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The independent magazine that helps
you to make the most of your micro

Rescue damsels in distress and

KILL KONG!

IT'Ss another free
action-packed game

And there’s much
much more inside...

MORE help for the
first-time user,
MORE expert tips
on graphics,
monitors,
interfaces,
disassembly

- and pages

of listings
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From the dark depths of “A&F Software’s”, development centre, comes the

Game of the Year. 100% Machine Code, Fast, Addictive, Multiple Screens,
High Score, Sound, Colour, 6 Skill Levels — “SOFTWARE AT ITS BEST”

Available now for all BBC users. Fill in the grids with your painter, before the
chasing fizzers get you, drop gaps to confuse the fizzers, but don’t trap yourself.
RUNS ON ALL OS’s requires 32k memory.

PRICES - CASSETTE £8.00 - DISC £11.50
#2330 1328 pPross §

EFFEF

Arcade action with this version of the well Waves of aircraft and helicopters are
known popular arcade game. Written in attacking you, using your defence base you
machine code to run on all OS’s in 32k. Can must destroy the diving raiders before they
you get your Frog across the road and river can wipe you out. Written in machine code
to safety. to suit all OS’s will run on any 32k BBC.

PRICES CASSETTE £8.00 - DISC £11.50 PRICES — CASSETTES £8.00 - DISC £11.50

A fully interactive graphics adventure game, fight the monsters and demons as you find
your way into the tomb room to steal the “Pharoah’s Mask”. Beware the “MUMMY".
Runs on all OSI's in 32k.

PRICES CASSETTE £8.00 - DISC £11.50
TORCH USERS - ALL PROGRAMS AVAILABLE ON DISC AT £15.50 PER TITLE

Orders to: A&F SOFTWARE, 830 Hyde Road, Manchester, M18 7JD
enclosing cheque/P.0O. payable to A&F Software (MICRO-LINK).
061-223 6206 Telex: 667461

_ To avoid confusion please state BBC on your order thank you. E
(24 hew) E 24 HOUR ANSWERING SERVICE FOR TELEPHONE ORDERS ATTN A&F)
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The answer 15 a TORCH Z80 DISC PAC} The Mdescssture up to
aandp s, while the 28 mceasnr board provides an extra 63K
‘of user memury and Grch s CP/M* cumpatlble operating system — giving access to
the largest range of software currently available.
: busmess user, this means sophisticated word processing, financial
| e o) haﬂ. outgrown BASIC the
' andle more CO |, and specialised:
ges — su{:h as PASC&L&%GIE TRAN, LISPa BOL. s
The TORGHEZSQ DISC PACK€6mes complete with a
range of useful software, meludinga full disc function test, a
character redefinition program, a music generatur a 280
. ofand system demonstrationss | S
TORCH gives you the power and - ramming space to
launch yﬂur BBC micro into the world of serious computing.

TORCH #.

COMPUTERS “he™

W&glfoﬂ Cambridge CB2 5LQ
elephone; Telex: 818841 'I'Q

*CP/'M is the registered trademark of Digital Research Ltd.
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BBC Micro User welcomes program list-
ings and articles for publication. Material
should be typed or computer-printed, and
preferably double-spaced. Program list-
ings should be accompanied by cassette
tape or disc. Please enclose a stamped,
self-addressed envelope, otherwise the
return of material cannot be guaranteed.
Contributions accepted for publication
will be on an all-rights basis.

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

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

Distribution to the news trade in the UK
and lreland is by Wells Gardner, Darton
and Co Ltd., Faygate, Horsham, West
Sussex RH12 45U (tel: Faygate 444).
Enquiries regarding overseas distribution
should be made direct to the publishers.
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CONTENTS

NEWS

Keep up to date with all the latest develop-
ments in the bustling BBC Micro world.

TELETEXT

MODE 7 can produce impressive graphics.
Our experts tell you how to get started.

LISTINGS

Having trouble keying in listings? We
review some common copying errors.

@ TUTORIAL
We show the first-time user that programm-
mg is nnthlng like as hard as it might sound.

DO-IT-YOURSELF

Micro to measure heat and light.

It costs next to nothing to use your BBC

GRAPHICS
Learn to draw multi-coloured lines in the
next stage of our graphics course.

STRUCTURE

34

programming can easily write itself.

Play NIM — and find out how structured

victims — but watch those deadly rocks!

GAME of the MONTH

Fly your helicopter to rescue King Kong's

HOW IT WORKS

More about the operating system in our
conducted tour through the BBC Micro.

MONITORS

Part |l of our series reviewing colour
monitors available for the BBC Micro.

HANDBOOK

An essential reference guide for Basic
programmers in an eight-page pullout.

TAPE OFFER

Save vyourself the chore of keying in
programs from this issue with our cassette.
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Programs galore — but are they all they claim
to be? Our frank reviewers give you the facts.

—

UPGRADE

Part || of our Beeb Body-building Course
explaining how to turn an ‘A’ into a ‘B'.

WORKSHOP

Discover the ROM's action addresses with
our helpful keyboard listing program.

COMPETITION

Win a year’'s supply of software by taking
over where our missing Percival left off.

ERROR-TRAPPING

Have fun with your horoscope — and learn
the best ways to avoid operator errors.

SHOWTIME

Make a date for the first of our national
get-togethers at the BBC Micro User Show.

BITS & BYTES
Binary code — the key to understanding the
inner workings of your BBC Micro.

@

MEASUREMENTS

How your micro can be interfaced to
become a powerful research tool.

DISC-OVERY

The formatting program that gives you a
much wider choice of disc drives.

®

DISASSEMBLER

What is that machine code doing? This
program lets you see what's going on.

-

MICROMAIL

An avalanche of letters greeted our first
issue. Here's a small selection of them.

@SAVE MONEY!
Your last chance of a £2 saving on the cost
of a year's subscription to BBC Micro User.
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A SUPERB
RESPONSE

WELCOME to the second edi-
tion of BBC Micro User -
larger and more colourful than
the last!

I was overwhelmed by the
response to the first edition.
Thanks for all the letters, and
please keep them coming in. Every
one is read and the points they
raise seriously considered.

I'd be grateful if you would give
your telephone number as well as
your full address — it would be
impossible for me to reply to all of
your letters, but it’s nice to have the
option.

This month sees the start of Bits
and Bytes, a series for non-experts
that will eventually lead up to
assembly language programming.

There were also requests for
more of the “hard stuff”. Well this
month, as well as discussing the
Basic keywords’ action addresses
in Programmers’ Workshop, we
give a full listing for a hex dump/
disassembler. In future issues we
shall be using this to probe the
working of the BBC Micro's ROM.

Deathwatch produced a large
crop of letters, almost all praising
the game highly. One or two people
had difficulty typing it in. The BBC
Micro seems to be particularly
prone to “invisible” typing errors,
so we've devoted a whole article to
typing in listings. Let’s hope that
solves some problems.

Mind you, we didn't make the
task of typing the programs in any
easier by providing you with list-
ings that were faint in places.
Sincere apologies — it won't happen
again. Oddly, only a couple of
letters mentioned that problem —
you're a very charitable lot!

‘The response to the review of
monitors was gratifying. It seems
there is a huge demand for objec-
tive tests of hardware, so we've
provided some test card programs
for monitors. We shall be doing
reviews of discs and printers soon.

Is there anyone out there who
can give us an objective set of
benchmark programs that we can
use as criteria for evaluating these?
If so, we would be glad to hear
from you.

The same goes for would-be con-
tributors. We have already received
some excellent articles and
programs, but are always on the
lookout for more.

W
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CASH BOOK ACCOUNTS
PROGRAM FOR
BBC MICRO. . .£95.00

One of the most innovative business
programs on the market. Most serious

accountancy packades are written and
coded by professional and competent
programmers. The Gemini Cashbook Accounting
program was written by practising Chartered Accountants and
coded by professional and competent programmers. This is a
fundamental difference.

This practical program is simple to use and will replace your
manual cash and bank records and by giving you instant
qunigement information, it may even put your accountant out
of job!

With exceptionally exhaustive user documentation, full
technical back up and product update policy this program wiill
increase the efficiency and profitability of your business. Take a
look at the information this program will provide.

* summary of VAT information to enable you to complete your
VAT returns

* cumulative receipts and payments report analysed over the
standard profit and loss and balance sheet heading.

* option for departmental analysis of sales and purchases

* print out of all transactions

* journal routine for entering transfers between accounts and
year end adjustment for debtors, creditors etc.

* year end trial balance

* profit and loss account and balance sheet.

These statements can be produced at what ever interval
you require e.g. monthly, quarterly or annually.

Coming soon:— Integrated Sales + Purchase Ledgers
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Here’s a range of software for the independent
businessman that’'s designed to hamess the power of your
micro to deliver the vital information you need in all key areas
of your business. A breakthrough on both price and
performance, each program is fully tested and comes with all
the documentation back up you need.

SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95

FOR BBC AND DRAGON 32. Spreadsheet
processors have proved to be important
tools for using micros in business, scientific
and domestic financial applications.

Without any programming knowledge at all, you may:—
* Set up a computerised spreadsheet, with chosen row and column names.
* Specify formulae relating any row or column to any other.
* Enter your source data and have the results calculated.
* Save the results on tape (or disk — BBC) for later reloading and manipulation.
* Print the tabulated results in an elegant report format.
* Experienced users may access saved files and write their own reporting or
graphics presentation programs for the results.

Some typical applications:—
* Small business accounting applications, e.g. profit and loss statements and
cashflow projections, break-even analyses etc.
* Investment project appraisal — anything from double glazing to oil rigs!
* Comparing rent/lease/ouy options
* Processing the results of scientific experiments or field studies
* Engineering calculation models
* |n fact, anything that involves repeated re-calculation of results presented in
tabular or spreadsheet format.

Program Availability Chart:—
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 SOFTWARE

Ir business at petty cash prices.

INVOICES AND STATEMENTS. . . £19.95
Compatible with most micros. See table. Ideal for the small
business. A complete suite of programs together with
generated customer file for producing crisp and efficient
business invoices and monthly statements on your line printer. All
calculations include VAT automatically, and the program allows your
own messages on the form produced. This program gives you superbd
presentation and saves time on one of the most tedious tasks in the
office.

COMMERCIAL ACCOUNTS. . . £19.95
Compatible with most micros. See table. A gem of a
program, all for cassette, with the following features:— Daily
Journal. Credit Sales. Cash Sales. Credit Purchases. Purchases
— other. Sales Ledger. Purchase Ledger. Bank Account. Year to date
summary. A fully interactive program suitable for all businesses. Files
can be saved and loaded and totals from one file carried forward to
another on cassette. Particularly useful from a cash flow point of view,
with an immediate accessibility to totals for debtors and creditors. Bank
totally supported with entries for cheque numbers, credits and, of
course, running balance.

MAILING LIST . . . £19.95

Compatible with most micros. See table. A superbd

dedicated database to allow for manipulations of names

and addresses and other data. Gemini's unique ‘searchkey’
system gives you a further ten ‘user-defined parameters’ to make your
own selections. Features include the facility to find a name or detail
when only part of the detail is known, it will print labels in a variety of
user specified formats.

DATABASE . . . £19.95

Compatible with most micros. See table. The program that
everyone needs, the most valuable and versatile in your
collection. Facilities include sort search, list print if required.
Can be used in place of any card index application; once purchased
you can write your own dedicated database to suit your particular
needs with a limitless number of entries on separate cassettes.

STOCK CONTROL. . . £19.95

Compatible with most micros. See table. Dedicated

i ,_ software with all that's necessary to keep control of stock.
| This program will take the tedium out of stock control and
save time and money. Routines include stock set up, user reference
number, minimum stock level, financial summary, line print records,
quick stock summary, add stock, delete/change record and more.

HOME ACCOUNTS. . . £19.95

Compatible with most micros. See table. Runs a complete
home finance package for you with every facility necessary
for keeping a track of reqular and other expenses, bank
account mortgage, H.P. etc. This program also allows you to plot
graphically by Listograms your monthly outgoings.

AB WORD PROCESSOR . . . £19.95

Compatible with most micros. See table. This program
features routines found in much larger and more expensive
packages with a typical word length of 5-6 letters it allows
for around 1000 words in memory at one time. ldeal for the user who
requires a simple program to write letters on his computer. Features
include, block delete, block insert, search and replace, edit text, display
text and more.

Dealer/Trade enquiries invited — generous trade discounts for quantity

for GUARANTEED despatch within 24 hours - - 1€15 03932-5165

24 hr Ansaphone Service.
All enquiries other than credit card sales to 03952-5832
Gemini. Functional Software Specialists. 9, Salterton Road, Exmouth, Devon.

PEE NS NeMe e Ny IURE ASR EGE S S N R SO RS R _-‘,
Tick the box for Program you require. Prices include V.A.T. and Package and Postage.
l Please supphr the following cassette software.
Database .. imsisssnisssasirsssassssanniinisians DTFPS [ BT 156K DELEDASE ......ocoonessiinasciiisemmsemmisisissssnssas. oo L
Stock Es::ntrnl: irmrssssssnsssassssrsrreeesseneseses 1 1 9.90 [ BBC Cash BOOK gk ortape ..coecoccnececiccnicriinsnsannnsn. 9900 [
Mailing List ... enmsessmsmssssassnssenmnennees 0 19.99 [0 BBC Disks — other ttes ... 523959 0
Invoices and Statements s 51995 0 Osbome Disk Database ..........ccccevceivnvivasnnnne. £23.95 0O
Commercial Accounts .. 519?5[] WEOTTIEIEEEIEET it e i £19.95 01
I Home Accounts EW?SL‘I L U o SRR L - £19950
I Name___ AL O
Address P W WL it -
I Machine Type _Memory Size N
| enclose L
I Make cheques and postal orders payable to Gemini Marketing Ltd.
l Diners Card Number Access Number
DN gk
‘ Gemini. Functional Software Specialists, 9 Salterton Road,
Exmouth, Devon. EX8 2QG.
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DEALER ENQUIRIES WELCOME — Write to
Barbara Smathers for Free Introductory Pack.

100 The Albany, Old Hall Street, Liverpool L3 345
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Econet given

the ITC seal
of approval

ECONET - the low-cost
networking system that
can allow up to 254 BBC
Micros to communicate
with each other — gets a
massive boost with news
that it has been given an
official seal of approval
by Britain’s 200 Informa-
tion Technology Centres.

At the same time
Acorn has revealed that
sales of Econet systems
have now reached 250 a
month.

More than 500 BBC
Micros have been in-
stalled in ITECs, which
were set up by the
Department of Industry
and the Manpower
Services Commission to
train school leavers In
computing skills.

Econet chief Peter
O’'Keeffe, who is Acorn’s

networks manager, said
its big attraction was its
cheapness. Setting up an
Econet network cost £50
for each micro on the
system — just a quarter
the cost of the nearest
comparable system.

“It makes networking
a reality for so many
different kinds of
organisations’, he said.

Inexpensive

“In business it is used
for internal communica-
tions and electronic mail.
In industry it becomes an
inexpensive data collec-
tion and manipulation
system, eliminating the
need for a central com-
puter to poll the data
collection points.

“And in education it
means disc storage,

printers and other expen-
sive peripherals can be

shared — with teachers
viewing one or more
pupils’ screens from a

remote terminal.”

Acorn have an-
nounced there are to be
two versions of Econet.
The first, due out at the
end of this month, re-
quires the use of one of
their earlier systems to
act as the network’s
“*administrator’’. The
second, to be released at
the end of July, uses a
BBC Micro with second
processor in this role.

The second proces-
sors themselves, planned
to go on sale this month,
have been delayed. They
will not be officially
launched until the end of
June.

CASSETTE BREAKTHROUGH

AT last there is a source
of cassette recorders
guaranteed to work on
the BBC Micro -
Leasalink Viewdata
Limited (LVL).

They have been adapt-
ing cassette recorders so
that they are fully com-
patible with the BBC
machine. Each modified
cassette comes with an

LVL certification label.

LVL are best known
as the distributors of the
BBC Micro to the trade.

Less well known is that
they are one of the
country’s foremost ex-
ponents of viewdata tech-
nology, currently work-
ing on several new pro-
jects.

They are also imple-

menting Hero, a network-
ing facility designed
specifically for computer
assisted learning.

Revision

Their latest venture
has been prompted by the
revision of the golf handi-
capping rules — a task
which is causing golf
clubs all over the country

to cry out for assistance.

LVL have brought out
a program which not
only solves this problem
but aids the clubs with
other housekeeping
duties.

The whole package,
which includes a BBC
Micro with dual disc
drives, costs well under
£2,000.

® An Econet system
links these BBC Micros
with other classrooms at
Felsted School, Essex.

Getting
down to
Basics

WHEN is a new Basic
not a new Basic?
Apparently when it’s
Acorn who've issued it.

Despite earlier assur-
ances to the contrary,
there is a different version
of Basic going out with
present machines.

This has been confir-
med by an Acorn spokes-
man. He told BBC Micro
User that the Basic
“wasn’t different, but it
was transparent”. Some
minor bugs had been
removed but programs
that worked with the old
Basic would definitely
run with the new.

The latest Basic is said
to be much more
accurate. However,
according to some
dealers, it's still far from
perfect. One snag 1s that
it cannot even divide by
ten properly.

For example, some-
thing like 576 divided by
ten gives 575.9999 etc.
And that can cause
problems if you're using
the result of such a
calculation in a TAB
statement.

At least one software
house is also said to be
having difficulties with
the new basic.
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A quarter million
dollar USA launch

BBC personality David
Jacobs has been chosen
to star in a promotional
videotape which will be

used to spearhead
Acorn’s drive into over-
seas markets.

Copies will be sent to
every country on Acorn’s
export list and will be
shown to firms interested
in taking on dealerships
for the BBC Micro.

Apart from describing
the many advantages of
the BBC Micro, golden-
tongued David also intro-
duces many of the peri-
pherals now available for
the machine.

for BBC Micro

ACORN joint managing director Chris Curry is
back from a flying visit to Boston, where he has
been putting finishing touches to the launching of
the BBC Micro on the American market.

Meeting in the
spanking new head-
quarters of the recently
formed Acorn Com-
puter Corporation, he
has been holding a
series of high powered
meetings with his
advertising and PR
executives approving
plans for D-Day -
April 16,

That is when the pres-
tigeous Public Broad-
casting System starts
screening the BBC’s
T Tne Computer
Programme™, which we
saw here a year ago. And
it coincides with the start
of a coast-to-coast
publicity campaign to
boost the BBC Micro.

For Acorn, persuading
the American TV chiefs

to take the series was an
expensive undertaking. It
cost them a cool quarter
of a million dollars — well
over £160,000.

But Acorn are con-
vinced it will be money
well spent. Despite the
tremendous competition
they are up against, they
are predicting they will be
able to sell between
60,000 and 80,000 BBC
Micros in the United

States in the next 12
months.
American magazines

are forecasting that the
BBC Micro will take the
US market by storm.
One reviewer calls it
*the most verstile small
general purpose com-
puter I've ever seen.”
The Americans rave

over the BBC Micro’s
exceptional graphics and
its potential for expan-
sion: “The graphics and
colour quality are better
than anything we have
seen in a personal
computer.”

The lack of a disc
system as standard gives
rise to one of the few
criticisms. In the States
cassette storage is con-
sidered archaic.

One writer explains its
use by stating that “In
the UK disposable
income is not as available
as in the United States.”
He probably means we're
poorer over here.

The DFS used by
Acorn is also generally
considered to be *‘primi-
tive and slow.”

Despite this, general
agreement is that with the
development of the BBC
Micro the British have
stolen the lead from the
Americans in the field of
personal computers.

WORDWISE ROM IS WAITING

SALES of Computer
Concepts “Wordwise”
word processor ROM
are soaring. Well over
1,000 are now in use
and orders are still
pouring in.

Charles Moir,
managing director,
said: “We're not sur-
prised. It’s an excellent

FOR THAT 1.2 M0OS

piece of software and is
rapidly becoming a
standard in the field.
“The only thing
that’s holding us back
1s the wait for the new

1.2 MOS from Acorn.

QOur system needs 1.0
or over.

“Once 1.2 is readily
available we expect to
exceed even our pre-
sent sales.”

Following on this

Sideline takes over..

F{IUR BBC Micros, linked in a work-
ing E_cﬂnet system, were the stars at the
opening of a new showroom for BBC

Micros in Bradford.

A local firm, Eltech, took up an
Acorn dealership in 1981.
The reason, according to Catherine

Tweddle, one of the directors of the
company, was: “‘It seemed at the time
like a good idea for a sideline.”

It was the phenomenal growth of that

sideline that
showroom,
Micros, software and books.

with its

necessitated the new
ranks of BBC
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success Computer
Concepts are planning
to produce a whole
series of ROMs cover-
ing machine code and
disc utilities, as well as
business applications.

Spreadsheet?

Ready for release as
soon as the docu-
mentation is finished is
a machine code
debugging ROM,
which will be followed
shortly by a ROM-
based spreadsheet
program promised to
be “very powerful”.

BBC
Micr:
gets
into
brain
wave:

USING the lal:est r:
nology, Blackbosg
Electronics have
an electronic ECG to |
BBC Micro. )

It uses a length
optical fibre coupled
an opto-isolator to e “._
that the patient is isolat
from the mains pow
source. £

Retailing at £46, t
unit has the advanta
that its electrodes do n
require the use of salis
gel, as they are mountg
on velcro straps.

The firm has bwn
undated with reque
its range of BBC
terface prodlllﬂ'f :
particularly from edu
tional tﬂtnhlhhmentl-

Coming soon is
electronic  stopwate
which measures to a
accuracy of on
microsecond. !

"IE'!'
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THE BBC Micro has
been called in to play a
leading role in a mas-
sive £3 million project
designed to con-
siderably expand the

use of micros in high

speed, long distance
communications via
satellite.

Acorn’s top engineers
are the latest recruits to
the three-year Project
Universe, a unique
collaboration between the
government, universities
and private industry.

The aim of this world-
beating programme is to
develop economic ways
of enabling simple
network terminals, such
as the BBC Micro under
Econet, to talk to main-
frame computers in any
country.

This will give them
access to vast stores of
information held on the

world’s largest com-
puters.
The first public

demonstration of the
BBC Micro’s role in this

ambitious enterprise

MICRONET 800 <L> %{;ﬂ%~%
talking ©

B back to
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M 1LBONW
Telilesof tueares ~ your Feedback
Sarnd wus & SLorYy - we Aay
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g
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18 Telex Trial & At |

L7 W Routes L Jargon detinitions

18 Compl iloents a2 Educat ion fTesdback
Complaints

T s

WITH PROJECT

UNIVERSE

came last month when
BBC machines in Lon-
don and Cambridge
talked to each other via
satellite.

This was made
possible by a special
interface developed by
Acorn subsidiary Orbis
Computers. They are
now working on several
unique devices for high
speed communication
between computers that
will be used as part of
Project Universe.

Demonstrated

Orbis general manager
Peter O’Keeffe said: “We
have now demonstrated
that the BBC Micro is
capable of being used in
three different levels of
networking — Acorn’s
own Econet system,
which is used principally
in educational comput-
ing, over the public tele-
phone line via an RS423
link, and connected to the
high speed Cambridge
Ring.”

The Ring is a pioneer-
ing system in which
packets of digitised
information circulate at a
data transmission rate of
one megabit a second.

At the heart of the pro-
ject is the Orbis-designed
interface based on the
Motorola 68000 micro-
processor. This latest
state of the art chip is
capable of handling up to
one million instructions a
second.

Graphics

As many as 12 mors
of these satellite links are
now being made for the
next stage in the develop-
ment of Project Universe.

Other teams actively
involved in Project Un-
iverse are from Univer-
sity College London and
Loughborough Univer-
sity who are operating
the BBC Micro as an
interactive graphics ter-
minal, using a low-cost
system also developed by
Orbis.

They have already

carried out successful
experiments with high
speed transfer and re-
trieval of text and
pictures to and from
remote databases.

Using this method they
can store individual
screen frames for image
analysis.

Acorn engineﬁrs dre
also working in close
collaboration with spe-
cialists at Cambridge Un-
iversity and the Science

and Engineering
Council’s Rutherford
Laboratory.

Although much of
Project Universe’s
activities is still in the
development stage, a
pilot scheme i1s expected
to get under way next
yvear in which banks and
insurance companies will
be invited to use the
satellite links for inter-
national data transmis-
sion experiments.

Norweb
loan for
a micro!

FIFTY pounds towards
your BBC Micro and an
interest-free loan for the
rest! That's the offer the
North West Electricity
Board have made to their
staff.

On top of this
generous offer, they are
prepared to pay the fees
of any of their staff who
undertake an approved
National Extension
College Basic course.

Not surprisingly, there
has been a great
response. Norweb have
even organised a com-
petition to find the best
piece of job-related soft-
ware written by their
staff.

