 'host' (the
beastie at the other €nd of your
phone line) must also be able to
support the same file - transler
method - or all hell breaks
Ioose! The CET format is only
suitable for Prestel since it is
clumsy in operation and has been
'frigged'to get it to work on
Prestel. The 'Christiensen pro-
tocols' do not allow data
transrnission,,'ia most commercial
mediums (a la BT Gold and
PSS), because they do not take
into account that only 7 bits can

b€ hansmitted on these systems.
So it is really a case of 'six of one
and half-a-dozen of the otherl'
You pick the standard most
useful to you.. -or if you can
alford it. get all three!

WHICH MODEM?

The right modem for you
depends on how much money
you would like to spend, and
what features you consider a
'must'to own. It is very useful to
have a modem that can do both
Prestel 11200/75 baud) and
Bull€tin Boards (300 baud)r and
also Auto'dialling does save gour
poor 'ole lingers from doin'the
walkingl It is likely there will be a

fall in modem prices soon, due
the incredible wonderchips
are becoming available (t
AM7910 is a multi-stand
modem-on-a-chip). A new
sion of Miracle Technol
WS2000 modem is prom
soon that allows very adva
expansion capabilities. We
to review one shortly,
with the new Tandata
(like the TM120).

The communications€ral
just beginning - It's only a m
ter of time be{ore ALL compu
are connected together. It's
Iascinating hobby which has
told advantages, and with th€
cent surge of wonder-moder
who can resist the temptation
Communicate?
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In the March/April issue of A&B
we had a delve into the colour
palette. bul what exacdy is the
palette and how does it funchon?
These are a couple of questions
put to me recently by readers so
this month I'll try to provide some
answers to these interesting
queries. My profus€ apologies to
Electon owners but most oI what
follows is basically for the Beeb
only as it is hardware specific.
How€ver the read/write palette
techniques are applicable to both
Beebs and Elkies alike as is the
animation program towards the
end of this article which is per-
formed by reprogramming the
palette as discussed in an earlier
issue. Eleckon owners will also
have their own 'palette special' at
a later date as soon as I can prise
some specific information from
the Acorn workshops!

But first what is the palette?
Well basically it consists of eight
bytes (64 bits) of RAM situated in
the Video ULA. The Video ULA
(Uncommitted Logic Anay) is a
form of programmable chip
designed specially by Acorn
Computers to handle many
aspects of the screen display
housekeeping such as provrding
the Red, Green and Blue (RGB)
outputs for th€ video circuitry,
determining the width of the cur-
sor and determining th€ relation-
ship between logical and physical

The palehe has a single byle
register that is memory mapped
located at &FE21 or more cor-
rectly within Sheila at location
&21 thus allowing Tube com-
patibility. Figur€ 1 illustrat€s the
palette registers conshuction. As
can be seen it is divided into two
halves each of lour bits. The high
nibble (bits 4 to 7) form the
Logical Colour Register while the
Iower nibble (bits 0 to 3) form the
Actual or Physical Colour
Register.

PHYSICAL
COLOUR
REGISTER
Writing colour data into the
palette can be done most easily
using an * FX155 call, it should
be remembered that this call does
wdte to the whole of the register

A dash of colour this
month with a lengthy

look at the palette.
so it is generally better program-
ming practis€ to us€ a VDU19 call
to program exactly what you
want. hogram I illustrates the
'direct' technique with the value
to be wdtten held in the X
r€gister, or variable X%. The
value actually wdtten to the
register is fkst exclusively ORed
(EOR) with 7 to invert the three
colour bits (bits 4,5 and 6). Run-
ning hogram 1 will cause the
screen to rapidly change colour.
To program a particular colour
into the Video ULA then the
physical colour value should be
wdtten to the Palette Register us-
ing the * FX155 call. For exam-
ple to implement a flashing black-
white scr€en in MODE 2 we
would normally use

10 MODE 2
20 colouR 136
30 CLS

the coresponding t FX call for
this would b€

1O MODE 2
20 ,r FX155,8

Both of these methods are
legitimate as they both inform the
MOS what is happening, the
former method is a lirtle easier to
Iollow however.

Th€ first three bits oI the
Palett€ Register (bls 0,1 and 2)
give information on the actual
colour whllst the fourth bit, bit 3,
det€rmines whether the colour is
a flashing colour or not. These
first three regisler bits can be
broken down very simply into
three components colours from
which bit combinations give other
colours. Thus.

Bit 0 defines the red component
Bit 1 delines the green com-
ponent
Bit 2 defines the blue component

This gives the RGB (red, green,
blue) configuration used by
televislons and monitors alike.
Other colours are made up oI
combinations of these bits and
therefore colours. Thus

READING THE
PALETTE
An OSWORD call is provided
the operating system to allow
cunent contents of the palette
be read. The call is

procedu

where 111-7 giving colour 7i
white and the fourth set bit in-
dicates a flash.

LOGICAL
COLOUR
REGISTER
ln Mode 2 pro$amming the
logical colour register is really
quite a simple task as there are
sixteen possible logical colours
possible and the value 16 fits into
four bits i.e. 1111 in binary= 16
in decimal. In other modes
however problems begin to arise.
Firstly in two colour modes the
most signilicant bit, bit 7, defines
the logical colour. Thus if logical
colour 0 is selected bit 7 will con'
tain 0. Similarly if logical colour 1

is selected bit 7 will be set.
However bits 4.5 and 6 must also
be programmed to all their possi-
ble physical colour conditions.

with A% containing the
read code 11. As with
OSWORD calls the variables X
and Y% are used to hold th€
dress of a five byte block
memory into which the pal,
can be read. The f'rst byte of '

block must contain the logical
our in the palette that is to
read. A suitable palette

e ven n
su table to l5 proch

is gi
call

Progr am
ed

could be performed using
lines

10 REM r** read

20 PROCreadpalette (0,&70)
30 PRINT "logical colour-
?&70
40 PRINT "physical colour-
?&?l

t
I
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Secondly in lwo colo{

modes, hxo bits are needed I
represent the four possible cold
combinations. Table one sho{
that bil 7 is the more significantl
these two bits. As with two colod
modes all the other possible cod
binations must be programmd
Each of these combinations forl
a table which is located in Pad
three RAM betvueen &35F ad
37E. When a line is drawn inl
particular logical colour the Be{
consults this table to see whl
Df,vsical colour is associated w{
the specified logical colour. I

MODE 5 for examole is I
four colour mode. the norrd
logical versus phvsical cob{
relahonship is detailed in Tatl
two. Now if logical colour 3 |
sDpcifipd in the orooram a I
<iCOL O,g, rhe bleb-looks inl
the palette and 'sees' thal loqid
colour 3 is in fact physical colol
while and so it draws in whl
rather than uellow- I

For thise of uou interesd
in poking around- in opera$l
system workspace, Table 3 lid
the various addresses associad
with the display of colour on 

{

Colour 0 is 0000 which is no-
colours giving black
Colour 1 is 0001 which is red
colour 2 is 0010 whlch is green.
Colour 3 is 0011 which is red +
green - Yellow
Colour 4 is 0100 which is blue
Colour 5 is 0101 which is blue +
red - magenta
Colour 6 is 0110 which is blue +
green : cyan
Colour 7 is 0111 which is red+
green + blue giving white

By setting bit 4 each of the above
colours can be made to llash. Ac"
tually llash is not really the conect
word, what the colour actually
do€s is to alternat€ with another
colour. The altemating colour is
determined by subtacting the
main colour lrom 7 (0111) per-
formed using the EOR instruc-
tion. So colour 8 which is black
will ahemate with colour 7
because.

Colour8-1000
EOR 7 - 0111

- 1 111



i 
, tlllllJ

FiC. I

- :hough five bytes are required
. rhe call only the first two con-
: 1 any real information. The re-
sining three bytes are all set to

.:o for, to quote the makers,
'-ture expansion", what ever it

WRITING TO THE
PALETTE

: have seen that the VDU 19
:nmand can be used to write to
,: palette, to complem€nt the

,: :ve call a suitable write palett€
SWORD call is also imple-

-::rted. The advantage of this
?r the more usual VDU19 call
'']at it is much quicker and can
. readily coded into assembler.- e call works almost identically

lhat of lhe read routine
.rever the OSWORD call code
12. The parameter block

:'Jld consists of five by'tes, the
i' two containing the logical

.: physical colours with the
-ous three padding z€ros at' . end- Program 3 provides a
'able write palette procedure.

PALETTE
ANIMATION
- :romis€d at the start Pro$am

LOGICAL
COLOUR

REGISTER

4 illustrates how by reprogramm-
ing the palette animation eflects
can be perlormed. The program
uses MODE 2 to draw a circle of
triangles in four different colours
namely red, green, yellow and
blue (lines 130 to 210). The
'animation' section of the pro-
glam is held within lnes 250 to
340. Each of the Iour logical col-
ours 1,2,3 and 4 are reprogram-
med to a new value given by
(1+Z%)MOD 4+ 1. As we are
increm€nting and resettlng the
value ol Z each logical colour
will be re-programmed with a
new physical colour. As Z% is
reset (line 310) every four times
through the loop, the colours
repeat themselves. For example
logical colour 1 will 'rotate'
through the lollowing physical
colours
Yellow,
Blue,
Red,
Green,
Yellow
etc
The wait loop of lines 320 and
330 provide a suitable delay so
that the rotating ef{ect of the
wh€el can be wilnessed. Trv ex-
perlmenting with different colours.
you might even like to hy im-
plementing a full 16 colour
rotating wheel!

PHYSICAL
COLOUR

REGISTER

Table two
Mode five color-.rrs

Logical
0

Physical
0
1

3
7

1

2

Table three: Operatlng Syctem workspace for colour

LOCATION
&D2.&D3
&D4-&D5
&357
&358
&359
&35A
&360

FUNCTION
Text colour masking bytes
Graphics colour masking bvtes
Foreground Text Colour
Background Text Colour
Foreground Graphics Colour
Background Graphics Colour
Curreni number of logical colours minus 1 for
current MODE
Left hand Colour mask
Right hand Colour mask
Logical Colour I
Logical Colour 2
Logical Colour 3
Logical Colour 4
Logical Colour 5
Logical Colour 6
Logical Colour 7
Logical Colour 8
Logical Colour 9
Logical Colour 10
Logical Colour 11
Logical Colour 12
Logical Colour 13
Logical Colour 14
Logical Colour 15
Logical Colour 16

&362
&363
&36F
&370
&371
&372
&373
&374
&375
&376
&377
&378
&3'79
&37A
&378
&37C
&37D
&37E

7 6 5 4 3 2 1 o

= variable depending on physical colour

bitT bit4

0
1

2
3

0
0
1

1

x
x
x
x

0
1

0
1

x

x

bit6 bit5
fable One

logical colout
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30

10
20

40
50
60
70
ao
90

500
510
s20
530
540
550
560

*iillllirl

>PLEASE KINDLY LIST THE PROGRAN
10 REI'! ttl aninated rotating |.hEel tal
20 REll lll perfor.D€d by progranoingttt
30 REt't lll the colour palettE lll
40 REr tat (c, Bruce S ith tlt
50 REI'I tlt A & B Conputing June El4 lll
60 HODE 2
70 VDU 29.64oi 512:
80 rad i us=45o
9(t col7.=O

100 cLG
llo cLS
12O I,OVE rad i us. O

13O FOR ansle=O rO 2lPl STEP PIISO
l40 ECOLO, col Z
r5o novE o,o
l60 X=rad i uslCOS (angI e)
L1O Y=radi uslsIN (angl e)
lao PLoTE5, X.Y
190 col7.=col7.+l
2OO IF coLZ=4 THEN rol7.=l
21O NEXT
?20 coLouR 10
23O PRINT'ROTATING YIHEEL"
?4O ZZ=t
25O REPEAT
?60 VDU 19, l, ( (1+ZZ)tlOD 4+1),O,O,O
?7O VDU 19,2! ( (2+Z7.rnOD 4+1),O,O,O
2ao vDU t9,3, ( (3+ZZ)r'tOD 4+l),O,O,O
29O vDU 19,4. ( (4+ZZ)l'lOD 4+1) iO,O,o
3OO 27.=27.-l
3lO IF 27.=O THEN ZZ=4
32O FOF vrait=O TO 50
33O NEXT Hai t
34O UNTILFALSE

REH tl|
REH rIt
REH ITT
l.toDE ?
A7.-- 155
REPEAT

programming the tll
Video ULA directly llt
BBC micro only llt

it

x7-=RND (255)
CALL &FFF4
UNTIL FALSE

DEF PRocreadpal ette
AZ= I I
Xz=block lrOD 256
Y7.=bl ock DM56
?bl oc k=l ogi cal
CALL &FFFI
ENDPROC

( I ogi ral ,block)

iitlir

Itr

,,ii

10
20
30
40
so
60
70

600
6to
620
630
640
650
660
670
6AO

REl{ ttt oEv.ord Eall to prografi tat
REIi lta colour palette tlt
REll ltl sets logical O to physical rrd ttl
REl1 ltl red baEkground instead of black ltl
roDE 2
PROCW. i tepal ettE (&7O.O. 1)
END
DEF PROCwT i tepal ette (block.l09,phy)
A'1=1?
X7.=blork l'lOD 256
YZ=bIock Dtv 256
?block=log
bl ock?1=phy
blork ! 2=O
CALL &FFFI
ENDPROC

Iil1ilil I
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in BROMLEY
5502 & Z8O SECOND PBOCESSOFS

CUMANA & MIDWICH DISC DFIVES
NEW INDEX UTILITY ROM

THE DATA STORE
6 CHATTERTON ROAD, BROMLEY, KENT

01 - 460 8991

Add a modem to your computer and you've opened up a new
dimension ot data comms possibilities. Choose the WS2000
and these possibilities stretch world-widel

The control panel tells you
WS2000 operates on both British/European and Bell (USA)
standards - covering virtually global requirements. The mode
selector is switchable betlveen 300i300. 600. 120O.1200/75
and 75l1200 speeds.

Provides database entry
WS2000 gives you access to Prestel, Micronet. BT Gold and
the galaxy of bulletin boards that exist for enquiring micro
users (with W52000 modems!)

'A very versatile device, representing good value lor money'
-Peter Tootill. PCW.
'The Minor Miracles WS2000 modem could turn out to be the
peripheral you can't live without'- Flalph Bancroft, PCN.

Chosen by the BBC for their transatlantic hook-up on
'Making the l\y'ost ol the l\y'icro - LIVE!'
Add-on op$ons
MLI modem/computer lead t8.05 (inc VAT & P/P) -
please specify plug, eg 2s-pin DB male. CLI soltware control
lead 810.92 (inc VAT & P/P) for BBC lvicro only. CL2 soflware
control lead 88.63 (inc VAT & P/P) modem end connector

only.

I

TNUMB&CTHCC

What the press says
The best value
for money in the
modem field
is without doubt
the i/inor l\,4iracles WS2000

Quentin Reidford. APPLE USEB

Out
ws2000:

standing
the leade

Modem
r for versatilitYrquality and price.

fiI.29.gs
WS2000 complete with BT modular line plug and socket
. and full instructions for only

plus VAT & P/ P 1152.50.

Send in yout oder today!
Order by cheque/Barclaycard/Access to
Miracle Technology (UK) Limited
PO Box 48, lpswich lP4 2AB
Telr (0473) 50304
Regrslered n England No 1756137

Trade
enquiries

invited IR4CE
TECHNOLOGY(UK) LTD
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HUGE STORAGE CAPACITY
UP TO 1600 FULL ENTRIES

I
FAST WRITE AND REAO CAPABILITY

I
EASY UPDATES AND AMENDMENTS

WITH COMPREHENSIVE MENU
I

FULLY AUTOMATIC ALPHA.SORTING
I

VERY USER FRIENDLY
I

FULL COLOUR GRAPHICS UTILISED
I
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TELETEXT ADAPTORS
TORCH Z8O DISC PACK
l\IICROVITEC MONITOBS
EPSON PRINTERS
GRAF PAD
BITSTIK
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ACORN
VOLTI\4ACE
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The Iollowing progam allows
you to draw several figures by
simply hitting a key. ln an easy
way. you can build up good look-
ing drawings as the examples
may show.

Th€ principle is as follows:
when the program is running.
you will see lwo arows on your
screen. You can move these
around the screen with the grey
cursor keys.

These anows determine the
position oI the next figure to
draw. You can move one arow
at a time. When you want to
move the other arrow just hit
refurn.

You can change arrow
velocity by pressing + or -. lf
you hit 0 (zero), the cursors are
joined at the cunent moving cur-
sor positlon .

The numbers 1-9 and th€
letters c and r are us€d to draw
the figures. Number 1 plots a
point, number 2 draws a line,
number 3 draws a hiangle,
number4drawsasquare,
number 5 draws a pentangle and
so on till 9. The letter c gives a cir-
cle.

One should notice that the
stationary anow is the middle of

THE PROGRAM
lines 50-110

lines 130'400

Let your creative
instincts take over.

Creaplot takes the hard
work out of graphics on

your computer.

the figure to draw. The cunerl
moving arow points at an 'angld
polnt' of the fiqure. I

The letter r gives a rectang{
with lhe arrows in t\,r,/o opposita
angle-points. I

When vou use shift in con{
bination with these figures, d{
area inside the fiqure has deleted
Be sure gour CAPS-LOCK is nol
in use, for you might delete al
area b9 accident. I

When vou draw a figur{
you can delete it b9 pressinl
delete. This is only possibfl
with the last Iiqure. If vou want d
delete a liqure you made beford
you must draw it again. Then yo{
can d€lete it as described befoiC

The letter w allows vou tl
print words at the current curgd
place. Hit return when vorl
word is finished. I

I[ you own a printer, you cal
use CTRL-S to make a scree
dump. You must load youl
screendump proqram belore runl
ning this progam, of course. I
vour screendump runs at anothd

i93*.", ,., must chanse li{
When you have forqotten al

this, pre5s H. The program wl
Help you to go on. I

R&B COMPUTIHG

lines 420-450
PROCtitle:
PROCcircle:

Set up variables and ask you if you
want information.
Main program, waits at line 140 for a
key-hit.
Disable VDU4 and + FX4
Gives title-page.
Used to draw circles, tiagles, squares
etc. by changing the stepslze ST.
Draws rectangles. Contains move
statement to use with PLOT 85
statement.
Prints explanadon text.
To print words at cuEent cursor place.
Copies the cont€nts oI the screen
memory in another part of the memory
Copies the old screen back into the
scleen memory.

7OB-2Or P.64Or E-=l2r llx-640r rY!'12+2*9r DXr64Or DY-
5l2t K- 15

EOPROCr.ct.ngI. (O, O, 1279, rO23) r rlovE 2SO r TOO| PRI
NI"TURN OFF YOUR CAPS LOCK'

90 OVE IOO,5OO. PRINT"DO YOU TANT AI{ EXPLANATION
(Y/Nr " t Ia-BETa
tootF xa-,,Y" oR la-,y" TIEI{ CLsrPRoCt.xt
l lOCLBr FRocr.ct.ngt. (O,Or 1279 | lO2f)
120
ISOIIOVEDX r DYr BCOLJ,l r PRINT CHR' (25O) t lrOVEl.lX,llY: P

RINT CHR' (25O)
14OX-BET
ISOiIOVEDX r DY! BCOLS, I r PRINT CHRa l 2SO) r l.lOVEnX, nYs P

RINT CHR' (23O)
t6oBcuLo, I
ITOIF X-tl5 THEN CALL&DO2
IAOIF x.AeC('rh") OR I'AAC("H") THEN PRocplotoov.

r PROCtrxt r PROCPI otnov.brck
IgOIF X-AEC("+") THENTIF a<8O THEN SrS+4
2OOIF X-A8C((-tr, THEilr lF S>4 THEN S-S-4
2IOIF X-&OC THEN lro
22OIF X-lS6 THE P.P-a
23OlF X-157 THEN P-P+6
2ilolF x.ll8 TIEN O.O-S
25OIF x.ls9 TI,EN O-a+B
26OlF I-ASC ( "O" ) THEN tlX-Pr llY-O I DXIP r DYrO+S
27OlF I.IOD THEN| P-DX r O-DYr DX-nXr DY.I'IY
2BOIlI-Pr I'lY-O
29OtF X.ABC("1") THEN PLOT6?! XrtlY
SOOIF X.ABC(02") THEiI IIOVE llxTllYTDRAI DxiDY
SIOIF X-AAC("c") THEN K-13! PROCcl rclr (K r 60)
32OIF X.ABC("Cr') THE K-87t PROCci rcl. (K,60)

PROCrectangle

PROCtext:
PROCword:
PROCplotmove

PROCplotmoveback

IOREII CREAPLOT
2(rREll by Ro.l erlt , Ei.r.n, Th. N.

th.rt.nd.rC.c ES
soREr,t
.OON ERROR EOTO 42O
SOVDU2S i 25Or254 r 2'2 r24a t?521234 | 223 i 142 r4r *FX4,

I
AOfiOD€7. PROCTt tI.. tlODEat VDt S

PROGRAM LISTING

)r
-Er
,r
G
E
aa
E
-lf,rr-
I
T
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a&B
COI'IPUTIXG

blJl R.(ir.it

33OIF X >3O AND X<54 THENr K-l3r 9T-X-48r PROCEI rE l.
( K, ST,

34OlF I>Sa AND I<42 THEN r K.E7t 8l-I-52r PRrc<i rcl
. {K, ST)

35OIF XiAAE(rr,') THEN K'13rPROCr.Et.ngt.(DI,DYrll
x, HY)

36OlF X.ABC("R") ?HEN K-87r PRocr.ct.ngl. (Dx, DY r l.!
x,itY)

37OIF I-AAC ( "r" ) OR I-AAC ('t{" ) ftEx PRE:g6
f,BOIF I-&7F THEN gCOLSi 1t X-HELPT BOT0 19O
39OOCOLJ t l r I'IOVEDX' DYt PRINT CHR' ( 25O) r ll]|€rtl ! llY r P

RI T CHR' (25O)
4OOHELP.xt BO?0140
4to
42OREllr+*I LEAVINO IHE PR(ERA|i Pf(P€R-Y..**
4SOVDU4T rFX4rO
44OCLBTREPORTIPRINT| " .t l1n. 'tEIL
450Er{D
460
47ODEF PREtltl.
4AOPR INTTAB ( 12r A) | Cl€a ( r 4l ) t 'CREAPL!-'
49OPRINTTAB ( 12 r 7) t CHRa ( lal ) t 'CREfLO'i"
SOOPRINTTAB(16r9) | "by"'TAB (13) t'R(EL F:-'-TAB(9

, l3) t "Th. N.th.rl.ndr"
StOPRtNT TAB(12,20) t "Hl? ANY KEY'r la€-t
52OENDPROC
330
S4ODEFPROCCircl. (KrST)
55OVDU29, DX i DYi
s5OAX.AER ( (DI-IlX ) ^2+ (DY-llY, ^2)
57otF mx-Dx-o THEN lF t'lY-DY>o Tl€x s-+:/2rELsE

AA=+Pl/2
SEIOIF llX-OX>O THEN AA-ATN((iY-DY)/(Dr-iri )

59OIF I.IX-DX<O THEN AA.ATN ( (IIY-DY) / (DI.-II) ).PI
600XX-EXICOS (-AA) r YY-EZ*SlN (-Ae)
6IOFORA-O TO 2*P! STEP z*PtlST
62OI.!OVEI.iX-DX i I.lY-DYr }IOVEX X r YY
6SOXX-BZ*COS (A-AA) r YY-Sz*glN (A-m) rPLOrx,rIrYY
64ONEXT
6SOPLOTK,llx-DX t llY-DY r VDU29, Ot Ot
66OENDPROC
670
5SODEFPROCr.Ctrngl. (xt,Yl t x2tY2)
69Ot OVEX 1 i Y1 ! PLOTlS r X2 r Yl r I.IOVEI l r Yl r lEttI2. Y !
TOOPLOTK, 12r Y2t PLOTKT x1,Y2r PLoTKT xr i Yr
T lOENDPROC
720
TSODEFPROCt.xt
T4OBCOLS i I r PRocr.ct.ngl. (O 

r O, 12791 1023) r vDU29. Or

75OA-lOOr 8--46
76OI'IOVE AIO}EIPRINT' H ' HELP''
TTotlOVE O,8-l2r DRAltl279, B-12
TAOiOVE Ai2iBrPRINTn ARROHS - CUfiSOR Ev.'
79Ot'tOVE AiSiBIPRINT" RETURN - CURSOR .ov. chrn

;.'
SootlovE Ai4IBrPR!NT" +/- . CURaOR .?..d up/

81Oi'IOVE A|3*ETPRINT, O - Join currc..
32OI'IOVE AI6*BTPRINT' DELETE - d.l.t. t..t {igu

33Ol.lOVE O r TrE-l2r DRAI{1279 r 7t8- t2
34OltOVE Ar8*BTPRINT" CTRL L . ct..r .c...n',
3SOiIOVE A,9*B|FRINT" I , plot pOtNT"
360f.tovE Arlo*8rPRINT" 2 - dr.r LINE',
;7ol,lovE AillrBrFRINT" 3-9 . drn TRTANBLEIS

:'-aRE .tE"
3aoiovE A,l2i8rPRINT" c ' dr.r CIRCLE"
39O OVE Ar!S.BIPRII{T., 

" - llr.it RECTANq-E'

rooiovE A,14iBtPRINT, SHIFT - in colnbln.tion

VARIABLES
S
P
o

stepsize cursor move
x value cursor move
y value cursor move
x value moving cu6or
y value moving cursor
x value not-moving cursor
y value nol-moving cursor
value in PLOT K.X.Y
waits for a key hit
contains ASCII value in X - GET
number of steps to draw a cLcle
rememtrers value o[ x
radius oI circle
off-set angle in drawing ligures
counter in FOR..NEXT statement
x value ,n drawing circles etc.
v value in drawing citcles elc.
i values in drawing a rectangle
y values in drawing a rectangle
var. in positioning text

MX
MY
DX
DY
K

x
ST
HELP
s%

A,M%
xx

x1. x2
Y1, Y2
A.B

PROGRAMMING /GRAPHICS

I
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sith + 19u-"
9lotlovE ArlSrBrPRllT" r.r to d.l.tr
92OllIrVE O. t6.B-!2r DRA1{1279, t6.B-12
95O OVE Ar17*BTPRINT" ,, . prlnt I{ORD9"
94OnOVE O I lBrB-lzt DRAN!279 t tBlB-I2
9SOhOVE AII9+BIPRINT" CTRL S ' ACREEI{DUTIP PRIN

TER'
96OiOVE A,2OTBIPRINT" HIT ANV KEY"II'-o

ET'
97OVDU29 t Ot Ol
9EOENDPROC
?90

loooDEF PROOrord
lolorFx4 r I
I O2OllOVEtil i r.rY
lOSOI.oET, IFX.l3 TrEl{ ENDPROC ELSE PRINTCHRaXt tBO

TOtO30
lo4o*Fx4 | o
IO3OENDPROC
r 060
t oToDEFPROCp I ot nov.
IOEOFOfi l'lI-l3AOO TO &7FFF STEP /r
lO9o ! (tll-tO5OO) - ll'l1r !HU-O
I tooNEx?
I I t OEI{DPROC
I t20
! tSODEFPROCpIotnEv.b.ck
114OFOR n?-&sAoo TO &7FFF STEP 4
I ISO !l.lx- ! (r1-rO5OO)
I t60NEXT
1 lTOENDPROC
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Both material specifically
designed for the

classroom and for
education at home.

This program reflech a huge
amount oI effort in the program-
ming by Hewson Consultants,
yet I am not entirely sure where
the market lles lor a program
such as thls. Perhaps its vast
range of features wlll appeal to
rhools, but I cannot really see
many privale owners spendlng
their money on such an educa-
tionallv biased tape.

After loading, stsaighdor-
ward but quite a long process, a
well detailed two-colour map of
the world is drawn in the top hall
of the screen. Because of the
shape this now produces, lhe
map is a little distorted in ap-
pearance near the polar regions.
The names of the oceans and
continents are clearly lettered,
and below appears an options
list. Option 1 will display each
county automatically, while the
second awaits a prompt ftom the
user before each change.

The display shows the ap-
proximate position of the country
in question, by DRAWing two
lines from fixed points to the re-
quLed point. Underneath the
map, along wilh the name ol lhe
selected county, are displayed
the capital city, the population,
area, c urrency and main
language o{ lh€ county. Why,
oh why, do pro$ammeF insist on
such dreadful colour combina-
tions lor their w'itten inrorma-
tion? The choice oI white letters
on a yellow background is
nothinc shon of illeqible. A goup
of children I showed this program
to didn't even notice those par-
ticular lines. I suppose the reason
is because oI the MODE 5
display, but I am sure I won't be
the only one wondering why!

The third choice at the op-
tions stage rather klndly allows
the map to be SAVEd onto tape
for us€ in one's own programs. I
would imagine that this fac [y
would be of great use in schools
and perhaps to privale in-
dividuals. Overall, ii is nearly a

good program, but lacks the right
market.

Ratlngc Table:

SOUNDS
GRAPHICS
DOCUMENTATION
EDUCATIONAL VALUE
VALUE FOR MONEY
OVERALL

N/A
55%
80%
70%
70%
75%

but at the fastest game, the pro-
cess kept my class right on the
tlps of th€lr toes.

My only reservation con-
cerns the suggestion that a whole
class might play at once; I cannot
imagine that working well with
most schools using the excellent
Cub monitor which is not blessed
with a large screen.

Ratlnge Table:

SOUNDS N,/A
GRAPHICS 60%
DOCUMENTATION 65%
EDUCATIONAL VALUE 80%
VALUEFORMONEY 80%
OVERALL 70%

T-SQUARED is a disc
program
Iormatio

hic h sto te files of
This package looked unlike any
other l'd ever seen when it aniv'
ed from the Editor. As w€ll as the
usual cassette in perspex cas€,
there are also a number of bingo
cards, complete with little card-
board markers. I confess that it
was with little enthusiasm that I
CHAINed the program. and sat
back, expecting a rather boring
and ineffective attempt to
brighten up number work. I had a
most pleasant shock, however, lo
find thar the program had
enough flexibility to b€ of real use
with groups of children in school,
and enough educational content
to make the time spenl well
worthwhile.

Each child in the group is
given a bingo card, containing
several numbers, each oI which is
the product of two single digit
numbers, €xcept for 100 which is
10x 10. The teacher then sets
the game in motion by entering a
d€lay between the numbers to be
"called". These numbers actually
appear as table facts, e.g. 7x6
so that th€ child has to quickly
calculate the answer and cover it
i, it appears on his card. At the
default level, there is ample time
for younger or less able pupils,

n con tai n ng the d
which are needed to const
the timetable and produces,
any stage. printouts of the
vant information.

On the disc is a set oI d
which can be used to
familiaritv with the lagout oI '

screen and the contols used
amend and replace items in
timetable. The period by
approach allows the whole to
built up steadily.

The main files are th
which contain lists of staff. s
jects. rooms. and the
codes. Considering the PR
file first. the information is
on an Epson MX 80 printer,
some of the codes used in the
may have to be altered for oth
printers. They worked
on the Star printer which I
using without alteratlon. If
prinGr can d€al with a c
width of 132, then this can b€ u
ed. Otherwise a condensed

The annual task of developing
the tlmetabl€ is one which needs
a great deal of hard work and at-
tention to detail. Any program
which would aid in carrying out
this task must be worth consider-
ing.

is available. I found the printo
in the condensed form easy
read, but there did seem to
one section which had not
"condensed" because my prin
tout of "free staff" thought
paper was 132 characters

Computer
Assisted Tables
Bingo
Resource
Facililies
BBC Model B
fr0.95/trr.95
disc

Title

Publisher

Machine
Price

T-Square
Timetablins
Program
Yorke House
Software
Model B/DFS
t25.00

Title

Machine
Price

I

t
I

I

S
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Countries of the
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Hewson
Consultants
BBC Model B
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STARTING THE
TIMETABLE
-re most importanl thing to
lress is that the manual should
:e read thoroughly and carefully
:efore any new work is canied
- rr. The lavgut of the scr€en dur-
-q the editing process is clear,
:rt the use of the controls does
.eed practice. As an example oI
.hat can happen wh€n the notes
::e not read carefully enough, I
*ould mention the instruction:
Control O toggl€ rooms".

'.erther my dictionary nor mysell
::uld find a meaning of the word
::ggle'which s€emed to fit the
ase. but the manual informed
re that "Conhol O (Omit room)

=.iows uou to leave room alloca_
:rn u;til later." Toggle!! There
-:ust be a new dictionary
::mewhere.

Staff abbreviations, subiect
:ibreviations, rooms and groups
:, be taught are all entered as

=ings oI three-character length.
r th€ abbreviation is of one or

:.r o characters, then spaces must
:e added at the end to complete
'te standard thre€ chatactet
?ngth in order that the strlng can
:e read conecdy during the run
,i the program.

The instructions lor making
i:e new files containing the rele-
..nt lists of staf, etc are clearly
:rd out in the manual (although
:.e screen inshuctions ate not
:rrticularly cleat). The only pro.
:.em arises in the number ol staff.
-)oms, subjects enteted.

In each case the manualsug-
:ests that it is preferable to add
:Jmmv names to the list in case
-.,* memhers of stafl. for exam-
:.e. have to be added latet. ln
'rct, the logic used means that
re proglams will not proce€d
-'r/ess the file contains a greater
- rmber of items than actually us-

=C If, for example, the timetable

^as going to us€ 45 rooms, then
::e list entered must include
-rore than 45 rooms. so that
r:me dummy ones must be in-
: uded.

Staff are listed with full name
r:)d abbreviation, as are subrects.

Considering the case of a sixth
form colege. where "A" and "O"
levels of the sam€ subiect appear
on the timetable. I tound that I
could not follow my standard
pro€edure of writing "eng" fot O
level and ENG for A level
English.

This does mean that a little
care Ls needed in preparing the
abb,reviations. and probably that
it will be necessaly to keep a
listing of those abbreviatrons on
hand, although the program will
not accepl a set o, characters not
in its fil€. Since there are more
than 17,50O possible combina-
tions oI three leners of the
alphabet, there should be no
Eouble in finding enough varia-
tions!

The lacility to tsansfer the ar-
rangemenl for the whole or part
oI a period to anothq time is very
useful, especially when consider-
ing those subjects often taught in
double or even heble periods.
Again, the facility to call up free
rooms or ftee staff can be vitally
importani information when try-
ing to complete a period.

At any time, it is possible to
obtain a printoul of the timetable
as il exists at that state. Th€ varia-
tlons availabl€ include full
timetable. individual stafl
timetables, individual $oups,
separate periods as well as room
fimaables, ftee stalf lists and sub-

rect analvss. There are staff
inalysis fsr and staff loading
lists. In fact, the tange of printed
inlormation is wide and of con-
siderable help in producing the
final timetable. My only wony
would be that in these days of
economies, the Iull use of the
facilities can use a considerable
amount of paper!

SUMMARY
I enioged trying this program.
Making a new timetable may not
be everyone's chosen occupa_
tion, but it is a necessary chore. I

have one reservation in that there
are manv schools where the com-
puter would not b€ available for
the lengthy period of time
necessary. It seems that some o,
the advantag€s gained by using
the program rely on the com-
puter being available whenever
needed.

Since timetabling is a job
which has to be done, iI the
monev and facilities are available,
then this could be a good invest-
ment.

Ratlnge Table:

N/A
N/A
60%
75%
65%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

The idea b€hind this type oI pro-
gram seemsgreat and I have seen
packages which can really help
the student to revise at this stag€
in his school care€r, but these are
not of sufficient quality to be
worthwhile in my opinion.

Each pack comprises two
double sided cass€tt€s with each
cass€tte containing four maior
topics. Thes€ cover the following
areas, some areas are split inlo
two topics; Algebra, Tdgono-
metrg, Graphs, Calculus.
Arithmetic and Constsuctions.
According to the packaging they
w€re written by the maths depart-
ment of a "top" school. Well
perhaps I am not of sufricient
calibre to attend such an institu-
tion for I don't believe that these
programs aae anywhere near
good enough.

My main criticism is that they
are purely static creations and
they never change in any way
from run to run. To explain what
I mean you need to understand
what each program comprises.
The first screen is a menu from
which you select the sub{opic
you wish lo study. Then you can
choose to have screens on the
underlying concepts, which is a
good idea although there is no
remedial section for exha help at
all. or to s€e some worked ex-
amples or lo try some problems
uourself. Now it is at this state that
ihe lack of vanation is so cridcal.
Every time you run the program
the questions (and indeed th€
answers) are the same ones so
that once vou have answered
them. or cheated and read the
answersl, you have no lurther
use for that section.

This strikes me as plain
ludicrous, you can buy, for lar
less than !30, good text books
which can pres€nt you with just
this twe ol revision. What I, and
indeed most students, would ex-

"O" level
Maths Revision
Parts I & 2
Ampalsoft
(Cheshire Cat)
BBC 32K
f14.95 each

Title

Publishet
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pect from a package like this is at
least some vadation in the ques-
tion so that yolr can get €xtra
practice at those parts of the
syllabus where you are particular-
ly weak. These programs don't
provide such a facility and even
though in all other repsects they
are well written and presented I
cannot believe that anyone can
really get their money's worth
Irom such a package.

The best feature of the pro-
grams is the step for-
ward/backward feature which
means that you can go flom the
page you are on to find the vital
piece of information you missed.
But having said that, you can do
that with a book too!

Ratlnga Table:

N/A
60%
60%
10%
20%

This program is aimed clearly at
those children who are just set-
ting about learning to read and
could well help many of them.
Developed by Suney County
Council's Media Resources Cen-
tre, one can believe it has been
well tried and tested but there are
other things to be taken into con-
sideration. This program is based
on the type ol Ianguage teaching
called "phonics", where words
are grouped by the various
sounds that they contain and
these words are grouped into ai,
or, ar, ir and ow sets. This ap-
proach rs line if, and it is an im-
ponant il, the method being used
lo teach language in your child s

school matches this one.
The progam involves gour

choosing a set of words and then
being shown a picture for each
word. You have to type the word
conectly before the next word
appears and so on through the
set. When you have typed the

whole set you choose which
game to play from a maze and
noughts & crosses. Both games
involve typing the words for the
pictures shown and both can be
played with another child or
against the computer. Noughts &
crosses is by far the better game
as there is some shategy involv-
ed. For th€ maze you are allowed
to make as many moves as letters
in the word you have just typed,
by moving carefullg there are
'booster' moves to be had too.

My criticisms are mostly
minor and do not dehact from
the quality of the program much.
They are that some of the words
given are plural and some not; in
the testing sequence this could
cause some confusion as the
word "rail" is rejected when the
program expects "rails". Some of
the pictures show more than a lit-
tle ingenuitg too, Ior "wait" there
is a picture of a bus queue and
the word with the picture of the
bucket is "pail". Finally there is a
strange choice of screen colours
in one game, where the letters
you type appear as white text on
a yellow background. As you can
imgine that is rath€r difficult to
read.

Overall, as long as the
method of teaching is right for
your child, the program is a good
example of its type and should

encourage children to learn the
sounds of certain digraphs as
they occur in words. I can't really
understand why Fred the Flea in-
troduces the program as he ap-
pears very little in the actual
game. The program is well
packaged, with a good inshuc-
tion book which even has a sec-
tion for the child to colour and to
write the words in.

Badngc Table:

designed package containing the
cassette and a most comprehen-
sive and invaluable teacher's
book. Both use a menu to access
each program and, as a backup
copy is encouraged, I found the
whole set on disc was a much
better proposition. This is par-
ticularly so when BREAK has not
been disabled.

Launching Logic is the first
of the five under the umbrella oI
logic, and provides the kind ol
concrete experience usually gain-
ed by the use of athibute blocks
or aloblocks. These encourage
the child to look at the various
properties of a shape (e.9. size,
shape, thick/thin, largelsmall),
and to highlight similarities or dif-
Ierences. Key responses are
made via a series of buttons
which are labelled with an
overlag, which is provided. Sets
and Operators sensibly uses the
same key overlay, as these pro-
grams also extend similar ideas.
All are stronglg aimed towards
the game approach and young
children will enjoy the use of col-
ours throughout. Logic is an area
which many children fail to grasp
quickly, and often do not gain a
secure knowledge, and I feel
these programs will provide
valuable extensions to other
clas$oom activities.

The teachers' books are
superb, containing full details of
?ach stage of the programs, and
also containing vety extensive
ideas for supplementary ac-
tivities. The initialcost is high, but
the rewards to the children in a
school will convince many oI
thet Lls€ and value.

Having said that, there may
be schools which feel that the
moneg could be better spent on
the apparatus itseif. The problem
of balancing priorities is becoming
a very real and persislent one.
Perhaps Shiva might be planning
to show their programs at various
teachers' cenkes and exhibitions?
Then teachers could see the
goods before buying.

Ratlngs Table:

[:,--.{
:+q.s

I
I

t l.
3r

I- _l___.,I ___l_ L__l
!l:ii 'v {3 r, I 4En

*d.l:! -I- + 3

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
75%
80%
80%
75%

These are two titles from a set of
eleven on Numeracy and Logic,
produced by Shiva and aimed at
children ftom five to eight years
old. They have been developed
by a maths advisor. Iris Hewett,
and are already widely used in
Kent primary schools. Each has
an identical format, with a well-

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
70%

100%
65%
75%

Title Learn about
Words
Goldstar
BBC 32K
89.95

Publisher
Machine
Price

Launching
Logic & Sets
and Operators
Shiva
Publishlng Ltd.
BBC Model B
014.95 each

Title

Publisher

Machlne
Prlce
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70%
00%
65%
75%

3y now I hope that you have
'2alised that there is a difference
.etween BBC BASIC and many
ri the other BASIC dialects
::ound. This means that pro'
r:ams written for other machines
::d then hansferred onto this
-achine tend to be written in dif-
:rent wags to those written on a
3BC in the first place. The reason
,r mentioning this at this point in
:ne is that these proqrams are

:.ailable for other machines and
::e not, in m9 opinion. very well
.ilten by BBC standards. This is

-portant, not because the pro'
r:ams don't work but because the
:blisher claims that modifica
-.n can be achieved easily. a
rim which would be true if the

_:!cture ol the pxograms was
?ar but it isn't kue in this case.

_ 
- erefore beware the easy

- rdification claim, you might be
:rer advised to wr,te your own
-rgram in any case, rather than
. ro adapt someone else's pro-
-:1.

The company offer a range
' 18 programs of which I have
.?n just five. By far the best of
. bunch is the two program

:::kage "Factors & Fractions". I
.t really like "Factors" at all.
:'rough it is interesting, it seems
abour a good idea too much.
s 'Fractions" that I find to be

, . worthwhile. The program
be used as a graphic or

, - ring aid for the addition and
:::action of fractions and
: .,. s the two fractions which
- iupe in as seciors of a circle.':en finds and displays the
:it common denominator for

. :.'.o before showing the addi-
rr subtraction in animated'- An excellent idea and well

.:-red. I will be using this in
:500n.
Funplot" is the next most

. -:,rrng program and will pro'
:. a good introduction to
:: s for primary schooi
r:?. It provides a fuil data
;:::on and graph display

routine- You are asked to type in
what type of pet you own and iI
the program knows about that
type a picture is shown and the
information collected. At any
time you can then build graphs of
the information in several dif-
ferent formats. Young children.
7-10, will enjoy this process and I
can imagin€ plenty of other ideas
occurinq to them.

"Matchup" is an infant.
shape and colour matching pro-
gram and whilst it is per{ect11- ali
right, it isnl the besr I haue seen
and doesn t con!'rnce me that it
can be done bener on a computer
than br., us:ng rea: objects.

The inai ruo programs have
ar exce,ent iiea as their basis but
rhe! lailro ger it followed through
in the right way. Spellcheck'is
meanr ro be left in the corner of
your classroom whilst your
ch:ldren are lvriting and to be us-
ed ro check the spelling of com-
mon *ords So for example the
child mighr \pe in woz" and the
compurer rr'ili respond "You
should spell this was." It works
well until 1ou tlpe in a word it
doesn t knou then it says ask
your teacher and slops complete'
ly. Why couidni ir remember the
ones it doesn r knou until the end
of the session uhen the teacher
can update 1r easil!-? Talking of
updating. I can s€e that the
author has tri€d ro make the pro-
cess easg but the program design
is such that it is quite difficuli. If
more thought had been put inro a
DATA structure then this task
could have been simplicjt!, itself.

"Wordflash suffers mainly
from the problem oi being a pro-
gram in search of an application.
I have never wanted io use a
Tachistoscope in school and I
can't see anyone except
psychologists wanting to use this
at all. Besides all this the instruc-
tions bear very little relationship
to the BBC version of the pro-
gram and it behaves in some verv
stiange ways indeed. Overall this
is a program to miss.

The programs are all sup-
plied with documentation to a

standard format which would be
fine if it was a good one but is
very short and skimpy to say the
least and could be vastly improv-
ed. Prices seem reasonable at first
but the progams aren't very
sophisticated either. I cannot
recommend the bulk oI these
programs for home use ahhough
certain ones might b€ of us€ to
the teacher.

the touch of a key. While this of-
f€rs advantages to schools it must
be of even greater benelit to the
home computer user - having
completed the iigsaw, it doesn't
have to be packed up and sent off
to the jumble sale, it can be tried
again at a more difficult level.

On the cassette version, two
pictures are recorded on each
side and are chained ftom a title
page and instruction program.
Once the first one has been com-
pieted, the us€r has the option of
trging the same one again or go-
ing onto the second. Pressing
ESCAPE enables the level to be
changed. The disc version runs
ftom a menu which allows the
user to select any of the four pic-
tures.

First option allows the pro-
gram to be run from the keyboard
or a Concept Keyboard - very
usefulfor those who have difficul-
ty with the QWERTY keyboard;
second permits the picture to be
divided into 4,6,9,L6 0r 25
pieces. Once the picture has been
selected, the complete version is
shown on the screen for a short
period before it is scrambled into
the required number of iigsaw
pieces, each of which is labelled
by a letter of the alphabet. The
piec€s are moved around the
board by pressing the appropriate
letters. The number of moves
and the time taken is displayed
on the screen when the picture
has been reconstructed. The user
can then attempt to improve his
performance, someone else can
try to better it, or a higher level of
difficulty can be tackled.

b) SLIDING BLOCK PUZ.
ZLE. This program works in a
similar manner to Jigsaw Puzzles

- four pictures, five levels oI dif-
Iiculty. When the picture is
scrambled. one of the sections is
removed, and the arrow keys are
used to move one block at a time
into the blank space. When com-
pleted, the same options are
available.

I found children of all ages
enjoyed using these programs.
Some welcomed the competitive
element with their lriends. others
preferred to improve the,r own
performance. In these programs
the options are theirs. Very little

Radngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
70%
40%
50%
50%

Ega Beva programs are available
on cassette and disc - at the
same price! If they can do it, why
do some firms need to make an
additional charge - f2-€3 not
being uncommon? I wondered if
this was achieved by upping the
price of the cassette version, but
each disc is too full for my usual
menu program, so I don't think
that can be the case. First pat on
the back for Ega Beva! A combin-
ed review seemed natural. as the
programs are so closelv linked.
Sound is used in all three pro-
grams to provide an accolade
when the picture has been com-
pleted successfuly.

a) JIGSAW PUZZLES. First
thought when I saw the title was.
''Do we really want to use the
micro to solve jigsaws?" From the
purely practical point of view,
how many jigsaws do you have
with pieces missing? Unlike the
normal iigsaw. these can be mat-
ched to the ability of the child at

Publisher
Machine
Price

Ittle

a) Jigsaw Puzzle
b) Slidins Block
Pozzle
c) Drawing
Pictures &
Puzzles
Ega Beva
BBC (disc &
cassette)
f.9.95 each

Publisher
Machtne
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is seen ofjigsaws in schools other
than in the infant department, so
geatest potential is for home
computers. l'll certainly keep
them in my collection and expect
them to be well used during wet
playtimes and in the computer
club.

c) DRAWING PICTURES &
PUZZLES. The athaction of this
program is that it allows children
(or Mum & Dad) to use their
creative talents to produce their
own jigsaw pr-rzzles or sliding
block puzzles. Main menu gives
the choice of:
1) Draw a Picture;
2) Jigsaw;
3) Sliding Block.
Two and three work in exactly
the same way as the programs
reviewed above with the pro-
grams created in one. The "artist"
can use any oI the colours
available to the computer, in-
cluding flashing colours, and
draw lines, dots or paint with a
thick "brush" and produce areas
in any of the colours. Movements
around the screen can be con-
tolled by the cursor keys, a Con-
cept Keyboard or joystick. Other
inshuctions are given by single
letters or numbers. all oI which
are listed in the instructions. Col-
ours can be fixed or added. and
areas rubbed out.

Having selected the picture
number (0-3), flashing diagonals
appear on an otherwise blank
screen and the intersection in-
dicales the drawing position.
When using the keyboard option,
the desired alphanumeric keys
are pressed and the lines drawn
or areas painted on the screen by
pressing the cursor key(s) and the
COPY key at the same time. I
found it dif{icult to draw lines at
an angle - except at 45 degrees

- and as for curves and circlesl lt
might be easier using a joystick,
but CIRCLE would be a useful
additional command. When
painting an area already outlined
it is important to ensure that it is
completely enclosed, otherwise
the colour creeps,nto the sur-
rounding areas. I found, purely
by chance, that pressing the
ESCAPE key controls the spread
of colour - if it's used any other
time, you're retumed to the

menu and your picture is lostl
I was able to obtain little dif-

ference between a "line" and a
"thick line". and the colour mix
option appeared somewhat hit
and miss. Perhaps the sample
program could have been used to
better advantage if it had been
developed as a demonstration
programl

Despite these criticisms, I
found the program was quite user
Iriendly and offered endless
scope for creativity. Many a child
will enjoy initialling his master,
piece which can be recreated by
other members of the {amily or
class irresp€clive of age or abilitg
because of the options provided
by Jigsaw and Sliding Puzzles.

Ratlngs Table:
ab

SOUNDS 60% 60%
GRAPHICS 80% 80%
DOCUMENTATION

70% 70%
EDUCATIONAL VALUE

60% 60%
VALUE FOR MONEY

75% 75%
OVERALL 70% 70%

c
60%
80%

60%

65%

75%
70%

These programs are very well
presented and are intended for
the home computer market. The
accompanying notes are clearly
set out and concise, and I par
ticularly l,ked th€ use of sample
pictures from the actual pro-
grams. The enthusiastic prose of
which the notes are composed
raised my hopes that the tapes
might contain sornething ex
citing. Unfortunately, the "Please
wait" and "Please wait while the
main program is loading" on an

other wise blank screen reminded
me ofthe text books covered with
brown paper I remember from
my school days - not a very in-
viting introduction. RETURN has
to be pressed hrice in order to
load the main program - not ex-
actly inspired programming!

The two tapes contain programs
on four themes: Transport, In My
House, Clothes and Building a
House. "Each of the first three
topics are tackled in four exciting
parts that rule out boredom and
encourage learning by play:
Learn Word - select a word and
watch the object being drawn;
Word Game - now put the right
object to the name requiredt Big
and Little - cars, chairs, hats ap-
pear big or little and after a fun
hello to the concept the child
starts playing the Big,/Little
game; Lots of - the screen fills
with lots oI one object.

The final topic, Building a
House, is a wonderful adventure
where the child builds a home us,
ing words and pictures - Iearn-
ing the words roof. walls, win-
dow, door witho ut even
noticing."

Accordinq to the teachers'
notes, "All the computer's col-
our, sound and animation
facilities have been skilfr-rlly
harnessed to bring the pages alive
to captivate and intrigue the
young user". If yor-r believe that,
gou'll believe anything. There
was little use of imaginative
graphics - most of the illusha-

tions are simple line drawings on
a coloured background - or
sound. and the programs teach
lists of words by the "look and
say" method, which is hardly an
imaginative use of an expensive
piece of equipment. Sorry, not
one I'll be encouraging my
parents to buy!

Ratlngs Table:

SOUNDS 10%
GRAPHICS 30%
DOCUMENTATION 90%
EDUCATIONAL VALUE 30%
VALUEFOR MONEY 30% _
based on an estimated cost of g8
OVERALL 35%

Sixgam is a disc based business
simulation designed to supply a
flexibie study environment in
which to study the workings of
between one and six imaginary
firms selling wordprocessors in
the European market. The pack
includes a briefing sheet. Tutor's
Gr-.ride, a manual specilically aim-
ed at the BBC version of the
game and a results sheet. The lat-
ter is designed for students to
record annual results from their
company, if a printer is not
available.

The manual deals with the
setting up of the computer and
loading oI the program as well as
detailing the various stages of the
game and the input that will be
required from those taking part. It

Title
Publisher
Machine
Prlce

Early Readlng
Ampalsoft
BBC
[9.95

Ittle
Publisher
Machlne
Prlce

Slxgam
Pitmansoft
Model B
r25.00 ( + f.3.75
VAT)

90
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ruld be possible but pointless to
:t without studying the notes

;:orehand. The Tutor's Guide
es further and suggests

:rhods of briefir,g the plavers,
I some other options such as
.ating a company hierarchy
:rin a group acting as a single
r1pany allocating jobs and
:ponsibilities. This angle results
a multitude of further possibi-
?s to do with the way the com-

.1y itself operates internally, its
:lhods of keeping and using
::istics, its decision making pro-
:ses and so on.

The computer program itself
. sts on none of these thinqs, it
rst as easy for an individual to
r'; a meaninglul game. The
-plicity of playing is an impor
r point. There is none of the

:ounting jargon which could
..ure what is really going on.
? main decisions to be made
.rive output, price and adver'
19. There is also a wage index
le set, starting at 100, each
:r (cycle of the program) of the_:e The documentation sup
-rs the necessarg data on fixed
: rent on premises) and
- able (materials, updating old
!iock) costs.

The imaginarv companv is
:rg wordprocessors to six

'.pean countries. There has
ar no market research so we
- rge in at the deep end and by
:ccess of trial and error form a
,.ess shategy for the ,n-
lLral market zones and the
:pany as a whole. The main
: iions are taken on an annual
. : and the results displayed for
. ,sis. At this point there is a
:er optlon for the results
: This is nicer than copying
- the screen and is a welcome
tn.
There is a review option

: able which gives more detail
: ralysis of the data but it is dif
: to access without going
-i the houses. It is intended
rse by the teacher when

::efing but I would have
':rred the possibility at least of
j rl within the game structure.
?!,,r supplies tables on sales,
-g and advertising for in
:-ral counhies and draws
. clarifying graphs. It is a real

:-e that these cannot be
: -:ed to a printer.

--t fi

- -l

bicgrcle

I of s of crltrkeFs

user to give the children's names
(max. 4), set level oI difficulty,
number of tries per exercise,
display scores, run exercjse or
end.

Each side oI the two casset-
tes gives the choice oI four pro-
grams, e.g.

Tape 1, Side A:
1. Forming numbers and simple
counting
2. Kicking Kangaroo - count
the balls
3. Harbour - number recogn,-
tion and matching
4. Shapes and sets

While I liked the idea oI the
kangaroo, in all the programs I

felt that the gaphics were of poor
quality, particularly remembedng
that the programs are intended
lor 4-6 geat olds. The numerals
in 1 are too thinly defined and in
this, and all the others, th€
shapes to be counted were too
small. Exercise 3 was visually too
complicated, and 4 would be
done much easier using some
large hoops and solid objects.
There were some very strange
colour combinations, so that at
times I had difficulty in reading
the inlormation displayed on the
screen.

There were a few useful
practice exercises among the 16

- missing number sentences,
number stories to 5, and th€
tallest/shortest exercise- The
nursery rhyme tunes which in'
troduce each exercise will appeal
to a child immediately, but if
parents feel they must hav€ this
sort of pr€-school practice, they
might as well pay a visit to a well-
known stationers and purchase a
Iew of the maths workbooks on
the shelf. Better still, save the
money and give the youngsters
many of the simple practical ex-
periences that are easily found
around the house and neighbour-
hood, and talk to them!

'1,1 
'

!-'l

Sixgam proved a useful
teaching tool and should be a
good test of introductory con-
cepts Ior Economics students on
O or A level courses. Even more
appropriate for Business/
General studies where this sort of
program and the associated ac
tivities opens up the workings oI a
company to those without dilect
contact with the world of
business. The documentation in
cludes careful hints on how the
teacher might go about making
changes in the program and the
suggestions for use of the pto-
gram are inventiv€ and make an
excellent starting point.

Ratlngs Table;

SOUNDS/GRAPHICS
DOCUMENTATION
EDUCATIONAL VALUE
VALUE FOR MONEY
OVERALL

"A fun packed series of brilliant
games cleverly designed to en-
thrall young children while simply
guiding their lirst steps into the
important yet thrilling world of
mathematics" - so says the blurb
on the package! The two casset
tes contain 16 programs which
cover many of the mathematical
concepts covered by children in
their early years of schooling, and
the word "exercise" is probably
more apPropriate than "game".

When the main program is
loaded. the user is giv€n the op'
tion of sound on or off and
whether it is to be run on the
BBC or ELECTRON. It then pro'
ceeds to a menu. which allows the

Ratlngs Table:

80%
95%
90%
70%
85%

SOUNDS
GRAPHICS
DOCUMENTATION
EDUCATIONAL VALUE
VALUE FOR MONEY
OVERALL

50%
30%
60%
40%
30%
40%

Maths Level I
Ampalsoft
BBC & Electron
t9.95

SOFTWARE/EDUCATION

91
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Title
Publlsher
Machlne
Price
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Many
taken ad\antage c,l the character
redefrnition Iacrlit( which has
heer, rmple,,,enterl on the BBC
micr(, as a VI)(J 2.1 command.

i.1
crr r.i:;h to redefine
2 .ih,lracters extra

oI you will by now have

128 c"rrespond to normal A
characters while all undefin
characters above 128 result

sion one is entirely as expe
and that is all characters bel

blank spaces as output. The

whenever a character redefini

and the four sets o, chara

may come as even more of a s

honed above. and thus

rnernL,r!'n'r?d9 to be reserved,
and the BBC l)ser Guide gives
scarrr (arrd errn mrsleading) in'
forri,"lion !,n this sL,bject.

lD faL t tl,ere are various pit-
r.,ll, ,:rpcn t(, ihcs,: who boldlg go
and redelin,: chaLacters at will.
alld ,i is lhe rr,r., of this article to
dcs, til,e ho\\' ro a\.)id these Pit-
falls ao(l to ,edefine whichever
r:har.,cters vorr ",rish 

in a way that
uses mern.)r! Js ec(,nomicallY as

t)ossible I !r,ll also argue that
desprte rlr? d(ifrLe given on page
384 r>f rne Us?r (,uide it is often
berl,r i,r i p,lefirr,: rlow characters
srarting horn 128 upwards rather
thar, using ,lot"clers 232-255
{ksr

lL,: !'t)ll 2l:l command is
r,,il.,c,l l,u ninr b;-tes as follows:

' t,tt ,.,. rl l,r D2.D3,D4,
I;i )), I)/ i,.:.

lr rl, . ...,i,r, r i .l I is zero, then
ll,rs c..,nrrna,,d (,ili ,,r fact directly
l)orlrarn rl,: 6ii15 CRT Con
lroller C,,ii,ir (rn_! .rrticle in the
n.rrt L sir(r .. rl {li,icribe this in
rleta,l, ri,r, rll,. iv.rise if CH is in
thr: rar,ge i,2-255 then character
nurirb;.. (.ll ,s r(,.lefined accor-
rlin!t to rh{r , rr,rcrts of the bytes
f-r1 IrE fn. Usir l:;lride gives an
arl.:qrrat.r ,:: f,ian.,h,)n on pages
'I l(r 175 ..s rn l',ou this is done.
and r.r ;lr;.ll ,rot riwell upon it
an! rLrrtl.er er, ..p1 io say that the
I Jie, ljuiJ. slal€s ll'iat should you
u;ish lo rp lelin,? filore than 32
.'trarrcters rrou sl,cLrld'explode'
tlre ,:h r,.i.i. , set using a

'i l /i20 i ( on,,r,.,nd. In fact the
iLL,nrber i4)peil'',tg rfter the com'
roa i5 ,:qLial I., tlr(r number of
pzrg.: il pa3.: 256 bytes) ol
extta,n.r/norv Ih,.r you need to
resei,,e -- lo, example
'i t xll) t. ,u .?1r:rve a max-

LdiLirn oi i; -t,.,g.ri which you
rnillhI '''i!1. t, rlo if you redefine
e\ eri' ah.ii ,i r, r l-l,e situation is
e!,err ,ni)r1r r i)nrl,l\:r than this and
s.rola: ilril)l r:inll rir!L,lts may occur
sirrrJrl,' t,' : .raii! r,?definition o{
tnu ih.tra,l, r: oirt read on.

ln or,larr t,,,i,rderstand what
r,jdjlir happ€,rs ('h.rn characters

I
t.

li

I

to some readers - even tho
only characta 129 has be
redefined it is evid€nt th

cond part mav come as a surpri

characters 161. 193 and,225

i'

act as if they have be
reprogrammed. As the third p
shows it doesn't matter which

ed - the effect is still the same
these four characters gets redefi

What is actuallv happeni
(unless an appropri
command has been issued) is t

OA takes place it is stored in page &

{728-159, 160-191, 192-22
224-255J arc 'told' to look
page &C to see what they shou
write to the screen.

The fourth part of Sessjon

The first of two articles
on exploiting some of

the more subtle
characteristics of

vDU 23.

gt
redeline 129. 161. 193 and 2
But that is not all - note th
CHR$i3O prints 'B'. What

prise! Simply by redefinin
letter 'A' (CHR$65), we

happened here? Well, 'A' may
regarded as being in the block
32 characters belween 64 a
95. and on redelining any

for the whole block are w
onto page &C. In addition
redelinitibn forces all charac
128-255 to use page &C as m

these characters the definitio

VDU23 command has affec
129 dlflerent charactersl

ln order to stop this happ
ng. the following two lin

are redefined, it is important to be
aware that the area of memory
between &C00 and &CFF (i.e.
page &C) is reserved solelg for
redefined characters and that on
power up of the micro the con-
tents ol each byte is zero. Thus a
command like PRINT
CHR$ (129) or VDU 129 results
in printing a black space. Actually
this is not quite true as for some
strange unimaginable reason the
memory location &C00 contains
255, and so characters 128. 160,
192 or 224 will display a
horizontal line. Note that as each
character definition takes up eight
b9tes, page &C may hold a max-
imum of 32 definitions.

SESSION ONE
Each part of Session one
assumes that the micro has only
just been turned on, and the pro-
gram newly typed in (or loaded)
and run- Each program differs
only in line 20 which defines a
particular character to be a solid
square. The rest of the program
prints character numbers 33. 65.
97, 129, 161, 793 atd 225
separated by spaces, followed on
the next line by character 130.
This seemingly arbitrary program
is in fact designed to demonstrate
the effect that defining one
character may have on another
character. The first part of Ses

6 extra pages of memory are u
ed to hold all of the definition

The +FX command ensurest

and adding &600 to PAGE e
sures that any BASIC progr

should be typed in belore typi
the BASIC progrom:

PAGE - PAGE+ &600
+FX20.6

starts ar an address higher th
that ol the extra reserv

oram cannot usuallv handle bei
ivetwrittan bu chlracter defi

memory. If you forget to ,ncrea
PAGE. any redefinition ,s like

a B
hege as p
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bytes. If these two lines are
:?d in, then no character
. rition will affect any other
raacter.

Note that pages 389 and
- of the User Guide contain a
:lh of false information. First-
: does not matter whether you

::tine character 129.161. \93
225, you still get the new
r:acter on pressing
iHIFT 11. Secondly. attempt
.- to reduce codes bet-
:r 32 and 127 will not be ig
:d (as was demonstrated
:.e) but may still cause pro-
rs. Thirdly, there are six dif-
1l ways of 'exploding' the

::acter set ranging from
:X20.1to * FX20,6 depend
: on how much memory you
: r to reserve.

:ESSION TWO
rder to unravel some of the
:lexities which may occur we
ro Session 2 in which we

' out various strings from dif-
:t 32 byte blocks. and use

. :esults to understand which:\20 command is appropriate
._! circumstance,

l: Session 2. we experiment
combinat,ons of VDU23

.)ands, and will attempt to

define A as a right-angled
iriang;e. a as a more regular
(isosceles r :riargle and character
129 as a sqi-rare As before, each
Part ass-,jmes rhe micro has just
been po*erec up The only dif-
ferences bei,,teen each run are
firsdy the vDU 23 commands
and the orcer :n ,,,,hich they are
issued. and seccrCl_v rhe * FX20
and alterationa :o PAGE com,
mands. Each program prints
characters 65-90 .usually the up'
per case alphab€r) on one line.
97 -122 ltsuallg lhe ioLrer case
alphabet) on the ne\r. and finally
129-131 on the nexr

The first two runs proceed as
might be expected. Eh€re the
redefined character appears ac'
cording to its reprogramming but
charactets 128-255 get or,er
written as demonstrated in Ses
sion one. The nexl two runs
show how one character block
may overwrite another. In the
third run, redefining character 65
means that the definition for
characters 64-95 are stored io
page &C, but subsequently
redelining character 97 means
that the definition of characters
96-127 overwrite the previous
contents of page &C. However,
as both blocks 64-95 and 96-127
use the contents of page &C for

their screen output, and as page
&C contains the definitions for
96-127, then all upper case let,
ters will appear as lower case let
ters. More generally. any
character in the range 64-95 will
be displayed as the correspon-
ding character in the range
96-127. The fourth run just
redefines the two characters in
the opposite order. with a cor'
responding reversal of the situa-
tion described above.

In order to fully appreciate
the significance of the last three
runs in Session two. we should
first examine Table 1 which is
based on the table on page 427
of the User Guide, but is perhaps
not so daunting. If you wish to
redefine characters from any one
block (even 96-127) no exlra
memory needs to be reserved
provided you do not mind
characters 128 255 also contain'
ing those redefinitions. However.
il you want any block of
characters no, to be written to
page &C. then the corresponding

'r, FX20 command and increase
of PAGE should be issued.

The VDU 23 commands in
runs five to eight o{ Session two
are identical, and only the
amount of reserued memory is
different in ea.h case In run {ive.

defining character 97 writes that
block into page &C but the subse'
quent redefinition of character 65
completely overwrites the
previous contents. The final
definition of character 129 only
alters one character in paqe &C
as the other redefinitions are
already contained there. Thus
the blocks 64-95. 96-127.
128'159. 160' 191. 192-223 and,
224-255 will all output the same
character set to the screen. This
result would be identical even if
Iine 40 had defined character 161
(or 193 or 225) i^steadl

For run six, five pages of
memory are set aside, which is
enough to hold all redefin,tions
except those in the block96-727 .

Thus the definition of character
97 writes all the characters in that
block onto page &C, but the
definition of character 65 is writ
ten into its own page {probably
page &12 for those with cassette-
based machines) and does not
overwrite, or get overwritten by.
any other redefin,tion. The final
definition of character 129 is also
'"vritten onto page &C and affects
character 65 as well. At this stage
blocks 96-127 and 128-151 will
output the same character set to
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the s.reen. Not" that thb resuii
would have beeo dltl€rer l, lln.
40 had redefined any or all of
characters 161, 193 or 255 in'
stead ol 129. This lr b€cause the
*FX20,5 commald reserrres

enough memory to hold rdelinF
tions of characters in ther€
blocks, and then the ttangle
defined in line 20 would oot have
been overwiitten by the squnr€.

For run seven, lhg max"
imum o[ six pages of menrory ls
set aside and each ciaracter
definition is ind€pend€nt of any
other. However, six pages cor'
respond to over 1500 byt€s, and
this overhead is really very high
especiallv if vou want to use the
20K gaphics modes. If you are
fortunate enough to have a se
cond processor anached lo the
micro, use of a + FX20 com-
mand does not take up any extra
us€r memory. Alter this ex-
hauding exposition what have
we gained? Certainly a deeper
und€rstanding of the problems
which might occur if character
redefinition is taken too lighdy.
The final paragraphs of this article
will give advice, based on the
ideas expressed so far, on how to
be$ conserve memory when
defining characters.

(i) Dellnlng l-32 ucer
chlrrcter6 ooly
No extra memory is needed
if you keep to th€ same
block. For reasons stated
later it is b€st to deline
characters 128- 159 (or
possibly 160-191) rather
than the 224-255 as is sug-
gested in the User Guide
and most redefinition ar-
ticles

glam or !95€rve three pages!