Are there similar
schemes under way in
other firms? If readers
know of any, please write
and tell us.
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Mars business system for zso

PROSPECTS for the
BBC Micro to be con-
sidered as a serious
business machine have
been greatly enhanced by
Torch Computer’s
release of a version of

STAR of the BBC-TV
series, “Make the Most of
Your Micro”, has un-
doubtedly been fuzzy-
haired Dr David Ellis,
one of Britain’s foremost
exponents of computer
music. Last month he
was
virtuoso performance as
he demonstrated some of
the musical capabilities of
the BBC Micro to pre-
senter lan McNaught-
Davis (seen with him in
our picture).

Said David: *“I think
the BBC Micro has great
potential for making
music. It could become
one of the most cost-
effective sound systems
available.”

seen giving a.

Mars on their BBC
Micro Z80 disc system.

Mars — which stands
for Management
Accounts and Reports
System — now available
on a wide range of

micros, is regarded as
one of the best in its field.
It is, in fact, only the first
of a whole new range of
software products now
planned by Torch.
Meanwhile Acorn’s

own business machine is
promised for the end of
the year. Even so they’ll
have to move fast as the
specification itself is un-
likely to be finished until
the autumn.

Primary software

THE loan of one of the
first BBC Micros to a
Hampshire primary
school has led directly to
the formation of Bourne
Educational Software, a
company devoted solely

COMPUTERSPEAK

TO Jane Jackson, one of our reviewers, congratula-
tions on her impending motherhood. Congratula-
tions, too, on her managing to convey the informa-
tion in terms that even our computer- fLrated editor
could understand: “Did you know I'm going to
have a micro-programmer?”’

]

to providing educational
software for the primary
age group.

““Unlike so many
others in this field we
design our programs with
teachers fully involved
right from the start,” said
one of the founders,
David Spurling.

One unusual feature of
the programs’ structure is
that they incorporate a
monitor which allows
adults easy access to
details of the child’s per-
formance.

COLOUR
GALORE

MORE than four billion
different shades of colour

can be produced on the

BBC Micro, according to
software house Gaelsett.

By adding two easy-to-
use commands to the
BBC’s Basic their
Extended Colourfill Gra-
phics package gives the
micro capabilities only to
be found on machines
ccsting many times the
price.

Cost of the package is

| £10.

BARRY WOOD’S TAILPIECE
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Wanted
-agirl
micro
mech

WANTED a female
computer engineer to
work on BBC Micros!
No, it's not sex dis-
crimination, it’s just that
Lyn Farmer, managing
director of Microstyle,
wonders if they exist,

Says Lyn: ‘“*We
employ mostly women
here, not because it’s a
matter of policy, but
because we find that
females do the work
better than men.

“They’re better at sell-
ing, and they are more
administratively oriented.”

The formula must
work. With outlets at
both Newbury and Bath,
Microstyle has gone from
strength to strength since
it was founded three
years ago.

Lyn, who originally
worked as a secretary
until she decided to go
solo, said: “If you can
manage a boss, you can
manage anything.”

So if youre an ex-
secretary who’s into
fixing BBC Micros, why
not give Lyn a ring?

GOOD NEWS: The
speech synthesis ROM
will be out at the end
of May, costing £60,

BAD NEWS: It takes
up 6k of memory in

ise.
L _




Official (] 5] (9 Dealer

B|B|C|

Model B £399

BBC DISC SYSTEM
Disc Interface inc. 1.0 operating
System £95 Installation £20
BBC Single Drive (100K)

(price includes VAT, Carr. extra £8) £230 + £6 Carr.
Complete Upgrade Kit £50 BBC Dual Drive (800K)
Installation £15 £POA
Individual Components also A wide range of Software from Acorn,
available. 1 BBC and ﬂrher_s for education and fun
All mating connectors with g
cables in stock. PR
‘VIEW’ BBC Word Processor ROIVI £52 BOOKS okt

Basic Programming on BB .
Teletext Adaptor £196 30 HR Basic (NEC) E5.96

Let your BBC teach you to Program £6.95
2nd Processor (6502) + 64K RAM £170 EBC "-;"_';“D F‘;‘"{E':i i?:ﬂcﬂ =

ssy. Lang. Progr :
2nd Processor (Z80) + 64K RAM £170 Program the 6502 £10.75 6502 Games £10.75
Pfease Phone to Check Delivery Details on New Add-ons 6502 Software Desi a1 £10.50

WIDE RANGE OF SOFTWARE HELD IN STOCK

iNo VAT on Books — £1 p&p/book)

For Full Details of Add-ons for BBC

SEND or PHONE FOR OUR BBC LEAFLET Send for our Leaflet.
BBC COMPATIBLE 5% DISC DRIVES " DISKETTES
These are TEAC mechanism fully compatible with BBC. They are in packs of 10

supplied with independent power supply and housed in BBC
matching cabinet.

SINGLE DRIVES: 100K £190 200K£255 400K £345

DUALDRIVE: 200K £360 400K £480 800KE£610
Carr. £6/Single drive £8/Dual drive. Disc Cable: Single £8 Dual £12

PRINTERS

NEC PC8023 BEC EPSON MX80 & 100F/T3

* 80 Cols. 100 CPS * Proportional * MX80: 80 Cols. 80 CPS » MX100: 136
Spacing * Hi-Res & Block Graphics Cols. 100 CPS # Bit Image Printing

* Bi-directional Logic Seeking ® Forward  * Hi-Res Graphics ® Bi Directional Logic
& Reverse Line Feed ® International & Seeking * International Characters
Greek Alphabet ® Auto underline e 32 Print FONTS ® Auto underline

e Super & Sub Scripts ® 2K Built-in ® Super & Sub Scripts

buffer : MX80 F/ T3 £325 + £8 Carr.
£345+ £8 Carr MX100 F/T £425 + £10 Carr.

/4

electronic and computer components

MONITORS Kaga 12"' Colour Monitor RGB
£250 + £8 Carr.

Microvitec 1431 14"" Colour Monitor Kaga 12" Antiglare Green Monitor

£269 + £8 Carr. £107 + £6 Carr.

Microvitec 2031 20"’ Colour Monitor Hi-Res 12" Green Screen Antiglare

£389 + £8 Carr. Monitor £99 + £6 Carr.

Please send SAE for our detailed price list of

Single Sided 40 tracks £15
Single Sided 80 tracks £24

Double Sided 80 tracks £32
p&p £2/pack

SEIKOSHA GP100A

¢ 80 Cols. 30 CPS # Self Testing ® Hi-Res
Graphics * Standard & Double width
characters only

£185 + £6 Carr.

4

Ferguson Cassette Recorder
£26 + £1.50 Carr.

Cassette Leads

7 pin DIN 3 jacks £3.50

7 pin DIN pin DIN + jack £4.00

We carry a wide range of connectors and assemblies, Microprocessors, RAMs, EPROMs, Crystals, etc.
Price Lists, Leaflets available on request. Large stocks enable same day despatch on most orders.

Special pricing for dealers purchasing in quantity.

TecuNomaric Lo

PLEASE ADD 40p p&p & 15% VAT

(Export: no VAT, p&p at Cost)

MAIL ORDERS TO: 17 BURNLEY ROAD. LONDON NW10 1IED Orders from Government Depts. & Colleges etc. welcome.

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 =
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) E
305 EDGWARE ROAD, LONDON W2

: i)
Detailed Price List on request EA|

Stock items are normally by return of posi
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MODE 7’s effects are achieved by using
special non-printing characters as used
in Teletext. Pages 486 to 489 of the
User Guide give tables of these. They
are the characters with Ascii codes 129
to 159.

The major advantage of using this
mode is that the entire display occupies
less than 1k (1024) bytes of memory,
leaving quite a lot left for programs. An
example is the program “Kingdom” on
the Welcome tape. It is nearly 9k and
still has impressive graphics.

The effects available include:-

® Seven colours and flashing

characters.

@® Low resolution graphics (80x75).

® Seven background colours.

® Mixing of any display and back-
ground colour.

® Hiding and revealing text portions
on the screen.

® Enlarged {dughle height) characters.

MODE 7 however does not allow
redefinition of characters as in other
modes.

The format and colour of the display
is controlled by special ‘“‘hidden”
characters. These act as “switches”
and take up character positions on the
screen appearing as “blanks”.

In all the other modes the format of
the text is changed by altering
parameters in the machine operating
system.

The characters can be sent to the
screen via PRINT or VDU statements.

All of the effects apply only to the
line on which the special character is
printed, unlike other modes where
changes of colour etc, apply “until
further notice”.

When programming MODE 7 care
must be taken in planning the display
because the presence of hidden
characters in the text may cause un-
expected indentation or long gaps
between characters. Most functions are
set with a single special character,
some effects however need two or more
of these characters.

Coloured text
in MODE 7

We will call the special character
that changes the foreground colour the
colour character. By placing a colour
character in the output, characters
following it will be displayed in the new
colour until either:

a. The end of a physical line (column
39) is reached, or |
b. Another colour character changes
the colour again.

- The colour character itself is printed
as a space. For example, the
alphanumeric colour character for red
is CHR$129. Thus to print a line of

14 BBC MICRO USER April 1983

AT first sight MODE 7 looks as
though it will produce easily readable lo £

characters but not much else. With a Vi o
little effort, however, it can be made to . o

produce most of the effects available in
text in other modes as well as giving a
low resolution (80x75) graphics
capability.

text in red either of the following would
do:

100 PRINT CHR$129"RED letter day.”

or:
e 105 PRINT'RED letter day."

Note that the text starts in column 1
| (second character in) because

colour character appears as a space.

. This is unavoidable.
e 0 The colour of a word can be
changed by changing the colour
e T character. The whole word does not

have to be reprinted.
If the colour character preceding a
word or phrase or line is at position




X,Y on the display then the following
procedure will change its colour to
New. For alphanumerics New must be
in the range 129 to 135.

100 DEFPROCnewcol (X, Y,New)
110 LOCAL X1,Y1

120 X1=P0S:Y1=VPOS

130 VDU 31, %, Y, New, X1,Y1
140 ENDPROC

A phrase or word in the middle of a
sentence i1s always preceded and
followed by a space (well almost
always). If colour characters are used
instead of spaces the word will be
coloured. The second colour character
at the end of the phrase returns the
printing to the original colour.

Example 1: The word MISTAKE
must always be printed in red wherever
it occurs.

10 MODE 7

20 M$=CHR$129 +"MISTAKE"+CHR$135

50 REM CHR$129=RED, 135=WHITE

40

a0

100 PRINT®YOU HAVE MADE A"jMS$:"IN ANSW
ERING"

Example 2: A general function that
prints a word in a given colour:

i0 MODE 7

20 DEF FNdisplayiword$,colour)=CHR${c
giour ) +word$+CHR$123

o red=12%9:qreen=130:yellow=131:blue=
132

100 PRINT"THE NEXT WORD IS";FNdisplay!
“RED* ,red)

110 PRINT"BUT THIS WORD IS*;iFNdisplay!
*GREEN", green)

120 PRINT"HOWEVER THE WORD";FNdisplay
("BLUE",yellow!}"MAY CONFUSE SOME PEOPLE

Altering the background
colour

The background colour can be
altered in a similar way to the
foreground colour although one extra
control character is required.

The character CHRS$157 sets the
background colour to the current fore-
ground colour for that character
(which appears as a space in the new
colour) and all subsequent characters
until the end of the line or a second
occurrence of CHRS$157 or of
CHRS$156. This last character
CHRS$156 switches back to a black
background.

Since the background colour set by
CHRS$157 is the current foreground
colour (usually white) the text on the
screen merges with the background and
cannot be seen. To reveal the text the
foreground colour must be changed

again after the occurrence of
CHRS$157.

Users will find the VDU command
helpful in setting up the foreground/
background colours since several
colour characters are needed.

100 VDU 137

Line goes white

100 VDU 157,129

Line goes white, text red

100 VDU 129,157,130

Line goes red, text green
(three characters indentation)

Flashing characters

Text or graphics can be made to
flash from the foreground to back-
ground colour by the use of CHR$136,
and can be returned to normal with
CHRS$137.

100¥DU 129,157,136,130
105 PRINT"Flash green on red."

Double height characters

Many of the Welcome programs use
large characters for their titles, and
these are obtained using CHR$141.
This control code will cause all the
remaining characters on a line to be
printed in large mode. This effect can
be turned off with CHR$140.

You will notice that if you type VDU
141 as a direct command then the
following line you type in displays the
UPPER HALF of the large letters. The
line below that displays nothing.

To obtain full large letters the text
and CHR$141 must occur on consecu-
tive lines.

The following example uses a proce-
dure that will print a string of double
height characters at position X,Y on
the screen. There are limits on X,Y (not
checked by the program). X must be

- greater than 1 and Y must be less than

23, because two rows are needed.

10 MODE 7
20 PROCbig(*hello*,10,10)
30 END
100 DEFPROCbig(texts,X,¥)
110 LOCAL oldX,oldY
120 oldX=P0S: ol d¥=YPOS
130 VDU 31,X-1,Y,141 ¢

Big letrers from column X

140 PRINT text$;CHR$140:

Print text and turn big letters off

150 VDU 31,X-1,Y+1,141;

Second row

160 PRINT text$;CHR$140
170 YDU 31,0ldX,0ldY :

Restore cursor

180 ENDPROC

Colour control codes apply to big
letters, but only to the line on which
they occur. Thus it is possible to have

big letters whose upper and lower
halves are in differing colours with
~ differing backgrounds.

Graphics characters

As mentioned earlier, MODE 7 also
has a low resolution graphics
capability. The graphics characters are
formed on a 2x3 block grid and are
available if colour characters 145 to
151 are used.

These graphics symbols can be
displayed in contiguous mode, as
shown in the table or in separated
mode where there is a background
colour boundary between and around
the six cells of each symbol.

Separated mode is turned on with
CHR$154 and contiguous mode retur-
ned to with CHR$153.

100 FRINT CHR$145CHR$154CHRS185CHRS153
CHR$185

Another facility only available in
graphics mode is to “hold” a graphics
symbol. A control character is nor-
mally displayed as a space, thus there
1s usually a space between colour
changes on any one line.

The control character for hold is
CHRS$158, and it allows an abrupt
colour change by displaying a held
character in the space where any con-
trol character occurs. This character is
displayed in the mode holding for its
position.

The held character is the last graphic
symbol used, provided that no change
has since occurred in the normal/
double height or alphanumeric/graphic
mode. A space is used if there has been
no previous graphic symbol.

This mode is released with
CHR$159.

100 PRINT CHR$146CHR$15BCHR$185CHR$150
CHR186

Ascii codes for graphics
characters

Pages 488-489 of the User’s Guide
show that the graphics symbols can be
obtained with either of two Ascii codes.
It is in fact easier to use the higher

>
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numbered set, starting at 160. The Thus the symbol:
Ascii code for any particular symbol '
can be calculated simply by use of the
method shown below.

Each graphic symbol consists of
three rows of two dots. Each “on™ dot
can be represented by a number added
on to 160. These numbers are shown
below. They just represent individual

“bits” of a byte

is represented by the Ascu code
g 2 160+1+4+16+64=245.

' Remember to always allow room in
the display for all the control

: 8 characters if you are mixing lots of
effects. The moment a control
16 | 64 character is overwritten it ceases to
' have any effect.
I u
More LI C Programmer’s guide Programmer’s guide 3
crib 5555 MODE 7 COLOURS @Eﬂﬁ? MODE 7 CONTROLS
TEXT dens ki GRAPHICS ' SPECIAL CODES i
cards NUMBER NUMBER NUMBER EFFECT |
. [ _ 136 Flash foreground to background
tﬂ Stlck e oiets i 137 Stop flashing
130 Green 146 140 Normal height
1 Yellow 147 141 Double height on
nn your ok s D3 Return to continuous mode gr_aphics
132 Bl 148 154 Turn on separated made graphics _
BB c - 133 Magenta 149 156 Switch to black background
; e 157 Set background to current foreground colour
Micru s e s 158 Enable hold character
135 White 151 159 | Release hold character

B/B/C|IIMiIIR

We specialise in Professional Business
Software for this machine — see bottom of
this ad.

We stock all the following:

BBC MICRO Model B .............. £399 incl.
BRI . i i veiiiaaan s e £95 incl.

=

All Cumana Disc Drives including Utilities
Disc and DFS Manual.

‘MANCHESTER

OO B R i snseceiinigsinnensss £230 incl.
200K single sided .............coovvvnininnn, £265 + VAT
400K double sided BO track ............. £345 + VAT
PRINTERS

BP 100 B v iaieser cabit somits e RO eR R £199 + VAT
SOATK JOL ... il N st £365 + VAT

Please phone for latest prices on above.

SOFTWARE

The North's best stockist of Acornsoft. We
always have in stock:

Snapper, Planetoid, Rocket Raid, Arcadians,
Meteors and Monsters, Castle of Riddles,
plus Program Power selected lines.

COMPUTERS

184 Market Street, Hyde,
Cheshire SK14 1EX.
Tel: 061-366 8223

We also supply Professional Standard Business
Software including Integrated Accounts, Pub
Stock Control and Video Shop System.

Plus TAILORMADE SOFTWARE TO ORDER.

EDUCATIONAL & BULK
E DISCOUNTS AVAILABLE
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HOME & BUSINESS TECHNOLOGY

Probably the widest selection of software available by mail order.

All the top manufacturers including Acorn Soft, [JK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon.

sa%/ BBC MICROCOMPUTERS

o WITH THE LATEST 1.2 OPERATING SYSTEM

THE

[CASTLE OF RIDDLES ... £9.95]

Best adventure game yet for the BBC Micro.
By the way — we keep a very full range of software for the BBC Micro, send s.a.e. for price list.

Latest Slim Line TEAC Drivers with Microvitec “Cub” Monitor. True 80
Utilities & Manual from Column Definition at a new low

£195.00 s

Revolutionary “Spark-jet” Printer
from ACORN

50 lines per minute and no noise!

PRESTEL
Available now on the BBC Micro Make your favourite programs full
OEL Acoustic Modem & time residents with an
Software & Lead ATPL EPROM PROGRAMMER

(Converts the BBC Micro into a £138.00
Prestel/private viewdata receiver.

£175.00 all inclusive

Program, verify, read & check for
blank
2516, 2716, 2532, 2732, 2564,
27128, 27256
Single Rail Eproms.

ALL ABOVE PRICES INCLUDE VAT & CARRIAGE.

4 .
r
F:
/ .
.
-
-
-

For full price lists or further details of any products send s.a.e.

ELTEC COMPUTERS

217 Manningham Lane, Bradford,
BD8 7HH.

Telephone: (0274) 722512
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ONE of the good things about BBC
Micro User is that it lists lots of
programs that I couldn’t have written
for myself, and others that I didn’t
know I needed until 1 saw them in
print.

Once I've seen a set of listings
though, I'm the type who has to have
them on tape just in case I ever need
them. Believe it or not, I still have all
the examples from the Users Guide!

Because of this obsession, I must
have typed in hundreds of listings, and
in the process I've made so many
errors that I consider myself an expert
on the subject. Here I am going to try
to pass on some of the lessons I've had
to learn the hard way.

Entering listings can be both time
consuming and frustrating. You do
your best to type in a perfect copy and
it doesn’t work.

The normal reaction is to blame the
magazine, but, believe it or not, the
odds are that it's you who’s made the
error — usually just a simple mistake,
but one that can cause a lot of
heartache until you find it.

The trouble is that some of them are
experts in camouflage.

Quite a lot are simple copying mis-
takes, such as leaving out a line or
typing in the wrong variable name.
Here a lack of concentration and
typing expertise combine to produce
errors.

Another rich source of confusion
comes from the BBC Micro allowing
you to use both capital and lower case
letters which, if confused, lead to
problems which are surprisingly easy
to overlook. ERROR ONE shows the
sort of thing.

{0 REM ERROR ONE
20 LET EILEEN=31
30 LET X=335

40 IF Eileen{35 THEN PRINT "Eligible"

I’'m afraid the only way to reduce
errors like these is to take time and
trouble copying in the listing. Check
the line before you press RETURN. I
know it sounds horribly prim, but time
and trouble taken at the beginning do
reap rewards later.

Try to have at least a rough idea of
what the program is supposed to do
and try to understand the place of the
line in the scheme of things. Ask
yourself “What’s happening now?” as
you enter a line.

I call this active as opposed to pas-

Listings

loopholes

Or how the fickle
finger of fate foils
your best endeavours

sive copying, and while at first it takes
some effort, it soon becomes second
nature and pays the double dividend of
making a boring job interesting and in-
creasing your knowledge of Basic.

Having said that, it’s surprisingly
easy to daydream while copying in list-
ings!

Next come two rather stupid errors
for which I seem to have a great
aptitude. The first is not clearing out
old programs when typing in new list-
ings. This can result in odd lines turn-
ing up in the middle of the program
you're trying to copy, or, if your new
listing is shorter than the program
already in the machine, additional lines
at the end.

The moral is, use NEW when you
enter a new listing (and, of course, run
the cassette bugs fix if you need to).
ERROR TWO shows what can
happen if you don’t — line 45 is fairly
obviously left over from a previous
program.

10 REM ERROR THO

20 LET EILEEN=31

30 LET X=35

40 IF EILEEN{3S THEN PRINT “Eligible"

45 IF Door$="DPEN" THEN PRINT “ENTER

AT YOUR PERIL®

Ty 't"""'ﬁ"’ ek oo s

The other stupid error is to use the
AUTO command to set up the line

| 20LET EILEEN=3!

numbers, then forget about it and type
the numbers in anyway. A line number
in your listing looking like 1010 or
2020 is a dead giveaway. (Notice alse
that the line 1010 is not treated as such
by the micro, but as line 10.) Moral ~ il
you use AUTO, don’t forget it!

{010REM ERROR THREE

3030 LET ¥=35 '
401F EILEEN(3S THEN PRINT *Eligible

Typing mistakes are another fruitfu
source of anguish. If you put in NAL
instead of AND or PINT instead @
PRINT, you haven’t been paying atten
tion to your typing, and more care
needed.

The BBC Micro will flag your error
and they’re fairly easily picked up b
comparing the original with what yo
typed in. Try running ERROR FOU
to see this. (Incidentally, if you mispe
a variable the micro will probably giv
you the message “no such variable™

10 REM ERROR FOUR
20 LET EILEEN=31

30 LET X=35 :

40 IF EILEENCX THEN PINT *Eligibl

Some typing errors aren’t so easy t
spot. In fact they are masters «
disguise, the Scarlet Pimpernels of th
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computer world. These are the look-
alikes, the characters in the type set
that are similar in appearance but mean
vastly different things to the computer.

The classic error is to confuse zero,
“0” which is a number, with “O”, the
letter of the alphabet. It's surprising
how difficult this is to spot when you
are copying in listings. It can lead to
chaos when the program is run, or,
rather, doesn’t. ERROR FIVE should
illustrate this.

10 REN ERROR FIVE

20 FOR %=1 70 10

30 PRINT “YOU’VE CONFUSED 07 AND
’.B? W

30 NEXT

Jams

Similarly, there can be confusion
between the number one, “1”, and the
lower case letter “I”. These are used as
the same thing on a typewriter, but are
separate keys on the BBC Micro.
Capital “I” also likes to get in on the
mistaken identity act, especially when
being used as a loop variable.

10 REM ERROR SIX
20 FOR X=1 TO 10
30 PRINT "YOU’VE CONFUSED 17 AND

17 u

40 NEXT

The last masters of disguise are the
fullstop “.”, the semi-colon “;” and the
comma “,”. They are all close together
on the keyboard. Given this and the
fact that they look alike on poor quality
listings, the conditions are ripe for a
mistake to be made.

The results of an error in punctua-
tion can vary from displays in the
wrong place, through error messages,
right the way to blank screens and
hung programs.

Try messing about with the punctua-
tion of a VDU statement and see what
happens! My penchant is for missing
out the semicolon from statements such
as VDU 29:640:;512; — it can cause a
lot of problems.

If you want real trouble, mix up the
punctuation in a data list. For example,
DATA "3,3.5.4,4.5

can become
DATA 3,3,54.,4.5
If you mix up a decimal point and a

comma this will, of course, result in the
wrong data being read. At times this
causes a very subtle form of confusion
since, if the number of items in the list

is increased, the BBC Micro won'’t flag

an error.

All the previously mentioned faults
are common but none are so common
as the next, and final, class of errors. I
call them the Space Invaders. They
creep in easily and they can be the very
devil to detect. No doubt you’ve been
told that BBC Basic ignores extra
spaces and so it does, but sadly there
are some spaces it will not ignore.
Usually these are in subscripts attached
to keywords. For example it is

RND(123) not RND (123)
and
DIM B(12) not DIM B (12).

Also note that it is
X + 0.5 not X+0. 5

ERROR SEVEN demonstrates the
idea.

10 REM ERROR SEVEN
20 PRINT TAB (103;°YOU’VE MADE A

SPACING ERROR®

30 REM IT SHOULD BE TAR(10),NOT
TAB space(10)

10 REM ERROR EIGHT

20 LET HEA=3

30 LET X=2

40 IF XCHEATHEN THEN PRINT® YOU'VE
RUN A VARIABLE AND A KEYWORD TOBETHER
T0 MAKE A NEW VARIABLE NAME®

d

As you probably know, BBC Basic
allows keywords to be embedded in
variables. That is, you can have vari-
able names likke GOODRUN and
SHOPLIST, but you can’t have the
variable names starting with a key-
word, so RUNNER and TOMATO
are right out.

Of course, in a decent listing the
variable names will be all right, but it is
because the BBC Micro allows em-
bedded keywords that another type of
Space Invader error, almost the com-
plete opposite of the earlier type, can
occur. This is not too many spaces but
too few.

It happens when you type a keyword

immediately after a variable without

leaving a space between them like:
15 IF BILL>OMONEYTHEN PRINT
“BROKE!”

The point here is that the micro, un-
concerned about the embedded key-
word, looks for a variable called
MONEYTHEN, which will lead to an
error. ERROR EIGHT demonstates
the type.

That concludes our review of some
of the more common copying errors —
all easy to fall into, but fairly simple to
correct once you know what you are
looking for.

As some of the error messages might
not be what you expect, try running the
examples so that you’ll find fault trac-
ing less confusing in practice. As an
exercise, I've left you MISTAKE to try
to debug — never was a program so
aptly named!

I'm sure that you’ll come across
other errors that can occur while typing
in listings — if so please write in and let
me know, and I'll pass them on.

Finally if, after all this, your
program doesn’t work, remember it
may not be you. I once spent hours on
a program listing from a well-known
book on the BBC Micro wondering
why it didn’t work. Eventually it
dawned on me: The print colour was
the same as the background!

Now take
the bugs

out of
this

1010 REN NISTAKE

20 VDU 28,5.30,1730

30 COLOUR D

40  REM THIS PROGRAM ATTENPTS TO
50 PRINT '1,2,3,4,5’

5  COLOUR 128

70 FOR 0=1 10 5

80 Print TAB (%), 0,".%

90 NEX

@
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into error.

Part Two of MIKE BIBBY'S

introduction to programming

THIS month we are going to begin to
write our own programs. Nothing
spectacular mind, but enough to give
you a quiet glow of satisfaction. Firstly,
let's discuss briefly what we did last
month.

We learned that to “talk™ to the com-
puter we had to speak to it in a language
it already understood, called Basic. We
also learned how to get the BBC Micro
to do sums for us and to print out
messages, or strings as they are known.

One basic word we used quite fre-
quently was PRINT, which instructs the
micro to write or print things out on the
screen. For instance, to do the sum 4+4
we typed

PRINT 4+4 [Return]
where [Return] means you should press
the return key — this sends the message
we have typed to the computer.
Hopefully it then responds by printing
the correct answer, 8.

Similarly, we could do subtraction,
multiplication and division — the symbols
for which are “-”, “X” and *“/”
respectively. Notice particulary the divi-
sion symbol. Although you can produce
the “+” symbol on the screen in Mode 7
(by pressing “»"), the BBC Micro does
not interpret this as meaning division —
you must use “/”.

We also learned that to print out
messages we had to surround them with
quotes, as we do when recording speech.
So, to print the message “GOOD
MORNING” on the screen we type:
PRINT “GOOD MORNING” [Return]
which causes the message to be written
on the screen. Now on the BBC Micro
we can use lower case or small letters, so
we can print “Good Morning” by using:

PRINT “Good Morning” [Return]

Notice that PRINT itself remains in

" capitals. This is because it is a special

Basic word — a keyword. For the BBC

Micro to realise that it has a specia
meaning, it must be written in capitals
as must all other Basic words. For thi
moment, keep Caps Lock on — this

prevent you from falling into this error

So far we have given the computel
one instruction at a time, which it carrig
out immediately after we pressed Retur
(assuming we’d typed it correctly).

Sometimes, though, we want to giw
the micro a series of instructions ani
then tell it to carry them out. for i
stance, suppose we want the message:

PROGRAMMING

IS

EASY
to appear on the screen. With our step
by-step method, we would have used:
PRINT “PROGRAMMING” [Return|
PRINT “IS” [Return]
PRINT “EASY” [Return]

But, as you’ll see if you ftry it,
doesn’t produce the required effect, since
each successive instruction spoils the
layout.

We need to give the computer the ins:
tructions so that it

1. Prints out PROGRAMMING

2. Prints out IS

3. Prints out EASY
in sequence, without stopping to ask
what to do next. Such a sequence of in
structions is called a program. Noticé
also that the sequence is numbered
after all, the computer needs to know the
order to carry them out in.

Now let’s write a program to print oul

PROGRAMMING
IS
EASY

We were on the right lines with the
first attempt, but this time, let’s try num-
bering our instructions as we enter them

First of all, we shall enter Mode 6, &
text-only mode with: |

MODE 6 [Return]
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Now type:

NEW [Return]

NEW i1s a Basic keyword that clears
out the computer’s memory. If you don’t
do this the program you are typing in
might get jumbled up with a previous
one — you’ll see more clearly how this
can happen later.

You probably think that you haven’t
got a program in at the moment, but use
NEW anyway, because it is possible that
you might have entered a line or two by
chance.

Then type:

10 PRINT “PROGRAMMING” [Return]

Notice two things:

@® The first instruction is number 10, not
number 1. In computing we tend to
number our instructions in steps of ten
for reasons that will become blindingly
obvious later. We call the number of an
instruction its line number.

® The computer didn’t immediately
carry out the instruction — it didn’t
print out PROGRAMMING after we
pressed Return. This is because of the
line number. It tells the computer that
what follows 'isn’t to be done im-
mediately but is to be remembered for
later as it is just one in a series of instruc-
tions. I'll prove that the computer
actually does remember it in a moment.

Now type:

20 PRINT “IS” [Return]
30 PRINT “EASY” [Return]

What I’'m going to ask you to do next
should test your faith in me! Clear the
screen by typing:

L + [CTRL]

All your typing should have
disappeared, but don’t worry — your
work hasn’t been wasted. Because of the
line numbers, the computer has kept a
list of your instructions in its memory.
To see the list, type:

LIST [Return]
and your program should reappear.
We’ll call it Program One:

10 PRINT "PROGRAMMING"
20 PRINT 15"
30 PRINT "EASY®

3

== T

If you have a problem don e
worry — list your program and
look for the lurking mistake

An important point coming up now.
We have entered a program (a numbered
sequence of Basic instructions) into the
BBC Micro’s memory and have got the
computer to display those instructions
with LIST. We have not, however, told
the computer to do these instructions.
It’s like having written a shopping list —
you still have to go out to the shops and
turn your list into reality.

So to get the computer to actually do,
or as we say, run the program in its
memory, we type:

RUN [Return]
and, if we've typed it in properly, we
should see printed out:
PROGRAMMING
IS '
EASY

If you’ve managed it, congratulations
on running your first program. (If not,
don’t worry, it’s probably some simple
error. List your program and look for
the mistake. You might actually have a
message telling you that there is an error
in a particular line. What we’re about to
do next, although it assumes that you
have been successful so far, will in fact
show you how to correct your mistakes.)

Now let’s try to alter our program so
that it prints out:

PROGRAMMING
IS
SIMPLE

If you look back at the first program
you will see that you need to alter line
30.

Changing line 30 couldn’t be simpler
— just type in the new line 30, remember-
ing to start with the line number 30, then
press Return. The latest version will
replace the old version in the computer’s
memory.

To demonstrate this, type:
30 PRINT “SIMPLE” [Return]

and then:
LIST [Return]

You should obtain Program Two,
which is:

10 PRINT “PROGRAMMING"
20 PRINT *I5"
30 PRINT “SIMPLE"

An examination of this listing should
reveal that the new version of line 30 has
indeed replaced the old one. (Notice also
that we didn’t give LIST a line number —
we wanted the BBC Micro to do it im-
mediately.)

As a final proof that our amendment
has been accepted, type:

RUN [Return]
You should now get the revised message.

You can use this technique to correct
mistakes in your programs. For
example, if you accidentally typed line
10 as:

10 PINT “PROGRAMMING”
then, when you tried to run it you would
get the message ‘“Mistake at line 10”.
(Note that you don’t receive this
message when you first enter the line,

-only when you try to run it.)

To rectify such mistakes, simply
retype the correct version of line 10 and
press Return to enter it into the com-
puter — the correct version will replace
the faulty one.

There are more sophisticated ways of
correcting, or editing, a line, but they can
wait for a while. For the moment we

i

—J
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From Page 21

shall simply retype the line, with its line
number, and press Return. Of course, if
you notice a mistake while you are enter-
ing a line, use the delete key to erase it,
then continue typing from that point.

So far I have given you just two
programs to run. However, using these
as models, you can print out virtually
any message you want on the screen.
Just use line numbers in increments of
10, each line printing out part of the
message you want out on the screen, by
enclosing it in quotes after PRINT.

An important point about this series is
that I’m going to give you lots of
example programs to type in. Virtually
all of them have two things in common:
® The make vital teaching points
(otherwise they wouldn’t be there in the
first place).
® The output — that is, what appears on
the screen — is trivial in content and in
many cases there are far easier ways of
doing it.

Programming is a skill like driving —
you can only improve by doing it, not
reading about it. Please carry out the
examples, however silly or obvious they
may seem to you.

Also, and this is far more important, I
want you to go beyond the programs —
try to alter, adapt and extend them, just
to see what happens.

Adopt an experimental approach and
a healthy scepticism for my pronounce-
ments. if you are wondering whether
something will work, go ahead and try it
— you can’t hurt the computer from the
keyboard, so let your imagination run
riot.

You’ll learn far more from your own
examples than you will by merely echo-
ing mine. And the good thing is that you
get such prompt feedback from a com-
puter. If what you write isn’t acceptable
youll soon get a mistake or error
message.

So what I'd like you to do now is to
spend a good time writing simple
“message’’ programs for the computer to
run. For some reason, in my experience
in computing classes the messages tend
to become quite scurrilous. There’s one
thing I've never been too sure of — is it
slander or libel when it appears on a
vDU?

Remember, type NEW before each
new program, and use line numbers for
each instruction. It’s also good policy to
LIST your program before you RUN it,
just to make sure that all is as you
intend.

Now suppose we wanted to alter

Program Two so that it printed out the
message:
PROGRAMMING
IS
RATHER
SIMPLE
We need a line in there between 20
and 30 to print out “RATHER”. Well,
25 is a number between 20 and 30, so
let’s try:
25 PRINT “RATHER” [Return]
If you list it you’ll see that the
program has now become Program
Three:

10 PRINT "PROGRAMMING"
20 PRINY *18° @ .
25 PRINT "RATHER®

30 FRINT "SIWFLE®

S

So line 25 has “crept in” between 20
and 30. Even though we entered it out of
order, the BBC Microcomputer stores it
in memory in its correct numerical posi-
tion. Try running the program as final
confirmation.

This ability to insert lines into
programs is the reason our line numbers
go up in steps of 10 when we are writing
programs — it leaves us plenty of spare
line numbers in between for when we are
patching them up.

Now enter Program Four:

10 CLS

20 PRINT "BBC"

30 PRINT "MICRO®
40 PRINT "“USER®

)

—J

remembering to press return after typing
each line.

Now LIST it. Is there a phantom line
25 in there? If so, you didn’t type NEW
after the last program — the lines 10, 20
and 30 of the latest program have
replaced those lines in the old program.
But as the new program doesn’t have a
line 25, the old one remains to ruin your
program. The moral is to use NEW
before entering a new program.

If you have got an unwanted line 25,
don’t worry — you can easily get rid of it
by typing:

25 [Return]

This will delete the line since you
replace the old line 25 with a new line
which contains nothing — which the
computer then “forgets”. This method
holds good for deleting any line from a

program — simply type out the line
number, then press Return.

Now Program Four contains the key-
word CLS, which, as you shall see when
you run the program, clears the screen.

If when you run the program, the top
line seems to be missing, you can adjust
the picture by typing:

*TV 255 [Return]

Before this takes effect you must
change mode — in this case we wish to
remain in Mode 6 so we type:

MODE 6 [Return]

This should take care of the problem.

Now let’s try to print out our message
with blank lines between. We can use a
line containing just PRINT to obtain a
blank line, so program Five should do
the trick:

10 CLS
15 PRINT

20 PRINT *BBC"
25 PRINT
30 FRINT “MICRD"
35 PRINT
40 FRINT "USER®

- Six demonstrates this:

‘

.

Alternatively, we can use an apostro-
phe at the end of the PRINT line to force
the computer to “skip” a line. Program

10 CLS
20 PRINT *BBC" °

30 PRINT “MICRO" ° s
40 PRINT °USER® . il

We can use apostrophes to create new
lines before the string as well. program
Seven shows this:

10 CLS
20 PRINT * * “BBC"
30 PRINT * * *NICRO"
40 PRINT 7 * "USER"

Actually we can achieve the whole '
the above printing on one line witk
program Eight: |

e : e

e _I‘-h-
5
i

2{} PRIHT 1y lBBE” ’ "HIERﬂ. 12 .ﬂﬂE

i
if
i { il
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Line 20 makes sense if you think
about it! Now try Program Nine:

The output you will get is:
HELLOOUTTHERE
i.e. each successive string is printed after
the preceeding one. The semicolon stops
the next string being printed on a new
line, “gluing” it to the end of the previous
string printed.

Notice that, since there are no spaces
inside the strings, none appear between
the words when they are printed out
together.

Try to get the message to appear
legibly by rewriting the program with
appropriate spaces in the strings. Also
notice that you can obtain the same
output, far more simply, with Program
Ten:

WS

20 PRINT "HELLD DUT THERE"

However, as I said above, the
programs I present to you are for
making teaching points, which does not
necessarily imply showing you the most
efficient methods.

Experiment with joining up the output
of successive PRINT statements with
the use of the semicolon until you feel
confident about it.

And now for something completely
different. Try running Program Eleven:

r 10 PRINT "1 *
20 PRINT “FEEL"
30 PRINT*DIZZY"" "

40 60TO 190

I think the effect is pretty impressive.
So far all our programs have merely
copied back onto the screen what you
have typed in. This program shows how,
with the addition of one line (line 40),
you can obtain a huge increase in the
amount of output. It is this ability, to
repeat a simple operation rapidly, that
gives the BBC Micro much of its power.

If things are happening a little too fast
for you, you can temporarily halt
proceedings by holding down CTRL and
SHIFT together. When you release them
things will continue at their normal rate.

What is happening is that the com-

puter follows lines 10, 20 and 30 and
prints out: _

I (line 10)

FEEL (line 20)

DIZZY (line 30)
followed by three blank lines due to the
apostrophes. It then encounters line 40,
which tells it to go back to line 10. It
duly does so and prints out:

I (line 10)

FEEL (line 20)
etc., until it reaches line 40, when it goes
back to line 10 and so on ad infinitum.
Notice that when the screen is full, it
scrolls up to make more room.

Now the name for such a condition in
a program, where you keep on repeating
lines of code (as the program lines are
known), is a loop.

We say here that we are in an un-
conditional loop because we haven't
given the program any conditions for it
to cease repeating itself. This is bad
programming practice ~ compulsively
introspective computers are not useful
machines!

To stop such unconditional loops, you
have to interrupt them from “outside™ by
either pressing the ESCAPE or BREAK
key. Of the two, ESCAPE is to be pre-
ferred — you can compare it to stopping
a car with the brakes. Using the BREAK
key is more akin to stopping your car by
driving it into a wall.

BREAK won’t actually damage your
computer, but it will cause you to return
to the state of the computer on switch
on, which is Mode 7, and with no
program in when you LIST. (You can
actually recover the program with OLD,
but now we’re getting ahead of our-
selves.) Always use ESCAPE if you can.

If you want to have some fun with an
unconditional loop, try printing out
repeatedly an arrow composed of

asterisks such as:
3

ek ok
ool e o e
e o e o o e o
sk ok
ko ok
ok ok
ok

which will scroll upwards off the screen.

Finally, apart from its being an un-
conditional loop, which is always
naughty, can you see what else i1s going
wrong with this program?

10 CLS

20 PRINT "THIS IS "
30 PRINT "VERY SILLY"
40 6OTO 10

s
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WATFORD ELECTRONICS

DEPT BBC, CARDIFF ROAD, WATFORD, Herts, England
Tel Watford (0923) 40588. Telex: 8956095

BBC MICROCOMPUTER

Model A £299; Model B £399
incl. VAT (carr £7)

UPGRADE KITS. Upgrade your Model A to
Mod. B with our Upgrade Kits and save

yourself £ s s s

aaaaaa

® BBC1 16K Memory (8 x 4816AP-3 100nS) £16.00
® BBC2 Printer User |/0 Port £6.98
® BBC3 Disk Interface Kit £65.00
® BBC4 Analogue |/0 Kit £6.40
® BBCS5 Serial |70 Kit £6.70
® RBCE Expansion Bus Kit £6.10
® Printer Cable Ready made 36" E11.95
® Complete Upgrade Kit Mod. A to Mod. B E43.00

Complete range of Connectors & Cables available for
BBC Micro. Send SAE for list. ¥

DISC DRIVES ‘'TEAC’ BBC
Compatible

® US50A—Uncased, Single sided,

40 track, 51", 100K £125
@® CL50A —Cased, Single sided,

40 track, 517, 100K £150
® CS50A — Cased with own Power Supply,

S/S 40 track, 517, 100K £180
® CD50A —Twin Cased with own PSU,

Single sided, 40 track, 5}, 200K £350
® CS50E Single Cased with own PSU,

Single Sided, BO track, 51", 200K £250
@ CD50E — Twin cased with own PSU

Double sided B0 track, 53" 400K FA475
® CD50F — Twin Cased with own PSU,

Double sided, BO track, 53", BOOK £599
® Mitsubishi Slim Line — Uncased, Double

density, Double track, 53", One

Megabytes, track density 96TPI, track to

track access time 3mSec ONLY £249

@ Single Drive Cable for BEC Micro f8
® Twin Drive Cable for BBC Micro f£12
® 10 Verbatim Diskettes, 53", S/sided £18
® 10 Verbatim Diskettes, 51", D/ 5ided £30

BBC AP100A

PRINTER

10 Tractor
Feed, BO Columns,
30 CPS normal & double
width Char.

Dot res graphics. Parallel interface std. Our
price includes FREE 500 Sheets of paper.
ONLY £175 (E£7 carr.)

® SEIKOSHA GP250X 10" Tractor Feed,
80 col. 50 CPS, normal & double width &
height characters, R5232 & Centronics
Interfaces standard. £235 (£7 carr)

® Printer Cable to interface above

printers to BBC Micro £11
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MAIL ORDER AND RETAIL SHOP. TRADE AND EXPORT INQUIRIES WELCOME.
GOVERNMENT AND EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS
ACCEPTED. Carriage: unless stated otherwise, please add min.
BLETOUK CUSTOMERS ONLY. ALLPRICES EXCLUSIVE OF VAT.
PLEASE ADD 15% VAT TO THE TOTAL COST INCLUDING POSTAGE.
SHOP HOURS: 9.00am TO 5.00pm MONDAY TO SATURDAY. AMPLE FREE CAR
PARKING. ACCESS ORDERS: Simply telephone through your order on Watford

APPLIC

VA

50234/40588.

| NEC PC8023BE-C:
Printer

100 CPS, Bidirectional, logic seeking 80
column, Tractor/Friction. 2K Buffer, etc. £320
t£7 carr.)

EPSON MXB80FT/3

10" Tractor & Friction feed, 9 x 9 matrix, 80
col., speed 80 cps, Bi-directional, hi-res bit
image graphics. Subscript & superscript,
Italics & underlining. Only £324 (£7 carr)

Printer Interface Cable for BBC £12

— o=

MX100FT/3

15" Carriage, 136 columns, plus all the
facilities of MX80FT/3  Only £425 (£7 carr)

LISTING PAPER

81” x 91" Fanfold paper plain or ruled
(1000 sheets) £7 (150p carr)
15" fanfold paper (1000 sheets)

£9 (150p carr)
Teleprinter Roll {econo paper] £3 (£1.50 carr.)

MONITORS

MICROVITEC 1431, 14" Colour Monitar. RGE Input. {as
used in BBC Prog. |
Price including connecting Lead

ZENITH 12" Green Monitor.
Ercellent res.

£249 95 (carr £7)

£80 {carm £7)

CASSETTE RECORDER &
ACC.

Top quality Slim-line, portable Cassette
Recorder. Ideal for Computer use.
Mains/Batt. operated with counter. £28.00

C12 Computer Grade Cassettes in library
cases.
40p

STAK-PAK

The unique
computer program
fiing and storage
system. Made of
tough black
plastic these
compact drawer
sections hold two
cassettes each
and lock together
vertically to form miniature cabinets of any
height. Each drawer section has two Agfa C12
Cassettes with labels plus external index card.
Five twin Paks (10 Cassettes) £6.00

toall cash orders).

READY-MADE LEADS
for BBC
CASSETTE LEADS 7 pin DIN Plug

to 5 pin DIN Plug + 1 Jack Plug £2.00
to 3 pin DIN Plug + 1 Jack Plug £2.00
to 7 pin DIN Plug £2.50
to 3 pin Jack Plug £2.00

6pin DIN to 6 pin DIN Plug (RGB) £2.50

S

RIBBON CABLE LEADS 36" long

(Female Plug at one end, other end free)

SK9 Printer Cable {26 way Female) £2.75
SK10 I/0O Cable (20 way Female) £2.00
SK11 1MHz Bus Cable (34 way Female) £3.20

SK12 Tube Cable (40 way Female] £3.70
PRINTER LEAD 36%”

Ready Made £11
Single DISC DRIVE Cable £8
Twin DISC DRIVE Cable £12
MISCELLANEOUS
CONNECTORS Plugs Sockets
RGB (6 pin DIN) 30p 45p
RS423 (5 pin Domino) 30p 40p
Cassette (7 pin DIN) ?EP gg:
ECONET (5 pin DIN) P

Paddles (15 pin "D’ £1.10 £2.15

IDC MALE Headers
to fit BBC PC Board

2 x 10 way (20 pin User Pott)’ £1.00
2 x 13 way (26 pin Printer Port) £2.00
Z x 17 way (34 pin DISC Intr] £2.35
2 % 17 way (34 pin 1 MHz Bus) £2.35
2 x 20 way (40 pin Tube) £2.50

Official JOYSTICKS £11.50/pr

LIGHT PEN e
All parts available for the Acorn User's "SHINE A
LIGHT" Light Pen article for £8.50.

BUSINESS SOFTWARE for BBC

Written by professional Chartered Accountants and
coded by competent Programmers. ldeal for small and
medium size companies.

® CASH BOOK ACCOUNTS PACKAGE £82.00
@ SPREAD SHEET ANALYSIS.
BEEBCALC £17.36

INVOICES & STATEMENTS

Has customer file to produce Invoices & monthly
statements. Calculations include automatic VAT.
Saves hours of tedious work. £17.35

® COMMERCIAL ACCOUNTS
The features include: Daily Journal, Credit Sales,
Cash Sales, Credit Purchases, others, Sales Ledger,
Purchase Ledger Bank Account. Year 1o date
summary. A fully interactive program suitable for all
businesses. Files can be saved and loaded. Useful
for Cash low control with an immediate accessibility
to Debtors & Creditors totals. Bank totally
supported incl. running balance £17.356

® MAILING LIST

A dedicated database to allow manipulation of
Mames, Addresses and other information. The
unique ‘searchkey’ system gives further 10 user
definable parameters for own selections. Facility to
find name or detail when only part of the detail is
known. Prints labels in variety of user specified
formats, £17.35

® DATABASE
The program that everybody needs. Facility
includes: Sort Search, List print if req., ideal for
Card Index application. You can write your own
Database to suit your req. with limitless number of
entries on separate cassattes. £17.35

® STOCK CONTROL
Takes tedium out of stock control and saves time
and money. Routines include stock setup, user
reference numbers, minimum stock level, financial
summary, line print records, quick stock summary,
add/delete stock, etc. £17.35

® HOME ACCOUNTS
Runs a complete home finance package for you
with every facility necessary for keeping track of all
expenses like, H.P., Bank, Mortgage. etc. £17.35

® WORD PROCESSOR
This program features routines found in much larger
and expensive programs. Very easy to use, Allows
1000 words (approx) in memory. ldeal for writing
letters. Features incl., block delete, block insert,
search and replace, edit text, display text etc.
£17.35
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SPACE GAMES

ALIEN DESTROYERS (32K) £7.95

Sensational, high speed ‘Invaders’ program

with an abundance of features. This program

has many unique extras e.g.: 'Battle Analysis’

ming the number of each alien type shot
n.