(iii) Dellntng 65-l2E user
ch{rcters
Th€ b€sl policy in lhis case is
to start from character 128
and work upwards Defining
65-1)6 characters needs two
Pages ol extra memorY, and
9?'128 characters needs
three pages.

tv) Rcdellntng ASCII
chrrrcters lrotD ona
block
Sometimes you may wish to
define the space chatacter
(32) as an inverse square, or
even rcdeline the numerals
(48-57). In this case, no €x-
tra memory needs to be
allocated as long as no addi-
honalcharacters in the range
728-255 ae redefined or
used. If you wish. for exam-
ple, to redefine the numerals
ond some us€I characters. it
is clear from Table 1 that on-
ly four extra pages of
memory need to be reserved
as long as the defined user
characters are all in the
range 160-255.

SESSION t

Some e:rperiments at thc keyboard.

A9sumt: tlre mrLro ha5 just been powpred Lrp
be+or e each iep.rate part,

10
3r,
40
50
a,O
'I i-l

FUN

hODE6
FOR I=33 TO zEs
VDU I ,3?
NEX T
PR]NT
vDU I l(), l r). 11

STEP

(v) Redeltntng the complete
ASCII cet
You may redefine the com-
plet ASCII set - and up to
96 characters of your own

- reserving only five pages
of memory. As long as
characters 128-1,59 arc
neither reprogrammed nor
used. you never need to
reserve six pages!
Finally, you may wish to

play clever tricks - for example
forcing upper case characters to
appear a5 lower case (or vice ver-
sa) in a similar fashion as was
done in Session two. ll you do
overwrite one block with another
and wish to get back to the nor-
mal situation either iom lh€
keyboard or under program con'
trol, simply use a * FX20 com-
mand. I hope this article will help
you lully understand the depths
of character delinition. but note
that the VDU23 command may
also be used to program the.CRT
controller and thus create in'
terestin g effects on your
monitor/Tv screen. This will be
Iully investigated in the next
issue.

to
2']
f,i,
40
50
60
70

!RUN

T'IODE5

FOR l=f,: TO 255 STEP ::
VDU l.f,?
NEX T
FRINT
vDU 1f,O! t(!t 1f,

IIII
(ii) Deflntng 33-64 ucer

characte$
From Table I it is evidenl
that you should use the two
blocks 128 159 and
160 191. in which case only
I page of extra m€mory
needs to be allocated. This
is, ol course, done by in'
creasing PAGE by &100.
and issuing a * FX20.1
command If you start€d
Irom 224-255 and need ex-
tra characters you wor-rld
either have to alter your pro-

1(:) MODE6

f,O FOR I
4(:) VDU I
50 NExl
60 PRINT

VI]U7tt
RUN

II
ir

aI

1l(-) ! 11i.1-

ara

A&8 COMPU|ING OC|OBEN 
'

94

MODEL B/ELECTRON

r,, mODE6

f(:, FOF I=:l TO :55 STEF l:
4(:) vDU I .:-:
5() NEX I
6(:) FRINT
71-' VDU lIU.t(,.11

RUN

'irallll

a



I

10 trlrllDE*r
:rl vt)url. rr:r. I . t . ; , 1 :i I ::il 

' 
63 

' 
r i7 t ?:5

i I )Li IrR I fi r r' a\trll llE F t:ll I J l, Ll'1NBFGfi STUVI{X Y Z'
1,, FRINt"atrLrlLfghr rl lr,nopqrE:,'.- :

t-]i:) vt)lJ l:,i ! J-1". I lil

r :DF:li6ll lJI:Ll1NflFlRsTLrvul\ r i
- ilei qh i il l mrropqri,tLrvrr \ -'

f

I ', l'10DE6
:,) VDU:tr,l?_;,,'. 1r. t:.::.:-:. I -.

I fRlNl"HlrLLLl .: -.
I l . FFII'lT'ab,_nts
l:r1 tJD{l 1 :'' . I I 1 r . 1 - r
rl
rEFi;H1illlLl"1l.lOFrrRSTU, uJ :' :

r dPtqhi lI lmnopqrEtLl,F ,:

F rlEE=F A6E+,r5r)r)
rFr l,:).5

1i-' l1oDEo
:,1 VDU--f .97. (). 1s. 16,56. -:--s ! r:4, 1:4, i54
lil. VDUfli ! 65 , 1 . :i . , . I 5 , f 1 , 6 I . I r- 7 

' 
r-55

4i-, VDU:tr, r:9. f55 !,ir5E !:55, :55 !:55,:55, fsS,255
11)I:} FFINT"AI'CDEFGHIJ} LI1NOF'OFTsT UVI^] X Y Z "
l1r) FF I NT " abcde+ qh i -j I' t mnop qr st uvwx y: "
l:i) vDUl::9. I trO. 1-11

.Rllt.i

/E'DEF6H I JT LTlNOFORSTUVI^] X Y 7

Dcde+qhr Jf I mnop qr stLrvw:r y:
Dc,

SESSION 2

=econd rourd (]+ EiipEr r ninr t r:r, at t-tre !:eyboRrd

A$sunp thE mrLr(, h-r',i lrLr.!t- bet]rr powered up
tJ(:l+nr r+ .:,aLlr .jer,.tl.r1.r part.

: 'r!E6
- .: _ 

t 
. cf . r-), 16, 16,56,56 ! 1!4 r 1?4,334

I -i!::.65, 1,--.7, 1:, t1,6_:r. 1f7r:55

: .F INT,'AE]fDEF6HI.]I L IINOF,OR S 

'UVI^JX 
Y Z ,'

:: ;\ lr.ll "abc d F+ alrl l l l mnop,tr_=tuv*)ry: "
:l .,r,1 119,1:O,111

-lt:F 
iH I,l I L|1N0F'SRSTUVI^IXY:

E.t iI L:H I ]I I-MNOFI]RSTUVNXY Z

Ei

11r I,IODE6
:(i vDU?1,65, 1 ,;l,7, 15,11 .6--. 1:-. :::
l() VDU2:I J 97,,:), l6, 16 r 56,56, l:4. l::. :::

1(:,I) FR I NT,.AEDDEF6H I J }iLHNOPCIRSTU,. !] I . :
llrl) PRINT"abcdefqhlJkImnopqrstL.^ .:
1l(r VDU l:9, 1:1(:), 111

:de+gh1Jl l mnop qr st Lrvr.rlr yl
-de+glii jl l mnop qrstLrvwx y;

pAGE=F AGE+t/6(:)(:)
*Fx20.5

111 t48DE5
2(t) vDU:1, ?7, (1, 16,16 t=6,A6,1:4, 1:4, 254
;j() vDU:1,65 r I , : , 7 , 1 5 , ;1 , 6-l , 1?7 , !55
4i, VDU: I , I :9 

' 
253 . :'J= , :55 , :5.J , l:5 , :55 ' :55 ' :55

ri:,1:) PRINT"ABCDEF6HI JI,.LMNOPO.RSTUVI'JXYZ "
1 1r) PR I NT " abcde+ gh i j li I mnop qr EtLrvtdx yz "
1t(i vDUl:9 r 1f,o, 1f, 1

.'FUN
/ECDEFEH I JI:LIlNDPOFSTUV14X YZ
lbcdef a h I j E I mnop qr stLtvw>rY:
t..

l,", 11oDE6
:(:) VDU2f, , 97, (1, 1 6, 1 6,26,36, 1?4, 1:4. :54
:,:, VDU:tr,65, 1.f, ,7t 15,11,6f, , 1:7,:55

1 I.)I:) PR I NT " ABCDEFGH I J}I LT4NDFORSTUVI'II YZ "
r 1() PRI NT " abcdpf gh i .r l l mnop qr stuvw)r y: "
1:(:l VDUl ?9, l la), l:r1

.r! :DEFGH I Jl. LI'INOPORSTUVNXYZ
J ] DEF6H I JI.LI4NOF,ORSTUVNX YZ

a-
I

PROGRAMMINGNDU 23

Table I
Extra * FX

Deflned character memory command
needed

Alteratloo6
to PAGE

AGE-PAGE+&4OO
AGE_PAGE+&5OO
AGE=PAGE+&600

4P
5P
6P

1P
2P
3P

AGE: PAGE +
AGE - PAGE +

AGE-PAGE+&1OO

&20-&3F (32 63)
&40 &5F (64,95)
&60-&7F l.96-127)
&80,&9F (128-159)
&A0,&BF (160,191)
&c0 &DF 1192-2231
&E1-&FF (224-2551

&400
&500
&600

* FX20
* FX2O
{, FX20

&100
&200
&300

* FX20,
* FX20,
* FX20,

95

tr
| ,g{ . ?B cott Puflttlc octoBEB 1984



MODEL B/ELECTRON

RE -

-

An important statistical technique
which one often encounters is the
ability to find the "b€st f " of a
line curve to a set of data points
and then to use this curve to pro-
vide estimat€s of one variable
from the other. Students of
phvsics and chemistry are often
presented with this problem ap-
plied to experimental data which
invariably have some "scatter".
This process of curve fitting is
called regression.

The following article describes
a curve litting system for the BBC
mod€l B which allows you to
enter, edit, view, print and save
on tape raw data and provides a
variety of regression options. The
regiession options available are
linear, inverse, power. exponen
tial, logarithmic, parabolic and
cubic curves. ln addition a
separate program will produce a
graph of the curve and the raw
data points at any scale the user
cares to specify.

,m lhe machid
the menu [JoJ
nv option, wiN
REGRESSIOII

return you to ttl
_: menu in th€

r :.: :he Regression
:: ; :o l'ou The op'
: :re as Iollows:

r,e Y:a+b"X

.a. Y: a'exp(b'X)
::: Y:a+ 1n(b'X)

<^2

Xn2+d'Xn3OPERATION
Fig.1 shows the flow diagram of
the system which can be seen is
menu driven. There are two
menu's available. The Main
Menu allows the entry and
manipulation of raw data from

the keyboard or tape
will not allow you
v,/ithout having Iirst er
This condition is ind
flashing "NO DATA-
the menu screen. Arr!
select any op6on od
or (2) in this cond io

n to these there aa

"11,"'5#'.fl:{

i"{kl[]r" d
tat cavHtfl c 997o.4p 1941 t!8 I

E

J Bulat

\

ry

d

A program offering a
wide range of regression
options. It should prove
to be of considerable
interest and practical

use for schools and
colleges.
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:.culation of the regression coef'
ients a,b,c & d shown above
d the coeffiecient of determina-

:n which is a measure of the
rodness of fii" This is on a

::le from 0 to 1. The best fit be
g as close as 1 as possible. Ex-

: Jtion times are of the order of a
..r seconds. Thus you can readi-

aompare the goodness of fit of
the options available. You

-ed a minimum ol two data
rnts for all options except the

.rabolic and cubic curves which
:uire three and four data points

.;pectuvely. These must be dif
:ent ones! The program will
1l a message 'NO SOLU
lN" if the data is insufficient to
.e a result. Similarly when us-
; any of the logarithmic or in-

. rse transformations (see maths
:tion) the data points should
r be zero otherwise the pro-
:m will stop and display the
:ssage "ILLEGAL USE OF
:RO IN DATA'.

Selecting the graph plot op-
-'r will then activate the cassette
order and a temporary data

-: will be dumped onto tape.
?n the computer will search for
: program in listing 2

TEGPLOT". lt was necessary to
-: this option into a seperate

gram due to space problems
: the graphing routine uses

de 4.

above pressing 'space-bar' will
clear the screen and you will be
asked if you wanl another graph.
A yes answer will bring you back
to the graph window definition
stage. This will enable you to
either centre the graph b€tter or
allow you to zoom-in'on a Par
ticular region of interest on the
graph. A no answer will activate
the cassette and the machine will
expect to load 'REGRESSION"
again.

FIG, J

I

I

I

i
I

L

REGPLOT lrill read the tem-
porary data file and displag the
regression formula used. the
regression coefficients a.b,c,d
and the coef{icient of determina-
tion The program willthen ask if
hardcopy is required of the
graph. Then -vou will be asked to
enter the graph-s window" i.e.
the range of values of X & Y.
This is defined l\'ith six numbers.
X1. and Y1 define the lowest
valuesofX & Y respectively. X2
and Y2 def:ne rhe highest values
and XINT & YINT define the
"tick inte^,al along lhe axes.
Once these are entered the pro
gram will clear lhe screen and
produce a gaph of the best-fit
curve and plot the data Points us
ed. If the hardcopy option was
selected then pressing space'bar'
will cause a printout to be made
of the regression formula Lrsed. its
coefficients. the coef{icient ol
determination. the qraphs win
dow parameters and then a bit
image output of the graph itself.
Any attempt to deline the graph
window such that X1 >X2 or
Y1 )Y2 will be rejected by the
program, which will simply
reprompt you for these
parameters. Similarly defining
XINT or YINT as zero or as a
negative number will give rise !o
the same response.

Upon completion of the

TRICKY
It is clear that all this switching
from program to data file to next
program is a little tricky for those
with only a cassette recorder.
This system is best implemented
on disc or (as Ihave) the new
Hobbit digital tape system which
allow easy file han d Iin g.
However, with a bit of care it can
be used on an ordinary cassette
system also- Iwould recommend
having "REGRESSION" and
"REGPLOT" on one side of the
cassette and the temporary data
file on the other so that you don't
accidently overwrite your pro-
grams. Similarly it's probably a
good idea to store permanent
data files on a separate cassett€.
Fig.2 shows an example of the in'
put data listing and Fig.3 shows
an example of the output from
.REGPLOT",

Having r,,r'.,.r1 tl).,)l).ra
tional aspe.tc ,rl ll,e "r,sterrr. I iI
tend to de['e irrh ll,. innpr uork
ings of the Jr,(,grarl itself T,, d.'
thisImafrairl Ilra,. k, gi!'e a sirii
ple resume ol the !nalllemalics oI
regression ar ralvsis !Vhat follou's
is a simplifie,l dpsfription of the
process For a rrr.ro in deplh er
planation I r,,otrld recomme:td
those interpsiP.l t,r consr.rrl a

statislics texl h.J,,k sr rch as Murra-v
R. Spiegels Ilol.ability and
Statistics irr lrlcCrarv IIill s

Schaum s ( )tlllire geries in
Mathematic<

MATHEMATICS
OF REGRESSION
The calculati,rn ,,1 the best fit
curve to a s.i ,,1 data poinls is
achieved usirrg lhe method of
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BEGRESSION OF Y ON X MAKES:dzr = MINIMUM

:dt-d.tz+d22+d32+d42

aEGRESSION OF X ON Y MKES :2r - tvllN|MUM

:"2i'tr2*"r2*"r2*4o2

d3

c2

d2

FIG. 4,

Xn which is the nth. element of
column matrix X is given by:

Xn - Dn/D

matrix A and Dn is the determi-
nant of matrix A with its nth. col-
umn replaced bv column matrix
B. This method reduces our pro-
blem to that of finding the value
of five determinants-

The linear and quadratic
cases ar€ simply special cas€s of
the cubic where coeflicients c and
d are s€l to zero. So we now can
find the best lit of linear.
quadratic and cubic curves to any
s€t of data points. But what about
the inverse, logarithmic, ex-
pon€ntial and power curves? The
answer is to use the 'hick of
translormed variables to reduce
these curv€s to a linear form.

To illushate the technique
let's consider the exponential
equation:

Y-a'exp(b'X)

taking logarithms on both sides

1nY=1na + b'X

if welet Y-1nY and 5=lna

then Yaa+b'x

This is clearly a linear equar:c-
Thus by replacing the values :::
the Y by their logarithms ue ta-
simply use the linear equa:: -
again. This techn,que can reC-::
all the remaining cur!es :: :
linear form.

It remains to prese:: '-:
equation of the coeffrc:e::
determination

R2: alY + b xY+
cfx^2Y + d{X^3Y

'l , n\fY i2
Y^2 - 1n,{\ '-

This has o1 .e.;.,i -. .- :

brief summar',
mathemalics oi :€;:a !:
hope it gives some 1. :_
description o{ rta a:r-::- .-'
ture which foll.r.\.

PROGRAM
STRUCTURE
Lines 10 ro 321 ::-:3- -. -:

menu which uses mode 7 col
PRINTCHR$ statements. PR
BOARD allows data enhy
the keyboard. PROCDAT
READ allows data enky fr
tape PROCEDIT allows
editing oI input data. PR
DATASAVE will print your

least squares. This method in-
volves finding the deviation of the
line from the data points, squar-

s€t of dala points is given by solv-
ing the following set of normal
equations.

d
in the form of a table on a pri
Thb parttular version was... . r.. :r:( )\ pnnter
a.:.. --: r.'rlrsplavs

hean o{ the program and is in t
Icm o{ perpetual loop. I
:: a: i::,::-::. progtammi

., ,l
. - .,..'. I'ROCO

:- r ,, ure' ,r. TRX

,1.] l)f
. l:r

. Ir ':r'ihesta
,1r,,

I :- \\ PRO

: '.', i.lp€:r , ()f
- I (lrrla

il
- -. ii'! (1

' t')
.::.Slorad

, ..1\S perj

ar-r + b{X +dX2+d{X3:{y
dX + btx^2 + crx 3 + d{X 4 ={YX
atx^2 + b{X^3 +-c{Xa4 + d{X^5 ={yx^z
a{ix^3+ .b{X^4 - c{X^S + d{X^6 : {YX^3

ing these deviations and summ-
ing them. Fig.4 illushat€s the pro-
cess The curve which has been
the least sum of squared devia-
tions is then defined as the least
squares lit to the data. A point to
remember is that there are always
trvo curves which can be ,itted to
any data set. This is because we
can regress Y onto X where the
deviations are calculated along
the Y axis and X onto Y where
the deviations are calculated
along the X axis.

The symbol means sum of.
Thus X means sum of all X
values. X 2 means sum of the
square ol all X values and so for,
th. n is the total number of data
points. We now solve this system
of simultaneous equations to give
the regression coefficients a,b.c
and d.

Any set of simultaneous
equations can be expressed as a
matrix equation. Thus our nor-
mal equations can be rewdtten as
the following

{Y

- I mall

.T

- .-.,,1 lrl I

Thrs

'.. - ir.: ::e procedu

E]

GTlx{
li^3 t

x
x2
x^4

{x"z {x":-l
{x"a{x"ql
tx^4{x^51
{ x^51x^61

XY
x 2Y
x^3 Y

{
{
I

Let s consider the following cubic
expression:

Y=a+bX+cX^2+dX^3

It can be shown that the least

squares solution of lhe above to a
This matrix equation is oI the
general form.

A'X=B

This can be solved using
Cramer's rule which states that

',i Il lt t

..i r nrdtriL..(i.
::, :: iSOLMATRIX T

: .,.: ,,i th.
: :- : :-_:: a to lhe array D.

i-; _ert procedure in
::.PROCCOEFwh

: : : , : r: ::e coeflicrenl ol de
- -.' ' z:.i assign this to t
..': . REG PROCDISPLAY
'-- - -: -€ ,rhrch displays t

D]
ol
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:ression coefficients and the
?fficient of determination. The
cedure will await a keyboard

:ut upon completion o{ the
.rlay. Upon receiving this input
j a space-bar) the procedure
'.inates and you are returned
?ROCOPTIONS again.
That completes the descrip-
of the main program. The

=porary data file REGTEMP
:ains the following sequence
:ata: A$. REG. anay D(4).
,,ariable MM% and then the

:i (FMM%,2).
REGPLOT is the second pro
-i listing. Its purpose is to give
::aphical display of the curve
: the raw data points. PRO-

r:ADTEMP reads the data file
TTEMP. Then the program
::ays the equation 1vpe.
: ession and determination
':icients. The variable FLAG
-?d to conhol procedures lhar

the printer PROC.
IADRAW draws both the
- o{ the graph and plots rhe
. points themselves. PROC,
IVEDRAW uses the EVAL
:::on and the data is BS(a

,li1r*..n 
of A$) to draw,

DISCUSSION
ON USE

in be seen this svstem pro-
. quite a range of regression
iata handling options- The
r can handle approximately
jata pairs- There are hro
: categodes of use lor this

:-am. The Iirst category con-
I fifting data to a theoretical

' :n and the second is an em-
: irt for the purposes of inter-
' rn or extrapolation.
-.e first case often occurs in
. cs or Chemistry ex'
ents. For example an ex'

-"nt to find the decay cons
,J a radioactive element

r repeatedlg measure the
_?r of radioactive atoms alter
lsive intervals of time. The
-i:ical relationship for the
. .urve is given by:

\: No exp(-Tlt)
'. \ is the number of atoms.

:le number of atoms at the
I rs time and t is the decay

This is oI the same form as
our exponential fit option where
the regression coefficients a and b
are No and - 1/t respectively
Thus using the regression pro-
gram we can get an experimental
estimate of l.

The second category of use is
where we wish to use an em-

pirical fit for exkapolation or in,
rerpolation. In this we have no
idea of what mathematical rela-
lion exists between our chosen
data points. For example we may
wish to find how long a particular
procedute takes to run given a
panicular size oI input param€ter.
For example this program uses a

procedure PROCDET-
MATRIX(M%) which finds the
value of the determinant of the
anay A of order M%. In general
the larger M% is the longer it will
take to execute PROCDET-
MATRIX. Now this isn t
reduceable to a simple equation.
So we could simply time the €x-
ecution of the procedure for dif
ferent values of M% and fit the
data €mpirically. Here it is impor-
tant to ask ourselves whether \re
wish to interpolate between our
data points or extrapolate from
them as this may influence our
choice o{ curve to Iit For inter-
polation purposes the cubic for-
mula will often give an excellent
fit to the data. However. it's often
the poorest curve to use for ex'
trapolation. This is because a
cubic has by definition two turn-
ing points in it. Thus outside the
range of our data poinls w€ may
find that increasing values of M%
give laster execution times! Clear-
ly the exponential or power fits
would give more reasonabl€
results. Fig. 5 gives a schematic
set of graphs of the available
regression options. Thus it is im'
portant to bear the purpose of the
fit in mind and not be a total slave
to the coefficient of determ,na-
tionl

Other points to remember in
using the program are data inpul
range and 5i2e. The regression
rnethod gives poor results. and
may even not give a result if the
data range of X values is too
restricted. For example our X
values may range from 10000 to
10100 would give a poor fit. The
problem can be overcome by
substacting 10000 from the data
set. A related problem is data
size. The BBC machine has
frankly a rather limited number
range, z'10^381o 2'10^- 39 to
be precise. This might seem large
but bear in mind that part of the
main matrix has the expression
X 6 when using the cubic option.
Taking our example we are
entering data of the order of
10^4. Thus X 6 will be of the
order of 10^24! If you have many
data points you may well exceed
the number range as we are sum-
ming numbers of the order of
70^24
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PROGRAM LISTING 1
ISR€ETT REGRESSION *}
20 REtt
fO REn by Jo5eph Bulat Sept.l9As
40 REt!
50 ON ERROR GOTO 2790
60l.lODE7 B FLAG=FALSE
70cLs
AO PRINT''CHR*(131) iCHRt(157)'CHRf(131) i EHR+ ( tS7 ) iTA

E(8);EHRI(133)i"* r r REGRESSION * * *"
90 PRINTCHRaiTJT);CHR3( r57) ; TAB (9) icHRg(ll?);,,. * DA

TA OPTIONS * *" '; CHR$ ( 131) i CHRI ( 157 ) i
IOO IF FLAG=TBUE THEN PRINTCHRT(151)iCHRt(157);TAF(S)

iCHRf (r32); "select one of the tollodinq., !CHR'(1f,I)tCHR
a(157)i

llS IF FLAG=FALSE THEN PRINTCHR$(131) iCHRi(157)iTAB(5
) i EHR+ ( 132) ; CHR:r ( 1f,6) "NO DATA"CHRa(137);.,select (l) or
(?) "' iCHR$(1f, 1 ) iCHR$ ( 1s7) ;

I20PRINTCHRIs ( l;1 ) i CHRa ( 157) ;','. : pRINTCHR9 ( t2?) iCHR:i ( 1

t ;O PRINTCHRT ( 1??) r CHRt ( 157) ; CHR$ ( rti) i TAB ( tG),,KEYBOA
RD ENTRY.,.(I'"

I 49 PRINTCHRT ( 1?9) : CHRS ( 1s7) i CHR' ( 1trs) ; rAF ( lO),,TAFE E
NTRY... -... (?)'

15S PRINTCHR* I I ?9) i CHR$ i 157) i CHF' ( 1tr5) I IAE ( lOl, DATA E
DtT.... -... (f ) "

160 PFINiCiiR; i rl9) i CHR$ ( 157) ! CHFt ( 1trs) i iAB ( la),.TAFE S
AVE....,.., (4) "

170 FRINTCHRE ( 139) i CHR:$ ( 157) i CHR' ( l:t5) t TAA ( 10,).'DAIA p
FINT.., -... (5) "

1Eg PRINTCHRT ( 1:9) I CHR$ ( 157) i CHRt ( l;j5) I TAB ( 1E) "DATA V
IE}J....,... (6) "

I PO PRINTCHR+ ( li9) i CHF+ ( 157) : CHR+ ( 135) : TAF ( 1O).,REGRES
5ION. . . . ,.. (7) ":PAINICHF$ ( 129) i CHFf ( 157)

IEEFRINTCIIR* ( 111 ) I CHF$ { 157) I PRINTCHR$ ( 1f, I ) i CHRS ( 157) :
PFINTCHF$ ( 1:il ) iCHR+ ( 157) !PRINTCHET(1:11 ) iCHR*(157) :PRINT
cHRrt I 1tr1 ) i CHR' 1 157) : PFTNTTAfi (Or lB) i CHR$ ( 1.ll ) i CHR9 ( 157) i
EHR' ( 1l?) I TAE ( l@, lA) ; "Enter option.. ... "i : INFUTII

?14 tF tItl 0R II:.7 THENSOUNDIT-15,?O,5
22OIF II:1 THEN:A@
2]EIF II ]7 THEN ?@g
:4olF II=1 AND FLAG=TRUE IHEN RUN
?30 IF II=l THEN FLAG=TRUE
26@ IF II=1 THEN PROCEOARD

"7SIF 
lI=? AND FLAG=TRUE IHEN FUN

2a@ IF II=f ]BEN FLAG=TEUE
a9o 7F ll=? THEN PROCDATAREAD
:OO IF FLAG=FALSE'rHEN SOuNDl. 15,?!l.5
llg IF FLAE=FALSE THEN 7A
l?o IF II=l THEN PFOCEDIT
llg IF II=4 THEN PROCDATASAVE
l4O IF II=5 IHEN FSOCPRINTDATA
l5O IF II=6 THEN PROCVIETJ
160 IF II=7 THEN tr7o ELSE 70
fTBPROCOPTIONS
:EOFRECTRANS ( TFXZ t TRY:,a)
l?BF Fo!:sPL I NEFIT 1nfiZ I L ,YnZIord)
4OOFROCCOEF
4lOPROCDISPLAY
42@GQIOaT@
4:ODEFPROCSPL I NEF I T (l.Hz,I1,I: iord ) I LOCAL I
44OSU|4X=O: SUt1X2=O : SUnXI=6: SUMX4=O
45OSUr.!xs=o: 5Ur.1x 6=@ I SUrT=OI SUHTx=o: sUBIx"=@
464 SUrTXf=Or SUI''!N=O: SUllT?=O
47A D t L I =Ot D l?) =@:D (tr)=O: D (4) =O
4BOFOR l-I1 TO 12
49OPFOCFIT ( I )

iOONEI T

EIQBr 1, 1 ) =sUlIN: F( I !2) =SUi4Xr E(?, 1 ) =SUMX
9:@E ! 1, I ) =SU|4X?r F ( :, 1 ) =5Ul.1X? I E ( :, ?) =5ul,1x?

5f, OB 1 t' 4 ) =SUtlX:r B ( 4 i I ) =Stlrlxrl : F ( I, - ) =SLIF Y l
54OE ( l, ?) =SUrXtr: E (:,4) =5Ul1X4: E ( 4 ,: ) =crrri:
55OB I l, -:) =SUHX4r F (:t 4) =SUMXi! E (4, _ r == rr5
56@F /4t 4) r5Uf1\6r E / l, -.SUHTrE /:1 -c"M-!
57OC il) =SUtlTX?! C (4) =SUi1TXtr
EEoPFECSOLI'IATF I X (o.d )

59OENDFRDC
6E@ DEFFROCSOLTIATRt X (M:I)
61OEEI1 * *SIART OF SOLI1AIR]Y' .
A;@r.:=O: ZERo=FALSE
6fAFOE I=o TO HZ

'54@FOR ROW=I TB M'Z

65BFOF EOL=1 Io t17.

6604 (ROl.l, COL) =E (FOWt COL i

6TONEXT
-4AONE!T
49EFOR ROt{=l TO M7,

7O@A(ROUI,I)=C(FOl4l
7l ONEX T
T2OPROCDETIIATRIX (IIZ)
TiiOD(I)=SUM
74OIf DIA)-O THEN FFINTCtsF' ::: : -:i

TAB ( 12) i "NO SULUIION"
TSOIF D (o) =O IHEN END
T60NEXT
7-7BFOR 7=l 'fD L7-
TBOD{l)=D(l)/D(O)
T9ONEXT
EOOENDPROC
A I ODFFPROCDETITATR I Y irl'. :-- :-
S2OREI.1 GAUSSIAN EL IIIINA-::..
AIoFOR INDFX=1 TO llz 1

s4oFoR ROUI=INDEX+t rO rr'.
A5OIF AIINDTXI INDL''-O'.:1
E6O IF ZERO=TRUE THEN E--=.'
A7O IF ZERO=TRUE THEN.ir-:::
aBorr-a (Row! INDE r . n :1:i:.:1..
A9OFOR T=INDEX TO r":
9OOAIROiJ'l'=A'lt\DE:.-.:' : - -
9T ONEXT
92ONEXT
9fONEXT
94OSUt1=1
95OFOB I =1 T0 n-'.

. qHR' ( 1;2) i

lor
1ta

t9,:
1el:
tgl
10:
19,t
10i
10t
'tos
l1{
111
11:
1t:
tt4
115
116
I t7
118
119
1:O
121
1?2

l:4r
l:5r
1?6r
1?71
1?EI
1??t
I lot
1t1{

!{E)i
I l?!

:EGFT

lllp

\14Q
1l5C
I j6C

A'3 CCryUTftG OCTOAER 
'981

100 a&a (
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I]TOPRINTTAE ( 1O)''LOEARlTHI'!IC.
lf,BOFEINTTAE ( IO) "POWER
1tr9?tPFIN'TTAE ( 1O) "F'AFAFOLIC . .
14OOFE I NTTAF { 1O ) "CUEIIC

(5) "

(7) "
I41O PRINTTAE{ 18l) "

96OSUr=SUF.A(I,I)
9TgNEXT
9AOSUT=SUI,tr I_1 ).,r.
99OENDPROC

l OOODEFPROCCHAN6ECOL
IotOLOCAL RO{,Ji N: N=1
]g2OREPEAT
IO3OIF A ( INDEX,INDEX+N) =g THEN N=N+l
1O4OIF INDEX+N}II7 THEN 1O7S
:O50UNTIL A ( INDEX t INDEX+N) ! }O
1069 ZERO=FALSE
]O7OIF INDEX+N>I1Z THEN ZERO=TRUE ELSE l AEA
lOAOENDPROC
: 09OFOR ROI{=INDEX TO MZ
: I oONN=A (RO{,J, INDEX+N)
I 1 lOA ( RON, I NDEX+N) =A ( RO{, INDE)( }
I 12elA { ROt4 ! I NDEX ) =NN
] lIONEXT
I14OE=ii:+1
] lSOENDPROC
] 16@DEFPROEFIT(I)
: 17OsUriN=SUllN+ I
: l aosuhx=surx+E ( I r I ) : SUIiX2=Su'|X2+E ( t , I ) :
r 196SUl"lXtr=SUnXf,+E ( I, I ) ^;
lIOOSUrX4=SUl"lX4+E ( I, I ) -'4
I :lOSUl'lX5=SUl'lX5+E ( I, I )'5
: lzOSUllX6=SUflX6+E ( I ! 1 ) "6
1 f ]BSUI,,!T=SUi4T+E ( 1, ?)
1:405UrTX =SUMTX+E ( I,2) *E(I,1)
I ?=@SUI4TX2=SUHTX?+E ( I,2) *E ( I, I ) _2
: :6OSUI1TX:=5UHIX:+E ( J I t) *E ( I t t r', -:
I :7OSUl'lTz=SUl'lT?+E { I, ?} -'?
]:AOENDPROC
1:9ODEFPROCOPT I ONS
] ].OOCLS: PRINT
::lO PFINT''CHF$(1f1) r CHRi ( 157) 'CHR* ( 131) ; CHF9 ( t57) : rA
a)iEHR*(1trtr)rr'* * * REARESSIBN + + *"

r i:O FRINICHFS ( tf I ) : CHF+ ( 157) r IAE (4) ; CHR$ { ltr?) i "* * +
:GRESSION DPTIONS r i r"',;CHF'(1;i1);CHF*{r57)
I llo FRINTCHR+ ( lf, 1 ) i CHR+ ( 157) i TAE (5) r EHFS ( li?) ; "ser e.t
rne of the f ollopinq"' r CHF]G ( 1f, I ) iEHR+! 1=7) i'
: ]4OPB INTTAB { IO) "LINEAF .... (1)"
: ]SOFEINTIAE ( IO) " INVERSE ,,-, (:)'
:]5OFRINTTAE ( 1O) "EXPONENf IAL.., (]' "

14?OPRINTTAB{ 1S) "NE}I DAIA SET. . (B) '
14:]O FR INTTAB ( 10) "GRAPH TC FLOT. . (9 ) "
1440 FRINTTAE(lE)"END....,...... (lO)"',
I4SOPRINTCHF' ( lf I ) i EHR+ ( 157) : PFINTCHF+ ( 1tr1 ) i cHR* ( 157) r

FRINTCHRT ( 1f, I ) I CHR+ ( ts7) : pRINTTAE ( 1q. 2f I I CHF* ( 1l?) i,,Ent
er option.. "i r INPUTII

1460IF I ll1 THEN 14sO
147OIF II}1O THEN 145O
14€OIF I I=l THEN FROELIN
I49OIF I l=I TIIEN FROEINV
15oolF 1I=; THEN PROCEXF
151@IF I I=4 IHEN FROELOG
15:OlF ! I=5 IHEN PROCFOI{
15foIF I I=6 THEN FnOCFARA
154OIF I I =7 THEN PROCCUE I C
155OIF I I=A THEN RUI'I
l-rbglF lI=9 THEN FFQCGFAFH
197OIF I I=r@ THEN ELS
tiBOIF I I=lO THEN END
l S9OENDPREC
I6OODEFPROCLINt A9= I Y=a+brX ii: ord-:: TRXZ=O: ,FY-1=e r ENDF FO

c
161@DEFFROCI Nv: At= i Y=a+b // X 

i r ord=? r TFrxT=?: TRYT=@ i ENDF'RO
C

I62ODEFFROCEXFr A9=iY=a*EXF' (b*X ) ii : ord=li TRXZ=@: TFYZ= 1 : E
NDFROC

16tr@DEFF',ROCLOGTA+=iv=F+1,*LN{Yr',!:ofd=2:IF :Z=1:TRYZ=O:EN
DFFOC

I64ODEFPROCFOI!: At= i Y=a*l :b i': ord=: I TRxa= 1 : TFY,.= 1 : ENDFRO
E

l65ODEFFFOEFAF:A:A9=!y=a+bx!+q+r ? ' I Lard=1: rFr7,-@t IFYZ=A
: ENDPROC

l66ODEFFFOECUEIC: A+=nv=a+b*t+.*Y' :+d*l :' r ord=4: TFxz=@
: TFYT=O: ENDFROT

l,5TODEFFFOCTFANS ( TFXZ, TFYT )

16€@FOR I=1 To lll"l:l
16e@lF TFXZ=@ THEN E(I,!)=F1I,1)
t7O@1F rRxz,=l THEN E(1, 1)=LNrFiI. 1, )

171OIF TRXT=: THEN EaLI)=1./(F(I!II I

t72@ tF TFitT-=O THEN E(I,:)=F(I,:r
r / -1oIF TFiYZ=l THEN E{I,:)=LN(F(I,:))
1?4@lF IRY7=? THEN E(I,?)=1./(F(I,?) )
I TEONExT r ENDPROC
lT6ODEFFROCCOEF
1 77OREG=O ( I ) *SUMT+D (:) TSUBTX+D (:) *5Ut'tTX:+D (4) *SU!'lTXf,
1 TAOFIEE=REG- ( { sUHT )' 2/SUl"lN)
17gOREG=FEG/ ( SUI'lTf- { (SUMT ) "2/SUt'lN) )

lAOOENDPROC
1a I SDEFPFOCD I SPLAY: iLS
1429 PRINT " CHR' ( l:11 ) r CHR? ( 157)'EHF' ( lf I ) i EHF+ ( 157) : TA

F(E);CHR$(ll3)i"* * * FEERESSION * * *'!
lAfO PBINTCHR+ ( lf 1 ) r CHR' ( lE7) i TAF {9) i CHR$ ( 1::) ; "* *

FESULTS * *"'icHF$(lll)iEHR$(157)i'cHRt(tl@)iEHFt(!5
7) : 'CHR* ( 130) ; CHR$ ( 157 )

1A4O lF II=J THEN D(1)=EXP(D(1) )

lAsO IF II=5 THEN D(1)=ExP(D(t) )

lA6OFRINTCHA$ ( 150) i CHR* ( r57) i EHR$ ( 1f t ) r TAE ( 1O) ; At
t ETQFRINTCHRT { 1tr6) ! CHR* I 157) : PRINICHR1F ( 1 fO) i CHFS ( 157) i

CHRii ( 111) i TAB(lO) I "Reqr. Coe{ =" i FEG: PFI NTCHR+ ( 1lO) i CHRrf
( l=7)

l EEO IF Ord=] THEN FFINTTARIlOT ".T="ID11J
1a9OIF ord=: THEN PRINTTAB{lO) "6=";D(i)
leooIF o.d=f THEN PRINTTAE( 1@) 'a="! D ( 1)
lctoIF ord=l THEN PRTNTTAB(1O) 'b="iD1:)
19?OIF ord=l THEN PRINTTAE( 1o) "c=" r D (tr)
79a@LF o.d=4 THEN FRINTTAE( lg) "a='i D( ! )

:a8 co*rPttTtMc ocfoaER 1984

TION
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1949,lF drd=4 THEN FRINTTAA ( lO) "b=" I D(2)
le5oIE ord=4 THEN pqINTTAE(lOr rc=";D(:1
1e6OIF ord=4 THEN PRINTTAF(10) "d="iD(4)
I97t, I=GET.ENDPEOC
I9AODEFPROCOATAREAD
legoF'RtNTCHRa ( lf I ) i CHR* ( 157) i TAE ( lO. :0) : CHF$ ( I :f ) r "F IL

E NAiIE "t:INPUTI$
:gOOx=OPEN INI t
:s1oINPUT{)(,l1r.|7.
:a:@ DInE (itM7.t:) ,F ('ll.t7- t: ) ,A (4,4) ,B (4,4) ,C (4) ,D (4)
:OIEFOR l=1 IO r'lEZ
:o4EINFUTSX,F( I, l),F ( I,2)
:O5ONEII
:O6BELOSETX
IOTOENDPROC
fOAgDEFFROEDATASAVE
?O9OPRINTCHR+ ( lf, I ) ! CHRt ( !57) i TAB ( lO, 19) i CHRt { liItr) i "ENT

ER FILE NAI"IE "i!INPUTI$
21OOX=OPENOUT It
2l IOPRINTT}X, rrl17
:l2oFoa I=t TO r,ll17
2l;oPRINTLXTF ( I, 1 ),F (r,?)
2l40NEXT
2lSocLosE*x
?I6OENDPROC
?r TODEFPROCEDITT CLS
?IAOPRINT'TAB(IO)"T T DATA EDIT T +"
?I9OPRINTTAE(I?)'
??OOREFEAI
2210 INPUT"Enter data pornt"!I
227@ lF l=-99 THEN 2?7O
22fOIF I lr.,txz THEN221g
??4OIF I.: T THEN2zI O
:?5AFF I NI " FRESENT VALUE OF "IIi" IS "iF(I,I)i" "iF(I,?

)

?269 rNPUT "NEW X,Y",F(I,1),F(I,2)
227OUNTIL I=-99
?2BO ENDPROC
?296DEFPROCEOARD: ELs
zSOOPRINT'TAB(A)"* * kEYEOARD ENTRY * *"
zflOINPUTTAE(5)"ENTER NUiAER OF DATA INFUTS "Mt'Z
zaTgD I nE tr,,l!-7-, 2 t, F { |.!l.iz, 2 ), a ( 4, 4 ), E ( 4 ! 4 ), E ( 4 ), D ( 4 )
?:3OFOR I=l T0 rllz
?f4OPRINT'TAE ( IO' "ENTER XIY PATR.. '':
?]SOINPUT F(I t I ) !F(I !?)
?:6ONEXT
2]TOENDFROC
::EODEFPFoCvIEl,t: cLs
?f9OFRINT'TAa(10)"* r DATA VIEII *,"'
:4Og Il=1:IF l.1l"lz t2OTrlEN 12=28 ELSE l2=ii7
24lO FEINTTAF{1,4) i "n" i TAEi ( tO, 4) i "X" i TAE ( 16,4) i "Y"
242OFOFI=I I TO I?
?4fOPRINTTAE{3,(I rOD 21)+4)iItTAE(10, (I tlOD ?l)+4);F(

I,t);TAB{16t(I l'1OD ?l) +4) iF ( I 
'2)244BNEXT

245SI t=I2+1
2460IF I2::l'lll7. THEN I?=I2+2O
?47OlF 12it'tLz THEN I2=lrl'17
i48OX=GET: CLS
:49O lF I l=rrl1z+1 THEN :ElO
ISOOCLS: GOTO :4lO
?5I OENDPROC
21?OFOR COLUEN=I TO ( ( Ml.lZ I'IOD I OO) D MO)
2STODEFFROCPFINTDATA: CLS
?440*Fx6 tB
?55OVDU?r Il=l: IF lll'17-, tr5 THEN I:=it'17- ELSE I?=I1+14
?E6OFOR page=r TO tnnT.DlVTO) +1
?57O VDUI r:7, AsC ( "€" ! : VDUl , l4
2SEOPRINT" } I * REGRESSION * * *"
259OPFINf'TAA.1?) : " INPUT DAIA TAELE FAGE":paqe

26OOFOR COLUHN=I TO ?
?6IOPRINTTAE(5+:O*.COLU|IN-t ) ) r "n"rTAF(s+?O*(COLU|1N-1!

: "x"; TAE ( 16+20+ (COLUiIN- 1 ) | i "Y"
26:OFOR I=I1 TO I?
26IAPR I NTTAE ( E+zS* { COLUIIN_ I ) ) i I i TAE (e+:@r tCDLUI1N-1) ) i

( I I I ) i IAF ( 16+?Oi(COLUIiN-t ) ) rF ( I,:)
2640NEXT
:650I l=I:+1: I:=I:+15: rF I? HiZ THEN I:=t1t1z: lF It :.1n?

HEN 2690
265OFORk=lTOf6: vDUl r27r ASC. "l " ) ! tr6: NEIT
?67OVDU3: Ct S: VDU?: NEXT
26aOCL5: NEXT
2690 CLSr VDU::: ENDPROC
2TOODEFPROC6RAFH
27 r OX=OPENoUT ( "€BEGTEfi P " l
272OPF INTIX, A$, REG
?TfOFORI=1TO4r PRIN itx,D( I r : NEXT
274OPRI NTS)(, r1't7.
?75OFORI=lTOt lrzr PRINTi+x, F ( I, 1 ), F I I, l) ; NEYT
276oCLOSE+O
?TTOCHAIN"REGFLpT"
2TAOENDPROC
279A lF ERL=167O IHEN PRINTCHRi ( lll ) i CHEt ( 157) i CHR+ (

2)i"ILLEEAL USE BF ZERO lN DATA"
zaOO.IF €RL=I690 THEN PFlNTCHRr.lll) :CHFt(157) iCHRt(

32)i"ILLEGAL USE OF ZERO lN DATA"
28tO PRINTCHRT ( ltrl ) i CHRt ( 157) i CHFI ( 11.:-) | rAE { ! I } ! "

ERLi " ERR="; ERR

loREtt * r REGPLOT
2OPROCREADTEI'P
SAEODET: FLA6=FALSE
40 PRINT "CHRI ( 131 ) i CHRI ( 157)'CHF' ( 1 f l ) ! CHRt ( 157) i

B(E)iCHRt(13f,)r"I r. REGRESSION I l *"
59 PRINTCHRT ( 131 ) i EHR:' ( 157) i TAB ( 7) r EHF$ ( 1trz) ; "* *

APHIC DISPLAY * *" !CHRa(lfl)iCHR'(157)i'iCHR'(lfl)i
Ra ( 157)

6OPRINTCHRI(151) icHR:l(I57) r " ':FRINTCHR+(1?9) icHRa
571i" "

7cl PRINTCtffia ( l?9) icHRt ( 157) : CxFt I I :51 r TAE ( lO) "R
SION FORiIULA USED IS"

8O PRINTCHR+ ( l2?) ; CHat ( 157) i CnRa { I :5) i TAB ( 10) iAt
90 PRINTCHRa ( l2?) i CHRt { 157) i CHFa I r :5) : TAF ( 19r "8e9.

e{. =., i REG
loo PRIiITCHR:; ( 12?) i cHRa ( 157) : cHRa ( l l5) I rAE( 1o) "a=" ;

1)
t 1(, PRINTCIIRt ( 1?9) i cHRt ( l57r i CHR5 ( I l5) i TAE ( 1O) "b=" i

2)
t20 PRINTCIIRa ( t?9) i CHRa ( 157, i CHR' ( 115) i TAB ( lO) "c=" i

3)
l3el PRINTCHRT ( 129) i CHF' ( t 57 ) i CHRt ( I 15) i TAF ( 1O) "d="D

)
t4OPRINTCHR' ( l5l ) i CHRt ( 157) : PRINTCHFT ( 151 ) ; CHR9 ( 157

PRINTCHR*l 1f,l ) iCHRt( 157) :PFINTCHRa (rl1 ) rCHR+( 157) :PR!
CHRa ( 1f I ) i CHRI ( 157) : PRINTTAF (O, l8) I CHRt ( lll ) ; CHR$ ( 157
CHRS(132) iTAB(5r lA): "Do you {.nt hardropy"!: INPUTI+

I5O IF I$. \"Y" AnlD I' "N" THEN SOUND1!-I5r?O,5
160 IF Ita>"Y" AND It, ..N" THEN 14O ELSEIF It="Y"

N FLAG=TRUE
!TOPRINTCHF' ( l:l l aCtFt ( 157) : TAE (5r 19) r CHF' ( 132) i "E

. Xl,XINT,X?. - "i : I|9UTXl TXINT,X2
175 lF x2.:x7 OR xlNT(=O THEN PRINTCHAT(III!iCHR+(!

; IAB (21, l9) ; "
IBO IF x?<x! OR XINT.=O THEN t7O
l9[,PRINTCHRa{ l3l ) :CHR'( 157) iTAB(5,20) icHR+( 1f,?) ; "E

r Y1,YINTtY2.. -;: INFUTYI iYlNT,Yl
195 IF Y?, Yl OR YINI,=O THEN FRINICHR*!111) iEHBt(l

i TAB (21.20) i "
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:OO IF Y?{.Yl OR YINT,.=O THEN 19S
it otioDE4
:?O IF FLAG=TRi-!E THEN PEOCHEAD
?]OPROCDATADRAU
:4OPROEEURVEDRAI{
:5O X=GET
:60 IF FLAG=TRUE THEN PROCDUI"IP
?7q FLAE=FALSE
:AOHODET
I9OPRINTTAB( 1O| 1O) ! "ANOTHEF 6RAFH"rrINFUTIs
IOO IF I*rl"Y" THEN 29OELSEIF I$="Y"
s
:19 CHAIN"REERES9T ON"
]?6 END
:;ODEFFFOCREADTEI"IP
r4ax=rrPENiN ( IeREETE!,Pr' )
]SOINPUT*X I A', FE6
l60Drt1 D (4)
ITOFORI=1TO4: INPUT*X rDi I ) : NEXT
rB@TNPUT+X r rtlZ
:9ODril F fl.l|12,2 )

4OO FOE I=lTOl"lt'lZ: INPUTIX, F i I, I ),F ( I t 2) ! NEXT
4loCLOSEttX
4SOENDPFOC
4fODEFPEOEDATADFAId
44Ol'lOVEl r 1, X=X INT
45OREPEAT
460DRAI{ ( 1:79} ( X - X r ) ) / ( X ? Xl),1
470DRA1{ ( 1?79* { X Xl))/(X?-X1),?O
4BO1OVE <L?7?, \v,- X1) ) / (X?-X1) ,1
a90X=X+x INT
:6OUNTIL X.!X?
!1Ol'rUVEl,1:Y=YINT
i?OREPEAT
,r:oDRAW rr (19?f,r(Y-Y1))/{Y? Yl)
,4@DEAIJ rO, ( lo?f,, (Y Yr ) ) / ( Y2-Yl )
tsotlovE 1,(to?f,*(Y Y1) ) I (Yf-Y1)

sTOUNTIL YJY2
rA@ FORI=r TO fifi7
59O XD=F ( I,1) -x 1: YD=F ( I , ?) -Y1
.aaF8occEoss ( 1?79*xD./ (x? x1) r lo:f,*YDl (Y? Yl) )

JlONEXT
SfOENDFFT}C

6TBDEFPROCCURVEDRAI4
6BOBa=lrI Dj' (A+ t tr, LEN (At) -2)
6?Ea=D(t) :b=D(2) ic=D(f ) :cl=D(4)
TOOFOR X=Xl+( (X?-X\t /lBg)TO X? STEF (X2 Xl ) /lOO
71AY=EVAL {F3)
72O IF X=X 1+ ( ( X?-x 1) / loo) THEN 7so
730DRAW { 1279* (X-Xl ) ) / (X2-Xl ), ( lO?;5r (Y-Yl ) ) / {Yz-Y1 )
740 EOIO760
750 t109E 11279* < X-X | ) ) / < X2 X1)i(10:,'{*(Y-Yl))/1v2 Y1)
T6ONEXT
TT6ENDPEOC
TEgDEFPROCHEAD

aos cLS
a10vDU2
B?OPRINTTAB(B)"* T * REERESSION T * *"
E3OPRINTTAF(7)"* * * GRAPHIC OUTFUT } 1 }"
A4OPRINTTAE(7) "CUAVE IYPE: " i A9
A56PRINTTAB (7) "REGRESSION COEFFICIENTS"
A6OPRI NTIAB ( 1O) "a=" iD ( r)
BTOPRINTTAB ( 1O) "b= "; D (2 )

aaOPR INTTAE ( 1g) "c="iD (5)
B9OPFINTTAE ( 1O) "d="; D (4)
gOOPRINTTAE ( lC,, "CoEf f i ci ent o+ determi natl on=" : FEG

THEN

9I OPRINT "

6trODEFPROCCROSS (X, Y)
64O|'IOVE (X-9) . (Y+9) : DRAB ( X+9)
5SgtlOVE { X-t) , (Y-9) !DRAI{(X+9)
66OENDPROC

9?OPRINTTAB ( 16) t'rX 1=n I X I i TAE (?O) r " X INT=" r X INTr IAF (tro)

gSOPiINTTAB ( lS) t "Y1=" i Y1 ! IA8 (?O) i "YINT=" i YINTi TAB (f O)

94CIPFINT"

95EVDU5
96OCLSr ENDPROC
9TODEFPROCDUI'IP
9EO*FX6 ! O
990VDU2

IOOOVDU1 ,27, r,65,1,4
IO1SFORLZ=6 TO 39
tozovDut t?7 | | ,75 tt tO I I , \
lO3OFORTZ=f,r TO I STEP -l
lO4gFoREz=l TO S STEP -1
IOsOVDU1 , ? (HIr,tE +12*3?O+G7,+|Z+B)
to6aNExr6z tr7,
lo7ovDul.13,I ,lo
ISAONEXI LZ
I B?OVOU 1,27,1t50,f,
1 IOOENDPROE

I
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Maearet Slehge,

Singalong is a program to help
children who have just learned to
read music or play the recorder.

The chosen song is
displayed as written music on the
s,creen. if words are included a
red ball bounces above the word
and below the note.

There is a choice of three
songs from the program data or
cassette tape modules can be
created and read in.

The program data has the
format: 1. The song title 2. The
number of notes and silences in
the song. 3. and 4. Time
signature. 5. A flag to say
whether words are included. 6-
The pitch of the notes.

Notes A to G have their nor-
mal value in the descant recorder
range, C'to G'are in the higher
octave.

As the program is designed
for young children key signatures

Hum alonE to the tune of
this flexihle sonE player
and generator. Children's
parties will never be the

same again.

are not used. but there is Droul
sion for shams and flas as al
cidentals I

If the pitch is 'R'this meansl
'Rest'of the chosen duration I
The duration of the notes- frol
semi.demi-ouavers rl
semibreves. Tire crotchet has I
duration of 8, to make ttl
arithmetic easi€r. and there is nl
syncopation. 8. The word ol
syllable belonging to each note,I
have included inverted commJ
only for empty skings or word
with leading spaces, as they arl
not necessarv otherwise WhJ
choosing to' make a moduld
items I 3 4and 5 are pnterel
first. foliowed bv the oitch. durJ
tion and word'for Lach nod
There is some enor trapping f
limits and rhpre is an editnl
routine if desired. I

The taDe is wrrtten and thl
song played back before the pr{
gram refums to the menu. I

tItIIIIItIli

\\\ii\\xi ltlu I

HOW IT WORKS
lnteger Varlables

Note number in editing routine.
Module flag.
Loop variable.
Horizontal position of note.
Stave position.
Vertical position oI note.
Loop variable when drawing stave
Time delay Iactor.

Strlng Varlables

A$
B$
B$
CLEF$

DOT$
G$
TITLE$
T$
w$

G
I

J
K
L
M
N
P
z
ALONG%
ADJUST
BAR
BETWEEN
cH%
DUR
INC
LASTK &
LASTN
LOUD
MAX
MET1 &
MET 2
NUMBER
PITCH
SKILL
WIDE
WORD
xx&

LINE
LINE
LINE
LINE
LINE
LINE

ts slowest

Pitch letter (A to G).
Octave flag (' for higher octave).
Sharp(l) or flat(b).
The string of user defined characters that make up the
treble clef.
User defined character for note.
lnput string variable.
The title of the song.
File name oI tape module.
General input string variable.

The duration of each note-
The pitch of each note.
The word or syllable for note

REPEAT or MENU flag in PROCMESS
Loop variable in PROCBOUNCE
Loop variable.
Loop variable.
Stave position variable
Loop variable for staves.
Vertical position variable
Dummy variable Ior cass€ne rourines.
Vertical position ol dot.
Distanc€ between notes
Of{set for first stave.
Duration of bar.
Distance between staves
Menu choice.
Duration of current nole
Distance betwee. lines on slale
Last position of bounc:ng ball

Loudness of the note
Maximum number of letters in word
Time signature

Number of staves on the rreen.
Pitch of the dore.
Factor for dowing do$'l music 1

Number oI characters per line.
TRUE iI words are incltrded.
Position of tail oI note.

Anays
D% (28)
P$(28)
w$(28)
LOOK,
uP% (7)

Numerlc Varlables

Maln Program
A lookup table with the pitch of A,B.C.D,E,F. and G

B
D

USEd iN PROCLEAR,
Number of notes in the song
Duration of bar so far.

30
40
60
70
80
90

P
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B%
c%
l%
K%
t%
N%
Y%
T%

Selects mode and removes cursor.
Accesses Initialisation procedure.
Menu procedure .

Beads data or module.
Displays the music.
Plays the music.



20

00
10
20
30
50
50
70

0
0

l0
l0
l0
-0

PROCREAD
Reads program data. Note the variable RESTORE
srarement in iine 130 when renumbering.
PROCSCORE
Centres title.
Draws the staves.
Accesses the procedures to calculate anddisplay the music
PROCIUNE
Calculates the note.
Delays until the sound buffer is empty to synchronise
sound and movement.
Sounds the note.
If the song has words, the current word is emphasised by
a ball that bounces above the word and below the note.
PROCINIT
Sets up maximum length str,ng variable.
lnilialises variables. dimensions arrays.
Sets each element of the sking arrays to maximum
length to save the computer allocating more space later.
Sets up the user defined characters
Defines CLEF$.
Reads the Iookup table.
Sets colours.
PROCSHOW
Calculates note position
Prints rest.
Calculates pitch.
Adjusts for upper octave.
Prints note.
Prints tail.
Checks for end of bar.
Prints word if any.
PROCBAR Prints bar lines.
PROCTAIL UP (XX,YY) Prints rail ior lower notes.
PROCTAILDOWN(XX) Prints tail for upper notes.
PROCTITLE Prints title
PROCSTAVE
Sets start of first line.
Draws five lines.
Prints clef and time signature.
PROCMENU Prints menu.
PROCLEAR (A,B) Clears screen from A to B
PROCPLAY
Decides if note drawing is open or closed
Decides if note is 'dotted'.
Calculates note position, adds duration to rotal.
Emphasises first note in bar.
Checks for silence.
Calculates the pitch of the note from the position of
(ASCII-64) in the lookup table.
Looks for higher octave, sharps or flats.
Adjusts for higher octave.
Adjusts for sharps or flats.
PROCMESS Prints message.
PROCBOUNCE
Prints ball in last position.
Moves ballup. As the cursors are joined, the old image is
not blanked.
Blanks round the edges of the new image by printing its
complement in the background colour.
Moves ball down.
Blanks round edges.
Updates last position.

PROCLOAD Loads module.
PROCWRIIE Writes module.
PROCWAII(I%) Delays for T% microseconds.
PROCTAPE Accesses PROCLOAD or PROCI(EY and
PROCWRITE.
PROCKEY
Input and verify title.
Input and verify time signatures
Asks if words are included
Further instructions.
Prints headings
Input and uerlft pitch. the entry is printed in black when
complele and correct The entry is put first into a dummy
uanable. WS. to save the computer allocating unnecessary
space.
Checks Ior end of data.
Inputs and checks duration.
Inputs and checks word, if any, using a dummy variable.
lncrease note number.
ff last enty has been made, a space is cleared for editing in
structions.
Accesses editing routine.
PROCONSTANTS, Calculates bar size. and distance bet
ween staves. depending on maximum word length.
PROCEDIT
Prints instructions. Input and check which line is to be
edited Checks for end.
Input and check pitch.
Input and check duration.
Input and check wprd. if any

1380
1490
1600
1630

520

1700
t7 70,1720
1730-1770
1780
1800
1810
1830

1840
1850
1860
1870
1880

1890
2040

2080
2090

2100
2110
2120

FUNCTIONS
1910

7940

1970

l0
90
30
40
50
60
70
30
90

FNWORDOK is true if the word has no more than max-
imLlm lenqth.
FNDUROK is true ifthe duration is greater than zero and
less than 65.
FNPITCHOK is true if:
A$isRorfromAtoG
B$ is ' or empty
C$ is # ,b, or emptv.

12100
0
0
0
0
0
0

CONCLUSION
I have written the progiam ,n this
form hoping to make it easier to
type, the display fairly clear, and
as many options open as possi-
ble. Unfortunately it makes the
program too long for many more
than 28 items in the arrays.

It is possible to shorten the
program using some or all of the

following techniques:
The program can be wdtten

in MODE 4. giv,ng a two colour
display. The names of the pro-
cedures. functions could be
shortened, and more advantage
taken of integer variables.