ASTRO NAVIGATOR (32K) £6.95
Navigate your way through a variety of
treacherous caverns, inhabited by killer

" rockmites. There are 5 skill levels and the top

5 scores are ranked at the end. Excellent
colour graphics and sound.

ASTEROID BELT (16K/32K) £7.80
A great new space game practically identical to
the arcade original. An inspired piece of
machine code programming producing one of
the most exciting games around.

CROAKER (32K) ' £6.95
People — Huh! Pity us poor Frogs! Trying to
hop the logs over the rivers was difficult but
now the motorways. Then come the Crocodiles
and diving turtles. Survival becomes just
impossible. Arcade type, machine code,
excellent sound and graphics.

HITCH-HICKER (32K) £5.95

A great adventure game. Tests your skill and
wits whilst trying to collect 5 objects scattered
round the universe. Directions can be found in
the clues.

GALACTIC COMMANDER (32K) £7.95
Nine phase aptitude test for aspiring space
vehicle commanders. The program presents a
real challenge and the use of machine code
and hi-res graphics makes for beautifully
smooth action. Great sound effects.

LASER COMMAND (32K) £6.95
Classic Defence of 6 Cities against attack from
Alien plus random bombing raids from alien
spacecraft. Super fast machine code arcade
game with superb sound and graphics.

MARTIANS £6.95
Very popular. Defend your plant against the
descending Martians with your Force-Field but
beware of the Destroyers who can annihilate

you.

SPACEMAZE (32K) £6.95
You have crash landed in the legendary
labyrinth of Titan, inhabited by monsters known
as ‘FROOGS'. Find your way through to the
TRANSMAT' before being cornered and eaten.
The game has 8 levels of skill and 3D colour
graphics.

SWOOP (32K) £6.95
The new Galaxians it's here at last! Galaxian
style machine code arcade game. 30
screaming, homing, bomb-dropping, explosive
egg-laying Birdmen, swooping down in ones
and two's to destroy your laser bases. The
explosive eggs feature makes a normally
difficult game into a challenge ‘par excellence.

TIMETREK (32K) £7.50
The ultimate ‘real-time’ Startrek, where
indecision in the battle zone is your major
enemy. 20 skill levels. Special features: Panic
Button for once only space leap, New Klingon
fleet after 30 Stardates and Torpedo sight
control.

OTHER GAMES

ADVENTURE (16K/32K) £7.50
All the excitement, intrigue and frustration of a
mainframe adventure. Explore the tortuous
forests, dark caverns and castle dungeons.
Great skill and imagination are required to play
this game.

ZOMBIES' ISLAND (32K) £7.95
Fight for survival on an island inhabited by
hungry, dangerous cannibals. An excellent
Basic and Machine Code program.

CHARACTERS (16K/32K) £5.80
Makes redefining of Invaders, Foreign
Characters, Technical symbols, etc., character
shapes simpler. Clumsy binary and hexadecimal
notations are not req. anymore.

CHESS (32K) £9.95
An excellent machine code program with
superb Mode 1, colour graphics, 6 levels, play
black or white, illegal moves rejected, ‘en
passant’ casting, take back of moves and
display of player's cumulative move-time.

COWBOY SHOOTOUT (32K) £6.50
Full feature, 2 player, cowboy shooting game.
Hide behind the cactus plants and moving
chuck wagons until they are shot away. Shoot
your opponent and avoid getting hit yourself.

ELDORADO GOLD (32K) £6.50
Legend has it that old Bill McCusky, who met
a sudden death, had built up a vast treasure
somewhere in the nearby territory. Can you
end up rich where many have failed?

FOOTER (32K) £6.95
Another high resolution graphics game from
the author of our Galactic Commander. A 2
player game in which each player has to use
his football skills to try to out run, out dribble
and finally score against his opponent. A
serious contender to ‘Match of the Day'.

LOGO Il £9.95
This language is now very popular in American
schools as it is an ideal educational program. It
can graphically demonstrate the ideas of
defined procedures, sub-routines, loops and
even recursive programming. Gives excellent
intro to LOGO language for your and old alike.

MUNCHYMAN (16K/32K) £6.95
Colourful and highly entertaining version of the
popular arcade gamet Munch your way to high
score before the Munchers devour you.

REVERSI (16/32K) £7.80
A sophisticated multi-option game. Play against
the computer or another player or even watch
the computer play itself. 5 skill levels allows
any player to enjoy the game without
continually winning (or losing).

ROULETTE (16/32K) £5.95
All the fun of the Casino in your own home.
This is a beautifully presented game for up to 6
players. The odds are calculated according to
the official rules.

SNAKE (32K) . £7.80
An arcade type game. Gives hours of fun. One
of the best games available for this machine.
Try it for yourself.

APPLICATIONS

CONSTALLATION (32K) £6.50
The great Bear! The Southern Cross! The
Horned Goat! See the night sky gloriously
depicted in hi-res graphics. Constellation has
been adapted and enhanced from our
successful ATOM program.

DISASSEMBLER (16/32K) £6.95
Relocatable disassembler program. Lists object
code and Assembler mnemonics from and to
any specified addresses. The listing can be
stopped and restarted. Page mode option and
output to a printer are available. ASCIl symbols
may be output if required. The Assembler code
may be stored and modified and the program
re-assembled.

FILER £8.95
A powerful file handling program for BBC
FILER allows the user to build up, manipulate,
store and retrieve data on the BBC. A very
powerful package indeed.

WORDWISE Model B
Without doubt the most sophisticated piece of
software yet written for the BBC Micro. Wordwise
contains all the usual word processing features
enabling characters, words, sentences or any defined
section of the text to be deleted, moved or copied
from one part to any other part of the document. The
more complex facilities such as search and replace or
file handling commands are menu driven so that even
a beginner can understand how to operate them.
Wordwise will work with whatever ﬁlin% system is
currently implementated. Supplied with full fitting
instructions and a spiral bound manual. We believe
this word processor compares favourably with those
costing many times as much.

Special Offer — ONLY £35.00

EDUCATION

JUNIOR MATHS PACK (32K)

£6.95
Makes |learning fun for 5-11 year olds. This
package consists of 3 programs (menu driven)
that increase in difficulty as your child becomes
competent. A very good supplement to
standard educational methods.

WHERE? £6.95
Do you know WHERE? you are? This well
written program, using high resolution graphics
offers timed tests on the geography of Great
Britain.

WORLD GEOGRAPHY (32K) £6.95
Beautifully drawn Hi-Res colour map of the
world illustrates and aids this graded series of
tests on capital cities and populations of the
world.

Acorn ATOM

UTILITY ROM

WEROM is Watford Electronic’s own most
sophisticated but easy to use 4K ROM based
on BASIC extension for Acorn ATOM. Plugs
straight into the utility socket in an ATOM with
floating point. The special features are: High
Speed Tape Interface — Memory Dump, Modify
Machine code breakpoints — BASIC Error
Trapping — READ, DATA and RESTORE - Full
BASIC Keyboard Scanner (BBC like) — FULL
Disassembler — AUTO Line Numbering — PLUS
CHAIN, Cursor Movement, Loop Aborting —
Easily Extendible further. Supplied complete

with instructions. £9.95
BOOKS

30 Programs — BBC Micro £4.95
30 Hour BASIC (BBC Micro) £6.00
6502 Application Book £10.25
6502 Assembly Lang. Programming £12.50
6502 Assembly Lang. Subroutines £11.80
6502 Software Design £10:50
ACORN ATOM Magic Book £6.50
Advanced 6502 Interfacing £10.9%
ALP for the BBC Micro £8.95
BASIC Programming on BBC Micro £6.90
BBC Micro Revealed £7.95
Discover FORTH — Osborne £11.2b
FORTH Programming (Sams) £12.50
Getting Acquainted/Acorn ATOM £7.95
Intro to Micro Beginners Book (3 Ed) £9.90
Let your BBC teach you to program £6.45
Micros in the Classroom £4.90
Practical Prog. for BBC & ATOM £65.95
Programming the 6502 £11.20
Mastering VISICALC (Sybex) £141.95

WATFORD ELECTRONICS

CARDIFF ROAD, WATFORD.
Tel: (0923) 40588. Telex: 8956095
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TWO WAYS TO ENSURE

GAMES WANTED

“Everyone has got at least one novel inside
him, and every BBC Micro owner has at least
- one original game waiting to be
programmed.” — Zen in the Art of
Computer Programming.

YOU GET

B/B/C|
M| 1/C[R/Oj
0860

EVERY MONTH

1. Complete and mail subscription
form on Page 69

So says our editor in his forthcoming book.
Is he correct though? Have you got a games
program locked away in your subconcious,
just waiting to see the light of day?

If so, get in touch with us right away —
we're only too willing to hear from you. And
we've got our team of experts ready to help

2. Hand this form to your newsagent.

Tel: Faygate 444

"GAME".

i i

| Please reserve me a copy of BBC Micro User | Eﬁ?ﬁlﬁﬁ;‘; :’;:;hﬂ:;rk and add any necessary

i magazine every month until further notice. i Of course, if it's good enough, we shall

= O 1 will collect = want to include it in the pages of BBC Micro
§ O | would like it delivered to my home. § User. So send a copy of your original games
i ] program, on cassette or disc, to:

% Name i The Edf'fﬂf}

B Address i BBC Micro User,

i g Europa House,

8 f 68 Chester Road,

: § Hazel Grove,

b WNote to newsagent: BBC Micro User shoutd be 1 Stockport,

} obtainable from vour local wholesaler, or contact 2 SK7 5NY.

= the distributor — Wells, Gardner, Darton & Co Ltd = And please mark your envelope clearly

¥ i

Drop in for a 1J."&I1k discussion and expert

The O (@ Microcomputer
Specialists  uiiuimazri:

GUILDFORD COMPUTER CENTRE offers  eXpert backup to ALL our sales.

a complete range of Computers for Stockists of:- BBC/Acorn, Torch, Oric,
Home, Business and Educational Olivetti, Hitachi, TRS-80, Commodore,
applications. | Dragon, Sharp, Sirius, Osborne, IBM,
Large stock of additional equipment Newbrain, Epson, Seikosha, Cumana,

available includes:- Printers, Hard/ ete.
Floppy Disc drives, Monitors ete., for

most makes. s .y
An extensive range of Business software GUI L D F O R D
A ts, Stock, P 11, Word ERP AL AR e g
i e N COMPUTER
CE‘N-T-R°E

Czcommodore @ @ HITACHI | The Quadrant, Bridge Street,

ACORN 4 Guildford,Surrey.GU1 4SG
olivetti & @ TRS-80° Telephone (0483)578848

26 BBC MICRO USER April 1983



Your micro
can keep
tabs on

the temperature

BY using very simple circuits and
relatively cheap components it is
possible to use the BBC Micro to
measure temperature and light in-
tensity, producing graphical displays of
the results.

The idea is based on the use of the

potential divider circuit, dealt with in
last month’s article, or a bridge circuit,
to measure the varying output of a
transducer.
In the case of light, a simple
transducer would be a light dependent
resistor, such as the ORP12, widely
available and costing approximately
£1. Such a resistor is included in the
potential divider circuit shown in
Figure I.

In the dark the resistance of the
ORPI12 is very high, and consequently
the voltage Vout is very low and can be
detected using the ADVAL command.

As the intensity of the light falling on
the ORP12 increases, the resistance
falls and Vout increases. When this
voltage is applied to the ADC
(analogue to digital converter), the

and log the lights

Figure Il

ADVAL function will return the pro-
portionate number.

The resistors A and B serve to bring
Vout into the range that the ADC can
accept, which is 0 to 1.8 volts.

Fairly large values for A and B are
chosen so that the ADC draws very
little current from the circuit. By
making the fixed resistors variable it is
possible to alter the sensitivity of the
circuit over various light intensity
ranges. :

Program I demonstrates the use of
the circuit to determine light levels.
Vout is connected to pin 15 of the
ADC. The program allows up to 1,000

By MIKE SHAW

readings to be taken very quickly and
then displayed in a graphical form.
Using the program, it is possible to see
how the light from a bulb increases
when it is switched on — the ramping
effect.

A thermistor is needed to measure
temperature. The type of thermistor
used will depend on the temperature
range it is desired to investigate. The
readily obtainable miniature bead
variety can measure temperature over
the range —10 to 100 degrees
centigrade. Such a device can be incor-

—» |
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porated in a bridge circuit, as shown in
Figure II.

The ADC actually measures the
difference in potential between the two
arms of the bridge. This potential
difference is determined by the
resistance of the thermistor, which
varies proportionally with the
temperature.

The variable resistor may be ad-
justed so that the ADVAL reading
gives 0 when the temperature is 0
degrees centigrade. The lead from A
should be connected to the correct
channel pin, and the lead from B to
analogue ground.

Unless it is only intended to measure
- air temperature, the thermistor will
need to be made into a probe. This can
be done as shown in Figure III.

As the thermistor’s resistance has a
linear relationship with temperature, it
is possible to calibrate it using ice at 0

Figure III

degrees centigrade and water at 100
degrees centigrade.

For example, if the ADVAL reading
given at 100 degrees centigrade is
called TEMPMAX, then any other
temperature can be found by using

TEMPERATURE=ADVAL/
TEMPMAX * 100

For more accurate temperature
measurement it would be necessary to
know the exact relationship between
resistance and temperature. This varies
between thermistor types.

Quite often all that is needed is to be
able to note when the temperature in-
creases or decreases during an experi-
ment, rather than knowing the exact

temperature.
In Program II changes in light in-

'tansity and temperature can be

obtained and plotted graphically
together. The TIME function is used so
that it is possible to take readings from
one second upwards.

Lines 110 to 130 set the scaling
factor for the plotting procedure, and it
may be necessary to adjust these for
your own probe.

In next month’s article I will look
at how to take readings from colori-
meters, pH meters and sound
meters.

Turn to Page 87

SIR COMPUTERS LTD — CARDIFF

Agents for Acorn, BBC and TORCH Computers

TORCH CF240.........

..................... veeee E2795.00 (ex VAT)

BBC Microcomputers

Model A with 32K RAM and VIA ......cciiiiiiiirnarenssarans £339.00
Model A with 32K RAM, VIA and Joystick port............. £354.00
TR e G ot R e e e £399.00
MOOBL B With (iSC INIBIACE. ... civecnssnansabortvasins vapansosad £509.00
SINGIE TOOIK OHBC AFVEE L e at s ciavse s vonssivin seasig windiik ol £249.00
TR L R T T R R PRI e TR S £389.00

The disc manual and utilities disc are both included.
Disc interface for the BBC Micro

LRSI TS el s S T B S WS S TS - _£95.00
s el R ol Bk Ll o e s i = L £110.00
Uipgrade of BBC Model A 10 B....cceiivarinreisnisesissssssnns £90.00

Please telephone for up to date information on Prestel, Teletext,
speech synthesis, second processors, elc.

TORCH Computers

£-80 Disc Pack for the BBC Microcomputer ........c.cve.es £895.00

This unit connects to the BBC Micro in the same way as a normal
disc drive, but as well as offering a dual 2 x 400K disc drive for use
under BBC BASIC or other languages it provides the option of
using the wide range of CP /M software available for business and
data processing applications. The firmware supplied with the
machine allows switching between BASIC and CPN, a powerful
operating system developed from CP/M 2.2,

In addition to the disc pack a second processor is supplied. This is
a Z-B0A with its own 64K RAM card, communicating with the
6502A in the BBC computer through the Tube'. Typically the
speed of execution of programs under the twin-processor system
15 Increased by up to 50% compared with a conventional single-
processor computer. A third processor, the 16 bit 68000, will
shortly be available.

SIR Computers Lid., 91 Whitchurch Road,
Cardiff. Telephone: (0222) 21341
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This is an extension of the BBC microcomputer/Torch disc pack
system, available in a single unit. The computer contains a BBC-
based peripheral processor connected to the main Z-80 computer,
a dual 2 x 400K disc drive as described above. a high resolution (80
character) colour monitor and a complete British Telecom
approved 1200 baud modem. It is the only microcomputer which
has been granted permission for direct connection to the Public
g;uittcheﬂ Telephone Network both in the UK. and the United
ates. :

The TORCH can communicate either directly with another TORCH
or with virtually any other type of computer via Prestel. Using the
Gateway facility of Prestel it is possible for the TORCH to access
vast amounts of information stored by private organisations on
public database systems. The Mailbox facility of Prestel also allows
the use of electronic mail.

TORCH CH240/10 * As above but with a 10 MB hard disc drive.
TORCH CH240/21 As above but with a 21 MB hard disc drive.

PERIPHERALS

SOEETIR G VOUDA PHIRBE L. ebriinisitinii sonshibbasms tesmmin o taisonin £229.00
EPSOn MX B0 F/T typB 3 Printer . .oiv i it sinniasssnssrsioros .. £399.00
B PR PPRIINIEE . (i G s aiinis s s rivs s s nre b s s by ot g s S £389.00
R L T T T by R TN LM e L £280.00
SHNYO- TR THIE WIORII0R «u i rssrenner sbinnssns Mbiprbasinispunscinsndnameang £270.00

High resolution 127 black/green monitor........ciccccvevucveensnseranss.. EBS.00

SOFTWARE

We currently hold in stock programs from the following suppliers.
Acornsoft, A&F Software, Bug Byte, Computer Concepts, Digital
Fantasia, Golem, IJK Software, Level 9 Software, Molimerx, MP
Software, Program Power, Salamander Software, Software for All,
Superior Software, Database Software, Gemini Software.
Unfortunately we are unable to supply software by mail except as part
of a large order. Delivery by Interlink of any of the above items £10.00
Unless otherwise stated all prices include VAT.



LAST month we saw how we could use
the COLOUR statement to obtain text
in different colours on the screen. We
also used the TAB( ) statement to
good effect without describing exactly
how it functions.

Now, although we did not make it
explicit, all these operations took place
on the TEXT screen. To put it simply,
if not totally accurately, you can use
the screen of your television either for
writing, when we say we are using the
text screen, or for drawing pictures and
suchlike, when we say we are using the
graphics screen.

The graphics screen has its own
special set of commands entirely
different from those we learnt for the
text screen.

You can mix the text and graphics
screens — they can overlap or occupy
entirely separate areas or “windows” of
the screen. In fact when you enter
modes capable of supporting graphics,
the text and graphics screens initially
coincide — you can print text or draw
graphics over the entire area of the
VDU.

To avoid the schizophrenia that this
may induce, for the moment we shall
consider the screens in isolation, and
not attempt to mix text and graphics.

Before describing the graphics
screen, which takes up the bulk of this
article, let’s formalise our ideas about
the text screen.

In all eight modes of the BBC Micro
we can print characters to the screen.

-The maximum number of characters

on the screen at one time varies from
mode to mode.
- MODES 6 and 7, text only modes,
. support 25 lines of 40 characters.
. MODES 1 and 4 support 32 lines of
40 characters.
. MODES 2 and 5 support 32 lines of
20 characters.
. MODE 0 supports 32 lines of 80
_ characters.
. MODE 3, a text only mode,
- supports 25 lines of 80 characters.
We can consider each character to
be occupying one cell of the screen,
different modes having different num-
bers of cells. Now the TAB (X.,Y) func-
tion uses a type of coordinate system to
allow us to print in specific cells. Figure

[ illustrates the coordinate system
available in MODE 4.
- —— X e Attt
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Figure I: Text screen in Mode 4

Notice two points:

@® The origin — point (0,0) — is at the
top left of the screen. Y increases as it
goes downwards.

® Although there are 40 cells for
characters across each line, they are
numbered O to 39. Similarly, down the
Y-axis, the range for the 32 lines is
from 0 to 31.

Of course in the other modes the
values for the X and Y ranges will
differ, since the number of character
cells differ. The above two points still
hold, though.

10 REM #2% PROGRAM ONE ##»

20 MODE 5

30 FOR position=0 TO 19

40 PRINT TAB{position,position}"#"

a0 NEXT position

Program I illustrates a simple use of
the TAB( ) function by drawing a line
of asterisks diagonally across the
screen. Try altering the mode in line 20
to modes 4, 6 and O to see the effect on
the output. Remember, the meaning of
the coordinates varies from mode to
mode because of the differing number
of cells available. You might also try
altering the program so that the
diagonal runs from right to left.

10 REM #3+ PROGRAM TWO +x+

20 MODE 5

30 FOR position=0 70 19

40 PRINT TAB(position,position)®#"

a0 NEXT position

60 FOR position=0 TO 19

/G PRINTTAE(19-position,position)"¢"

BONEXT position

Program II draws an ‘X’ of asterisks
using two loops, one for each diagonal.
Can you adapt it so that only one loop

1s used? Also the ‘X’ is not central — try
to rectify this.

10 REM ##x PROGRAM THREE *#

20 HODE 5

30 centre=9:top=7:bottoa=23

40 FOR row=1 T0 9

ol start=centre- row +|

50 FOR length = 0 TO 2#{row-1)

70 FRINT TAEB{ ctart+length, toptrowl;

H*H

B0 PRINT ThAB{start+length,bottos-row)

;H‘*l

90 NEXT length
100 NEXT row
110 VDU 30

Program III uses nested loops to
draw a diamond of asterisks on the
screen. See if you can follow the logic,
then try adding the following versions
of line 65. Can you visualise the effects
accurately before you run them?

65 COLOUR (start + length) MOD
3+1
65 COLOUR (top + row) MOD 3 + 1 .

Incidentally, the VDU 30 on the last

line simply returns the cursor to the top
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QUALITY & VALUE

DELIVERY & SERVICE

Every product in our catalogue is carefully selected as
being of the highest quality and is backed by our

12 month "no-quibble” guarantee. Most of our range is
purchased trom leading manufacturers such as Texas
Instruments, Motorola, National Semiconductor, Intel
etc. Our bulk buying power and low overheads ensure

We guarantee to despatch by 1st class post or Securicor
every order received by us up to 3.30pm that day, for
goods available from stock. That means that, due to
our commitment to massive in depth stocks, better than
95% of our product range is available to you within 24
hours. Every product we sell is supported by our

N\ that these products are sold at the lowest possible, K% technical enquiries department and datasheets are
often unbeatable prices. available on most products.
BBC MICROCOMPUTERS AND ACCESSORIES
BBC COMPUTERS BBC 35 Digﬂx133f-;fab|ﬂcﬁ;4\é‘h’éaﬁ to =g ACORNSOFT BOOKS FOR THE
Model B £346.95 :  Anpledal b - BBC MICRO
- BBC 36 Disc Power Cable £ 6.00
Model B + Disc Interface £441.95 BBC44 Analogue Input Plug SBDO1 Creative Graphics £ 7.50
S & Lever £ 2.25 ggggi Erﬂ phs - Charts E ;*gg
BC66 1M BusConnector e ~
* Please ring for current delivery on
BBC 32 Etg?qggﬁla:ﬁé; 100K 223255:‘,]“3{} BBC ACCESS_GNES _ Acornsoft products before ordering.
BBC33 100K Upgrade for BBC 45 Joysticks (per pair) £11.30
BBC 31 £122 00 BBC67 Eprom Programmer £57.95
BBC34 Dual 400K Drives £649.00 JassemNen]
All disc drives (except BBC 33) complete
gétgnlﬂﬂ?#akgé;gges Disc, and BBC MICRO COMPONENTS
J - 4516 100NS £ 2.25
BBC UPGRADE KITS ACORNSOFT EEE% £ 3.19
BBCAZB Complete Ato B Upgrade £44.75 FOR THE BBC ;ingjg E Egg
BBC 1 16K Memory £18.00 SBEO3 Business Games : 74LS163 £ 5'34
BBC2 Printer/User 1/0KK £ 7.50 SBEO4 Tree of Knowledge £ 8.65 DS3691N £ 450
BBC3 Disc Interface Kit £95.00 SBE02 PeekoComputerlinc DS88LS 120N £ 450
BBC4  Analogue Input Kit £ 6.70 Manual £ 8.65 UPD7002 £ 450
BBCS Serial 1/0 Rab Kit £ 7.30 SBEO1 Algzbraii Manipulation 8271 £36.00
BBC6  Bus. Expansion Kit £ 6.45 _ : £ 8.65 20 Way Header £ 14
All kits are supplied with full fitting SBX01  Creative Graphics 26 WHE Header £ 1:?2
instructions. Cassette £ 8.65 34 Way Header £ 2.06
SBX02 Graphs & Charts 40 Way Head '
Cassette £ 8.65 15 Wﬂ\" ['}Ef-fktﬂr E %
SBBO1 Desk Diary IncManual £ 8.65 | &Way Din Skt S Gas
SBLO2 Lisp Cassette £14.65 5 Way Din Skt £ ngn
SBLO1 Forth Cassette £14.65 '
SBGO01 Philosophers Quest f 8.65 FTW
BBC CONNECTORS SBGO7 Sphinx Adventure £ges | BBCSO ARE IN ROM.
BBC 21 Pr‘g'iter Fable and AbTF{;l;EmEl‘IS g ggggg g‘lnnsters f 8.65 Wordprocessor “View £52.00
ug (not assemble : napper £ 8.65 "
BBC 22 HSE{ F::;:Ert"CDnnectur and » e gggg}g Eianetuﬁi £ B.65
able : ! rcade Action £10.35
BBC 23 Cassette Lead £ 3.50 =sBGO05 Rocket Raid £ B.65
BBC24 7 Pin Din Plug £ 0.60 5BG13  Meteors f 8.65
BBC25 6 Pin Din Plug £ 0.60 SBG14 Arcadians f 8.65
BBC26 5 Pin Din Plug £ 0.60 SBG10 Chess £ 8.65

S

THE ABOVE LIST SHOWS JUST A FEW OF THE ITEMS IN STOCK. PLEASE
TELEPHONE YOUR REQUIREMENTS — OR BETTER STILL SEND FOR OUR FREE CATALOGUE

Carriage Orders up
el 1 200 + |

Prices rjunied
¥ LETIiE

Discounts are gva

details

[]u.-lr.ﬂl!',,-
please rarg fTor

Credit Accounts
Payiment 15 o s

Cradit Cards are accepted (A
:l:-|1-. A | {cdis
Ot of stock fomis wall fa

MIDWICH COMPUTER COM

30 BBC MICRO USER April 1983

Official Orders are welcame fron

LT Chanage wWitlhiooet rvcsl ey

bkl baler Rea ot b
vt D Ehae 151

BLEE Access and Vis
and MU SLURCHARGE 5 irwidds

W dulomatically .

PANY LIMITED

RICKINGHALL HOUSE, RICKINGHALL, SUFFOLK 1IP22 1HH
TELEPHONE (0379) DISS B98751

¢S W n WD -y,

Please complete this coupon for a copy of our FREE
catalogue. ‘

l NAME

l ADDRESS

‘ TEL. NO

L L ——




left of the screen to stop it spoiling our
pattern.

10 REM *#x PROBRAM FDUR ##

20 MODE 5

30 ¥DU 19,3,4,0,0,0:VDU 19,0,2,0,0,0

40 COLOUR 128:CLS

ol centre=%:top=7:bottos=23

60 FOR row=1 TO 9

70 start=centre- row +1

80 FOR length = 0 T0 Z%(row-1)

90 COLOUR(ABS(start+length-9)+ABS{top
trow-16) )MODI+129

100 PRINT TAB{starttlength, top+row);

110 PRINT TAB(start+length,bottos-row)

120 HEXT lenagth
130 NEXT row
140 YDU 30

Program IV uses virtually the same
technique to produce a rather striking
pattern. Here, instead of asterisks,
spaces are used, so the colours which
vary are the background colours. We
also use VDU 19 to reassign the back-
ground colours.

Line 90, which ensures that the
choice of colours is symmetrical, is far
more complex than the lines we added
to Program III.

Now let’s have a look at the graphics
screen. There is no complicated way of
“entering’’ the graphics screen — when
you enter a mode the whole of the
screen is available for graphics, as it is
for text, of course. We shall con-
centrate on the former.

Actually, the ground we're going to
cover is fairly simple — we are going to
learn to draw lines in various colours.
The command for drawing lines is
DRAW and the command to change
colours is GCOL, which stands for
“graphics colours”™. The statement
COLOUR is used for text colours only.

Firstly, let’s consider the coordinate
system for the graphics screen, as
shown in Figure II.

. (1279,1923)
1923

A

|

|

|
Y! A

: (640,512)

I

|

|

|

1

R Ao e s it A 2T

Figure Il Graphics Screen

Note the following:
@® The origin — point (0,0) — is at the
bottom left-hand corner of the screen.
Y increases as it goes upwards.
® The “cells” of the coordinate system
range from 0 to 1279 along the X-axis
(horizontally) and O to 1023 along the

Program IV

Y-axis (vertically). Each is measured in
“graphic units” (gu).

® When you change modes (assuming
that you pick a mode capable of
supporting graphics), the physical posi-
tions of the points don’t change. That
is, (0,0) will still be at the bottom left-
hand corner of the screen, (1279,1023)
at the top right, and (640,512) at the
centre of the screen.

Let’s try drawing some lines on the
screen. To do this we imagine some-
thing called the graphics cursor, which
is invisible yet occupies a specific point
on the screen. We use the command
DRAW to draw a line between the last
two points “mentioned”, or “visited”
by the graphics cursor.

For example, if the last point the gra-
phics cursor had “ended up” at was
(0,0), then DRAW 1279,1023 would
draw a line between (0,0) and
(1279,1023), which is diagonally from
bottom left to top right across the
screen.

To position the graphics cursor at a
point — say the middle, (640,512) — we
use the command MOVE 640,512.
This places the cursor at the specified
point — without making any mark on
the screen.

Notice that neither MOVE nor
DRAW use brackets with the points
they are specifying.

10 REM PROGRAM FIVE
20 MODE 3

30 WOVE 0,0

40 DRAW 1000, 1000

Let’s try a simple program using
these ideas — Program V. As you can
see, this draws a simple diagonal line
from (0,0) to (1000,1000).

Now try drawing it with the
additional line

20 DRAW 1000,0

This draws a line vertically down to

(1000,0), a point on the X-axis.

Remember, DRAW connects the last
point the cursor visited — in this case
(1000,1000) from line 40 — to the point
specified in the DRAW command,
which in this case is (1000,0).

Perhaps you can see how

50 DRAW 0,0

will complete a triangle by drawing a
horizontal line to the origin.

The following completes the square
and adds the second diagonal:

70 DRAK 0,1000
80 DRAW 1000,1000
90 MOVE 0,1000:DRAW 1000,0

The final outline is shown in figure
III. Note the MOVE necessary in line
90. I think that it is impossible to
obtain the screen shown in Figure III
by using just DRAW without using
MOVE or going over the same line
twice. Is there anyone out there who
can prove me wrong — or at least prove

me right?

(9,1609) (1994,1999)
(8.9) (16d4,4)
Figure III: Figure produced

by Program V

Before abandoning Program V, try it
in MODE 4. There are two things to
notice here:
® When you change mode, the posi-
tion of the triangle does not alter on the
screen — graphics points are fixed.
® The lines drawn on the screen are
much finer than in MODE 3.

The latter is because MODE 4 has
“higher resolution” than MODE 5.
That is, it works to a finer “grid” or, if
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you like, it draws with a finer pen.
- MODE 4 can fit in more characters per
line than MODE 5 because of this
“fineness” or higher resolution. In a
particular graphic mode the fewer
characters per line it can support, the
coarser it draws its graphic lines, which
means the lower its resolution.

So while changing modes may not
cause our picture to be drawn in
different positions, it certainly effects
the detail available.

Now to change the colour of the
lines we use the GCOL statement. In
MODE 5, assuming we haven’t
changed the logical colour assignments
with VDU 19:

GCOLO,1 will cause future lines to be
drawn in red.

GCOLO0,2 gives yellow lines.
GCOLO0,3 gives white lines.
GCOLO0.4 gives black lines.

We say that GCOLO changes the
graphics foreground colour to the
logical colour specified after the
comma. At the moment we are going to
| treat the command as if it were always

GCOLO,
followed by a logical colour number. In
fact, as we shall learn, we can use num-
bers other than zero before the comma.

Being able to define a graphics
foreground colour suggests that we
should be able to define a background
colour. This works in very much the
way it did for text colour — to define a
background colour we use GCOLDO,
with the logical colour number we want
as background PLUS 128. For
example, GCOLO0,129 will give us a red
background in MODE 5 (assuming the
standard colour assignments).

Just as we used CLS to clear the
screen to the background colour while
using the text screen, so we use CLG to
obtain the same effect on the graphics
screen. Thus

GCOL0,130 : CLG

will clear the graphics screen to yellow.
Note that:
® Although CLG and CLS may
appear to achieve the same effect, this
is solely due to the graphics and text
screens overlapping. If they were
separate, they would only effect their
respective “windows’.
® Just as CLS can be obtained with

L + [CTRL]
so CLG can be obtained with

P + [CTRL]

Program VI shows the final version
of the last program with graphics
colours added. Try giving it a nicer
colour scheme!

10 REM PROGRAM 51X

20 MODE 5

30 VDU 19,0,5,0,0,0:VDU 19,3,4,0,0,0
40 GCOLO,128:CLG

50 6COLO, 1

40 MOVE 0,0
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Program VIII

70 DRAW 1000, 1000
80 BCOLO, 2

90 DRAW 1000,0

100 DRAK 0,0

110 DRAW 0, 1000

120 DRAK 1000, 1000

130 BCOLO, 3

140 MOVE 0,1000:DRAK 1000,0

Program VII should demonstrate
amply the difference between CLG and
CLS — lines 40 and 50 set up different
background colours for them to clear
to. Press ‘S’ to stop the program.

i0 REM PROGRAM SEVEN
20 MODE 3

J0 REPEAT

40 COLOUR 129

50 GCOLO, 130

50 CLS

70 A$=6GET$

80 CLG

90 A$=GET$

100 UNTIL A$="5"

Program VIII uses all the above
techniques to produce a “sunburst™ of
colour from the origin. It draws 100
lines of random colour to random
points on the screen.

10 REH PROGRAM EIGHT

20 MODE 3

40 count=0

a0 REPEAT

60 count=count+l

70 MOVE 0,0

B0 %=RND(1279):y=RND(1023)
90 GCOLO,RND{3)

100 DRAW x,y

110 UNTIL count > 99

Try adding all, or random combina-
tions of the following lines to the
program:

105 MOVE 1279,0G:DRAW x,v

106 MOVE 1279,1022:DRAW x,v

{07 MOVE 0,1023:DRAN x,v

Can you predict the outcome before
running it?

Another variation is to alter the
assignment of logical colours in the
sunburst after it has been drawn. For
this add:

120 REPEAT
130 A=RND{4)-1:B=RND{7)
140 VDU 19,4,8,0,0,0

150 FOR I=1 TO 2000:NEXT I
140 UNTIL FALSE

Program IX plots a series of random
triangles over the screen, using a simple
procedure PROCtriangle that produces
an equilateral triangle using MOVE
and DRAW.

10 REM PROGRAM NINE

20 MODE 5

30 VDU 19,3,4,0,0,0

40 TALLY=0

50 REPEAT

60 XPOS=RND{1000):YPDS=RND (B0(}

70 SIZIE=RND(500)

B0 PROCtriangle(XPDS, YPOS,SIZE, TALLY

NOD J+1)

70 TALLY=TALLY+]

100 UNTIL TALLY = 30

110 END
120 DEFPROCtrianglef{x,v,length,colour)
130 LOCAL height

140 GCOLO,colour

150 height=length#l,732/2

160 MOVE u,v




. Program X
‘ 170 DRAW x+iength,y Program X then uses exactly the | 150 END |
180 DRAM u+length/2,y+height same procedure to nest three | 140 DEFPROCtriangle(x,v,length,colour) |
190 DRAW x,y equilateral triangles within a fourth. | 170 LOCAL height e
200 ENDPROC . 180 6COLO,colour
Figure IV should make the workings {0 REM PROGRAM TEN 190 height=1ength#l.732/2
of this procedure clearer. The actual 20 MODE § 200 MOVE %.v
values of x,y and length are passed to 30 VDU 19.3.4.0,0,0 ’..-ﬁ] DRAW Ix;lenqth y
the procedure in line 80 as XPOS, R e DF’IﬂH o 'thf..'j A
YPOS and SIZE respectively, which = ki g i v e Bl
\ : \ 50 SIZIE=1000 230 DRAW %,y
have been determined randomly. ot £0% Ky
60 HEIGHT=1.732%511E/2 240 ENDFROC

[x+|en¥:?h.-"2¢f+height} 70 REPEAT
N 80 BASE=SIZE - TALLY#250 To consolidate this month’s work,
‘ 90 UP=HEIGHT#TALLY/4 | you might like to define a procedure for
height= (00 YPOS=100 + 250%TALLY/? | drawing a rectangle — by defining two
1.732xlength 110 YPOS=UP/2 + 100 | corners, or alternately using one
120 PROCtriangle (XPOS, YPOS, BASE, TALLy | COrmer length and breadth. Then, as in
| MOD 341) program IX, use this pmcedure_m
. _ P 4 _ draw random rectangles on the screen.
s o iy 130 TALLY=TALLY+l . Finally, as in Program X, try nesting

e Il i : 5 =
Figure IV £ i 140 UNTIL TALLY 7 3 the rectangles within one another. §
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STRUCTURE

STRUCTURE

approach to
structured
programs

— advises SEAN OVEREND

THE object of NIM is to make your
opponent take the last of a random
number of objects (“nimbers”), which
are arranged in piles (“rows”).

You and your opponent take it in
turns to remove nimbers, any amount
from any one row at each turn. If
you’re forced to take the last you've
lost.

In this version of NIM vyour
opponent is the BBC Micro itself. The
fundamental line of the program is line
2200 — this holds the rather complex
algorithm needed to implement the
game.

All too often such a central
“problem” tends to dominate a pro-
grammer’s design approach so much
that his initial energy is devoted to
solving it. The rest of the program
grows up by default, to the detriment of
the program’s quality.

There is, however, another method
particularly suited to the BBC Micro
which is termed “structured” and is
generally considered to produce better
programs.

Taking NIM as an example, let’s see
how these contrasting approaches
effect the process of program design:

A NIM-playing program must
(i) Display the current board position.
(ii) Accept moves from the player.
(iii) Generate the computer’s moves.
(iv) Work out the winner and keep
track of the scores.

One way to program the game
would be to take each of these basic
components, encode them, and then
string them all together.

This is programming “from the
bottom up”, and is inevitable to a
degree where the version of Basic avail-
able is limited to GOTOs and
GOSUBs.

While judicious use of CASE-type
statements like ON NN GOTO/
GOSUB can go some way towards
reducing spaghetti-logic, there are
bound to be difficulties in lengthy
programs.

The passing of information to often-
used subroutines can also be tedious,
since track has to be kept of which
variables are global and which local,
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and which are treated as the general
parameters.

Using BBC Basic, however, it 1s
possible to approach the task in quite
the reverse direction, programming
“from the top down.” This facility
results almost entirely from the provi-
sion of procedure calls in the language.

For those with high level language
experience (I go back to ALGOL "68!),
it is a provision hitherto sadly missed in
miCros.

Procedures can be thought of as
either untyped (the BBC PROC), or
typed (the BBC FN). Untyped proce-
dures perform the tasks within them;
typed procedures also return a value
through the procedure (FN) name.
Either sort can be with or without
parameters.

With imagination, the names given
to the procedures can make life easier
for the programmer and more compre-
hensible for those who have to read his
program.

Line 1870 is a good example of the
use of a Boolean-type procedure call,
where the value of FNnotwinnable is
being used to determine whether or not
certain other action is taken.

Let us now consider a structured
approach to the NIM program. it will
have to do the following:

(i) Set up its own internal variables.
(ii) Display instructions to the player.

(iii) Play the game, repeatedly if

necessary.
(iv) Exit.

Each of these tasks will be controlled
by a procedure, which can be named at
the outset even though the raw
program has not yet been written. Thus

the first lines of the program to be
written are:
10 PROCI nitialise
20 PROCdisplayinstructions
30 REPEAT PROCplaygame: UNTIL
tired
40 PROCexitroutine
50 END
Each of these individual procedures
is then programmed in terms of its own
constituents, which can either be “raw
program” or further procedure calls.
Eventually the basic components will
be reached, and duplication may be cut
down by programming general purpose
procedures, such as PROCdoubleprint,
which is used while in Teletext mode.
In the result, the central line 2200 1s
not programmed first, with everything
else dependent upon it. It is not
programmed until FNnotwinnable is
reached, a procedure called by (and

programmed subsequently to)
PROCinputmine, a procedure called by
PROCtaketurns, a procedure called by
PROCplaygame. (The general
structure of the playing part of
PROCplaygame is set out in Figure 1).

In a nutshell, structured program-
ming is all about the dog wagging its
tail, and not vice versa!

Some comments
on the program:

® Lines 5, 25, 35 — MODE changes
are not possible inside procedures.

@ There are two versions built into this
program, one for black/white output
(using flashing highlight techniques),
and the other in colour. Experiment to
improve on them.

@® There is also plenty of scope for
alternative sounds when the end of a
game is reached (lines 2630, 2633).
® Real gluttons can convert the
program to run in MODE 7, substitut-
ing ordinary characters instead of the
special screen characters, and inserting
the appropriate control characters in
the screen lines in lieu of the COLOUR
statements.

You will need to know that the
vertical tabbing of the display is set by
the choice of 16 in line 1020. The
horizontal tab of 5 occurs in lines 1060,
1290, 1330, 1430, 1470, 1900.

The maximum boardsize can be in-*
creased to 10 by altering lines 730 and
760, without the need to alter either the
NIM declaration or FNnotwinnable.

NIM LISTING STARTS
ON PAGE 89

Figure I
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KING Kong is a reasonably simple
game. All you have to do is to use your
helicopter to rescue the two girls
perched on the side of the building,
land them on the ground, and kill King
Kong. When you have done that, you
progress to the next attempt.

You kill King Kong by hitting him
40 times with your machine guns. If
you kill Kong before having rescued
both girls from the building, the game

bR e e e e D

i T3y

ends. The game also ends if you crash
into one of the girls.

You lose a life if you are hit by one
of the rocks which Kong throws down
from his perch. You lose another if you
crash into the skyscraper. To pick up
one of the girls you simply position the
helicopter just above her head. The
BBC Micro will beep when you have
done this. You land the girls by moving
your helicopter to the screen bottom.
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The key commands are:

A move the helicopter up.

B move the helicopter down.

SHIFT moves it forwards

SPACE BAR reverses the direction

of the helicopter.

RETURN fires the machine guns.

One point worth noting is that in line
10 the value of DIF1% sets the
difficulty that you start at. If you find
the game too easy change this so that
DIF1%=2 — you won’t get so far then!
(The reason for the value listed is that
our geriatric editor couldn’t do better
than zero on the original value of two!)

The program itself is fairly
structured.

Lines 1-70 initialise everything and
draw the scenery.

Lines 80-160 comprise the main
loop of the program. PROCcheck is
called from this loop.

PROCIinit initialises VDUs and
variables. PROCkong draws King
Kong on the screen.

PROCwin draws wmdnws in the
skyscraper.

PROCskysc draws the skyscraper,
calling PROCwin.

PROCheli draws the helicopter
pointing right if FR%=+16 otherwise
it draws the helicopter pointing left. If
PICK%=1 a girl is drawn under the
helicopter.

PROCcheck checks to see what
keys have been pressed:

If SHIFT is pressed the helicopter

is reversed, the value in FR% being

inverted.

If RETURN is pressed PROCfire
is called.

If Z is pressed 16 is subtracted
from the helicopter’s vertical posi-
tion, then PROCcrashcheck,
PROCpickup and PROCdrop are
all called.

If A is pressed 16 is added to the
helicopter’s vertical position.
PROCcrashcheck is called. |

If SHIFT is pressed, the value of
FR% (either +16 or —16) is added
onto the horizontal position of the
helicopter. PROCcrashcheck and
PROCpickup are called.

PROCfire draws the machme-gun
fire and calls PROChitcheck.
PROCscoreboard prints along the top
of the screen the number of helicopter
“lives” you have, the hits on Kong, the
sheet you are on and your score.

PROCcrashcheck checks to see if
you have crashed into the skyscraper
or Kong. If so, it calls PROCexplosion,
which draws the explosion, decreases
the number of helicopters you have by
one, calling PROCgameover if the
result is zero. |

PROCfanfare plays the opening
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tune.

PROCsetup calls PROCskysc,
PROCkong and draws the two girls on
the skyscraper.

PROCIlogic is the logic routine that
aims Kong’s throws and PROCthrow
moves Kong’s arm and calls
PROClogic.

PROCpickup calls game over if you
have crashed into one of the girls. If not
it checks to see if you have picked her
up, beeping and drawing her under
your helicopter if you have.

PROCdrop checks to see if you have
landed one of the girls, beeping and
drawing her at the bottom if so.

PROCnextsheet checks to see if you
have qualified to go onto the next sheet

— you have to have 40 hits on Kong

and have rescued both girls. If so, it
changes the background colour and in-
creases the difficulty. If you’ve hit
Kong forty times, but haven’t rescued
the girls, it calls PROCgameover.

PROCgameover plays the ending
tune and calls PROCscores, which
checks to see if you have achieved a
high score. If so it asks for your name,
entering it together with your score into
the relevant place in the high-score
table, which displays the ten highest
scores.

PROCinstructions displays the ins-
tructions.
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420 MDVEXZ, Yi-15:DRAMWXZ-1B0,-15:FORLY=
1T03: 50UNDO, -15,4,2.5: SOUNDO, 0,0, . 6:NEXT
L%:6COL4, 0: DRAWXY, Y%-15:PROChitcheck: END
PROC

430 DEFPROCscoreboard:YDU4: COLOURL: PRI
NTTAR(1,1)5"HITS ON KONG":COLOUR2:PRINTT
AB{15,1);“SCORE": COLOURI: PRINTTAB(22,1);
“OHEET": COLOUR2: PRINTTAB(29,1) 5 "MEN LEFT
“:COLOURI:PRINTTABAS, 2)sHITKONGY: PRINTTA
B(16,2)3SCOREX:sPRINTTAB(23,2) ; SHEETY

440 PRINTTAB(29,2)3:FORL%=1TOMEN%:VDUZ
44,245, 2453 :NEXT: YDUS: ENDPROC

450 DEFFROChitcheck: IFYI{A6S1ANDYZ599T
HEN

100 AELSEIFYX<69SANDYY »6S0THEN4BOEL SEE
NDPROC

460 TFFRL=16ANDXZL+90<590ANDNY+2705=590
THENHITKONGX=HITKONGY+1:SCOREY=5COREY+20
:PROCupdatescore: PROCchnextsheet : ENDPROC

470 TFFR%=-16ANDXY>720ANDX%-1B0{=720TH
ENHITKONGZ=HITKONG%+1:SCOREX=SCOREL+20:P
ROCupdatescore:PROCchnextsheet: ENDPROC E
LSEENDPROC

480 IFFRY=16ANDX%+30< S60ANDXL+270 =540
THENHITKONGX=HITKONG%+1:SCOREY=SCOREY+20
:PROCupdatescore: PROCchnex tsheet : ENDPROC

490 IFFR%=-16ANDY%3750ANDXY-180¢=750TH
ENHITKONGX=HITKONGY+1:SCORE%=SCORE%+20:F
ROCupdatescore;PROCchnextsheet:ENDPROC E
LSEENDPROC

JG0 DEFPROCupdatescore: VDU4: COLOURS:PR
INTTAB {35, Z) i HITKONGX: PRINTTAB(16,2) ; SCOR
E4:VDUS: ENDPROC

510 DEFPROCcrashcheck: IFYZ{I10ANDAY 39
OANDYZ(BOOTHENPROCexplosion

920 IFY%{SS0ANDXZ>410ANDY %< 780THENPROC
gxplosion

330 IFYL2SS0ANDYLS731ANDXY >SO0ANDIL( 71
OTHENPROCexplosion

340 ENDPROC

330 DEFPROCfanfare:RESTORES60:FORI%=0T
015:READMI,MZ:5OUNDL,-15, M1, M2: SOUND2, -1
9, M1+48,M2: SOUND3, ~15,M1+96,M2: SOUNDE 100
1,0,0,0:NEXT:VDUA;PRINTTAB(18,5); “READY!
“sFORI%Z=1TO4000:NEXT: FRINTTAB(18,5);"

“:VDUS:ENDPROC

360 DATAST,4,69,4,81,4,69,4,73,4,61,4,
69,8,33,4,41,4,25,4,41,4,33,4,49,4,53,B

570 DEFPROCexplosion:VDU1Y,0,14,0,0,0:
SOUNDO,-13,4,30:FORLY=1T050: 6COLO, 2: HOVE
Fit45, Yo~ 13:DRAK CX%-50) +RND (130}, (YI+50)
~RND{130) :NEXT: MENZ=MEN%-1:VDU19,0,COLY,
0,0,0

380 IFMENZ=0:PROCgameover:ENDPROC ELSE
N=200:YR=300: FRL=16: REIRLY=1:LBIRLY=12P
ICK%=0:FLAG=1:ENDPROC

990 DEFPROCsetup:PROCskysc:ARMY=4B0:MD
YES00, 700:PROCkong: GLOLO, 3:MDVE4S0, 3402V
DU242,10,B,243: HOVE790, 360: YDU242, 10,8, 2
43:ENDPROC