If you also remove any pro-
cedures that you do not wish to
use, gou may even save enough
space to include a screen dump-
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PROGRAM LISTING
1

r

{3c
4{:

MODEL B/ELECTRON

fiL

PRI NTWt: GCOLO | 7

)

TOREII'*SINGALONG}}
:oREnr* by t'1.sTANGER ( 19Eltr) r*
f,Ol'lODE l! l&FEOO=& 1o?OOA
4OFROE TN I T
5OREPEAT
6OFROCNENU
TOtFEZ=1 PROCFEAD ELSE PFOCTAPE
AAPROECONSTANTS : PROCSCORE
?OREFEAT: PFOCTUNE: FROCBESS: UNT ILtj=t;: CLS

lOOUNT ILFALSE: END
1 10:
1?ODEFPROCREAO
l;oEEsToFE (?1?o+ (4!lrcHz) )

l4OREADT I TLE', E, IIET 1 . I'IET2, IIOFD
I5OFORNI=ATOE-1 : AEADP, o,., : NEXT
l6OFORN.=OIoB l :FEADD7 G ) :NEXT
170IF I{ORD=TRUE FoRll=oToB- I i READlrlS ll:): NEXT
lAOENDPFOC
190:
]O@DEFPEOCSCOFE
:1OVDU4: COLOUR?: PRINITAB (28,- (LEN (TIILES) ) /f ,O) i TITLET

r VDUET GCOLOT T
IIOFORM=NUMER TOTSTEF- l T FFOCSTAvE ( 

1.1 ) : NEXT
2]OFORJ =OTOB- i : PROCPLAY ( J ) : PROCSHOIiJ ( NUiBEF (J DMLO

N6Z), (J r'rOD ALONGZ) ):NEXT:ENDPROC
?40:
?SODEFPROCTUNE
:6OFORJ=[,TOE- 1: PROCPLAY (J )
?TSAEFEAT: UNTILADVAL ( -6) = l5
?BOSOUND 1 ! LOUD TPITCH, DUR*STILL: SOUND 1 ,O, O, 1

:9OIF I{OFD=TRUE PFOCEoUNCE (4- (J Dlv ALON67.) r (J lroD AL
oNGZ) )

SOONEXI. ENDPROC
tr ro:
:2ODEFPROC INI T
;trOiAl=5: lllt= " ": FORX= l TOiiAx: ul'=w$+ " X ": NEXT
J4OWIDE=491: ALoNGz= (ll|lDE-3) DIv HAx: (ORD=TRUE
T5OLASTT=S: LASTN=A! SKILL= 1

;6ODI MLOOkUPZ ( 7 ) ,F 1* (28) ! DZ (28) ,l{t ( ?8) : Y7-=O! INC=24
:7OFOR|. = I TO:E: P+ (H ) = "F 'ii": tl|S (K ) =t4*: NEXT
aBavDU?J t7?7 | r? | L E,9,I,9,9,9 r ?
f,9OVDU?tr,228,9, 1O ,1,2,24,4O,40 r7? t71
4ot vDu23 t 7?9, t36, 136, 1 36 \ t36,7? t 7 ?, 4 t 4
41gVDU2tr t 23O, A, E !A ! A, B r A,BO !:?
42qVDU21t2al ,3? | t6,t6 tt6,t?,64 | L?A tO
43OVDU?J,f:!?,O,60, I?6,?55,?:5, 126,60,O
44O9DU2] ,233 ,O i 60 ,66 | t2? | t29 ,6A , 60 ,O
459VDU?3,2f,4,O, g !O,?4,?4,O tg tg
46O9DU23 t235,O tO,?4,60,66,60 t60,?4
47 q!DU?3 t 2i6 t?4 t 6@ ,6A , 6O ,60,24 , D , O
4AAVDU?3 t?37 ,O tO,3O,3O,24 ,24 ,24 ,g
49OVDU?1 | 2iE rO ,24 | 6S | 60 ,60 | 6B t24 tg
=oovDu? 

i r2:i9 ro ro, o ! o r 195,: -il .255 t:55
5lOVDU?I,24O,2s5r 255 | ?Jr I r9s,O !O,O,O

5:OCLEFt=CHRt2?7+CHR:| 1 0+CHRTA+CHR$?28+CHRS 1 0+EHFf A+CH
Ra229+CHRa23 1 +CHF:iCt+EHRtE+CHR!a I O+CHR*?30

g4OFOR I=1 TO 7:READ LOOkUPZ ( I ) : NEXT I
550VDU 19, O, 7, g I O, o: vDUl 9' 3, O, O t O, Or vDUl 9, :, 4, @' A I O
56OENDPROC
37@.
SAODEFPROCSHOI| (N,F.)
59ONZ=BETlilEENlN-ADJUST : KZ=K*5211'lAx+96
600IF LOUD=O Z=NZ+44: rOVE K7., Z: PFINTDOTT: GOTO65O
6lOZ=N7-+ I ?r (ASc (A5) -64) -4El! IFA*= "4" OR A3= "8" Z=z+44
620tFBt=r'r t=z+84
6JOIIOVE KZ, Z: PRINTDOTT i C$
640lF PITCH )=97 FRoCTAILDOIIN(87.) ELSE FROCTAILUP(Ez,

z)

65OD=D+DI.R : IFD>-BAR D=o3PROCBAR
660IFIERD=TRUE GC(L0'2:mryE KZ,N7-96
5TOENDPROC
6aO!
699DEFE'ROCBAR
700t'tovEKT(+f,2*i'lAx-16rN7+?6: DRAI{KZ+l?}llAX-l6,NZ
TIOIFJ=B-1 l,tOVEK7.+32*l.1AX,N7+96: DRAl.lllZ+i1*rlAX rNZ
TzoENbPRoc
730!
T4ODEFPROCTAILUP{XX tYY)
75EIF PITCH=53 lttlVEXX-3O'Z-tO:tlOVEXx-lo, Z-tO! DAA{Xx+9

gtz-lo
T60IFDUR>=32 ENDPROC
770l.lovExx+30i 2- 10: DRAltxx+sor 2+48: IFDUR 6 ENDPROE

TSODRAI{XX+64,Z+32: IFDUR>3 ENDPROC
790t!ovExx+30, z+40! DRAlllXX+64, Z+24 : ENDPROC
aoo:
ATODEFPROCTAILDOI{N ( XX )

B2oIFDUR>=3? ENDPRoC
AJA|iOVEXx r Z- !5! DRAllXx 

' 
2-64! lFDlJRi6 ENDPRoD

A4ODFAUIXX+24,2-48: IFDUR>5 ENDPROC
aSolttlvEX X t Z-56: DRAIIXX+24 r Z_4O: ENDPRoC
€,60,t
BTODEFPROCTITLE
AAOVDU4: !&FEOO=& 1O2OOA! COLOUR?
E9oPRINTTAE ( 13t5) i "*+*lt** t**tll'
9OOPRINTTAB ( 13) i '!|} tn
gIOPRINTTAB ( t3) i "t SINGALONG l"
92OPFINTTAB( 13) i "* l"
93OPRINTTAa ( l3 ) i "ilix*i{I*{ttr"
94OENDPROC
95O!
960DEFPROCSTAVE (L)
97EVDU5:6CUL0,3:YZ=O!L7.=L+BETL€Efr ADJiST
9AoAEPEAT: l"lOVE EtLZ+YZ: DRAII1:79.Lr.'Y7:r Y7=Y7.+1NCr UNTIL

Y7.=5rINC
9gOltOVE O 

'LZ+ 
( 4* INC) : FRINTCLEFI: : lrOVE-:4@ 

' 
L7.+ (:* I Nc) :

PRINTTIETI:I'OVE .24O,L7.+(2TINC} IFFiNT'''Ei?:ENDFFOC
uroo.
lOlODEFPROCNENU
IOzOPROCTIrLE! COLOUF! I D=S
IOSOPRINTTAE(rrra)i"DO YqJ !lI5H ro usE ':coLoUR:!PFtNT,.,"I.DATA FROII THIS PFOGRAII- ":.DATA FFOI1 A MODULE"IC

OLOURITPRINT'''"PLEASE ENTER I Ot :"
10,40REPEATCt=6ET:!: IJNTILC!= I _ OF CS= :" : CZ=VAL ( C+ )

IOSOPROCLEAR (?O t f,O) : ON cz rcr!:060!1aBo
IO6OPRINTTAB(I'l8)i"PLEASE tArE YOUF CHOICE":COLOUFf:F

RINT,,"I.LONDON'S BURNINS"'':.I€I{'HE DAY IS OVEF"'"f.F
EASE PORRIDGE":COLOURIrPFIN- ENTERl,: OR -"

- IATOCT=GET$, CHZ=VAL { Ca) : :cg-r: : --F at':' I GOTeleTO
IOAOCLS: ENDPROC
TO9ODEFFFOCLEAR (A. B )

l IAOFORJ=A TO B.FRtNiTte ?...1 iSTFM*i19," "):NEXT
l l IOENDPROC
1l?o:
1 I:ODEFPROCPLAY (J '
r14ollF=l{t(J):DUF=D:a i!: IFOTJR =r6 DOTJ=CHRi:Itr ELSE OOT

t=CHF.t2J?
I150IFDUFI XOD _=O 

DO it=DCrt.C.iFt:14

o
I
I
I

1 l5OB5=" " r Ca='": A'=LEFT
117OIF D=Dtn LOUD=-r5 E
1 IEOIFAT="R" DOTt=CHA*2

LSE
(J ) ,1) : D=D+DUR: IFD=BAF D=O
LOUD=-1f,
OUD=O: ENDPROE

1 19OF I TCH=LOO|. UP7. , ASC ( At ) -64 ) r IFLEN {Ft (J ) )=1 ENDF-EoE

1?OOB+=ftID:i (FarJ),:, ! ) : IFLEN(Pa (J) ) =J C*= ID$1F* (J),3,
l)
1:lOIFAt: . "' ' Ct=Ba: Bt="'
1a:OF tICH=LCOI UFii (ASC (Aj) -64, : IFEt=' i !IICH=FITCH+4e
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: 2JOIFCI=.I'" PITCH=PITCH+4: ELSE IFC'="b " PITCH=PI TCH 4
l24OENDPROC
i?50r
1 26SDEFPROCI'IESS
: :TBGCOLO I I : l"lOVE54 ! 32: PR INT"PreEs SPACE to repeat' RETU

: N f or menu" : REPEAT: 6=6ET: UNTILG=I:! OR G=32: GEOLO' 3: END
: toc

i28Ct:
I 29EDEFFROCAOUNCE (N t ti)
I fOOECOLO, O: I'IOVELASTK , LASTN: FR INTCHRSz55
1 I 1 ONz=2?4*N.-.?E : KZ=K* 32*t1A X + | 2A
i:i:oFoRr=oro3! GcoLa,o! r,rovEKz,Nz-68+I*4: PRINTCHn$2]g
i lisccoLo | 1 : iovEKT ! Nz-64+ I*4: PRINTEHR'25S: NEXr
1l4oFOR I =STOOSTEP- 1 : ECOLO rE: I'IOVEK7. t NZ-56+ I *4: FAINTEHRT

I isoGcoLo, 1 I iovEKT t N7-64+ I*4: PRINTCHRa2f,6: NEXT
ii6OLASTK=KZ!LASTN=N7.-64:GCOLO,3!ENDPROE

1]SODEFPROCLOAD
1f?SCLS: INPUTTAE ( 1,7) "NA|'1E oF TAPE "6$: Tt=6$r PROCLEAR (

.12)
1 400IFLEN (T$) ( IORLEN (T5) >1oGOTO1390
:4IOPRINTTAE(7t1=)'PLACE YOUR CASSETTE IN DECK"'TAE(14
AND PRESS PLAY"

14?OX=OPENIN T$
i 4;OINPUT$X, TITLEI, E t I'!ET 1 I I'1ET2, NORD
144OFORIZ=OTOE-1: INPUT*X , P3 ( I7) : NExT
i45OFORI7(=OTOB-l : INPUTxx,Di( ( IZ) : NExl
1 460IFI{ORD FOR IZ=ATOB-1 : INPUT*X ! td3 ( Iz) ! hl€xT
l47OCLOSE*X:PRINTTAB(7,20)"DATA LCIADED": PROC!{A I T (2OO ) :
-sr ENDPAOC
1488:
I49BDEFPROCWR I TE
ISOSCLS: INPUTTAE { 1,16) "NAIE tF TAPE "G5:T9=Gi}
r 5l oIFLEN (ra) { loRLEN (Tr) >rO GOTOr500
: 52SPhINTTAB (7,-15) "PLACE YII.N CASSETTE IN DECK"' TAE ( 12
AND PRESS REEORD"

:5JOX=OPENOqI It
:,4OPRINT+X,IITLE$,B,I"IETI,I"IETz,I{ORD
l55oFORI Z=O1OB- I : PRINTIIX tPt ( Iz) : ilExT
: s6oFORIZ=OTOB-1 : PRINT*X I D7. ( IZ) ! iExT
I 5TOIFWORD FORIZ=OIOB-1 : PRINTIIX t 9l+ ( I :1 ) : NEXT
-iAOCLOSE*X:PRINTTAA(7r20) "DATA 5aVED": PROCWAITI2gO) :P
CLEAE (2O 

'2O) 
: ENDPRoE

r590:
:6OSDEFPROCI{A I T (T7.)
: 5 tOTIllE=O: REPEATT UNTILTII'lE)TZ: ENDPROC
I5?O:
:6:gDEFPROCTAFE
1646CLS:PRINTTAE{tr,15)"DO YOU l{IsH TO ttAl.,E A NEI,J TAFE
' /N) ?":REPEATE:r=6ET5:UNTIL63="Y"OR6a= N": PROCLEAF(5t6)
Isss IF 6t="Y "PROCKEY: PFOCWEITE; CLS! ENDFROC
:56C,CL5.PRINTTAE(5,15) "DO YOU NISH TO LOAD A TAFE (Y/N

, : REPEATG'=GET': UNT TLGIS="Y"ORGJI=!N"
:57OIF E$="N" RUN
I TagPROCLOAD: ENDPROC

: TOODEFPROCKEY
. -1OCLS: PRINTTAB (a,I ) "ENTER TUNE"
. ??EPRINT"TITLE OF TUNE.,i :REPEATINPUTIIILE.:UNTILLENIT..E$)'0ANDLEN (TITLE$) <40
:':gPRINTi TITLE$rCLS:PRINT"TII'lE SIGNATURE":PRINTTAE (19
r-) " "
. -40TNPUTTAE (20, 14) tlETl
- -5qINPUTaAB (20 r r7) ilET2

THIS CORRECT?": REPEAT: EJ}=6ETSI UNT ILGf=" Y

. -TSIFGt="N"GOTO171O
-BO PRINT"DO YOU UIANT TO INCLUDE WORDS? " r REPEATG+=GET

j : lNIIL6t="Y"ORG$="N"
-eSIFG$=aY! {ORD= I ELSE{ORD=S

-3OOCLs:FRINIIAB(O,JE)i"ENTER e {RETURN} aFTER LAST EN

I{ORD PRINIIAA (25 rO) ; "lrloFD"
1A2SE=g: COLOURS: REPEAT
IBSOREPEAT: PROCLEAR (B+1 , B+1) : COLOURI: PRINTTAB (O, B+l ) I B

+ 1: INPUTTAB (5 t B+1) i I'I': UNTILFNFITCHOK: COLOUR:: FFINTTAB (5
,E+1) ,llt!' "; : P:l lB ) =UJ+
1B4OIFP'(B)="E" GOTOlEEE
TASOREPEAT:PRINTTAB(l5,E+1)i" ":COLOUFl:INPUTTAB(15

,a+1) , DZ (B) : UNTILFNDIJROH {B) : coLouRl: PRINTTAE ( 19,8+1 ) i DZ

tE6OIF I{ORD REPEAT:PRINTTAE(?5!B+1) iSTRIN6${14'" "):CO
LOURl: PRINTTAB (25 | E+1) i : INPUTL INE 

' 
ul$: UNT ILFNUORDOI':: COLO

UR5:PRINTTAB(?5tE+1),{e!" ": : rJt (B) =llJt
1A70B=B+1
IAAOUNTILB=24 OR P$ (E) ="€" : IEP+ (E) ="e" P::r (E] =" " I FROCLE

AR (B+1 ,50)
IA9OPRoCEDII: ENDPROC
t?oo:
I9l ODEFFNI{ORDOK
19zOIFLEN (tJt) ).|'lAX =FALSE ELSE=TRUE
l9]o:
l94ODEFFNDIJROK (AA)
1959,lFD:4lA7,) <-r OR DZ(AZ):64 =FALSE ELSE=TRUE
l96Or
IgTODEFFNPIaCHOK P=FALSE
19AOAi=LEFT' ({t' 1)
19?Oat=" ": C5="'. IFLEN (N$ ) >1B$=fiID* (UJ+, ?, 1 ) I IFLEN (Ul+) =;
C+=ltIDt (N9i3, l )
2SBOIF(LEN({t)=? ANDE:I!>"'") Cs=E+.8*="" ELSE C*=""
2O1OIF(Aa="R" ORA$="@" OR (ASC(At) 164 ANDASC(A5) 17?) )

aND (B+="."OR B+="") AND (Ct="b"ORC$="S"OR C$=".') F=TFU
E ELSE P=FALSE

2O2g=P
?o3cjr
?O4BDEFPROCCONSTANTS BAR=64*l'lET 1 /l'lET:
2O5OIF I{ORD=TRUE BETHEEN=224rADJUST==?:NUMEER=4r MAx=5

ELSE EETBEEN=160:ADJUST=?6:NUHBER=6:l'!AX=:,
296OALONEZ= (BIDE-J) DIv r'lAX: ENDPROC
2O7@l
2OBODEFPFOEEDIT
?O?OREPEAI:PFINTTAE(Ot29)i"WHIEH NoTE DO YoU IJANT T? E

]IT"'"ENIER O iFEIUI{N; TO FINISH": INTI]TTAE(J:J,:!)Ii1:EZ=
VAL(!J*) TUNTILBZ(:B+1 AND B:4: !.FROCLEAFIa9,lor: iFET-=O EN

DPROC
?IOOFEF EA t : FFocLtAF (azt B:.r : COLOUF' : I'l. l N t'AB r o. E1 i F'-: i

NFUTTAB (=rEZ),W*! UNTILFNPITCHOII: COLOURI: FFINTTAE (5'EZr r

W*i " "i:F*(47--l)={$
fI lOREFEAT:PRINTTAB ( 15,E2) r " ":COLOUFl:lNFUTTAF{15t

AZ) ,DZ (BZ-I ): UNTILFNI}UROI.: (E:Z 1):COLOUR]:FFINT]AB{15'E:4)
:Dz(BZ 1)i" "i
2l:OIF WOED EEPEAT:FFIN-ITAE(15!EZ) ;STFIt'lG+(14,' ") :COL

OUKI:PRINTTAB(:t,EZ) ; : INFUTLINE't!+:UNTILFNL]OFEOl : iOLIUF
;:PRINTTABr:5,EZ),l.iili " " i : U* iBZ _ 1) =l,Jt
:l;oGoro2090
:l4OENDFROC
?t5oDATAB9, 97, 5;, 61, 69,71 !Al
aI6ODATA"LONDON ',S EURN ING" , fS,:,4, t
:17@iATAD,D,6,G,D,D,G,G,A,A,8,E,A,A,e,E,;-.0',,i',.D',,D

,c',E,FrD',,C',,B,tr
T IAODATA4.4,8, S,4,4,4, e,4,4. s, B,4,4, B 

' 
a. E, l i, ! 4, 1t,:r l4.

a, a,4,4,El,8
lr9ODATALon,don;,bLr.n, i ng,Lcn, d-ne,L!.in. r nq. iel.h.'

the" , eh-, gi ne, {etch, " thE",en,s1ne.F:rE,F1re.FirE,F,rE
, Pour, on t Ha, -ter. po(r. an, aa 

' 
-tE.

::OODATA"NOI,J THE DAY IS OVEF",a4,4,4,-i
!:1ODAIAB,E,E',,C,D,E,C,C,E!E,;,F,E,A,A, j,t',,L',BtE,

:i:ODAIAE. a, A, A, 16. 16,8, a, e,6,14, E, e, E,9, E J 1tr 
' 

tE 
' 
E 

' 
t], e

,a,24,El
lz]ODATANow,the!.lay, i s,o, vEr' rir qht' I E,d-ai, i -q,nrEh,

"",Shad,-Ers,of,the,eve,ninqrSteil'" r ",.rEss," the t

:]TIODATA'FEASE POFR I DEE' , 19 , 4 ! 4 t O

2r5ODATA6, G, A I E, R, C , C , C ', , B ! F ! G ! 6 , A , E , E , E, A t A ) C

2a6ODATA8 , 4,4, B, E, A,4 , 4, E , A, E t 4 , 4 , 4 , 4 , S , E , E , 1b:toPRINTTAB (5tO) i "PITCH" : PRTNTTAB { l5,S) i "DURATION" : IF
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For some time now hardcopy for
the BBC Micro system has relied
on dot matrix p nters along the
lines of the wellknown Epson RX
and FX80s. Features and. cor-
respondingly, prices vary over a
wide range. Now Epson have ex-
panded their product range into a
colour printer-a FX80 lookalike,
and four colour plotter and two
very interesting developments
from all BBC and Elechon
owners point of view, the P80
thermal hans{er. and P40 ther-
mal printers.

Now these printers are
rima ly designed to complim€nt
pson products; the P40 sits

A new range of printers
introducing new

technology.

tips or oil based fibre tips lor OHP
film. Both film and ordinary
paper are moved around in one
axis while the pens move in the
other. The mechanism rattles
away, jerkily drawing at 230mm
per second. Slower speeds can
be specified to produce higher ac-
curacy. The actual movement o{
the pen is in units of 0.1mm and
in 0.1 degrees of rotation.

The plotter is also intelligent,
with a number of useful facilities
built-in. There are commands to
produce pie charts and bar
graphs with automatic labelling.
The HI'80 commands. including
circl€ and arc drawing and pie
chart hatching. are given as one
or two letter sequences together
with the relevant parameters,
much as control codes for a
printer. This allows for plotter
control from within application
programs. The printer com-
mands. which enable text to be
drawn, are compatible with Ep-
son dot mahix printer commands
so existing software can be made
use of. Mix€d text and graphics is

p
E
neatly in a briefcase beside the
PX8 portable for instance.
How€ver there is no reason whv
BBC and Electron owners lwil6
theL newly acquired printer ports)
cannot b€nelit from the perfor-
mance and price advantages of
buying Epson. The P80 costs
f160 + VAT and the P40 iust
!95 + VAT.

The P80 is a thermal hansfer
printer which means that it utilises
a ribbon to transfer the dot mahix
patt€m to the paper. Thus you
can use ordinary paper with the
P80 as well as thermal paper
without the ribbon. As you might
suspect the P80 has 80 column
capability. It prints at a rather
leisurely 45 characteG per se-
cond but that is one of the prices
you pay for using thermal
technology. The major advan-
tage is the ribbon which is
100mm long and lasts for 40,000
characters! Paper is friction fed
and printing styles include Pica
and Elite plus th€ choice of stan,
dard, enlarged and condensed
type. Both parallel and serial in-
terfaces ar€ to be available and
parallel to be prefened for BBC
owners who wish to keeD the
RS423 open for other use'. The
most striking thing about the P80
is its extraordinary appearance.
It's verv thin, iust over 11cm.
This is possible because of the
thermal technology and the ba!
tery (rech arge able) power
source,

The P80 looks like an ex-
cellent b€t for the user who re-
qutes 80 columns but whose
budget doesn't run to the currenl
ly available dot mahix models.

TOP END
At the top end of the range Ep-
son have added a €560 + VAT
colour printer, the JX-80. It has
the same command set as the FX
and RX80 printers and can use
the same ribbons when defaulting
to monochrome. It has all the
features of an FX80, such as 160
characters per second print
speed, bi-directional and logic
seeking print in character mode
and proportional spacing.

When colour is required, trp
to seven are available based upon
a four colour carhidge ribbon. All
the print styles and character sets
naturally remain available but
printing speeds decrease propor-
tional to the amount of colours
which have to be mixed to pro-

flD HLAo but colout pbttet

duce the chosen shade. You pro-
bably won't have to wait around
though since the JX80 has a 2K
character buffer. An interesting
departure for the printer
specialists is the HI-80 colour
plotter. The price of !400 + VAT
is low enough to athact the
business/professional user who
requires high quahty hard copy to
make full use of the business
graphics now available through
using BBC system 280. lt can
also double up for printing text if
necessary.

Four pens can be used at
any one time from an available
selection of eight colourc. Epson
dealers also provide a choice of
water based ball points and fibre
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-he P80 ofLrs true 80 cofuDn piorrrErrce

: common format for business
'?ports and in the science depart-
-ent. The standard intedace is
:enkonics but serial interface
roards are optional extras.

LOW COST
-re new low cost altemative
: rinter which Epson have
:.umped for is the thermal only
:10. It ls not primarly designed to
:f,erale with the BBC or any
:'her home micro but rather wlth
-pson's own portable business
::mputers. The P40 howev€r oI-
'.rs a very low cost option Ior any
3BC owner.

The P40 is a tiny devlce, a
:.ock of cream plastic with a
:ensparent window onto th€
:rnt head, a paper feed button
:rd an onloff switch. Not too
-.any advanced facilites here,
.ru might think. The back

reveals a row of eight DIP swit-
ches and an RS232 port - the
printer ne€ds a specially made up
cable for connection to the
RS423 port on the BBC but there
should be no problems with the
version with Centronics interface.
the best option for BBC and Elec-
hon Plus One owners.

The P40 is designed as a
portable printer and runs on
power lrom a builrin NICd bat-
tery pack. An AC adapter is pro-
vlded to recharge the batteries,
which last for any reasonable
printing time. Since neither the
BBC or Electon are portable
there is no great advantage in bat-
tery power bul it does mean one
less cable and plug competing for
the sockets and contibutes to th€
small size o( the printer, enabling
it to be put on top of your com-
puter, even the Electron , without
ill-effect.

The P40 comes packaged
wfth the AC Adapter, manual
and roll of thermal paper. The
manual is naturally based around
the printer's intended use with
Epson computers but the g€neral
information still applies and the
Epson Iree pamplet Ior BBC
users will help out with conhol
codes.

Thermal paper is a coafed,
bondlike paper with chemicals
which react uhder heat to pro-
duce a coloured image. The
paper is widely availabb and in-
expensive and do€s not put up
the cost oI using a printer,
€specially since thermal
technology does away with the
need {or ribbons - the most ex-
pensive renewable item in dot-
matrix prlnters.

Loading the paper roll into
the P40 is entirely skaight-
forward. Just push up the plastic

hatch and lay the roll with the
outside surface lacing forward. It
sits ttghl in the moulded compart-
m€nt. The PF switch l€eds the
paper into the llne with the print
head. The paper can be quickly
tom off along a erat€d plastic
edge.

Lik€ other Epsons the P40
has a s€lf{est facility enabled by
swlkhing on with the Paper Feed
button depressed. This tests the
RS232 port as well as the print
mechanism. For BBC owners in-
terfaclng with th€ serial port ver-
sion, the DIP switch five should
be set on to indicate a bit rate of
1200 per second. :r FX5,2 and
r FX8,4 do the rest.

The relevant VDU codes can
also be sent to the Pzl0 but there
are limitaiions to the styles which
can be specllled. As well as nor-
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The JX40 bdngE colou printout to the BBC

mal print mode. the P40 offers
"enlarged" print. which is double
width. and condensed (with
either one or two dot spacing).
Normal print can also be em-
phasis€d.

"Normal" print here means
Elite style, 40 characters width.
The hro versions of condensed
result in 80 and 72 characters per
line. Enlarged means 20 per line.
The full 96 ASC11 characters are
available and also 10 different in-
ternational character sets. Nor-
mal 40 column mode printing is
carried out as 45 characters per
second. which can seem a bit
slow when compared with a
FX80 but we are talking about an
under-f 100 pdnter. Emphasised
and enlarged printing halves the
speed approximately.

The bit image mode can be
specilied in 256 and 480 dots per
line but sofhrare for dumping
BBC or Elechon screens will
have to be modified to take into a
ccount the P40's restricted
facilities. The thermal print is
however very sharp indeed and
puts some dot-matrix printouts to
shame. Character and line spac-
ing is also software controllable.

APPLICATIONS
Using the printer with application
software should be straighdor-
ward. Wordprocessors vary in

tivities However. for the home
r with the odd bit ol cor-

the codes they send to the printer
and usually you can specify your
own and the P40 responds to
most of the important ones-
There is only a two by'te buffer on
board so at 45 cps it can appear
slow but this is not a ptoblem for
the non-business user.The P40 is

effectively always on-line, the
control circuit checking the PF
switch to see if the printer is busy.

Epson compatability is well
worth having if you are a BBC
owner, since many applications
include the ability to use Epson
type control codes without
modification. The P40 does not
offer the full formatting facilities
or speed required of a p nter to
be used for business/sedous ac'

respondence to deal with, or a
Iisting to be made, this could well
be the ideal (and certainly th€
cheapest) option.

The P80 offers true 80 col-
umn printing for those whose
printouts need to impress but you
can't put a P80 in gour pocketl
Obviously the portability of the
P40 cannot as yet be utilised by
Acom computerc but there is no
doubting the attractive qualities of
Epson performance and thermal
technology price which this new
printer can offer.qaa&

.l-"1a+.".

fh. P-40 b,ings the,rr,al technology
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The price is right to all A & B
rcaders. Great Gamesfor BBG
& Electron machines.

Valt€V. . . classicreaFtime adventure BBc/Electron
ive. . .lunlorallthe family BBc/Elechon

doyou urant to be rich sincerely? BBc/Electron
. a terrifyingly ditlicult adventure BBC
, . . a nightmarelanlasy BBC

, . dungeons, dragons and new barro./s BBC
Conduering Everest. . . highaltitude slrategy BBC
Froglet . . . the best lrogger BBC

3 forthe price of 2* OUGT,;
ASP SOFTWARE ot

lo

White rro!\rs.

rder
last

form\l.s'
belowBul*wotapes and get onefree. Pleasefill in the o

. . . and hurry - the offer is open only whilestocks

onlfl
f,4.99

Each.

Computet

NAME:Mr/Mrs/Ms.....
Address.......

Signature .

FREE CHO
Access/Barclay Card. No%,.

\' E ,-
V,sA,wt

Date.;*,,"..
ummer Software Off er, .
SP Software,

F

i

Please allow 21 days for d

No. 1 Golden Square,
London W'l R 3AB
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eordon foylot

The full potential oI the BBC
Micro for business is only iust
beginning to be realised by soft-
ware houses and users - actual
and potential. From its launch in
January 1982, the BBC Micro
has had the advantage oI both an
economical (1K) 40-column
display and two full, definable-
character (16K) 80"column
displays. However, the potential
{or business could not be realised
until disc filing systems became
available in lale 1982 and disc
drive prices fell to mor€ affor-
dable levels. Demand for disc
systems Ior the BBC Micro has
been enormous - it must ac-
count for around hall of all disc
d ves sold in the U.K. - and has
Iong been conslrained by
availability of both the 8271 disc
conholler (from a single supplier

- lntel) and of Disc Filing
Systems ROMs,/EPROMs (from
both Acom and oiher suppliers).

As well as the sheer conve-
nience oI speed and automatic
opetation over cassettes, discs
enable true random access. Thus
the biggest constraint on the us€
oI the BBC Micro - its limited
user RAM - can be effectively
temoved. This is especially
valuable in database operations.
Firstly, the total amount of ap'
plication program that can b€
made available and - even more
importantly - the size of the data
Iile itself. can be increased from
less than 32K to approaching the
capacity of the disc itself of lrom
100 to 400K or more.

Hence the user of the BBC
Micro can now choos€ between
four levels of database:

The lowest is an in-memory
program. usually written in
BASIC and costing around €1.0.
(e.9. Flexibase by Alligata - see
A&8, issue 6) Clearlg the capaci,
ty for both program and data is
limited to about 27R, even in
Mode 7. and this limits such
databases to a few hundred
records per file.

The second level is th€
simplest of th random access disc
systems - also usually written in
BASIC and costing around !20
(e.9. Masterfile from Beebugsoft

- although A&B has published
such a one in issues 4.6.7 & 8l)
This overcomes the limitation of
both program size (indeed

ls this the star
performer of all BBc

databases?

board). In practice. this level is
represented by the many pro-
grams available for the CP/M
op€rating system. which can be
run on the BBC Micro with the
Acorn 280 Second Processor.
This, together with the bundled
database-related programs
Fileplan. Mailplan and Nucleus,
cost !300, while other CP,rM
database programs range from
about E200 to nearly €500 by
themselves.

Of course. in addition to the
general-purpose databases con-
sidered here. there are several
suites of specialised databases -customised for accounts and/or
stock conftol'available for the
BBC Micro (e.9. Acornsoft/
Mirle. Gemini. Software for All).

Let us now consider Star-
BASE in more detail. Its creator

- Mike Chalk - has written it to
be menu-driven and to make
full use of the red iuncrion keys.
While there are many menus (al
Ieast 12 rn all) rhe fun(tion key
labels are shown al the bottom of
the screen - together with
messages about what mode you
are in (e g. Inserl). why you are
waiting (e g. Soning) and which
record (within a subset) you are
looking at.

The main sfucture of the
STaTBASE program. with its prin-
cipal options. is shown as a 'road
map in Fig. 1. Such a map can
be a valuable guide in th€ initial
stages although. like
navigating on real roads. you
soon learn to recognize where
you are and which key does
what

SIaTBASE provides some
security through optional use of a
password to access the data file.
Let us assume that vou have
some data which uou wish lo
organize as a databale file. In my
case. I had a product price list,
which would be drawn on when
preparing various catalogues and
possibly during customer en-
quiries in the future. Many
databases require you to decide
upon the number, type (string or
n umeric). size (number of
characters) of fields and whether
it is a key f,eld. with little possibili-
ty of changing later without star-
ting again. Fortunalely. Star-
BASE rncludes facilities which
allow you to change allofthese in

Masterfile holds several oI its
utilities on a second file) and on
data capacity. Thus a wider range
oI {acilities can be oflered. but
they are slow - noticeably so for
searching and sorting - and so
such programs are limited in
practice to around 1000 records
per file.

STARBASE
LEVEL
The third level also us€s ran-
dom access discs but has the core
progtam in machine code and a
wide range of utilities, in BASIC.
This is the level of SIaTBASE
ftom GCC Cambridge, which
costs !69 including VAT. The
machine code program is held in
ROM, which has the advantage
of immediate availability at
switch-on and freedom from cor-
ruption of inevitably complex
code. Also. thanks to the much
hlgher speed of searching and
sorting using the machine code
routines, it is practical to increase
the data capacity to 4096 records
per lile. Even with a record length
of e.g. 100 characters. it is worth

making the program capable ol
accessing both sides of a double-
sided 8o-track disc i.e. 400K. In
fact. starBASE allows a max-
imum record length of nominally
920 characters - this being the
capacity of 23 lines of a Mode 7,
4O-column screen.

While it might appear possi-
ble to offer an 80-column screen
with this level, this could only be
to the expense of the buffer
capacity, which is needed for
searching, sorting and moving
tecords. The SIaTBASE utility
programs - for example - are
loaded at PAGE - &4800 - well
into even the Mode 3 16K screen

- in order to leave an adequate
buffer size below. Also SIaTBASE
remains capable, even with oiher
filing systems (as well as the DFS
itself) in place, such as ECONET

- which raises the lowest value
oI PAGE from say &1900 to
&2200.

Hence th€ top level (of those
considered here). using an
80-column screen (which takes
16 or 20K of user RAM memory
on the BBC Micro). requires a s€-
cond processor (or at least an
Aries-type separate video-RAM

!&t
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a group oI up to five characters
"Anywhere in the field" - essen-
tially as does the BASIC INSTR'
ing function. This makes it well
suited to scanning free text -
e.g. for "kevwords". A utility pto
gram - for merging subsets that
have been saved to disc-allows
more complex searches. While
merging - i.e. adding subsets
without duplicating any records

- is possible within SIaTBASE
itself, this utility also allows
subsets to be subtracted. Thus
one subset having a target shing
"Anywhere in Field" may be sub-
hacted from another to give a
subset having the target string
"Not anywhere in Field".

Complem€nting these
search facilites is the same
ASCII - character-sequence
sort (which takes account of up-

per /lowet case) as used lor
nume c fields.

Assuming that the s€t of
fields - which make up a record-
can be fitted - with their titles-on
23 lines of a Mode 7 screen, then
this is particularly easy to create
with SIaTBASE-using the "paint-
a-screen" technique. This uses
the cursor keys to move around
the screen while you enter the
field titles (and tags) and mark
out the fields, in any order.
(Fi€ld tags are th€ titles used
within SIaTBASE to define sear-
ches and sorls and need not be
the same as those appeadng on
the screen record.

In practice, the maximum
record length is reduced (from
920 characters) by the presence
on the screen of the field titles -

Short Form Menu
f0 Finished
f1 Select field
f2 Cleat lield,

Create Subset Menu
f0 Finished
f 1 All Records in File
f2 No Records(Clear)
f3 Record by

Keysearch
f4 Add to Subs.fr.File
f5 Select from Subset

Boot Utilities from Drive 0
Drive 1

Recover deleted records
Increment field
Field statistics
Configure (for) printer
Print (out) Iile review
Print record cards
Build print format
Print address labels

Merge subsets

f5 Short Form

f6 Select Subset

Create Menu
I0 Initial,ze Disc
f1 Build Input Form
f2 Review Disc
f3 Re-date Disc
f4 Re-name Disc

f1 Amend

Build lopur Form

f7 Save Subset
f8 Load Subset

l- rle

File Menu

f0 Insert

Insen Venu

t2
f3

Delete
Btowse

Amend Delete
Browse Menu

f0 F.:.:.:
f1 A::;-: l= =:-:

Br
f2 Last 3;: -::
f3 Nex: R;t:::

Q QLrit f0

A
B
C
D
E
F
G
H
I

J
K
L
M

f1

f4 Sort
Sort Menu

f0 Finished
f1 Sort
f2 Add field
f3 Clear sorr list

Print form
Move records
Calculale
Print ASCII form

SBUOl
SBUO2
SBU03
SBU04
SBU05
SBU06
SBUOT
SBUO8
SBUO9
SBUlO
SBUl1
SBU12
SBU13

STARBASE

f[?*fr-q** "#ffi-**
o fi..S

c
o .i??..

CONTINUED OVER
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- ? light of experience.
SIaTBASE allows up to 69

:.ds (which corresponds to three
columns ol 23 lines) and up

255 characters per {ield. These
::ameters give considerable
: iibility. Thus, although the
?pth" for searching and sorting
imited to five characters per

.:.1. this limit can be overcome
. .rsing more fields- An example
:his is where records are to be
::ed by dates. Five digits would
: suffice for year. month and

which, in any case. would
..e to be entered in that order

iort properly. So use can be
:ie of separate fields for year.

-:nth and day - which ma1'
:r be entered in any order --ough they would still have to

sorted in year, month. dag
,rity.

:ig. I STARBASE - 'ROAD MAP- OF PRINCIPAL
YENUS

F
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which help to make the informa-
tion understandable during both
input and screen (as opposed to
printed) output. However, this
constraint may be eased - and
disc storage efficienca increased-
by using key words xather than
full text. Just four fields of close
to the maximum size oI 255
characters each, could hold up to
about 150 kev words - quite
enough to characterize most ar-
ticles or documents-

BBC FEATURES
SIaTBASE makes use of the
ability of the BBC Micro to pro-
vide colour on the Mode 7 screen
(through the use oI hidden con-
trol characters) when desiqnihg
the record data input form. A
particularly effective solution is to
use colours (even flashing ) for
the lield titles and white for the
data entered. The colours can
easily be selected via the function
keys in the usual way.

ln the main "File" part o, the
SIaTBASE program, the key
functions change between
modes. However, there is a large
measure of consistency-with

I0 to ffnish. 12 lot the
last record and f3 for the
next record. while 11 is used
to initiate actions
Amend,Delete,Sort-each of
which have their own sub-
menus.

To aid both Inserting and
Amending records, SIaTBASE
allows a Short Form to be defin-
ed. This causes fields not of cur-
rent interest to be skipped when
jumping from one field to the
next on hifting Retum . Even
then,any fi€ld can still be access-
ed using the cursor keys - with
Shifted Cursor for jumping to the
start of the adjacent field.

SIaTBASE has no provision
for validating the input data
automatically. However, a com-
pleted data file could easily be
subjected to searches on each
field, using appropriate limits,
belore being used in earnest. e.g.

Although of course longer,
the times for searching on a non
-unique, non-key field hard-
ly vary at all - since the whole
file must be scannned in any
case. The times are of the order
of 3 minutes, 25 seconds. for any
file spread over a 200K disc sur-
face while looking Ior a match
"Anywhere in the field" takes no
longer. SIaTBASE ignores (up-
per/lowet) case. when searching

- though exact matching of
cases will speed retrieval on the
key field.

A GOOD SORT
One area where StaTBASE
performs particularly well is in
sorting. As might be expected,
the sort times vary with the
number oI records in the subset
(which can be the whole file) and
the number of fields sorted on.
For example, to pick up and sort
329 records on a single field takes
three minutes while a file or subset
containing the maximum of 4096
records. sorted on one field.
takes about 16 minutes.

However. the times for
searching - on both the key
and non-key fields - and sor-
ting are also dependent on the
Disc Filing System in use.
While the times given above
are for the standard Acorn
0.90 DFS, they can b€ at leasl
halved by use of one whrch is
fullg Acorn-compatible - and
can be obtained from GCC
Cambridge. The time for sor'
ting 4096 records - Ior exam-
ple - is reduced to an amazing
6 L/2 minules. This may b€
compared with 31/2 minutes
for sorting only 1000 records
for the best of the CP M
databases reported in Personal
Computer World for January
1984 - while some of rhese
took over two hours! The Star
BASE performance ,s due to
using a Shell-Metzner sort
which has been ef{iciently cod
ed- Moreover this can extend
to up to five fields and on up to

five characters in eaih.
StaTBASE has been

designed - and proved - to
work across the Tube" from
a 6502 Second Processor con-
nected 10 rhe BBC Micro.
Operatinq wrth the DFS.NET

- as supplied wilh this Se-
cond Processor - has shown
that this Acorn (1.2) DFS also
achieves these much shorter
search and sort times.

Since - in SIaTBASE -
subsets can be saved to disc in
their own name and loaded
back for larer use with the data
file. freouentl!,-used searches
can be eren quicker, by
operating orl! on what are e!
lectivel! imaller data files.
Moreovlr. the subsets can be
previous:_! sorted and saved in
that cond:tion

SiaTBASE is designed to
be fuiir capable of belng used
with on.u a -.ingle disc drive -withour uilduly limiting the
length ol the data file or requir-
ing e\.e.sive shuffling of
discs Thrs :s a consequence oI
the STaTBASE core program
beirg iocated in the Sideways
ROM ianguage area of the
meraorf ,nap (outside the main
user RAlrl memory). The main
user RA!1 can therefore ac-
coiilocare a large buffer -,,rhrc: can hold the current
-.,rbset or complete records
Cur:rg moves between files) -e any utility progtam ma{

Ioaded above this (al
PAGE= &4800). Hence I
separale drsc can be used t{
holti anu suhsets uou wish td
save and another tj tota utt tttl
utility programs I

However. StaTBASE carl
stll exploit two single d vd
(or one and a RAM disc) b{
holdinq subsets and utilities orl
Drivp 1 F,,rthermora rsinJ
one or two double-sided drivJ
with StaTBASE allows thl
maximum size of data Iile to hl
dor,rbled lfrom 200K to 40011
in the caie of 80.track drives)l
This is done on initialization sd
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a search on MONTH = SEPT ana
DAY )30 should yield none.

With the relatively large
maximum file size lol 4O96
records), a multiplicity of related
files can be held as one entity,
with the separate files defined as
subsets. These subsets contain
only the addresses of the selected
records and so can be saved in
very little space - only 8.25K
bytes for a subset containing the
maximum of 4096 records. oI
whatever length. Inputting a
value for searching on a key field
is simple if it is a text string -since th€se are automatically left

-justified on insertion into the
data file. However, in the case of
a numeric key lield, it is
necessary to include the coEect
number ol leading spaces. This is
to make it match the stored
values, which are automatically
righljustified on insirtion into
the data file.

Searching of th€ data file on
the key field is usually fast-thanks
to the use of "hash coding" when
the records are inserted initially
into the file. This ensures that the
records are fairly well diskibuted
throughout the available disc
space (defined b9 initialisation)
and - even after considerable
amendment - records can still
be found quite quickly.

For example, when a key
field value is known to be unique
to a single record (although in
StarBASE. It does not have to
be), a search on it may be in-
itiated and. as soon as the curent
subset is seen to contain one
record, the se?rch may be ter-
minated, using the Escape key.
Typical search times on a string
key lield (assuming the record to
be unique in this respect) vary
ftom 3 to 5 seconds. Search
times on numeric key fields may
sometimes be much longer-e.g.
60 seconds - due to uneven
distribution of the records
throughout the available disc
space. The obvious lesson is to
avoid using a numeric field as the
key wherever possible.
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rt the second disc surface-:raves as a continuation of
2 first.

Until recently, the Solidisk:lM disc (of 100K) could only
,:: as Drive 1 and so could not
: d the data file - which

- jsi be on Drive 0 (or 0 and
Even so. the RAM Disc

:rld hold subsets (temporari-

- as it is volatile) for use by
:::TBASE itself and the utilities

as well as the utilities
?mselves. This can reduce
.: ne€d for disc changing.
,rwever. the latest issue of- rdisk utilities allow the RAM
:c to be redesignated as

- ue 0 while, in future. RAM
:cs of 200 and 400K will be
ailable. Both these

:. , elopments will enhance
-rstantially the operation of

: :TBASE {and other programs
- ich feature considerable

: i: access),
SIaTBASE has also been

:red with the Microware
.rble Density Disc Filing

' .rem. While this system
::s indeed double the recor-

g density, it is derived from
: Acorn DFS in the interests

compatibility and creates
"pseudo-surfaces" on

L side of the disc. Under
Acorn system, these can-
be bigget than 256K each,

:hat SIaTBASE - which on-
expects to lind two con-

-ous surfaces - can only
:talize 512K {less an
::head of about 5K) as the
:irmum size of data file.
::1 in a double'sided drive.
s is however still sometr more than in 8o-track
;,e density and leaves a fur,
.: 288K for subsets and

:ies on the same disc.

EXTENSIVE
UTILITIES
- -1ong the best features

SIaTBASE is the extensive
ection oI utilities - both

complete and their constituent
procedures- The former cover
most standard operations,
such as recovering deleted
rec ord s, moving records.
calculating on f;elds and
creating and producing various
pdnted outputs - labels (e.9.
for mailing).. forms ie.g. in-
voices) and form ieners (e.g.
for mails shots).

The StaTBASE utilities
have been udtten to avoid the
need to have two or more data
files open srmuitaneously.
However. cena:n inuhiple file
operations can be effected
with only one file open at once
by having a large buffer - and
this is the wa! rhar SBU10 -Move Records - works. This
operates only on fields whose
tags are the same (with the
new data over,.rtung the old).
Hence. if the master file record
includes a transacnon field -such as BOUGHT SOLD - as
well as the masrer field -STOCK. SBU10 Vo,.e Records
can be used io import these
values. The tIansaction can
then be completeC bv in-
crementing STOCK by
BOUGHT/SOLD. using the
SBU02 Incremenr r-rtilirr

With the SBU iO Move
R€cords utility, moves cannot
be made conditionai on the
contents of the 6eld ar the
time. However. a subset can
be created belorehanC L-rsing
the conditions on the conlents
of the (source or destnarion)
fields and then that subs€r us-
ed in the Move Records opera-
tion.

SIaTBASE has two power-
ful utilities for numeric calcula-
tion. SBU02 Increment can
operat€ from a single source
field to a single destination
field (which can be the source
field again) with iust add and
(percent) multiplv. Howev€r.
SBU11. Calculate can carty
out any operations that are
possible in BASIC from any
number of source fields and

put the result in any destina-
tion lield. These calculating
capabilities put SIaTBASE well
ahead of many CPIM dat-
bases.

The same power utility -SBUll Calculate - can also
be used for concatenating (ad'
ding) strings. This means that
search and replace operations
can be done on both numeric
and string fields, using the
standard utilities. Moreover,
the results may be viewed on
the screen before being writ-
ten back to the data disc.

INTEGRATING
StaTBASE ollers a good
choice of output report utilities

- all ol which operate on a
p re - se lecte d subsets. For
preparation, there is a simple
utility for matching a va ety of
printer tlpes and paper sizes
and anothe! which allows for-
mats to be built lor labels and
forms. Thus the simplest
printed report is oI complete
record cards while other con-
sist of address labels and
forms.

The most versatile output
report utility allows text to be
prepared on a word processor
(such as Wordwise, View or
Scribe) and spooled in for in-
corporation in a ,orm letter or
invoice etc. which draws on
the data (e.g. name and ad-
dress etc.) stored in your
database files. It even allows
the full range oI calculations
possible in BASIC to be per-
formed on the field values -both numeric and string -before they are printed. This
amounts to a very powerful
"mail merge" facility and - by
itself - could well iustily buy-
ing StarBASE.

In addition. th€ consti-
tuent procedures of the
utilities (in BASIC) are supplied

- to allow users to w te their
own programs. I mysell made
use of them when writing an

output routine that went
beyond the constraints of
either the menu-drive or word-
processor-linked utilities pro-
vided - capable as these are.
Furthermore. it should be
re lati ve ly easy to write
routines to import and export
sequential data files of almost
any format to and from Star-
BASE files. This could save a
great deal of re-keging when
changing systems.

Mike Chalk has also writ-
ten an excellent manual for
StarBASE. The 40-odd pages
are diviided equally betureen
the "Create and "File" opera-
tions and those using the many
utilities. Examples of user-
designed utility programs are
included - as are informative
sections on the specification of
SIaTBASE and how it saves
data.

With its parameters ol up
to 4096 records and up to
920 characters. StaTBASE
could in theory utilize a file of
up to 3.7 MB. Since its effi'
cient search and sort routines
make such large files practical,
it is planned to offer a modified
version lor use with hard disc
systems. This certainly sug'
gests that SIaTBASE has more
than enough power (features)
and speed for most users of
floppy disc systems

CONCLUSIONS
Hence SIaTBASE represents
an excellent balance o{ price and
performance. It and its com
petitors complement the good
choice of ROM-based word pro.
cessors and spreadsheets now
available for the BBC Micro and
thus fully justify considering it as a
real busines machine - even in
its single-processor f orm.

SIaTBASE is obtainable from
dealers- or direct flom GCC
(Cambridge) Ltd.. 66 High
Street, Sawston Cambridge CB2
4BG. Tel. Cambridge (0223)
835330.
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HIGH EUAHTYDRIYES
ATEYEN TOWER PRIC

Opus disc drives are the best buys
onthemarket.

\We have reduced our prices, but the
qualitystill remains as high as ever.

All our 57c'drives have been tested
to their limits, running for 8,000 hours -
that's a year of constant use.

and carriage are includ
two ysar guar2,ntee - a year more
any other company can offer.

And w
you'll find th

hen you
atVAI, al

look at our p
ln eaecessary I

ed along with
than

31!4ICBODEn4E
o Twice the capaciry on

line of<xher available
drives.

. 200K Single Densit),-
400K Doublc Dcnsiq:

a Easy to connect to thc BBC Mic(r. o .1ms. Acccss timc.
o Lon' powe r consumption, dircct drive.
a Manual and free disc cartridge providcd.
Double sidcd .10 Track I)rive Singlc clrive-S229.95

Dual clrive *,159.95

%,SINGLED
DRI!'ES.
o All rr: heigl'rt.
a Low p()we r

consumptir>r-r
o Compre hensir''e manual. o Free utilities disc
o Direct drive mechanism. a Fast access timc.

You can orderbyposting the cou
below or calling at our showroom.

DOI IBLE DENSITY
DISC INTERFACE.
The ultimate Acorn
compatiblc disc inter-
hce for y<>ur BBC Micro
ancl 65O2 2nd P()cessor.
a Utilities on ROM including: Format and verifo, tape
disc transfc'r, rutomatic 4(/U0 Track selection, auto
matic clensiqv sclcctk>n. unique mass copy routine,
poncrhrl rtt:rchint crrlc, rp(rtting svstem giving up
24{:l files. uo",, laste r than single densiry Easy to
Free use r manual supplied.-Sl29

GENEROT]S EDTCATION AND DEALER DISCOLTNTS
GTITN. ALL ITEMS AR.T] GTIARANITED FOR T'!VO
AND AR-E STIITABLE FoR T]SE WITH THE BBC MICRO.

5400 100K Single sided 40 Track
5401 100K Single sided 40 Track

*,129.95
*,149.95

OPUS SL,'PPLIES LTD.
l5tl (lanrlx'm cll Roacl. I-ondon SE5 oEIl
Opening hours: t).(x) ().o0 Mondxv
Friclav, 9.( xI L.lopnr Sltunlar'.

5402 200K Double sided 40 Track-r,169.95
5802 400K Double sided hard*'are switchable

80.,40 Trac t 199.95

5Y,lDIIALDISC
DRI'ES.
o Metal cased and all

necessarv leads.
o Separate power supply
a Utilities disc and manual
54O 7D ZOOK/ 4O0K on line S/sided 40 Track-3.349.95
54O2D 4OOW8O0K on line D/sided 40 Track-5399.95
58O2D 8OOY.,/1.6 Megabyte on line D/sided

hardware switch able 8O/ 40 Track-rA99.95
FLOPPYDISCS.
3" canridge.$5.75each or L25.95 for 5.

5 v," Discs - r,r'ith full 5 vear warranw and free library
case. S. SS.'D.317.95 for 10.

S/SD,D $19.95 for 10.
D,zSD./D S21.95 for 10.
S'S 80 Track.325.95 frrr 10.
D/S 80 Track S27.95 ft>r IO.

oPT-S PRoDT'CTS ARIi A\AILA.BI-E FRO}I\T:H.
BOOTS, SPECTRfM,JOHN MENZIES, ALLDERS AND
OTHER GOOD COMPTITER STORES NATIONWIDE.

ll i):()t)ussul)t)lrrsl.td.lit(;xmhrr\\'cllR()ir(l L)rr&)o st:5 oEE.I,l.-ese
ush mc (hc ti)ll(^\'ing (ALL PRICES INCI-UDE vAT & CARRIAGE.)

I enckrsc a chcque frrr.1- ToTAI
Or plcasc dcbit m! credil card !(_()unl \\'ith
thc arn, runt r;[l.-
Nl) A(i ('ss ltrr(lr\, rr(i r I)l(:J\e li( k) N, ) i\

st
Pt

a

Name a
a

a

L
Fr-

otrls' r '\l
Qurnrt\ I)cscripti( r)

r

lephonc Opus Supplies Ltd{

Lrr.i,iirilllltll,)trIs

-

-io?rrs

@ lilililff

Pricc

Address-
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Ed.Soft THE Educational Sottware company are pleased to
announce their newest rcleases in the field of examination
PASSIT programs.

we ofler programs lor PHYSICS, CHEMISTRY, MATHS,
MORSE and TYPING from !5.95.

For pre-school children LINKUP, PAIRUP and MATCHUP
are programs relying on no keyboard skills and PICYURE
EOOK (on disk at !7.95) offers an alphabetical picture book
with'AMAZING' graphics.

For school use we offer SKITTLE (a ten pin bowling
simulation), WHICH HAND (a graphics representation of the
hand problem).

All ol the 'old lavourites' are still available, including
ANAGRAM, WHATSIT, WORDFLASH, C.RULES and
SPELLCHECK.

I
EDUCATIONAL SOFT[.IARE

Prices l.om 13.00 to e9,95
'Senslble p ces and excellenl programs wlth lhe quickeal lurn
round of orde13 posslble,'

For our cllaloguei
76 WOODVILLE BOAD. EXMOUTH EX8 1SW

or TEL: (0395) 275741

I

MAXELL 3 INCH DISCS
I '.cn noube s.l-pa iil).rtr e dr).sly 1!p!/ dscs lor an,r' 3 iLn Jrn.

aor o, 10 C42 inc VAT & P/P

DATA CASSETTES

ACORN/BBC MICROCOMPUTER DEALER
RONNIE RAE MARKETING LTD.,

209 North Street. Leeds.
Tel: 0532 451508

Prease rna(e cheques,POs payable to RRN4 L1d
SAI\4E DAY DESPATCH

Box ol 10 e4.50 inc vAT & P/P
Bor ol 10 e5.50 inc VAT & P/P
Bor ol 10 f6.50 inc vaT & P/P

-!o a.e rre:rl o!aranl€e

Ol0 (5 nr ns Par s d.r
cr 5 1/7, m ns per s de)
C20 1l0,nrns per s del

L,iel re

BEEBPEN DRAWING PROGRAM: _oforer^e.live Mode 2 coou drowr.g 0'og o-: osila plol co-mo4ds, Dorni'lq c.rcres ,e,l
10 0cie'de1rrr9. sovr^g ord'ooorng lo rope o o'sc

r lo be selecled ond used wrlh lhe lighrpen
PRICE 111.95 lnlroduclory Offer C9.95

SUPERIOR
,ERFORMANCE

a lnsensitive lo ombienl
ighting

SUPERIOR PROGRAMS
a Tope storoge ol yourwork

a Good documentolion

The Dolooen Liohlpen tlse I comes comp'ele
wilt hondbook. ioltwore on tope rncludrng lwo
drowing progroms ond o printed lisllng
showang useful roulines.

PRTCE 025.00
Two drowing progroms, SKIICH ond SHAPE_
CREATE ore tncluded wrlh the lrghlpen ond lhe
progroms shown obove moy be ordered
oddiiionollv, or seoolotelv os requireo

All prices obove include vAI, postoge ond
pocking.

Pleose send youcheque,P.O.to!

Dept. 4, Dotopen Mlcrotechnology Ltd.,
Kingsclere Rood. Ovedon,
Honls. RG25 3JB

I

TETETEXI DISPI.AY CREATOR/EDITOR
Alows the busy progrommerro quickly creote Mode 7
.olo- oroon.cs ond le:r !c'ee.s lo co-b nolion i.lo
rrs o + o^1 o.oa,oas Movooe
olows -re o coaprele cc,.e4 io 9'oprcs FJlr
rnsn'L.nons ono o ors.ussron on relele^l leolJres ore
plov,ded PRICI t9.95 lnlrodu Ofter !7.95

Iele{ext
pisptau

!ltlltl

ucononol Geoqrophy ond
..m.(.6m.1ele wllh lhree
be very eosiychonged t y
in lhe Bosc Progrom tull

gnd
95

3n

9 5o t5nlRtc !6

BRITAIN
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984

a Userrout ines provided
on tope ond

on printout
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.E;""'dl BBC Lightpen Progroms .r."p"n-l
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a Responds to d ifferent colours I
a Progrom occessible IED

lompreodoui
a Swilch for progrqm conlrol

*"qt-

SCOTCH DISC
5% sing e sided doubte,density dlscs (for 40 or BO

track s ngle dnves
Box of 10 e16.95 inc VAT & p/p

5% double's ded doub e-denslty discs (for 40 or B0
track double dflves l

Box ol 10 f28.95 inc VAT & P/P
Lifet me no qu bbLe rep acement guaranlee

ACORN/BBC MICROCOMPUTER DEALER
RONNIE RAE MARKETING LTD

209 North Street, Leeds. Tel: 0532 451508
Please make cheques/POs payabie to FF[,4 Ltd

SA|,lE DAY DESPATCH
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WHAT IS A DATA
BASE?
A database is a set of similar
records. a computerised card_
index. Commonlv used to hst
names addresses and other
details oI people or businesses. a
database can equally index a
hbrary of books or r€porls, a
catalogue ol products, an inven-
torv of stocks or even a collection
o{ itamps or butterflies.
A computer database comPrises:

- the PROGRAM that €nables
vou to create and use it: an elec'
ionic filinq clerkl

- A master FILE that contains all
the informationi the equivalent of
the complete card rndex cabinet.
made up of a large number of

- lndividual RECORDS: each
equivalent to one card. each con_
taining information abut Just one
person, book or producl. Each in
turn contains a numbet of:

- data FIELDS, each containing
one type of data only, rather like
the box in which you write your
name or car number or sex on a
printed form. Thus in our exam-
ole of a stock of raw materials,
ihere ls a field for the type of
material. a field for the size, one
{or the price, one for the supplier,
and so on Each lield has a
TITLE that appears on every
record. but the Iield contents will
obviously be different and may
even be blank.

WHAT THE
PROGRAM
SHOULD DO
First the program enables the
user to DESIGN the database:
select what fields are needed, to
hold which kind of data, of what
length. Then it provides a means
to ENTER the data, and of
course to alter or temove lncor_
rect or oulof-date entries. For a
piece of information on one card
to be lound qurcklv, the cards
must be arranged in order;
similarly the programme must
SORT the records. The user
decides how: in our example it
could be by size. slarhng from the
smallest or from the larqest. or
first by material (so thal all lhe
brass is kept s€parate from the

Business computing
often revolves around

the database. A&B sorts
them out.

Walthams. and we have 2000
metres in stock. so how muci
would vou like Sir?" I

Firiallu some databases w
CALCULATE: for examplel
"work out the lolal value of thi
endre current stock". I

Hemay be blissfully unaware d
it hut pveru businessman soendl
a huoe amount of his time handl
ing i;formation. Every time he d
she writes a letter or a purchasa
order, works out a budqit, draul
an item from stock or charg{
some exoenditure to a contracl
he has to flnd, interpret anl
reoroduce items of data: a
Ie;qthv (that means costlfl
business. How often do workmea
stand at a counter while the stonl
clerk fills in a teouisition for I
3Z.inch drill? How often dl
manaoers hunt throuqh files fd
the nime of "that mJn at Mild
Brothers who rang about the conl
tract to erecl their new chimnev'l
How often have vou wished for I
list of all the customers lor whotl
uou have recentlv reoairel
6roken ga,'ges because y<lr no{
have a new. unbreakable qauql
to ofler them? I

The databasp rs the conl
out"r'. unr*"r, rt collect{
brqanises and presents the da{
economicallv However thl
businessman 

-has 
anolher quea

tion: "There are dozens adverti{
ed: how do I know whlch one wl
do mu iob?" I

steel) and lhen by size. A good
program can sort by several dif-
ferent fields, in sequence: first bY
supplier. then by price. then by
material. then by item and so on.

It should also be possible to
SEARCH lor a particular item or
group of items (sometimes called
a SUB-SET) and again it is for the

user to define it: "All the brass
tubes less than 50 mm in size.
made by GKN" would be a sub-
set. It should find a unique item:
a customer rings up asking for
"catalogue number 207"; the
program should present the full
record on the screen: "25mm
brass tube. supplied by

SEARCH I

fl:.t":.,],,? _ oJ
corisum,ng and e*pensive: ElwYl
Robens. sel[-employed Swanr{
h€ahng engrneer commented: I
''I had a shed full of different fit
tinos and never knew what
chirge customers for them. Sol
bouaht this dalabase and it seed
ed to be doing fine. After twl
wppks hard work. mv booll
keeoer had three-ouarteis oI ttl
sto: k entered. Then wl
discovered that some of the stod
was in metric and the rest I
inches. When we fed in the fol
mula to convert from one to 0l
other. we got "No Room" on ttl
computer screen. ln the end ul

2rl6/t. _ 1... ur..t"
! ro , - o.t. ?.ttrt.d,1rl./.r
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Approxlmate prlce ln ! 69.00

Flle slze llmlted by memory or dlsc? dlsc

Name of Database
Software Houce
Medlum

EASE OF USE
Are menus clear?
Are screen insfouctions clear?
ls handbook easy to understand?
ls handbook detailed and complele?
ls handbook durable and pleasing?
Has handbook a proper index?
ls record design flexible?
Is it easy to design a record?
Is it simple to alter record layout?
Lengih of field titles limiled?
Is data entry quick and easy?
Can data be easily altered?
Operatlng command without file loss?

STANDARD FUNCTTONS
Will it: Sort numeric/alpha/both?
Will it: Sort ascend/descend/both?
Will it: Sort enhies in sequence?
Will it: Find small/CAPITAL letters?
Will it: Find uncertain spellings?
Will it: Find unequal ranges?
Will it: Calculate totals?
Will it: Calculate between entries?
Calculate combined entries lotals?

both
both
yes
no
no
!,es
!,es
wouldn't
with 2 calcs

both
ascend
no 2 sorts
no
yes
yes
yes
yes
with 2 calcs

STABAASE
GCC
ROM chlp
+ utll dlcc

much largon
not very
too complex
very
yes
no
yes, very
yes
yes
no
very
9es

both
both
very good
yes
yes

DBASEBEEB
CARRERA
tape

9.95

memory

BETA.BASE
CLARES
dlsc
40/ 80 track

25.00

dlsc

DATABASE
GEMINI
dlsc
40/80 track

19.95

memory

yes
not very
not very
no: poor
no
no
no
yes
add only
10 letters
yes
yes
no

yes
reasonable
yes
yes
no
no
no
yes
add only
10 letters
yes
yes
some

y€s
reasonable
yes
yes
yes
no
no
yes
no redesign
10 letters
yes
yes
yes

both
both
yes
no
no
yes
yes
yes
yes

- to some extent -no yes
no no
yes yes
yes no

- field names only -no no

9es

PRINTING LISTS AND LABEIS
Can user define print layout?
Can entries lollow cons€cutively?
Will it pause to adjusl pape!?
Can print width be varied?
Can a title be added?
Can column headings be added?
Can sub-headings be added?

ACCESS TO OR FROM OTHER PROGRAMS?
User-wrirten programmes? .1,:
Word.processor text?
Special form leners'
Orher files of same database?

EBROR PREVENTION
Rejects wrong data enhv?
Warns if memory full?
Prompts to sav€ date before leaving?

OTHER FEATURES
Memory extended by Anes B20?
T€mplates provided for common uses?
Special features

no
no
no
no

no
no
no
yes

,to
unnecessary
qes

yes
no
no

yes
unnecessary
unnecessary

no
yes
no

very good
yes
y6
yes
yes
yes
ws

no
no
no
no
no
no
no

unnccessar!,
DO
v fac son

yes
no

no
no
no
no

no
yes

no
Also on 3" discs

!r threw it out, set up a card in-
= \ and did it the hard way. I am
'e I could get over it bur I just
:.'e not got the time....... "

rs l€ss haumatic to study
.:ews, but most only describe

-: product. This artlcle attempts
:ompare oll the databases cur-
rly advertised for the BBC.

-:ne are cheap cassettes, others'. on floppy discs, others use a
)V ("read only memory") chip
.: has to be ins€rted in the com-

EASE OF USE
Few business men hav€ time to
read lengihg handbooksi nor can
office clerks be bothered. so the
program must be easy to use.
with full and clear instructions on
the screen lo carry out all but the
most complicated processes. All
the databases tested used
MENUS but screen instructions
were olten very confusing.
MASTERFILE's colours made it
difficult to read on a

monochrome screen. Manuals
varied widely: GEMINI's was
clear and easy to understand but
very brrel and not indexed; The
FILE-PLUS handbook was nicely
produced. but exhemely difficuh
to,,nderstandr C[,ARE'S came
to pieces as I took it out of the
envelope!

Each program allows the
user to design his own record but
in s€v€ral cases this is simply a list
of fields straight down the screen.
The space for the field titles was

olten too limited: quit€ modest
titles lik€ STOCK VALUE IN f"
would not fit in. Only STAR-
BASE. DATAFILE, FILE.PLUS
and NEL allow flexible design
that fills the screen economically.
Having once designed the
record. several could not be
altered but have to be re'
designed from scratch: in some
cases extra fields could be added

1',t9. lB COMPUflNG OC|OBEA ,944
T
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DATABASE
PRIMASOFT
tape 12.95
or dlsc
r5.95
memory

FILE PLUS
WATFORD
ROM chtp
+ dlsc
49.95
dlsc

NEL
MERCEB MICRO
disc

MASTERFILE
BEEBUG
tape 10.00
or dlsc
19.O0
dlsc

CARDIFF
DATAFILE
dtsc
40/80 track

48.00
dtsc disc

yes
reasonable
yes
no
no

no
yes
no redesign
10 letters
yes
yes
no

yes
reasonable
no, complex
yes
very good
no

no

no
yes
yes
yes

yes
user alters
yes
yes
excellent
yes
yes
yes
yes
no
yes
yes
no

yes
faint toloLlr
yes
yes
no
poor
no
yes. slow
yes
11 letters
yes
yes

yes
excellent
yes
yes
no

yes
yes
lengthy
no
yes

not decimal
both
no 2 sorts
no
yes
yes
no
no
no

yes
yes
yes
no
yes
yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
no
yes
yes
yes
yes

yes
yes
no 2 sorts
yes
yes
yes
yes
yes
with 2 calcs

yes
no
yes
yes
no
yes

no
no

no
no
no
no
yes
no
no

no
no
no
y€s
no
no
no

yes
yes
no
yes
no

no

no
no

no

no
no
yes
no

yes
no
no
yes

yes
no

yes

yes
unnecessary
no

no
unnecessary
yes

no
unnecessary
unnecessary

no
yes unnecessar9

yes
no
designed for
text only

unnecessary
yes

language

unnecessary
no
counts
records in a subset

unnecessary
no

unnecessary
no

calculations. the user often wants
to send a command to the com
puter's operating system: to
switch on a pr,nter or check on a
forgotten file name. With manv
of the databases this was impossi-
ble without reloading the pro-
gram and Iiles: utterly infuriatingl
CLARE,S and MASTERFILE
were the best- of the cheap
systems lor this and the chip-
based STARBASE and FILE-
PLUS were fully adequate.

STANDARD
TASKS
Most programs would sort either
numerically or alphabetically in
either ascending or descending
order or both. PRIMA SOFI
would not cope with decimal
numbers and is intended as a
low-cost text handling database,
not really for handling numbers.
Professional databases usually in-

clude a status switch: any re
which is dormant, can be swi
ed off but kept on the file, to
revived later. None had this
vision. (This can be achieve

p
d

including a status fi€ld on eac
record and building in
preliminary sorting sequence
this is hopelessly cumbersome. )

Did you know that welltrain
ed secretaries use capital
for BRISTOL but small lettets
Harrow or Somerset? Tri

120
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but useless fields could not be
r€moved.

Often several records will be
so similar that much time can be
saved by copying the first one
several times and making small
alterations. However only
MASTERFILE could do this.

Having loaded the data file
and performed searches or

a9 1
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.g 3 SIAa SE's sc,€an instruct*tra aD can*x: Few cbrb in.n
,ffba would undorstand "ASCll", "Coafqrr@" q 'lncnm€nt field"

:::haps. but if your secretarv
res capitals and you s€arch for
3.istol", the screen may an-
r rnce: "No r€cords preseni-
:en you know that you have a
2en customers there. Onlr

: ARBASE. DATAFILE ani
' -E-PLUS would lind them

HOW MUCH
DATA CAN IT
HOLD!
'rny programs were limired b!
: BBC'S 32k memory. much 01
:ch is used up by the program.

. r',,ing little space for dara
3ASEBEEB breaks its program'r separate parts which can b€
:led separately. to reduce
:.rnory usage. If lields lengths
-qe from 10 to 30 characters

i.eftge 20],, and if there are 20
. ls on each record. that is 400
_ practice it works out more like

' l) characters per record. lf the.:gram occupies 12.000 bytes
- rst take more) th,s leaves onl!
- 000 for data or a mere 40
.:.rds. For disc and tape pro-
: :ms this could be virtually

rbled by fitting an "ARIES
: -V' (reviewed in A&B two
-ies ago) but this is still insuffi-
:1t for business use.

''Professional" computers

. , a.a-:'.::etotal of a par
_ -, r_ _: : :he records.--a -: _a,,,i many more
i' ':i- -: -! . -r reed. aswellas
: _: :: : . :.^ :::Ormalion bet-

,. : :he computer- i -.: ihrp based
a:1 ..:-, .. -. :,rduSeleSSOf

However . not all
automatically combine
calculations in one:

to advertise "Enough material in
stock to reach from London to
Glasgow!" Most would also
calculate between fields:

"value of an order = order quan-
tity * Price"

BASE is cleverly broken down in-
to accessible chunks. for which
access sequences can be wdtten
by the user, as is explained in
more detail in Gordon Taylor's
article elsewhere in this issue.

FUTURE
RELEASES
Two fu rther sophisticat€d
databases are expected sho ly:
DATA GEM by Gemini, is
delayed by a shortage of com-
ponents and ,ts published price of
€130 seems unreal. DATABASE
by Bucon will be compatible with
the excellent Merlin Scribe Word-
Processor. which is modestlv
priced and handles disc profej-
sionally, so may be worth waiting
for.

Alternatively consider
whether the BBC B alone is
suitable for business use. To
equip it with adequate word-
processor, database and spread-
sheet programmes. and a "ROM-
board" to fit them in. you will pay
around €200 or more. For not
much more, you can buy a 'se-
cond processor" with a bundle o{
professional software and much
more computing power. Next
month we will look at this option
and the products available.

MEMO TO
MANAGING
DIRECTORS
Before you buy. calculate how
many characters you need to
store: then double it for future ex-
pansion. Can your computer's
memory store all this?

- II so. and if you do not need
access from other programs, for
value at lowest possible cost, buy
DBASEBEEB.

- If not (and for serlous
business use it is almost certainly
not):

- For ef{ective acc€ss to and
from other progams buy STAR-
BASE

- For ease of use buy NEL or.
excell€nt value for money:
BETA.BASE
Alternatively wait for imminent
releas€s from Gemini and Merlin
or consider purchase of a second
processof,

would
the two

: : : -: -:;: : anain memory),

"Total stock value = stock level
* price, totalled for all items"

The others needed an exta field
in which to put a half-way answer
(to the first stage of a two stage
calculation).

PRINTING
Every business-heart sinks at the
sight of a huge stack of printout in
the in-tray. The best remedy is for
the user to deline exactly what in-
formation he wants and nothing
more. Individual Iields n€ed to be
omitted when printing: GEMINI
could not even manage this.
Fields should print consecutiv€ly
if required, with standard text in-
Serted where necessary: much
more meaningful to read:

100 metres ol brass bar

than

iP disc-based programs,
NEL. BETA.BASE,
ILE aNd MASTERFILE
I The result is a file five
: -. r iil track disc

or 400 records
lir). If records
ewer fields. the

CALCULATIONS
)1 ..
PRIIl: :

100
brass
bar.

:-t 1 tuo, fbxiblity: Fields littsd doeh tho scroeh: ta ,E of
unErb" or "abhebtb" to povent htt-in4rt a,7ots.

Titles, column and sub-headings
and text "spooled" from a word-
processor need to be added to
make a meaninglul report. Only
STARBASE. NEL and FILE-
PLUS could manage this.

Data on its own is mean-
ingless: it needs to be "mailmerg-
ed": incorporated in a document.
Names and addresses may serve
Ior mailing list labels but also
need to b€ incorporated in letters.
The data in our example would
be inserted into deliv€ry notes.
inlrotes. purchase orders and
budgets. NEL has a limited ability
bur only STARBASE could really
handle this. FILE'PLUS attempts
to, by creating a special simple
programming language for those
who cannot writ€ BASIC. but this
fails because it is too limired and
dlflicuh to leam and incompatible
with word-processors. STAR-

rrr{Grt atrf F(x; llaslf R'

J t1t.t aLla r

r oaltE! ia<lo? >
2llEl <tLlb
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Can the torch Unicorn
range take your BBC into

the future?

A short car ride from Cambridge
city centre is the village of Great
Shelford. an infrequently visited
slop on th€ London to Cam-
brjdge line. Approaching the
village along a tree-lined road,
th€ fir$ building which comes in,
to view is the headquarters of
Torch Computers Ltd. Torch
may now be a subsidary in the
Acorn €mpire but they still have
their own very individual way of
doing things and an up-market
image reinforced by their Ab-
berley House headquarters.

The corridors of the original
Torch offices, an old school

house - obvious at a glance -now run through into a purpos€
built, architectually hi-tech
building. The car park outside is
graced with ltalian styled sports
cars alongside the giant M€rcedes
vans done out in blue and white
Torch livery. These vans deliver
the Torch computer range to
dealers up and down the coun-
try.

The company's own offices
utilise Torch equipment to the full
and make an excell€nt show
room for the whole range. From
the acco u n ts departmenl.
throuqh supporl s€rvices. to the
research and development
departments, all are plugged into
a network bas€d around the pro-
fessional computer range of com-
puters developed at Torch and
manufactured in their factory in-
North Wales.

Communications with this
manufacturing division are, of
course, through Torch business
computers wired up to the
telephone lines. The plush recep-
tion area has a Torch displaying
Prestel. The sales department

utilise their system as a telex
machine among other things.
Even the boardroom has a ftrll
range of Torch products up and
running.