600 DEFPROClogic: IFXZ)604THENHY=( (X1-7
10)/20) #DIF%: Vi=( (Y%-680) /20) #DIF1: 01=71
0:Wi=680: ENDPROC ELSEM%=({XX~520)/20) #D]
FreVi=({Y%-680) /20) #DIF%: 0%=540: WL=580:E
NDFROC
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610 DEFPROCthrow: IFXTC600THENGCOLO, 0: N
OVES40, 680:VDU241:6C0L0, 2: MDVESA0, 6903 VD
U230:PROClogic: TIME=0:REPEATUNTILTIME »4:
G6COLO, 0:MOVES40, 650: YDU250: 6COLO, 2: HOVES
40,680:YDU241: ENDPROC

620 BGCOLO,0:MOVET720,680:VDU240:6C0L0,2
tMOVE720, 690: YDU251: PROCl ogics TIME=0: REP
EATUNTILTIME>7:6COL0, 0z MOVET720, 690:VDU2S
1:GCOLO, 2: MOVET 20, 6B0: VDUZ40: ENDPROC

630 DEFPROCpickup: IFYZ(I00ANDYL390THE
NENDPROC ELSEIFXX+90{4700RY%810THENENDP
ROC ELSEIFYA(IS0ANDXTZ+90(S10ANDLBIRLY=10
RY%< S60ANDX% >600ANDRGIRL %=1 THENPROCoameo
ver s ENDFROC

640 TFXL+90(S10ANDLGIRLE=1ANDYY >360AND
YECITSTHENGCOL 4, 0: MOVE4S0, 360: VDU242, 10,
8,243:PICKE=11L6IRL%=0:50UND ,-15,101,2:
GLOLO, 3:MOVEXT+30, Y%-30:VDU242,10,8,243:
EEHREE=EEEHEE+EGH:PHHEupdatEEcare:EHQfRﬂ
L

600 IFRBIRLL=1ANDIY >400ANDYYE > J60ANDY S
SFSTHENGCOLA, 0: MOYET R0, 360:VDU242,10,8,2
43:PICKL=1:RGIRLY=0:SOUND1,~15, 101, 2: 6CO
L0, J:MOVEXT+30, YE-30:YDU242, 10,8, 243:5C0
RE%=SCOREL+200:PROCupdatescore: ENDPROC E
LSEENDPROC

560 DEFPROCdrop: IFPICKZ=00RYZ>1200RFIC
K%=0ANDYL>1Z0THENENDPROC ELSEPICKZ%=0:50U
ND1,-15,101,2: SCORE%=SCORE%L+300: PROCupda
tescore: ENGPROC

670 DEFPROCchnextsheet: IFHITKONGL<40TH
ENENDPROC ELSEIFLGIRLY=10RRBIRL%=1THENPR
OCgameover ;ENDPROC ELSEIFHITKONGY >I9THEN
SHEETX=SHEETL+1:DIFY=DIFY+1:COLL=COLY+1z
$i=200:Y1=300:FRY=16: HITKONGY=0: LEIRL %=1
tRGIRLYE=1:PICK%=0:VDU19,0,L0LY,0,0,0

680 CLS: IFSHEETY=STHENDIFY=DIF1%Z:COLY=
0

650 FORLZ=1TOSHEETY-1:ARMZ=-20+{150%L%
V1 HOVES0O, 150+LY 1 PROCkong: BOVETS0, ~60+4 (1
SO%LY) sPRINT(Z5#L%) 5 "Hetres*: NEXT

700 MOVEI00,%00:PRINT"HOW HIGH CAN YOU

GET?":FORnaoteZ=53T0O101STEP4: SOUNDI , - 15,
notel, SaNEXT

J10 TIME=0:REFEATUNTILTIME >200: FLAG=1:
ENDPROC

720 DEFPROCaameover:YDU4:COLOUR3:RESTD
RE750:FORLY=1TO9:READ MES$:PRINTTAB(14+L
ko) yMESS: TIME=0: REPEATUNTILTIME XS0 NEXT
s COLOURZ: PRINTTAB(14,7) 3 "*Hard luck!''"

730 RESTORE760:FORI%=0TD17:READMI M2:5
OUND1,-15,M1,M2: SOUNDZ, -15, M1448, HZ: S0UN
D3,-15,M1+96,M2: S0UNDL1001,0,0,0:NEXT

740 TIME=0:REPEATUNTILTIME>200:PROCsco
res:ENDFROC

750 DATAG,A,M.E,"* ",0,V,E,R

760 DATABL,4,77,4,81,4,61,4,81,4,77,4,
81,4,61,4,33,4,33,4,41,4,41,4,49,8,49,4,
49,4,41,4,41,4,33,14

770 DEFFROCscores:CLS:VDU19,0,6,0,0,0,
19,2,0,0,0,0,19,1,7,0,0,0,4:L%=-1:REPEAT
sLA=LZ+1: UNTILLY=90RSCOREY JHISCOREL ILY)

780 *#FX15,1

790 IFSCORE%<=HISCOREZ (LX) THENGOTDB10E
LoEZ%=9:REPEAT:HISCOREX(1%)=HISCOREYL(I1-

1) sHISCORES (2% )=HISCORE$ (Z%-1):2%=1%-1:U
NTILI%=LY

800 PRINTTAB(3,5)3"YOUR SCORE OF *;SCO
REZ; " WAS RANKED ND.*;L%+1:PRINTTAB(I,7)
vt INPUT"YOUR NAME?"NAMES:HISCORE$ (L%)=NA
MES$;HISCOREZ(L%) =SCOREY

810 CL5:VDUS:PROCsetup: GCOLO, 2: MOVE224
(J023:PRINT" KING KONG HALL OF FAME®:NO
UE?E@,?QIEPHIHT'========================

820 FORLY=0T09: IFLY=9THENGAF$=" “ELSEG
fPg=" "

B30 MOVEDS, (959-(L%*32) #2) :PRINT"NO, *;
Li+1;GAPSsHISCOREZ(LL)3"..... veee 3HISED
RES{LYL):NEXT

840 MOVE160,95:PRINT"PRESS ESCAPE FOR
INSTRUCTIONS® © PRESS ANY DTHER KEY
T8 START":REPEATUNTILBET >-1

830 CLS:PROCcinit:SCOREX=0:HITKONGYL=0:
SHEET=11MENL=3: X%=200: YL=300: PICKL=0:L5
IRL%=1:RGIRLYE=1:C0L%=0:DIFX=DIF1%:FRY=16
:FLAG=1:PROC] ogic:ENDPROC

860 DEFPROCinstructions:CLS:VDU4:FPROCC
1nit:COLOURT:PRINTTAB(7, 1) "KING KONB IN
STRUCTIONS" sPRINTTAB{6,2) } "======s=2222c

870 PRINT’'" The game king kong is rea
I1y guite simple.All you have to do
15 rescue the two girls perched on the b
wilding,land them on the ground and kil
I king kong., When you have done this yo
u progress  onto the nest sheet.®

B30 PRINT'™ You kill kong by hitting h
i@ 40 times with your machine guns.If y
ou kill kong before you have rescued bot
h girls from the building the game ends.
The game alscends if you crash into one
of the girls,”

890 PRINT'"Press any key to continue":
REPEATUNTILBET>-1:CLS

900 PRINT""® You lose a life if vou ar

e hit by @  rock which kong throws dow
n from his  perch.You also lose a life
when you crash into the skyscraper.

You pick one of the girls up by placing
Jour helicopter above her head.
710 PRINT"The computer will beep when
you have  done this.You land one of th
e girls by moving your helicopter to th

¢ bottom of the screen.”

920 PRINT'™  KEYSs™'™ A.. ..V
ES HELICOPTER UP*'* 1. iiinna .« MOVES HEL
ICOPTER DOWN"'" SHIFT......MOVES HELICOP
TER FORWARDS"'™ SPACE BAR..REVERSES HELI
COPTER™™ RETURN.....FIRES MACHINE BUN"

330 PRINT' ' *Press any key to play":REP
EATUNTILGET >~1

740 YDUS: SHEETX=1:MENY=3:SCOREZ=0:DIF%
=DIF12:C0L%=0: X4=200: Y4=300: FRE=+14: HITK
ONGE=0:PICK%=0:LEIRLY%=12REIRL%=1:CLS: END
PROC

950 DEFPROCcinit:vDU19,0,0,0,0,0,19,1,
6,0,0,0,19,2,5,0,0,0,19,3,7,0,0,0: ENDPRO
C L ¥




* |deal for use in Education, or by Development Engineers,
Software Houses, Computer Clubs etc.

* Program, read and check for blank 24 pin and 28 pin single
rail EPROMS including 27128 and 272586.

* Fully automatic configuration and verification.
Automatically runs user program.

* Load or dump Data files or programs (Basic or machine code)
from/to cassette.

* Complete with all software, cables and fully comprehensive
instructions.

Stockists:
Basingstoke Computer Centre, 5 New Market Sq., Basingstoke, Hants. (0256) 52203.
Electronequip, 36 West St., Fareham, Hants (0329) 230670.

Datron Micro Centre, Abbeydale Rd., Sheffield, Sth Yorks. (0742) 585490.
Eltec Services Ltd.,, 271 Manningham Lane, Bradford, West Yorks. (0274) 722512.

Leasalink Viewdata Ltd., 230 Derby Rd., Stapleford, Nottingham (0602) 396976.
Somerset Business Computers, 25 East Reach, Somerset. (0823) 521489,

Silicon Centre, 7 Antigua 5t., Edinburgh. (031-557 45486).

Other areas and in case of difficulties, please contact us direct.

Also: Eprom erasers etc.

B.B.C. or ATOM USERS
the ATPL EPROM PROGRAMMER WITH AUTO RUN FEATURE

Used regionally by Microelectronics Education Programme

Customised Electronics Ltd., 155 Marton Rd., Middlesborough, Cleveland. (0642) 247727.

Micro Power Ltd., 8/8A Regent St., Chapel Allerton, Leeds, West Yorks. (0532) 683186.
HCCS Associates, 533 Durham Rd., Low Fell, Gateshead, Tyne & Wear (0632) 821924.

el

Model A & B Full range

ELECTRON (Ask for details) Disc Drives available
FACT : Even a Rolls-Royce breaks down.
FACT : A BBC Micro will also, at some time, break down.

You wouldn’t buy a Rolls-Royce from a dealer who couldn’t offer
service back-up, so WHY DO IT with a BBC Micro!

WE OFFER @ Prompt service for all BBC Micros sold.

® Low cost extended warranties available on all BBC Micros

sold.
Service agreements for other dealers.
and dealers.

A wide selection of books.
A wide selection of other micros, from £49.95

tWO Or more casseties.

On site maintenance available at educational establishments.

Collection and delivery service available for educational users

spECIAL OFFER |54 Yorkshire St., Oldham, Lancs.

Deduct £1 — when ordering Tel: 061-633 1608
Delivery on machines in the UK — £5.00

ELECTRO & GRAPHIC PRODUCT/S

37 Darton Road, Cawthorne, Nr. Barnsley, South Yorks.
Telephone: (0226) 790609).

SOFTWARE &
PERIPHERALS

We can’t list everything we
supply for the BBC Micro
because the list would take up

half the magazine!

Suffice to say — if you want it
and we haven’t got it, we will

get it
delay!

Cassette and Disc
Software including:
MICROPOWER
SALAMANDER
DIGITAL FANTASIA
ACORNSOFT

IJK

BBCSOFT :

BUG BYTE etc.

with minimum fuss and

SPECIAL OFFER

Free cassette lead worth
£4.50 with every BBC
Micro sold.
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the second

a series of articles dealing with the

workings of the operating system of the BBC micro-

I SHALL assume that apart from
having read the first article you have
some very basic knowledge of
assembly language programming, if
only to the extent of knowing vaguely
what is meant by LDA, STA, JSR etc.

Without this knowledge you will not
really be able to understand much
about the inner workings of the operat-
ing system, and in any case if you are
content to work in Basic and aren’t in-
terested in using a second processor
then you won’t need to know about all
this anyway.

Before going into detail I shall need
to explain about an idea which may be
new to some of you but which is
important to an understanding and
appreciation of the importance of the
operating system.

Indirection vectors

If you look at the list of operating
system routines given in Figure 1 you
will see that most of the routines start
with what is known as an indirect
jump, such as JMP (&021C).

In fact, even those which apparently
do not do so (OSASCI and OSNEWL)
use calls to &FFEE which itself starts
with an indirect jump. These addresses
in page &200 are referred to as the in-
direction vectors.

What this means is that if you say,
for example, “JSR &FFEE” in order to
send a character to the screen and/or
the printer and/or the RS423 serial
port, the processor goes to &FFEE and
finds “JMP (&20E)” and so looks at
memory locations &20E and &20F to
find the address of the actual routine,
which outputs the character.

When the system powers up, or on a
BREAK, the operating system sets the
values of the vectors to point to the
appropriate routines in the operating
system ROM, but because these
pointers are held in RAM they can be
changed by the user.

If, for example, you wanted to write
your own specialised printer routine, all
you would have to do would be to
change the contents of &20E and
Paul Beverley is lecturer in
electronics at Norwich City
College.

Take ap

computer. Last month PAUL BEVERLEY considered in |
simple terms its overall architecture and explained what ©
the operating system is, why it is needed and the difference |
between the different versions of the operating system. ©

&20F to point to the start address of
your routine, and then at the end of
your printer routine, jump to the
address that was pointed to by the
original contents of &20E and &20F.

You can probably now see why we
talk about “indirection vectors”.
Vectors are things which show direc-
tion or “point”, and so we say that
&20E and &20F point to the character
output routine. Then, although the
routine you are using is in ROM, the
processor does not go directly to it
from &FFEE but rather it goes
indirectly via a RAM location.

File systems

Probably the most important
application of these vectors is in the use
of file systems.

As you no doubt know, the BBC
microcomputer can provide access to a
number of file systems for the storage
and retrieval of programs and data.

The two most obvious ones are
cassette tape and disc but it is also
possible to have programs and data
stored in ROMs or EPROMSs, within

the computer itself or in the form of a
cartridge ROM.

If the computer has an Econet in-

terface you can link up to a network
and load and save from a file-server
system somewhere else on the Econet
system.

When you say, for example, SAVE
“PROG”, it does not matter which file
system you are using as the operating
system takes care of that.

This means that you don’t have to
bother with using the different com-
mands, CSAVE and DSAVE, for
cassette and disc as you do in some
other versions of Basic.

Whether you are using tape, disc,
network or ROM file systems,
whenever you LOAD or SAVE a file
or GET or PUT bytes, Basic still
apparently calls the same routines.

What happens is that when you type

in

in *TAPE, *DISC, *NET or *ROM,
all the appropriate vectors are changed
to point to the routines for the selected
file system.

If you have a disc system you can
see this for yourself if you look at one
of the vectors by typing in PRINT
(1&21C AND &FFFF), then change
file systems with *TAPE and look at
the same vector again.

If you have access to an Econet
system you can try the same with
*NET.

In each case you will find that the
vector has been changed to point to a
different set of routines in the operating
system.

If you try this with *ROM, you will
find that the vectors are the same as for
*TAPE. This is because it is a serial
system, as is the cassette system, and
so the routines need only minor
changes which are dealt with by chang-
ing the values of certain flags in the
operating system workspace.

Software compatibility

The other reason for using these
vectors is that it makes all software
which faithfully uses them entirely
compatible with future upgrades of
operating system.

You don’t have the infuriating
problem that you do with some other
machines that when the manufacturers
produce a new version of Basic you
find that half of your software has to be
modified because it uses different
memory locations from the previous
versions.

This also applies to using the same
software with a second processor.
Provided you have stuck faithfully to
using the operating system routines




you should not need to change any of
your software to make it run on the
second processor.

Another kind of indirection

There is another kind of indirection
which is provided within BBC Basic,
the provision of which is something of
a paradox.

Although the indirection facilities are
superior to those provided in any other
version of Basic that I know of, we are
actually advised not to use them. I am
referring to byte, word and string
indirection.

Byte indirection is what in other ver-
sions is referred to as PEEK . and
POKE. The BBC version is much
neater and more logically set out than

using PEEK and POKE, and is
extended further by providing word
(four byte) indirection and string
indirection.

Before I say why we are not
supposed to use them, let me explain
what they do.

If you say B=1200 then you are
assigning the value 1200 to the variable
named B, but if you then say ?B=100,
what the Basic interpreter does is to
look at the value of the variable B
(=1200) and then put the value 100
into the memory location with that
address. i.e. 100 is put into location
1200 (=&4B0 which should be one of
the bytes of one of the resident integer
variables, so no harm should be done if
you try it.)

Thus 7B could be read as, “THE
CONTENTS OF memory location B”.
You can interpret ?B in the same way
in the expression, PRINT ?B which
means “print the value of THE CON-

TENTS OF memory location B”.
!B and $B are similar to ?B. !B
(word indirection) means, “THE CON-
TENTS OF the four bytes starting
from memory location B”. This is in-
terpreted as a four byte number, lowest
byte to highest byte in that order.
Then $B (string indirection), not to
be confused with B$ which is just an
ordinary string variable, means, “THE
CONTENTS OF the bytes starting
from memory location B up to the next
carriage return (&0D) character, in
terpreted as a string.”

Communication via the
operating system

What then constitutes a legal or an
llegal operation as far as the operating
system is concerned?

The diagram shown in figure 2 is an
attempt to picture the various methods
of communication within the computer
and to the outside world. The legal
moves are shown by double width
arrows and the illegal ones by single
arrows.

Basically, what you must do if you
want to maintain software com-

e

Address | Data Instruction | Name | Function _

FFCE |6C 1C 02 | JMP (&021C) | OSFIND | Open or close a file

FFD1 6C 1A 02 | JMP (&021A) | OSGBPB Load or save a block of memory mﬁk

FFD4 6C 18 02 JMP (&0218) | OSBPUT Save a single byte to file

FFD7 |6C 16 02 | JMP (&0216) | OSBGET | Load a single byte from file

FFDA |6C 14 02 JMP (&0214) | OSARGS | Load or save data about a file

FFDD 6C 12 02 | JMP (&0212) | OSFILE Load or save a complete file

FFEO 6C 10 02 | JMP (&0210) | OSRDCH | Read a character

FFE3 C9 0D CMP #&0D | OSASCI Write a chﬂmcter + LF ifa CR

FFES | DO 07 BNE &FFEE |

FFE7 A9 0A LDA #&0A OSNEWL Wn‘ta a CRLF

FFE9 20 EEFF | JSR &FFEE | |

FFEC [ A9 OD LDA #&0D e

FFEE | 6C OE 02 | JMP (&020E) | OSWRCH | Write a character

FFF1 6C OC 02 | JMP (&020C) | OSWORD | Miscellaneous nmm‘—bym OS opera-

- | | g tions

FFF4 6C OA 02 | JMP (&020A) | OSBYTE Miscellaneous single byte OS npem-
| | | g _

FFF7 6C 08 02 | JMP (&0208) | OSCLI Command line interpreter

Figure 1 — Summary of the operating system
routines showing the use of indirection vectors
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Figure 2 — Communication
via the operating system.

patibility is, from within Basic, avoid
using any of the indirection facilities
and, in assembly language, avoid trying
to access memory directly with LDA,
STA, INC etc.

Both these restrictions apply whether
you are addressing RAM or memory-
mapped input/output.

This may seem a rather impossible
restriction but there are routines within
the operating system (among the

FILE SYSTEMS
TAPE, DISC, ECONET, ROM

OSBYTE and OSWORD routines)
which provide facilities for accessing
both input/output and also any RAM
location within the computer.

These routines are all “transparent
to the tube”. In other words, programs
written using these routines will still
work when run on the second
processor, though if they are in
machine code they will obviously only
be applicable to the 6502 second

processor.

To POKE or not to POKE?

Are there times when you have to go
against the rules? Yes, I think there are.

First, if you are trying to do any
work on interfacing using the user port
on the 6522 versatile interface adaptor,
then if you still have the 0.1 operating
system, you have no option but to
break the rules.

The OSBYTE routines for accessing
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the memory-mapped input/output were
not implemented before version 1.0.

However, even if you have got 1.0 or

~ later, there may still be times when you

have to break the rules. The main
reason is that using these routines adds
a few microseconds to the execution
time.

In most applications this will be of
no great importance but if, for example,
you are doing some interfacing where

speed is of the essence — such as high
speed data acquisition or event timing
— then the extra time needed to go via
the operating system may be unaccept-
able.

Also, if one is realistic, it does re-
quire more effort to use the operating

system routines than to access memory

directly, and therefore the tendency is
not to bother because of the short term
savings in software development time.

I have to be careful what I say about
this since I have certainly been guilty of
breaking the rules myself, but I do
think that in the longer term it is worth
making the effort.

NEXT MONTH: How to use the
OSBYTE and OSWORD routines,
command lines and a look at the use
of the *FX command. L




LOCKABLE DISK STORAGE UNIT

~FOR UNDER £20!

‘DISCASE 60°

CAPACITY — Compact storage for up to 60 mini-discs (L-36cm, H-16cm, D-25cm).
B SECURITY — Lockable lid prevents unauthorised removal of discs.
B HINGED LID — Encourages closure after disc selection, protects remaining discs from
contamination.
B FIXED DIVIDERS — Ensures no damaging pressure on discs.
B ANGLED STORAGE/ — Allows easy identification and selection of discs.
INDEX CARDS
B SOLID BASE — Slots for dividers in bases of other systems allow dust to enter even
when closed.
B PRICE — R.S.P. £19.50 excl. V.A.T. + £2.50 Postage and Packing.

PCIDIC T CRUATNI@PIAL

(COMPUTER ANCILLARIES) LIMITED

Prospect House, 1 Prospect Street, Caversham, Reading,
Berkshire RG4 8JB.
Telephone: (0734) 477786. Telex: 848888 & 0734 479679
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Software for the BBc Mlcro

A ROM based spread
sheet program.

Debugging Program

2 machine code debugging programs — one
in ROM. one on tape. Essential for the
machine code programmer. An ideal
complement to the assembler built into the
BBC machine.

Disk Doctor

A ROM containing useful
disk utility programs.
Enables the recovery of
any data off the disk
including deleted files etc.

The word processor for the BBC machine.
This ROM based word processor has
received superb reviews.

Supplied with full spiral bound manual and
cassette containing an example
document and free typing tutor program.
Now available from stock. Quantity
Discounts.

£39.00 + £1.50 p&p + VAT.

Mode 2 graphics, a machine code High speed and high resolution
game much like the ‘Galaxians graphics are combined in this game
found inthe arcades — very fastand to produce an exciting game —

also works with joysticks. almost identical to the original
arcade version.
£7.80 +VAT £7.80 +VAT

We give very generous
trade discounts

Cash or royalties — we
pay the best rates
around for any good
BBC micro software.
Our tapes are guaranteed to
work on all Operating Systems.

COMPUTER |
| DOND :f.rf 5

High resolution graphics with  Another game that has received
thousands of skill levels — more very favourable reviews — Fast and
featuresthan any other chess game. addictive.

. £10.00 + VAT. £7.80 +VAT

ﬁ‘- 16 wayside: Chipperfield, BARCLAYCARD
R Herts, WD4 9)).tel (09277) 69727 .@
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Probably the best
elementary BBC
Basic text. An
exceptionally
readable book
which more than
lives up to its
title.

For all but the
absolute
beginner, a
useful companion
for those wishing
to learn BBC |
Basic. With many
illustrative
programs.

) £7.45

Lasy Programmi
- .- miine
forthe .
BEC Mierg

trie Depson

A best-selling
textbook. It
teaches the Basic
language in
general, with
special emphasis
on the BBC
Micro’'s dialect.

A thorough,

Programming thoughtful,

the BBCMICIO though
high-paced
review of

elementary BBC
lore. Includes
topics such as
the disc system
and interfacing.

A careful,
textbook

BASIC
approach to the Programm;
subject. It Tng on the

provides the f BBC
reader with a M’F
firm grounding in ;
BBC Basic

techniques.

If you already
know Basic and
want to broaden
vour horizons,
this is the book
for you. It's full
of fascinating
ideas and
projects.
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One of the best
assembly
language books
ever written.
Comprehensive,
and specially
compiled for the
BBC Micro.

With 36 fun
programs for the
BBC Micro, this
is exceptional
value for money.
It also gives
many ideas for
future projects.

A useful
assortment of
programming
ideas for the
less-experienced
programmer. It's
also a useful
source of
enjoyable
programs.

) £5.95

For those keen
to explore the
machine’s
“innards’’. It
provides lots of
useful facts on
the CRTC
registers and
special memory
locations.
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FOR ALL THATS NEW SOFTWARE 0274
D
FOR THE BBC JIT&s” PACE SUPPLIES 575973

Add the versatility of a disc drive to your BBC Computer

This superb precision disc b
drive produced by the world
famous Camera manufacturers
is now available

in this unique compact

form from JpaCE at only

£169 + VAT

M’
"“I-.-‘.N‘.‘.
M
q““"!-
P

Note the following features:
® Colour matched to the BBC

® Slim compact design measuring PACE SOFTWARE SUPPLIES
only 83" x 6" x 241"

® Price includes all cables 130 CIayto“ Roadr Bradford

® Postage and packing free BD7 2LR. Tel: 0274 575973

BBC OWNERS

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

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

Brief Specifications

w Read/Write speed of 750 BYTES per second

w Capacity: 101K BYTES per CASSETTE

w Average access time 22 seconds

w Up to 138 FILES per CASSETTE

w Completely automatic — no buttons to press

» Fully built, boxed and tested. Just plug in and go
% System can support TWO DRIVES

Available from stock PRICE £135.00 plus VAT
Also available for NASCOM computers PRICE £120.00 plus VAT
Access and Barclaycard accepted
For more details contact:

lHon Computer Products

KILN LAKE, LAUGHARNE, CARMARTHEN, DYFED, SA33 4QE. Tel: Laugharne (099 421) 515
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THE two monitors we are reviewing
this week are both at the lower resolu-
tion end of their makers’ ranges. The
first is from Kaga, their RGBvision-I,
which retails at £285. The second,
supplied by Silicon Express, is the
Microvitec Standard monitor, selling at
£249.

Now reviewing monitors can be a
very subjective business, even following
the guidelines we discussed last month.
Also you have to take into account the
fact that you probably won’t be able to
use several makes of monitor at the
same time in order to make direct
comparisons.

In an attempt to avoid these
problems, I have devised four fairly
simple programs which, when run on
different machines, should enable ob-
jective comparisons of their behaviour
to be made. .

Perhaps the first point to make is
that even these low resolution monitors
are a great improvement on colour
TVs. The colours are really nice! I pre-
ferred those of the Microvitec, which
seemed to have a clarity the Kaga
lacked.

Some colleagues, however, made the
point that the Kaga’s colours seemed
richer and had more “depth”. The
Microvitec’s white was certainly better
than that of the Kaga, which was more
a rather murky grey.

Program I was designed to test their
ability to separate characters in an 80
column mode (Mode 0). It writes to
each line — starting each with a string
of Ws and Ms, the widest and hence
least easily distinguished characters.
Each line is numbered and concludes
with a sample of normal text. The
bottom line of the screen carries a
message to the effect that you should
be able to read it clearly.

This test revealed the most sig-
nificant differences between the two.
The Kaga screen fails to show the full
BBC display. Characters in the top left
hand corner of the screen were hard to
read and the bottom line impossible to
see — which often made editing
programs rather difficult.

The Microvitec, on the other hand,
shows the whole of the BBC Micro’s
display with greater clarity. This is
because it doesn’t use the whole of its

screen for the display, as does the
Kaga, but leaves a border round it — so
avoiding missing characters and much
of the inevitable distortion at screen
edges.

The Microvitec also had the edge for
general letter clarity. To be fair, while
neither had the resolution to deal fully
with the 80 column mode, most text
was in fact quite legible.

Program II draws concentric circles,
again in Mode 0. The Kaga, unfor-
tunately, clipped the bottom off the
outer circle. Its circles were, however,

far rounder than the rather oval efforts
of the Microvitec.

The point of Program III may not be
immediately apparent. It tests, among
other things, the power supply’s ability
to source the current needed for sudden
screenfuls of colour. It does this by
drawing a white box around the
perimeter of the display, leaving the
inside black. The inside then alternates
black and white.

Now for reasons we won’t go into

>

MICHAEL NOELS LOOKS AT THE KAGA RGB VISION-1

AND THE MICROVITEC STANDARD MONITOR
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From Page 49

here this kind of sudden change is the
very devil for the power supply to keep
up with. If you look, you will see the
actual borders of the screen collapsing
inwards with each “flash”. Actually,
part of this is an optical effect, but if
you lay a straight edge along the
border you will clearly see it moving in
and out.

Both monitors came out well from
this test, with the Microvitec having the
advantage. Laying the card along the
edge also drew my attention to the
amount of distortion due to screen

10 MODE 0
20 CLS
30 FOR 1=1 10 3I

WWKHN NUMBER "3 I3

50 PRINT TAB(57)"This tests for
clarity"

60 NEXT I

70 PRINT "You should be able to
read this last line perfecly - up to
the tinal character®;

B0 A$=GETS

B0 PRINT *wrwnanawawnanaMmiiuiey

L d

Program 1

| 10 MODE 0 i
20 FOR R=100 TO 500 STEP 100

30 PROCcircle(R)

40 NEAT

50 END

50 DEF PROCcircle(R)

70 MOVE 640+R,512

80 FOR 1=0 TO 2#P1 STEP 0.025

90 DRAN 640+ RECOS(I),512 +RESIN(I)
100 NEXT

110 ENDPROC

| "'f /

Program I1

curvature — far more on the Kaga than
the Microvitec.

The final test takes rather more care
to use than the others. Program IV
draws a mesh of vertical and horizontal
lines on the screen.

You can specify the number of gra-
phical units between each horizontal,
and each vertical, as well as choosing
the mode. By using this in conjunction
with the theoretical resolution possible
in each mode (easily obtainable from
Figure I of last month’s graphic
articles) you can test the monitors’
comparative performance.

Thorough testing on both monitors

showed that while both were capable of
similar resolutions, the Microvitec’s
clarity at the extremes was noticeably
greater.

Finally, though appearance is
always a subjective factor, I must say
that I prefer the appearance of the
Kaga. Against that, though, is the
Microvitec’s hardier construction. On
the Kaga the screen is covered with a
rather flimsy plastic sheet, while the
Microvitec’s screen is covered with ar-
moured glass. The latter point, com-
bined with its BEAB approval, will tend
to make the Microvitec the monitor of
preference in the classroom. ¥

Program II should give you circles, not ovals

10 WODE2
20 VDU 19,2,7,0,0,0
30 MOVE2,2:DRAW 1277,2:DRAN 1277,
1021 sDRAW 2,1021: DRANW 2,2
35 BCOLO,2
40 MOVE 8,4:NOVE 1271, 4:PLOT 85,
1271,1019:MOVEB, 1017 :PLOT BS,8,4
S0 REPEAT
50 VDU 19,2,0,0,0,0
70 FOR =1 70 1000:NEXT 1
80 VDU 19,2,7,0,0,0
| 85 FOR I=1 TO1000:NEXT I
| %0 WNTIL FALSE

Program III

e

10 MDDE &

20 INPUT ®“Separation between
horizontals®,horiz

30 INPUT ’"Separation between
verticals",vert

35 INPUT ’“Mode",x: MODE x

40 FOR I%= 0 TO 1023 STEP horiz

45 6COLO,1

50 MOVE O, 1%:DRAN 1279,1%

60 NEXT 1%

70 FOR Jd%= 0 10 1279 STEP vert

73 GCOLO,3

80 MOVE J%,0:DRAW J%,1023

90 NEXT JX%

E5s
Program IV
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2014 T 0 restore default logical colours

21 15 U 0 from keyboard delete current line
in program — disable VDU drivers
22 16V 1 select screen mode (MODE) - does not change HIMEM
1 MODE number
23 17 W 9 user define screen character
1 ascii character code
2tc9 -contents of each row making up character
24 18 X 8 define graphics window "
1482 low and high byte of left x co—ordinate
344 low and high byte of bottem y co—ordinate
546 low and high byte of right x co—ordinate
7T&8 low and high byte of top y co-ordinate
25 19 Y 5 PLOT K, =, ¥
1 plot action code
2 &3 low and high byte of x co—ordinate
4 &5 low and high byte of y co—ordinate
26 1A Z 0 restore text and graphics default windows
27T 18 [ 0 does nothing
28 1C Y 4 define text window
1 left x position (units are character positions)
2 bottem y position
3 rnight x position
4 top vy position \
29 1D ] 4 define graphics origin
142 low and high bytes of x co-ordinate —lo —|Q @ﬁl m
384 low and high bytes of y co—ordinate — — —— _ —
30 1E 1] 0 home text cursor to top left ot screen
- 5 B | A 2 move taxt cursor to x,y position on scraeen
1 = position (character position units)
2 Y position
127 TF 0 backspace and delete (equivalent to using delete key) Q 3 OO

Plot Action Codes

0 move relative to last point
1 draw line in current graphics foraground colour
2 draw line relative in logical inverse colour
3 draw line relative in current graphics background colour
4 move to absolute position .
5 draw line absolute in current graphics foreground colour _} AU_C_O_A —‘.m.—nm —;mjom
& draw line absolute in logical inverse colour . .
7 draw line absolute in current graphics background colour _@ G_Qm ._”O mmmm jﬁ—m_
[ ] [ ] [ ]
8-15 as O-7 but last point omitted when inverting the colour U—.O@ﬂm_ — __ _ :3@ _—._.ﬂo __.._ _ _"_m._”_O—n_
16-23 as 0-7 but with a dotted line
24-31 as 16-23 but without the last point plotted
32-63 rasarved for extension
64-71 as 0-7 but only a single point plotted
72-79 reserved
80-87 as 0-7 but plot and fill triangle (using last two points visited)

Compiled by lan R. Hirst

lan R. Hirst
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ACS
ADVAL

AND

ASC

ATN
AUTO

BGETH

BPUTH
CALL

CHAIN

CHRS

CLEAR
CLOSE#

CLG
CLS

COLOUR

COUNT

DATA
DEF

DEG
DELETE
Dim

DI

DRAW

ELSE

END
ENDPROC
ENVELOPE
EOF #

EOR
ERL
ERR
EVAL
EXP

BBC Basic Keywords

absolute value

arc - cosine
analogue to digital
converter value
logical AND or
bitwise AND

ASCIH code for 1st
char. of string
arc-gine
arc-tangent

auto line number

get a byte from file

put a byte to file
call machine code

subroutine
load and run program
character string

clear variables
close file

clear graphics screen
clear text screen
select text colours

cosine

count characters
‘printed’

data to be READ
define

degrea
delete lines
dimension array

integer division
draw

else

and

end procedure
sound envelope

and of file

exclusive OR
error line number
error

evaluate
exponent

ERAROR=ABS (X2-X1)
ANGLE=ACS(0.4)
X=ADVALI(Z)

IF X=9 AND Y=0 THEN..

A=B AND C
PRINT ASC (""GOOD")

ANGLE=ASN(0.5)
ANGLE=ATN(1.5)
AUTO 100,5

X=BGETH#3

BPUTH#3.5
CALL &FFF4

CALL 1234, A
CHAIN “'PROG"
PRINT CHRS(71)

CLEAR

CLOSE#
CLOSE#O
CLG

CLS

COLOUR 1

COLOUR (128+1)
PRINT COS(ANGLE)
A=COUNT

DATA 1,2,3,"A"

DEF FNVAT (g)=0.15%g
DEF PROCINIT
Y=DEG(A)

DELETE 120,200

DIM A(10)
DiM X 10
PRINT 11DIV2
DRAW X,¥Y

IF X=0 THEN C=D ELSE. ..

END
ENDPROC

ENVELOPE (14 PARAMETERS)

X=EOF #3

R=X EOR ¥
X=ERL
X=ERROR
X=EVAL(AS)
Y=EXP(X)

AMGLE in radians
see note (1)

logical
bitwise -
prints 71, ASCIl code ftor "G

ANGLE in radians

AMNGLE in radians

start line number from 100,
increment by 10

X becomes next value from file

sends value 5 to file 3
call subroutine at FFF4(HEX)

pass A in parameter block and
call subroutine at 1234(DEC)
clears all except resident
integer variables

prints character whose ASCI
code is 71 e "G"

all except 8% to Z%

close file 3

close all files
clear graphics area to current

graphics background area

clear text area (incl.graphics)

to current text background colour
set text foreground to red

set text background colour to red
ANGLE in radians

counts all characters ‘PRINT ed

define functions

and procedures

converts angles in radians to
degrees

delete from line 120 to

200 inclusive

create 11 element numeric array
reserve 10 bytes pointed to by X
produces 5 ie INT(11/2)

draw from last point to X,Y in
current graphics foreground colour
alternative action for IF

optional program terminator

sae note(2)

X is =1 if end of file 3 has
been reached

bitwise logical operation

gives line number of last error
gives error number ot last error
evaluate function in AS

Y becomes E raised to the power X

144
145

145

146
147
148
149
150
151
224
225
225
225
226
227
228
229
223
230
230
231
232

8

1

w

BRODTZSEELELR

M MM - O = D03 333 =00 MM MM X x X

E3
E4
ES
ES
E6
E6
-1
E8

m TV control, n sets vertical position, m=0 interiaced, m=1 non interlaced
Geat character from keyboard buffer, Yreturns returns character
C=1 it buHer n:.i._.____. C=0 if character obtained

Get character from RS5423 input buffer, Y returns character
C=1 if buffer empty, C=0 if character obtained

Read from FRED, X contains oHset

Write to FRED, X contains offset

Read from JIM, X contains offsat

Write to JIM, X contains offsetl, character in Y

Read from SHEILA, X contains offset

Write to SHEILA, X contains offset, character in Y

Cancel VDU queve

Disable function keys (f0 to f9)

Set tunction keys to generate strings

Set base number of function kevys to n

Set base number of SHIFT function key codes

Set base number of CTRL function key codes

Set base number of SHIFT/CTRL function key codes

Sat escape key to interrupt a BASIC program

Set escape key to return ASCI 1B(27)

Enable Hushing of buHers when escape key used

Disable flughing of buMers when escape key used

Set mask byte to X when servicing user 6522 IRQ

Set mask byte to X when servicing 6850 ACIA IRQ

0 = = < =l - =

VDU Code Summary

Dec Hex CTRL

W o ~ & ¢ b W= O

k. ol ok b b ol ek
oo oW N =0
:Emmunm}wmqmmnmman

—
-

-l
o
ki
P

19 13

CTPTO0ZTrX-"ITooMmMmooo>a

== N = =4 D00 000000000000 =0

n Meaning

does nothing
sand next character to printar only
enable printer
disable printer
write text at text cursor
write text at graphics cursor
anable VDU drivers
maka a short beeap
backspace cursor one charactar
forwardspace cursor one character
move cursor down one line
move cursor up one line
clear text area (CLS)
move cursor to start of current line
page mode on
page mode off
clear graphics area (CLG)
define text colour (COLOUR)
colour number
define graphics colour
action O plot specitied colour
1 OR specified colour with that already there
2 AND specified colour with that already thera
3 EOR specified colour with that already there
4 Invert the colour already thera
colour number
define logical colour
logical colour number
physical colour numbear
to 5 zero

B e (PN 1 e i e T e e ] o s e e i ] g e Sl o g o A



(g)@jou @as asodind nnw

GO9Z6SLEl E=JUBlSUOD
peys weibosd 0] syjuiod yoym SQelIBA

Buiysy ‘payuocdals sioue g=N

Bunsi ou ‘pajiodas sioue =N

Buns) ‘passasddns sioue =N

Buiisi ou 'passasddns siouid O=N

pajeaJ2 s ) ‘smxe jou Saop By §
Jaquinu |BuuByd

galEd0||e pu® , @Weuldiy, paje> a8y suado
Buipuey J04J3 |RWIOU S3JO)SBI

0051 AQ pejpuey sJoue

0002 uayl ‘Z 4 '000L o) seob |=x H

M3N Aq pejejep wesbosd euoisals

(g-=¥) snuiw AJeun o} juejeainbe

jou 1edibo

punoy si | [un IXIN-HO04 sdod,

doo| IX3N' " 'HO4 40 pue s8)EDIPUI

weibosd v sescwau

uoipsod e8njosqe o) Josind soydesb eaow
() @jou sas apow soydesb 1oe(es

(2 ©1) UoISIAID JBle JSPUIBRWAI SuJnjel

&) iyl woyy Buiuels sieloRIBYD [ SUINBU Sy
Alowew 2(QelJBA JO WEIS 0} Jajuiod

% jo oL @seq o} bBoj

"LONNE 410 D0Hd Ul |[B20] Se|qelieA SaJBdap
wZ 01 %@ eoxe se|geuBA (B SIE9|D

saowds ylum jELIIOY

1811 Buunp seceds ou Jasul

00c ojdn 18y

D0E ©} QOL eull woly sl

002 eul juud

[euoiydo s1 137

ey jo yibua| suinieu

gy JO SiepPRIRYd N Ye| sjuud

g- sanb

(g &) sebaju jsejBws jxeu

(e ®)15L ui Buuns pug jo uoiysod suinyed
£ @y woy syndul

aul & w Buiyifue sydesoe

& syuad

(Bwwod ou) ¢ sessesddns

i sjund ‘suewnu sjdasoe

§ Suinies 'swpoz suem

Aay ou @ |- "pessesd Buiaq vy Joj 5)159]
SWOS uiyym pessesd Aoy Aue Jo onjea sSuinjed A
feuopido 3573 pue "NIHL

pesn AJowew jseybiy o) Bunuiod ajqelsea

J9youiey> A2y SuIBUOD ¢X 'USaIOS O] OYda ou
apo2 Aey SulBluod X "udaids 0} oyde ou

(E) 2jou e8as

aosuo jsee| je pajndexe dooj

UOIjaUN} pauyap Jasn Sa)edipul

esey Gunueseaudes (Q) onjea |edlIBWNU
(@1955%2 jou) sa)Aq Ul E @) Jo B8Z|F SBUILLEIED

05°'0S 'y LOd
Hxlds2=¥3HY
0005%=390vd

"' 'N3HL 2=8 HO 9=V 4l

N 1dO
(2uWweusjy,,) LNON3H0=X

[ Sweuay,, ) NINIJdO=X
440 HOHHI NO

00561 OLOD HOHHI NO
00t '00Z ‘001 8NSOD X NO
000Z "000L 010D X NO
ano

B8 LON =V

N3HL (9=¥) 1ON 4i

| 1X3N

13N

M3N

A% INOW

S 300N

S QOW 2L=X

(r'1'sA) sQiN=sY
WIN0T LNIbd
(X}D07=A

$Z'8'V w201
«D0HdAW., aV01
(VINTI=X

L o1sn

0 oisin

00E "1SI

0OE "00L 1SN

00Z 1511

Z=v 131

(SYINI =X

(N SV)S1437 LNIHd
(€°S-) LNI=X
(E°S)LINI=X

(saTee “0vOTTIIHI HLISNI
g8'v ‘eflndnNi

¥ INIT LNdNI

V' 39V LvHM. LNdNI
§N «IWYN IdAl. LNDNI
¥ LNdNI

(0Z) SAINNI=SA

(99-) A3HNI=A

(S) AIMMNI=A

002 N3HL 2=X I
Ob-WIWIH=NIWIH
0EE Q10D

000t 8NsS0D
§13D=8%

139=X

2'0 1009

G Ol =X WO4d
(A "X) NYIHNS=Y

EERLE O
(E) §1X3=N

joid

abed
WO jexboj

uondo Jaquasse
indyno Jo4 apy uwado

wndul Joj 8y uado

uo
wesbosd pjo

10N 1ebo)

1¥3IN" " "HOd
weibosd mau

aAoLW
epow sxydeib
gnjnpow
Buiys appiw
AJowaw moj
wiyyiebo)

weJibosd peo|
Go| |einjeu

uondo 15

“Bosd 350

19|

Buiys jo yibuay
Buinys yey

wed Jabaju
Buiiys w
aly woy ndul

seyndwos o} ndui
Buisys Aey ndul

jaquinu A8y ndu
!

Asowew jseybiy
aul| 0yob
aupnosqns o) ob
Buuys 1eb

apoa Aay 126
anojoa saydelb
- TP R [+ ]
uonauny

as|e)

uaxe

1074

Iovd
HO

140
1NON3dO

NIN3dO

NO
a0

10N

1¥3IN
M3INM
IA0W
300N
aow
=Ta T
W3IwWol
207
w20
avol
N1

QL1si

1517

N3
61437

ANI

HLSNI
1NdNI

LNdNI
SAIHNI

ASANI
dl
WIWIH
0105
ansop
139
139
jloels
HOS
N4

3STV4,

#1x3

i RIS

pasasay
paslasay

paslesay

pneq O0ZL 0] peeds ade) sjas

pneq pOE 01 peads ade) sjeg

paads ade) Jnejep sjas

gce abed aas ‘suondo &y sjosjuon

jayng pJecqiay ojul U (IDSY Jejdeleyd Uasu|

uoc Jojow B)19SSEd win|

HO J010W SYSSSED UIN)

paslasay

epow Aedsip Jualind suinyes L

“IRYD susnj@s ¥ 'uoijisod J0S4ND JX8) 1B 18j0RIBYD pEAY

A pue ¥ w uoipsod JOSIND JO Cpio-02 A pue X uinjey

(BSW)A pue ¥ Ul pauJnial 'u Bpow Jo) SSBJIPPE ]S8mM0| peey
(BSW)A Pue ¥ Ul pauinies ‘sselppe Wyd Aeidsip jJo wejjoq peey
(GSW)A Pue ¥ ul peuinied "‘WMHSO Peed

sselppe Jepso Joybiy suiysww peey

|insoj> Aey auineds o) si1s8] uayl Aue uo JIF<A H

ke ou i 44 ‘3dvOS3 I GL ‘Pejoeiep Aex ji O=A 'Aey suimes X
(BSW)A pue X ul pessed Jwil‘pwi swn yum fey peey

Jayng pJeogiey

jayng ndul |BlI8S EZFSH

Jeyng jndino |BUBS EZPSH

jayng ndno sejund

0 |euueyd gNNOS

L |euuBsyd QNNOS

¢ |BuuBy> ANNOS

E |BuuBy> GNNOS

Jaynq yseads

W Ul peuJnjel sJeyng jJo sniels ‘GGZ O} [pZ=uU Jod

¥ Ul g57°A Ul pausnjes gSW ‘U |euueyd DAY SPEa. ' 0} L=U Jod4
ajeidwos o} |BUUBYD DOV 158 Suinjas A

403 §# 0<>% ‘u se peuedo ejy jo SNIEIS Oy JO pUe SUINleY

uoijpued 34w0s3 Jo uondeljep abpejmoundy
Beyy pessesd IgvDs3 eyl sies

Gejj pessaisd 3dvDS3 19sey

Jayng sisayjuAs yseads saysn|d

£ |BUUBY> QNNOS saysnid

¢ |euuRy> JgNNOS Seysnid

L [suusys ONNOS Seysn|d

0 1euueyd gNNOS seusnid

jeyng ndyno sejuud eyl seysn|4

jaynqg ndino |elBs EZPSH BUl sBUsSNId
Jayng ndul (ees EZPSH Oy} seysnid

layng pJeogley a8y} seysnid

o uoijiujep JajoeiEyd os Sepo|dxd
uolyuyep Jejyoeieys Yos sepojdu|

Pwel) Aejdsip Meu J0j JIEM O] BUIYDEW S82J04
sBuinys uieuod Jebuo| ou o) sA8N psuyep Jesn sjesey
U [BuuBys HOY UO HBAUOD JO UBIS 582404
sjeuuBys DY JNoj |j@ s8|geul

E pus z'L sjeuuryd HAY sSe|qeul

Z Du® | S|BUUBY? DAY §e|qeul

Aluo | |euueyd OQV se|qeul

s|@uUBRyYd HAY 1T segqesig

Je8yng ndul pejoelas Ajjuelind ayl seuysn|g
siayng |eusajul |je seysn|d

E
O - 0O CcC D =
32253888

552
FSe

252
LGE
[T
=1 0

dBI BB

Le

~888

bl
el
(3 ]"

LEL
LEL
9EL

GEL
FEL
EEL

ZElL
LEL

621

8clL
Bel
BZl
FiA!