The professional business
range of general purpose
business computers and office
workstations, which are finding
their way onto the desks of "com-
municating executives"
everywhere. all use the BBC
Micro. for the moment at least. as
a periph€ral controller. This
means that BBC BASIC software
typed in from this magazine will
run on a Torch business com-
puter. II your office has 300
s€ries workstations on Torchnet
then you can distribute your
favourit€ game, Snackman
perhaps, around the room - in
your lunch hour of course.

AIso of significance is the
fact that Torch can offer the
technologg they have developed
for the business computers to any
owner of an ordinary BBC Micro.
This in ,act they do through a
combination of products known
as the Unicorn range. This is

what I went to Gr€at Shelford to
see.

GETTING EVERY
OUNCE OUT OF
THE BBC
Th€ idea that Torch are thriving
on the back ol production line
BBCs in black metal boxes has
never been considered remotely
near the truth by those who have
close contact with Torch pro-
ducts. YoLl only have to walk
around their R&D departments
and chat to the aff to get a feel
of the commitment in policy and
methods of working to get ev€y
ounce out of the BBC board and
also to add considerably to it.
That s what Unicorn is all about-

The controlling software for
the €ntire rang€ ,s packed into a
16K sideways ROM, the Torch
MCP. a purpose built 6502
operating system. When on the
BBC board. it takes commands
from the second processor or the
network. The MCP deals with
floppy and hard disc Iiling
systems. Torchnet protocols and
disc sharing.

Because the software is part

I
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the BBC. disc cacheing'
riniques can ofler improved
:lormance to whichever se
rd processor is being used.
? code is all-purpose and all
:ch second processors utilise
: same firmware in the MCP.

s method also allows different
?rating systems to be im

.:nented. witness CPIM, CPN
rrch's enhanced CPlM),

'.lX IIl, UCSD, and p-System.
:os and CP,/M 68K are cur
-ly being worked on.

CPN comes with the 280
,:d in ROM (no loading from
:.s) and takes only just over 1K
..tr memory. It does not require
Iy programs to achieve FoR'
]T. COPY. DUPLICATE. IN
T and PRINT commands.
?y are built-in, along with
]DE. FOREGROUND, BASIC
: other commands to exploit

lC features. CPN supports net-
rking with discless worksta-
i5

All interfacing to second pro-
:iors is via the Acorn Tube.
-rugh twin 8 bit channels (using
t522 aoC, a 8255 lot the 280
:rd and a single equivalent
p. the 2950 for the

..r 68000 combination). One
rnnel is for the second pro-
:sor to send commands. the
-er for the 6502 to respond.

5 means maximum processing
:ed (80K bytes per second for
. 280 and 160K bytes per se-
-,d for the 68000).

INCREASED
STORAGE AND
SPEED
Since the 8K CPN ROM can be
paged our. nearlv 63K
RAM is a!aiiatlie as program area
with the 280 carC \ot satisfied?
The next step up rhe ladder is the
68000 board. The 68000 uses
sixteen 32 bit regisrers for data
and addresses wirh exlernal com-
munication along a 16 bit wide
data bus. It runs at 8MHz and
normally has 256K b-rres RAM. A
280 is supplied aiongside the
68000 so ihat inuestment in old
software need not be R'rifien off.
The faster memory used on_
the 68000 means a 50% speed
improvement with 280 software
(6MHz). The 68000 board
memory can be expanded to
1Mb RAM, reducing disc lraffic
and making the card more
suitable for multi-user multi
tasking applications.

Hard disc storage becomes a
requirement at these high levels
of memory and Torch have im
plemented an hard disc controller
and SASI interface card. whose
presence is detected by the Torch
MCP,

Since Torchnet can be used
with an9 operating system, hard
disc storage can be shared
around and with the 68000
rr-rnning UNIX, utilities can
be spread around the network.

Torchnet uses the same basic
protocols as Econet so there is no
problem running the two
phvsicallv side by side.

Torch are backing UNIX as
an operating system for the
68000 and when your HDP 68K
68000 arrives, the box of
manuals and discs is almost as big
as the box containing the hard-
ware. Torch UNIX System III
comes in the form of 24 floppg
discs rr,/hich contain over 200
programs and utilities. There are
three huge standard UNIX
manuals and descriptions of
Torch specific enhancements.

It is at this point that you
realis€ how important the backup
support available lrom Torch
dealers really is. These are com-
plex sgstems and some profes'
sional support is necessary.
Some dealers run their own in-
troductory courses. All the
Unicorn range is available
through Torch dealers including
the Unicomm package which was
originally announced as a mail
order only product. Unicomm
will not now be available direct
from Torch but the price and
specification indicate a product
which could find its way into the
high street.

Unicomm will m ake
available a whol€ user communi-
ty free of charge. Torchmail, run
from Abberley House head-
quarters. maintains a notice
board and a box lor detailed

ZDP24O 280 Disc Pack

Unicomm enquiries. Unicomm is
being developed for the Telemod
2 and Minor Miracles modems. In
total Unicomrn comprises BT ap-
proved modem, UNIMAIL,
UNITERM 600. mainframe com-
munications package, UNIVIEW,
Prestel compatible Viewdata
syste m and Telesoftware
downloading, all for f185 There
is something for the comms en-
thusiast. the business Iinking into
Prestel and the school
downloading telesoftware.

UNIQUE SINGLE
PATH
Summing up the place of the
Torch Unicom range in relation to
other products for the BBC is dif
ficult because the range is to a
great extent a unique single path
along which a BBC owner can
travel. Once you are in the Torch
fold. it pavs to stay. especiallv for
the institutional or business user
who is investing in a great deal
of hardware. Networking means
sha ng expensive resources -in fact there is no other way of
taking anywhere near full ad-
vantage of the UNIX hard disc
system. With a comms pack,
other people's resources become
available via th€ telephone
system. At all stages of Unicorn,
the idea is to make the optimum
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amount of information available
to the user.

The Torch 280 disc pack
was an opportunistic product
which filled a gap in the market
but suffered from unclear
documentaion. The ZDP 240
280 disc pack is now a much
slimmer, but equally indestruc-
table dual 80 track drive. The disc
drive market has moved on in the
past y€ar and other 80 track op-
tions are available. For those who
want to go 280 but with their own
choice of drives, the ZEP 100
280 extension is available without
st ngs. The Acorn 280 is ironical'
Iy its main competitor.

The respective merits of the
packaged software will be
discussed in A&B in next month's
Down to Business. The ZEP is

however the first step to a net-
worked 280 based system onto
which can be gralted the
multitasking abilities of the 68000
processor and UNIX plus the
mass storage of Winchester hatd
disc.

1577 packages available for
business alone in May 1984.

Torch are backing the 68000
and UNIX (though not ex'
clusively - witness ihe
Graduate and MS,/DOS on their
professional machines). ln May
there were 243 software
packages available in the business
field for this operating system.
Software from companies like
Metamco with LISP and FOR-
TRAN 68000 and REDUCE, the
symbolic mathematics package
implemented in CAMBRIDGE
LISP 68000, are forging ahead
into the area of knowledge based
systems. the forefront of modern
computing.

UNIX was chosen by Torch
because its multitasking
capabilities take full advantage of

the 68000, the chip behind the
power of Apple's Lisa and Mcln-
tosh computers. Developed by
Bell Laboratories. UNIX is con-
sidered tried and tested. The
bugs are out. There is no such
th,ng as genuine concurrency but
the multitasking facilities of UNIX
combined with the 68000 make it
seem that way.

There is currently no com-
petitive product this far up-market
although separate hard discs are
now available at around !1.500
for five megaby,tes. Acorn's own
should be with us soon and is
receiving field trials at the mo'
ment.

The big customers for the
HDP 68K 68000 20Mb hard disc
pack are universihes and colleges
who wrsh to lake the load off the

NEW SOFTWARE
ENVIRONMENTS
The 280 CP./N and 68000 UNIX
environments open up to humble
BBC owners a whole new world
of software. The CPIM treasure
trove is well known. including
programs for pre'school age
children and high powered
business software. According to
the National Centre for Informa
tion Technology, there were
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TORCH UNICORN lttl

rnframes and applications cao
-ge lrom library systems to
.rness set-ups. The 280 plus
,:C disc is also a formidable ally
'those setting up a database

'tem. and with networking
-ough the Econet hardware but
'h Torch's own firmware. full
: is made of resources. Torch
!:ems are used in ITECS {or this
:,"' reason as well as places like
. Dental Institute in Londonj the training institute of the
,rk of Scotland.

LOOKING TO
THE FUTUBE

rough these systems are cur-
rtly for the specialist applicaton
:y do kick off with a fairly in€x-

micro system.
He emphasised the staying

pow€r that a Torch customer can
expect from his computer. The
Unicorn Range is for those users
who do not wish to be confined
to the 6502 processor and built in
obsolescence. There seems every
reason to bet on Torch and their
ability to advance the BBC
into areas of undoubted power
now becoming available for
micros.

Torch like to emphasise the
importance of communication
(the "communicating executive"
is one of their favourites). the
linking into centres of inlormation
and the sharing of it. Their pro-
{essional machines have integral
modems and the comms pack
makes similar software available

to the Unicorn range. The idea is
that schools and homes are going
to get into dalabases in a big way,
with individual userc talking to
each other and linking up with
private networks. And now that
the ball has b€en set rolling. once
people catch on to whal is going
on. the educating process will be
over and we will all start to think
in terms which Torch have been
thinking in for some time.

ln the lnlormation
Technology Olympics, held not
every four years, brlt continually
rushing on around us, Torch are
in a good position to supply the
communicating micro in the
mind's eye of most personalcom-
puler us€rs.
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Bootling up into Replica ll is ap-
parently a very conhoversial
thing to do although it didn't feel
like it. To the BBC owner newly
converted to disc and with a hard
won collection of favourite soft-
ware on cassette, it seemed the
most naturai thing in th€ world
to transfer those programs to
disc, especially since most of
them were not available in that
Iormat.

Obviously software com-
panies face the problem of piracy
but Replica II does seem to be
one way of providing the hansfer
facility without this risk, since the
disc itself. on which the transfer-
red programs reside, is protected.
Nor will Replica II copy the most
vigourously protected programs,
iI the software house really feels
stongly about it.

Replica II certainly avoids all
that note taking about where pro-
grams are loaded, where they
begin and so on. All the
hous€keeping duties are taken
care of. You just answer a few
simple questions and press a cou-
ple of keys. You need both tape
recorder and disc set up and
Replica controls the rest.

When the programs have
b€en hansfened theg are placed
in a m€nu (A-P) from which you
can easily choose the required ti-

tle. The heart of the program
allows gou to load a new pro-
gram, delete the last loaded, and
to change the code storage for
the last program - in case the
delault method is unsuccessful.

Necessarily there is little
comment in the single sheet
documentation about how
Replica II goes about its work and
you are therelore very much at its
mercy. If it doesn't work then bad
luck. You can't go and brew up
while the kansfer takes place
either just in case the program is
locked. In this case Replica re-
quires you to rewind the tape.

Some programs can take a
fair time to be interpreted and set
in action which to some extent
makes the transfer to disc a waste
of time. others transfer without
change and provide the usualac-
cess speed. lt is also necessary in
some cases to make use of a write
protect tab iust in case a program
tries to w te to Replica, which
would be Iatal. PacelAMCOM
and Wadord DFS are supported,
but there are complications.
These are dealt with in the
documentation.

Replica ll does a dif{icult and
controversial ;ob well, although
there are a fair few exceptions to
the rules it follows. You are
limited to the disc capacity. Still if
you want those favourile games
on your shiny new discs. the
temptation may prove too great.

Ratlngs Table:

SOUND/GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
70%
70%
70%

BEL TECH seem to be going out
of their way to provide a full soft'
ware service, including providing
a registration card, which will
enable the user to get help, and
upgrades, as and when,
necessary.

This version of BEL GRAPH
for the BBC B comes on disc or
cassette. and contains programs

for plotting line graphs, bar
charts, pie cha s, combined ver-
tically stacked bat charts, and
combined bar and pie charts.

Enky of the relevant data, is
stored in four fields. named
X,Y,Z and T, which can be
changed to suit your re
quirements. Up to fifty two items
oI data may be inputted, in one
of three wags; 1) Via the
Keyboard 2) From a Data file 3)
By inputting an equation.

The program will accept any
BASIC expressions, and willthen
plot it b9 calling the buillin Ep'
som dump routine, although pro
vision is made for you to load in
one of your own dump rouhnes.

The quality of the graphical
representation is good. as is the
dump routine. One niggle
though. it will not accept negativ€
data, and indeed the program
will allow you to enter 52 pieces
of negative data without even tell
ing you that it's illegal!

A good graphical display
package, offering a good {in
theorv) backup service. It's a
shame about some of the enor
trapping, and the bad scr€en
layout regarding the error
messages, apart from that well
worth adding to your collection.

Ratlngs Table:

N/A
80%
85%
80%
85%

The Iirst thing that has to be said
about this game is that the in-
slructions should not have been
written in black on blue
background. lt just is not cdcket it
vou have to screw your eyes up
to read how to play the game.
The first line of the program con-
tains the offending VDU 19 state-
ment so I suggest that anyone
buying the tape ESCAPE and
amend the line to something
more sensible. It is OK if you
hav€ just gone out and blown
€300 on a new monitor but the
standard television does not
distinguish an awful lot between
blue and black.

The theme of Test Match is
that you can enjoy the thrills of
our national summer spott
w,thout leaving the armchair -which is what most of us do
anyway! Still in the CRL version
vou can play at being David
Gower or if you prefer, and I
would. Clive Lloyd, marshailing
your forces out on the field.

Test Match scores as a game
because of the variety which can
be inhoduced into the plag. For a
start the tape contains both Test
Match and World Cup cricket
games plus a Team Selector pro-
gram which allows you to include
a favourite county player in your
side, or perhaps gou fancy your
local side against the West In-
dians? The two main programs

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL
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Overall Test Match is the
best of the BBC crick€t games
cunendy available with a fair
balance struck between complex-
ity and number of key strokes
needed to get some action.

The actual graphical display
in Test Match is secondary to the
tactical element and rightly so.
There is little or no variation ,n
the bowlers run-up but each
separate shok€ is plotted to its
destination. Test Match does not
quite match up to its cricketing
software rivals in this department
but the overall game is superior.
It certainly beats throwing dice
and keeping score manually like
in the old days. Such a game
might even stimulate interest in
the finer points of cricket but must
be primarily for the enthusiast.

Ratlnge lable:

Most o{ the features available on
good games such as a neat title
page, redefinable keys, keeze,
sound on/off etc. together with a
rather rare practice mode are in
cluded but unfortunately the lack
of a high score table lets it down
somewhat. The inclusion of the
practice mode which allows you
to get used to the leelofthe game
without getting killed oIf in five
seconds was a very good idea
though.

This game is very enioyable
and is probably the closest ver-
sion of "Pengo" you're likely to
get on any micro.

Ratlnge Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

Arcade freaks may enioy this one
for a while. but not too long I
suspect. You have to move a lit-
tle man over a grid of diagonally
aEanged squares changing their
colour as vou go. The idea is to
change them all within 60
s€conds while avoiding four bugs
which chase you. The only way
of killing the bugs is by drilling a
hole for them to fall through -the graphic and sound effects for
this are quite fun. Drilling does
waste valuable time, however,
and you cannot step back on to a
square with a hole in it. When
you clear a screen, the only dif-
ference appears to be that some
gaps appear between the squares
making navigation more difficult.

The controls are good.
There is no ioystick option which
is reasonable since all movement
is diagonal. The keys chosen -A,Z, * and ? are logicaland easy
to use, with the space bar
available for drilling operations.
The Retum key lar-rnches you in-
to hyperspace, but since you
often die in the process this is for
last resort use only. The game

also has two features which
should be standard on all arcade
games - the options to freeze
play and to switch off sound -and the usual hall of fame.

There is nothing reallv
wrong with the game, in that
documentation graphics and
sound are all adequate for their
intended purpos€. The problem
is that it is too simple, with little
variety, and will not hold most
people's interest for very long. In
truth, it is not very much above
the standard of aames that can be
copied ftom -magazines 

these
days, and I wouldn't really
recommend parting with your
hard earned cash for this one.

Railnge Table:90%
90%
85%
80%
86%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

SOIJNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
60%
85%
80%
85%

65%
75%
60%
60%
60%

"Monsters and Magic" is describ-
ed as a fantasy adventure game
that involves both hard thinking
and quick reflexes.

You start at home base.
When you have completed the
dungeon where all the adven-
tures take place, you must return
there in order to sell your treasure
and finish the game, although
you may also return during the
course of the game to recover
Irom combat, regain lost spells or
to sell treasure. You can roam
about the dungeon in the tradi-
tional adventure manner. i.e. by
entering North, South etc. but
when you meet a hostile being,
you enter combat which is in real
time. This means that if gou miss
gour chance to strike, the
monster will probably kill youl
There are many difficult puzzles
to solve and also numerous
monsterc to defeat. all in real
time.

The great thing about this
game is that it's modular and

Poor old Pengi is locked up in the
freezer. Your job is to hy and line
up the three special "lce-
diamond" blocks without being
killed by the '^Snow-Bees"
waiting for you at every fum-
One way to kill them of, is to kick
the blue ke block ar rhem or alter-
natively you can entke them on-
to the fence and electify them by
giving the fence a hefty kick then
running them over to finish them
off! Bonus is given for finishing off
the "Snow-Bees" quickly.
Regular arcade goers should
have recognised that this is a ver-
sion of "Pengo" which was so
popular in the arcades last year.
This is a very good implementa-
tion. The characters are all the
same and the catchy background
tune is also there.

Graphics is very good and
animation is particularly im-
pressive. The background music
and the various noises are also
very good and generally the
whole game is v€ry enjoyable.

Tltle
PublLh€r

.chltrc
Prlcc
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Publlcher
Machlne
Prlce
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::: followed by character defini-
-1s. graphic and team data.

All the elements of proper
:' cket are incorporated, follow-

I on. declaration and the ability
r: captain to choose the type of
::wler or batsman you wish to
,e at a particular juncture of the

- aich. attacking, normal or
:iensive. The test match is

: ayed over two innings with a
.. aximum of 450 overs and the
',crld Cup game over one inn-
-3s and a number of overs
,:ecified at the start of the game,
: you can simulate an9 of the
:e-day games.

There are nine possible com-
'1ations of style and these deter-

-:ne the run-rate. the wicket-rate
,-d the field placings. When you
jl enter the game a choice of

::?set teams is offered. Your
_cices are then loaded in from
::e. and displayed with their
-.il levels - which we won t go
:o for the moment since it is a

-:tter ol personal iudgement
, d you can redefine the whole
: rm if gou want.

When in play the style of
:ur chosen batsman or bowler
15 to be specilied each over. I'm
,:e the algorithms used in the

.::ne took a lot of sorting out but
- rvare with a defensive style hit-
-g an attacking Marshall for 25
- the first two overs takes a bit of
:.ieving. I think a compuier
-.ket game is alwavs going to
:ed revving up a bit if it is not

be boring!
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there are two types of data for the
dungeons. This effectively means
that you have two games. Also,
as well as a predefined character.
you can define your own
character i. e. increase in-
telligence, dexterity etc either to
make the game more difficult or
easier.

This game is v€ry different
lrom any adventure or shategy
games and is truly challenging.
The ability to change the
characteristics means that you
can set the difficulty of the game
in a unique way. Unless you are a
total arcade game freak. you
should find "Monsters and
Magic" very enioyable.

Ratlngc Table:

decisions at the wrong time have
never been so amply provided
for!

The basic idea is one of
strategy, attempting to move
various units of one's forces
around a map of the Roman
world in order to put off the in-
evitable result of the struggle for
survival. There is plenty of time at
one's disposal, with the game
moving through twelve turns
each representing a five year
phase, starting in 395AD. During
each phase, there are three
distinct parts, each with the op-
portunity to make a hash of
things! The first, dealing with
financial decisions, requires the
player to decide within limitations
how the money should be moved
around. Each province produces
an income. although this varies.
and the player may wish to make
ad.iustments before the second
pan of the turn, the Movement
phase. This obviously allows
{orces to be moved about aftpr
which the unfriendly computer
moves its various forces to
counter the moves made. The
third phase, Combat, allows the
player to attack an enemg lorce
in a province. The outcome is
decided by formulae which are
given with the game.

Despite the hints given in the
cassette iniay, I was seidom able
to reach great heights oI glory.
Perhaps thls was because of my
own undoubted talent for failure.
I prefer to believe it was because
oI the complicated and intricate
nature oI the simulation. I do
know that I have kept golng back
to this pro$am again and againl
it is that sort of program.

Ratlnga fable:

SOUNDS 65%
GRAPHICS 70%
DOCUMENTATION 85%
VALUEFORMONEY 80%OVERALL 80%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
N/A

100%
?0%
85%

Having spent mang hourc on this
program over the last couple of
weeks. I am still not at all sure
whether I am enjoying the
challenge or not; it's one of those
programs you have to hy iust
once more to see if you can do
any better at it!

I have already reviewed
Airline, in which I ran an airllne
company, and the Salamander
737 Flight simulator. Those wele
both very interesting in their way,
and the theme continues with this
very complex and involved pro-
gram. In it, there is a very realistic
simulation of an Air Tralfic Con-
troller's job, and what a job it isl
There are various levels at which
it is possible to play this simula-
tion. and also a demonstration
phase in which allgoes smoothly.
I jumped in at the deep end, and
tried to handle an option with
emergency traffic, and very soon
I have problems - and
aeroplanes - stacking up all over
the place. I read through the very
comprehensive notes again. and
tried again at a more realistic
level, and a glimmering of how to
achieve a success began to ap-
pear. More practice. and some
planes even began to land suc-
cessfullyl

Yet it is one of those pro-
grams which it is neceisary to
keep hying at. and al each harder
level, there are additional pro'
blems to content with. The
simulation will not appeal if you
need to zap a number of aliens
each day, but for a really tough

test of your reflexes. skill,
memory and commons€ne,
takes some beating!

Raflnge Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

70%
85%

r00%
90%
90%

Well the fall ol the Roman Em-
pire was never more speedily ac'
complished than under the con-
tol of myself, my Beeb and this
cassette from ASP. It isn't that the
program is exactly hard, but my
taienl Ior making the wrong deci'
sions at the right time. or the righl

This program. complete with {
very
ol th

cle e ri le rs probably
best de rh nk hat ha

seen in a long time.
It is a lully integrated, mu

purpose package, containing
word processor. a letter writer,
small financial spreadsheet,
calender. and a pre-defin
names and addresses database.

The main principle oI th
package is that all of the p
grams are inter-linked, for in
stance at the start oI the program
you are asked to enter the
date, and if you don't know,
just type in "?" and a calender
be displayed! Alter returning
the main menu and entering
correct date, let's just assume
want to write a business letter
your Bank Manager. but
can't rememb€r this address-
go into the database. calle

hrbltrhcr
lhchlae
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Directory, search for his name. or
any piece of r€levant informa-
:ion, then when you have found
r. go into the letter write mode,
and the screen prompts give you
lhe option of a business letter
where the recipienfs address is

printed in the top lelt ofthe letter)
and away you go.

On letter, having altered the
rel€vant lines according to the in-
rtructions, your address is always
printed in the top right, and if
needed your name at the foot of
lhe letter. Four function keys
have been programmed to print
out commonly used statements:
'Yor-.rrs Sincerely", "With best
wishes", "Yours faithfully", and
'Thank you for your letter ol'.

The word processor pro'
gram, although not very
sophisticated, is extremely com
prehensive, having all the major
Iunctions of other commercial
word-pro's. including word
:ount, print, and review features.

The linal program on the
Cisc is called Calculate. and is a
imall spreadsheet program.
rmall, but like all of the other pro'
Jrams, v€ry powerful. It enables
igures to b€ manipulated to get
rotals, and sub totals; it can
:alculate VAT. work out the
average, and give a grand total:
:or either columns, or for the
:ows, or indeed both. And, like
all the other programs, it can be
nter-mixed into the wordpro.

As I said at the beginning,
:ne of the best packages I have
leen, definitely out in a class of its
)wn. and something other soft-
.vare houses should be working
:owards, total integration.
:herefore giving exceptional
.alue {or money.

Ratlogs lable:

parts, the last two loading while
soothing(?) lullabies are played to
you.

The game can be played us-
ing the keys Z,X for left and right
respectively, and:,/ for up and
down. Alternatively joysticks can
be used.

The idea oI the game is to
kill the fleas which ;ump around
on your bed hying to bite your
feet. This can be done, bv either
swatting them with a jam sand-
wich, or caunching them with
your talse teeth! The fleas move
very quickly around the bed and
the sandwich sometimes leaves
jam on the bed, which provides
an exha obstacle Ior the sand-
wich to avoid. These obstacles
can be removed by the use of a
sponge. A telephone is available
to call for help. but sometimes the
telephone is not answered. If
however the t€lephone is
ans'xered poin6 are gained.
Each ,le. tEt lrou kill b r.roidr
100 poinb but after 1ou have
be€n bitten ei,hr 6rn€s you lose
one oI three [ves available ro
you. [ 9ou hil yol.tr Ieet inst€ad of
the oea yet another life b losr. ll
you manage to kill all the fleas
(something whrch I could not
achieve) llou atre the-n attacked by
Bed BugF. You have to kill thes€
bugs More they bite you . for
every bite is a fat l one For each
Bed Bug hlled pu gain t00o
polnts . An added dim€rsion to
this game is that tou musl always
remember to stay on the bed or a
life is lost.

The insbuctions in the in-
hoduction to the gam€ arc quite
briel with just the w"apons and
the bugs displayed. along with in-
skuctions lor which keys to use.
There is a page giving more inlor-
mation (scores, further ins uc-
tions, etc.) and it is on this page
that you can change the speed of
the game. It is unfortunat€ that
on the program that I used one
could only get to this page aftet
playing the game. There is the by
now usual Hall of Fame page for
the top eight scores.

The graphics for the
weapons are quite good but it is
diflicult to actually know when
the fleas were directly beneath
the sandwich. The rest of the
$aphics are quite stlaight lor-
ward with no outstaoding

qualities.
The music in the inhoduc-

tion left something to be desired.
At times it sounded more like a
dirge than a lullaby.

I found the game very dif-
ficult to piay and very low points
were scored whilst the program
was under review. As a cons€-
quence the game &came very
infuriating. ln comparison to
other games on the market at the
same price, I was very disap-
pointed with this game.

Raltngc Table:

by the wasp. This time there are
also mushrooms shooting about
which can be fatal. Bruno has to
reach Teddy the cub at the far
end of the maze to gain his
bonus. As the screens get more
diflicult and more laden with
fruit, there appear some obstacles
for Bruno to hide behind. The
game however is not easg at this
level with the correct order to
establish as well as having to
watch out for the wasp.

The sound for this game is
unfortunately rather unimagin-
ative- The start of each game is
heralded by the first bars of that
favoudte comput€r tune (more at
home with Pool or Snooker), the
Entertainer. When the 'Game
Over' comes up it completes the
phrase. Nothing special and in
fact rather out of place. Worse is
the attempt at the wasp's buzzing.
This sounds more like a hair
dryer than a wasp.

The graphics are fair with
some nicely defined huit and
Bruno. who looks a bit like a bear
at least. The wasp is good but the
Sting of the title is not in much
evidence. The game employs a
variety of contsasting colours and
some false' three dimensional
lettering but overall is not stunn-
ing to look at. A nice gam€
{eature is the way Bruno walks
out of his box and into the arena
for each life. In fact playing the
game is far more enjoyable than
looking at it and Isuppose that's
what it is all about. Fortunately
there is an option for turning the
sound off and so no reason why
you shouldn't enjoy a fairly stan-
dard game.

Ratlngc Table:

U

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

55%
60%
70%
50%
60%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
75%
85%
90%
85%

The first challenge oI any Gemini
game is to g€t the cassette out of
the tight Iit plastic packaging -excellent though it is - in order
to load the software.

Simon William's game starls
ofl with an instruction screen
(with impressive Teletext graphics
of a b€e) and a 'Iavourite key' op-
tion. The player is invited to press
his or her favourite key for op,
down, left and right. There is no
opportunity to edit this choice so
make sure you g€t it right tirst
time!

To join the ranks of th€ 'Best
Bee Beaters' and get on the high
score table, you have to coDtrol
the bear. Bruno, around an
arena. a parallelogram with in-
creasing number of sides the fur-
ther you get. In each corner of
the arena is a piece of fruit.
Above the arena is the'Picking
order'. You have to conhol
Bruno to pick up the fruit in the
correct order to complete the
scre€n. sometimes an aerosol is

available for Bruno to pick up.
This briefly disables the wasp.

When the screen has been
cleared there is a bonus game.
This involves tackling a maze,
again with Bruno bein harried

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
75%
70%
70%
70%

Bed Bugs is an unusual type oI
arcade game. It loads in four
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Missile Control, many games fans
will be pleased to hear, is now
available on the BBC. And what
a great version it is, very close to
the original arcade game and us-
ing all the BBC's graphics and
sound armoury to good purpose.

The game allows beh-r,een
one and four players, in turn, to
defend their cities from wave after
wave of missile attack. It looks
like a November fifth firework
display as the player returns fire
from the four missil€ bases. aim-
ing to stop the oncoming missiles
in their tracks before they can get
through and destroy the cities or
the bases themselves. The
missiles burst in midair forming
shimmering clouds (there is some
clever use of flash rate here) and
the enemy missiles leave red
streamers across the sky.

Now and again an aircraft or
satellite comes into view and can
be destroyed for extra points.
Scores are displaged at the top oI
the screen- lf you make it to the
high score table with your efforts
then a tuneful little routine tells
you about it and invites you to
put down your gamer's
nickname.

There's a demonstration
mode to keep the eyes watering
while you recover your concen-
tration for another bash at the
keyboard or if you preler,
joystick. The game displays no
subtlety in its use of sound but
that won't matter to anyone play-
ing the game, Ijust pity all those
families down the steet watching
their television or having a quiet
evening in.

Every action in the game is
accompanied by loud sound ef-
f€cts, firing, missiles bursting,
direct hits, everything. Even
when the game inlorms yotr of
your current status as far as cities
goes at the end of each screen, it
does it with the clatter associaled
with a rusty old typewriter. When
the game is complete and you
have lost (how negative can you

get) 'The End' shimmers into the
screen and out again accom-
panied by a gel more calamitous
anay of sound.

Missil€ Control is an excep-
t,onal game, simple in concept
but impressively presented with
flashing colours all over the
place, exciting sound effects and
non-stop action. Explosive
clouds mushroom as craterc ap-
pear and cities vapoudse. It's the
usual space fight fantasy brilliandy
done.

Ratlnge Table:

avoided. This is where the scan-
ner can help but keeping an eye
on the main screen is difficult
enough.

Keyboard controls are pro-
bably the optimum combination
but it is a shame that joystick con-
trol is not a feature of the game.
Even commercial joystick con-
verters don't seem to work,
presumably being overwritten by
the game code. lt is an art in itself
juggling with thrust, rcvelse,lte,
smart bombs and so on. Still I
suppose the addicts have been at
it long enough by now with other
similar games and it's part of the
challenge to the newcomer. Elec-
hon owners will be especially
pleased that such an excellent
game runs fast and true on their
machine.

The graphics are not stunn-
ing in detail but this is a sacrifice
which allows for increased speed
and smoothness oI action. Sound
is excellently used. I don't know
how programmers manage to
come up wilh so many variations
on the laser gun'noise'but here is
another convincing version.
Guardian is a version of a classic
game classicly implemented. If
you haven't already got some-
thing like it then Alligata'a polish'
ed version will provide you with
many happy hours polishing off
the alien landers.

Rattnge Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

100%
90%
90%
85%
95%

No this is not a game about
publishing a left of cenhe quality
dailg newspaper, but a fast action
kill everything in sight game. It's
the classic Defender game, bear-
ing a marked resemblance to
Acornsoft's Planetoids. and it's
very good.

The sideways scrolling is
remarkably smooth and the ac-
tion without respite. You pilot
your space fighter back and forch
across the landscape desperatelg
trying to stop the landers (green
btrlbous creatures) from getting to
the planet surface and canying
off the humanoids which look
nothing like the humans I know.

The score and number of
spaceships left (three per game)
plus the ntrmber of smart bombs
left (three per go) are displayed
above the action. Also above the
game action itself is the space
scanner which gives a wider view
of gour own position and that of
the landers, flying pods,
swarmers- alien bombers and
deadly baiters. It's fairly difficult
to d,stinguish which is which but
these particular nasties ar€ fast
around the screen and preferably

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

90%
90%
80%
85%
90%

this is his main weapon againl
the various alarm systems an{
obstacles which gyrate and fla{
all over the screen. I

There are also soml
wonderfullu weird watchmed
achieved through some clevd
sprite definition, an Astronutl
tvpe spaceship, a train completa
with smoking stack, an angr{
lavatory seat! Some luscious red
Iips conceal sharp teeth and thera
are ladders and conveyor be(
and some more dubious bits ol
architecture I

The layout of each buildind
is done in qood old red brick in I
gaphics window about two thirdl
of the mode 2 screen. Beneatfl
this are currenl score, high-scorel
level and number of lives. Thl
programming is sufficientlv good
to keep the character flicker 4
€v€n many coloured Hoger to {mlntmum- 7

The Flechon vprsion is in nJ
way inferior to that of the BBCI
One slight programming anomall
concerns Roger's ability to stan{
in mid-air without anvthing unl
toward occuring. This sort ol
thing is not of the slightest advanl
tage when vou are standing at tha
top of a floor, unable to iumfl
an!&here but in the most difficul
dtecfion I

It's not the easiest.ru.t tJ
any game I have played but lik{
other similar games like Ghouhl
Killer Gorilla and so on the corJ
rect combination of leaps and
horrnds oncp learnpd can hd
repealed fairly easilv until thd
next problem area occurs. I

Roger's purpose on all leve(
is to qet round the scr€en to picH
up the gold kevs which arel
secreted about lhe place and thenl
to open the safe. then onto th{

Blagger is the justifiablv popular
arcade game, in the maze genre.
The game progresses from screen
to screen as the criminal hero. a
sort of Raffles of the RAM, rifles
the safes of various respectable
organisations.

Roger the Dodger, as our
red-headed hero is called.
possesses the ability to leap faitlv
prolilically around the screen and
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75%
85%
80%
80%
80%

?xt building. Roger is also up
:Jainst a time limit for each
-:reen. The seconds are counted
i and displayed on screen.

Blagger proved a game
'.tich lasted the course, im-
:ediatelg atkactive and enter-
r:ning, a difficult enough

:rallenge to hold interest and fun
watch. You have to do well or

:.eryone else wants a game.

Ratings Table:

which faces an uphill skuggle to
survive and eventually become a
frog. It is perhaps a good job that
you came along to help in this
desperale fighl. There are many
foes, including hydra.
dragonflies, jellyfish and even
mutant bumble-beesl However.
all is not gloom as there are pl€n-
tiful quantities oI a variety of
goodies to eat. including
amoeba, dragonfly larvae and
(yum, yum) bloodworms. As
these appear in. or drop through
the water. you can assist the tad
pole by the standard Z.X.?. *
conliguration of keys. Movement
in one dir€ction continues untii
another key is prelsed. which
makes lor very smooth
movements-

As one rreen of amoeba is
devoured. more and more pro-
blems appear to haunt poor tad-
die. including ferocious dragonfly
nymphs. iellglish and even
radioactiue waste from a dumper
truck! Yes. how true to life this
progam mltht be.....

Sunilal as a tadpole brings
its own resard. as there would be
no tadpoles il the frogs didn't
celeb,rare! C'esl la vie.....

Rdl4c Tabl,e:

SOUNDS
GRAPHICS
DOCUMEI'TATION
VALUE FOR MONEY
OVERALL

doing, in effect, is to create an
environment for a two player
game which would not be possi-
ble without the aid oI a computer.

The blurb also describes it as
a unique game...of the brain
versus brain type - in more ways
than one. Each player has to hy
and ki/l his opponent's brain. Is
vicarious violence so endemic to
the world of computer games that
a strategy game needs to be
presented thus? I hate to think
how a modern software house
would market chess if they had
just invented the game. Anyway,
the object is to fire 'lasers' across a
grid which has prisms at various
locations, some provided initially
by the pro$am and some placed
b9 the players. lf the laser enters
the opponents 'brain' - drawn
with happily vague graphics -the game is over. The complica-
tion is that each prism has a
deflection factor. The prisms
drawn at the start have random
deflection factors which you can
only discover by hitting one with
a laser beam. The ones you place
yourself have a deflection factoi
defined by th€ player. Each direc-
tion has a number. If the ray
enters from the east (1) and the
deflection factor is 4 then it will
exist to the west (5) and so on. If
you want to convert a direction
60 to a 3 you have to enter factor
of 5 because totals over 8 reduce
by 8. Confused? You will be. I
had to reload the instruction pro-
gram three times when I first tried
to play this one. Mind you when
you master it you need never fear
BBC BASIC's MOD function
again.

Modular arithmetic aside. it is
fairly complicated and the
documentation was not thorough
enough to avoid the time con-
suming bore of reloading a
separate instruction program.
One also has a number oI options
to choose, on the difficulty of the
starting position and the length of
time the laser beam remains vis!
ble - the longer it stays, the
easier it is to figure out what,s go-
ing on. Unfortunatelg, as a
strategy game it is marred by far
too great an influence of chance.
It is quite easy to hit the op-
ponents brain - or your own -

by shots which deflect from the
wholly unpredictable b€haviour
of the program supplied prisms.

Personally, as a chess
player, I dislike games with strong
chance elements, especially
when (unlike the better card
games) they can't really be incor,
porated as calculated risks in
one's strategy. However, this
game is certainly different and
those wishing to cool their
joysticks and engage their brains
may get quite a lot of fun out of
this one.

Ratlngc Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

65%
65%
60%
70%
70%

This one is a long loader, mostly
because the instluction program,
which precedes the main game,
is a substantial effort in its own
right. Say 'yes' to inshuctions and
they scroll slowly up between a
stage curtain suround to the ac-
companiment of one of the most
impressive demonstrations of the
Beeb's musical facilities that I
have heard. A whole medley of
tunes using a vadety of in-
struments are included, some
with percussion effects on the
noise channel. A peek at the
BASIC part of the program
reveals the use of all 16 possible
Envelope commands with a fur-
ther four patched in and out by a
procedurel

After this the game itself ,s

almost an antj'climax. though it is
actually quite good and the use of
music and sound effects well
above average. The play is a bit
Iike copies of Penguin, since you
move about among blocks and
and knock them against nasty
things that would lik€ to kill you.
If you miss, however, the block is
likely to rebound and flatten you.
You can also score points by
crumbling special marked blocks,

:e worlds of Pacman and the
::ace Invaders are far removed

>m everyday experience. while
::hough frogs do cross roads. it
. not usualiy via five lanes of
reeding haffic in order to reach

polluted riverl This ptogram.
rwever, is very much set down
eajth, in fact in the depths ol

rur local pond. Many of us col
::ted frogspawn in our youth.
:-d scarcely imagined the au,iul
.athly shuggle which those tad-
- les would have faced.

Yes, the hero of this game is
- e humble tadpole of the Com,-rn Frog (Rana Temporaria),

65%
85%
95%
80%
80%

This program, wrftten entkely in
BASIC , getr high marks for
originality. I like what the author
is kying to do, even though the
end result leaves something to be
desired. It is a graphic shategy
game, but unusually only for two
plagers to play against each
other, and not a copy of an ex-
isting board game. [t is very much
a product of the author's
somewhat fevered and certainly
complicated imagination. It came
as no surprise to read in the
Virgin blurb that he is a
mathematics student. What he is
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or blow yourself up by hitting
ones wh,ch ar€ pulsing. The
scena o lor the game is entirely
diflerent ftom Penguin and the
source of my only real complaint
about the game. It is s€l in a post
World War III world. The
monst€rs are 'mutated turtle like
creatures whose only diet is that
of human flesh'and the time limit
is described as a n€€d to avoid
dying of radiation sickness. I sup-
pos€ today's gen€ration ol kids
raised on video nasties will think
nothing ol this, but I personally
find this sort of hype tasteless and
quite unn€cessary

The graphics are good,
though by no means spectacular,
and the animation very smooth-
There is some use of colour mix-
ing to provide an unusual hue for
the blocks. Extra interest is added
by the option of a 'haflield'
sireen with dummv blocks
disguising the presence of the real
ones - these soon get cleared
away as your h€ro. or the ghastly
tufiles move around. There is
also an option where the blocks
remain invisible except for a few
seconds after crumbling one of
the special blocks, which remain
in view. There is not much varie-
ty produced by clearing a screen,
lhough - just more turtles after
your flesh. Finally, the conhols
are good, allowing two sets of
keys or joysticks. and pause and
sound off options. In summary, a
very prof€ssionallg presented
game, with an outstanding in-
shuction sequence.

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

smart bomb, your Iirst reaction
will probably b€ that your TV has
oone on lhe blink: the screen
iobbles franticallg from side lo
side., Do not be alarmed,
however, because the program
makes use of the 6845 video
chip's 13th register. which con-
tlols the position of the exbeme
left hand character (seepage 37O
oI the Advanced User Guide).

This program provides quite
a good version of the game, and
compares well to Superior Soft-
ware's Q * Bert. The graphics are
quite good, and the sound
average. A good buy for all
Q I Bert enthusiasts. but there
are betl€r gam€s available.

Ratlngs Iable:

65%
75%
N/A
?0%
70%

tack. whether to fire cannons or
board the enemy vessel. The bat-
tle is €nacted graphically. It is
conducted over a number of
rounds but it seems to be totally
random and all you do is sit and
watch as the two graphic

Rattngc Table:

Q-Man is a fairly faithful version
of the arcade game Q {.Bert,
with a couple of added exhas.
For those of you who have never
discovered Q * Bert in your
local, here is a quick run-down
on the idea for the game:

You control a Barry
Manilow look-alike. known as the
Q-Man, who has lo jump around
a pyramid made oI cubes. Th€se
are drawn using 3D graphics, but
the game itself is not in 3D. The
ob,ect o{ the game is to change
the colour of the top face of each
cube by treading on it. Your ef-
Iorts are hindered by bouncing
balls which descend on you for
the top of the pyramid, and
"Jake the Snake", who appears
on the third screen, and bounces
up and down the pyramid chas-
ing after you. You can also g€t
killed by lallins off the edge of the
pyramid (obviously a silly thing to
do!). Either side of the pyramid
there are hansport discs, which.
when jumped on, take you to the
top of the pyramid.

In my opinion, one of th€
best features of the arcade game
was the quality of the colour. I
feel that this could be improved
upon in this version. using colour
mixing of ihe same sort as games
such as Gunsmoke. There also
seems to be a delay between you
pressing the key, and the Q-Man
actually moving, but you soon
get used to this. The program in-
cludes some features not present
on the original, including hyper-
space, which bounces you all
over the pyramid (and occa-
sionally off it) before dropping
you at a random position , and
smart-bomb, which d€shoys all
the video nasties on the pyramid
at that time. When you hit the

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

characters blast each other
smithereens. Dotted around on
the map are several ports. On
entering the location of a port,
the screen clears and red ships
are dotted randomly around the
screen. You must control a black
ship to negotiate these in order to
get to the harbour. a process
that's even easier than clearing
the first screen of Space Invaders.

Generally. the game is
monotonous and Inever actually
both€red to finish a game since I
found it so unchallenging and
totally boring. There are many
other simulation/strategy games
available and they are much bet-
let.

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

20%
50%
80%
50%
50%

ln the inlay card, the loading in-
skuction is as follows: "The pro-
cedure fot loading your program
into your Spectrum is given in
your manual." lignored this and
proceeded to load lhe game. The
game loads accompanied by the
message "No room". Oh dear, I
forgot to reset PAGE, but surely
th€ proqram should do that for
you? Undaunted I loaded the
game to be greeted by a huge
copyright message. Then the
game starts.

Apparently, you are the cap-
tain of a British galleon. You
have been commissioned by Her
Majesty to stop Spaniards runn'
ing gold from the New Lands to
Spain. To earn a knighthood you
must slop a fixed number of gold
pieces which depends on the skill
level you choose.

Your ship is represented by
a linle red blob and it can be mov-
ed about on the high resolution
map via the cursor keys. When
you encounter a Spanish ship,
you must decide whether to at-
tack or not- If you decide to at-

"3D.Tank Zone by Dynaby{
Software is a derivative o{ tM
vecror qraphics tank simulatiol
"Battle Zone" for,rnd in the a
cades. Let me quote from the ir{
av card pona s com

u m he idv ust tha d o
radar- scan the tenain surroura
ding rhe citg and missile silos fd
marauding enemy tanks an{
destroy them before they get yor.{
Watch out too for waves of inl
coming jets and helicopters
the horizon. To aid you in yor{
task, vou have at vour disposal a
dir€ct fke anb.aircraft cannol
and an anti-tank missill
launcher. . " I

"3D-Tank Zone" differs fr
its arcade cousin in that you carl
not move aboul. lnstead you ju{
rotale l€ft or right and shoot al
the €nemies. You have to con
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1e sights for the two weapons._ie 
whole thing is monochrome

lreen on black). just as in the ar-
: rde game but the animation is
-rrply excellent. When you blow
5 an enemy it actually explodes
-stead of just disappearing as in
-lany games. The game gets pro
.:essive ly harder as more
lemies appear on the screen at
'rce and when you finaliy get
rwn up, the windscreen cracks

,-d the screen is slowly cleared
: leave a totally red screenl

The usual features such as
.:und on/off, fteeze arc presenl
it unfortunately, there is no
lh score table. Meticulous at-

.rtion to detail such as the
:iating rotors ol the helicopters
rd planes makes this game a joy
watch as well as play. Overall,

, ,ery enjoyable game.

3attngs Table:

r-enzy" is a version of the ar-
.:e smash. "Qix". The storyline
:. been rewritten for "Frenzy",

.et me explain: Deadly sub-
. lnic particles are running free
: scientific research centre. It is

. ]UNDS
RAPHICS
]CUMENTATION
11LUE FOR MONEY..lERALL

90%
90%
60%
80%
80%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

your job to trap the darting Lep
tons using a robot craft before
your time runs out.

As you move your craft
across the screen. a green iron-
tall. is dragged along behind.
When you reach the edge again,
the smaller area confined by the
iron-tail is filled in. A Lepton is
captured if it is trapped in this
area or if 95% of the screen is fill-
ed in. As you progress through
the screens. the number of Lep
tons increase and another type oI
nasty called Chaser" is introduc-
ed. Difficulty arises from the fact
that one Iife is lost if a Lepton hits
your iron-tail before it as been fill-
ed in or if a Chaser hits you. The
graphics are simple but effective
and the smooth animation is ex-
cellent. The craft responds im-
mediately to the controls and the
impressive sound effects boost
up the enjoyment a lot too.

The game has been
transported onto the Beeb well
and the presentation is well up to
the very high standard set by
other Micro Power games- The
usual features such as a neat title
page. sound onlof{ opt,on, high
score lable are all there.

Micro Power has recently
become veru prolific but that has
not lowered rhe quality of their
games: if angthing. it has gone
upl ln fact. many of lheir games
are just as good as Acornsoft's
and they are cheaper. If ;-ou liked
the arcade game Qix" or vouie
just fed up with traditional shoor
'em-up' games. bug Frenzl '

You won't be disappointed

Ratlngs fable:

90%
90%
80%
85%
86%

A glittering reward await the in-
trepid atop the heavily defended
towering turrets of this forbjdding
forhess. On your quest for gold,
you will be assailed by a menac-
ing menagerie of meanies. name,

ly crabs, snakes, lobsters, spiders,
bugs and beetles. Watch out for
the deadlg fl9ing Duck and avoid
the falling rocks, scale the ladders
and negotiate moving platforms.
Collect various diflerent fruits for
bonus points on your way... and
so goes on the preamble on the
inlay card. Unlike many similar
blurbs, this one actually depicts
the game rather well.

Basically, you conhol a very
well defined, incredibly well
animated figure to jump over the
bouncing crabs, lobsters what
have you, then climb the ladder
to jump onto a moving pladorms
to go to the top of the screen
whilst avoiding the falling rocks
and of course, the flying duck.
The most striking thing about this
game is its sprite like characters,
the way in which they are
animated and the sounds that ac-
company them. The sight of the
flying duck, quacking as he
leisurely crosses the screen is so
funny that you lose your concen-
kation. Features such as sound
on/off option, freeze, High score
table, neat title page etc. are all
there.

The professional presenta-
tion, impressive graphics/sound
and the addictive quality makes
this a top quality game. As with
all MRM games it costs onlv
f5.70. It's almost irresistable.

Ratlngs Table:

When I receired -Darts lot
review. I rhought to myself.
what's so difficuh aboul placing a
dart in the right place and releas
ing it? and proceeded to load the
game.

When the game loads vou're
given the option of playing three
popular dart games: 501, Round
the board and Cricket. In case

you are unfamiliar with them as I
was, let me explain. 501 is the
game you see on t€lly. Each
player has three darts in turn to
try and score as many as possi
ble. To win the game, you must
finish with a Double. In "Round
the Board", each plager works
his way round the board finishing
with the semlbull and the bull. In
"Cricket", player one starts by
hying to score as many "Runs" as
possible whilst plager t\ ro aims
for the bull and semlbull which
counts as two wickets and one
wicket respectively. Plager one
continues to score until player
two take 10 wickets. The roles
are then reversed. The player
with the most "Runs" wins.

Difficulty in all these games
arises because the dart -represented as a white cross -shakes rather wildly as if you
were totally drunk and your con-
hols can only guide the dart in
the general direction. You have
to choose just the right moment
to release you dart. Surprisingly,
it turns out to be a very addictive
game probably because you're
hying to beat your opponent and
you end up having "Juslone-
more-go" as with allgood games.
Since it's an MRM game it's
relatively cheap as well. lf you are
looking for a two player game,
have a look at "Darts".

Ratlngs lable:

The blurb of the inlay card sets
the scene: You were sailing in the
South seas when your catamaran
was holed by Killer Whales. You
manage to launch a life-boat and
are now adrift somewhere at sea.
Your task is to return home to
England. Your journey back to
England will take you to strange
islands, pirate ships. ghost ships,

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

85%
100%
80%
95%
90%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

50%
70%

100%
90%
78%
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stolms. sea creatures and a
whole lot more. It also says that
this unusual game is an adven-
ture with a difference. lt com-
bines both graphics and text.
Graphical adventures aren't new
but for the Beeb, the choice is
rather limited and they are always
welcome.

This particular adventure
has a vocabulary of only 10
words which can be entered by
the function keys. You might
already be thinking that this is a
simple adventur€ but you'd be
wrong. Experienced adventurers
will instictively bash away at the
keyboard to input various com-
mands but to no avail. The teo
commands assigned to the lunc-
tions keys - North, South, East,
West, Up, Down, Pick up object,
Inventory, Drop object, Use ob-
iect - are the only words that
can be used. In many places I
knew what I would have done in
a normal adventure but couldn't
because the word wasn't
available! It was a totally new
challenge. Even if you're not an
adventure fan, you will find the
MODET pictures ,un to watch.
Some of them are even
animated! Now that's something

I think that this will appeal to
all but the most hardened adven-
ture nuts and the arcade only
Ireeks.

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

you receive an accompanying
'blip'. I am amazed by the speed
of the meanies especially the last
one on every sheet. I do not like
the position of the keys for the
game; C moves left, B moves
right and SHIFT fires.

To sum it up, Proteans€ is
an overated game which has a
few nice features and is mildly ad-
dictive.

Ratlngc Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

80%
50%
60%
60%
65%

Carous€l is a screenful of actionl
owls, rabbits, letters and ducks
march across the screen in both
directions: the carousel arms
whirl round in the background;
bonus scores come and go and
your supply of bullets steadily
decreases.

The game is simple to play,
employing only the favourite
Z,X, Return combination, agd
the idea is to high-score by
shooting as many obiects as
possible and hitting as many
bonuses as you can, before your
supply of bullets is finally used
up. Extra points can be gained by
hitting the BONUS letters in the
correct order. Positive and
negative results can result from
hitting the two boxes in the top
Ieft and right hand comers of th€
screen. They also make extra
bullets available lrom time to
time.

Watch out for the ducks.
More often than one would
choose, the yellow ducks change
their appearance (they actually
look quite friendly as they cross
the screen) and fly down to
deprive you of your bullets. They
dodge about pretty effectively but
if you latch onto them quickly, no
more duck. It certainly gets the
adrenalin going dodging about
after two or three ducks at a time.

especially as only one br-rllet is
allowed on screen at one time
and you know that a wasted shot
could be fatal.

If b9 this stage the carous€l
music accompaniment is disturb-
ing the concentration, then
you can make use of one of the
nice features of Carousel. By
shooting out a switch which is
graphicallg displaged on the left
hand side of the screen the sound
is toggled on and ofl. When the
animal characters have been shot
away, with or without th€ help of
extra boxes of bullets. further
points ate scored by hifting caged
ducks (revenge) and a Polar Bear
which scuttles backwards and for-
wards across the screen Ior as
long as you can keep up with it.

There is nothing stunningly
original in this game but so much
is going on, there are so many
options and combinations. that it
remains add,ctive and enjoyable,
as far as I know, forever. Good
colotrr, excellent sound, great
fun.

Battng6 Table:

Ratlngs fable:

50%
90%
90%
90%
80%

This game is original, l'll give it
that. You control a laser base at
the bottom of the screen. At the
top (randomly positioned) are 20
meanies. They descend slowly,
dropping deadly bombs all the
time. When they reach the bot-
tom they ascend to the top and
begin descending again. The
more you shoot the faster they
move up and down the screen
(the last one being th€ hardest to
hit). On the first sh€€t hitting a
meanie scores 3 points, on the
second 6, on the third 9, and so
on,

The publishers claim there
are 9 different sheets. I cannot
say they are wrong as I only
made it onto sheet 6. On all the
sh€ets I progressed onto the
meanies looked different to any
other meanies I had seen before.
I spent a long time disputing with
my brother what they are meant
to look like and neither of us can
really tell. I think some look like
eyes, oth€rs like mouths, others
like parcels, and others like
mtrshrooms.

How DK'tonics can claim
fantastic sonics and dazzllng
graphics I just don't know. I think
the meanies and the laser base
are a bit on the small side. The
sound is good though, I mus ad.
mit. bul not da?2ling.

There are a lew features I
especially like, namely the way
the laser base male alis€s and
disintegrates, the way the whole
screen scrolls down when you
have lost your three lives to show
your score and posltion on the
high score table, and when you
enter your name in the high score
table lor every letter you enter

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

90%
85%
90%
80%
90%

This decidedly boring game has
little or nothing to recommend it.
After a rrtle page which consists oI
nothing more than a white blob
sining on a greeo square, we arc
presented with the first page. This
page asks us the question "What
is your weakness?". To which we
mr.rst reply with a number cor-
responding to one oI the four op-
tions, which are Slicins

(3
(1).

)and
ter

realise, there seems to be no
point in answering this question
as we feel that the outcome is the
same for all the options. Anyway
having answered this, we g€t to
the first hole.

Bunker Shots (2), Putting
Rough Shots (4). La
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A graphical display of the
:st and all the subsequent holes,
: which there are only nine, is

-rown on the top two th,rds of
ie next and each oI the follow-
-g pages. AIso at the top of each
: these pages is the hole number
-.at you are on. and the length,
rrd the par ol that hole. We are
iown below this, a plan view of
e hole with a mess of coloured

."aphics along the side ol a fair-
ay with a bunker somewhere

:rout the middle. There is.
:erefore, little change to the
:!out of each of these pages.

The bottom third of th€se
rges ,s devoted to the input and
rlput of text information. We

::e asked to select a club. which
.e give by a number 3 to 9
:llowed by the letter 'l' for
:ons', and 2 to 6 followed by'W'
r'Woods'.

Having chosen our club we
-rst then give a percentage of
rw hard we wish to hit the ball.

-ier each stroke we are told how
r: we now stand from the hole
,ld what has happened to the
:ll. and at the end of each hole
e are told the par lor the round
lar. The purpose of the game

r io get as low as possible a score
r: the round.

Finally we are shown our
ore card. this gives the yar-
:ge. par. and our score for each
rle. It also poses the question
.Vould you like the same round
;ain?". and personally Icouldn't

take another hole let alone
another round.

All in all th€ game has little
resemblance to the game of golf,
and offers nothing to hold the in-
terest oI the player, with no use
being mad€ of the BBC's sound
capabilities. The only animation
is a thin black line moving across
the screen .

Rattngc Table:

Ratlngs Table:

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

60%
75%
80%
80%
75%

SOUNDS
GRAPHICS
DOCUMENTATION
VALUE FOR MONEY
OVERALL

N/A
10%
N/A
5%

15%

Many people like me dream of
making a fortune by investing
money on the Stock Exchange,
but lack the money andlor the
courage to do it for real. This
game provides a satisfactory
alternative, with thousands being
made or lost on your television
screen. There are four com"
modities, Lead, Tin, Zin. and
Gold, each of which begin with a
certain share value, although this
does vary considerably during the
game. Shares may be bought or
sold at each turn. although
trading might be suspended occa'
sionally. and there are unex-
pected newsflashes concerning
tax demands. refunds of cash. or
even bankruptcies.

I lound this to be rhe kind of
game that Monopoly players
might enjoy, best played with a
group (the program accepts up to
six namesi. The actual idea is to
turn an initial thousand pounds
into a million, but the game can
be terminated after any complete
round, in which case the profit
made by each player is displayed.

The display makes sensible
but imaginative use ol colour.
although I did find that some of
the prices of the shares took on
very strange values occasionally.
Ifound it a compulsive and in-
teresting game. totally different
from zapping Invaders.

Frorn a musical point of view it is
difficult to envisage a program
that could more
sound capabiliti€J'[i l;'j'"r$t Missile Control
Mlcrocomputer. There are
facilities which allow any tune to
b€ entered (up to 1100 note
compositions on tape, 800 on
disc). displayed graphically,
altered in any of the three possi-
ble parts and played back from
any point. The 15 predefined
ENVELOPEs can be edited and
the whole lot safely stored away
onto whatever media you are us-
ing. Tunes can then be recalled to
the Editor or tagged on to your
own program using a routine
supplied in an Appendix of the
excellent manual.

As with all such utilities, it is
necessary to become familiar with
a number oI commands beforc
you can smoothly enter and
'debug' your tune. A series of
prompts ask you to make a
number of choic€s about key
signatures, number of voices
(channels 1to 3) and tempo.
These options are all well
documented and you will need
the manual uhtil the parameters
become well known-

The heart of the program is
Edit mode. Here the stave is
displayed along with a clear
display of duration. amplitude
and envelope. The cursor keys
position the note on lhe stave
(and this makes the editor an ex
cellent early learning teaching aid
as well) and various keys make
the selection of type of note, e.g.
sharp or rest-

Other keys select levels for
d uration and amplitude$
envelope. All the changes are
clearly indicat€d by the displag (a

series of cyan boxes which
change colout to indicate the cur-
rent level). The program allows
the positioning oI bar lin€s to
make reading your composition
easier and a marker can be plac-
ed in the music to Indicate from
where a section is to be repeated.
Playback can take various forms.
from one note at a time to the last
256 or rhe whole tune. Each
voice is dealt with in turn and
facilities are available to check on
the exact specification oI any in-
dlvidual note in the tune.

Loading and saving is
achieved with all the necessary
reminders displayed on screen
and there are plenty of backup in-
structions in the manual. For an
extra quid you can purchase a
very entertaining demonstration
tape with tunes featuring Joplin,
Bach and the Beatles. It won't be
Iong however before you are co-
pying in your own tunes (accom-
paniment to yourself perhaps) of
composing original pieces. The
Music Editor has not really got
the versatility to be called a
musical instrument (only six tem-
pos for intance) but it is the
nearest you can hope to achieve
on the BBC.

Ratlnga Table:

95%
80%
90%
90%
90% I
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The outu/ard looking design of
the BBC Micro has enabled it to
become popular as a flexible star-
ting point for all kinds of system,
even if it is only a couple of
jovsticks. At the other end of the
range you can add on processors
for personaluse and for business.
And Control Universal of Cam-
bridge, Ior one, have not fotgot-
ten the world of industry. They
see the BBC as the hub of their
own eflorts in this field.

Control Universal. as a com-
pany, have been around longer
than the BBC Micro but qr-rickly
realised its potentialfor the sort oI
industrial control applications
which they intended to develop.
As an Acorn dealer, supplying all
sorts of hardware and software.
Conhol Universal have shared in
the success of the BBC Micro.
Selling BBCs results in contacts
for Control Universal products
and vice versa.

The "Cambridge effect"
means that the firm will have to
expand further out of its offices
and workshops near the centre of
the city, but they value their cur-
rent geographical position and
the positive effect they leel it has

Control Universal supply
the BBc solution to

industry.
on customers. At the same time
they remain a small operation
compared with Acorn and this
has proved an athaction for key
stafL

As mentioned. Control
Universal supply a whole range
of peripheral products but unique
to them is the CUBE range.
CUBE is at the heart of the com-
plete systems they supply to in-
dushial users and encompasses
processor boards. CMOS and
DRAM memory. Teletext and hi-
res video. analogue. digital. serial
and high-voltage l/0. It also takes
in EPROM programming, floppy
disc controllers and disc drives.
These are essential. even in-
tegral, parts of industrial systems.
EPROM programming is the final
stage of program development
which CUBE is designed to assist.
The variety oI separate compo-
nent cards provides flexibility of

choice to the indushiai consumer
who will have a particular task to
perform and will require a
tailored hardware solution.

BUILDING
BLOCKS
The bases of the CUBE systems
are hro independent processor
cards. the EuToCUBE 6502 and
CUBE BeebFLEX 6809. Each
can run aiongside an ordinary
BBC Micro as a second processor
or stand alone as the heart oI an
independent rack-mounted
system.

At the heart of EUToBEEB is
the !167.00 6502 card. This is
not a true second processor in the
way that the Acorn 6502 is, since
all communication with the host
BBC Mioo is at 9600 baud via
the R5423/422. The 85422 is

implemented on EuToCUBE 65
because of its extended range,
more suited to an industrial en-
vironment. where units may have
to talk to each other across a fac-
tory floor.Also on bo atd is a 6522
VIA (Versatile Interface Adaptor)
providing 16 digital input/output
channels. four control lines and
two tim€rs.

EuToCUBE 65 turns into
EuToBEEB-2. 3M, and 3C with,
in tum. the addition of teletext
video. h,gh resolution
monochrome and high resolution
colour. The most important op-
tion for the indushial user is the
addition to the card of SkB of bat-
tery backed up CMOS RAM. The
CMOS RAI'4 can interpret all the
relevant OS and VDU calls from
the host BBC Micro and can
drive the teletext ot the high-
resolution colour video, CU-
GRAPH. Alt€rnatively the card
can be fitted with a BBC BASIC
interpreter of its own and any
other sideways ROMs such as
disassernblers, languages and
utilities.

The EuToBEEB begins to
take on the look of an indepen-
dent system and the real advan-
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uses Control Universal products
for its engine€ring applications
could just as easily us€ the host
BBC Micro to do its accounts. It
might also go home at weekends
Ior the children.

The CUBE user can also
take advantage of expensive
peripherals during development
work but have a cost-effective
solution at the end of the dav.
The CUBE mini-racks are pui-
pose built and do not pres€nt the
problems oI bulk and vulnerabili-
ty to knocks and dirt which BBC
Micros do. Most would agree that

one oI Control Universal's mini-
racks. Control Universal have
written software to allow the BBC
disc operating system to mesh
with FLEX. FLEX allows pto,
$ams which obey its rules to run
on any 6809 machine. lt is an
especially useful language for
developing code with cross-
assemblers available for mostpro'
cessors. Programs can be compil-
ed from languages such as Pascal
and, PL/9. FLEX also provides a
path into a large quantity oI sup-
port software. The BeebFLEX
system comes with a built-in text

containing the software already
developed for a target system. At
the same time it retains control
over data as BAM in the host
system. CUBE ICE, or In Circuit
Emulator, can be used to develop
for 6809 target systems.

As with EuroBEEB,
BeebFLEX can move away ftom
the host BBC system and stand
alone, using a CUBE keyboard.
The BeebFLEX package will cost
you t358 ex VAT and the FLEX
operating system on disc, plus
manual, a funher €65 ex VAT.
BeebFLEX is once again targeted

:ages of using the BBC soltware
znvironmenl b€come apparent iI
_. ou imaglne a BBC Micro system
leveloping software alongside a
3uroBEEB which can then go
away and become an indep€n-
lent processor. The lour
:nemory sockets on the Euro-
CUBE-65 can handle either RAM
cr ROM up to 16kB each so the
'rser's options ar€ open. Battery
:ackup and a real time clock are
:wo important features iI you are
ltending to collect inlormation
:rom external instuments. which
:s a routine job for indushially
rased computers.

STAND ALONE
As a stand-alone unit the
EuToBEEB cards are mounted in-
:o a robust racking system with
rndependent power supplg. A
simple piece of software performs
an automatic power-up and run.
The great advantage oI using the
iuroBEEB syst€m includes a
.r,ell-known software environ-
:nent, whlch means both easy
levelopment of new programs
and the availability ol a wide
:ange of utililies. The ,irm which

fucbtg t rtqn with ptugnn r?rDb

the BBC is at home in the lounge
or of{ice but most indushial
climates are distinctly hostile to
plastic casings and keyboards.

FLEXING YOUR
BEEB
The Control Universal 6809 se-
cond processor. the CU-NINE
CPU card. conn€cts via the Tube
interface, and forms the heart ol
CUBE BeebFLEX. The CPU
card is accompanied by the Tube
interfacing and a CU-DRAM
64kB memory card. all housed in

lays
editor and machine code
assembler. All such FLEX pro-
grams come in specially formal
ted FLEX discs. This necessitates
the presence of con{iguration
parameters in a sideways ROM in
the host BBC. The BeebFLEX
system leaves 48kB free to work
with, even in high resolution
modes.

With BeebFLEX the four slot
minirack allows Ior the addition
of analogue or digital L/O, video
output or, most interestingly,
EPBOM ptogramming. Th€
CUBE ROMULATOR can
emulate a 4kB ROM or EPROM

at industrial users for developing
systems for electronic control and
monitoring. However, for the en-
thusiast who would like to pro-
gram in C on his/her BBC. then
BeebFLEX makes it possible.

OPTIONAL
EXTRAS
One of the other options
necessadly available for a system
intended for use in the analogue
world of engineering is the 12-bit

I
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CU-GAAPrI. EUAO-BEEB and CUE t<ayboad a in ovidcrrce

Analog Data Capture Unit, pensive!, CUBE unit is the hi-res
CUBE ADCU. colour $aphics intelligent displav

This consists of CUBAN, tetminal. CU-GRAPH. The ter-
eight 12-bit analogue input chan- minal consists oI EuToCUBE-65
nels with options for up to lour and the CU-GRAPH graphics
12-bit analogue output channels, module. It receives serialdata eia
and CU-DRAM, the 64kB the RS423 and drives a colour
dynamicRAMcard. The unit can monitor. Effectively you get
convert and store 30,000 values Mode 0 resolution wlth Mode 2
in approximately four seconds. colours (not flashing). Actual
Control Universal supply a resolution is 512 by 256 but the
machine-code driver program for pseudo matrix of lO24 by 1024
incorporation into the user's soft- applies to BBC graphics com-
ware. mands, all oI which are sup-

Th€ rel€vant cards can ported.
opetate with stand alone CUBE The graphics conholler chip
systems or link to th€ BBC via the used in CU-GRAPH is the
1 Mhz port. BEEBEX, a general Thompson EF9366 which has its
purpose extension unit, provides own built-in character set. This
the power. can be manipulated to produce

Also available for use with enlarged, verticaland italic script.
BEEBEX are CUBAN-8, an eight CU-GRAPH is a most impressive
bit analogue interface, CUBIO, addition to a BBC system and,
80 channels of digital I/O, INDIO perhaps surprisingly at a price of
and the CUBE Delegate ln- around €650, is a popular option
dushial Interface, oflering opto- with Conhol Universal's indushial
isolated heavy duty switching. customerc. The CUBE system is

r l,/O, the control ROM can be complet€d by CUBE disc packs
used in conjunction with available in a variety oI lormats
BEEBEX. This simplilies the pro- and storage capacities with dou-
cedure for transferring data via ble density conholler iI required.
BBC. BEEBEX can also be Control Universal plainly
driven by EuToBEEB in the role find that their customers want 6
of BBC. An economy BEEBEX buy a complete system, selecting
starts at less than !70 and ofIerc a the units ielevant to their par,
solid launching pad into the ticular need but unwilling to shop
world of CUBE. around for peripherals. This is

- where, on price especially, the
HIGH BBC based iysie-io'eJ.-
PERFORMANCE
VIDEO
Perhaps the most instantly attrac-
tiee, and certainly the most ex-

SPECIALISTS
Control Universal work in a very
specialist corner of the microcom-
puter world bur have successfully
brought the BBC Micro into it. It
appears that the BBC based

CUE crrd: thb orE b Romubtot
systems which they supply can
provide solutions lor a variety of
industrial applications for small.
medium and large firms. Hard-
ware built in Conkol Universal's
workshops finds its way into fac-
tory units, engineering works and
into more expedmental projects
involving controlled manu -

Iacturing processes. A recent ex-
ample of the wide ranging ap-
plications oI this technology came
in the lorm of a customer who
wanted to monitor conditions on
board a giant oil tanker.

Control Universal are fairly
unique in combining the design.
manufacture, sales and support
oI their products. Naturallv with
this sort oI technology. sales and
support staff have to be highly
trained. Documentation has to be
of the highest standard and in-
formed advice easily available.
The Contsol Universal team have
put together a package which in-
cludes ail these aspects.

e BBC Micro connection
is a most important aspect
Control Universal's bus,ness. and
in all iikelihood will remain so
a considerable time in the future.
Plans for development of a net-

cofimunication seem right down
the BBCs stseet. Nehrorking
would allow cenhal control of,
say. measuring devices around a
factory. IEEE is the standard
means of communication between
many industrially based in-
struments and micros. Later
there may be a move towards
developing a 68000 card, bring-
ing faster processing to bear. It
looks like the CUBE range is set
to expand further, offering yet
more choice to those who
already own a BBC and would
like to make further use of it in an
industrial situation and to those
whose requirements are met by a
BBC,/CUBE system provided by
Conhol Universal.

working system and for I

138 A&E COHPUTINC OCTOBER 
'

B UBE AT CAMBRIDGE

a-"*

t8*F

!brrb*-

!!!|!:qI

swp*

N
7i

x
:
I

F

a

./a7,
7

:1ili_
' 

':\i,..r;r I
.all/)

I



Drivewith
CareI A- J. httinson

'.Vhile developing disc-based
rusiness soflware for the BBC the
:uthors came across a number of
:roblems in using disc drives on
::1e BBC model B, in which A&B
'eaders may well be interested.

FAULT FINDING
ie most serious fault occurs in
-e older style belt driven drives
,.hich take a long time to start
r) as a corruption of the format.

-, that the sector affected cannot
? written or read until the disc is

:Jormatted It also occurs in
-odprn dire.t-drive units as a
IRC error in a sector. which can-
rt be coffected by re reading iti
this case the beginning of the

.:ctor will be correct. then there
.rll be a confused area- then the
:st of the block can be correct.
:..rt will often show a 'bit-shift in
-e date (i.e. the correct bytes
1H/44/H/27H might become
;H/ 1oH/BCH). This fault ap
ears only when a disc write
aeration is started on a stopped
:lve (although it mag be

:etected only after a future access
: the sector), so that the disc

_:rst come up to speed before
.e operation starts.

To work correctly with the
:3C any drive connected to it
-ust be ready for transfers as
. on as it sends the BBC the se-
:,nd index pulse after the motor
.:arts up- Belt driven units take a
: rg time to start up. and may
r be running at full speed by_e second index pulsei this
ruses writing to occur at low
reed so that the sector is written
: c early. scribbling over the track
:.matting. Many modern direct-
've units start to load the
.3d/write heads when theg see
? second index pulse after start
.. so that the head may still be
: ading as the transfer starts; as
e heads load they tend to
: unce apart again. producing
? head-skipping' that causes
a CRC error in the sector
rgle sided drives tend to be less

- a problem as the pressure pad
'.]rch is used to push the disc
lainst the single head is often
ii. and therefore does not
Jnce in the same way that two

.ther hardl) disc heads meeting

In the BBC there is a 'disc

Susurrus Business
Systems take us through
some of the finer points
of disc driving with the

BBC Micro system.

with the BBC computer, not the
reverse. so that burden would
seem to be on them to ensur€
compatibilitv).

Many individual drives work
rn sDite of the above. particularilv
direct-drive single-sided drives.
This is not guaranteed by the
design, but if vou get a unit which
gives you problems of this nature
the manufacturer will generally
keep swapping it for you (if you
make enough fuss) until you
shike it lucky. You can reduce
the problem on some drives by
reading the old contents of the
sector from the disc and throwing
the data way (to start it up) im-
mediatelg belore you write the
new data to the sector. but this is
not always easy to implement.
the most reliable fix is to block the
index pulses to the BBC while the
drive-generated'driv€'ready' is
not set. See Figure 1 for details of
a circuit which can be installed in
the drive signal cable of many of-
fending direct-drive units; wires
7, 8, 33 and 34 in the cable
should be cut to patch this in (the
circuit assumes that pin 34 carries
thri 'drive-ready' signal). It is
possible to put a fix€d delay in a
home-made DFS ol your own,
provided you are sure of the
worsl-case delay you will need to
provide for your dtsc Also, you
may find that cutting pin 12 of
IC86 in lhe BBC computer and
linking it instead to lC85 pin 3
might improve the situation,
although it is not a complete
cure. This problem is often blam-
ed on the BBC computer DFS
chip by drive suppliers, and on
the disc drives by Acorn.

DUAL PROBLEM
Some dual-drive 800kB
40,/80track switchabl€ units
from one particular manufacturer
may display a fauh in 8O-track
mode only. where error 18 is
displayed while trying to read a
sector when the disc drive motor
has been previously stopped.
The fault report on the screen is
preceded by a'rr-rr-rr' sound
from the disc as it attempts to find
the correct kack. This is caused
by the stepper adapter board in
the unil occasionally causing the

ready' timer circuit which ap-
parently should allow transfer
one firll revolution of the disc (0.2
seconds) after the Iirst revolution
that takes less than 0.26 seconds
{giving three index pulses as a
minimum). but lhe counter at
lC85 continues to iun after the
drive is des€lected and half the
time only tu/o index pulses are
needed to set the disc-ready on
pin 32 (drives 0 and 2) or pin 5
(drives 1 and 3) of the floppy disc
conholler (tgpe 8271 at IC78 in
the BBC).

To test for this fault. check
for a drive-generated drive'
ready' signal - this will ofteo be
on pin 34 of the signal cable bet'
ween the ddve and the com'
puter, and a 220-ohm resistor
should be connected between
this signal and the + 5 volt power
supply on the BBC; then connect
channel 1 of two-channel oscillo-
scope to the BBC 'drive-ready'

signal (pin 32 oI the 8277 FDC
for drive 0) and the second chan-
nel to the drive-generated signal,
with the scope higger set for a
falling edge on channel 1. Check
the falling edge on channel 2,
and if it occurs more than a few
milliseconds after channel 1

when a ' * CAT' is requested you
may have a potential problem
since the BBC will be saying that
the drive is readg before the drive
itself says so! Because the BBC
sometimes responds to two and
sometimes to three index pulses,
it is necessarg to ty this 20 or 30
times, waiting a second or two
after the drive lamp goes out
before each new attempt. On a
direcrdrive unit which shows this
fault gou can usually expect 50%
of these attempts to work correcl
ly, and 50% to have an incom-
patible 200 millisecond delay
(note that it is generally the drive
suppliers that claim compatibility CONTINUED OVER
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drive to step one ftack without
the BBC computer being aware
of it. The recovery procedures in
the BBC cannot always recover
from this fault, and this is when
we get the crash. The data on the
disc is still valid, and can be read
by doing a ' * CAT' (which forces
the 8271 floppy disc controller)
to reposition itsell over track 0).
This was apparently caused by an
early-revision stepper adapter
board being shipped in error and
can be fixed by the manufacturer.

The BBC computer (DFS
0.90) occasionally locks up when
using the floppy disc drive, and
the only exit is by using the
'BREAK' key. The 8271 floppy
disc controller {FDC) will tum the
selected drive ofl three seconds
after the last t,me the disc was ac-
cessed. If a new disc command is
issued by the FDC simultaneous-
Iy with this ev€nt then th€ 8271
will lock up with SELECT (pin 2)
as.serted and LOAD (pin 38)
deasserted. The timing window
for the crash is quite narrow, but
the following program can bring
up the fault (use a freshly'
formatteddisc).....

F% . OPENOUTI'TEST')
PRINT I F%.l%:PrR#F% -
256:PRINTIF%.1%
cLosElF%
REM THE ABOVE SETS UP A
FILE TO USE!

50K% - 11000
12OF% = OPENIN ("TEST)
200PTR 7 F% - O:INPUT #F%,
J%:PTRIF% = 256:INPUTl
F%,J%
300FOR I%:0 TO K%:NEXT
t%
400GoTo 200

Figure 2 shows the timings in-
volved. lf you do not have an
oscilloscope it is possible to adiust
th€ delay in line 50 by observing
the lamp on the front oI the disc
drive - adiust the delay in lalge
steps until the lamp only just
blinks olf before the drive starts
up, then adjust the delay down
by one until the crash occurs;
when you hit the right value the
crash should occur within 10 pro-

&100:A% = &7F:?X% :0:
X% !1 = CO%:X % !5 = &OCOD
3505: X % !9 - F8OA:X%USR
(&FFF1)

. .and the original mode o{
operatioh can be restored by. . .

30X%=B0%:Y%-BO%DIV
& 100:A% - &7F:X%?10:
&E8:X% - USR(&FFFI)

another file. lf you start with
freshly'formatted disc and
out the following this ca
readilyseen....

NEW
100 REM Put in about
characters (40 lines on
screen) inthis line .....

SAVE..T1"
r COMPACT

SAVE .T3'
LOAD.TI'

n

)

SAVE..T1''
F% = OPENOUTI'T2)
CLOSE # F%
200 REM Put in another 1

characters here

RUN

. . . .stop the program. with the
'BREAK' key, then type 'OLD' to
bring the program back to change
line 50.

Attach an oscilloscope to pin
38 of the 8271 FDC. Start with a
Ireshly{ormatted disc, and adjust
line 50 from a large value
downwards until pin 38 is low for
(ONLY JUST!) about 100
microseconds. The crash will
sooo occur. and the attached

gram loops- This fault usually oc-
curs when using the disc and the
printer at the same time. since the
printer can slow disc accesses
down lo one every three
seconds. The simplest cure is to
re-program the 8271 so that it
never turns the drive off while the
print operation is in progress. The
following seems to work lor a
system which has the disc{iming
links on the keyboard PCB
removed {standard configura'
tion) on OS1.2, 1982 BASIC. . .

10DrM BO% 20. CO% 20
20X% =BO%:Y% = BO%DIV

If a file has a length oI zero
bytes (as can happen if a file is
opened by an 'OPENOUT'. then
closed without 'PRINT -ing
anything to the file) in DFS 0.90
then a' *COMPACT' will com'
pact files that have a lenEh
greater than zero. but leave zero-
length files alone. As a result. a
zero-length file can end up in the
middle of another file. which
does not cause an immediate
problem. but can be a problem if
more data is saved on the disc. In
this case the data can be wriften
from the end'of the zeroJenEh
file. which is the middle of

you can see more ol what
happenir1g by doing a '*
t at each step. The result of

final statement is usually a
program. To avoid the
do not create zeroJength files;
il you do. delete them
mediately: or iI you don't d
them. dont'*COMPACT'
disc: or if you do ' * COMP
ihe disc- delete lhe zeto le
Iile and all fields it has corr
This is rather a sneaky fault in
such files can lie round on
disc lor a long time before
detected, setting you up lor
crash of a lifetime!

There are one or two ot
problems with the use oI discs
the BBC computer, but these
minor compared with the
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EPBOM PBOGRAMMER c ac tus
FOR TH E BBC

A very high quality producl direct lrcm
lhe manulaclurcrs, contained in attrac-
rive sloping box with low insertion forcE

soclet and neon indicator lor program-

ming litted as standard, the sotlware
adopts the high slliciency mothod tor
programming 2764 and 27128. This
allows up t0 100% laster prog.amming,
soltwa.e in machine code, supplied 0n
cassetle and can be placed in eprom. Very
easy lo use, menu driven wilh easy lo use
lnslroctions. This unit is completely sell
contained with ils own power supply and
plugs into the user port.

THIS PBOFESSIOI{AI UI{IT AI.LOWS:

l. Will programr 2116,2132,2532, 2764 and 27128 eprcms.

2. Copy epom inlo memory and compute checksum.

3. Blank check eprom.

4 Program eprom lrom memory.

5. Verily byt€ by byte and compule chocksum.

6- allow butler slan srea lo be ch8noed.

7. All operaring syslem calls may be used when in menu modc.

8. Somi-intelli0enl lrogramming. Typical lime lo plogram a 2764 8l dovice is applox

50 sec. dependino on the dala lo be pro0mmmed.
g. Addition.l sotlware supplied to ensbl. your own plogram (basic oI machin€ cod€) lo

be pul inlo oprcm with lhe necessary leader inlomalion lo allow calling wilh a

'command. oorf,nshitl muline to enable basic programs lo be IUn is also supplaed

C0ST f46.50 please add l5% VAT f l.00 post and package

ORDERS TO:
H.C.R. ELECTRONICS, lnduslrlal Unlt,
Parker Roed, Chelmsrord, Essex CM2 0ES
Access Orders Phone: A8/6/84
chelmstord (0245) 350188 24 hours

omprrters

H At Iast a helping hand f
-serious Commodore & BBC

a
et

users.

Also lor the novice, an
introduction to basic.

From as little as S20.00.

Contact MISS LESLEY WESTON
on (0306) 885082 or write lor

lurther delails to:
CACTUS COMPUTERS,

16 WEST STREET, DORKING,
SURREY RH141BG tll

GUARDIAN SOFTWARE
presents

lor DISK OWNERS
SOURCE LIBRARY MANAGER (SLM)

A new concepl in ROM based software lor the BBC MICRO
Features include:
* Stores and retrieves any amount of BASIC and/or
ASSEMBLEB source code, up to the full capacity of a disk
(100k/200k).
r Creates a LIBBARY of up to 399 "members" per 80
track disk or up to 199 "members" per 40 track disk.
* Allows up to 99 versions of a single program or
routine.
* Will simply and easily "construct" programs developed
in a modular fashion.
* Stores fully documdnted code which can be "stripped"
when required tor execution.
* Uses I char names and a 20 char description for each
"member".

* ls fully menu-driven (i.e. no messy command syntax).
* lncludes comprehensive l\,lanual and fitting instructions.
* Many other features too numerous to list here.

r*iFULLY COMPATIBLE WITH 6502 SECOND PROCESSORTTT
IDEAL FOR BEGINNERS AND EXPERIENCED PROGRAMMERS

ALIKE

P'.e f36 r,ncr p&p) or large SAE ior Fact Sheel lo:-

GUARDIAN SOFTIVARE, 21 HaTYey Road,
Wallon-on-Thame!, Surrey, KTl2 2PZ.
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Regular training courses in the
use ol'View' & 'Easyscript'.



SweetTdlker
Itrb* Webb

The new Cheetah speech syn-
thesis system for the BBC Mrcro
is a unique product for this par'
ticular computer. Unlike the
other "installed" speech synthesis
system, that of Acorn itself, it is
based upon the use of allo-
phones. It is a kied and tested
technique involving the use of a
dictionary of sounds found in
human speech, coded numerical-
Iy for the sake of the number-
crunching computer.

Sounds and pauses are
grouped togetha as DATA and
sent serially to lhe single chip for
processing. There are a variety of
sounds and silences with varying
duration and it is an educational
exercise sorting them all out.

Lend an ear as sweet
Talker gives your BBC a

voice.

Each word is analysed and
the allophone equivalent looked
up. The allopone equivalent for
"Cheetah", for instance, is 50.
19, 13, 15, 15, 0. The final zero
is a 10ms silence. The allophone
number ,s placed into the location
&FE41 and a delay instituted so
that us humans can hear the
result. Poking direct into location
&FE41 w,th the ? indirection
operator is the easiest way to
achieve the above but Cheetah
have sensibly set the whole
routine in a simple bit of
assembler. This example should
be followed so that programs will
automatically adapt to second
processorS.

SOFT WHERE?
Try making an adventure soundTIDIER

There are oth er s u c h
systems available for the BBC but
they are "plug-in" devices involv-
ing a black box/speaker housing
and ribbon cable. Individual
owners can argue the merits and
demerits of having speech syn-
thesis permanently installed
beneath the lid but I personally
preler this tidier option. It leaves
an I/O port free and makes use
of the internal speaker - no
black boxes to cart around.
However, some would say, a bet.
ter quality speaker would not be a
bad thing. The Cheetah system
leaves you free to install such a
speaker rather than imposing a
similarly tinny one.

As with ail such products,
the manufacturers make installa-
tion sound easier than it really is.
On an issue 3 BBC. an early type
of socket would not hold the pins
of the Sweet Talker board firml!
in place. It wobbled about and no
good connection could be made.
On latest issue 7 boards. there is
a particularly rigid connector to
the keyboard which makes it a
tight squeeze for the matchbox-
sized Sweet Talker. Another issue
7 board It ed it on proved hardly
any problem. It is difficuh to give
advice on installation because of
the dilferences between in-
dividual BBCs but it is a shame
that Cheetah have shied away
from the problem in their
documentation.

There is also a sltght soft-

scathing as it comes back "l
not understand thot' word". T

do

only games can come alive.
There is a limited amount oI
room for speech amongst
zap, pow, bang of arcade games
bu a fanfare fo ll d by

gh
run-

d of the top ten h sco
makes a dull screen an exciti
event. At the moment you
have to w te all these gam
yourself because there isn't muc

Compct solution
ware anomaly with issue 3 and
earlier which Cheetah have taken
into account in their demonstra-
tion programs. on tape and in the
general instructions. The demo
program "Beebtalk" gives a fair
idea of what can be achieved and
when stud,ed in conjunction with
the supplied allophone set, forms
the basis for vour fortune pro-
$amming.

STRINGING
SOUNDS
TOGETHER
It is very straighdorward and
great fun stringing together com-
binations of sound to form words
and sentences. There is no point
pretending it sounds anything like
human speech - if anyone does
sound like this they ought to
report to the nearest doctor's
surgery - but it adds another
dimension to any program you
might be writing.

software support for any of t

Writing the sof twa re
piecemeal for every new or old
program would of course prove
rather onerous. Since computers
ar€ very good at accessing tabular
inlormation it makes sense to
create an all-purpose speech
routine. The allophone set is
essentially a table of sounds and
number equivalents. The
Cheetah list gives a letter of the
alphabet, the various sounds
associated with it, the numedcal
data required by the chip and
some words with examples of the
sound which will result.

The all-purpose routine is
th€ solution Cheetah supply
themselves in the example tape
and the procedure which does all
the work can easily be
r, SPOOLed as an ASCI file and

tagged on to the end of any ex-
isting program with r, EXEC.
Each item of text which then re-
quires speech output can be sent
to the PROC as a string argu-
ment

available speech synthesi
systems including Sweet Talker.

The haphazard way in whic
games often get into softw
houses' catalogues means that
of{-beat computer systems
simply not catered {or. I wou
like to see Cheetah commission
ing a really ace game or three ju
to get the ball rolling. We
have to wait and see. Perhaps it
in the hands of A&B Computi
programmers to come up w
the goods.

Cheetah's Sweet Talk
speech svnthesis is good value
employing an easy to use and in
finitely flexible means of pr
gramming speech and a co
aolution to installing the hard
ware. Sweet Talker comes
fair docum€ntation on paper a
tape although there should
more advice on installation
grammers can get down to work.
Those who like to buy in th
software may have to wait a w
to take full advantage oI
Cheetah in their chip.
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Printer Stand

f12.$$ '*'o'
Carriage & Packing C2.00

. Fordol matrix printers

. Raises printer high enough lo put
continuous stationery underneath

. Beautifully linished in clear perspex . Viglen quality everytime

.Willaccept paper up to 12%" wide . Non slip rubber pads

Dimensions: 15" (38omm) wide .t 
2%" (320mm) deep 4" (90mm) high

cllilt I0 ut8t Iil r0[ A m$I, rnlflIlltY, Ptffi0ilfl. $tRUIGt
To ordel complete and send form, or ring

VERONICA, SYLVANA OR CATHY Now on 01-843 9903

Post to: VIGLEN COMPUIER Sl-pPuES. UNIT 7, TRUMPERS wAY, HANWELL, LONDON W7 2QA.

Please send me- (qty) PftNTEF STANDS at e14.95 each. I enclose Cheque/P.O.lor e

VIGLEN COI,IPUTER SUPPLIES .' :.: : - . ACCESS/BARCLAYCARD No
7r -f -.i-... -J 

- 
Srgnature

made out to

AB9
-l

Name

PilllJP$ t4"
c0mlln
il/MOIIIIOR

tt

rVonly: f185 inc VAT)

Tv/Monitor (resolutim b€der
than 585 x 450 pixels. Dor-ro-

dot distance .65mm)

Plus e8 carriage
and packingvir eN

SU PPL IE S
:-rsonalServiceSO!alitycoupledwithWhoiesalePnces,.EaSytocar!-,.Lrghtweight.SparklingpictUreinSecondSaReliabilityand
- - t 7 Trumpers wav Hanwell, London w7 2QA' perfoimance ercelt-ent r H]-eadphone Soiket can also be connected to iape: ephone:01-843 9903.,.ip"iiit urt"ntion iJfour orders orenqurrres concernrng recorder. Louosp€aker mute switcho Retractable carrying handle
'lNlToRS, PRTNTERS,'COMPUTERS, Dlsc DRtvES, - o N,4etallicsrlverfinish wrlh restluldark picture surround o lncludes RGB lead
'r^YFiQlr]qA.9YLV.ANA or CATHY on connecting direc o your BBC Micro. . Ph lips Model No. '1 4CT 2006/057

843 9903 NOW or fill in lhe coupon below.
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This month's comp€tition in
volves some of the great new
programs lined up for the BBC by
Mirrorsoft, plus a few established
favourites.

HOW TO WIN
All you have to do is answer two
simple questions. Mirrorsoft's first
"Home Discovery" program for
the BBC is Star Seeker, produc
ed in conjunction with the Lon-
don Planetarium and Dr Paul
Phillips FRAS in particular.

Included amongst the pro-
gram's Ieatures is the ability to
plot the course of Halley's Comet
as it approaches the earth. We
wish to know, firstly, what does
FRAS stand for? and secondly,
what is the name of the European
space agency project to intercept
Halley's Comet called? Just jot
down your answers and send

them to A&B at our Golden
Square address, marking the
envelope "Mirrorsoft" competi-
tion.

A dozen lucky winners will
r€ceive copies oI Mirrorsoft pro-
grams. We are givinq awag
copies of Hi'Bouncer, Star
Seeker itsell, Quick Thinking,
Caesar the Cat, Look Sharp,
First Steps with the Mister Men
and Count with Oliver.

LOOK OUT
Look out for orher rilles in the
''Home Discovery" series. com
ing out in the autumn including
programs to test your personality.
your IQ and the diet you're on!
PIus the official BBC Master
mind.

The winners of the competi
tion will be the first dozen correct
answers out of the hat.

The winners will be notiffd
once the comDetition has clogd
and the resulti will be publishd
in a future issue of A&B Conl
puting. The competition is opd
to all UK and Northern Irelanl
readers of A&B exced
employees of Argus Speciafl
Publications Ltd. - their Drinte
and distributors, emplo,,lees d
the Mirror Group or angone cofl
ne.ted with the.omnptition I

All entries 'must bl
postmarked before 311
Seotember 1984. No co
r".i,""a..." will he entererl in
witir reference to the tesults and I
is a condrtion of entru that t
edrtors decision is ac'cented 

{

WINNERS I
winners of our o"..*."-""J
tion in the May/June issue. wi{
some impressivelg high wora
totals from the combination "l ara
a Poslern p"rron", *ere, {
Raunpr 19 Grphe Close Sl
Ivei, Cambndgeshire, Ralph d
Ta ulo r Bwlch Glasl
Penrhgndeudraeth, Gwynedl
LLzl8 6RU; Andrew Cooper, 1l
Botteslord Lane Scunthomd
South Humberside: H ilirl
Jones 1 Belle Vue Road
Gateacre, Liverpool L25 zQDl
Jonathan Parrish. "Sunville"- I
Lynn Road, lngoldisthorp{
Kings Lynn, Norfolk: T.J. Noye{
35 York W Auen',p Droih,i.i
Spa. Worcestershire; Mrs. R.lr{
Cameron. 62 Errinodon Road
Hebden Bridge, Weit Yorkshird
P.R. Obson. The Coach Housel
Barnabv Mead, Gillinshaml
Dors€t: Mr M.B. Perrins, 1l
Wolsev Road, Lichfield, Stafford
shire: 

'Andrew 
Rowlands. 431

Normanbu Road M NormanbJ
Middlesborough, Clevelanil
Mrs. J. A. Huchins. "Acorns{
147 Haven Road. Haverford
west. Pembrokeshire: RebecJ
Devon. Heleioh House- Middld
hill Box C5rsham Wiltshird
Keith Renouard- Arc.en-Ciel
Boulivot Grorrville .lprser-l
Channel islands: S. Gibson. 151
Kniohts Croft Npw Ash Greenl
Dar-dord. Kent: Peter Ellisor
Highfield Farm, The Rorul
Hunmanby, Nr. Filev, Yorkshird
Manv thanks for the efforts of al
the inhants. t
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a,'t
leplaclng your cgssetle wlth a dlak d ve means dala access ln
secondr! VIGLEN TEACS unlike othe,s have been 3peclally
nodlfled lo ope,ale luccesrfully wllh ACORN and other flllng
systems ove.coming RANDOM acce$lng problems normally
expedenced wllh these dl.k drlveg. Prlcer lnclude VAT,
'ormaltlng dl8k, user manual, ca8e and lead!.

l,vhen ordenng Du:l Dnves. pl€ase
srai€whrhlayour youpreler Aor B

*,
2r,a ,/

a{s' ,/ ,/

l,

T!ack
switch
on rea!
panel

oo$ao
swtTcH

V,rylcrt

I It

I H

slow cassette tape storage

ataaccess
diskdriYe

@

iglen
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Q: Mr Smith (no relation) oI
Stockport wrltes "t have a BBC
B. Could you tell me how I can
use a database program to create
data ffles, slore them, load and
edlt a file and hans{er it to a
holding file, load a second ffu to
edlt and tans{er to th€ same
holding flle and then save the lot
lo tape. A[ro what ls the easlei
way of lncreasing the memory of
my Beeb."

Q: Even alter England's famous
2{ wln in Rto a leder anivcs
from lilr and Mrs Banks oI Brazil.
The Banks' bought theh Beeb
dutlng. vk b E rghnd recenlb.
Hou,elrcr due b iehn*rn dil-
Iaeoceg dE!, e un ble b get
Itre LrtlF TV oubut to produce a
picture on |tle VHF TVs in Brazil.
Mr B.nks asks 'l wonder if you
could ofler some comm€nt on
the rype of monitor we should
purchase".

Q: A reader with an unreadable
name and no address asks "l
have heard the t€rm Sprlte used
often when people have been
talking abour hom€ micros.
Could you tell me €xactly what
this is and il the BBC Micro has
tt/them?".

Q: Mr. &nchley From Ether is a
ncs, rcad6 and was amazed to
id out lfiat what he thought was
lhc ftt bsue was ln fact the third!
tlog do I get the relevant back
coPles to complete my
cordrq?' he asl(s.

MODELS A/B ELECTRON aaA

Q: A. Palel of Aslon Unde
Lyme has sorne parent houble, h
wrltes, "Having bought a BBC B
have had many hours of pleasur
playing games on it. My onl
dismay was that I was unable ti
play games etc at night becaus
the various zaps, bangs and ping
would wake my parents. Coulr
you please tell me iI it is at a
posdble to. me to somehow tun
down the volume at which the in
t€rnal speaker operates?"

-

Bruce Smhh

N Well I think the best woy to
describe o Sprite would be it is
sort ol o user delinoble choroctet
thot och rother like o ghost. The
chorocter iLse[ can notmolly be
multisired ond ony colour ot
combinohons ol colours- Depen.
dihg on the prio tg of the Sqite it
con be mooed ooer background
objects ot behind them ot other
Sprires.

Spritcs con certoinly be pro.
gommed on the Beeb moking
extensiue use ol the GCOL com.
mond. HoueDet lhis con be tine
consuming and lor onybody reol-
ly inlercsted I uould snongly
recofimend one oJ the Spite
generctor ptogroms oround. I
knou of lour such pockoges,
these ore oooiloble os follows.

Sprite-Gen, DACC, 23 Wauerley
Rood, Hindley, Wigan WNz
3BN. Price E17.95
Swite Mostet, Soft Mochine, 3
Stotion Crescent- Westcombe
Pork. Blockheoth SE3. Price
t9.95
Sprires Version 2, Simonsoft, 25
Tothon Rood, Abingdon, Oxon
OX14 1QB. Price E12.95
Swite Utilities, Beebugsoft, PO
Box 1O9, High Wycombe, Bucks
HPll 2TD. hice e70/812 disc

My own preJetence would be lor
the Beebugosft uercion, though
eoch hos much to oller- Alter
notioely Computet Concepts
Ctuphics ROM hos o good im-
ple m e ntotion ol Sptite s.

A-- Unlounotelg oll bock issues
ol A&B Computing hooe now
d otn- L@kng to the lutwedse b d botl ,he consolotion
tltd A&B uill b ulth you twice
c oltct q oc pteuiouslg the
@.

A&B is here but to
serve. Any enquiries,

suEEestions or "funni€s"
are warmly welcomed at

our Golden square
address.

chose o sillcon disc This letm
relers to o poge RAM extension
which ollows oll lhe ootious liling
sgstem commonds to be used in
oddition to ptooiding much more
memorg. A inueslmenl,good

heop

uithout oltering ot lnixing the
signol in ony wov. so hon o pic-
tute point oJ uiew RGB produces
the best resuh.

The other diJlerences bet-
@een monilots ore generolly thol
they mog be high resolution ot
medium resolution. The lormer
uould reolly onlg be rcquired il
you intend progromming o lot oJ
gtophics ot using gour Beeb in 80
column mode. Hopelullg these
,uo poinb uil help you thoke o
good selection .

nol c ot 8139.95.
be the 128K Sidewoys

need the 128K oersion. The big-
ger uersion olso comes with Ji
soltuorc ond lull detoils con
obtoined ltom Solidisk ot I
Sweyne Aoenue, Southend-On-
Seo. Essex SS2 SJJ.

A: Yes ll is reolly quite o sim
procedure. Fitstly with gour
switched oll ond unplugged
the noins rcfiooe the top h
the cosing b9 rcmooing the
sctews (two ot the bock and t
underneoth) - Next you need
remoDe the keyboord wh
should be held in ploce by
nuts ond bolts. uto to the le'h
one on the right. With these b
lully remoued pull the ke
towotds
Follow

you os lot os it will
the luo uires Jrom

speoker to where they plug
lhe boord- Just oboDe ond to
lelt ol this gou should see o
rectongulor box (coloted
on my Beeb) sitting to the left
two disc shoped copocitots o
immediotely belou the
resistor - ln the lot side ol lhis
is o smoll white coloured 'wh

though
would
RAM Boord ltom Solidisk
Technology. This syslem is oiso
oooiloble in 16K and 32K uer-
sions though you would proboblg

A'. Ceftoinly a monitor should
work okoy with your beeb. OJfer-
ing oduice on the type you should
get is diflxult becouse I reolly do
not know what is ouoiloble in
Brozil. Howeoer o Jew generol
commenh might help. Bosicolly
there orc tuo tgpes ol monitor
thot utilise the two monitor out-
puLs on the Beeb- The oideo oul
socket prooides o purc uideo
signol thot is led directlg into the
internol circuitty uhere it is

decoded to driue the colow guns.
The other output is the RGB
(Red,Green,Blue) output, this
leeds the colour guns directly

A: The best woy ol implementing
oll the obooe uould be to put-

I
.

llll!ltil
!,11t!lii
,IiIIr ti

tlll1l11,

@ith o slot in it. Inset o sm
screwdriver into this ond rotote
hof o tum touards the sp,
Re-ossemble gour Beeb
suitch on. Typing VDU 7 sho
no@ ptooide a uerg muted ble
Turning the prcset Jurther lelt
decreose the oolume more uh
mouing it the other woy will
crcose the uolume.
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to offer the best ualue
in monitors & printegg

Epson RX80/FT f269.00
Uncler Epsom RX80 f,269.00
80 cps with friction and tractor'ee. :
reliable prlnter compet tively pr ceC
Epson FX80 €379.00
Canon PW 1080 A !309.00
160 cps wrth near leiter i-"-::'. ::::-'-::
rncludrng frlclron " nd : j :' : r: .: :
Shrnwa CP80 f,199.00

juki 6100 l375.fi)
lpson DX100 9450.00*
sAN PLE 2000 1299.00
*Previously f,499 00 **Limited Stock

Microvitec standard I43l 5199.95
Microvitec medium l45l 5315.0
Microvrtec hrqh l44l ,442.00
Philips 14" Tf/monrlor i235.Oo
(RGB Input) *

/
/^*

:.......: -2" Green V2001 575.00

5o

/

tEllEaidt

-l

Dot Matrix Pdnters

Monochrome Monitors

l1

Daisywheel Printers

Colour Monitors



MODEL B

Pools
sH.,heds,.n Predictio
Every week thousands of hopeful
punters fill in their football pools
hoping by their eflorts to gain
some of the money contributed
by less fortunate punters. Th€ir
methods lall into one of seven
tvpesl
1) Those who enter the same
line of numbers each week.
2) Those who select a random
series of numbers each week.
4) Those who select on the basis
of team results win draw or lose.
5) Those who select on the basis
of team trends.
6) Those who select on the basis
of the position in the league
tables.
7) Those who use one of the
newspaper plans.

GAMBLING
The first two gamble on very long
odds and, while they either won't
win at all or may only get one win
in a lifetime, any win is likely to
be a large one. The remainder,
by reducing the odds by using
past results in one way or another
are far more likely to win but are
less likely to gain one of those
super dividends. This is par-
hcularly true of the last group,
simply because of the number of
identical coupons sent in. Unless
one has a belief in some mgsical
number system, any computer
program must use one or all of
the methods 2 to 6.

A reader recently wrote in
and asked for such a program,
and so this one is offered. It does
not purport to be anything new
nor does it guarantee that using it
will ensure a win, but it does take
into account all the factors in
methods 2 to 6 and so should
reduce the odds. On the other
hand since it will obviously tend
to select the favourites as it were.
then any wins are bound to be
small. The writer has this season
won one second, two third, hro
fourth. one fifth. and two sixth
dlvidends. They were small and
have only just covered the
ouday On the other hand, an
identical entry using method 1
has not won a penny.

MENU OPTIONS
To use the program. it is first
necessary to enler the teams and
results to date into memo.y using

Anv BBC owners who
eancy a scientific

approach to winning the
pools should he able to

put this program for the
punter to profitable use.

identifying code be{ore the
shorter name i.e. "X Clyde", but
there ate many other ways.

Option 3 ls the forecasting
part of the program. By ente ng
the home and away teams, again
using abreviated names, the
operator is presented with a
series of forecasts based on the
different methods of forecasting
and makes his own decision bas-
ed on these forecasts.

Opflon 4 allows the saving of
data under the title "tables" on
cassette-

Option 5 allows the recall of
data from the cassette.

Option 6 allows each divi-
sron to be examined and a hard
copg obtained if required.

Opdon 7 gives the oppor-
funitv to correct any efiors in the
tables. Th€ team name is entered
and then the full correct details
ate entered.

Option 8 is included so that
the operator is asked if he has
saved the data before it allows
him to leave the program.

PRINTER
The program is configured lor an
Epson pdnter. The pr,nt option is

a convenience for those who
have a printer but the progam
can be used without and still be
quite effective. Wh€n using the
forecast option. the printer pro-
duces a list of the matches with
the forecast result and states
whether this result is certain or
only possible. A useful modifica-
tion to this part of the program
would be to differentiate between
those which seem absolutely cer-
tain and those which are a little
less sure. The writer uses an eight
from twelve permutation and
sometimes the forecast will give
more than twelve "certain" draws
and it is necessary to make a
choice.

The program itself needs li!
tle explanation except perhaps
Ior the calculation of the hends.
This uses a statistical method
which smooths the graphical
analysis and was supphed to the
author by a more mathematically
minded friend. Line 80 sends line
feeds to lhe printer and may be
omitted if the printer is configured
to line feed on carriage retum.
Line 90 disables the escape key
and hansfers this lunction to the

sa
te)
of

th{
pr(

v
N1

ch
col
da
dri
ed
en
for
for
for:
gol

his

not
hor

l"ut
ea(
ost

nan
poir
pos
prin
px
qx
Q1
Q2
st%

?m
est(

option 1. These can be copied
from the newspaper. As each
team is entered the operator is
asked to forecast whether the
team is likely to win, lose or
draw. This initiates the trend
calculations. One method is to
assume that the top third of the
teams in each table would win,
the next third draw and the
others lose.

Note: The variables high%
and low% are provided to allow
the number of the top and bot-
tom teams to be altered for pro
gram testing. To avoid wasted
work during the testing of the

program, alter the value of
high% in line 140 to about 10
This means that you only need to
enter ten teams initially to test
your program. Alter it back to
130 before you attempt to fill in
all the 5 league tables.

Option 2 allows you to up-
date the tables each week by fill-
ing in the team resulls. lt is only
necessary to enter sufficrenl of the
team name to identify it. PRO-
Ct€amseek sorts out the fr-rll team
name. Teams with similar startjng
letters such as Clyde and
Clydesdale present a problem. I
have overcome this by putting an

ua,
uh
ux

on
%

PR
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rLrltlTN v Eltr:i !r55iDle Soae

iRtiiotl ! rCEi vALt cerlirn No.e

lHlff,llIi v iCilEiltf :-prt!ir lore
kl;A ! ECLroli certlri lrar
{LCSiSHCI r iEADlliE .erlain Drir
; gTCt CITr r 9ru0lt!fri iertaii lio.e
9il5Y v !0CI1DALE certrrn tlore
DC|i|6S'IE[ y I0NUAIFTC|I oo!flbI. Hort
,{Allfti v loFt .ertaii iray
NnnTltPllal- v DARLINSMI cerlai.. lnrer
I1€FEF]]AI, ! i*tlE iois]ble Hc.e

iA SFIE|D v [HE:iEiF L! Dossible 0rar
PETEREoRo y IJLCHESTER oosslble Drai
rolliA/ v StlI 00lt csrtein 0rir
lfil[]tERt v 8LiCN.t00t o.rsible Drar
tiREIHAl, v I CHTSTEI oolsiblE Dar
i0TH€nlELL v HtAnTS cerliin Alry
ALLoA v ilA lLToll csrt.in Drar
AYR U ITEo v CLYDEIiI{ oossible llo.e
AYR UiliTEC v I CLYoE oor5rble &ar

'LY0EBAI( 
v [nlTH nov oolribl! Ho.!

FALIInX v klLiARH0Ck lossibl. llo.!
,,{)Rloil v BREC}lIil lartrin DIrr
PARTIC( Y I}UilSnRIotl ce.trin Drar

C()mtilStllH v SIEtlli()USt oor5ible 0rrr
DUtlFERlrLlil v STIRLIilE A porsible 0r.r
EnSI FIFE v oLiEEHS Pl( possihlE llol!
EnSI SIIR! y ALBI0li RoV certrin Dr.r

B:n lx6iAlt v 0iTS.t RST

CovE IRY 'l iAil.UillTEl
EVttT0l v SUilDEnLAilD

IPSllICti v IoLI/ES

tliiE91EF v 0PR

N0TTS.CD'TY v LUTolt

;IolE v Ni)illc!{
TlTIEIfini v ARSETAL

rA]roi0 v ASTolt I/ILLA

IESI AFoi. v LIVEnP0CL

tES'l HAi v SoUTHAfiFT0I

BARNSLEY v C{iBRIDEE

iAtDlFF Y SlAltSEl

CRISTAi PAt v 8ft16ilT0il

FULHII v 0E8Bt

GRIflSli Y SHEFF.TEo

iEE05 / HUoD FIELC

Al.llTY Y CLollAl!

fiID0LESE'6H v CAiLlSL!
NI{CAIILE v BLAC(lURlt

SHREISEURY v CHELSTA

I0URilU0UTH v NEIPoRT

8UfilLE! e gkADfCR!'

6lLLlil6HAl1 v SoUIIE t
iUl"L v SCUIT$nP€

LIISCLil Y TALSALL

ItlltlALL v 0RlEilI
0IF0R0 v IRISTCL R0!

0o55lble [lT ar

cerlarn !rar
cerhin ,arr
cerliln Hoae

cPrtain Arav

poEiible Ariv

D05rible Hlae

oo5sibla rrrr

aerttrn Horr

certiin llore

rertaln Hoae

porsiblr llo.e

oosgible Ho.e

certarn 0.ar
oosrible Drir
ceatrin Hore

terliin Dr.r
cartarn Nor!

certaln irax
oorribl€ Drer

rertrin Ho.e

certein lloae

aertiin Nore

oos5ible llo.e
possible Hore

oc5rible ilo.e

fypical Foocast

, =r "Control-@" Line 100 pro-
:r against accidental pressing
':e "Break key

There is no doubr thal for
. Durist there are many im

.ements lhat can ile madP

VABIABLES

- :mematch%
: meres% 0

.:gueb%

.:guet%
:!l%
:.i%

::ne $ 0
:nter% {)

:.ition% 0
:1top%

Mode 7 has been used
throughout and, while the pro-
gram can be equally eflective on
a black and white screen the use
of colour does make for a clearer
and more satisfying display.

DESCRIPTION

Away goals for & against as a 4 fig. number
Temporary storage ol match result
Away results as a 6Iig number
Menu selection numtrer
collated result as a 6 fig number
Date of last data entrl'
No. of matches dra*n inot integrated)
Lowest line to b€ deleteC rn PROCwipe
indicates data loaded if en% - 1

Away team trend
Home team trend
Trend belore new enu-g'
4 fig. number for goais before allocating to
homegoal% or awag,goal%
Normally = 130 bu: ma-t be aitered for program
testing
Temporary storage of home.esults
Home results as a 6 fig numcer
number of team bonom of seiected leagr-re
number of team top of selecrec .eague
No. of matches lost (Nor inteqra:eCr
lowest team number - 1. unless aitered to aid pro-
gram testjng
Array of full team names
Team points
A number based on team points anc goa. aLerage
Equals 1 if hard copy option selected

Home team points gained
Away team points gained
Highest line to be deleted in PROC1:De

TemPorarg team number
Set to one when team name -

Malches won (Not integrated)
response from PROCYESORNO. 1=Yes 0:\:

,,{ME

: .aygoal% 0
. , aymatch%
: .. ayres% 0
::ice%
:l%
::e$

: tw%

,-t
::away% 0
:ehome% 0
:x%
:.a %

,AME

]1eck
loice
rllate

.away%0 Temporary away results during trend ca,.r-.a:-:.--rome%0 Temporary home results during rend caic!.a:..',r% temporary away trend

rn%

::1%
:!t%

'' These figures used for hend analysis

PROCEDURES

display full division tables
offers menu of divisions for selection
sort division from team number & sets top &
bottom
check be{ore exit Irom program
saves data on tape
presents forecasts and offers printed selection
condenses goals for & against into single
number
sorts league using position found in PROcposi-
tion
offets primary seiection
prints warning if no tables in memory
generates a nr-rmber based on points & goal
average
prints forecasts as hard copy
offers choice of hard copy of forecast
recall data form tape
allow entry of individual team results
allows entry ol match resuhs
displays entered derails for checking
tests for space bar pressed
sorts ieague rables using number from PROC-
posi!jon
prinl trend scale
show that tables are loaded
allow entry of division tables
selects division from team number
linds team ftom shortened entry
prints title at top of display
detects entry of same team for and against
screen clear selected lines
conveds "Y" & "y" to I and "N" & "n" to 0

insort 3900

display
DIV
divis

end
filetab
forecst
golate

2080
2270
400

2900
1490
2370
910

333b
3230
1750
790

1210
1070
2010
3450

LINE

7020
750
850

DESCRIPTION

requests confirmation of entered details
requests number selection
condenses results into single number.
10302 (1 win, 3 draws, 2lost)
allows date to be entered or altered
decodes results (opposite to PRoccollate)
decodes goals (opposite to PROcgolate)

e.g

menu
notab
position

280
2050
367 0

print
printop
recall
result
score
show
space
sort

2450
3510

490
4010
2970
3720
3460
970

3180

summar!
rabin
tables
teamdiu
leamseek
TTTLE
h4,in
wipe
YESORNOlle

?col
egol

407 0
880
940
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MODEL B

PROGRAM LISTING

DIV 
'STON 

1

LIVERPOOL
I,IAN,UNIfEO

'IEST 
H AI,I

TOff ENH AT
COVENT RY
NOTI5.F'RST
LUT ON
ASTON V I I.tA
SOUTHAfiPf AN
ttP &
NONU I CH
IPSUIL'H
xEsT ER'tl.
SUNDEELAND
,44's-E /I
EV ER7 ON
RIRI'IINOHAII
.{o17 s, co r}'
,ATFORD
LfrctSrrll
tT 0t E
UO LV ES

DIVI!IAN .] ,./ D I
SHE|F.tlED TLllOtt
C'HE L:IE A "JO)|.' 1

nAN.C If| otd:Oo
NEUC Ait LL 7OdO,
HUDP F leLP c.o:.11
6nIr:i6)' "iO30O
allcA6und 30d00
cHARLT0N 70300
canL)3LE 40401
aAnflglE) 40jO2
IlIDDLESB'OH 4020S
SrnErSBUtl)' 4030 I
CRYSTAL PAL 40lOJ
8At6HT0N 4020r
PORTSI,'OUTH 4OOO4
LEEDS 4O2O 2
CARDIFF 50102
1LDHAtl "tO?O.r,En8)', .3@.103

FULHATI 1O'O4
C AI,ER I DAE 20IO4
SUANSEA 2O2'Oc,

Optbo 6 Prlnl Out

.'7
:7
:7
24

!2
?J
20
20

,9
,s
,a

10
a

.3S

.34

.34

.11
:t

1po7
, F'Oc,

200d
r..toa
1101
1a01
17lti

oO1
1511
15 10
t40e

707
191 1
,9 10
1t09
t 50a
l@12
JI'5
1.11.r
,t15
612

0L
403d I
40501
50004
JO?O"l
ro402
20!o4
40@o4

404
20101
3OOO6
20205
I O104
20304
201d5
20205
10.to5
too08
1026:1
20 to5

403
107
too

IA
I106
17 12
ttrS
1.317
,2ro
ar5
715
717
910

,.1t 4
609
7 t5

t2t1
t222
9r2
I t7
411
917
1t6
511
120
61a

UDL
6@101
6000.r
5@S@'
.10202
302@2
6020,
4O2O'!'
7 t, 1o,
60101
1010t
1tt 101
40202
4td1O2
101o 3
10001
30,Jo3
4t t Oi
t d: o.3
1o304
toso 3

:o:o.3
405

1503
,807
,80a
1010
807

20ro
tP 1.1

12011
11@5
1o 12
loOA

1110
1"11 :

4a)1
701

1417
to14

I I.l
o)O

NOL
,4tr 30I
.10 30,
1010 3
50202
90202
20104
40004
10204
]o204
30 ro4
20402
20204
10105
1010!
10004
3a111a4
10!01
)o007
iotd'-i

:07
401

t oooc,

FA
I 104
toro
eo5

t8t3
1613
812
ar?
?14
dda

1410
909

1112
I 117
d10

1] lt
412
714
'? 15

,1r3
1020
717
520

P7
3.r
30
30

26
2c,
26
26
r'5

22
2?
.'t

,8

1j
ti'
12
7

Al,, couPufu{o ocfoEER ,94'150

25OPROCdi spl.y: qlTOlSO
26gFROCcorrect ? 6t]Tt)l50
2TOPROCend
2BODEFPROCT|enU
!9OCL5: PROCTTTLE ( "POOLS FORECASTEB")
5OO PRINT!PRINTTAE(S,4) "t) Enter leaque tabteE"
3rO PRINT:PRINTTAB(A16)"2) Enttr oatch ieEults"
52o PRINT: PRINTTAB (O,8) "3) Fo.ecast Resul tB"
33O PRINT:PRINTTAB(OrlO)"41 File leaque tablts on taP

34o PRINT!PRINTTAB(Or12)"5) Recall league tables fro.

35O PRINT:PRINTTAE(Oi14) "6) DiEplay leasue tableE"
560PRINT: PRINTTAB (O' 16) "7) Coirect entry"
37O PRINT: PRINTTAB (O, lA) "A) EX IT FROI'i PROGRAI'ii'|E"
SAOIF enz=l THEN PRINTTAE(6,20)"LeaguE tableE loaded.

L

@

_ 16REl1***Ir*rri
20REllr
5OREI'i* POOLS PREDICTOR
4oREttr
sOREnr S. Hetherinqton l9A3
6OREnrrilrrri***i
TEtloDET : enZ=O: datet="OOOOOO''
8O*FX6 | G
90*FX220tO

loolKEYl00. I tl
1loDIiln.nlet ( t30) !hooereET. ( I30) tho egoal7.(!50)
120 DIl.larayresz ( l30) ra|aygoelZ(130) rpo!ntotz(lJO) rPos

rtion(t30)
lSODIHf orhonez ( l30),{orarayz( l3a),truhone7.(1f,o),truar

ayZ<l30)
l4opx=O. ::qx=l-px:ts=O. OA:Ex=t-tk:tl= ( ( (z/px )-l) /2) +1

: I owz= l: hi ghz= l30
l5OPROC,nenu
r5OPROCchoi ce
l70 IFEhoiceT>44 AND chorceT.<57 THENI90
lAOGOTO160
190 ON choi cez--44 GOTO 2OO, ?lO, 2:O, 23O,24$ t25@ t76O t7-7

o
2OOPROCtab I es: GOTOl50
: lAPROCECore:6(]T0 t50
2?OPROC{ o.cit r 60T0150
:iAPROCI r I etab: GOTOl50
:4OPROCrecal I :60T0 150

f,90ENDFROC
4OODEFPROCd i vi s
41OIFtefr 7-il: THEN dr vt="DIvISION 1 " : teaguetz=1 : I eaque

b7.=::r ENDFROC
i:O:FtFi;: 4: TiiE:: Jr.J="0:v:5ION :": leaquEt:'.-l;: leaou

ebZ=44r ENDPROC
4AO IF t e6)t.: 69 THEN di vt= " D M5 ION ;" r I ea9!ret7-=45 : r eagu

ebZ=68: ENDPROC
448IFtemzi?tr THEN di v$=" DI VISION 4"rIEa9uEt7.=69!Ieaqu

ebZ=9?:ENDPROC
4SOIFterZ< tO5 THEN di Vt="SCOTS PRElr" : I eaquetz=gf, : I eaq

uebZ=tOl: ENDPROC
460IFtefrzi1l7 IHEN div+="SCOTS DIv 1":leaquetT.=tO::le

aguebZ= 1 l6: ENDPROC
47OIFtef,Z<1f,1 THEN divt="SCOTS DIv 2":1e3guetZ=117:le

aquebT= 134: ENDPROC
4BOENDPROC
49ODEFPROCtabl es
5OOIFenZ=lTHEN ENDPROE
5lO tenz=loxz
5?OREPEAT: CLS: PROCdi vi s
5ioEa=divt+" Teans "+STR'(IeaSueti':)+" to "+sTF$(IeaSu

eb7. )

S4OPRINTteinZ
SSOFROCTTTLE (E' )
56oFEINTTAB (o 

' 
6) "Team "teh7.

STOINPUTTAB (Or 9) " (l"lax 11 letters)"na.ne$(tenz):IF LEN(
naoet(te6z))<.1 OR LEN(nahet(teo7.) ) 11 THENsSO

SAOPRINTTAB (O, I I ) CHR, ( 1f,4) "Hod€ results " : PROCr€sult:
honeresz (tehz) =col I Z: hooeqoal i'- l tE,n7:) =qol aZ

s9OPFOC{! pe (9, l7 )

6oOPRINTTAA (Or I I ) CHR* ( tl;) "Aray resul ts " : FRoc.esul t:
awayresz (te67.) =col l7 ! adaygoa I Z ( teori ) =goI aZ

6lOINPUTTAB (O, 17) "Total por hts_',pot ntotz (ten7-)
62OFROcsho(
6trO IFYZ=l THEN66O
640IFYZ=OTHEN PROCEioe(9. 17) :GCT05;S
650GOT0620
669,r.Pnz=te Z+t
670 UNTIL teoz=hiSh7.: en= I
6EOEL5:FRINTTAE{Ori,"ForEE.sts +or errponEntral smooth

69APRINTTAE(O.5),'Ente. hode !, aray forecastE'.
7OE PFINTTAE(O,A)"O= Sure to lose: 1= OraH: 2= Sure t

T IoPF INTTAB { t, 1O ) "rEAt1 "CHR,(1;4)"HOllE
I'EHF' ( IIJ) "AWAY'

72O FOR I =lorz IJ hrqhZ:FFOCH'pe(11,1:):FEINTTAa(Ot
l2) i I " "na.net ( I ) i : INFUITAB ( 18, l2) r{orhonez ( I ) : INFUTTAE{
:?,1?),{o.aHar1(I)

TJONEXTI : en7=1 : FROCs6.t
T4OENDPROC
75@DEFF ROCchor.e
76OFR INTTAE ( tr,:? ) CHR' ( 1.tr6 ) CHR9 ( 1:1O) "5elect by number'

1
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T9SDEFPROC.eEUT t
A@O INFUT"I'latches eon",Bonzr INPUT"llatche= dr3rn'.dra{

'.: INPUT"Matches l ost ",l ostZ
Bl OFEOCCoI I ate
B2O INPuT"Goals {or",forz! INPUT"6oals agar^3t"rasstz
Af,OPROCgolate
A4OENDPROC
aSODEFPROCcoI I ate
66aE o I I Z= I ost Z+dr aur* IOO+donr* TOIAOO
ATOENDPROC
AAODEFPFOCdecoI
B9OHonZ=INT (Eol I Z/ IOOOO) : drarz=INT ( col 1, ". / : aB ) -Honz* 1O

J: t ostZ=col I Z-draNZ+ lOO-FonZ* r OOSE
96OENDFROC
e TODEFPROCaoI ate
92@9ol az=+ or7-* IOO+ aqstiL
9SOENDPROC
94ODEFPROCdegol
95O{orZ=INT (gol aZl 1OO) I a9st7=9ot aZ-t67.14
960ENDPROC
9TODEFPROCu|ipe (stZ,edZ)
g8OFOR WI =st7. IO edX,
99OPRINTTAB (O,llI ) SPC ( 59)

1000NExT
lOlOENDPROC
lG2ODEFPROCcheck
toJoPRINTIAB (O, 2?) CHRa ( 1:6) CHFa i r ;ai _:-e :_€ :etar I E E

rrrEct (Y or N)"
lS4OPROCYESORNO
I O5OPROCIi pe (21 ,2? )

lO6OENDPROC
I6TODEFPROCShoN
l OBOPROCTITLE ( "CHECF " )

1O9A PRINTTAB (Or6) "Teah "te.r(
11oO PRINTTAB (O r lO ) naret ( t€-7. )

I l IOPRINTTAB (2O r lO) CHR! ( I J4) 'r@E'r -ii 2.:l:iqa(1tr;)

11?oPRINTTAB(O.12)"Non "!TA8(O,1;) D-.- :-:: e.:4) "Lo
:t ";TAE(O,15)"Goals for"!TAB(O,rs)'Go.i5 a:a:-=: i;AE(

1 l JOcoI 17.=honeresz (te.nz) : PROEdecol
114O 9ol az=homeqoal Z ( teft7- ) : PROCdego I
1 150 PRINTi TAB (:?, 1?) BonZ! TAB{22r tf, ) dra-::: -:a ::. :.1 ) I o

:tZtTAE(2?, 15)f or7! TAE(22r t6).95tZi TAE (:6. :- ..'- -' -'-'.: t+.

1 15gcol I Z=aHayrEsZ (temz) : FROCdecol
1 17Eqol az=at,layqoal Z ( temz ) r PROCdegoI
1lAOPFINT! TAB (:l: I I2) donzr TAB (32,l: ) draHT:r irE a-.'-t '-i=

-'/-iTABt,:t?, Lat +orz I TAB (3: r 16) aqstZ
l l9OPROCCheck
1!gOENDPROC
1: lADEFPROCscore
1::SFROCdate
::;SCLS! PROETITLE ( "|'latch ResultE")
I :4OIFenZi > lTHENPROCnotab : ENDPROC
l256PROCteamseek
126g IF testz=1 THEN FROCEoTI: ENDPFOC
I?7OPRINT"Enter the EEorEs"
13EO FFINT" " r namet (honetz) i: INPUT,homegoalZ: PRlNT -:
ames(aBaytZ) i: INPUT t awayqoal Z: FF I NI
1:9O FROCcheEk:IF YZ=l THEN t32O
taA@IF Y7.= O THEN FFOCBipe(4,16): FRINT "Edit all rat:

_ detai l s ": GOTO 1?5O
1;10GOrO1?9Cr
1;?Ohooegoal Z {hometZ) =homegoal Z (honet7.) +hoheSoal7.rl gg+

r*aygoal Z: a4ayqoal Z ( a{aytZ) =araygoal Z (awayt7.) +awayqoal;a
.1O0+h6he9oal Z
1;f,OIF homegoal Z >a{aygoal7. THEN homenatchZ= 1OOg9: a*ayh

itchZ=1: A1=2: A2=O: EOTOIS60
1;46I Fawaygoal Z )homegoal Z THEN homematchZ=l: a{ayoatEhil

= l osOO: o1=g: @2=2: GOTO1360
l lSohof,ematchz=1OO: aHayftatEhT.= 1OO: O1= 1: A2=1
1160 homereEZ (hohetz) =honeresz (holnetz) +homematEhZ: asay

- eez (awaytZ ) =a*ayresz ( a{aytZ) +a*aymatchZ: poi ntotZ (homet

:t) =poi ntot7l (hometz) +O1: poi ntotZ ( awaytZ) =Poi ntotZ ( awaytz
) +cl2

L37O+ o.x7,=+ o.ho6ez ( homEtz ) : f orhoneT. ( hofret z ) =f orri;l+cli +o

lf,AOtruxZ=truhoheZ (hometZ) r truhonez (hometZ) =tx* ({orhom
eZ {homet:a ) -fo.x;a) + ( sr rt.u:r Z )

159Of orhonez {hometT-) ={orhoneZ (hometZ) + (tl *truhomeZ (hom
etzl )

14OgIF {orhone7 (honet%) r'? THEN forhomeTi(hofretZ)=:
141AIF forhomez (hometz) <S THEN {orhomez{hometT-)=@
1420{orxZ={ora{ayz (a{aytZ) : f oraway7 (aseytZ) =torxZ*qx+8

z*px
14f,OtruiZ=trua*ayZ (alraytz) : trua{ayz (a{avtZ) =tx* (+o.a{a

yX. t. aday t:ll -+ori:4) + (sx+trux 7)
144Ofora{ayz (axaytz) =forawayz (asaytz) + i t I }truaxtsyz (a{a

yt7.t t
145OIF f oraHayz { aHaytT, ) ;r? THEN +orawayz(awaytZ)=:
t46OIF foraHayz (anaytz) <o THEN forawayz(awaytz)=O
l4TEPRINT"This result entered in leaquE tables"
14aO TIl,lE=O: REPEAT UNT lL TIME =2O@: GOTO t 2:io
I49ODEFPROEf i I etab
T5oOPROCTITLE("Save Data " )

1519IFenZ'i i lTHENFROEnotab r ENDPROC
15?OFFINITAB(O'5) "Please Ioad data taPe"
15J@ PRINTTAB(OtTr"PrEEE SFACE EAF to rewind to star

t ": PROCrpace: *I'IOTOR I
lS4OPROCPipe(5,7)TFFINIIAE(OrS) "Fre5s sPaEe bar Hhen r

ePound '!: PROCspace: *rloToRo
lSSAPROCF1pe{5,6):FRINTTAB(@,5) "Silitch recdrder to'Fie

corcl ' ": FFINI"Then pre55 space bar":FROEspaEe
1560 PRINT'""sAvINE DATA. Flease Hart "
157@ X=OPENOUT("tables")
t 5BOPAINT+X, datet
1590 FOR I =lodz TO highz
l6OOFRINT*Xtnane+(I)
l61OPFINT*X thomereEZ ( I )

16:APRINT$X,homeqoaI Z ( I )
l6;OPFINT*x,akayre5Z ( I )
l54OPRlNTiX,awaygoaIZ ( I )
165S PR INTIiX, poi ntotz 1I )

l65OPRlNT+X,{orho.nez( I)
167OPFINT*xr+ora*ayz (I)
l6aOPFINTiX,truhoneT.( I )

I6eOPRINTflI,trLraHayZ ( I )

ITSOPROC{ipe ( 4,:O }

lTlOFRINTTAB(O,9) "Teamg +i1ed "I:NEXT I
l72acLoSE*X: PRoClii pe ( 4,:0) : PR INTTAB ( o, ? ) "col'IFLETE "
TTf,SPRINTTAB(O,??)"PrEss EpaEE bar to continue"
I T4OFROCspace: ENDPROC
l TSODEFPROCrecal I
lT6OFRDLTITLE ( "Col lect Data")
L-/7A|F enz=l THEN PROCtabin! ENDPFOC
l78oen7.= I
IT9SPRINTTAB(O,5) "Please load data tape"
TASOPRINTTAB(O,7) "Press SPACE BAR to rewand to start":

PROCspace: *iioTORl
lAlOPROCwipe(5r7):PRINTTAB(O!5) "Press space bar when r

eround ": PROCspace: *|"|OTORO
lASOPROCtlipe(5r5):FRINTTAB(6r5) "SxitEh recorder to'PI

3y' :PRINT'tThen prEss space bar":FROCSPaEe
rAtrAPROCBipe(4,22) :FRINTTAE (O'9) "COLLECTING DATA. "TAB(

O!12)" Flease wait a fex hinuteE"
la4Ox=OPENIN ( "tabl es " )

l85oINPUT+x, dateii
lA6S FOR I =loHZ TO hiShz
TETgINPUT{x,n.oet{I)
Ia8gINPUTf, x ihome.esz ( I )

IA9OINPUIf x.honeqoatZ( l)
19@INPUI*x,a{ayresz(I)
T9IOINPUTiX !al.ayqoal7. ( I )
t92O INPUTTX !poi ntotz ( I )

CONTINUED OVER
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MODEL B

19;OINFUT+X r{orhoftez ( I )

l940INPUT*X ! tora*ayZ ( I )

195SINPUT$X rtruhonez ( I )

l95EINPUT*x,trua{aY7- ( I )

!970 PRINTTAB(;'3) "Teans recalled "i l:NExT I
l9BBCLOSEITX
199OFROC{ipe (4, 3?) : PFINTTAS (O, 1O) "'Al l .ecal Ied" t FFINT

TAB(lt?2)"Fre6s Space bar to cont i nue " : FFOCSPaEe
20OOENDFROC
IOISDEFPROCEpace
A620TF INEEY:'(O) :." " THEN:O:O
?O;OFEFEAI UNTIL GETJI=" "
:g4OENDPROC
:O5ODEFPROCnotab
:O6OCL5: FRINTTAB (l ! lO) 'NO TAELES IN llEt'IORY'TAB(1r12)'O

niy options available! I & 5"TABl@,2?)'PRESS SPACE EAR":
PROCapaEe

?OTOENDFRDC
]OSODEFPFI)Cdi spl ay
2o9OIFenzr.)1THEN FRocnotabr ENDFFo:
:IOOPROCDIv:PFOCChoi.e: IF tholce:i 4AANDCholc€;a 56 _rHEn

:1:O
:t 1060Tt]!100
:1?OPAOEteaadi v I FFOCdi vr s
:1f,O PROCprintop:CLS
:l40IF Pr i ntopz=l.THEN VDU:
?ISOPRINTCHR'{lf,J)div*iTAB(t;)i"t'J DL F a w D L F A

:150FOR tehz =leasuetz To leaquebz
?lTOPRINTnamet {tefrZ) :
? 1aoy'=STR' (hooeresz (tenz) ):PRINTTAEIIe-LEN(v+) ) i v+:
:19Oyr=STRt (homeqoal Z (te.n7) ) !PRINTTAE(23 LEN(v*))iv5i
:?OOy,=STR5 {a*ayrEsT- ( tem7.) ) : PRINTTAE (f,O-LEN ( yr) ) i v+i
:?1@ys=STR+(awayqoalZ(temz) ) : PRINTTAE (35-LEN (vr) ) I vi;
?:?OPFINTTAB (J7) r po!ntotz (temz)
??i@ leaquetT=€l:NEXTtemz
::4SVDUJ
??5OFFINTTAB(S!:;)CHR$(134)"FFESS SPACE EAF TO €ONTINU

E": FROCspace
::6OENDPROC
?:TODEFPROEDIV
:IBOPFOETITLE { "DIVISION SELECT" )

239OPRINT: FRINTTAB (E!6) " 1) DIVISION 1.
:f,OO FRINT:FRINTTAB(O,B) ":) DMSION 2"
::IOFRINTiPRINTTAB(O,1g) "J) DMSION f,"
f]:OFRINT r FEINTTAB {O r 12 ) "4) DMSION 4"
:f,JOPRINT: PRINTTAB lo, 14) "5) SCOTS FFEI1"
:trTtOFEINT:PRINTTAEIO' l6) "6) SCOT DM'
2trsOPRINT. PFINTTABIA'lB) "7) SCOT DM"
ftr6OENDPREC

"ITODEFFROC+ 
orrst

:l€ocLs: PFACTITLE i "FeEul ts ro.eEaEt")
:f,9o1Fen7.< > l rHENPRocnotab: El'.lDFFoc
:46OFROCprintop
:419REFEAT
:420F ROCteamseElr
:4JOIF testz=l THEN ENDFFOC
]44OELS: FROCTITLE {naneg (homet7.) +" v "+name$(awavtz) )

:4SOFFOCsunoary
:46@ r ol t Z=hooeresT- (hometZ ) : PEOCdec o I
z47Shome{i nz=wonZ: hooel osZ=l ostZ: hohedraQZ=drau7.: holIes

u z=Hon7,+ I ost Z+drawz: IF honPsumz=O THEN homesumz=1
a4Bgcol 17.=awayre57 (adaytz) : PROEdecor
:49Oa*aywl nZ=FonZ: aHayI osZ=l ott;1: a{aydrawT=draHZ: a{av5

uftZ=Hon;1+l ostT-+drawz: lF araysumz=O THEN awavsuhz=1
:5OOpr ob home= ( ( homewi n7./hohesumZ ) + ( a.{avl os7-l awavguf,7. ) )

:5lO FFINTTAE{16, !@)CHFt(1-14) " (Hone Hln "I INT(Probhohe
*lOO+.3) / Lgg
:5?O protrdr-w= ( (homedrawZ/homesL!f,7.) + ( alravdraw7 /a*avsum

x.t ) /?

19f,O FFINTTAE{1o.12)CHF+(1;O) " (Draw "i INT(probdraa
*t@@+ -5) / l@@

?54Opr ot away= ( ( homel osZ /ho.nesumz ) + ( adavw i n7./a{avsuoz ) )

/?
255oFRlNTTAB (9,11) CHF$ ( 1f,I ) "Frobabi l i ties "CHR$(1f,;)"

(Away win " r INT (probaway* 1og+.3J / l@O

?55CIFF INT: gol aZ=homegoal T (hometZ ) : FEOCdegol I foroneZ=+o
rx: t o.+.uoz= agstT.t gol az=awavqoal z (suavtz) : FRocdeqol : {ort
. e7=+ o(7. | + o. I orr 7.=aast7-

?STAPRTNTCHR$ ( I Jl ) STRTNG9 (.19, "*" )

?58OEhome= ( (+or6ne7-lhomesLrmZ)+ (+ort oa.Ll adayesn1, ) /2t s
aray= ( (f ortwozlhone.unit ) + l+ a. t. ell / awaysumZ ) ) /?

:5?EPFINTTAE (4,14) CHE:F ( r:11 ) "Store chance"TAB(fO-LEN(na
me$ (hometz) ) ) EHF+ ( 1f,4) na.ne, (hometz) i " "i INT(thome*1!l+.5
) /tg

:6OOFF INTTAE ( tr@-LEN (namet (3wavtZ) ) , 15 ) EHR* ( liltr) nafret (a
waytZ) i " " i.l NT {sa*av* 1@+.5 ) / 18

:6lOFRINTTAB (O. 1 6) CHF' I 1tr1 ) STFING+ (;? t "*" )

26f OPRINTTAE 1O. I 7) CHFii { L:j1 ) "Fietatr ve league posi tion"
?6:olFh6nEtZ aqavt:'.THEtl2650
264OPRl NTTAB ( 5' I B) EHRt ( 1 33 ) naaet {aHaytZ) i " " ! hooetz_ar.

aytz" AbovE "CHR' ( 1 34 ) n:nea (hoaetT ) : GOTO266O
255oPRINTTAB (5 | 1B) CHRit ( 154) naoea (hoaet7) ; " " i awavtz-ho

inEtz" Above "CHRI ( 133 ) nanea (araytz )

266OFRINTTAB (S, 19 ) CHRJ ( 131 ) SIRINGT (39 
' 
"r " )

?67Btototh7=INT ( {{orhohez (hometz) ) *?o+.5 ) -l
?6AO I FtotothT. >36THENtotothZ=36
2690IFtotothZ{STHENtotothZ=?
2TOOtotota)(= INT ( ( 2-fora{ayz (a{aytZ) ) *29+.5) - I
:719IFtototaZ>S6THENtototaZ=J6
?7?OlFtototaZ{?THENtototaZ=2
zTIOPRINTTAB (totothZ,E) CHR+ ( 1ri4) "H"
2T4OPRINTTAE (tototaT'E) cHRt ( 1f, 3) "A"
zTsoaverageZ=INT ( ( (:-{ ora{ayZ ( awaytz ) ++orhohez (hometZ )

,/2t*?g+.5)-r
2760IF avp.aqeZ >S5THENavEraqeT-=tr6
277OlF a\!e. e7e1.l?THENaveraqe:4=:
?TBOPFINTTAB (averasez ! E) "'"
?TeOIFprr ntopz=l THEN PROCPT t n+
?AOOFFOCTi pe (:l ! 23)
2AlOPFINTTAB(O':?)CHR+(1;5) "Fress 5pace bar lo continu

:A2EFROCSpate: PFOCNi Pe ( 4, 15 )

2S3OUNTIL testZ=l
2E4SENDPROC
feSODEFPROCsumharY
2860 FFINTTAE (O,6 ) CHR5 ( 1f,f, ) "Al'iAY "cHR$(13O)"

DFAI{N "cHF$ ( 1:14 ) "HOI'1E"
2870 FRTNTTAB(O,7) ". - -. i.... i- - -. i.... i.... 1.... i'... i

IAAOPFINT'CHF' ( 1i]I ) STFINGJ (:9. "} )

299!'ENDPROC
:9Oo DEFPROEend
f91g CLS:PRINTTAE(O,lO)'AFE YOLl SuFE YOU lrlISH To LEAVE
FROGRAI.II'IE {Have yoLr Eaved the data) '

:9:@FROCYESORNO
2930tF YZr. r.1 THEN 150
294OCLS: PFINTTAB (O.1O) "THANT YoU. 6OOD BYE"
?93@*F X??O , A7
?96@END
?9TODEFFFOEteamseer,
?gAOFRINTTAB 1e.::) "To +:rrEh t;pe ' + "': testZ-O
?99ohometz=@: PF INTTAE {o,4, cHFit ( 1:4 ) "Home Teao" i : INPUTh

ometr HL=LEN(hohet)
f,O@OPROChi pe (5,6)
trO1OlFhomet="*"THEtl te5t7.-!I ENDFEOC
trO:Aa{aytZ=O: FFINTTAE {8,5) CHFa ( 1trtr) "A*ay Team"i: lNFlJTa

{ay$: AL=LEN ( a{ayJ )

ilo:lOlFhone$=akay$THENFROCtdT n : GCTO399O
lo4ohometZ=o : akaytZ=O
fO5@ FOF temT= loez Io hiqhz
:O6OlF homEt=LEFTt (name, (temz) ,HL) THENhof,etZ=temz
:g7OiF awayt=LEFTt ( namet ( temz ) , AL ) THEN aPaytZ=tem7-
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trOaoIF hoftetz>OANOa{ayt7.}O THEN 3l 1O
1S9g NExT te.nz: FRtNr"Ieam naine erro..-re-ente.'
i I OOT I l'lE=O: REPEAT UNTIL Tl mE =2OO: GOTO29AO
l1 1otem7.=hi shZ: NExT: ENDPRoC
]1?O DEFPROCTITLE (E')
l13O IF Et)"" rHEN TITLES=€t
f140 CLS! PFINICHRT ( 129) STFINGT (f,9 ! "I" )

:15O PR INTTAB (zO-LEN ( TITLET) /2,1) CHR' ( 1lg ) : T; TLE,
:160 PFTNTCHF3 ( l:l?) SrRrNGr (39, "*" )

I].7O ENDFROC
;1BO DEFFROCYESOFNO
]19OA=GET AND 223
:"SOIFA=89 THEN YZ=l! ENDPFOC
l:1OIFA=78 THEN Y7.=Or ENDFROE
r":oGoT03l90
f2SODEFPROCprintop
:?4OPROC*i pe ( 5,22)
;25OPRINTTAB(O,lO)"Do you Nant a p.rnt 1t Y or N)"
3?6OPROCYESORNO
f2TOFROC{ipe ( lO! rO)
;?AO IFYZ=l THEN printopz=l: ENDPROC
l:9O pri ntop7.=O: ENDPROC
i;Og DEFFFOCP.int
:SIOPRINTTAB(4,21)"Enter I for ho.e.: +- e-.!,1 *o. D

STAOpos i ti on (teamz) =5OOOO-posr t r on ( tEan7.)
ST9OENDPROC
SaOODEFPROCi nsort
SA1O FOR J =leaguetz+l TO leaguebz
3B?OI=J- 1

l8:Opositi on=position (J ) : nainer=naoet ( J ) : polntotZ=poi nt
otz (J )

3A4OhorEreB7.=honereEZ ( J ) ! honegoal Z=homesoal z ( J ) : { or hom
ez=forhomez (J )

5AsEa{ayreE7.=a{ayres7. ( J ) : a*ayqoa I Z=aeayqoal 7. ( J ) : f or aaa
y1l-+ or auayz lJ )

3866 truhoneT.=truhonez (J ) : trua{ayz=truawayz (J )

3A7OIF position>=posi tion ( t ) IHEN594O
3Sa8posi ti on ( I + 1 ) =posi t i on ( I ) : nafteji { I + 1 } =naoet ( I ) : poi n

totz(I+l)=pointotT.( l)
3agohomerer7.( I+!)=honeresz(I) :honegoat7.( I+1 )=hoaeqoarT.

( I ) r +orhoneil ( I+l ) =+orhooez ( I )

39oaaoayreEZ ( I+1 ) =arayresZ ( I ) : a,laygoal Z t l+l ) =a}Jayqoal Z
(I) :forarayz(I+r ) =+orarayz( I )

f,9lAtruhooez ( I+1 ) =truhooez ( I ) : t.uaNayz ( I+ I ) =trLra{ay7. I I

3924I= I -1
3930lFI )l eaguetZTHENf,ETO
394ApoEition ( I+l ) =posi ti 6n : name, ( I+1 ) =nanea: por ntotia I I

f95O hohEreqz(I+l)=honeresz:honeqoalZ(I+1)=homeSoalT.:f
orhooez ( I+l ) =+orhomeZ
396oa.{ayresz(I+l }=awayreET-:asavgoalT ( l+1 ) =awaygoal Z: J6

raPayi( ( I+l ) =f orawayT.
f,97B truhofiez 1I+ 1) =truhomeT.: truawayz ( I + 1) =tr!aPay:/.
l9EoPFOCri pe ( 13, 1l) | PRINTTAB (O, tl ) naaet (teah;a, , posi tr o

n (teamz)
f,99SNEXTJ
4OOOENDPROC
4OrODEFPROCte.hdi v
40?A.hoi ce7=choi ceZ-49
4o3B IF choiceT.i: THEN temz=choi c eZ+2:+ I : ENDFFOC
4O4OIF choicez.:6 THEN tenT-=choi ce7-*?4: ENDPFOC
4O5Oten7.=l l7
4O6OENDPROC
4OTODEFPROCdate
4OSOCLd: PRINTTAA (9, 19)
4O9OPRINTTAB ( O,1O) "LAST ENTEY 'datet
4I6OPRINTTAA(Or:?) "Freqs SFACE tc. contlnle"
4l tOPROC5pace
41?OCLS
4 i trcrFR INTTAP (O, ?el "eLEASE Er.rTEF TOO^ Y', 5 !.1-f E "
414OINPUT date,
4ISOENDFROC
4 r6ODEFPROCCorrect
4 t TOIFenZ{ } lTHENFKOCnotab: ENDFROC
4lAO CLS:PROCTITLE ( "Correction" )

41?O INPIJTTAB (O r 5 ) "TEAtl" t homet: HL=LEN i homet )

4:OOPFOCBi pe (3,:A) : Eel T=O
4210FBR tenz= lo{7- TO high7.
4l:AlF ho,ner=LEFTt(na'net (ten:z),HL) THENEelil=te67.
4?1e IF sel:1 .OTHE 4:60
4:4GNEXT ten7.:PEINI"_tealn nafte Error..re-enter!'
4:SOTIrE=O! FEPEAT UTITIL TIIIE =:SO: GOTC41BO
4:60tenz=hr ghz: NExT
It:7oyt=nafrea (sel7) : PFINTTAE (9, 6) ! ylr
4:aOyl=sTF; (homeresT. (sel T) ) : FFINTTAE ( 18-LEN (yar ) t rli
4:9OvJ=sTFa (hooeqEal T (.el Z ) ):FElNTTAB(1tr iElJ (!t ) ): yJ:
4:Os!t=sTRt ( arayresT. ( sel Z ) ) : PRINTTAE (IO-LENr /!) ,: yai
4:1Ayt=STF' (akayqoatT. (Eel;/-) ) :FEINTTAE (15-LE|] i!51 | r rti
4::OFF irirTAE (17) I porntotZ I sEi7.)
4::O FFIIIiTAE(q,7)"Enter nEw detat15":PRINT
4::rO :r,JFlJi'TEAl,l NAME", na,net (EeI Z)
4:39 ItlF Ui "Home results" !hofterEs;lIEeI7)
4:60 iNFUT Hone qoalsi' thoinegoalZ {qeI7.)
4;7O lNFU-i''A{ay r,-sul ts ", a{ayre€7- {:el:a )

4;8O INPUT'Aha/ qoals" re{a,/Eoat;: (selil,
4:9O I NFUi " F'ot nts", poi ntot:1( 3El Z )
44OOENDFFOC

rs2APROCchoice
ISJO I Fchoi ceZ=49 THEN .esur ta='l€--: eOIO::7S
=a4O 

lFchai ce7.==O THEN .esut tt='A.ar
;]5O I Fchoi ce7=51 THEN resultt=-D.a-':=-J::'a
JJ6oGOTO3320
:ITSPROC{i pe (?1 ,zf,,
:f,AOFRINTTAA(9,2?)"Sure thrng iY c. rt
:f,9OPROCYESORNO
149@lFY1,=l THEN suret= " cer t. r n -
:.4 lOlF Y'/.=O'IHEN sure$="posEr bI e-
l4?ovDu2
:45OPRINTnane* (honetz) r " v "3nartst,a-i.:'. -:f:-s\Euret

:440VDU;
:45OENDPROC
l460DEFPROCtwin
:4TOPRINTTAa(Ol10) "Dont be da+t "'"
I4AOTIl1E=O: REFEAT UNTIL TIllE =5OO
l49OFROCBipe (4.16)
]SOOENDPFOC
55lEDEFPROCtabi n
552OCLS: PRINTTAB {3,1O) "TabIes already Ioaded.':F6INT
Options l and 5 not available"

:Sf,OENDPROC
3s40DEFPROCsort
f sSEPROETITLE ( "POSI TION SORTING' )
J56OPRINTTAB(Ot6) "Please wait a +e{ hinstes'
lsTOFORtemZ=2r Io r29 STEP 1A
]5aOPROCdi vi s
ls?OPIiINTTAE (O,9) "Sorti nE ",.irvt
l5OO FOR tean7.=leaEuetz Io reaquebT.
:6lOPRtlCposi ti on
f,62gNEXT
f6;oFoR teanz=leaquetT. To leaguebz
f64OPROCinsort
;650 NEXT: N€xT
S65OENDPROC
i6TODEFPROCpoEi t i on
tr6ao col I Z=hooeresT. ( t eaf,z ) : PROCdeco I
l6?OtonatchZ=t ost7.+ d" adz+donz
;7gll collz=aday. esi( (t€anz) : PROCdeE.l
lT l otomatchZ=tonatEhT+ l ostz+dr a.{7-+wonz
;7:OIF tomatchZ{ lTHENtoftatchT=1
f7f,O togoalZ=INT(homeqoalZ(team7.) /1OO)+INT(a*ayqoaIT:(
eanzt /logt
:74O9ol av=togoal 7/toratchz
:750posi ti on ( teanz) =poi ntotZ (team7.) I I OO+gol av
IT6OPROCI ipe ( 13, 13)
l77O PRINTTAB (Or I 3) nanet (teafr 7-), posi t i on ( teao7.,
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MODEL B/ELECTRON

ProgrdmmerS',
Paradise

The BBC is a programmer's
paradise in itself because of its ex-
cellent BASIC, built in assembler,
easg rout€s to Operating System
routines, availability of various
programming languages apart
from BBC BASIC, and so on.
The Electron offers all of the
same excellent opportunities lo
the programmer.

However there are always
aspects oI programming that can
be made even easier, the profes-
sional approach. The range ol
'utiliti€s', from th€ simplest
character definer to complex
graphics routines, continu€s to
grow.

Here we ofler a look at a few
Iavourites. Animator is an in-
l€r€sting example of the new
brand o, "Sprite Generator" for
the BBC. Even A&B gets in on
th€ act this issue with "Spriten
Up". Sprites, a Commodore 64
user would tell us. are hardware
generated and no routine in soft-
war€ can match them. We should
call software sprit€s 'moving
graphics'. Whatever you want to
call them, they can be fun to use.
The Spectrum and 64 have
games designers so why not the
BBC and Electron?

There's more machine code
from Salamander's Turbo Com-
piler. lt can certainly boost the
speeds of any game you might be
w ting. Anyhow let's take a peek
lnto hogrammer's Paradise.

Mcvid stands for machine code
vldeo utilities. The package con-
sists of a tape or disc with five
separate machine code files for
each of the gtaphics modes
(0,1,2,4,5). Each file, which per-
forms similar functions. loads in
just beneath screen memory tak-
ing about 1.5K away from nor-
mal user memory. The code pro-
vides a number of machine code
$aphic subroutines which may
be called from user programs
w tten in either BASIC or
machine code.

A programmer',s eye
view of software to aid

writing software.

* LOADing the whole file will
have some work to do. The
listlng apart, the documentation

- so lmportant with this rype of
package - is really rather poor.
There is also an odd approach in
that it claims to be aimed mainly
at the machine code program-
mer. I find this shange because
(a) all th€ routines can be access'
ed Irom BASIC (e.9. the demo
program is entirely written in
BASIC) and (b) ir is surely BASIC
programmers who would benefit
most ftom th€ ability to call in fast
machine code routines Ior their
graphics. Unfortunately the
design of the software and the
documentation will make this
packag€ pretty useless to anyone
who does not have at least a
working knowledge of the prin-
ciples of assembly language pro-
gamming.

The roudnes provided enable
one to draw two dimensional line
figures bv setting up a table of
data, which can then be drawn al
any position on the screen and in
varying sizes and rotations.
Screen co-ordinates, scaling and
rotation parameteE are poked in-
to sp€ci{ied locations in memory
before calling the appropriate ad-
dress. This is probably the most
powerful and useful part of the
package. There are also routines
for drawing and animating sprites
(large multicoloured objects) and
Ior lateral scrolling of the screen.
The latter is not a trivial matter
even though one can prolFam
the appropriate Sheila register
from BASIC via VDU 23. The
problem on sideways scrolling is
that the screen positions are
shified up by the hardware scroll
and need to be moved down in
software - hence a machine
code routine is necessary to
achieve a fast and smooth elfect.

Since it is simplest to pro-
gram. the lateral scrolling was the
first thing Ihied. I immediately
discovered an apparent bug since
my BASIC rouhne scrolled to the
left conectlv, but on righl scroll-
ing produced garbage on lhe
screen. At first I assumed that my
Mode 5 program was wdtten
wrongly, but when I converted it
to Mode 2 (as used on the demo
proglam) it ran perfectly. I can't
say whether there are any other
bugs since it takes a long time to

c
N

a
rl

The package also includes a
demo program to show of{ some
of the routines. Unfortunately the
demo side of my tape would not
load (on two different recorders)
and nor would the replacement
tape. The compang apologetical-
ly sent me a disk, and hopefully
will have sorted out the tape pro-
blem by th€ time this review ap-
pears. When I finally got the
demo program running it proved
quite spectacular. Running in
Mode 2 it moved a sprite
representing the earth seen from
the moon while simultaneously
landing a rotating and enlarging

spacecraft. The demo ends with
very rapid lateral scrollng of the
whole display. Unfortunately my
subsequent experiences with the
package did not live up to the ex-
pectatlons aroused-

There is one good thing
about the documentation - a full
and very well commented
ass€mbler listing of one of the
routnes (for Mode 5). We are
told that the code is similar for the
other mod€s. but unfortunately
there are no unassembled source
programs provided on the
tapeldisc so anyone wishing to
e xtra ct routines without
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check every routjne in every
Yode (you would think the
author would have done so
though wouldn't you?).

My next ef{ort was to follow
:he claim that filled circles could
be drawn wlth the package. I
:hought this might be very uselul
srnce Ihave had problems with
pie chart pro$ams runninq too
Jowly ln BASIC. Unfortunately
:he method described (minimally,
,ith no listing) involves drawing a
.ine repeated at dilferent orien-
iations ftom a specifi€d centle.
This, of course, produces a moir6
,attem, not a kue filled circle like
:he Plot 85 method in BASIC.
The origlnal routine I wrote in
3ASIC drew a largish circle in 3.3
ieconds. Since the documenta-
:ron insists that the routines are
!€tter us€d lrom machine code I
also wrote a version storing the
parameters and doing the loop-
:ng in an assembl€r sub.outine.
The circle now drew in 2.7
;econds - hardly worth the tou-
:le reallg. I also discovered in th€
Drocess that when you iump to
rne of the subroutin€s the 6502's
:€gister values are not restored
:n retum. Hence if you do call
:hem from machlne code you are
:orced inlo eflicient methods (e.g.
;toring a loop counter ln memory
'ather than in the X or Y
:€gisters).

Let me illushate some oI the
,roblems with the documenta-
:ion. The example listings all
ower HIMEM to avoid clashing
r,,ith the machine code, but do so
n inconsistent ways with no
yound rules given in the text.
One of the demo listings is
eresented with no description of
,hat it does, and a totally un-
:recessary ass€mbl€r subroutine
th€ BASIC has to be slowed
lown to compensate!) whtch un-
:orgiveably contains no com-
:nents. One is told where lo slore
X and Y co-ordinates lor the
Jraphlcs but not how they relate
:o the usual gaphic points (ex-
,eriment suggests that they are
rctuallu based on the number o{
pixels ivailable in each mode).
The description of co-ordlnates
stored for drawing shapes is even
.sorse - "next X as signed 8 btt
:umber" is all you get. You have
:o work out that it is relative plot-
:ng, plus or minus the number of

they work. The machine code
routine is situated at &2800 and
HIMEM suitably moved about.
Variables are passed to and from
the routine in the system varlabl€s
A% to Z%. Various memory
locations can be looked at or
changed with the indirection
operators, both to test lor va ous
conditions and to charge
parameters.

Detailed instructions are
given on how to incorporat€ your
definilions into a BASIC program
and on how to us€ the machine
code rouline. You will probably
have to read up on using
machine code it your are not
already familiar with the way it is
handled on the BBC but the
manual is clearly written with lots
oI examples and should form the
basis of supplies you with mod of
what you need to know. The
Demos Iorm lhe basis oI a tutorial
in sprite handling which is enter-
taining and should see you
writing your own games belore
long. Donl forget to s€nd them
along to A&B.

Ratlngo Table:

SOUNDS 50%
GRAPHICS 90%
DOCUMENTATION 95%
VALUEFORMONEY 75%
OVERALL 90%

p \E : :_: - : :.:: reard
O::..-:: - - : -:ilOO
ba:

l_:-:::- _:.-: jreat

USelil:::-.l-:i .:- .:_::ast
graphrc. ::' . : ::: aa
tions e::a:: _-:_ :- ::= _rt
worried a:, -_ : -- :.- - ' a .l
tabilit! -!o- .\ ,-, i :: - -: :::?:
off spendrr; :.. :.:i : . -. :
graphics e\:€_. _ :l'.1 -.:
will be muc: i:::_ _ ,i. 1- :
takes no Jse: -=-:_. l-,:
documentatio: : : : :. _ ::
anyone expen ea:-:- ': __:=:
stand it probabi! .,.:- : -.;: -:
roLrtines. For e\a::: .
want to write :---a_::i
machine code qane! .: - ::, j
hardly afford 15K :: ;:-.':
purpose code of !r'hlc:r .:- _ j_'
only use a part. It *:- : '...
been much more usei:. :-: '_:
author lo have pr..rbirs:;: _ .
routin€s as a well docu::r;_:.:
book ol separate and reloca:::.
assembler Iistings for each :: ::.
functions he provides.

Ratlng6 Iable:

N/A
40%
50%
50%
50%

Sprltes, or Sprite Utilities as it is
more accuraiely called on the
disc version cover, is a suite o,
progams allowing the Beeb user
to deline m u lticolo ure d
characteE, to clone them or ioin
them together and to send them
flying abour your Mode2 screen,
propelled by a purpose written
machine code routine. All you
have to do is specify the locations
at which you wish the Sprite to be
drawn and a CALL to S% do€s
the rest.

Each Sprite can be defined
in two planes to allow for simple
animation and machine code
routines are available to detect
collisions and to allow for an
automatic wrap-around screen.
There is also a super sprite {acility
which allows for four variations of
spriteliness. Seven sprites are
available at any one time and
definition takes place on the well-
loved eight by eight grid with
single key-press access to the
palene.

The outstanding f€atur€ of
the pack is the documentation
and the ability to list the example
programs (which all have colour
highlighring) to play around with
the routines and thus learn how

Anlmator
Screenplay
Model B
r14.95

The writers of Animator ar€ so
confident in their Spdte routines
that they run a comp€tition for
users to wdte their own games
using them. Anyone who has

'witnessed the graphics introduc-
tion to th€ Grampian TV series
will have got a taste of the crea-
tions Neil Kolban and John
Cassar, the authors, go in for.

The whole package is
designed for ease of use, from
the 25 page. booklet to the
animated demonshation pro-
gram provided alongside the
Creator and Compiler programs
that do the real work. Despite
this, the beginner will have to be
willing to learn a bit about pro-

Tltle
Publlcher
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SOUNDS
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DOCUMENTATION
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gramming before being able to
fully utllise the power of
Animator. Example programs are
listed but the idea of a utility such
as this is to provide the basis for
original games ideas. You could
spend hours creating your own
sensational sprites only to be
unable to incorporate them into a
program. The documentation
does cover mosi possibilities
however and a little study results
very quickly in a familiarity with
how Animator works and how to
get the best our of it.

The Creator program is a
mega charact€r d€Iiner in full col-
our. 30 by 30 pixels. You move
the cuEor in customary fashion
around th€ grid, filling in with the
colour of your choke.

As you can imagin€ this can
tum out to be a blt o, a chore iI
you have not done some design
work beforehand. Be prepared.
It's a shame that on such a large
grid it is not posrible to repeat fill
along a line of plxels since it is
often required to fill large areas
with the same colour.

It is possible to move your
defined character around on the
grid in order to produce multi-
position charact€rs and a read-
out of the co-ordinates aids ac-
curate positioning. When you are
satisfied with lh€ resuhs of your
design, the program asks you to
mark the boundary of your
character. As the documentation
points out, it is often a good id€a
to l€vel at least some blank pixels
around the sprite. The sprite data
can then b€ saved to tape. The
individual user willhave to keep a
library of sprites, as backup to
long hours of work and for
fe€ding into the Compiler pro-
!Fam

Animator comes with the
Compile. half on the s€cond side
of th€ tape, the fi.st ending with a
demonstration progam, just to
familiarise the user with the for-
mat for CALLing the MC
(machine code) for planting
spnt€s on the screen. The ad-
dress of MC from BASIC is
&2EIC. The second parameter in
the CALL $atement after MC is
A%. the sprite number. This can
be a number in the range 0 to
191. Numbers 0 to 63 represent

the originals so to speak, add 64
to get the first variant (rotated
vertically) and add 128 to get the
second variant (rotated horizon-
tally).

The next two parameters
represent the X,Y co-ordinates of
the sprite (restricted to the dimen-
sions of the Mode 2 screen of
course) and the fourth defaults to
0 but can be specified 0 or 1.
Normally the spite will be printed
'absolutely' (GCOL 0) but if 1 is
specilied lhen the sprite will be
EORed with whatever is already
on the screen (GCOL3).

There is also a collision
routine CK (&2DDA) which is
called in the same way but with
P% instead of C% as the last
param€ter. P% is s€t to 255 iI a
collision occurs. 0 if not. The
documentation carries well-

REMed examples and hints on
use from BASIC and Assembler.

The actual compilation oI
sprite data is menu driven. You
can load in the data, view sprites,
edit. renumb€r or delete and of
course you'can save the sprite
machine code, the code you will
eventually call from your own
program. The second side of the
tape also contains a simple dam-
busters type program by way of
demonshation. lt's also l,sted in
the manual.

Animator is a good all round
sprites package and an easy to
use suite of programs. The finish-
ed product can b€ very im-
pressiv€. The Iirst demo, among
other things, creates a picture
which makes passers by think
you have got an aquarium in
your television. Of course this

sort of utility reduces a program-
mer's fl€xibilitv of approach to
any particular game but there is
no doubting the conven,ence of
a ready made character moving
routine as good as Animator.

Turbo is a 2K compiler for both
BBC Micro and Electron. It takes
a BASIC progam and turns it in-
to 'stand alone' machine code.
This means that the program will
run on any Electron or BBC
without needing the presence oI
Turbo.

This 6 essenhally the dif-
ference behr,/een a compiler and
an interpreter such as the BBC
BASIC in the BBC and Electuon.
A BBC BASIC program could
not run without the presence oI
the BBC BASIC interpreter in the
machine. Machine code also of-
fers faster processing because it
talks the same binary language as
the computer.

Of course both BBC and
Electron have an excelient built-
in 6502 assembler which can pro-
duce stand alone code, so why
do we need a compiler? The
main reason is that Turbo sup-
ports a sub-set of BASIC com-
mands and is thus a fairly
straightforward step Ior BASIC
programmeE to make. The struc-
tures with which they are familiar
hold good to an extent with
Turbo.

Turbo has 52 command
variahons, principally for assign-
ing variables, FOR...NEXT,
PRINT, GOTO. GOSUB and
IF...THEN. More BBC specific
commands like CLS, CLG,
MODE and SOUND are sup-
ported. There is also CALL and
VDU. With VDU it is possible to
emulate all of the graphics com-
mands like MOVE and PLOT.

The tape you buy from
Salamander Soflware contains
both cassette and disc system ver-
sions and there are demonstra-
tion programs as well as st€p
step inshuctions for loading a
activating Turbo.

by
nd

When the compiler is load-
ed, hitting Break brings up the
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I
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message that Turbo is present in
your machine. PAGE is now set
by the user. Since the code has to
be accommodated, minimum
setting is hex 1500 (hex 2100 for
disc users). This can be changed
as the programmer wishes but the
new location has to be signalled
to the compiler through changing
the contents of hro zero page
locations. Similarly with storage
space for the compiled machine
code, normally hex 2200 (hex
2800 for disc).

It is a shame that
Salamander can not have point
oI sale showings of the
demonshation program which
accompanies Turbo. Sales would
rocket. There is a considerable
difference from normal speed
especially with a moir6 tllpe pat-
tern and a block oI meanies
which shoot across the screen.
Trying to ruh the d€monstrafion
program (written in Turbo
BASIC) without {irst compiling it,
revealed the difference in speed
and also the interesting fact that it
did not entirely work as a staight
BBC BASIC progam, hanging
up some two thirds through the

To compile your BASIC
program a r TURBO is all that is
required. A subsequent CALL to
the location of the compiled code
s€ts the program in motion.

Because it is 'stand alone'
code and ii makes use of Acorn
Operating System routines, Tur-
bo will work with the 6502 se-
cond processor, a positive point
lor all those now embarking on
such an upgrade. It is just a ques-
tion of loading the code into a
location of your choice in the se-
cond processor memory.

When * TURBO is entered
as a command to compile the
source program, "garbage"
characters appear on the screen
(Turbo presumably uses screen
memory as work space) and if all
is well with the program "OK" is
displayed at the top left-hand cor-
ner oI the screen.

What if something is not
quite right with the source pro-
gram? It can easily happen
because of ihe strict and un-
familiar syntax of Turbo. ln that
case "ERROR in" will appear
Iollowed by a line number in hex-
adecimal. You have probably

10 FOR V% : &FFFFTO&FFF1
20 souND&0001, v%,
&003A. &0001
30 NEXT V%

The hexadecimal notation for
- 15 and - 1 is too large for Tur-
bo to handle. The step is in a
negative direction and produces
"ERROR in OA". Four hex'
adecimal numbers are needed in
SOUND statements. The eight bit
V% cannot be used in SOUND
because 16 bit precision is re-
quired. A paramet€r block is
needed with a call to OSWORD.
Variables available for use are
A% to Z% for eight bit numbers
and A% to Y% for 16 bit.

Other restrictions include
line numbers in the range of
0-255. one BASIC statement per
line. no spaces in the program
(also broken above) and double
precision variables are made up
from two normal variables. All
strings are stored as with the $ in-
direction operator.

Alter considerable use the

Turbo 'dialect' does become less
of a chore. As well as reading the
documentation and trying the ex"
amples, it is a good idea to study
the demo program. After all it
deals in graphics, which is, I
suspect, what Turbo will be used
for most. II you have already
delved into the BBC manual on
indirection, calls to the operating
system or ass€mbler, then
Turbo's operation will not seem
so mysterious.

BASIC programmers will
have to be willing to learn a bit
more about their computer and
go through some t al and error.
Turbo is not the lriendlest of pro-
grams so saving your source pro'
gam before compilation should
be priority. Funny things can
happen if you use 16 bit ad-
dresses where you shouldn't.

Turbo is a verv interesting
program and can produce im-
pressive results. It is best used to
create machine code routines to
enhance BASIC programs
although routines can be strung
together to create complex pro'
grams. The package goes as far
as it can to document Turbo and
give the progammer advice on
how to implement some of the
BASIC statements helshe might
be familiar with.

The compiler its€lf is com-
pactly written which means that
you could get to use all 255
BASIC statements in some
modes! though probably not in
the ones that count- The com-
pilation of the longest pos.sible
program is almost ,nstantaneous
and machine code can be
* SAVEd for use complete or as

an all-purpose routine.
I'm not sure that Turbo is an

"ideal intermediate stage" for
those wishing to move from
BASIC to assembler. lt certainly
involves a closer insight into the
fundamental working of the com-
puter and should attract those
who wish to utilise machine code
in their programming but as an
alternative to assembler rather
than as a stage towards it.
F.ssembly language, when learn-
ed, is much more flexible than
Turbo. Those who wish to rely on
their knowledge of BASIC and
require quick results will find Tur-
bo a willing tool and good value
for money-

MODEL B/ELECTRON
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realised by now that hexadecimal
numbering is a necessity in most
Turbo syntax. Only line number,
GOSUB, GOTO and THEN,
plus MODE need decimal
numbers supplied-

The necessarilg excellent
documentation implements 65
BBC BASIC keywords using Tur-
bo sub-set commands. Some im-
plementations are not easy and
here there is a parallel with
assembler. It is often a good idea
to use BASIC to do the difficult
bits and CALL short routines
which supply speedy versions ol
PRINT, PLOT and so on. Don't
expect to be able to use
REPEAT...UNTIL shuctures or
PROCS and functions.

The most useful skucture in
Turbo is FOR...NEXT but even
this has its limitations: no nested
loops so you have to get into the
tortuous use of IF...THEN. Step
size is always + 1 without excep-
tion and only eight bit numbers
can be handled (0-255). The
following three lin€ sound effect
demonstrates what you can not
do.

ffi
.t;
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In "Wiggler" your tasL is to con-
trol a ravenous worm around a
strawbery patch to satisfy its
huge appetite. The trouble is, the
farmer has taken the trouble to
place anti-worm cans in va ous
places, and these are rather nasty
for the hungry wiggler.

Tvpe in the first program -listing 1- and SAVE it on
cassette or disc. Now tgpe in the
second program - listing 2 -
but before you RUN it, SAVE it
after the first program under the
name "WIGGLER". This is
necessary because the second
program is written to work at
PAGE &1900 so if you run it at
PAGE &E00, i.e. if your system
is cassette based, then the pro-
gram will overwrite itself as it tries
to assemble the machine code
routine on top of itself. Very nas-
ty indeed. So once you have
typed it in and SAVEd il. it is pro-
bablv best to LOAD it at &1900
then debug il as necessary.
However, if you have a disc bas-
ed system, you can debug it
without anv worrv. Once vou
have typed in both programs.
you can CHAIN it and the lirst
program will automatically load
in the second program at the cor-
rect address. The game starts as
soon as the second program
loads. From the middle of the
screen. as small worm will start to
move so gou have to control him
to the strawberries while avoiding
all the anti-worm cans.

You control the wiggler with
Z.X. ,i and ? to move right, left,
up and down respectively. By
pressing "Q" at any point during
the game, you can switch the
sounds off. If you want it back
on. simplg press "S". When you
have mis-guided three wigglers
and your score is in the top eight,
you will be asked to enter your
name in the Hall of Fame.

HOW IT WORKS
The two programs are very struc-
tured (or as structured as the
Ianguage BASIC allows) so
should prove to be very easy to
understand. I have even tried to
write the machine code using
modular programming techni
ques used in high level languages
so it should not prove too difficult
to understand even for those not

Fast action, full colour
game testing your speed

of reaction as the
screens fill up.

so proficient at machine code
programming. ln any case, the
run-dowo below should aid in the
understanding of the programs.

The second program shows
just how easy it is to mix machine
code and BASIC, making use of
the extremely powerful indirec'
tion operators available in Beeb
BASIC (i.e. ?, land $).

Some of the OSBYTE calls
(equivalent to ,l FX commands)
and othar calls are onlv available
in OS1.2 but that should not be
too much of a problem as there
are, by now, very very lew peo-
ple with the bug filled 0.1
operating system.

3
3
3
4
4
4
5i
5

MAIN VARIABLES
li number of lives.
screen number o{ screen cleared
sp-speed of wiggler.
dre-flag to rndicate whelher wrggler is dead or not.
sc(8)-DIM which holds the top eight scores.
obstjood-variable used in FOR-NEXT loops.
head-location which holds the ascii code of the head to be prioted.
dir-direction ol wiggler.
score address of the location which holds the score. Accessed by I

operator
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REM statements.
Call a procedure which assembles a shon rxaci:ne
code routine which determines which filing =!=:en
is in use.
Select MODET and print the instructions
Deline characters and envelopes
Set PAGE to the correct value and CllAl\ :. :he
second, main program.
Procedure whrch defines lhe chara(:-_i _j-:
envelopes.
Start of procedr.rre to print the :ns::L:::...
Print the instructions

If disc system in us€, call PROCedure disc else call
PROCedure tape.
End of this procedure.
Wait for the space bar to be pressed.
Print the a message and define a text window.
A function which returns a differing value
according to the liling svstem in us€
Procedure to assemble a machine code routine to
be used in the above function. This routine makes
use of the call to OSARGS (&FFDA) with the
accumulator and Y set to zero. The usual method
of seeing whether PAGE is set to &1900 was not
used as there are now DFS that take up no RAM
and leave PAGE at &E00

540,610

100.240

INTRO
10-30
50

410

420
430.460
470-500
510-530

60
70
80

260
270.400

THE GAME
Select MODE2 and call the i:,::--': :-.
assembles the machine ccc;
Beginning ol main loop
Initialise various variat\lea
Select MODE2 and get r: ::::i- -: :--: :
Game.
End of game.
Call hall of {ame prcce:-::
Another game
The game itseli
Beginning ol gaiie! : ::
Call ap'o.e:::..-: -_.': _ ..
CALL mac:.:r; : -.:. '. -' -.
Print s.o.;
Wail lor a !-::::.a a- ,-' ::::-:i :,r the
screens c,ea:aa
End oi ioop
If dead. cal. e::::.:-': : _ :_ ::-::!=i ihe
number o{ iires e:: ; >, :: - _:,- >-'..
End of game
Procedure which ai-:.: : :: :
Scan keys and Ll .:.S. .: .:-
Beginning of procei..r:i ...- :_ ::-; : __; :::;en
Clear screen

Reserve space for the co ordinates for each
segment. Notice that P% is set to &E00. It is for
this reason that if the program is run at &E00, it
will overwrite itself.
Beginning of machine code.
Call a subroutine which switches the sound on or
off.
Call a subroutine which updates the position of
wiggler.
Check the character in front o{ wiggler's head.
If it's not a space, take appropriate action.
Subroutine which lengthens the wiggler.
Update the position of the wiggler's head.
Update the position ol each segmenl according to
the head which has just been updated.
Colour 6.
Print the segments and the head.
Subroutine which returns the ascii code of the
character at the cursor position It makes an
OSBYTE call with the accumulator set to 135
Subroutine which is called when a wiggler eats a
strawberrg.
Subroutine which checks whether "Q or "S has
been pressed and switches sound on,'ofl
accordingly.
Set up the top eight scores and scorers The
subroutine "S-or-Q makes an OSBYTE call
with Y set to &FF. This is equivalent to an
negative inkey.
End ol this procedure.

880 890

10

20
30
40
50,90
100
110
120
140
i50
160
170
180
190

200
210

910
920

220
230-250
260,310
320
330

930

7620.1640

1650

1430-1460

1470-1590

940 970
980,990
1000,1030
1060 1190
7200-1260

12'70
1280 1380
1390-1420

eight scores/scorers have to be updated.
Print the top eight.
End of this subroutine.
Beginning of subroutine which updates the top
eight.
Checks whether the current score is bigger than
the lower score in the hall of fame.
Update top eight scores.
Input name routine. An OSWORD call is made
with accumulator set to zero. This is the method

Initialise the co-ordinates for the indi\ic:a.
segments.
Procedure r.rhich initralises direcrion. leng:: "
wiggler. and the flag to indicate whether rou ar€
dead or not.
Procedure which is called when you ha,.e rr''.
guided a wiqqler.
Procedure which is called when you have cleareci
a screen,
Procedure whrch is cdlled when you have mrs
guided three worms. Plays a tune.
Beginning of procedure which assembles the
machine code routine. These routines are the time
consuming routines.
Define some variables and initialise them.
Operating system calls.

590 610

Plays music

her the top

620-660

670.7 60

770 830

840

850-860
870

340
350
360.420
430
440-470
480.520
530
540-580

1660.17 20
1730
17 40

1750- 1850
1860
1870

1890-1920
1930,2000

Begi
Call

Print number ol lives.
Pdnt score.
Print the wall.
Print the current screen.
Print the anti-worm cans
Print the strawberries.
End of this procedure.

used by Acornsoft etc. in their hall of fame and is
a convenient way for string input.
End of this procedure.

nning of hall oI fame procedure
a subroutine which checks whet

PROGRAMMING/GAME
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loREtr ...1{I80LER...
2OREl.l Ey thlngo 8uglur.
SOREII Copyriqht (C) 19S4 Ap.lr
4o
3OPROC.rt.obl.
AOiODETT PROCT nrt
TOPROCd.ftn.
BOPABE.II9OOT CHAIN"t{IBOLER"
90

TOODEFPROCd.f ln.
! 1OVDU2S r 225 i &24 t &6C i&EE, &EEr&BA,&FE, &7C, &54
12OVDU25 t 224 t &3C i &5Ar &E7 i&DB r&DB r&E7t &5Ar &5C
1SOVDU2s t 225r &FF r &FF, &Bl r&El r &Al ,lAt r &FF r &FF
r1ovDu23 t226 t3,24 | &66, &87 r IFF | &DB , &DA i r26rA3C
t5ovDu2sr 227 r&3Cr&7E, &DE r&DB, &FF r &E7 t&66 t&24
I AOVDU2S . 224 . &3C . 126 ,225 ,232 ,2J2 ,223 | 1 26 r a.SC

t 7ovDt 23 i 229 r&3Cr&7E r&FA it3F, tSF, &FB,!7E, &3C
raovDu2s t 2so !&3c ! &zil | &:c rt6E,t2c, &2c tt21,t7E
t 9ovDU23 r 25t I IOA itSC | &7E t&7E,&76,&2C | &3C r tta
2OOVDU23,233t l2Br &6C t &EEi&EE i&BA r&FEr t7C r &38
21OEI{VELOPEI r l28!21 tO flzt4 tS t7 t77t-l7rO'-ll I l20r7J
22OEi{VELOPE2 r I t O iOrOr Or O,O ! 126 r -l ,O,-3, 126, O

2SOENVELOPEJT t t Or OiOr r r ! | l r.126 ! -4, -1 r -4 r I 26, O

24oEiiDPROC
250
26oDEFPROC I n rt
270PR I t{Tct*r t 29C}nJ l4l CHR' t 57CHRa l3 t TAE ( t3) ',{ISBLER"
zAOPR t t{TCHRt 129CHRa t /r I CHR' t STCHRr t 31TAa ( l5) "rIA6LER"
29OPRtl{T' TA8 (9) CHRalSO"By ahl ngo Sugt ur."'
SOOFRII{T" You hrv. to control . Er..tur.'r
SlOPRl T"c.ll.d th. I{IBBLER, H. lt . dt.t.nt"
S2OFRtNT"r.l.tlv. o+ th. .lor rorfi but nuch"
5SOPR! T"l..t.r .nd ltr dl.t conrtrtr o{ v.lld"
54oPRtNT"tt.rdb.rrl.t. You h.v. to gulcl. lt"
s3OPRtlT".o th.t lt *ttl grow to b. .n .dult"
35OPRtNT"ro.n. B.r..r. ot th. .nti-rorn crnt"'
STOPRINT 'CHRar3STAB ( 12) "CO TROLST-"'
SEOPRII{T" Z .. L.lt r .. tp"
S9OPRINT' X .. R!€ht ? .. Dorn"
4oOPRINT' O .. No round E .. Sound on"
4loIF FN+ll.-4 PROCdtTE ELSE PRoctrp.
'l2OENDPROC4SODEFPROCdi rE
il4OPRINT"CHR'lS4CHRal36'P..m th. EPACE BAR to Eontl

/TSOREPEAT UNTIL BEI-32
46OENDPROC
4ToDEFPROCt.p.
4eOPR IXTTAB (O r 23 ) CHR'134CHRa l35 "P!..r. t..v. crt..tt.

loIoDE2r PROC....nbl.
2OREPEAT
f,ol t-2r ! rEor.-or rcr..ntl r rP-9
4OrODE2r VDU25l 1O r 52t Ot Ot Or
SOREPEAT
6OPROCI nl tr PROC.ci..h
TOPROCCo_or d
&)PROCg.lr.
gOlr{TtL d..th

IOOPROC{ t n
I lOIIODETr PRoct.bl.
I2OUiITIL FALEE
t30
I4ODEFPROCC.n.
I SOREPEAT
l6OPROCk.y.
tTocaLL &Eoo
!SOCOLOURTT PRINTTAA (5r 1) t I.cor.
r 9oPfitr.t.l t ( .p r2O )
2OOu{TIL ?dl.-l m ?l.n>-4o
2loIF ?di.-l THEN PRocd.rth ELSE PROCn.p .Er..n
22OENDPROC
25OoEFPROC,.Itt (T)
24oFOR d.l.yX-O T0 TTNEXT d.l.yx
230Et{OPROC
25ODEFPRock.yr
27OIF INKEY(-47) AND ?dtr<>2 ?dlr-l
2AOIF INKEY(-94) AND ?dlr<>l ?dlr-2
29oIF INKEY(-73) At{D ?dlr<>rt ?dlr-s
SOOIF INKEY(-lOS) AND ?drr<>3 ?dtr-4
Sl OENDPROC
S2ODEFPROCtcT..n
5fOELS
S4OCOLOURAT PRINTTAB (O 

'Jl 
) STR INEJ ( I i r CHR'225)

SSOCOLOURTT PRINTTAB (O 
' 

1) "SCORE " t l.Eor.t TAB ( lO) "HlBH" t
rc (o)

36OVDU17,13f,17,2
STOPRlI'ITTAB (O,2) t ATRIl{Bt (20. CHRa225) t
SBOPRINTTAB (0.28) t 6TRINSa (20. CHR'223) |
39oFoR A-2 TO 27
4OOVDU31rOrA!225,3l, t9 rA r 22S
4IONEXTA
42oCOLOURr 2S
aSOPRINTTAB ( tO. Jo I "ECREEN" t tcr..n I
440COLOUR5
45OFOR obrt.O TO rrr*nr2+ lO
4AOPRINTTAB ( RllD ( lA, +2. RND (21) +2) | CHRa2So
/ITONEXT obrt
4SOVDUl7. !
49OFOR food.O r0 30
SooPRINTTAB (RND I 16 ) +2, RND (25) +2 ) I CHRt231
5IONEXT food
s2OVDU17 i 6
53OENDPROC
54ODEFPROCco-ord
s5OFOR A-O TO 40
56OA?xco-9r A?yco-15
5TONEXT
SAOENDPROC
s9ODEFPROCI nI t
6OO?cll r- 1r ?l.n-2r ?d i.-Or d..th-FALSE
6lOENDPROC
620DEFPROCd..th
630l i-l i -1r IF I1<O THEN d..th-TRUE
A4OFOR round-170 T0 135 STEP-2r SOUI{D&OI r3'round.2r NEx

65OPROC|{.1t (lOoO)
A6OENDPROC
67ODEFPR0Cn.r-tEr..n
6AOREETORE 74O
69orcr..n-rcr..n+l r rp-rp-l r IF rp<'O .pio
TOoFOR murtE-l T0 14
TIOREAD A, Bt SOUND! t2IA'B

{9OVD|28,5,2! ,55 ! 19
SOOENDPROC
S!ODEFF { 1I.
32OCALLEod.
5Jo-?L7o
54ODEFPROC..r.nbl.
5soDlx cod. 15
56OPX-cod.
370toPT O
SEOLDAiOT LDYIOT LDXI&70
s9OJAR &FFDAT STA &7O
6ooRTSr l
6loEr{DPR0C

At
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T2ONEXT ,nu.iE
TSOPROCI.it (5ooo)
74ODATA69f 3 r 73,3,77 tStBt t4,69,2t73t4
73ODATA6 I t 2,69 t 4, 53 ! 2 r61 | 4,SS r 2,53,6, tOl ! 5,53r 2
T6OENDPROC
TTODEFPROC{in
77 TRESTOREB2O
TBoFOR ourtErl TO 7
T9OREAD A i Br 6OUNDI r 2, A,8
BOONEXT ourlc
A lOPROCII.I t (5OOO)
EzODATAS I r 7,59, S,53,5 | 81 ,5r A9,3,49,5,5J,5
asoEt{DPRoc
a4ODEFPROC.lr.|rD l.
63Oh.rd-&7Or dl rr&7 I t dL.-&72t l.n-L73t ch.-&74 I rcor.-&73
8AO l&BO-&l1t l!i82rl r !&84-l r l&46-4
BTOorxrch'&FFEET orbytci&FFF4r orrord-&FFFl
AAOD I I.l xEo 40,yco 40,rc(8)
S9OFOR PAaSTO TO 2 STEP 2IPI-&EOO
900.T.
910roPT PAS6
92OiISR a_or_A
95OJI3R mov.
94OLDAl3l: JSR orlrrEh
9sOLDA xcor iIER orxrch
96OLDA yco! JSR ornrch
97OJSR +ind!LDA chr! ClrPtS2r BEO cont
9AOC[PtlSSr AEO gror
?9OLDA *l r STA dtr

143OLDX*&AO| LDY*&OO| JaR oi.ord
t460RTS
r47O. A_or_O
I4AOLDXIIEFT JaRl nkryI EEOnot-qulrt
r49OLDA*21Or LDY*&oOr LDX*&Ol I JxPorbyt.
l5OO. not_qul.t
lSlOLDX*lAEr JSRi nk.yr SEEnot_nol ry
lS2OLDA*21Or LDY*&OOr LDxtloor Jf.lPorbyt.
l3SO. not_noiry
1540RTS
l55O.lnk.y
l56OLDYlAFFr LDAlt8l
r5TOJBR orbyt.
t5€oTxA
l590firs
t6@ liExT
16 I On...r-lF2O
!62OFOR A-O TO 7
163Ot (naa.s+Ar 15) = " SH INEOSOFT " ! !c (A) -4OOO-A*50O
164oNEXT
I6sOENDPROC
l66ODEFPROCburrt_o+ _nuri E
1670RESTOREI6SO
16AOFOR nurlc=l TO I
169OREAD pi tch, dur: SOUND 1,2,pitch,du.
lTOONEXT muEic
171 ODATA95 ! E, 45, 5, 75, 6 | AJ, 5 ! 65 ! 6 ! 55 t 5, 55, 2 i 47, 9
TT2OENDPROC

1OOO.groH
lOlOJSR..t
1O2OI C 1.nrCLeTLDA rcor.lADCtlOrSTA .Eor.
IO]OLDA EEor.+ 1r ADCiOT 5TA rcor.+rrLDA rcor.+z r ADC*O r ST

lOSOJSR crl r RTS

l TSODEFPROEt.b 1 .
lT4OPROCamitlend! CLS

1060. fiov.
I OTOLDAiSl r iIgR orxrch
1OBOLDY l.n t LDA xcorYrJSR otwrch
lO9OLDA yco,YtJ6R orrrch I LDAtSzr JSR ot..rch
IlOOLDA dlrtCltPlllrBNE nr
l l lOINC xcorLDAi22ArSTA h..drRTS
I 120. nr
I ISOLDA dtrtCXPfl2rENE nl
114OD€C xcor LDA {229rSTA h..drRTE
1 150- hl
I IAOLDA dlrrCl'lPtSrBNE nu
I ITODEC yEorLDA*226raTA h..d r RrS
t l80. nu
1190INC yEor LDAi227r STA h.rclrRTS
l2OO. crl
l210LDYr40
122O. I oopL
r?JoLDA xco-l rYr STA xEo,Y
I24OLDA yco-l,Y
125OSTA yEorY
I26ODEYTBNE loop 1

l2TOLDAilTr JSR orl/lrEh r LDAI6r JSR orErch
l2aOLDY *2
129O. l oop2
1SOOLDA il3lrJSR o.*rEh
!3lOLDA xcorYt irSR orrrch
IS2OLDA yEo,Yr JSR orrrEh
l35OLDAf,224r JgR o.s.rh
IS4ODEYIENE Ioopz
1S3OLDA l3lrJgR otrrrch

l750PRINTEHRal2"CHRal57CHR5l3oCHRat4t:AB(rO)'i.rI66LER H
ALL OF FAI,'EI

TT6OPRINTCHRTI29CHR'I57CHR'l3OCHRJT4ITAB ( 1O) "NI66LER H
ALL OF FAiE" '

I TTOPRINTTAB ( 1O) CHRatS4CHR'l 4 l,'Tod.y' r Gr..t..t'.
ITAOPRINTTAB ( lO) CHR'lS4CHRt14l "tod.y' r Br..t.rt "'
I7?OFOR t-O TO 7
lBOOVDUI+49r46rPRINTTAB(A)rrc(I)rTAB(12)",.. "tt(n.n

.3+Irt5)'
1A I ONEXT I
IE2OPRINTTAB (2, ?5) CRRilS4CHRal36nPr..r th. SPACE AAR t
IASOREPEAT
lE4OCALL8_or_0
TBSOUI{TIL II{KEY-9?
lA6oEllDPROC
lgTODEFPROC.mn.nd
1BEOIF !rcoru<'.c (7) ENDPROC
IE9OFOR l-7 TO O STEP-I
I9OOIF l.cor.>rc ( I ) rc ( I+1 ) -.c ( I ) r t (n.fi..+ ( l+l ) *!5) r, (

n.m.r+I+t5) r{!x'I
l9 r oNExT
192orc({lx)-lrcor.
I9SOPRINTTAB (6r 2) CHR'lS4CHRa!41 "Congretul.tl onr I I "
l94OPRINTTAE(6'S) CHRttS,rcHRtl4l "ConCrttul.tion. | | !,

I ?5OPRINTTAB (6 !E) CHRal29"Your .co.. of r! t I rcor.
!96OPRINTTAB(O,10)CHRal29"qu.li{1cr f6r th. H.ll of Fr

I'TOPRINTTAE (4 | 13) CHRa13l,Pr..r. cnt.r your n..n..,'
I9SOVDUSl,5r l5r 154r l57r 129,J1 r26r 15, 156t31 r9r tSr rFX l5
l99O !&!OOO=nr.rr+{ t x}l5r ?&1OO2-r4! ?&IOOS-32r ?&loo4-127
2000xx-or Yz-a.lor an.or CALL&FFFl
20lOENDPROC

136OLOA xco,Yt iISR o.xrch I LDA yco, Yr JSR orif ch
157OLDA h..drJaR o rrh
lSaoRTs
139O. flnd
14OOLDA *133r JER orbyt.
141OBT! .h.
14zORTB
1450...t
1440LDA*7
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lnterfaclng Projects lor the
BBC Mlcro by Bruce Smith
Published by Addison Wesley
Price: €6.95

From rain detection to
piano playing, there's a
book about it for your

BBC or Electron.If you have often wondered what
those plugs were for and would
like to get down and make use of
some of them then this could be
the book for you. The analogue
to digital and user ports will have
plenty to occupy them iI you go
ahead with the many proiects
detailed in this excellent BBC ac-
cessory.

Some of the proiects will re-
quire some previous knowledge
of the subject (the EPROM pro-
grammer and X-Y plotter are
very ambitious for instance).
Bruce Smith does a good job
demystifying the subjecl bul there
is a falr bit to get through.
Diagrams, circuits and veroboard
layouts are all included and there
is copious software (even
OSBYTE and non OSBYTE
altematives) to get the projects
working. As well as programs to
drive the hardware. there are ex-
amples of how to use the end
result (e.9. a geography quiz in-
corporating the lightpen).

To make life easier lor all.
Wadord Electronics are supplying
complete kits of parts and Ior in-
dividual projects. lI you are new
to the game at least the author
takes the first five chapters to ex-
plain the hardware connections
and software support which the
projects require. There is also
some help for Model A owners
(how to fit an A/D port and a
us€r port) .

The proiects themselves start
with a power dishibution board,
an all-purpose creation for the
following devices- Next up is a
highly useful input/output
monitor board, giving visual in-
dication of the logic state of the
6522 VIA lines - great for
learners!

Th€ joystick controller and
light pen will appeal to all those
game players and users oI educa-
tional programs who would
prefer to do it th€ms€lves. The
door bell and rain detector and
light operated switch are lor the
highly practical among us and
could well spark olf some more
sophisticated ideas. There is also

rather annoyingly, olten listed in
typeset form and then again,
almost immediately, in p ntout
form of impeccable quality. A
waste. There are also a great
number of drawings, crudely
reproduced but on most occa-
sions making the point about
combinations of components and
wiring. Much of this how€ver will
make little sense to the complete
beginner and I wouldn't recom-
mend the book to someone with
no previous knowledge oI elec-
honics computing. There are two
ways ol taking this book, as a
useful set of programs and advice
for those alreadg "practising"
robotics or a fascinating intoduc-
tion and spur to learn more for
soldering-iron fanatics. The ideal
book for any school elec-
tronics/computing department
which does more than just type
with its micros.

The Electron has an excellent
BASIC which supports the idea
of procedures, or PROC'S as
they are often referred to.
Though PROC'S are not the be-
all and end-all of BASIC pro-
gramming, they are certainly very
important and this book lrom the
Personal Computer News Com-
puter Library uses them to good
ellecl.

The aim of the book is to
allow games to be built up from
simple Lego'type PROC'S which
are provided within the text.

Jean Frost has split this book
into predominantly hro areas,
one d€aling with the zap-'em type
arcade game and the second
devoted to adventure-type
games. Both of these types of
games are dealt with in similar
fashion as regards their construc-
tion.

The zap-'em games are con-
sidered to be made up of some
thirteen types of feature including
fuel, ammunition and scoring as
well as standard features such as
movem€nt, Iiring and collision
d€tection. Opportunities ar€ cer-
tainly taken to inhoduce features
of BBC BASIC and these are us-
ed well within the PROC'S defin-
ed. The adventure section covers

a Thermistor interface. sound
detector and digital to analogue
converter. The latter might well
come in handy if you are follow-
ing the BBC Computers in Con-
trol series. The light conholler
pro.iect may appeal to com-
puterate disc jockeys!

An exc€llent book from
Bruce Smith. Some shaighdor-
ward circuits for the beginner
mixed in with some sophisticated
devices. Ideal for the BBC based
hobbyist or the school computer
depaltment. Only connectl

A book which supplies informa-
tion on robot anatomy, software
Ior "off the shclf" robots, a guide
to do-it'vourself design and much
mor€

The first section of the book
concerns itself with providing a
power source for the suggested
projects, joystick and lightpen,
plus upgrading any model A to a
specification allowing the other
applications to be tackled. This
includes supplying th€ user port
(6522 programming is tackled
here) and analogue input.

The remainder of the book
introduces a range of devices im-
portant to the field of robot,cs,
stepper motors, Darlington
drivers which supply the "clout"
to ddve steppers (steppers are
driven directly hom logic signals
without conversion to analogue
state). Lat€r on we encounter
analogue output and positon s€r-
vos, the alternative method.
There are chapters on interfacing
your robot, robot vision and a
look into the future.

The text is backed up by a
number oI listi
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lnstant Arcade Games for the
Electron by Jean Frost. Publish
ed by PAN. Price: €3.95.
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DIY Robotics and Sensors
with the BBC Computer by
John Billingsley. Published by
SLrnshine. Price: f6 95.

>KE\A
r.-- /

L I:,t'
rl

td



el,
I

PROC'S on invento es, mazes,
descriptions of rooms, legal, in-
put checks and response to input.

Each of the PROC'S is
covered by its listing and where
necessary explanations of techni'
ques used within the PROC. This
is done in a clear and concise
style with a welcome occasional
hint of humour.

The areas covered are in the
main necessary for anybody
wanting to write one of these
tgpes of game. Though there is
nothing inspirational about the
progamming, it's very solid and
adaptable.

This is a good book lor get-
ting a game togeth€r quickly, but
if you want to write a best-seller I
think that you'll have a lot of
enhancing to do.

This is an excellent book.
well worth reading and using. I
fe€l that the book is superb value
for monev.

reading", because I certainly
would not tecommend this work
as useful reading in turtle
graphics and computer art.

One oI the very worthy publica-
tions which are totally devoted to
the El€ctron is the club magazine
oI Elbug, the independent Elec-
tron User Group, brother of the
excellent Beebug. It was only a
matter oI time berore mang of the
well thought out programs from
the magazine wer€ published as a
compilation.....and this is it.

The book, as is the case with
these types, is divided into four
types of lisfng. The first set of
programs comes under the title of
action games, including superb
reaction games such as Robot At-
tack and Hedgehog but also giv-
ing Much-Man, the standard Pac-
Man look-alike. The second sec-
tion is devoted to thought games.
This was a very disappointing set
oI listings having such uninspiring
efforts as Higher/Lower (see

Bruce Forsyth's Play Your Cards
Right) and Return of the Dia-
mond (a nine room adventurel).
The third section covers visual
displays and though interesting
the first time seen. they can only
really serve as a demonstration of
th€ Electron's m agn ificen t
gaphics capabilities. The final
section is certainly the most
us€ful, comprising of a set of
utilities. OK, some are standard,
such as the Bad Program Rescue
and the Bad Program Lister, but
there are also some helpful bits
and pieces on double height text
and 3-D lettering.

For someone who doesn't
subscribe to either Elbug or
Beebug, both of which have
published these listings, this book
is qulte a fair buy at €3.95.

tu
wordprocessing applications,
standard styles, paragraphs or
t€xts and standard jobs. The
typical standard iob is a letter and
chapter 9 deals entirely with it.

A useful index completes the
ideal introduction to word-
processing with this combination
of program/printer.

Boris Allan is a well-known and
very prolific conhibutor to com-
puter publications and books. As
such the books that he writes
deserve full reading. I must be
honest and say that I did not en-
joy this book very much and cer-
tainly found that there werc lean-
ings to pretension.

The book covers two present
areas of computer hendiness, the
first b€ing turtle graphics and the
second graphic art. There are
many diagrams (why does he in-
sist on calllng them icons?) and
these are certainly very well
presented, but I always had the
Ieeling that the book was an in-
tellectual exerc,se for the author's
own gratification.

Turtle graphics are coveted
in some detail taking the first
three chapters at a brisk pace.
Chapters four to seven then carry
on to covq the use of the VDU
command, usgr-delined
graphics. exotic beasts such as
the Central Limit Theorem and
random sampling, doodling
systems and linally ideas for go-
ing forward from this book.

For me the most useful part
of this book was the "suggested

It was only after some thought
that I realised that I was enjolrng
reading this book. lt took a little
while longer to realise that the
reason was because the programs
really were going to be of use!
Even as I read my hro typing
fingers were itching.

This very well written book
consists of some fourteen diverse
iistings. One or two are oI
dubious or limited value, but the
majority have immediate applica-
iions.

Each listing has a chapter to
itself and is made up of a short in-
:ro to the program, an extensive
explanation of the methods of
use and hints for keving in follow-
ed by the program design and
listing. Each chapter ends with
aomments on variations that
might be attempted.

My personal favourites in
rhis lot were an excellent phone-
call coster (thor.rgh I did change
rhe display colours to suit my
own ageing television), and a
uery good budget program,
which I am using for my own per-
sonal accounts. Other listings
wodhy oI mention are a space
planner, to help design room
iayouts for furniture using quite
complex line-drawing techni-
ques, a pie-chart generator aod a
character generator.

Pracllcal Programs for dre
Electron by Owen and Audrey
Bishop. Published by Granada-
Price: €5.95.

Wcd Procecslng on the BBC
Ht to by Michael B. Wood.
Published by NCC Publications
Prte: f5.25.

Graphtc Art for the Electron
by Boris Allan. Published b9 Sun
shine. Price: !5.95

The BBC Mlcrocomputer
Dlsk Companlon by Tony
Latham. Published by Prentice
Hall International. Ptice: l7 .95
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Gamec and other Programs
for the Acorn Electron.
Published by Penguin Price
t3.95.
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This is a very comprehensive
guide to using the best-loved
wordprocessor lor the BBC -Wordwis€ - together with the
well known Epson FX80. The
author rightly points out the
powerlul print and layout facilities
offered by the Epson/Wordwise
combinaton and there are detail-
ed chapters on both. By way of
extended example. Michael
Wood has also prepared the en-
tire 93 pages oI the book with
Wordwise and printed it out on
an FX80, the result of which is a
very nicely produced product in-
deed.

Wordwise allows standard ot
well-used codes to be entered in
to function keys for instanl access
to va ous preset styles and lor-
matting. There are plentiful ex-
amples and lists of conhol codes
lor laler rcIerence.

Descriptions of Wordwise
and the FX80 make up the firsr
two chapters, clarifying the
Wordwlse manuai and offering a
BBC-cenkic look at the FX80-
VDU, FX commands and conkol
codes, and the DIL swikhes at
the printer end. Further in-depth
looks at Wordwise in operation
and printing facilities, Iead on to a
very useful chapter on standard
documents. the most useful of

This is an excellent, clearly laid
out and informative guide to us-



A Young Persoo's Gulde to
BBC BASIC by Michael Milan.
Published by Ncc Publicarions.
Pnce:14.95.
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Arttflclal lntelltgence on the
BBC and Eleckon by Keith and
Steven Brain. Published by Sun-
shine. Price: €6 95.
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keith&steven broin
ing disc drives with the BBC. As
well as providing hardware and
software explanations, the author
also goes into ways of exploiting
disc storage with a random access
database and word processor
type program.

The book is designed to be
useful and succeeds. When you
have read through and begin to
experiment with your disc drive
system it is very easy to use the
book as a work reference, pulling
it oft the shelf to look up an eror
message, the correct syntax of
DFS command or the explana,
tion oI a MOS command that did
not stick Iirst time around.

The beginner will have no
problem understanding the first
couple of chapters which spell
out the advantages and disad'
vantages of disc storage. unravel
the iargon, explain the various
combinations of drive. discs and
d€nsities which can be fairly con-
fusing to the uninitiated.

On the programming side,
this is the most comprehensive
book available on the subrect. AII
aspects of file handling are dealt
with and we are even asked to
brave a revealing section on
assembly language file handling.
Indirection Operators and the
relevant O.S. commands are
dealt with in great detail - all any
programmer might require. A
number of examples include a
Disc Menu program.

Other useful programs in
clude a formatter and verifier.
Iisted for the interest even of
those who may already have a
commercial program to do the
job. There is a comprehenstve
and informative glossary. par
licularlv necessary in lhe world of
disc drives since ihev provide an
excuse for a whole new world of
iargon.

There are sound ideas on
maintaining discs. avoiding pollu-
tion and therefote errot. Thete
are some good diagrams and ex-
ploded views and steP by steP rn-

structions for connecting up. Also
for newcomers to discs are lre_
quent comparisons with the
cassette handling of th€ BBC to
potnt up the differences. There
are a few mistak€s in the text but
nothing to confuse. and a picture

procedures lrom language. A
single chapter deals with adding
the "human touch" to computer
aided learning. Finally the
authors offer a full scale example
with a "computer salesman" pro-
gram which puts into humorous

action the first principles discuss'
ed throughout the book.

This is a very readable and friend-
ly inhoduction to BASIC pro-
gramming by a member of the
NCC (National Computing Cen-
he) training team with programs
by his sonl Every step is spelled
out and there are lots of hints
about what might be going wrong
and what to do about it.

Drawings and cartoons liv€n
up the presentation and some
wordsquares at the end of
chapters help revise the new
keywords learned.

There are lots of shortish ex-
amples to type in and get useo to
debugging and these become full-
scale programs as the book pro-
gresses - and a lot of lun some
of them are. Emphasis is laid
upon ptocedures and program
design as well as specific BBC
facilities and there's a very useful
appendix on debugging.

of a what looks to me like a dou-
ble drive captioned as a single
drive. This does not spoil what is
a good solid instruction and
reference manual for disc users.

Modified from the Commodore
46/Dtagon version of this book.
the BBC/Electron version makes
extensive use of flow charts. ex-
ample routines and fullscale pro-
gram. There is background
history to artificial intelligence
and expen systems. cunently
buzz words in the advanc€d
research into "fifth' generation'
computers.

The book inhoduces us to
decision making and con-
siderable emphasis is laid on g€t-
ting something intelligible back
out of the computer. Natural
language communication
demands huge resources ol
memory as well as complex soft-
ware but the principles can safely
be gon€ into with even the
BeeblElectron.

Th€ authors take us through
th€ d€velopment of an expert
system, first of all laying down the
rules within the program and
then letting the program learn
rules for itself. Shap€ recognition
is an extension of the matching
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A couple of chapters full of

program examples tackle sound
and gaphics. There is nothing
particularly original in conteat as
far as learning programmins with
the BBC (or now Electron) is
concerned. However the stvle
and pr€senlation are perfectly ipr
for the newcomer to thes€ two
popular computers.

This book does not come into the
usual programming made €asy or
advanced BBC qraphrcs or
sound. h is rather a trip into the
hardware dunqeons of the silicon
packed PCB which is the BBC
Micro.

It will prove oI most interest
to the hobbyist who does not
mind getting out the screwdriver
and even the soldering iron to his
micro. The authors go into con.
siderable detail when describino
lh€ functions and intenelation oi
the various key chips and this is
backed up by the second section
of the book which is enlirelv
devoted to th€ data sheets of th;
6205. 6422, VIA, 8271 floppy
disc conroller. MC6845 CRTC
and so on.

Ther€ is good advice for all
those embarking on the potential-
ly risky business o[ handling MOS
devices and in solderinq around
highly sensitive components and
the standard warninq about in.
validating your guarantee. The
intention of the authors was to
reproduce the full circuit diagram
of the machine but unfortunatelu
Acorn would not give their per'-
mission - strange since the BBC
is supposed to be the machine for
computer literacy and th€ same
permission was granted to the
Advanced Us€r Guide.

As well as explaining how
things work, the authors provide
delails for a number of upqrades
for the BBC: all those from
model A to B, floppy disc and an
alternative speech upgrade which
brings about the possibility of us-
ing one of the Texas military
PHROMs - ideal for the com-
puter wargamer!

There are some €xcellent
line drawings which make clear
the infticate flow paths involved
in. for instance, th€ cassette inter-
face There is plenty of indication
of wher€ changes in hardware
can be made
ing links but
fanatic.

b9
rh

joining or break,
is is for the real

Unfortunatelg the only
photographs of the circuit board.
6ough admirably labelled, are
not at all clear and spoil the good
intentions of the authors to in-
form newcomers of the exact
Iocations of the important com-
pon€nts on the board.

Although of limited us€ to
the individual us€r. uniess a hob-
bylst with practical experience of
computer hardware, this book is
ideal rclerence material for
anyone dealing with the
mainlenance or expansron of a
BBC Micro. It should cenarnlv
lind its way into the librarv of anv
school or college which uses the
BBC and will Drove intereslino
reading for even the nonl
specialist user who wants to find
out just what is happ€ning when
he or she tells the comDuter what
to do in software.

Ian Birnbatrm's BBC version of
this book has become somewhat
of a standard work among BBC
users and can claim some credit
for many of the BBC lraternity
now writing assembler programs
for software houses and
magazines.

The new BBC edition and
this. its Elechon cousin, improve
even on the original with extra
material about the EQU com-
mands available in assemb€r in
BASIC 2. As well as a tutorial on
the subject the book offers some
highly useful programs, from
machine code sorts lo printer
dump. REM stnpper and
machine code monitor. These
and many others are available in
machine readable form as well as
listed in the book. Srill, if you
have worked through the book
up to the utilitv programs then it
rs unlikely that you will have anv
trouble debugging the hstings

Ian Birnbaum carefullv
estabhshes a number of building

blocks upon which the learner
can safely rely when venturing in-
to the compiexities of indirect in-
dexed and indexed indirect ad-
dressing. The commas and
brackets of assembly listings start
to mean something as he ex-
plains precis€ly whal is going on
in the 6502 as well as providrnq
some clear and educational ex-
amples. There is no attempt to
baffle the teader with imDossible
to follow listings, onlv eiamples
which clearly demonstrate what
the text has previously explained.
In some instances it is deemed
necessary to annotate the listing
but usually an explanation by line
number follows.

You may be wondering how
come there is a printer dump for
lhe Electron but don't comDlarn
because il s a good one' and
one day you may be able to use it
with an interface added on. This
is the great advantage ofthe Elec-
tron, all the facts about the BBC
assembler transfer without
change. ln lact the BASIC 2
facilities are instantlv available
wilhout perhaps havinq to
upgrade, as with an older BBC.

The assemblv code shuc,
tures whrch the beginner is in-
hoduced to are deliberatelu bas.
ed upon the BASIC struitures
already lamiliar to the user. Deci-
sion making and loops are two

'such structures which can he mir,
rdred in assemblv in order to
make the rnstructions clear belore
setting out to produce more effi-
cient code. Alonq Ihe way we
find ourselves tackling not-only
the mnemonics themsoivec hrrr
what effects they produce in rhe
6502, the accumulator. X and Y
registers and other flags. This
turns out to be the best wav in
which to remember what each rn
struction does. If you don't. then
an excellent (in content bul
shangely not in production. using
hand written copy as it does) ap.
p€ndix lists the instruction set
with all the relevant information.

Time flies as you get caught
up in the workings of even the
more simple demonstrations.
following the code and when the
keyboard is available. learning bv
doing. There are larqe chapters
on multiplication and division

A Harduare Gulde lor rtc
BBC Mlcrocomput4r bv A.D.
Denick, D.S. Hardinq. S.D. Mid-
dleton and M.P. Smith. Publish-
ed by Wise Owl Publications.
Price: € 11.95 + €1.50 p&p.

Accembly Language Pto-
grrmmlng for the Acom Elec.
tton by Ian Birnbaum. Published
by Macmillan. Ptice: €7.95.
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putcrand subroutines and interrupts.
Each section within the chapter is
ended with an exercise to test
your knowledge and there are full
answers (many of them complete
programs) at the back of the
book. These are obviously useful
for the individual reader but
make this book an especiallg
good buy for a school or college
teaching computer science at this
level. Armed with a cassette copy
of the programs, a teacher will be
able to demonskate the program
in use and refer pupils to the text
for d€tailed explanation and fur-
ther ideas.

Ian Birnbaum's book is the
perfect assembly introduction for
the Eleckon user who already
knows a good dealabout how the
computer works and has a fair
amount of BASIC programminq
experience. All the aspecs of
assembly are dealt with, the stan-
dard 6502 set and the instruction
peculiar to the Electron needed
to make use of them. It's not
everyone's cup of tea but there is
much pleasure to be had from
learning about the inner workings
of what we see on the screen of
our electron and in testing the ex-
ample programs. The book to get
if your manual is well fingered
around the assembler section.

Thankfully this book is not just
another run through of the
ENVELOPE and SOUND com-
mands, although much of the
standard information is reprodr-rc-
ed in useful tabular form. Ian
Waugh's book rather guides the
reader into interesting musical
areas, especially into the
reproduction effects like echo,
tremolo and vibrato and chorus.
His detailed study of how the
SOUND and ENVELOPE com-
mands program the sound chip.
clears up any reasons behind
various anomalies the ex-
perimenter will have encountered
and leaves the reader confident
to tackle the later chapters on
recreating sheet music. writing
music/sound compositions, pro-

Maktng Muslc on the BBC
Computer by lan Waugh.
Published by Sunshine. Price:
f5.95.

grams and automatic compos€rs.
The author is not afraid to

conect the User Guide where it's
misleading or just plain wrong.
His detailed analysis oI the fre-
quencies produced by the chip
with the recommended pitch
parameter forces the conclusion
that the whole scale is one pitch
value out. It would be better off
starting with the lowest B at the
value of 0 rather than 1 as it
stands in the guide.

A chapter on channel 0
begins with effects and ends with
a rhythm generalor and a sound-
scope program - well worth typ-
ing in (although a tape is
available). We are also introduc-
ed to the ADVAL (negative
value) function. This is put to fur-
ther use as the QWERTY keys
are tumed into a mono, duo, and
3-not€ polyphonic keyboard.
There is also an idea for a bass se-
quencer.

The chapter Making Micro
Music deals with many of the syn-
chronisation problems of pro-
gramming a piece of music. Ian
Waugh uses his favourite READ
DATA methods but introduces
the use of arrays to give the re-
quired flexibility. Extra DATA is
supplied so that you can play bits
of Mozart and Tchaikowsky on
your Micro.

Getting the computer to do
the hard work of composing for
vou is fuaught with difficulty and
there are a variety of methods
and combinations of methods.
Most are dealt with here and the
technical edge taken off them by
the author's clear explanation
and substantial examples.

Harmony and hansposition
finish of{ the serious business and
the final chapter deals with the
fun area of combining animation
and sound to produce cartoon
like effects.

This book proved an ex-
cellent all rounder on music mak-
ing with the BBC. There is a
good instruction to the conven-
tion of music, its written language
and lots of interestinq ideas on
how to hanslate sound into the
world of BASIC. lan Waugh
takes the trouble to make each
item clear and parallels the com-
puter production with other ex-
amples from the world of music.
A fresh and revealing approach.
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One of the ways we keep a check on the
advertising that appears in the press, on
posters and in the cinema is by responding to
consumers' complaints.

Any complaint sent to us is considered
carefully and, if there's a case to answer, a full
investigation is made.

II you tlink you've got good reason to
complain about an advertisement, send off
for a copy of our free leaflet.

It will tell you all you need to know to
help us process your complainr as ,
quickly as possible. -l

The idvertisinq Standards Authoriw lU
If an advertisement is #rong,we're here to pul it right.

ASA Ltd. Dept I Brook House,
'Ibrrington Place, LondonWClE 7HN

toc
an
nce you knowhow

a ent.

Spqcllllrt Educltlonal Sottwlro lor tho BBC mlcrocompuler

PA EL (8f ROf,) Thrspoweduland versalile ulility has been desgned lor
the seflous assembly language and machine-code programmer llislherdeal
comptement to the on-board assembler. Allthe oplions ol "lronl-panels ' on
other educatonal micros together wilh many exlra leatures rncluding:
r Regisler and memory display and modllicalion * Disassembler r Single
slepping and break'ponls a Ollsel calculalor * lnlelligenl block noves

t ICROBA A blology adventure game in which you can wanoer around lhe
blood, respiralory syslem, urinary syslem and alrmenlary canal oJ a typical
human be ng. Cassene C695 Oisc C7 95
CATB "Compuler Asssled Tables Bingo" A novel and enjoyable way ol
learnrng mu,l plrcairons Iables class sel ol 30 brngo cards plus program

Cr...tL 410.05 OL. Ctl.95
REGRESS 'Lines o, Best Frl Flegression analysis A powerlul graphical
program Linear/Loga.ithmic/lnverse scaling. Up to 58 poinls Remove lhe
worsl po nl. Pr nl resulls C....11. f8.95 Dltc f9.05
OROER A graphc drsplay o, 8 major sorling roulines: Bubble, Decremenl'
rnq-wave R,pDle Cocklarl-shaher. Slrarghl lnsenron. Delayed Beplacemenl
Shell.Melzner. Heapsori. Ou,cksort lncorporele p.ocedures in your c|wn
programs CE te e5.95 Dl.c cc.95
STAT A dela led reporl on lhe program size and slatus ol each su ace ol
your drscs Clear single screen display DLc C5.e5

RESIAN A r€sources manag€menl packego. An id6al disc-basod
liling syslem for all your resourcos. Helps you ke€p track ol what you
should have Ohc ee,e6
FUI{D A book keeping program specrlically designed lor schoollunds. Up
lo 28 accounls s mu laneously and l00lransaclions per accounl. Passcode
prolecllon Pinlout Olac 19.95
JUl(l P.inler Driver Ol.c ls.rs
SIt PLE SE {SOns tor rhe A.D pon Noles o. appllcaron and suggeslions
lo programs Llght 112,05 Soond ala.gs T.mP.r.turE Cl1,t5 Touch:e.05

ALL PRICES INCLUOE VAT & CARRIAGE

Telephone ((N22) 659351or bert prlce! on qu.llty HAROWARE,
FIRi'WARE, SOFTWARE, MEDIA, & ACCESSORIES.

Educallon Authorlly Ordor. welcomG

RESOURCE FACILITIES
MASTERS' LANE
HALIFAX HX2 7DX

This space is donated rn the rnteresrs ofhigh standards o{advenising.

RO OTICS

The Beasty arm
mechanism rs dnven by
the Beasty and three
servos. the result being
a three axis robot arm.
The arm uses a hook to
manipulale objects
although a gnpper can
be made bv usinqa
further servo. This
versatile arm has been
designed with
enthusiasts and schools
in mind although where
it willend is anyone's
guess!

Arm complete
1110.00

ROBOTARM

The popular Beastv
interface connects_
directlv to the BBC
Micro6omputer and
enables the compuler
to accurately control up
lo four servo motors.
These are powerlul
geared. DC motors.
with internal feed bac k
which allow you to
twisl. turn, push, pull.
lifl, lower and generallv
manrpulale objects.

Beasty 929.95
Servos !14.50

BEASTY
SYSTEM

CAMERA

The EVI is an el€ctronic
camera thal links to
!our computer usinq
il s ou,n optical sensor,
rhe camera quickly cap.
rures hrgh quairty

display. prrnnng and
analysis The EV1 is
suppled qirh a hrgh
qualitv lens a derarled
handbook logether with
comprehensrve

Resolution: 256 x 128
Frame ratej up to lSpsec.

Lt29.95

The Beastv mobile bas€
can climb 45lradients,
carn uD to 25lbs and
has i tdp speed of 5
mph. Driven by two
oeared €lechrc molors.
iunnrnq on carerpillar
tracks. it can be
controlled from your
BBC comput€r by the
Beasty and 2 servos or
with your own driver
electronics.

MOBILE
BASE

Spec.360mm (L)
304mm (W)
225mmll1)

(excluding batts).

t6 0.00

CONTROL
INTERFACE

Widely used in
Iaboratories and
schools throughout the
country,lhe DCP
Microdevelopments
Interbeeb rs a ve^,
versatile interfac;wirh
numerous applications.
The unit gives you 4
Swrtch inputs.4 Relay
oulputs. S-brt inpur
port 8-bil outpul port
and a8 channelA to D
converter plus an
expansion bus lor add
on units(such asa Dto
A converter).

lnt"'u"eb€69.95
Phone forfurther
details All prices
include VAT C@MM@TI@N

241 Green Street
Enfield EN3 7SJ
Tel 01.804- 1378
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MODEL B/ELECTRON

Mke Berry

This program uses dominoes. A
standard domino set consists of
28 pieces, each of which has a
"pip value" at each end. These
pip values go from nothing to six.
and all combinations are
represented, with no duplication.
It is a fact that these dominoes
can be arranged in a rectangular
pattern in a very large number of
different ways. If you regard half
a domino as one unit. then the
rectangular pattern forms an
8 x 7 grid of pip values.

If you write down the pip
values and hand them to a ftiend.
that friend could deduce the pat'
tern of dominoes which you
started with. However. th,s is not
as easy as it s€ems, and tests
powers of deduction and lateral
th,nking - just hy it, to see what
I meanl

DOMGRID generates the
8 x 7 grid of domino pip values.
There is one, and only one, pat-
tern of dominoes that will ,it this
grid. Your job is to find it. You
can play the game the easy way
or the hard way. In the easy ver-
sion, the computer will only ac-
cept your input if you have iden-
tified a domino in th€ correct
position, and in the correct oien-
tation (across or down), accord'
ing to the computer-generated
pattern.

In this version, you will
always solve the puzzle, even if
only by trial and error. In the hard
way, which is much more in-
teresting, you may enter or delete
dominoes in any position, pro
vided you don't try to do
something silly, such as remove
half a domino, or place a domino
which overlaps another, or ex-
tends beyond the edge of the

solve the computer's
domino riddle.

which speed up the program
considerably.

- The initialisation ol variables
at the start oI the program.
This ensures that frequently'
addressed variables are near
the top of the stock, and
again has a substantial effect
on processing speed.

- The method for inputting
replies to questions. A sim-
ple beep, with the cursor put
to the appropriate position
for correction, is preferable
to scrolling messages. If you
want to re-enter the value
where the cursor is promp-
ting for input, simply hit
"Beturn".

- To give up in Version 2,
press '@' in reply to the
question "Delete?". I don't
like having to Escape from
programs, believing that the
program should enable you
to back out elegantly.

- If your program has to pause
Ior thought, as this one does
whilst it invents a pattern,
please give the user
something to look at.
Nothing inspires panic more
than a whirring computer
producing nothing.

STRUCTURE
The program uses Mode 2 for the
main display. The dominoes are
drawn by first drawing a black
rectangle over the coloured
background, and then placing the
white pips in their coffect orienta-
tion, using User-Defined
characters. The program has
been developed in a structured
manner (see Figure 1), using the
Iollowing procedures.

aa

a
aa

aa

a

a

ao
ll
a

a
a

a

a

a

a
a

o

a

a

n
a

aa

aa

board. The advantage of using a
computer for this game is that the
pattern generation is almost im-
mediate, so that you can proceed
quickly to the problem-solving
stage. Furthermore, you are forc-
ed to really plan your tactics for
solving the puzzle, or you will be
up all night.

The program uses th€
faciliti€s of the BBC Micro in'
telligentlg. Of particular note are
the following:

- The cursor is extinguished in

line 2430 of PROCTITLE.
and restored in line 2400 of
PROCPATTERN.
The neat structure of the
program- Procedures have
been used, not just to con-
tain repetitive sections of
code, but to aid develop-
ment and maintenance.
Hopefully, it will also help
you to understand the pro-
gram, and to improve it
should yotr wish.
The use of integer variables.

PROCTITLE Displags the title screen, which is no more than window
dressing.
PBOCINIT Initialises the important variables used in the program, as
follows:
DOMINOES% - A two-dimensional array, representing the 28

dominoes, each with two pip values. These
are read in from DATA statements.

GRID% - A two-dimensional array, holding the pip
values as they appear in the 8 x 7 grid.

PATTERN$ - Defines the value and position of each
domino in the grid. The first character in each
of the 28 elements is the position across (1-8),
the second character is the position down
(1 7), and the third character is the direction
(A=Across, D = Down).

FOUND% A flag used when searching through

PATTERN$ for a match with the input.
FINISHED% - A flag used in the iterative loop of executing

PROCPLAY. to determine when to leave the
loop.

DEL$ - The variable used to hold the reply to the
question "D€lete? in Version 2.

IP% - A Ioop counter. used to establish the position
within PATTERN$ in Version 2.

G% - The actual subscript of PAI-TERN$. It is
incremented each time a new domino ls
placed during pattern generation.

A$ - The user'entered 'Across' position.
D$ - The user-entered 'Down' position.
DI$ The Lrser-entered domino direction.
The remainder of this procedure sets up the user-defined characters
which displav the pips on the dominoes.
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PROCSELECTVEBSION Prints the playing insttuctions. and
enables the user to select the 'Easy' or 'Hatd' version (Version 1 or
2). The version number is stored in VERSION%.
PROCPATTERN Calculates a randomly-based pattern of dominoes.
h first sets all domino positions to'9'. Next, it decides on a random
direction (across or down), followed by a random selection from the
28 dominos, taking into account whether the domino will fit in that
position, and whether that particular domino has already been used.
lf the domino can be fitted, and we are in Version 1, its position and
direction are stored in PATTERN$, because we will only allow the
user to enter dominoes io their correct position. In Version 2.
@@@' is stored in PATTERN$, because any domino position and

direction will be accepted from the user, providing it fits. In this
version. the dominoes are only recorded in PATTERN$ when they
are entered by the user. If, at the end of the process of constructing
lhe grid, the last dominoes cannot be fitted in, the whole process is

repeat€d. This seemingly inefficient process is quite justified. since
most patterns can be generated in 1 or 2 attempts. and there is never
a particularly irritating delay.
PROCDRAWGRID Prints the playing board. The background is a
neutral colour, divided into columns and rows. The pip values of the
dominoes are printed as numbers, from GRID%.
PROCPLAY This is called each time the user wishes to place a
domino. lt takes the across and down position. and the direction
icorresponding to the coding system used in PATTERN$). In
Version 2, it also allows you to delete a domino which you have
realised you have placed in an incorrect position it will not allow you
10 enter a domino which overlaps a domino previously placed, or
one which goes outside the grid
PROCVT Called by PROCPLAY when in Version 1, this checks that
the entered domino exactly corresponds to the one placed in this
position by the computer, and recorded in PATTERN$.
PROCV2 Calledlx ?ROCPLAY when in Version 2. this checks that
the requested domino has not already been placed. and that it fits on
the board. without overlapping. It does not insist that the domino is
in the correct place within the computer'generated pattern.
PROCFOUND Moves the cursor to the domino position. as correcllv
entered.
PROCACROSS Decides whether to draw or delete an Across'
domino. If 'Delete' is requested. it calls PROCDLTE Otherwise. it
plots the domino.
PROCDOVIN Perlorms the identical process to PROCACROSS for
vertically-oriented dominoes.
PROCDOT Forms the domino pip pattern tom user defined
characters, set up in PROCINIT, and prints them.
PROCDLTE This removes a domino which has been pteviously
drawn. Possibly the neatest part of the program, it appears to remove
the domino, revealing the original background. It achieves this by re-
constructing the background, taking the pip value number from
GRID%,

ro xoDET
20 PROCTITLE
30 PROCINIT
40 PROCSELECTVERSTON
50 PROCPAITERN
60 r.toDE2
70 PROCDRAI4ORID
BO REPEAT
90 PROCPLAY

rOO UNTIL FINISHEDZ.I
I IO PROCREPEAT
120 t10DE7
I3O END
140 DEF PROC IN I T
t50 DI DOtlrNOEST. \zfj,2t tGRlD7.t8,7t
150 FOUNDZ-O: FINISHEDT.=o ! DELa- "N " !

r7O FOR I7=1 TO 2A
lBo FOR Jz=t TO :
190 READ DOTIINOESZ ( I Z, JZ )

TPATTERNJ (28)
lPz=OtEZ=OrAa

200
2to
?20
230
240
250
t60
27A

NEXT J7.! NEXT IZ
vDU23, ?5l , O, o, o 

' 
24,2

vDU25,232, 192, 192, O,
vDU23,233, 19?, 192, O,

4,OrO
o,oro
24,24
o,o,o
24,24

,o

,o,3rf
, 199 r 195
, or 195, 195

v0U25,254, 195, l95rO
vDU23r255,195,193!O
vDU23,2J6.2r9,219, O

vDU23r 2SB,3,3,O,OrO
,2t9 t2L9 rO,2l9 ,2t9
,o,192,792

2BO VDU?3,239,3 t3 tO,24,24 tO I t92t tg2
29O \/DU73,242 r L95 r t?5,O,195r 195 | Ot 195,195
300 cLs
3TO ENDPROC
52O DEF PROCDRAWGRI D
330 VDU5
34O I4OVE 1OOrlO2O!PRINT "DOI.IBRID vcrEion ";VERS

TONT
55O VOU 1A, O,4
360 tlOVE 2Oo, 9OO ! l'40VE1OOO, 9OOr PLOTSS | 2OO, 2OO: PL

oTBSr tOOO | 2OO
370 6COL O,2
3Ao FoR I7-2OO TO 1OOO STEP roo
39O l.lOVE IZ,9OO: DRAlll IZt2OO
400 NEXT tZ
4rO FOR IZ=2Oo TO too STEP loo
42O I'lOvE 2OO,IZ! DRAI looo,Iz
43O NEXT IZ
44O 6COL Ot7
450 VDU5
460 FOR IZ=1 TO 7!FoR JZ=l TO I
470 MOVE 125+ (JZ*lOO) !970-(I7*100)
48O PRINTi ERID,I <J/,t IZ)
49O NEXT JZINEXT 17

PROGRAM LISTING

PROGRAMMING/DOMGRID

CONTINUED OVER
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goo GcoL 0,5
5lO FOR lzEl To E
52O tOVE 125+(I7*1Oo) r960rPRINT i Iil
sJO NEXI IZ
54O FOR lZ-1 TO 7
55O I.IOVE lOAOr 9TO- ( ITrlOo) r PRIN'r rlZ560 NEIT IZ
370 VDU4 r20
5BO ENDPROC
59O REtl++++Loop +or Solvlng Purrl.++++
600 DEF PROCPLAY
6r0 PRINTIAE(1r28) "Acrorrr "tTAB(1t29)"Do*nt "tTAB(It30)"DtrGttonr",
620 IF VERSIONX-2 THEN PRINTTAS(i4!28)"D.l.t.,,t

TAB ( 14r29' n (Y/N) ?'
630 INPUTTAB (12r2E) lEiPar lF TEtlPa<)'" THEN At-L

EFTa(TEiPrrl)
640 ACU.VAL(A3)!IF ACz<l OR Ac:()E THEN VDUTTBOT

o 630
650 INPUTTAB(12,29)TEtlPtrIF TEllPa< >" " THEN Dt-L

EFT' (rEfiPa t 1)

9AO IF SRID?(AEZ'DCX)>6 THEN VDUTI ENDPROC
99O IF D:.-,.4'. THEN IF GRIDX(ACX+ITDCZ)>6 THEN

VDUT! ENDPROC
IOOO lF Dta="D" THEN IF GRIDX(ACia rDCX+1) >6 THEN

VDUTr ENDPROC
1O1O FZ=OTFOR U.-l fO 28
1O2o lF Dtt="4" THEN lF ((DoIIINOESX(Ixrr)'GRIDX(

ACXt DCx) AND DOIItNOESZ ( l'1, 2) -GRIOX (ACX+l rDCZ) ) OR
(DOI.IINOESX(IZ,?)=6RIDZ(ACUTDCX) AND DOIIINOEAX(IXt 1

) =BRIOI,(ACZ,+t rDc:O )) IHEN FI'ltDb}1tNOESl( (lXrl)-9tD
Ot'l t NOES,( ( IZ' 2) '9IOSO 

'F 
DII."D'' THEN IF ((DOIIINOESZ(IZtT)-BRIDz(

ACXtDCx) AND DOTtNOEEX( tI r 2).6RID? (ACXt DEz+t ) ) OR
(DOHINoEaX ( I?,2) -GRtDr( (Acu iDCi() AND OOIIINOEST( ( lz! I
) -6RIDi( (ACZr DCz+r ) ) ) THEN Fz-1 : DollINOEsz ( IZr I ) =9! D

Ot'l I NoEB? ( Iilr2) r9
lo40 ilExT Iz
to5o IF FZ-O THEN VDUTIENDPROC
IOAO PROCFOUI\ID
lOTO iIX-Cr REPEAT
1060 JZ-JZ+1
lo9o UNTIL PAIIERNa (JX,)."aaa"
l lOO PATTERNT (JZ) rAr+Dl+Dta
tl tO BRIDX(AcZ,DCU)-BRIDZ(ACx!DCto+lO
1120 rF Dr3."A,, THEN BRIDX(ACr(+trDCZ )r6RtDt((AC1L+

I I DcZ) + 1 O ELSE 6RIDZ (ACZ, DCX+ t ) :GRI DX (ACX ! DCZ+1 ) +l
()
tt30 60T0 1300
t 140 FZ=O
rr5o FOR tZ,r TO 28
1I60 IF A.+D.+DI.=PATTERN. ( I iI ) THEN FZ=1! IFi(=tZ
1170 t{ExT IX
llAO IF FZ=l AND IPX<28 THEN FOR I.r?=lP',( TO 27iP

ATTER}Ia ( IJ:O =PATTERNi ( IJX,+I) rNEXT tJX
t19o IF FI=O THEN VDU73 EI.IDPROC ELSE PROEDLTE
t2OO FX-OTFOR l?-l TO 2A
r2lo IF DIa."A" THEN IF ((DOIIINOESX(tZ,l)-GRIDZ(

ACi(rDCZ) AND DOTIINOESX ( l* 
' 
2) -ERlDx (ACU +t r DCZ) ) OR

(OOllINOEST( ( lZ,2) -BRID7( (ACX'DCZ) AND DOf'IINOESZ ( IZ' I
)=BRID:( (ACZ+I,DCit) ) ) THEN FX-t
1220 IF DI,E"D" THEN IF ((DOI'IINOESx(!X.1)-BRID,((

ACZ,DCX,) AND DOTtNOESZ(I?r2).GRIDZ(ACZTDCZ+r) ) OR
(DOnINOESZ ( It | 2) -ERIDX (ACra t DCX,) AND DOTIINOESZ ( I %, 1
T.BRIDZ(ACZ,DCU+t) ) ) THEN FZ.l
I23O NEXT T?(
1240 IF F1TI THEN VDUTIENDPROC
1250 l1L -O! REPEAT
t26O tr-t,(+t
r27O UNTIL DOHINOESZ ( IZ.1).9
l2SO DOTIINOEBX ( IX, I ) -BRIDrl (ACX 

T DCZ)
129O IF Dta.'A" THEN DOI'IINOESZ(lZr2)rGRIDz(ACz+1

rDCZ) ELSE DOnINOEgx ( I1,2) -BRIDZ (ACX,, DCX+ 1)
13OO ENDPROC
I StO DEF PROCFOUND
l32O REfl+++Founcl-llov. to Do,nlno Porn+++
rJSO I.IOVE I t3+ (AcxllOO) !99O-(DCi(*loo)

660
o 630

670

DC%.VAL(Da)rlF DCZ<l OR DCI(>7 THEN VDUTTGoT

INPUTTAE ( r2, 30 ) lEl,tPlr IF TEf.lPi< >,, r, THEN Dl a-
LEFTa (TEtlP' t 1)

6A0 tF Ola<>iD' AND Dlr<>"A" THEN vDUTrBoTo 670
690 IF Olt-'rA" aND ACl.a 

'HEN 
vDUTrBOlO 6sO

7oo tF Dta-,,D,' AND DCU.7 THEN VDUTTOOTO 630
7lO lF VERSIONZ.z THEN INPU?]AB(15r30)TEIPar lF

tEllPa< >" THEi{ DELT.LEFT' (fEilPr,1)
72O IF VERgIONi(r2 THEN IF DELa<>'Y' AND DEL'<>'

N" ANo DELr<>na" THEN VDUT|6OfO 71O
73O IF DEL'TN'" ?HEN F I NISHEDZ' 1 I ENDPROC
74O FLAOl?aro
75O IF VEREIONX,-I THEN PROCVI ELSE PROCV2
760 FOR ltl.t fO 2e
77o IF VERSION?,-I THEi{ lF PATTERNa(IX)<>'rtc' T

HEN FLABIZ-1
7€O lF VEFAIOf{,(I2 THEN IF PATTERNT(tU )-"t!e" TH

EN FLA61X.l
790 tiExT IZ
AOO IF FLAOIX,-o ?HEN FINISHEDi(-l
SIO FLAGrzrog2O ENDPROC
€3O DEF PROCSELECTVERSION
E4O PRINTTAB (3, 2) "DOiIBRID" ; TAB (5,5) "Srl ict V.rs

i on " t TAB (S r 6) "_" t TAB (3,8) ',1 - E.rlcr.
lh. coaputtr ..t11 onty"TAE(9rP) ".l1or you to .nt

.r . corr.ct"lTAB(9,10, "donino porltlon. "
S50 PRINTTAB(5,12)12 - H.rcl. You ouit try to"i

TAB (9, 13) "cnt.r rl I th. porition." t TAB (9r 14) ".lltholrt h.lp. I{ you .nt.r .n"rTAB(9,13)"invrlid poriti
onr the cooputDr"iTAB(?!16)"|.l11 bleep .nd refuse
to"t TAB(9r 17) "rcc.Ft lt.,'

B5O PRINTTAB(9rrg)r'Oth.rrlr.r you ourt b.ttl."t
TAB(9r19)"tt out until you Eolv. tht',tTAB(9r20),,9r
id or .dhit d.+..t, 'l

B7O INPUTTAB(5r22) iENTER VERSION 'VERStONi(AAO IF VERSIOiIZ<>1 AND VERSIONZ< >2 THEN 60T0 A7
o

g9O ENDPROC
9OO DEF PROCVT
9lO FOR IXtl TO 2A
92O IF A'+D'+D I I-FATTERN' ( I Z ) THEN FOUNDX-1!PAT

rERNt(lZ)="CaC'
9SO NEXT tX
94o lF FOUNDX-O THEN VDUT ELSE PRoCFOUND r FOUND7

95O ENDPROC
960 DEF PROCV2
?7O IF DEL'.NYN THEN 6t)T0 114O

E
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r34O IF DIa="A" THEN PRoCACROSS ELSE PROCDOIIII
135O ENDPROE

I43O DEF PROCACROSS
l44O IF DELa-"Y" THEN vDUs,laiO,4 ELEE VDUS,lBrO

r43O PLOTI r 178rO
r460 PL0T8r,-r7S,-78
147O PLOTBl , 17a I O

14AO lF DELr."Y" THEN VDU1B,0r2!PLOTO,-A9rTgrPLO
T1,O'-7BtVDUlg,O,7
l4?O DOTX,'GR I Dr( ( ACZ,oCX )

1500 iovE 125+(Aczr100),970-(Dcz*100)
15!O PRINT, DOrZi
152O PLOTO,-64,O
1530 IF DOTU >O AND DEL'="N" THEN PROCDOT
154O DOTZ=BRlD7(ACi(+1,DCZ)
1550 tiovE 223+ IAC\ILOO) t970-(DCZ+IOO)
1560 PRINTi DOTZi
157O PLOTOT-64,O
15BO IF DOTZ>O AND DELt="N" IHEN PRoCDOT
l59O VDU4,20
1600 ENDPROC
l6to DEF PROCDOT{f{
1620 lF DEL*="Y" THEN vDU5,lE,o,4 ELSE VDUSil8,O

,o
1650 PLOTI r7a,O
L64O PLOTBL,-74,-t7E
1650 PLOTAl rTarO
1660 IF DEL'="Y" THEN VDU1A,O,2!PLOTO!-7A,B9rPLO

T1'74,O!VDU18ror7
1670 DOT7, -BRIDZ (ACZ, DCZ )

16EO |IOVE 125+(Ac)(*100),970-(DCT}tOO)
l690 PR INTt DOTZT
17OO PLOTOT-64,O
17lO IF DOTZ>O AND DELJ-'N' THEN PRoCDOT
172O DOTZ=GRIDZ ( AcZ, DCZ+1)
17JO OVE 125+ (AC?*t OO ) t670-(DCZ}100)
174O PRTNT; DOTT;
l75O PLOTO,-64,0
17AO IF DOTZ>o AND DELi-"N" THEN PROCDOT
L77O VDU4t2O
17BO ENDPROC
1790 DEF PROCDOT
tEoo vDU20
1810 IF DIa-"A" THEN PR I NTCHRa ( 23O+DOTZ )
ta2o IF DII-"D" AND (DOTZ-I OR DOT%=4 OR DOT,(-S)
THEN PRINTCHRI(23O+DOT7.)
IASO IF DIai"D" AND (DOTZ=2 OR DOTZ=s OR DOTZ=6)
THEN PRINTCHR' ( 236+DOT1()
1S4O VD|JtBTOTO

IASO ENDPROC
IA60 DEF PROCREPEAT
1A7O TZ-T I l.lE+ t OOo: REPEATUNT I L TIllE>Tz
lAaO ELS
189O PRINTTAB (Or 1O) 'trlOULD YOU LIKE"tTAB(Orl2)"AN

OTHER GAXE "i
19OO INPUT YN'
!91O YN'.LEFTa (YNa,1)
!92O IF YN'<>"Y' THEN AOTO I9OO
l?3O IF Y r-"Y" THEN RUN
I94O ENDPROC
I9SO DEF PROCDLTE
!960 6RIDl (ACa, DCZ) -BRlDz (ACz, DCx) - 1O
197O lF DIr-"4" THEN BRI DX (ACr(+1 , DC,O -BRIDx (ACX+

r, DCX,) - rO ELSE ORIDX (ACXr DCX+l ) -aRl Dx (487, Dc%+l ) - 1

o
19AO PROCFOUND
1990 Ei{DPROC
2OOO DEF PROCPATTERN
2OlO CLS|PRINT" " ""Fl..r. l,..it rhilr I inv.^t

r nar. patttrnrl
2O2O REPEAT
2O3O FOR IZ-l TO EIFOR JZ-l fO 7
2O4O BRIDZ ( Ia,Jz)-9
2o5O NEXT Ju rNEXT t1
2060 FOR K-r T0 7
2O7O FOR I-1 TO a
zOaO IF GRIDZ(IrK)<9 THEN 6OaO 2270
2O9O D'(=RND (2)
2lOO IF l-B THEN DX-2
zllo lF K=7 THEN DZ=l
2r2O ,F K-7 AND I<8 THEN IF 6RIDZ(l+1,K)<9 TllEl{

BOTO 2270
2!3O IF I-E AND K=7 THEN GOTO 2270
2140 IF DX-1 THEN IF GRIDX(I+l'K)<9 THEN EOTO 20.

90
2l3O lF Dil-z TH€N IF GRIDZ(I'K+1)(9 THEN GOTO 20

90
2l60 AZ-Rl'lD(24) t BX.RND ( 2)
2l7O IF DOIIINOEST.IA:I,B7,I a9 THEN 60T0 2160
21AO €X-B?+l
2t90 €RIDZ ( I rK).DOI,IINOEAZ (AZ, AZ)
22OO lF Dl.-l THEN ACt-"4" ELSE ACt-"D"
22lO IF VERSIONX.I TH€N PATTERNT(GZ)=STR'(I)+STR

a (x) +Act ELSE PATTERNJ (6i() -',ai0,,
2220 DOr,| I NOESZ (AZ I BX) -9
2230 tF Bzrl THEN B7-2 ELSE Bz=r
2240 lF D:l=l THEN 6RIDZ ( I+l r K) -DOi{INOESX (AZ' B;()
2230 lF D7.-Z THEN GRIDZ ( I I K+ I )'DOt'llNO€SZ (Az r BZ)
2250 DO['IINOESZ (AZ r EtO -9
2270 NEXT I
22AO NEXT K
22iO FLGi4,=o
23OO FOR K=l To 7
2310 FOR l=1 T0 E
2320 IF 6RIDZ(I'K)-9 THEN FLG7.=1
25SO NEXT I
2340 NEXT K
2350 GZrOr RESToRE
?560 FOR IZ=1 TO 2BTFOR ,Ix=l TO 2
2370 READ DUT1INOESZ ( IZ, JZ)
2380 NExT Jz! NEXT Iz
2f9O UNTIL FLBX-O
24OO VDU23i 29194t O; O;0i
241O ENDPROC
?42O DEF PROCTITLE
2430 VDU25 i B2O2 i Oi Oi Oi
2440 FOR U.-l 70 2
2450 PRINTTAB(Ir5+Ii( ) iEHR'14!t "Dongrid"
2460 NEXT IZ
2470 PRINTTAB (21r20) , "l'li k. a.rry"
24AO T-TTI1E+3OO:REPEATUNTIL TIIIE>T
2490 ENDPROC

1360
1370
1360
1390
1400
1410
1420

DAT
DAT
DAT
DAT
DAT
DAT
DAT

A OrOrO, I,O,2,O,5rO,4,
A t!1,1,2,1,3r1!4!1,5.
a 2t2t2,3,2 t4,2,5r2,6
A Sr3rSr4!5,5rSt6
a 4.4.4.5,4,6
A 5r5,5r6
A 616

o,5,o!6
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MODEL B/ELECTRON

F.J,E. LhPhorson

This game is about 4K long and
will run on a model B, 32K
model A or Elechon.

The game involves two
players who have to control their
tanks around the screen, each
trying to notch up over 1000 pts.,
they do this by getting 10 pts. for
each tree they hit and 250 pts. for
hitting their opponent. Theg are
obshucted by hees and walls

Two tearaway tanks
trying to outmanoeuvre
their deadly opponent.
And you are the tank

commander.

whic they must go around, and
which their bullets will not go
through. By pressing ESCAPE
the game can be restarted.

MAIN VARIABLES
X% & Y%: Co-ordinates of
plager two's tank.
M% & N%: Shows which wag
player two's tank is facing.
C%: Character number of plager
two's tank.
D% & F%: Co ordinates of
player one's tank.
T% & U%: Shows which way
player one's tank is facing.
V%: Character number of player
one's tank.
R% & S%: Co'ordinates of
player two's bullet.
O% & P%: Direction o( player
two's bullet.
G% & H%: Co-ordinates of
player one's bullet.
I% & J%: Direction of player
one's bullet.
K%: Plager one's score.
L%: Player two's score.

lO ON ERROR tlODET. PROC.rrqr
20 r,roDET
30
40
50
60
70
ao
90

100
110
120
130
140
150
160
170
1AO
190
200
2to
220
23(J
240
250
260

PROCintro
ODE2

VDU 23t B2O2 | Ot Ot O t
*FXl I rO
PROCch.rrEt
PROCl.ndrc.p.
PROCr.tup
PROCrDove
r.10DE7
VDU 23i A2O2 t 0, Oi O i
PROCrJon
END

!
DEF PROCChar6et
FOR GIZ-225 TO 24O
READ O,r{, E, R, T, Y, U, I
vDU 23rOZrOiU,E!RrT,YrU! I
NEXT

ENDPROC
DATA 16, 16, 146, r 86 r 254, ?54 , l A6 , 1A6
DATA 9!22r63t 125 | 19O, L24 t40 | L6
DATA252 r48r 252.255r252, 4A,252rO
DATA16, 40, 124. t90 t L23 t 63 t22,9

HOW IT WORKS
LINTS 10-140

PROCcharset
PBOCsatup
PBOCmcve

Calls up all the proceduies in lhe right
order.
Deflnes all the characters needed.
Sets up colours and variables.
Main plocedure that moves tanks and
bullets around the screen and makes
relevant sound.
Says which player has won and asks the
players il they want another game.
Draws rhe walls and ffees randomly on
the screen.
Changes text co-ordinates to graphics co-
o.dinatqs.
Prinh up the introduchon and conllols
needed.
Prints, in the middle of the chosen line
{L), a chosen sting {W$) in double
h€ight.
Prints "hess any key lo continu€", and
then waits lor a key to be pressed before
continuing.
This traps any errors and prints !p the
error and where it is located, unless it
is the ESCAPE key that has caused the
error.

PBOCwon

PR0C|andscape

FNx & FNy

PROCtnlro

PROCt Ie

PROCd

PROCerror

PROGRAM LISTING
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760 GCOL O,7
77O PLO'I 69 tR?,,SZ
78O PLOT 69 tG7.,HZ
790 7F P1X,=3 0R P3Z=3 THEN LZ=LZ+250: VDU4: COLOUR

2TPRINT TAB(O,O) iLZi:VDU 5: RZ=-2O! O7=O! ENVELOPE 1

, 1 ,4? , -44 , 42 r 50 r 50 ! 50, 127 , r), O , - 1 , 126 , 126: SOUND 1 t I
, ?aro, 1

AOO IF F?Z=1 OR P4%=1 THEN KZ=KZ+25O! VDU4: COLOL,R
5i PRINT TAB ( 15, O) ; kZ; ! VDU 5! 67=-20! lZ=O! ENVELOPE

1, 1,42,-44,4?,50,50,50, 127,O,O,-l, 126t 126: SOUND 1,
1rO,1

ArO IF P2Z>lO THEN COLOUR Pzil +127: COLOUR 23VOU4:
PRINT TAE (FNx (67),FNy (HZ) ); CHRa1237- l?2iz-LOl I rBZ=-
20: IZ=0: SOUND O r3, o, 7 | KZ=(il+ lor CoLoUR 3: PRINT TAB (

15rO) i K7; ! VDUs
B2o lF P2il-z THEN P27,=POINT (GZ+16t HZ) ! G7.=GZ+€! GO

TO a10
a3O IF P17,>1O THEN COLOUR P1Z+127! COLOUR 2:vDU4:

PRINT TAB(FNx (RZ) !FNy{SZ) ) iCHR'(237-(P17.-1O) ) ! R7.=-
2c|: O7=O! SOUND O,3, Ot I ! LZ=LZ+103 PRINT TAB (Or O) i LZi :
VDU 5

a40 tF P L',/,=z THEN P17.:POINT(R7.+16r57.) !R7.=R7+E!GO
TO 410

s50 coLouR 128
a6o GcoL oto
87O COLOUR O
EBO IIOVE X%IYZ: VDU CZ-^1,+AL'/.
€9O llovE DZIF7.:VDL V7.-UZ+WIZ
9OO COLOUR 7
9lo PLO,(-PO I iiT ( X Z+ 7,*64+32 | Y7+N'A*52- 16 ) : lF PLOZ<

>O AND (PLO7<7 OR PLOZ>IO) THEN 94O
92O Y7.=YZ+ G IINKEY (-1 ) *NZ*16) )

93o xZ=xZ+ (- ( INKEY (-1 ) *flzisz) )

94O PLOT=POINT ( DX,+I'/.*64+32tFZ+UZ*32- 16 ) r IF PLOZ{
}O AND (PLO7<7 OR PLO7.>lO) THEN 97O

95O FZ-FZ+ (- ( INKEY(-98) *U7,*16) )

960 DZ=D7+ (- ( INkEY (-94) *T7.*32) )

97O BCOL O,1
9aO hOVE XZtYX,tVDU CX,
99O 6COL O,5

IOOO I'IOVE D7.,FLrVDU VL
1o1O Az= ( INKEY (-l05) -INKEY (-104) )

lO2O tl1= ( INKEY (-65) -INkEY (-2) )
lO3O CZ-CI.+AZ
lo4o v?.=vI,+uz
1O5O A1Z=O: tt17.=o
LO6o IF VZ>232 THEN VZ=225rUL:I=B
toTo lF EZ>232 THEN C7..225rA1ZgB
loBo IF vZ<225 THEN V2.232! 1417.--A
lO9O lF Clt<223 THEN C'l=232!A1Z=-8
11OO IF AZ<)O THEN tlZ.SBN( (SIN(RAD(C7.-221)r45)13)
DIv 1) ! NZ=SEN ( (COS (RAD (C1-223) r43) )E) DM)
111o IF tlz< >o THEN fZ=SGN((SIN(RAD(vX-225)+45)i5)

173A&8 CO RtfNC OC|OOEi 1944

CONTINUED OVER

PRO

I

*u+::+

+'l,+ q

*.

2AO DATAl 86, 186,254,254, 186, 185, r5,16
2go DATAA tzo $2 | 125r 190t 124 r t04 r 144
3OO DATAO,63, r2,63,253,63r 12,63
31O DATA 144, r 04, r24,19O \ 123,62,2O,e
32o DAIA6O ! 1 02, lq3 t toz t 6t),24,24,24
33O DATAOT Ot 195,1O2t6O,24,24,24
34O DATAO,O, Or O r 60 t24 124,24
35O DATAOTO, O, O, O, O, O,O
35O DATA36, 255, 73 r 255, 146, 255 , f6 , :55
37O DATAl46,255 | 36 t233,731235,73,2=5
3AO DAIA 1A8, 175,235, 1AE, r75,235r lAa,175
39O DATA235r lAA! 175,2S5r 1S€i 175t235,1AA
4OO B

4to :
42O DEF PROCsetup
430 VDU 20
44O ENVELOPE 3 r 4, 10 r 20, -f,O, 1O ! 1 O, I O, I ?7 r ()r O, -7, 1

26ttzh
45o FoR O7=lO TO 13
460 VDU 19!OZr4,OrOrO
47O NEXT
4AO VDU 19, t,6,t); O, l9 i O,4, O r O, O

49O VDU r9r6! l rOrO,O
5oO X7.. t60! YZ=160! MZ=or N7.= 1! C'1,=229
3Lo D,|=9 60 t F7.-q L2r 77.=- l I u7.=O I V'A=23 1,

52O RZ=- 20: 52.-20, O7.-O2 ?7.=O
53O G7.=-20! HZ=-20r I7l=Or JZ=O
54O Pl7.=O! P27.=O ! P37.=O I P 4Z=O
55o A1Z=O! tllZ=O
560 KZ=O! LZ=O
57O ENDPROC
sEO !
590 :
600 DEF PROCnove
6to VDUS
620 REPEAT
630 6COL O,PtZ+tzB
640 PLUT 7t tRX.,5Z
650 GCOL O,P?1.+I?A
660 PLOT 7t rB'it,,H)L
670 GCOL O,124
680 IF INKEY(-74) AND R7.<O THEN Oz=M7.rPz=N7:Rz=x

Z+32: SZ=Y7.-l6r ENVELOPEl t 2,32' -3r 150, 7 r 80' 30' I 27' O'
rl, -3r 126,126:SOUND I,I,o,I

690 IF INkEY(-B2) AND 62<0 THEN U.=rZ. Ja=U't,rGZ=D
Z+32: HZ-FL-16: ENVELOPE2,3, 32 r -3, t50 t 4, 40, 20, 127, O,
O, -3, r26,126!SOUND 2,2, O ! 1

7OO B'X.EA7.+ lX,+ 64 | HZ*H'A+ J Z*j2
7to Ra=Ra+oil+64 | 3,t=sz+P7.*32
72O P1Z'PUINT (Rr(,SZ) !P27.=POINT (62,HZ)
73O P37.=POINT ( R7.-o7.*32 j57.-P7,t 16) !P4Z=POINT(G7.-I7.

*i2,HL-J7.*L6t
74O lF Pl7.=6 OR P3Z=6 THEN RZ=-2O! OU =()t P 17,,=6. Pi'/.

73O lF P?7.=6 OR P4Z=6 THEN 67.=-20r I7.=o tP2X,=6tP4Z



:.
t:::

DIv 1) !UZESGN( (COS (RAD ( vZ-2?5) *45) *3 ) DIv' )
ll20 UNTIL KZ)IOOO OR L)( >1000
r 150 *FX t5, O
114O ENDPROC
I l50 !
I l60 r
1170 DEF PROCron
1 lAO ENVELOPE 2r3 r -A, 4 t A,32,52 | t6 1 127 tO,O, - l, t2h I

t26
I t90 ENVELOPE 1,3, A,-4, -A,32r 32, t 6 | t27, O,O, -t, 126

.126
tzoo SouND 2,I,O, r
121O SOUND 1r2rO,1
l22O IF LU >IOOO THEN Xl="2" ELSE Xl='1"
123O PROCIitl€(eHRa129+iPl.y.. "+Xa+" t,on"r11)
1240 PROCd
t25O PROCIltlc(CHRtlSl+"Do you w.nt enothrr game?

"rlr)
izAO At.BETt
1270 IF At-"N" OR Aa-"n" THEN CALL &DBBE
l2BO IF Aa<>"Y" AND Aa<>"y" THEN VDU TTGOTO 12So
1290 RUN
ISOO END
13IO ENDPROC
l32O r
lS3O r
134O DEF PROCIrndrc.p.
1350 FOR OZ-l TO 14
1360 VDU 19, OX,O, O, Ol
1370 NEXT
tSao vDU 4
1390 COLOUR 6
1400 coLouR lza
14lO FOR OX-O TO lB 9TEP2:PRINT TAB(OZ't)lCHRa237

i CHRa236! PRINT TAB(EZ,30) t CHR'237i CHR'2SBt r NEXT
l42o FOR Oz=r To 29:PRINT TAB(o'OZ);CHR324otPRINT
TAB(19!Oz) i CHRa24o: NEXT
1450 COLOUR 2
1440 coLouR r41
1450 FOR OZ=l TO 20
1460 xz=RND ( 18) rYZ=RND(26)+2
l47O rF xx,<g THEN FOR ulz=1 TO RND(6):PRINT TAB(XZ

+l4zrYiO i CHRf233: NEXT ELSE FOR t4z.l l0 RND(6)tPRINT
TAB (X?-t{Z, YZ) t CHRa253! NEXT
14So IF YZ<15 THEN FOR t{Z=l TO RND(6):PRINT TAB(X

ZrY7.+urX,) i CHRt233r NEXT ELSE FOR W7.1 TO RND(6)TPRIN
7 1 AA I Xit tYlt-ul!, i CHR'233! NExT

1490 NEXT
1500 coLouR 6
rsro coLouR l2B
1s2O FOR OZ=l TO lO
153O XZ=RND ( l8) r YZ=RND (26) +2
1540 IF xZ<9 THEN FOR trrz=1 TO RND(6) STEP2IPRINT

TAB ( XZ+l,lZ, YZ) ; CHRI237; CHR3258: NEXT ELSE FOR tJ7.=I T
O RND (6) STEP2!PRINT 7AB l\l,-U'l tYI,, iCHRl237i CHRi2SB
! NEXT

15sO IF Y7.<15 THEN FOR Wi(=l TO RND(6):PRINT TAE(X
TLtYL+U7I) iCHRa239 ! NEXT ELSE rorr WZ- t TO RND(6):PRIN
1 1AB lXiltYTL-U7,| i CHRi239!NEXT

1560 NEXT
T57O ERDPROC
l5AO !
1590 DEF FNx (82)=BZ DM4

1600 :
1610 DEF FNy(Zz)=31-(zZ Dlv 32t
1620 |
1630 !
1640 DEF PROCi ntro
1650 vDU 23i A2O2i Oi O; O i
1660 CLS
l670 PROCIitl.(CHRi129+"** Tank Btttle **'r7)
16A0 PRINT TAB (5,12); CHRI152i "*ritt.n by"
159o PRoctitle (CHRa131+STRINS* (5' " .)+r'Jrneq cPh

erEon",13)
rTOO PRINT TAB(5,17);CHRal32i "deriBned by"
lTlo PRoctitt. (cHRilSl+STRING3 (5, "' ) +"6.r.th Jon

eB",lE)
1720 PROCd
rTfO PROCti tl e (CHRSl30+"Tank BattIc"tO)
l74O PRINT "'CHFit134;" In thia game there are
2 playerr. "l 'CHRa134i "Th.ir objeEtive iE to get o

ver lOOO"'CHRil34i "pointi. "
1750 PRINT "CHRals3i" To do this they can qat

n 10 pts +or"CHRals3i "evcry trae they hit and 25O
pts {or"'CHRa133; ".hooting thrir opponent. "

1760 PROCIi tle (CHRt136+CHRtl3l+"EOOD LUCK', 16)
1770 PROCd
tTBO PROCti tle (CHRS131+"Tank 8attle",o)
179O PROCti tl e (CHRa l34+"CONTROLS' t 3 )
1BOO PRINT "CHR$129i" P1ayer I Ptayer 2"
1A1O PRINT 'CHRllsOi" <CAPS L0CK) ( ro

tate le+t "
1B2O PRINT 'CHR*131i " <CTRL> > .o

t.te right"
1E3O PRINT 'CHRll32i" Z <SHIFT) mo

1B4O PRINT 'CHRlls3; " S <RETURN> {i
1B5O PRINT "CHRa12?;" Pleese wait a short rhi

le .{ter"'CHRa129! "preEsing t key for the Ecr€en t
o be EEt"CHRal29i "up. "

la60 PRocd
1E7O ENDPROC
1BBO !
189O !
19OO DEF PROCtitl E (trls 

'L)19lO FOR 07=L TO L+l
t92O PRINT TAB ( l7-LEN (N* ) /2, EZ ) i CHRi141; trJi
1930 NEXT
I94O ENDPROC
1930 !
1960 B' 1970 DEF PROCd
19gO +FXl5rO
199O PRINT TAB(5,23) ;CHR'132;CHRtl36i "Press any k

ey to conti nue "
2ooo A=6ET
2010 cLs
2O2O ENDPROC
2O3O !
2O4O I
2O5O DEF PROCerror
2060 IF ERR=17 THEN ENDPROC
2O7O rFxlStO
2OBO PRINT TAB(O,10)i!REPORT:PRINT i" at line "iE

RL
2090 +FX11r50
21OO END
2I IO ENDPROC
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84 pages of
ready matter

totallY
dedicated to
R/C Gliders
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Power

SILENT FUGHT SPECIAL
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who should find much prac
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and provocalive material wihrn lls 84 pages
Would-be soarers can find out how lo embark on the,r chosen
area ol R/C modelling from the experts. Advrce on burldrng
techniques, f ull-size plans fora small slope soarer "Mrdlel' and
details of a new beginners soaring "Snoopy" avaalable from our
Plans service. For the experts; Aerotowing, Computer Arded
Design, Power Winch Control Techniques, Cartron Frbre
Construction Melhods and top competitions Wing Sedron
Proliles are just part of rhis fact packed Special.

P.O. Box 35, Wolsey House,
\{olsey Road,
Hemel Hempstead,
Herts. HP2 4SS.
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r * NEWr TWOODLAND TERROR t7.4t (CASS) t10.50 (DISC)
The sequel to FIREWOOD, Inany years ago an inrrepid adverrur€r embarked
on a quesl lor th€ Colden Bird Of Paradise. Akhoush successfut, our hero
released a sinister torce which now lurks wiihin the enchanr.d wood. your
mission is to return the rerror [o ils original resring place and resrore peace ro
an unhappy land!l! This is a compl€re game, lnowledge of Firienwood is nor

BBC/ELECTRON ADYENTURES
LEAVE REALIIY BEHIND YOU WITH THESE AMAZING

ADVENTURES FROM MP SOTTWARE

rrnltrNwooD t7.tt (cAss) tl0.s0 (Drsc)
An evil wizard has caplured rhe magic Colden Bird Of paradise and
imp.koned it in a wetd caltle in rhe middt. of rhe enchanted Firienwood.
Your quesl h 10 find rhe bird and sei i! free, in rerurn rhe bjrd wilt give you
heallh and prosperily. BEWARE!many prrils lie beforeyou and evcrymoveis
fraught wilh dangerl!

ELUI DRAGON t7.4t (CASS) t10.50 (DISC)
Somewhere in a strange and danSerous land lies a fabulous lreasure Suarded by
a fierce dragon. Can you survive the perils rhat awair atrd recover the rreasure
or will you meet a nasly end!! Whal is making rerribte slurping noises deep
underground and whal use k rhe strange blact ctoud? Play rhe Bame and find

suRvlvoR x7.48 (cAss) 410.s0 (DIsc)
The year k l9l0 and you are sailing on a steamer bound fo. Borneo when there
is an explosion and the ship sinks. Shipwrecked on a tropicat illand can you
surviveand escape back to civilisarion, or *ill you end up in someones cooking
po1!l There is more than one ending 10 rhis game, nor all of them badl

AII the sam.s are in machine code for fast responses and are rexl only. please
stare which machine when ordering. Prices includ€ VAT and postage within
U.K. Cheques payabl€ 10 MP SOFIWARE or wrire,/phone wilh your
ACCESS/VISA card number. Send S.A.E. for tull ranse of prosrams and
price Iist or ask your local dealer. Trade enquiries {elcome.

r--l
IMPI

SOFTWARE & SERVICES
165. SPITAL ROAI) , BROMBOROUGH, MERSEYSIDE L622AE

05t-334.3412

Blenhelm House, Podmore Road, London SW18 lAJ
01-870 3255

T()P

SAUINGS
PFINTERS
EAOTHEB HB 15

SHEETF€EDEF

329 00
62 00

165 00
135.00

378.3s
71.30

212.75
155.25

224.25
253.00
368.00
534.75
402 50
34.50

373.75

224.45

833 75

293 25
454 25
435 85

ra975

201.25

224.45

EPSON RXSOT
EPSON FIX8OF/T
EPSON FXSOF/T

195.00
2N OO

320.00
465 00
350 00

30 00

325.00

MANNESMANN TALLY MTAO 199 00

NEC 2050 (rBM PC) 72500

o(t MtcRoLtNE a2a
OXI MICFOLINE $A
OKI MICFOLINE O2P

255 o0
395 00
379 00

165 00

175.00

SIAF GEMINI 1OX r9900

COf,PUTEhS
coMMoooFE 64
coMMoooAE 1541 0lSl(
COMMOOOFE C2N CASSETTE
INTFACE 64.PAHALLEL

15217
165 21
32.00
59 50

174 99
189.99

35.80
6a 43

SANYO MBC555
EPSON OX10

1

2
425.00
295 00
795 00

1 600

329 00

1,638.75
2,639.25

9't425
1 840 0o

STAF DELTA 1O 378 35

i

^.r-'l

Argus Specialist Publications Ltd.
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MODELS A/B

- -

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
gam€ to test your alien destoy-
ing, treasure seeking, path-
Iinding 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 oflered,
you sit there with pen poised
above cheque book and your eye
catches the small print that tells
you that the game will run on iust
about every available mach,ne
except the one sitting beside you!

But BBC and El€ctron
owners need despair no longer

want a program for your
BBC Micro or Acorn
Electron? Look no

further than our listings
to make your choice.

- 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
many as possible we have had to
use codes in some columns. The
title of the software. whether it is
for the BBC or the Electron the
company which produc€s it. the

Iorm 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

Dix (40 or 80)
Rom or Eprom

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
Iooking for, if it is not includ€d in
the following list. Remember that
much BBC software is being con-
verted for th€ Electron and to
avoid dissapointment it is best to
wait for a specifically written pro-
gram. If you are aware of a piece
of software that is not listed here.
wh€ther you are a user or a pro-
ducer, feel free to let us know.

Ed

B
E
c
D()
R

Code
Gm
Bs
Ur
Do

Explanation
Game

Business
Programming utility

Domestic

SOFTWARE L/SZ/VGS

AAC B

B,E
B
B
B
B
B

B C.D

!4.E5
!7.95
!5_95
!6.95

fl1.76
t7.95

124.95
e24.95

tl I,00/
!r4.oo
c5.51,,
!7.50

t2E.@
f7.50

t60-00
t7_95
ta.f,0
c4.5t
t5.99
f9.9{

!a.95.
t6.51)
t6.95
r9.95
t6.00
t6.99
€7.50
t7.95
t5,95
!6.9t
t5_50

!9.95 +

t9.95
t15.00

t6_05,
t9.95
t3.95

45.30,
e7_51)

!9.9i,
Il2.a5

17.E0
a't.95
t5,95
t6.95

trs i
t7.50
t8.97,
el0.9E
als +

tt0.95
t6.95
t3.00
!7,95

ft4.95
!a-05
!9.95
ta_95

f2E.50
tE.95

e6.50.1
t7.50

!9.95.
tt2.0o

e9.95
!9.95,
t9.20

l1l.9r0
!3.00
19.95

e5.00,
€7.00

!7.00,
t9.00
t6.95

t3i.95
16.95
!8.95

et2.75
r7.95
Ia.00

!l r.50

c.o

c.D

Ed

u
c
c
c
c

c.D

a

B

B
B
B
B
B

B
a,E

Ed
Ed
Ed
Ed

FN

B.E
B
B
B.E
a
B
B
B
B
B
B

Ed

Ed
B.
B.
B.
Ed

Ed

HW
NZ

CE
JX

sc

c
c
c

c
c
D
D

c,D

Anlm!l/V.s.r.bl./Mln.r!l

Anlm.l, V.g.r.bl.. Mlns.l

G

EN
Ed
Ed
Ed
86

Ed

DC
c

c.D

c
c
c
c
c
c
c
c
c
c

c/
D

c.D

Md-r.h. rtd M'r.I.t

NEC

B

B
a
B
B

B

R
c
R
c
c
c
c
c

DL

c
c
c
c
c
c
c
c
c
c

c

.E

B

B

B
B
B
B.E
B
B
B
B
B
B

B

a

s
a
B
B
B

Ed

Ed CT
SY
Gt(
OG
OG
NP
CU

RO
BE
GX

GX

FBC

Ed B

Ed

Ed

B.E
c
c

c
c
c

c.D

c,D

B
B

B

Dou
Ed

a.

Ed
t33,45
r5.50.
r7.50

Ar.. R..Li Coniroll.i

otc

c
c,D

c,D

c

Ed
a
B
a
B
B,E
B.E
B
B

c
,D
c
c
c
c
c
c

c

c

A^sl6 .nrl Pu.lLl Lln6
NO
sc

c.D
c.D
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/Al sc

PB

GJ
ES

KT

CM
BO

KM
IS
ta
SE
NC
OB
SU
JS
HH
GJ

RS

OG
GY
sc

sc

NN
fE
JI
NT
ot
Gt(
IU
IF

GJ

Als.6rr. MulDd.tbt

a
a

a 47.80



Ed

Ed
Ed

Ed
Ed

Ed

Ed

Ed

Ed
Ed

UI

Ed
Ed

Ed
Ed

Ed

B.

Ed

UI

Ed

B.

UT

Ed
Ed

Ed
Ed

Ed
Ed

B
B
B
B
B
B,
B

B

B

B
B
B

B
B

B

c
c
c
c
c
c
D

GX
st
IT
OP
RO

€4.95
f6.95
!6.95
t6.95
4E.95
f6.99

!30.00

tt4.95.
t17.65
t5,95

!E.@
!9.95

!13.95
1!r.52

!3_00
11.25 +

!6.00

E AA An.honv A.rrt t soJr@r. BY

BO

an

BS

BA

ci

CD

CG

c,l

CL

34 H.r6.r.!on. Ro..,

c,D

,P20 ltDZ

B.rlrfi

c
c
c
D

c
c

c

NA

BB
SU
CM

AB

o

aa

BE

,9 Cdr.ton. Cotn
Longn..aoa E.aat

N.@..tle Upon rya.

Bt.. oon Sofi@rc Co.

c, Bo!... Ed,cdttonet Sotta...
tl..ttbotn. Worttt

Ed.Soft ES
HE

Gl{

sc

LM

GK
DL

HM
MS
IB
LM

LO
SE
RH
DL
DL

lvo.rl,srt.r lvCs ,ffCJE

B,E
B

c
c,D

c.D 20 V.rcha^ AD.ntc

B c.D
Stp.ior Sy.t n. Lr.,

B
B

c
c.D

B C.D

a D
c
c
DB c, car.e Corpd.r.

BBC Logo

B
B
B
B

B
B

c
c
c
c
c
c

C,D

6a Upp.r li.hnoni Bodd
cor.ond.t. Ent..pri... Ltd

Canhritg. CB2 :rNJ

Dial B
B

B
B
B

c
c
c

c,D
c

C,D

c

c
c
c

c,D

c
c
c
c
c
c
c
c
c
c

c.D

DL
Q5
tz
BS
BB

Nrlcropfu. Sort,Ir.

Beai the Bus (Mol..ul€) Loaito^ tItCTB lDz
37 wlitoo.L. Ro.d
Worct .t.. WB, ,QP

clay., T.crtnl.. Lul..
,/ltctup6c...or C.ntrc

BeUs

GCC

t.J.K. S/W

B
B
B
B
A,B
B

OP
GL
NU
IJ
KN
DL

IJ
IJ
GM
GK
6M
OG
MK
CL
GX
SU
DL

SU
KB
HH
RO

GX
SY

ts

Ptuc...or Appllc.tion.

CB

cs

cs

CT

CU

corP"r.t R.ntat. Ltd

BEEP.BEEB
Beep.Beeb (Super Slbon)

tJx B
B
B

B
A.B

B
B
B

Nu6h.r On. eokt.n Sqta".

A M.ton S.tuic. L..t
ctttedddl SotrM..

Adod-ct iaton Sotta.r.
Sorta.r. P tbti.tins Diunion

Binineh.d at3 glt

BAC/NEC
B

B
B.E

c
c
c
c
c
c
c
D
D

c

c

B.E
B,E
B
B
B

GM

a

B

SOFTWARE SUPPLIERS

c,

SOFTWARE LISTINGS

CONTINUED OVER
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t6.95
t5.95,
L7.95
t6.00,
TE.OO

t14.50

t7.95
t4.95,
!6,50

cr4.95,
tr9.95
t14.50
!5.95
!3_00
f9.95.
er2.95
!7.95
f9.50
t6.95
t7.95
!9.95
t8.50

f6.50,
t8.00
f6.50

f14.95
e2.95

t40.45
f6.90

ll5 +

tE.95
!45.94

e7.50
t5.95
[7.95

r4.95,
f6.50
13.9s
t4.50

t19.95
t7 95

fl9 95
f2.15
t2.00
t7.95
!5.95
,7.95
t4.95.
t6.50
t9.95
t7.25
t8.50
t6.99
€6.99
e7,95
t7.95

!46.0O
e8.50,
tl l_00
!6.95

2a9 Htchenn.n noa.,

Br.kinstE .hit. HPI3 
'PG



Borl. tn lh. Uhd.tuorld

Cbe.cr.r Sh.p.m.tr

Chr.ci@ & EIldop.

t7.@
e3.95
t8.50
ta.95
t9.95
f3.95
f3.95
t3.@
f'1.95
t6.67
t5.50

SQ

NX

cs

c
c
c
c

c.D
c
c
c
c
c
c

UI
Ur
Ur
UI
Ur
UI
Ui
Ut
Ur

Ur
Ur
Ed
Ed

Ed
Ed
Ed

Ed
Ed

Ai

B.
Ed

EN

EN

u
Ur
Ed
u
ed
Oo
UI

Ed
Ed
B.

EN

EN
Ed

Etl

Ed

EN

BS

UI

Ed

Ed
Ed
Ed

Ed

B

B

B

B

B
B

B
E
a
a
A,B,E
B.E
a
a
a
a
a
a
B
A,A
a
A.B
B
B

BU
RB

cs

JZ
XN
GJ

t7.95
f9_50
t4.95
t8.00
!5.51'
t1.95

t5.95,
!7_95
!5_95
t6.00.
!7.00
!3.95
f3.9t
!t.75
t6.95
!8,05
!6,90
,7.95

!12.95
t2t.@

a7_95
17.95
e7.95

c9.93.
!9_20
!6.50

!6.95
11.94.
10.00

ft0.0o
t5.95
e4.95

!rE.24
tlst +

aa5 +

t9.21

c7.0{,
!9.00
t5.50.
!7_50
19_95
!6.90

e59.95
!5.95

tt3,95
!5.00
e8_95
!9.95

c.D

c

r9.00
t4,50

tl3.ao
t15.00

!r3.80
t13.80
t6.95
!t.9s
47.95
49.95

flr.50
t9.95
t6,to,
18 0o
t7.95

t7.95
t6.5t)
t9.95

49.95,
Ir2.a5
tE.95
t7.50

16.00.
tE.00
t3.75

fl1.60
t4.50
tr.E5
ta.9t
tr.9i
t9.9t
t6.67
e4.9t
t7.9s
!9.90

!lL95
!4-95

rl9_95
Iit4.00
t6.90
ca.5{,
t5.95

tta.95
t70.00
t5.90
t6,99
t5.95
t7.9i

t5.95.
t7.91

t5.95.

a
B c

c
c
D

c
c
c
c
c
c
c

c
c
c
c
c
c
Dc,

ts

cc
GE
IB
SE

DB
H!

xc
IJ

KN
IN
BR

ox

B

B

a
B

B
B
B

c
c
c
c
c
c
c
c
D
c
c
c
c

c

CU

c
D
c
c
c
c
c
c
c
c
c
c
c
c
R
c
c
c
c
D
c
c
c
c

c_D

a
B
A.a

A.8
B
B
a
B
B
B

B
B
B
B
a
B
a
a
B,E
B
E
B

HE

sc

sc

t{F
Gi,l
lz
tz

st

DG

SE

c
c
c
c
c
c
c
c
c
c
c
.R
c
c
c
c
c
c

c

G(

DL

LC
JL

c
c
c
c
c
c
c
c
c
c

c
c
c

B
a
B

a
A.B
a
B

o6

CM

!.J.X. S/$/

Brld!.

B
B
B.E

B.E
B.E
B
B
B

GX
GX
Gt(

Dt

Hlghllghi B
c

c.D

c.rr& o.l PuErono.
C.r6ohr&.r. iln tolb

BAC P!b.

ss

MR
GC

l(B
ES
RJ
JX

Conmdcld Ao.our.

C6pl.r. Ll-hn. Cod.

GED Sone.r.

PACE

CHIS{ur.d. cmltnga.y

cli..rt..rbn (hh,.n.br.r..

Corp(n ArDllqlton. ProJ6r

B
A.E
B
B
B
B
B
B
a
B,E
B
B

EB
P8

c
c
c

c,D

c
c

c.D

NT
aa
sc

c
C,D

JS
GD
HW
GK
RJ

GJ
tz
SE

c
c
c
c
D

.B

D

c

c,D

c.D

B C,D

fl9 50

.a
,B

c
c
c
c
c
c

c.D
c

c/
o

EA
ct-
GM

IN
GO

NG

NU

GK
SE

SY

NU

CE
DB

cx

g c,D

B
B
A,E
A,B
a.E
B

Coory {SW/SM)

47.95
t4.95
!6.95
t9.50
t7.95
t4.95
t9.95
t6.50
ta.95
I9.50
f4.85
ts.95
e9.95

Ed. Son

orc

A.S.(.

ax
l(F
G'(
(a

t4.00
!6.90
!4.95
!6_90
t6.95
r7_0{
!6.99
c5.0{
t7.95
t9.25

t6_5{t.
t8.00

[19.95
tl5.0o
t7.45

t7.9i
e9,95
t7.95
t7.50
t5.95
!6.95FA

SE
HE

CESCIL

ES

ot
cl
CT

GK
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SOFTWARE L/SZI/GS

/At
a

EN

u

a.
&
B.

EN

E

Ed
Ed
Ed
EN

Ed

Ed

Ed

Ed

B.
Do

Ed

EN

Ed

u
Ed

Edu



SOFTWARE SUPPLIERS

Cr.arhg a Mon.lerlword

RH
SE

r5.95
t8.95
!7.95

Ed

UI

Ed
Ed
Ed
Ed

Ed

Ed

UI

UT

83

Bt
Ed
as
B5
Bs

UI

Ed

Ed

c
c
c

c

a
B
B

a

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c,D
c.D

c,D

CE
SY
GX
GN
GN

cc
GM

RH

ES
CI
IJ
XN

tz
GX

FB
TR
BE

TH

LC

DG

t9.95
t7.95

4r.95.
t6.50

fla.50,
et7-50
!7.95
!a_00
!9.25

!6_95
!7.95
!?.9t

t15
t20

!7.9t
!12.95
tr9.95
ta.E6

u2.95
!11.90
H9.95
c9.95

ft 1.95
t9.95

tr2.5{)
19.95

t12.65
e2.95
t6.95
15.99

cll.90
!7.50
t5.50

410.00,
tr9.fi)

e9.95
f5.95
f6.99
t5.io
t6.00

r24.00

FI,

GC

ED

6E

at

GX

GT

Gf,

os

GY

NA

,rc

HE

HG

cx

DA

Itc

OD

or<

DE

DO

DS

AA

EA

EH

EJ

EL

ET

EU

EB

E

HE

SJ

Gl(

la
OT
ES

ot

l5 glood.ril. Clo..

O.4J conparle LaA

Flltltt O..l Sotts*

axAr Aa..rto..t Sott{,.

2 ldob. Gn r...

Goldd CldL.s. Sott,&.
a4 ClrcL.d.. A..t

xr.lid..l,ra ,lo
C..D.aa Co...D..

fi.dnd*tc $ta ,u

Gime .nd D€t.crlon Quiz
SJG Son

Ed. Soll

B,E
a
B,E
B,E

B
B
B

D.A,C.C. Lri

G...r.t t6ci.a.,w,tar

c
c
c
c
c
c
c
c

c/

c
c.D

c.D

c
c
c

B
a

B

B
B
B

e9_25

!9_95
t7.54,

!12.65
t9.95
t4.85
!6.50
!6.50
e5_95

l, Lrt r,ool An r.
Al..r &....2 ,NIT ,Bl

GX
GE
HE ,*n fi l hd.atr,,l Eddr.

Ed. Soft

A3.E
B
AI
B,E
a
B
a
B
B
E
a
a
a
AE
A'
B
a
a
A.a
B
A.E
AB
a
t
B

,5t C...yrrc. Att
PE 

"'

lv.troi.l f,.!.dr. rlo0.
,2Btu.tt.lStfl.t

sEsS lLl
C...al lr..tLt E rd.
27r2r, E rN Ao.A

Sr.r. PSrs 2SX

2r ,{ktro,.t Cto..

As

as

E
c/D

SY
DG

r29.95
!r0.m

,B
.E
.B
,B
.B

A-B,E (
ac
B.E 

'BC

B CD

sct aP19

,l.ralbn i.@.i,r..

,r.c-C.s. A.@.id..

Iti...d An.i NE sEf

t|.lYl lt a...l.ot Sy.r. .
lolra,t ,clon St e.

CJE

DX

5E
MS
GX
NP
NX

!6.95
r7.95
t7.95
!6.95
!5.95
f3.00
t5.95
t5.m

H.L .. Coipz..n In

UI
Ur

c
c
c
c
c
c
c
c

B
B

B
B
E

B

Dtstr.l X-Word Compiler

B

A.B

Ed
Ur

tz
xs
JB

c
c
c

t5.95.
!7,95
f4.95
f2.50
16.00

E..,r.4 Edw.iontt
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ilX,frfct
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*

aI

v

-
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SOFTWARE L/S7'VGS

Ed

Ur

RH
IJ
DL

SE
o(

NT
JX
Gl(
CK

DL

DL

GK
GM

DL
CD
KM

CD

RJ

tz

GX
SE
SH

tl2.9s
t4 50
t6.50,
t8.00
r7.95

!10.06
16.99

!10.29
!r2.00
t7.95
t7.95
t9.50
t9.50

t6.50,
[8.00

t49.95
!4.95.
r6.50
c8.95

t59.95

Femrle R€produ.rive Cycle
F.lir and lhe Fruil Monsrer3

O,K,

orc

Dr.ulns Picrur6 and Puzzl€s
Dr. Who: lhe Fir.. Adv€ntur.

Drmami. Nuclear Magneric
8e.onnn.€ SpecrrGcopy

B,B.C.

B,E
B.E

B
B
B
B

c
c
c
c
c

c
c
c
c

c
c
c
c
c
c
c

B
B
B
B
B

B
B
B
B,E

UI
Ed

Ed

JX
ol e6.50

c9.50
t7 95

t12.50
!1?.65

t11,50
tll.50
!6,95
t9.95.
t9.20
c6.95
f9.95

t10.00
f9.95

110.00
t9.90
r3.95

B

B
B
B
B
B

Bs

Ed

Ed

Ed
Ed

Ed

Ed
Ed
Ed
Ed

final Accounts Progr6h

Firsr Sreps $rh Misre' Men

B

B

B

HI

sc

GD
BO
IJ
tz

CM

tz
lx
CK

AZ
HC

CU

DI

CM

SE
GK
KB
EB
KB
CU

CL
CH
GK
NU

DB

CT
SH
GR
vc

RJ
GK
CD
IB
NT
BE

5M
MR

c
c
c
c

c.D

Ecologi..l Srmulariont
E D.G Graphicr P.cl.g€

s.B.c. Ftu Bt)zz

B
B

B

B
B
B
B
a
B

B
B

B

B
E
B.E
a
B.E
B.E
B
a
B
B.E
a
B
B
B

c
c
c
c
c

c.D

c
c
c
c
c
c
c
c
c
c

c,D

(B

GE
AZ
HX
SN
SY
JX

B

B
B

B

B

B

Bs
c

c.D

D

c,D

c,D

C,D

B

A,a

RH
EU

OB

c
c
c

CD

EI".&oni. Colourins Bool
Elem.add and Elem.sub

Esc.pe Froh Moonbase Npha
Es€nrial tren.h Verbs

Foorball Pools Pr€dicioi

Forecatri.s.sjnsl. expon€niial
Fordasritrg'double ?rponenrial

FORTTI

H.C.C.S.

A.B C
A,B.E CD OB

Bs
B5

Ut

tlr

c
c
c
c
c
c
c
c
c
c
c

B

c

c
c
c
c
c
c
c
c
c
c

c

CE

JX
CT

GDc
c
c
c
c

c
c
c
c
c
c
c
c
c
c
c
c
c

B

B
B
B
B
B

B
B
B,E
B
B
B,E
B
B
B

B
B
B

Ed

Ed
Ed
Ed

Ed

Ed
Ed
Ed
Ed
Ed
Ed
Ed
Ed

B C,D

Exr?nd.d Colour till Graphi.s
Exp€rimenrr in Adifi.al

c
c

c
c,D
c,D

c

B
B
B
B,E

B

B
u

B C,D LM

GS

f llt.50
GY
LM

CM
E5
GR

!9.95
t20.08
t5.95
89.95

Fr.nch lrregll.r verhs

A&B COMPU|INC OCTOBER 1984

MODELS

/ K/A/
D

c,D

c
c,D

c,D

c,D

B
B
B
B
B
a

B
B.E

t6.00,
I7.00

c5.00,
!7.50
!6.95
t8.95
!6.95
19.95
t6.95,
f9,95
t4.50
f4.50
t4.50
t5.95
f5.95

!9.95,
4r2.95
t9.95.
fr3.95
t6.95.
t9.95

t15.00

f16.00,
,t7.65
tr.00
t4.99
17.95

!11,90
t4.95
87.95

!I6,E5
t34.12
!15.00
t12.00
t16.85.
tl6.r0
{4.95.
t6.50
t6.95,
19.95

e1
!7.50
19.95
f9.95,
19.20

r15.00

!8.50
!18.86

19_96
!6.50
f9.95
!9.95
!5.95
!5.95
t7.95
c5.75
!7.95
e7.95
t5.95

BC
A.B C
B C.D

BCsc
BC
BC
BC
BC
B.E C
B.E C
BC
BC
B C,O

Ed

t7.95
t7.95

t10.00
t4.80

r12.95
!13,50
!6.00

410.00
r16.50

f19.95.
t24_95
!r2.95
t7.95
f4.25

!8.00.
c10.00
f5.25

!8.00.
tr0.00

ts.25
t38.95
t9.25
t6.95
45.s0
!5.95
16.95
t9.95
t7.50
t6.95

tll.95
f7.95
i7.00
e?.95
t7.95

tl1.50
t6.50
r8.95

{10.00,
f23,00
t9.95,
f12.95
tr0 00

Ed
Ed

B.

Ed
Ed
Ed

Ed
Ed
Ed

Ed
Ed

Ed
€d
Ed

Ed
Ed

Ed

Ed

Ed
Ed

Ed

Ed
Ed

Ed
Ed
Ed
Ed
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F.osser (Machine Cod.)

Frun Ma.hin€ + Hon.sr Jo€

57 eddo@ Cte.c.nt

B
B.E
B.E
a
a,E
B
B
B
BEd

Ed
Ed
Ed

Ed

Ed

JS

c
c
c
c
c
c
c
c

c,D

,s

c
c
c

C,D

Hst B.ydnt. EA.cattonal) Sollu.rc

17 C. brids. ArooeBocno. eesi. PO2t 
'SX

H.rp.ttb. eA32 3?t

t24 Woo.tl.n.r. W.y

Bfit3 1DR

B
B

B,E

B.E

B.E

A.B

C,D

c,D

c

GE

SE

!c
BE
OG
SH

SH
ES
l(M
oa

OB

KB
OE

JX

t8.00
t6.99
l7 _95

{5.50
!5.95
t5.50
!7.50
r3.00
t6.95.
t9.95
t5.95
t5.95
f4.95

18.00.
tro.00
17.95.
t9.95
t8.00.
!10.00
r10.00

!5.50
!7.95
t5.50

t35.95
TE,OO

44.95.
f6.95

€r0.00
f6.?5
t6.95
t9.50

r17.65
t4.85

a.B.c

OB

(B

GX

RH
SE
BB

LC
SP
tc
FE
JS
B

c
c
c
c

c
c

c
c
c

c,D
c

C,D

B,E
B
B
B
B
B
B

G.m.. Comp.ndilm Br

6.fres of Deduc.on I il

GCE Maths (O) I 2

Franc€iSpain G?rman! lr
alrrBelsium USA Ind'a

16 95
r9.50
t8.95
t?.95
€7 50
46.95
!5.95

23 Conndtght Ct.rc.nt

s3() 5rs

c
c
c
c
c
c

B

B

B
E

B
B

Ed
Ed

Ed
Ed
Ed
Ed

Ed t6.00,
t9.00

r13.80
f9.95
49.95
r9.95

!4.95,
t6.50
f3.00
t6.95
t7.95
c?.95
16.95

t15.00
t6.95
15.45
I4,95
t5.50

!4-95,

ri.95
f4.25

r10.00,
c12.0{
!E.50
!4.85
!E.95

r21.95

t10.00
t4.88
€7.00
€5.50
(3.95

t24.95

JZ

t<B

El.ctronlc. Appli.d

cotary anrtid BtSa 1PJ

W..toa-Stpcr.Mo.e
Sorercet BS24 OBN

50 Elbotoust Sn.et

Gathna Coaurtlng

2l T.nny.on Ao.nt.

MP Sottoa.. & S.roic..

$a.e9.id. L62 2AE

Lldln.ll Conp't.r- A..l.t.d

24 A@n tole Ao.nte

Nrn.aa Citg Sg.tera

Srdon Sp.i,gr Wood
ci..t.diel.l s44 sxF

Kindn.b.. co a o !t.r s. roi...

Be.wi.\.upoa-fueed
rDtS 2AW

a c,D

c
c
c
c

c.D

B.E

,5

IU

,v

lrs

lx

G€rmdn hregular U€rbs B
a.E
B
B.E
B

CD

sl-r
GR
DL

Ed
Ed
Ed

Ed

Ed

B.iti.h Br o oA...tin I C o.p o r a -

35 ,tartt.hone Hieh Sn..t

Glycolysis - TCA Cycle

MGA

B
B
B
B
B
B
B
B
B

6M

Ed

Ed

c
c
c
c
c
c
c
c
c
c

C,D

oc
uti
GI{
SE

JX
SE

LC
DI

CornDdll IRl4 A.IW

Sinoa H....1 Sott@r.

213| 215 art t Stte.t

B

B

HN

l0l Ponland Cres.enr

lrtd.ll...t EAl ,LR

B

B
B

GM

W..t Yo.t.,nire BDl, sSX

c
c

c.D

HW
SB
LC
GK
NZ

tz

JL

c
c

c

D

c
c
c
c

c

c
c

B
B
B
B

B

B

Graph and Cha,ts PacI I9.95.
!9.20
19.50
!4.85Ed

BB
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SOFTWARE L/SI//UG.S
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SAFTWARE USTINGS Micro.ompnrins in -Ieachins

Invoices and Srarements

Ed

Ed
Bs

Ed
Ed

Ed
Ed

c

c
c
c
c
c
c
D
c

c
c
c

B

B

B

B
B

B.E
B
B
B

B
B
B.E

t5.99

HN

ts
SE
KN

l(T

GM

LM

GK
EB
OB

LO
XN

KU
TR
AZ
GK
SU
sU

GE
HE

oa

111-25

tl.95
t5.50

t9.95
ta.@
t7.96
!7.@
!7-95
!5.50
fa.00
t4.97,
r10.96
t8.97.
It0_94
!6.95
!6.95
t4.00

f7.95
t9.95

!12.65
!7.81)

e24.75
tl4-95
t19.95
t12.50
fr0.00
!9.95
!6.@

r9.95,
f9.20
t6.00
16.95

17.95.
[8.95
t9.25

!6.90
t15

t7.95
c5.50
t6.50

!7.95
fl2.65
t9.23

!6_95
t7.95
t7.93

!r0.00
t9.95.
e12.95
t5.95

c34_70
f5.95
tE.95

t10.00
t3,15.00
ftl5.00
e10,00
17.95

rl3.9s,
t1.62

r6.95
!7.95
f6.95
f6.m

!5.95
t24.95
{19.95

!14,50
!11.90
t9.95,
tll.50
t7_95
c9.95
f7.95.
f9.95
t6.95
t5.95
€4.48

t17.25
16.50
t5_50
!3-00
c6.95
49.95
t9.95

f7.90
!9.25

t5.95,
e7.95
!4.95

tt2
19.95
17.95

r10.95,
114.45

!5
t15.00

!6.95
f8.95

c
c,D

HS
sc

!5-95
t6.50,
t8.50
t5,95

Jisss & Slldhs Puz2l6

c
c
c
c
c
c

c
c
c
c
c
c
c

c,D

B
B

B
s
E
B
B
B

Ed

Bt

Ed

Ed

Ed
Ed

Ed

cc
MP
SY
ET
ls
LC

f7.95
!7.95
t9,95

c
c

c.D

B
B
B

B

a
8.E

JRCH
MO
tz
SQ
tz
IB
JZ
BO

&t

Ed
Eduu
Ed

ES

c
c
c
c
c
c
c
c
c
c

c
c

C,D

c
c
c
c

c,D

.B

.E

B
B
B
B
B
B

B
B
B

E
B

B

B
B
B
B
a

a,E
a
B.E
B
B
B
B
B
A,B
B
B
8,E

Ed

Ed

At

Bs

Ed
Ed

Ed

B.E C.D BO

Heli.oprer Fes.u./Tunn€l/

B
a

A,S.I(

a.B.c.

c
c
c

DS
SF
oc

GK

GJ
HM
DS
GM

XB

SN

HE

GE
JX
SE
NU
IT

c
c
c
c
D
c
c
c
c
c
c

c,R

Ed. SollEd
Ed

Ed

JX

GK
PB

Ed

Ed
Ed
Ed

Ed

Ed
Ed
Ed

Ed
Ed
a6

Ed
Ed
Ed

Ed

Ed

Ed

Ed

BS

B
B

B
i{M
CM

DO
BM

GK
SE

RR
IB
MM

G(
SH

c
D

c
c

t byrinrh. of ti Coshe

L€arning Comp?ndiuh I
L€ar.ins Compendiun Il

A.S.X

B
B.E
B

E
B
B

B

c
c

c.D

GE
OB

B
B
B
B
a
B

B
B,E
B

s!c
c
c
c
c
c
c
c
c

c.D
Ed

Ed
IJI(

'. ..1 Do
lnd.nnlii/Word Finds

ST

HE

c

c
c
c
c
c

c
c
c

c
c
c
D

c.D

B.E
B
B

B
B
B
a
B

c
c
c
c
c
c
c
c
c

c,D

RH

IJ
EB
EB
tz

CH

HI

HE

c
c
c
c
c
c
c
c
c
c
c
c

c,D

B

B
B
a
B
B
B
B
B
B
B
B

B c

c
c
c
c
D

c
c
c
c

Inde* Nrmberi.Easter
Index Nuinb?B-Chang.r

LM

lnrEn.tioml Spft ial As.n.
lnr.ru.nrion .ohm.rrirl
lnl.N€nll,on educ.rional

lnrrod!.hg Map Sldll. l/2

o,x.

o.I(.

JX
(T
ox
OK

SY
OK
CL
CM

Library D€u€y Clasiff ca.ion

UIi

B

B

Bs

Ed

Ed

Ed

Ed
Ed

B
B
B
B.E
B
B
B
B
A,B
B

tibr.rian/Word Find€r

Ia
IN
tx
CM

Lighrp€. Colougrapl,i.

Linea. Regrssion, Cor.larion

NH
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'9e4

MODELS A/8

a
B
B
B

///

16.95
l?.95
r6.95
r7.95
t5.00
t6.51)
f1.50
e6.50
e7.93

t6.95.
r9.95
l7.95
18.95

t14.95
t6.50
t6.s0

t .95
f9.95
t7.95
t7.95
c6.95
t9.95

!6,00,
e7.00
t9.25

e6_50
e6.50
t4.75
e4.49

f15.00

t14.95
f9_95

tt2_95
L7.95



Ed

UI

Ed
Ed

Ed

Ed
Ed
Ed

Ed

UI

Bs

Ed

Ed

Ed

Ed
Ed

UI
Ed

Ed
Ed
Ed
Ed
Ed
Ed

Ed
Ed

Ed
Ed
Ed
Ed
Ed

Ed

Ed

M!rh. Turor.. V€dor.

Meni.l An,hm€ll. Terl.
M.nr.l M.rh. .nd PlEe V.lue
Ma.y Mi..lon ro Mas

Ml.roblal Pop, Dyn6ml.t

Ed

Ed

Ed
Ed
Ed

B

B.E

H.C C.S.
aO o....fr.t r. Aenr.

n....e.n L62 6t,t,

rit.. O'. S9.r.t.

17, fl., C.&.al.l ltt...

B.r.rol CSt? al,Q

XR
c
c

c.R

c
c
c
c

c,D

c,D

c,D

!5
t6.95

ft6.65.
tl6.l0
tr6.E5
t59.00
tro.m
tt2.50
t9.25

e9.25

14.50
e7.9t

429.95.
r37 95
r5.95.
t7.95
!9,90
t7.95
t9.95
!7.95
!4.50
!6.90

r39.95
e8,50
!5,75

fl9_95
t7.95

t24.95
e6.97,
tr0.98
r15.00

e6.95
a6_95
r9.25

t5
tl5

I7.95
t34.95
t12.95
!6.50

tr0.00.
t19.00
t3_95
t5.95
tE.m.
tr0.00
!7.95

tll.95
t4.00

f u.95
t4,95,
t6.50

t!3.95

fr5.00

r7.95
fl6

t6.00
t9.95

c14.95
ts.95
ta.95
f6.00

OB

oc

OE

OG

orl

ol

of

c
E
c
c
c

c

B

B
B
E

a

HC
GJ
EH
HE

CE
CG
HE

KB

GK
ES
SN

LC

LE

LO

NB

,ro

irs

B
B.E
B

GD
MR

c
c

c.D

a c.D cl.*r.. sral2 IAE

cu
SE

GM
GE

t P goftsr. .na 5.n1...

ir....y.c. La, zAE

r,Idlir. 9o,ie.

tEt

lracr.aE-. gl-.Lrroi.

ctt ,flQ
CE s.is.. Srapon

shfr. sr2 ,Bw

Nl..rln Corp.r.. P@d!...

32 W... End Ao.ru.

i.tto..l En...tor Col, s.
la Btuot,a..t. Aenr.

i.e A.r.fltton Sortn .

CtE Llc,eoap.r.o

w..r St...t AN16 aPA

B.*d.lr. SLa l(rP

Dyt rl SA57 ,nX
O.Ll..t Co-crr.E L..t

25 A.t@rb. G..n n.

A.*.htr. Rel2 aatc

E .t St...x B 12 Tirl

L.tsi,on Au.a..l LOz AsJ

, GE..baot Ao.nr.

Op.lr. SottE.. L..l

S.o.fron Sf,l lrrl:

c
c
c
c
c
c

E
c
c
c
c
D

CD

B
B
B
B
B
B

B
B
B
B

B
B.E

GN

GM
tz

BO

CM

aBc

DDT
B
B
B

B

DI
SU
IB
BE

C,D

c
c
c

B

B
B
B

c
c
c
R
c
c

CD

Eg. Ber
Dl.l

ST
GE
GD
E8
DL

c
c

c,D
B
B

B.E
B.E
a
a
a

B

B

B
B
B
B.E
a,E
A.B
B
B

CUP

CJE

MED

D.A.C.C.

CM

DS

c!
GX

GX
MD

tz
SM
ES
DC

XT

SY

c
c
c
c
c
c
c
c

c
c
c
c
c

c.D
c
c
c
c
c

c,D

rn.h..r.r Nrt2 t ItL
65 A.i.b-ret. Aoa.,

Dtw

a

B
B
a
B
B
B

t6.95
t9.50
€9.95
!9.95
f9.95
c6.95
c4.95
e5.95
t5.00
!9.95
!9,9t
t7.00

!ri.@

B.E
B
B
B
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SOFTWARE LISTINGS

MX 80 Type 3 Sd€.n Dump
IJI( S/W

B
a

B

Ed

Ed

Ed
Ed

Ed
Ed
Ed

Ed
Ed
Ed

Dial

Dial

!5.75
r4.84
f3.75
t5.95
16.95
i9.25

r7.95

t15.00

t?.99
19.25

rll.90
r12.95
r17.95
r75_00
f3.95
r9_95
I9.95

a{.95.
t6.50
t9.95
t9.95
t9.95
r9.95
t9.95
r9.95

t7.95
t7.m,
f9.o0
f7.95
t6.95

t4.95
e9.95
t5.@

t4.95.
t6.50

!a_95.
t6,50

{4.9s.
e6.50

r4.95.
t6.50

t4.95,
!6.50
!7.50
t9.50
!5,50
I6.05.
r9.95
t8.95
t9.95

1.95
I t4.95.
er9.95

!9.95
flE.'r0
c23.00

!14.95.
t19.95
t24.95

t6.00 i

t6.95
eE.95
!a.95
!5.95

tl0.@.
t,2.00
r9.95
t8.00
I6.0

t6.95
e7.95

B
B

MS

IT
t(N
HE

sc

DL

c
c
c
c
c
c

Ulcror in CI...@r 1.5
LCt

B

B

t8.00
t24.9
t20.00

!14.@,
tzE.00

t7.95
!49_85
!r2.51)
t26.00

t6_5t
t6.95
t6.90
!5.95
t6.oo
€9.95
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GJ
Pf

cc

AE
CU
ot
tz
tz
HI

GJ

SE
BB
AB

MP

XN
GX
xc
aa
JZ
t(H
JC
JC

/Al
e2E.75
t7.95
e5.95

Ui
Ed



Sp.llch.cl lWo.dek.)

Spitire Fllghi Shul'ror

Ed
Ed ECL

Bug Byr.

JC
JC
GK
MB

KM
IIL

Ed
Ed

Ed

Ed
BE
ES
SN

T...h, l. th. CElrd

c
c
D

c.D
c

c.D

B

.B

B
B
B

B,
B

a

B
B
a
B

ed
E4
Ed
Ed
Ed
Ed

Ur
Ur
Ed

Ed

Ed
Ed

Ed

Ed
Ur
B.

Ed
Ed

c
c
c
c
c
c
c
c

t4.99

!6.95
el.93
!5.99
f8.0n

t9.25

tl1.90
tr9.00
t4 95
t6.00

15 95.
t?,95
!{.45
r5.99
87.95
t7.95
t9.95,
19.20

t6.00,
t7.00

t6.@,
r7.0{,
17,99

t10.00.
t12.00
!24.15
t5.50
!7,95
t5.50
t7 95
t9 25

!3.50
!6.50
t9,95,
!9.20
r9.50
I7.5ll
f7.95
f5.95
t7.50
t6.50
!s.95
ss.50
!9.95
!9 95

rra,95
c7.95

t2a.95
tr9.95

e1_95
t7.95
r7.95
t4.95
t6.99

45.65,
r6.95
[7.95
t4.65
t7.95

r15.00
t?.95
t6.95
t4 00
t6.05
i5 95
r6.95

t4.95,
!6.95

rr0.0o
t5 io
t7.5{)
t3.95

tla.95

t7_95.
t10.95

ECr
Crlftn
A,S.l(

BaC Pub.

c
c
c
c
c
c

c
c
c
c
c

,D

c
c
D

c

B

a

B

B
a
B
B

B
a
B

a
a

B
B

a
B
a

B

B c

c
c
c
c
c
c
c
c
c
c
I
c
c
D

c

c
c

c.

GC

XB
PB

HW

Et
GA

BE

NT
SU
CM

c
c,D

c
c
c
c
c

B
B
B
B

a

B

B
B

EL
SE
SY

SU

HRH

B A.C

CRL

r.J.x. s/w

c,D HH

ca
HN

5C

NT
t{s

KI
IT
EB
sc

KB

RB
NT

Ed

Ed

Ed

B3

Ed

Ed
Ed
Ed

B.
Bs
BS
BS
A.

Ed

Ed
EN

Er

Ed
Ed

Ed

Ur
Ed

Gm
Ed

Gm

c.o

c.o

HI

HI

cx
BE

SY
ta

Klr
SE
HE

KU
XU

FB
FB
s€
GX
NU
KU
t-I

tz
5U
SY
GX

GM

tz
AS
HH

Strd&b .nd vri.m6

Highlighi

c
c.D

B
B
A,B
B
B,E
B
B

a

B
B
a

c
c
c
c
c
c

B

B
B
B
a

c
c

c.a
B
a.E

Sro.k Co.tol,.llstific.rion

Sro(k Conrol.Roq .nd Rol

I J,K 5 \,\'

hBH

c
c
c
c
c
c
c
c
c
c

c.D
c
D
c
c
c
c
c
c

c,D

a
B
B
B
a
B
B
B
B
B
B.E
B

KX

c
c

a
c
c
c
c

c.D
c
c

CD

B
B
a

B
s
A.B

B
a
B

B,E
B
B
B
B.E
B
B
B.E

Th. CotuDur.r Progr.m6.

Th. Cofrrr.r Ptosr.nm.

,roir VLy ..4 Eo.. L..t
Dt.tdtrrton C..r..

gl..t 9....t POaa tSA

a tl0.m

E.B,C.
A.B

ft0 ,o
t10.29

SroryA - Spa.ish Gold CH

L..ror ,ro...
27t.rrt Xl.t Sa.
,-rAo. Ul6 ,Lz

99 3ontu P61....
Btr ,i.t C.rDt.'
ALn . tod

.'f,tp,.l. Lat ,9F

t..rt.t .l E r.c..lon

E .d.. r..t.a.Ll E ..t.

(.-b'taa. arrl*,.t r P,...
Etl,bt4rt E.lrl,t

fE

Ll

w

uc

vo

w,

SE
DX
GD

st
Dl(

OB
6t / 6, PolTob.llo Rdtt

7 St. A.a..r. Clo..

12 Col,.tLt. Ct..c.nt

r.J.l(. srw

BE

ss
IT
SY

JZ
JZ

c
c
c
c
c
c
c
c

.1,

a

B
B
a
u
B

B

9Y

av

SOFTWARE SUPPLIERS

SOFTWARE LISTINGS

CONTINUEO OVER

AEA COMPUT'NG OC|OBER 1984 187

!a.66
C,l.85
r5.99
!9-95
r9.95
r6.00

17 -95
t7.95
e5.95
f?_50

e17.23
t6.50.
tll.00
r31,.00

tr0.00,
t12.00
{10,29
t9.95

t25.m

t6-55,
t7.45

t2r.95

t7.95
e28.75
t2.00

ft0,00
tr2.65
ctl.95
t6.50
tE.95
c3.50
t6.@
t3.00
t3.95

trl.95
!6.00,
ta.00



SOFTWARE L/SI//YGS

U.&r.r.ndlng Your we.rh.t

Ed
Ed
Ed

c
c
c

c

c

B
B
B

B
a

ca
CR
cx

IN
KB
HE

f8.95
t6.95
e9.99

B.
Ed

B OL

Th. L.rminq Svndrom.

Th. Cun. ol N.vrone

Th.lh@r.m ol Pylh.so6.

OK

D,A.C,C,

sr.rr

Ed

Gm
Ed

Ed

Ed

Ed
Et

Ed

ar
Ed

Ed
Ed
Ed

Ed
Ed

Ed

UI

Ur
Ed
Etl

ed

Ed
Ed

Ed
Ed

Ed

Ed

Ed

EB
QS
OK
DB

UI

UI

UrDC
GK
SM

NI
ct
NI
OB
Pf
DE
ST
BO

IB
SL
LC
RH
5S
SE

DK

f11.95
!6-95

tr0-00
t7.95
!7.95
c7.95
r7.95
I6.95
t9_50

t20_00
tr0.29
t6.95
{8.95
TE,05
t7.95
It.95
tr.t5
t4.9,
!10.96
!E-97,
410.98
t7.05

t5.95,
t7.95

et7.23
et7.25
e9.95
t6.95

t59.00
fra.95
t9.25

tt5.00

!10.00
!2r.@
t27.00
t34.00
t9.95
f4.95

!9.95
t6.90
tt.E5
t9,25

t6.50
!6.50
4t.50
!7.50
!6,00
t7.95

rr2.95

16-95
t9.95
I7.95.
r10.95
t5.95

!5.95,
f7.95

t4.95,
t6-50
t6.50.
t9-00
t6.90
t9.95

fl6.E5,
Il6.l0
t9-50

Esa S

B
B
B

a
A.A.E

s
B.E
B

B

!7.50
ttl,45

9.50
!4.00
r6.95.
!9_95

t35,00

t2l-50
t9.95
{7.95
t3.95

t45.95
r8.95

110.00

u0ll
Utl y EPROM

ASD Lrd

B c
c
c
R
c
c
c

CD

c
c
c
c

c.D

MK
GC

tc
QI

OB

E8

EB

FB
IU

ttM

SY

FE
RH
BE

XN

c
c

Thomb. ol Ark.nllone

a

B
B
B
B,E

B
B

B
A.B

B

c,D

C,D

ox
XB
BE

cc
TE

HN
HN
SU
GX
HC
SY
HE

c
c
c
c
R
c
c

c

c
c
R
R
c
c

c
c
c
c

c
c
c
c
c
c
c

B

Toh Thomb Adurw. OK
BAC P!b.

PACE

3ln t

2@2

a
B
B
B
B

SU
GE

HE

(

B
B

B
B
B

BC
A,B,E C
B.E C.D

vall€y ol rhe Ph.rolhj

D
c
c
c

c.o
c
c

B

a
B
B
B
B
B
B

c
C,D

c
c
c

c

B
B

B

B

B
B
BEd

DL

PB

R
NEC NC

g.t

188

BB

AEA COMPUTING OCTOBER 
'984

A/B

'q
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r
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I
t
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/M !7.50
t74.95
t9.25

!3.95.
45.50
!9.95
r2.00
!9.95

rr9.95
!s.50
t4.00
!5,75
t5.95.
!7_95
t5.95
t7_95

c,D

BC
BC
BC
B.E Cac
BC
BC
BCac
BC
BC
A.B C
A,B C
BCac
BC
B,E C.D
B.E C

B,E C.O

BC
B C.D

H.C.C.S.

B!
Ur

Ed



B
B

B
B
B

B
B

B

B
B
B

B

c
c.D

OE
IS

e6.33
!7.95.
tlt.95
!r4.95
tr4.95
!16.t0

BS
Bs
Ed

Ed

Ed

Ed
Ed

ED
Ed
Ed

Ed

Ed

Ed

BS
ED
Ed
Ed

Ed
Ed

Ed
B6
Ur

EA

Ed
u
Ed

Ed

Ed

B.

Ed
Ed
Ed

Ed

Ed

c
c
c

PS

(B

c
C,D

GK
CM

!5.95
!r3.95

+ !1,62
415.00

17.93
!4.95

et0.00

t10.45.
t13.45
!3.95
f6.95
r5.95,
f7.95
e6.95
e6.99

fl l.50
ts.95
t7.95

{l1.45

c,o

Ed. Son
SY
ES

c,D srl

B
B,E

c
c

c.D
GK

Whol€ Numb.r Arirhnaic
Whlr. Baftou. C,nqu.nns

BBC Pubs

B
B.E
B
B
B

c
c
c
c
c
c

OK

KB

B

B
B
B
B
B
B,E
B.E

c,D LM

QS
GK
DO

ES
GR
BO

t9.95.
112,91
!6.95
t?.91
t7.93

t29,50
!4,95
t9.95
f8.97,
410.94
t11.90
e9.95
t9.95
t9.95
t9.95

f19.95
t5.75

419.95,
124.95

t10

f6.50,
e8.00

t11.90
r9.95
r9.95

e17.25
t5.75

ttl.90
!4.95.
!6.50

Et7.2t
t4.50
t5.95

Ed, Son

c
c
c
D
c
c

C,D

B
B
B
B
B

B

B

B

B

c
c
c
c
c
c
c

,D

c

SU
RH
DS
SU
GM

c

ron c,D

c
c
c
c
c
c

c.D

DL

Brc 3'lt(
A,S,K

BE
B
B
B

B

GIt

IC
AS

DL

B
B
B

B
B
B.
B
B

c
c
c

lc
OG

E

c
c
c
c

IT

SE
GX

t10.50
f12.00
t7.95
t6_95
f6.65,
t10.40
t8.97,
!r0.98
!9.95,
e12.00

B.E

CD

c,D

c.D

BO

X CAL H.C.C.S
B c

R

c
c
c
c

PT
HC

!6.95
f65.00

s
B
B

so
KN
GK

\7.9s
!6.50
86.95
t3.95
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USER OF THE BBC MTCRO

A&B Computing, now a monthly publication, is entirely dedicated
to users of the BBC Micro and Acorn Electron.

Priced at just f 1.00, forthcoming issues oI A&B Computing will
contain features on all aspects o{ computing with the BBC and
Electron. There will be courses on improving your techniques in
graphics, sound and assembly language. as well as reviews of
software and hardware. the latest in applications and systems.
A&B will also publish plenty o{ exciting games, educational and
utility programs for you to run. Indeed everything you will need to
make the most o{ your BBC Micro or Electron.

So, no matter whether you're a raw beginner or an accomplished
programmer, we're sure you'll find A&B Computing the magazine
you simplg can't do without.

DON'T MAKE YOUR BBC MICRO I\4ISS OUT, SUBSCRIBE TO A&B COI4PUTING TODAY!

Ilrrrrrrrrlrrrrrrrtrrrlrrrlrrrrlrrrrrrrrrttrrl

tr
tr!

IIrr
I
!
TIrIIr!IIr!II

Subscription Order Form

Cut out and SEND TOr
A&B Comput ing
Infonet Ltd. .

Times House.
179 Marlowes,
Hemel Hempstead.
Herts HP1 1BB

Please conrmence my subsciptron
wrlh lhe very nexl rssue

SUBSCR;pTION (tick o as

RATES appropriatc)

118.00 for 12 issues UK.
€21.00 for 12 issues overseas surface mail
f24.0O for 12 issues overseas mail.

I od .nclo.lng ,ny (d.r... e. ncc...dty)
ch.qec / Po..el O.A.. / rn..d.rtonol on.y

otdcr lor L-
(mad. parabt. .o ASP Ltd)

on
Dabr. ry Ac.c.. / Bdrcr.ycd.d'

('A.r... o. n.c...e,yt

ril
!rrl!

S and include post codosPlease use BLOCK CAPITAL

NAME (Mr/Mrs/Miss) . .

ADORESS.

IIrI
TIIIIIIItI
I
TIr

POSTCODE

Signature

Oate . .

ITII!IITITTIIIITIIIIIIIIIITIIIIIITIIIIIITITTI

:rElltra

-

, YISA

FOR THE
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A & B'S NATIONWIDE
DEALERGUIDE
01 r 437 0699

BEDFORDSHIRE LANCASHIRE

'JC\.,J

COMPUKWIK
rHo,"e & Conl..-:: : : .. i- . ..,s tiJl
Ullc a A.:n,.
specasng. ..:.'-1r.tjBC
Asc sr.r.k-c ..r :-::: -: :.:.::.r-: dsc
dilas pcrLa'::'.'.: :_ ::::r:.arssores

22 Market Square. Biggleswade,
Beds SG18 8AS

Tel: 0767 3't7300

TOTNES COMPUTER SHOP
4 The Plains, Totnes, Devon.

Tel: 0803 866095
Compuler earn ng cenlre N,l cro co.npulers ior
home and b!sness p!s per phera srsoilware

and accessor es

MAIL ORDER ENOUIRIES WELCOME

BAYTREE
COMPUTER CENTRE

Autho.rsed Aco.n Servce afd lnlormalon
Cenlre Upgrades repatrs and Ju range oi

soflware Computer books specralst
13 THE PBECINCT, WATERLOOVILLE,

HAMPSHIRE TEL: O7O 14 3084

lTlicro choice
Educational Computing Spscialists
OI|cial Acorn dealer and servtce cenlre.
Econel instal al on cenlre Large range ol
periphera s and spares lor BBC N4icro,

159 Havant Road, Drayton, Hants.
Tel: Portsmouth (O705) 327591

H|f(fI Mrc.ocoMpurERs
120/122 Oar\ en Sl.eet, Blackburn,

Lancs Tel: 0254 672214
Open gam to 530pm Nlon-Sat (excepl

Thurs gam lo I2 30)
ACORN/BBC DISTRIBUTOR

Fo(h and Pasca ior BBC l"[c.o and jor Epson
hX20 Pn,rlers D sc Dr \res. Consumables

L.lC,h c,rnpu,,r SJtt.ntt
Oflicial

NEVEF KNOWNGIY UNDEFSOLO
Acorn/8BC dealer and servrce

cenke 75 Cro$ Street, Srlc. BBC Model B,
Electron, Oisk Orives - Comana disc drives
lrom CSX C139. Phone Jor prices ol largor
disc drives. Shugad 100K singles, BBC
discs. TV (monrtor accessories I sorlware).
Printers - Epson FX80, RX80 and many
more. Also Sinclair agents. Oric agents and

lhe Dragon ssrvice cenlre.

ServiBg BBC users arollnd lhe Norlh
We$ Head of,ice - 11 Nratn Slreet,

Wigan. Lancs WN11 1OP. Tel: (0942)
44382 Branches al Bolton Chorley,
Preslon Warrlnglon and Stockporl.

I
(09367)3342
(09367)61249

ESTUARY
SOFTWARE PRODUCTS

Esluary now haveBBC s n slock logelher wrlh a
wde range ol soitware and accessores
Complele spares kil n stock. The home

compuler centre
261 VlcloTl. 4y.., Soulhend-on-Se!.

Phoner (0702) 343558

\i
syrem Supldt S.rtc.!

Comprer€ range olAcorn A Appl
p€flpherals, €nhancements

Authoriz€d service centro lor
O,ficial Oisrributo/ Ior Acorn

counriss ot
Cheshr€, Merseyside 6lr Manchester & N Wates

FAIRHURST INSTRUMENTS LTD
Complete range ol BBC equlpment

nclud ng Econets. Pr nlers, P ollers.
ColoLrr l\,4onilors. craph c Tablets. Up-
grades DrscDrrves, Dlsc Conlro erchips,

Torch Compulers 280 Dlscpack.
Exlensrve range oi Software

Oean Court, Woodford Rd., Wilmslow,
Cheshire Tel:0625533741

BREWER & BUNNEY ECS LTD
Technology Cenlre, 70 Union Slreet,
Lambouhe Tel: 0209 712681/716085

Wide range of software, Business,
Education and Games. lvlonitors,
Disc Drives, Leads, Cassette

Hecorders.

FALSOFT COMPUTERS

BBC N/l cros Dsc Drves Prnters
Teac and l'"4 tsubrSh Drlves. N4onLlors and
Soflware bv Acorn Gem n A&F Program

Po,!er Bugbyle Sollware lor a e1c

8 St. George's Arcade,
Falmouth, Cornwall.

Tel: 0326 314663

DARLINGTON COMPUTER
SHOP

oii c a B3c 1,4 crooea er afd serv ce cenlre
F, 'a.qe or mo.4ors drsc dr ves and pr nlers
..-rn9 it'c,r 280 dsc pack Ava labLe 10r

aenronslral on

75 Bondgale, Darlinglon, Co Durham
fet 0325 487478

THE DATA STORE
6 Chalterlon Road, BrcmleY, Kent.

TEL:01 - 460 8991

Open: 930-530 l,4ondays 10 Saturdays
(Closed WednesdaYS)

OII cra Acorn dea er for w de range oi
BBC so,lware and PeriPherals

K Lrlgh Clirrr'l,ul.t Ststentt
ri- iIEVER KiIOWII{GLY UNDENSOLD
Oll.ral A.orn/BBC dealer and servi.e centre
? Coyenlry Rord, Hlnckley,Ielc. LE10 lOF

Tel: 0455 612139

BBC Mode B Eleclron Dsk drves - Clmana Drs.
drves rrom CSX al49 Phone ror pr.es large, drsc
dr !.ps Srruoarll00h s no es BBCdscs.Tvlmonlors
i..es.orei A soilwarel-Pr nrers - Eoto. Fx80 Bx80
and many more Aso Srnca r aoenls orc aqenls and

D.agon servrce cenlre

MICRO.MAYS
OFFICIAL ACOFN/BBC OEALEF

8BC Mode B. Eeclron Prlnters: Epson FX80
RX80 Shnwa CP80 Sekosha GP]00. Slar
DP5l0 Disk Drlve3: Teac l00K srnge lwn
ShLrgarr r 00h s ngles. BBC D sLs Tvlmof lors
accessor es and sollware) Aso aqenls lor
Alar Commodore Srnc a r. Or c and Drago.
MAYS COMPUTEFS, 57 churchg.le, Cily

Ccnlre, Leicesler LEI 3AL (0533) 22212

MEOUJRY EEMPUTERS TTE.

. BBC aulhorized dealers and serv ce
cenlre. Torch 280 disc pack avarab e.
Our own credrl lacillies. Access and

Barc aycard welcome .
We are open I I I 5 30 six days a week.
141 New Rd., Chalham, Kent ME4 4PT.

TELr (0634) 826080

ESSEX

LAMBERTS
Otf icial BBC Computer

Stockists
1 07l 1 09 Burnley Road. Paddiham

Burnley, Lancashlre

TEL: (0282) 714s9

GREATER MANCHESTER
HAMPSHIRE

COBNWALL

co rutEBcEitac
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DEVON

CHESHIRE

KENT LEICESTERSHIRE



A & B'S NATIONWIDE
DEALERGUIDE
01 - 437 0699

CR OYDON
COMPUTEB
CENTRE
Orlca A.orn deatr ano ser!c..enlre F!
ra.ge r:r1 !cr phera s arrd spar-ps ror atsC lV].ro

E eclron icrct elc
29A Brigslock Bd, Thornlon Healh, Surrey.

BB]NG TH S COUPON FOR !5 D SCOUNT
T.l: 0t - 609 1280

ilPreS
PEDRO COMPUTER SERVICES LTO,
43/44 Hoxlon Square, London N1 6PB
Tel:01-739 613a Teler:295931 unicom G

We spec a se in BBC hardware add-ons

THE VIDEO PALACE
Londons largest home computer
store. l\lodel B and Torch. ZX
and Commodore 64 stockists.
Full range of qames software

100 Oxtord Street, London W1
Tel:01-637 0366

TWICKENHAM COMPUTER CENTRE
Acorn . BBC . APPle. Commodore

N4 cro Compulers lor home and busrness
ptus perrpherals / sollware and
accessofleS Alwavs a wlde ranqe n slocl'

al
72 Healh Road, TtYickenham, Middt.

TEL:01-892 7896

HICROfAiI
Gorrl|'rrtcra

ACORN STOCK STS & SEFViCE CENTFE
Comprere ranqe or Aco,n,BBC aqu pmenr 8 up-
qrades Prnrers (5rar Epson Jur ) Drsc Dr les
(Pace. Torch 280) Spec alist BOM s & per pheral
equipment (so idrsk compuler concepls Educa

t onal Soliware elc )
Ralnlord lndusttul E.tare, Mill L.ne, Ralnrord,

Sr Helens, Mc6ey3ld€, Tel (074488) 5242

SP ELECTRONICS
Specialisls n BBC Computers, Drsc
Drives Prnlers and exlensive range of

software
Ful alter sa es serv ce

48 Limby Road, Huckwall, Notts.
Tel: (0602) 640377

LORNE COMPUTERS
Author sed BBC. Torch and Apple dea er.
Epson and Juk. pr nlers Pace disc dr ves
and Kaqa monrlors B!s ness educalroaa

and lersLrre soitware
12 High Slreet, Oban, Argyle PA34 48G

Tel: 0631 65635. Telex: 778548.

IIJEST IDFST
PEBSDNflL EOMPUTEBS
BBC Acorn and Torch dea ers Bange oi
Drsk Drves Prnlers and [4ontors.n

display
47 Kyle Street, Ayr.

(0292) 28s082

!
COMPUTER
CABIN-

Olllclsl Acorn computer dealor .nd BBC
aervlce and lnlormatlon cenlre lor

Sl!llordihlre.
24 The Parade. Silverdale, Newcasll€, Slalls.

Tel: 0782 636911

Suffolk Computer Centre
8AC M,crocompuler Servlce & n,ormalon Cenlre

MrcrocompLrters. Drsc D ves. [,4onttors
[,lalr \ 8 Da sywheei Pflnrers . Joyslcls
Casserles. Lrghl Pens. Graphrcs Tablel

Books & Sollware

3 Garlan.l Sl., Bury Sl Edmund!.
Telephone: 0284 - 705503
Open Mon Sat 9 5 30

S!MNETT COMPUTERS
LIMITED

one ollhe uKs aroesl ndepende.l supplersolnn.f.
compuler equ pmenl R ng 0l-5a1la95 orvs l u.l r4
Sl Ceorges .d Esl 380 Bchho.d Foad (.qslon

upon Thames Su(ey KT2 5OA

BUYING GROUP _ YES THAT'S USI

o
o

oooooooooooooooooooooooooooooo o

oooooooooooooooooooooooooooocg

o

o

ACORN BAC COMMODORE

COMPUTERS
PauL E ectr ca L1d. 250 252 Grand Dr ve

Raynes Park SW20 0l 542 6546
ALSO TRADING AS

Woods Badio 257 Lavender Hil. SWll
a1 228 2682

Sut;r a.a r_l.tars r. laJialoi a.a Lo.. Cor.. r

We slock a

wide.ange
ot soflware
books and
peripherals ffireif

Local
seftice and
no hetn
mail order
cenlre

Esplan.d., Ledicl(, shefland r.res (0s9s) 2145
aBc

H((I
533 Durham Boad, Low Fell, Galeshead

TEL: Newcr6lle 091 487 2469
Cpe, 6 4a,1 !r .. :ilirp.r Sal tLt:- r._rtr.nl

ACORN/BBC DISTRIBUTOR
Forlh and Pasca lor BBC f,4 cro and for

Epson HX20 Pr nlers Drsc Dr ves
Consumab es

ABERGELE COMPUTER CENTRE
8 Water Street, Abergele, Clwyd.

0745 - 426234
BBC Acorn Torch slecra sls A so fira n

agenls ACT S,rus Aprcol Zenrth

D sk Drv.s. Pn.rers Joysr cks 8ooks.
I/lon lors Lirrgc soilware sa eclon lor ga rcs
and bus ness AccessrBarc aycards we.]o,re

LEAMINGTON HOBBY CENTRE

fu Eoa @
Warw cksh re s so e ofltoa BBC Micro Dealer
and Servce Centre. Speca sls rn Monilors,
Cumana and BBC Drves and Epson Prnlers
121 Regent Street, Leamington Spa.

TEL: (0926) 2S211

I

ti I tl i, ll','/i I
The leading B,B.C.
dealer in the North

:

LONDON WEST SCOTLAND

BBC B's Plus Range ol Prinlers/Orsc Ddves/
Monitors. On Site Servicing/Upgrades -

Variety of Sottw.re
Cou6es o.l 8gc Micro lrom c15.00

Illm--Et?*EJ
195 fondo. Rd., Burqess Hill, Sx. Tel:04446 45636

MIDDLESEX

STAFFORDSHIRE WALES

MERSEYSIDE
WARWICKSHIRE

NOTTINGHAMSHIRE
SURREY YORKSHIRE

4{t8qx,
2AA

rom.ftYooo

IE-L@6
l{otf}t
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STATACOM LTD
234 High St., Sulton 01-661 2266
Sotlware: Busrness UIllly and games
Oisc Orives: LVL (Teac) lvlilsub sh and
Canon Prinlerc: Epson. Sekosha OKI

Slar and Jukr
Open: 9am lo 6prn Mon-Sal (Fr li Bpm)

sussEx

SHETLAND ISLES TYNE AND WEAR

-c$\1j1t\
U&irtrld

;

:



Do r! D o

Lineage: 40p per word. lll E
Semi display: 19.00 per sing e column centimetre
R ng for informat on on serles bookings/discounts.

All adverl semenls rn tfr s sect on musl be prepard
Ad\,ertrsemenls are Sccepted sublecl to lhe terms and cond lrons
pr nled on lhe adverlrsemenl rale card lavarlab e on requesl)

Send your requiremenls to:
WILL FOX, ASP LTD,
1 GOLDEN SOUABE, LONDON YY'I.

01
I

437 0699

A & B COMPUTING

SOFTWARE GATTIES DUPLICATIOil aDD-OLS

.€yg9us Two
. ^\ CoMPUTER GAMES/ " '-J WE ONLY SELL THE BEST

Blagger

Micro Oymprcs
Footbal Manager
The Hulk

uTtLtTtEs (a

Lrsp
View Pr nler Cassette
Crealrve Graphrcs

c8.25
87.25
9.4.25

r14.25
e5.25
t7.25
t7.25
e8.9s

€16.85
e16.8s

e9.95
t9.95

AUSINESS (All Gemlnl)
Dalabase r18.95

418.95

Wnle or phone now ior sorlware/accessories brochure Please slate BBC
machine oespalch by relurn, orders up to t25.00, olherwise a low 3 days

U.K. All pfices include p&p Europ.: Please add 75p. Orders wlh
cheque/PO lo:

62 Woodlrnd no.d, Chlnglord, London E4 7EU. Tel: 0l-529 1891

jbs records
COMPUTER PROGRAMS

Bea r'me or lsrow) Hiqh speed pro,es.
so.a casse e oupr.aton and Blanks r
- 1000+ CompLIer p nled casselle
Labels BBC Dsc Duplrcalon and U.
,ormalled Drsks 1 500r Fad securly

de Nery serv'ce
lbs records - a dlvlsion o,

FrLiEPBor{D lTD. 19 sadler3 waY,
Hertford sc14 ,oz 0992.551188

JOYSTICKS
For EEC lcro, lop qu.llty loydlcr.
al an amazingly low Price OnlY
t1095 a par inc uding P&P Easler
lo handle and laster than olhers
.osl'nq twce as much Ch€ques/
POs fo Perllron, Dept A8, 21
Woodslde no.d, London Nl2

9Et{.

NEW TO COMPUTING

COMPUTER SOFTWARE and
accessories. Send 2 x 16p slamps
,or lree lisls stat ng which
cornpulers lo: E eclronic Facilities,
3 High Slreet Sandy, Beds SG19
1AG

WANTED. L4achine code pro-
grammer (BBC) tor developmenl
work on exciting new project equily
share Exeler area. Tel:Tedburn Sl
N,4ary 302.

. i Compuler Work5hop on
01-318 5488.4 Lee Hagh Road,
Le*isham. London SE'13 5LO.

pyou garn skrrrs rn

drcns Hohday Courses also

:._ -.,_ ,,rzitc zxSl

Colr 45 Automatic. as lsed
by U.S Army rdealstaqe
prop wirh amho !5.25,

Snob rc.e Police SPecral
wilh silence. and ammo
!4 70. Cariag€ 50P

Coll.45 as us.d bY U.S.
Pollce oepanmenl. ldeal
stage prop wilh ammo

dear lo. video I lm making Mail order
only. Send cheques or PO to

Rrz:6m.xr2,80 s.lhu6l Nev nd,,
Lond6n SE25

BBC. Unwanted software: Gemini.
Cash Book, 830.00. Software for
all purchase/sales ledger e20
(each). Al originals (disk). M.
Mynott, 116 Churchill Road, East
Barnet. Herts

MICBO-SERV for experl repaks
to BBC machines and disk drive.
For delails call or wrile 1o: Unil 4,
Denny Workspace, Denny, Scol
land FK6 6DW Tel: Denny (0324)
823468

SICK OF "ILASTING GAIiES"
BOREO WITH POII{ILESS
"ADVEI{TURE GA"ES"?

Then use
TREASURE HUI{T TOOL KIT

lo solve alanagrams codes elc
and wrn brq cash pr2es Ava lable

on cassene ior BBC B.'
Send cheque/PO ior 14.95 tol

G. W. COI/IPONENTS.
50 O.kkee Lrne, lrrmlleld,

Not NGl8 3HL.
'For BBC DOS users send us
your d sc wlhlreearea nslrucltons
wrh 14.95and wewil relum a copy

lo you

HOME ACCOUNTS.
Use your home comouter!
Comprehensive coverage ol bank
accounts, credit cards, HP., elc.
For BBC and ELECTRON t845.
Free delails Discus Soltware.
Freepost, Windmill Hill, Brixham
TQs 9BR. (080 45 55532).

TYPE INVAoERS BBC B. allack
by etlers or words kll by lyp ng
them correclly. I0 d fferenl eve s
4 speeds suts ohrld or expert
Cassette C6 95. D sc !l0 50
Cars,,!el Oornpluers. Carswell
Barn Faringdon. Oxon SN7 8JN

TYPEASY BBC B or Electron
comp ete typlng course I39
graded exercrses error c h ecks.
I rner Cassette 18 95 Disc 112 50
Carswell Cornpulers Carswell
Barn, Faringdon, Oxon SN7 8JN.

DATACRUNCH suite of pro-
grams ior common paramelric,
nonparamelric and regression
statistics, e12 each. Delails SAE,
OUS Sottware, Wayside House,
Letchworth Lane, Lelchworth,
Herls (BBC 32K)

193

OATA.WIN l-orse Rac ng New
- a a- 'a' 8BC B 1op rated_: ::a ':--l ;erl? eas y. rmpress
: -=:-:a Se'c !19 95 to Data'

.. _ : --_a- qoad Exrnoulh.

COMPUTER SOFTWARE
EUSIXESS AND GAMES FOR

TIOST COMPUTERS
::-"::::a: ' C20 BBC Atarl

aE
'q
q

'er€as€s lor CBM 64, Spec.
8BC. Aran. Dragon, M2700

LJ S.rr.rcL St. Old'! Rord.
Si'rt!o.i. N.. B!ch. Comwlll
€tu3 9AF Tal: (m88) 4179

AUCTTONS

WAl{TED

MICRO COMPUTER
AUCTIONS

Regular monthly auctions lor all micro hard & soft-
ware. Send for entry form or next catalogue to:

MrcBo coMPUTER AUCTIONS (A&B)
Northington House,

59 Grays lnn Road, London WCI 8TL.

TEL: 01 - 242 OO12 (24 hours)

FOB SALE

REPAIRS

- i.: ::":_-'.3 ,cTaEER 1984

SOFTWARE
APPLICATIO}IS

SOFTWARE
EDUCAT!OI{ALSOFTWAFE



ACCESSORTES
THE ,,DISC

DRIVES5.25

The only expandab e console for the BBC The
consoe wil house disc drives, 2nd processor
lelelext adapler elc With al wring oul of sight
w th n the conso e Comlng soon: an extra boll
on module for exlra expansion space Yes this
consoe wil qrow wilh vou. Basic console as
shown only t44.99 + VAT plus 84.00 p&p. Send cheque made to
Silent Computers Malch ng pfinter sland can doLrbie IoI VDU sland
over the m cro. on y i14.99 + 12 00 p&p For more delails SILENT
COMPUTERS, 27 Wycombe Bd., London N17 gXN Tel:01-801

3014. MAIL ORDER ONLY. Vlowing by appolntmenl only.

sBBC CONSOLES

ANNOUNCEMENT

STAR COVERS
Frnesl qualrly proleclve covers n
De.orar ve Vvnis Chorce ol
Maroon Blue 6r Crearn al wlh
pped edqes Your 8BC coler lor
[300 complele Covers ava able
lor all olher Micros Ask lor
quolaton lor specia .)qulpmenl

covers send I

Star Cor.[, Unlt 4, KGnnelh
Sk..t lndu.t.l.l E!t!la, Latal. 11.

Tcl: 0532 455740

TO FILL THIS SPACE
PHONE WILL FOX
FOR DETAILS ON

01 - 437 0699 Ext. 331

BBC/ELECTRON IMAGE
Th s lll malelaoeb3cl upcopermuslbe
rheDesl avar!abe .opr.o wlhpraclrcallv
every proEam avarlable - probabe over
q9q% tr c.n ocl/unocrDroorams seno
SAE tor a sl ol rls incredrble lealures

100% M/c al a3 80

P.1.. Dorn, 33 Lllllc G.Yn.a
L!na, Upmlnrlai, Eaaar

Ri,14 2JR,

northern@E

* Nonhern computers armounce 6 new models of
Micropulse 5.25' ' disc drive, manufactured and
assembled in the Nonh West, for the BBC
computer.
These drives are exactly compatible with the two
Acom/BBC disc formats. They are based on the
highest quality Teac mechanisms with built-in
power supply, as previously supplied by
Cumana L,td.

* A.lso: Hisrh Quality 3' ' Compact Disc Drives

* Each Micropulse disc drive is supp[ed with a BBC
cable, formatter utility disc and comprehensive
Sspage disc filing system manual for tlle BBC
computer.

* For firiher details send large S.A.E. to :

*ffi*
ffi

* Prices from + v.A.T

ADVERTISERS INDEX

ACORN 2,39/39/75 HAL COMPUTERS 96
29

175
83
83
47

17s
67
55

ADDICTIVE GAMES
A.S.A. . ... 176 MAYFAIR MICROS

35 MLC
CACTUS 141 M.R.M.
CHEETAH 7 MP SOFTWARE
COMPUTER PLUS 42 PHIMAG

17 PROXIMADATA EFFICIENCY
DATA PEN 117 RIPMAX . 167
DATA STORE 83/117 S. P. ELECTRONTCS 117
EGA BERA
GUARDIAN

TORAH COMPUTERS 70/71
VIGLEN 145/143/147

55
H.C.R.

141
141

43
141

194 A&A COMPUTING OCTOBER 1984

DUST COVERS, top quality
made{o-measure dusl covers.
Prlnlers, drives, keyboards, 14.50.
VDU e5.50 incl. p&p. Co ours,
O ive Navy. S&C Textiles Brook-
s de, Dsewonh, Derby (0332)
81009S

* Prices from + v.A.T.

Northem Computers,
Chuchfield Road,
FRODSHAM
Cheshire WA6 6RD
rel 0s28 t$ | lQ

29 MARCOL

ARGUS PRESS SOFTWARE .. 79/95 MIRACLE TECH
BBC PUBLICATIONS

HORSE SOFT WIZARD SOFTWARE
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Games
that tum
kids into

whizz
kids!

,,,+.

I

a dia

scrEtvcf
Chall@qe yow phiz htls
,idi 600$ioc€ quedioE

II'E INTS

A

!---'l

\I

'Calling dl whizz kids-
STAI TRUCXXR

PARTY IIME
fo!.9.3+

dli o.e - a lrugh eacn dnt

tr@a*d .li6.ilry optdl
wmzQuE.
for agr ?+
A real challenoe to iod.vs
f,hirrlids wiuiincreasai
ditrflIty optior

MUSIC
Ior age 7+
A suite of nusical gahes lo
encouage budding
Beethovens,

BLOCXSUSTm
fot age ?+
The puzzle 

'xru 
a hillion

bilion 
'nriations. 

Car yolr
whizz kid thd ltle ffie!?

SIIIPSEAPES
for age 3*
See atld udelsland SIIAPES
wilh 5 geat gEftes.

ft

i;':::ng Eaphicq a wide choice of 'difficulty' lewls,
: - -s supplementary hrowledge packs for several
tr=-es in the nnge make Oever Clogs Britains best
:-; : early leaming software.

: : r:-,9 with 'Party Time' for Age 3-1, the Clever Clogs
:-: ce brhgs a new approach to leaming for whizz hds
:'i :- ages. And if you join the Clever Clogs Club you'll
:' - : =:tically be eligible for many money-saving
---;:. offers

-.eo.ed titles available at W H Smit[ Menzies and
:'-' :: ieading retailers.

I0

CLOGS

produced by
AiGUS PRESS SOFTWARE

- Golden Square, London WIR 3AB
Telephone: 01 43/ 06aB

SIM SAI'EIY
lor ago 5i
Teach adlentuous Satn
roadsense ard glide him
safely hohe

a

::
Sdd"rcUlqlp

,,4

Spec-trurn 17.95, BBC and Commodore 64 t&95,
sopplefientary Knowledge Packs t5.95



AFreeTraininQCourse
withEvery Plotter

or lliscllrive

Our Sweet-P, high resolution graphics plotters come with free computer based
demonsration and instruction programmes which not only show you what the plotter can do, but teaches you how it does ,

it Our high quality floppy disc drives are supplied with a utilities dlsc that includes not only the usual file handling
and operating software, but a teaching programme for each utility as well. HAL makes it easy for you to upgrade and

teaches you how to get the best from your system.

Plus a full line of BBC
compatible products

lfl) CPS Matrix Printers Nashua
Floppy

Discs

pc.l0Descdprion

Monitors-
MonochromeHIGH QUALITY

MDI
MDID
MD.2D
MD.IF
MD.2F

SSSD
SSDD
DSDD
SSDD,6TP]
DSDD s6rP:

21.30
22.75
26.95
30.05
31.25LOWLOWPRICE

-

/?84

?,,n//r/?,Uaacn

COMPUTERS LIMITEO

To HAL Computers, Invincible Road, Farnborough, Hants. GU14 7QU
Please send me

D€livery &
Qua"tltv Totd

SweelP Plotte6 plus support pack & 3oftwrre at
}2OOK 

double-sided di!. dnves at

XDC Ft g)01 i{rHx pdnters at

TECO Monochrom€ monitors at

Nashua model ...... .............. diskettG at €.......
p€r box of l0 + 60p p€r box postage & VAT

f575.00

e216.00

9249.00

€ 99.00

t96.00

842.20

847.t5

!24.65

f671.00

€258.20

t296.ls
€123.65

Fre. &irrls on HAL's BBC Micro comFdbl" Foducrs plu3 a commemoradve Schn€rd€r
Trophy winner's po.r"r. tr f'kr!€ nck 'OdrsI c.p.cttl6.Lo avallbl.
I cncloee a chccue br € or d€btt my Ac.?s. Account No:

Tel. Slsnrture.

HAL Computers Limited,
Invincible Road, Famborough,
Hants. GUl4 7QU
Telephone: (0252) 517171