Ex

i E ®E N %

" ok K

slied 31LA8S0

O - 0O - 0 M T B W = @

O =0 = N m T C

3L
as
ol

St
St
Si
Sl
=] 8
Gl
=] 8
St
St
ri
ri
El
el
L
oL
oL
oL
oL
oL

d

E

azl
=1 8
vl
L2
L2
L2
L2
L2
LZ
L2
L2
L2
oz
oz
=18
B8l
Ll
ai
=118
ai
= ] 8
- §
St
GL

=

A

A B B ¥ #H = ¥




POINT
POS

PRINT
PRINT #
PROC
PTRE

RAD

READ

REM
RENUMBER

REPEAT
REPORT
RESTORE

RETURN
RIGHTS
RND

RUN
SAVE
SGN
SIN
SOUND
SPC
SQR
STEP
STOP
STRS
STRINGS
TAB

TAN
THEN
TIME

TO
TOP
TRACE

TRUE
UNTIL
UsR

VAL

VPOS
WIDTH

point
position
print

print to file
procedure
pointer
radian

read

remark

repeat. . .until
report error
restore data pointer

return from subroutine
right string
random

run program
save program
sign

Sine

sound

space

square root
step

stop

string

repeat string
tabulate

tangent
IF...THEN . .ELSE
time

FOR...TO. . NEXT
top pf program

logical true

user

value

vdu driver
vartical position
page width

colour=POINT (X, Y)
X=P0OS

PRINT A, B
PRINTE3, A
PROCIMNIT
PTR#4=100
X=RAD(Y)

READ AS,2

REM comment
REMUMBER
RENUMBER 100, 20
RENMUMBER 50
REPEAT

REPORT

RESTORE
RESTORE 2000
RETURM
AS=RIGHTS (X5, 3)
X=RAND(M)

X=RND

RUN

SAVE "FRED"
A=SGN(Y)

X=SIM (ANGLE)
SOUND 1,-15,53,20
PRINT SPC(B); A
A=SQR(Y)

FOR X=1 TO 7 STEP 2
STOP

AS=STRS (X)
AS=STRINGS(4,B%)

PRINT TAB(10); "HELLO"
PRINT TAB(2, 10); "HELLO"

X=TAN(ANGLE)
IF A=2 THEN 350

TIME=( (H.*80+MIN )*80+SE )*100

FOR X=1T0 5
PRINT TOP
TRACE ON
TRACE OFF
TRACE 6780

IF RESULT=TRUE
UNTIL X>10
X=USR (&3000)

A=VALIBS)

vDuU 28,0,5,39,0
V=VPOS

WIDTH 80

returns colour of point X,Y(=1 off screen)
returns position of text cursor
for format see note (7)

prints A to file 3
indicates user defined procedure

sets pointer to non—-cassette file

converts from degrees to radians

read from DATA statement

indicates rest of line iIs comment
renumbers from 10 with increments of 10
renumbers from 190 with increments of 20
renumbers 50 with increments of 10
repaat loop always performed at least once
reports last error in words

sets data—-pointer to first DATA line

sets data-pointer to DATA lLine 2000
indicates end of subroutine

selects last 3 char of X5

MN<0O resets generator

N>0 __um..._m_;-mm. random no >0 and <N
N=0 reports last number with N=1
generates integer between

=2147483648 and 2147483647

clears all variables except 8% to Z%
save on cassette or disc

returns sign of Y (ie +1,0, or =1)
AMNGLE in radians

see note (8)

generates & spaces followed by A
negative roots cause error

optional, defaults to 1

may be restarted with GOTO. ..

converts number to string representation
AS becomes 4 times BS

Tabs to 10th column of correct line
moves text cursor to 2,10 & prints HELLO
ANGLE in radians

OPTIONAL

time 1n 10ms intervals

may be read or set

pointer to end of user program

print line numbers during prog execution

turn off trace

report line numbers below G780

logical true =-1

terminates REPEAT LOOP

calls subroutine and returns value from
P.Y,%, A registers

converts number represented by BS to number
multipurpose statement see note(3)

returns vertical position of text cursor

sets page width used by computer (D initially)

= = FOld = = = = = e e e . e = e e e e e e e e e e e e e e

FX and OSBYTE Call Summary
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Function

Prints operating system wversion number

Reserved for applications programs

get characters from keyboard and enable RSS receiver
get characters from RS423 port

Selact output devices

printer and screen

printer,
printer
printer and RS423
screen
screen and RS423
no output
RS423
Cursor editing keys and copy key perform normally
Cursor editing keys and copy key return ASCI codes

Selects
Salects
Selects
Selects
Selects
Selects
Selects
Selects

Selects
Selects
Selects
Selects
Selacts
Printer
RS423
AS423
RS423
RS423
RS423
RS423
RS423
RS423
RS423
RS423
RS423
RS423
RS423
RS423
RS423
RS423

printer sink

screen and RS423

parallel printer connection

serial RS423 printer connection
user supplied printer driver

the printer ignore character, e.g.
ignores ASCIl 8 character

input
input
input
input
input
input
input
input

output
output
output
output
output
output
output
output
Flash rate, duration
Flash rate, duration

sat
sat
set
sat
set
set
set
set

set
set
set
set
set
set
sat
set

to
to
to
to
to
to
to
to

75 baud

150 baud

300 bauvd

1200 baud

2400 baud

4800 baud

9600 bavud

19200 baud (This rate not guaranteed)

te 75 baud
to 150 baud
to 300 baud
to
to

1200 baud
2400 baud

to 4800 baud
to 9600 baud
to 19200 baud (This rate not guaranteed)

of first colour set to n/50 of a second
of first colour set to n/50 of a second

Repeat key delay set to n/100 of a second

Turn off repeat key

Reset repeat delay and repeat rate to default values
Set repeat rate to n/100 of a second

output buHfer empty event

input buffer full event

character entering input buffer event
ADC conversion complete event

start of vertical sync. event

intervval timer crossing zero evvent
ESCAPE pressed event

output buffer empty event

input buffar full event

Character entering input buffer event
ADC conversion complete event

start of vertical sync. event

interval timer crossing zero event
ESCAPE pressed event .

Disable
Disable
Disable
Disable
Disable
Disable
Disable
Enable
Enable
Enable
Enable
Enable
Enable
Enable
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'M FREDDIE -FLY ME!
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F FOR FREDDIE IS THE HABDEST GAME THAT YOU WILL EVERPLAY!

Requires absolute concentration to prepare, take-off, fly and land a tri-star jet at varying
destinations using a staggering 36 control keys!

If you only play the arcade type of game, needing just a reat a i is " " 3 li i
n::c.-unt_a of keys and the space bar to play, then this is most in%::r::ﬁgnevﬂu f::ui?; ::I:hcﬁznmin'fhghgtc;‘:,r_?n;t;rﬁ, ':Efﬂﬁ,aiﬁi
certainly not for you all. continuously being updated, with the colours beina
+'” hcnu-&:ur, :c‘:}u areﬂpraﬂqradtm sit at -n.rudur“::nmnpter for cleverly used to depict different, changing, situations.
iterally hours on end getting to grips, an en give A i .
considarabla amount of effort and time into acually trying A oo o e TOE ks o A WG IR i sl <o
to solve it, then this is definitely for vou. at this stage you don't put it away for ever, for you have seven
Though F for Freddie is a flight simulator type of game, it is different destinations, all on different courses and distances...

not one with simple operation and the ground appearing at the

front of you, but is as accurate a simulation of not only flight, There are plenty of instructions on the 36 controls and aven a

little advice, but as the whole thing is a colossal challenge,

but preparation, take-off and the many more occcurances : - :
. : : Mg : . . you are not told how to fly Freddie, this you have to discover
associated w:h flying a tri-star u:t as a 32K micro :r.n allow. entirely for yourself...
Controls? mind boggling 36 of them! And it is here where q : - : : -
the logic and skill comes in, as averything must be done not th?: E;T‘Bﬁﬂzz‘: E::'"I_: ;‘?RE 1:.:;;1::-5; fheirrfﬂ:"w will your family,
only in.trrz.‘a correct kﬁrﬂﬂ{g'bm atl thEI riglllt time. Yes, it's in real - 9 b o g
time. with the clock ticking relentlessly away. £9.50 Vat and pOEt pﬂld

Fﬁﬁhe children alone...

agic Adventare

a wonderand journey for children Batwass 4 Loy §reated

. f

' ’ ,\l
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T4 Simple in operation, using the User Defined Keys, it
nevertheless uses the BBC to its full with colourful pictures
‘ and wonderful story.

As the child brings up the locations, a simple question is
asked, with the adventure proceeding in different way depending
on the rasponsa.

The scenes include the Talking Tree—who played a nasty trick on a
friend so was punished by the Fairy. But if the Talking Tree helps
later on, all with be forgiven...Poor mother rabbit needs healp to count
her babies...Dare the Cage be opened...what is in the Grassy Field...
can the King's Spell Jar be found...what is the real colour of the
Glasses...will the fairies dance......is the Castle locked...whera
does the Path lead...will the Fairy come...will there ba a surprise...

With everything illustrated in colourful graphics, this is a delightful ¢
example of the programmers’ art and refreshingly different from anything
ever done before. Sound of course.

As scene upon scene enfolds, the children will be more and more
entranced as they go on their Magic Adventure...

£8.50 Vat and post paid

You don’t believe us!

We have been amazed at the number of people who just will
not accept that we DO operate a return first class post service

It seems that so many of you have been let down so many
times by the upstart software houses, that it is obviously
going to take some while to accept professional sarvice.

We assure you, all advertised programs are in stock and
that every single order will be despatched in our private
Post Office collection at 4.30pm the same day the order is
received, and by the faster metered mail (no stamps to
be franked).

Another big moan is the very limited guarantee which most
firms give and the hassle in trying to get tapes replaced. And
of course, those of you who have purchased from the "here
today—gone tomorrow’ brigade, there's no chance.

How reassuring to know we've been in the media publishing
business, from this address for 25 years, as well as being
the longest established software publishers in the Business.

But best of all we give an unconditional life-time guarantee
which means that should a program fail, no matter what the
cause, it will be replaced absolutely free of charge, this
year, next yaar or in ten years...

| WE el e B ps

Recognised Brand Leader in microcomputer software

City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tel. 0246 850357
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MUSIC is a useful tool for those who
want to explore the BBC Micro’s
facilities for music making without get-
ting involved in complicated pro-
gramming.

The program allows you to record
three separate lines of music, and then
to alter various aspects of the sounds
which they produce. You enter the
music using the BBC keyboard, and
the notes are displayed on the screen.

You may play back any or all of the
three lines at the same time, and also
alter the speed. There 1s a choice of
four different “voices” in which the
sounds can be played, and if you want
to keep a tune permanently you can
easily save it on a spare tape.

All the lines are displayed on the
screen and are horizontally scrolled
along as the music is played. Also there
are full editing facilities for altering the
score orce you have entered it.

The musical effects produced are
quite good. The accompanying booklet
says that the “instruments” quality
should not be taken too seriously, and
this is true. The alteration in tempo is a

I'VE had difficulty writing this review
because on the one hand it’s going to
enthuse over an excellent product and
on the other . . . well, I'll come to that.

As the blurb would have it Grafkey
1s a program which allows various
shapes and lines to be drawn anywhere
on the screen using the keyboard.

They can be drawn using 2, 4 or 16
colours and the picture may then be
saved to tape and used in other
programs. And that is exactly what it
does, only more so.

Grafkey is a superb diagram creat-

SOFTWARE SCENE

Doubtless Bach
would have some

useful option, and loading and saving is
easy.

However, the graphics used don’t
really look like notes, although they are
sufficient to give a rough idea of the
tunes. The basic note is represented by
a square block, and longer ones are
simply oblongs. The length of each
note is picked up directly from the key-
board, so you have to concentrate very
hard to get the effects you want.

It is very difficult to get the three
lines in sync because of this, but it can
be done and the three part harmonies
are very good when played back. Un-
fortunately you cannot mix instru-

.ments so that all lines must be played

Grafkey.. clever but covert

ing program. Once you’ve got the hang
of it, it’s easy to use and I have found
creating pictures using it is as much fun
as playing any of the video games
reviewed recently.

The more you use it the more it has
to offer and the greater number of
applications occur to you. It's all
written in Basic and is very clever, very
useful stuff.

Teachers will find the ability to call a
sequence of colourful diagrams from
tape invaluable.

If you’re after graphics software
think seriously about Grafkey or its
sister program Grafstick, which is
exactly the same but uses a joystick.

The fly in the ointment is that you
have to be prepared to spend time

back in the same voice.

The editing of tunes is done quite
easily, though sometimes it is difficult
to change the length of a note.

Despite some problems in entering
and amending music, the program is
fun to use and can produce some
pleasant results. It doesn’t attempt to
fully exploit the BBC Micro sound
facilities, nor do the graphics give an
ideal representation of the music.

However 1t 1s entertaining and
probably useful to those who already
have some musical knowledge, and
wish to combine this with computer
play.

Jane Jackson.

learning how to use it, as the instruc-
tions supplied are woefully inadequate,
especially when you consider that most
of the users will not be experts on the
BBC Micro.

This, I'm told, is as a result of addi-
tions to the original package out-
stripping the written instructions. How-
ever, revised, simpler and more
comprehensive instructions are on the
way.

Having said all that, anyone with
any enthusiasm and a little time can
soon sort it out. It’s fun doing it and
well worth the trouble.

An excellent product that does what
it says it will do and more besides.
Thoroughly recommended.

Nigel Peters

| MORE SOFTWARE REVIEWS ON PAGES 58 & 59 |
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SOFTWARE SCENE

You can
cheat at

Chess if all
else fails..

MY wife’s happy — at last she’s beaten
the computer! Mind you, it took her
several dozen attempts, but she is
delighted. You see, I haven’t and it’s
not for the want of trying — it’s because
of the sneaky programming by those
devils at Database.

I must admit that when I got Con-
nect 4 for review I thought: “Why
bother, why not buy the game proper
from the toy shop?” But that was
before I discovered the solitaire version
where you play with the computer — or
rather it plays with you. It’s addictive,
infuriating and attracts too many
people who look over your shoulder
and give advice, good and otherwise.

For those of you who don’t know
Connect 4, it’s an abstract logic game
where you have to fill a 6 by 7 array
with circles, taking alternate turns with
your opponent.

The 1dea 1s to get four circles in a
row — either horizontal, vertical or
diagonal — to win. Only you don’t if

THIS attractively packaged program
loads at 1200 baud, but although there
is no 300 baud back-up I had no
problems loading it, taking just under
two minutes. |

It runs automatically once loaded
(the command *RUN “CHESS” must
be used). The usual choice of black and
white is given and the required skill
level should be selected according to
the player’s ability.

The program suffers from the usual
problem that the waiting time is in-
versely proportional to the skill level.

The visual display has clarity and is
asthetically sound, the pieces being
easily distinguishable with the possible
exception of the queen and rooks. For
no apparent reason the number 44
appears in the top right corner of the
screen. It is constantly displayed
throughout the game and has been the

Just one more, then

subject of much speculation as to its
purpose.

Movement is achieved by means of a
simple grid system and any illegal
responses are rejected. The program
provides for castling, but curiously not
for en passant so far as the player is
concerned. I eventually had to admit
defeat after prolonged provocation on
this point.

The menu can be accessed by pres-
sing RETURN, when the prompt
appears. The menu then gives a wide
selection of available actions including
listing moves made during the current
game, saving unfinished game on tape
and rearranging the current board
(useful for cheating when all else fails!).
Avoid the ESCAPE key when in this
mode or the program will crash.

Overall, Bug-Byte Chess is excellent
practice for all budding grand masters
and will accompany a player up to a
high level of skill. I would recommend
it as a good candidate for any program
collection despite the unusually high

cost. Chris Turnbull

you can have a go

youre playing the solitaire version —
unless you’re my wife and I was stand-
ing behind her giving her advice!

For such an easily learnt game it
gets surprisingly complicated, but
remains fun.. Your hand goes in-
stinctively for the replay and you find
yourself saying “just one more, then
you can have a go” . . . the chant that
marks the end of every good video

Pete Bibby

game.

TESS, a pattern-drawing programme,
takes a bit of learning but is worth it.
The idea is that you are presented with
a white square on a black background
and on this you create the picture of

your  choice using the user defined
function keys.

Once you have drawn this basic
pattern you can then “tessellate” or
produce regular patterns of various
sizes and colours. The range of possi-
bilities is enormous and the basic
patterns can be saved, loaded and used
again to create yet more tessellations.

The only criticism is that the instruc-
tions are not complete enough or,
rather, they are all there but are not
available during use.

A few “cribs” during the actual
drawing stage would save a lot of mis-
takes when Tess is first used.

Having said that, after a time the in-
structions become second nature and
the pleasure of creating the tessella-

tions takes over.
Katherine James
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A COLLECTION of four traditional
games nicely presented and colourful:

Breakout: A BBC adaptation of one
of the earliest arcade games. Eight lines
of bricks have to be knocked away,
using three balls and either a large or
small bat, which is controlled with the
keyboard.

The large bat takes a while to get
used to and the smaller one is almost
impossible except after many hours of
practice. To make things more fun,
once you're through the fourth line of
bricks the ball speeds up.

If you do manage to clear all the
bricks, a new screenful is presented for
you. Altogether it is a good addictive
version, which can be incredibly
frustrating.

Dodgems: You drive a car around
an oblong maze of roads, running over
dots while attempting to evade the
persistent attacks of the computer car.
With a little practice it gets easier to
predict the movements of the computer
car, and so by changing lanes at each
junction (by using the keyboard) you
can usually get most of the dots before
things get too tricky.

The added option of speeding up
your car allows you to eat more dots
but also makes it more difficult to
change lane — and thus avoid the
pursuing computer car.

The graphics and sound are good —
particularly the vivid blue/yellow
crashes.

Flash: A deceptively simple memory
game — do you remember “Simon™?
Four blocks of colour, each with an
accompanying sound, are flashed onto
the screen. You have to remember and
enter into the computer the colours/
sounds, in exactly the order in which
they were shown.

Although you can choose the speed
that the colours/sounds appear, even
the slowest is difficult to remember
when the sequence reaches more than
twenty.

Flash is an attractive game, in which
the computer takes an almost human
delight in instantly telling you of any

GAMES
and
GUIDANGE

from
BBC Software

mistakes the second in which they
occur. :

Snake: This is perhaps the best of all of
the four. You become a letter-hungry
snake, slithering around the screen in
search of letters to eat. The further
down the alphabet the letter is when
you eat it, the more points you get.

Unfortunately, as you manoeuvre
the snake around the screen it grows
longer and longer, and so it becomes
more difficult to avoid crashing into
your own tail.

Also, of course, you musn’t hit the
surrounding walls, or just when you
think you are getting the hang of things
a letter appears in an unexpected place,
and the snake inelegantly bites the dust.

THIS collection of 12 programs was
originally written for “The Computer
Programme”, and demonstrates many
of the useful facilities of the BBC
Micro.

The programs are very useful for
those who have a grasp of pro-
gramming and want some ideas on how
to use their knowledge effectively. All
can be listed and are clearly written
with plenty of REM statements, which
means one can modify programs and
easily monitor the effects.

Owl is a simple graphics offering
which draws the BBC Owl and makes
him blink. It employs useful graphics
techniques, and is a good starting point
for exploring further ideas.

Ball a simulation of a bouncing ball,

closely models the true flight path by
displaying the ball and its path on the
screen. A good program for basic
animation and for representing real
events in an accurate way.

Sales is a very simple way to draw
graphs.

Bubble shows how a bubble sort
works. It is useful in applications of
programs to basic data manipulation.

Cube produces a rotating 3D cube
by using basic animation effects, with
some efficient programming to allow
relatively fast movement.

Languages provides a colourful |
arrangement of the names of computer
languages. The characters are created
using the VDU23 command to define
each original character into two halves,
which are then displayed.

Flowers is the graph of an elliptical
function, but it draws some very attrac-
tive pictures anyway. Also sounds are
used.

Anagrams takes a word entered and
rearranges the letters in every possible
sequence, most of which are nonsense.

‘Weaving is a strange program,
apparently designed to illustrate ideas
about binary. Anyway, it draws
pictures of the different ways of weav-
ing threads through up to eight warps.

Sideways turns the BBC screen on
its side. Very baffling, and another
useful illustration of altering the
standard character set and rearranging
it.

Coins is a graphic version of an old
problem — to find the one counterfeit
coin out of 10 by the smallest number
of weighings. Procedures are used for
the various aspects of the program.

Plotter produces very effective 3D
graphs. The results are attractive even
if you don’t understand the maths
behind them.

Altogether this is an interesting
collection of programs which would be
useful to anyone interested in getting
the most out of their BBC Micro but
who perhaps needs some help in doing
1t.

The graphics are particularly appeal-
ing, and are bound to encourage those
who want to develop this particular
aspect either for entertainment or for
making learning more fun.

Jane Jackson
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BUILDING

LAST month we looked at the parts of
a model A to model B upgrade that did
not require any soldering. So now get
out the soldering iron and let’s have a
bash at making your model A a fully
fledged B.

However, as we saw last month, it is
not necessary to do all the parts of the
upgrade, so you can save yourself a bit
of money.

To start off I would like to say a little
bit about soldering and soldering irons.
Those already perfectly confident
about soldering can skip the next sec-
tion.

Well, now that we have the know-
alls, out of the way, we can begin.
Soldering is really quite simple if you
have the right tools and follow a few
simple rules.

However the results that can be
achieved by a real idiot wielding a
poker on a computer printed circuit
board can be quite horrendous, and
many attempts I have seen have probed
the bounds of my sanity.

The first and most important piece
of equipment is the soldering iron. You
usually only buy one, so make it a good
one.

Soldering irons are described by
their wattage — that is how much heat
they will produce. Also the size of the
tip is an important indication as the
fineness of the work that can be under-
taken.

Look on the back of your computer
printed circuit board. you could not
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solder joints that close together without
about a #th inch tip or smaller.

Irons come in two types — those
whose temperature is regulated, and
those not so. In my opinion there is no
place in computer electronics for the
unregulated soldering iron.

Computer work requires a small tip
size and if it is a low power soldering
iron (10-20 watts) the tip will lose all its
heat after making only one or two
joints, and you will have to wait about
three minutes before you can make the
next one.

What tends to happen is that you
don’t wait, thinking that if it can melt
the solder then it must be all right. And
you will find you are wrong!

You will get what is known as a cold
or dry joint, which looks all right but
doesn’t actually make any electrical
connection. In an effort to avoid this,
people buy an iron with a large rating
of 25 to 50 watts and a small tip. As a
result the tiny tip overheats, causing it
to quickly burn away. In the meantime
it produces bad joints because the tip is
too hot as well as making the soldering
iron handle too hot to hold com-
fortably.

The answer is to have a regulated
iron, one that controls the amount of
heat going to the tip. There are two
types, the ones with a thermostat in the
handle being the least expensive. How-
ever these provide little more than a
variable on-off duty cycle dependent
upon the thermostat screw setting.

They can prevent a small tip from
burning out and are definitely better
than an unregulated iron. However
there is no feedback from the tip to the
heater that it is being used, and so the
same amount of heat is always trans-
ferred to the tip. This causes the tip
temperature to drop when joints are
made in quick succession.

The way round this is to use some
form of feedback regulation. Unfor-
tunately this type is the most expen-
sive, but when you consider the price
you have paid for your computer the
cost of a top quality soldering iron is
relatively small. Prices vary but expect
to pay around £30 for a quality job.

The temperature feedback works on
an interesting principle. The soldering
iron tip has a magnet built into it,
which causes a sensitive switch inside
the heating element to close and turn
on the heater. When the magnet has
reached a certain temperature (called
its Curie point) it suddenly loses all its
magnetism, causing the switch in the
heater to turn off.

As the tip cools it drops below the
Curie point, regains its magnetism, and
turns on the heater. In this way a
relatively stable temperature is
maintained. For example, when the tip
is applied to a joint, the heat is sucked
out of the tip and the heater im-
mediately turns on. Using this principle
it is possible to have a 40 watt iron with
a one-sixteenth inch tip or smaller with
the back up power to tackle any joint.




There are several irons on the
market advertised as low leakage,
implying that they are essential for
soldering MOS devices. They are not,
and most of the time you will be solder-
ing empty sockets or devices in circuit,
so you do not really have to think
about using them.

Remember that it takes a great deal
of skill to produce a good joint from a
bad iron so why make things delib-
erately difficult for yourself?

My particular favourite soldering
iron is a Weller Soldering pencil TCP,
which is a low voltage iron driven from
a transformer built into the stand. This
is not the only one that fits all the
requirements, but is well worth the
money.

Having got a good soldering iron it is
comparatively easy to use. To make a
good joint use resin cored solder, and I
would recommend 22 SWG thickness.

The iron, solder and the joint must
all come into contact at the same time.
Consider the process carefully. Slowly
feed the solder in and when you see the
solder run around the joint remove the
iron and solder.

Do not move the joint while the
solder is molten or you will get a dry
joint. You can usually tell when a joint
sets by noting a slight change in how
the surface reflects the light. That is
really all there is to it.

However, simple as it may seem,
some people somehow manage to get it
wrong, so here is a list off do’s and
dont’s:

DON'’T use the soldering iron tip to
carry solder to the joint.

DON’T try to melt the solder on the
joint by applying the iron to one side of
the joint and the solder to the other —
apply all three at the same spot.

DON’T pile on too much solder so
that it splashes or makes a bridge to the
next connection.

DO leave the soldering iron on the
joint long enough to make a proper
joint. Most beginners are frightened
about getting components too hot and
as a result don’t get the joint hot
enough, which leads to dry joints and
solder tails when the iron is removed.

Solder tails can short things out,
especially when the printed circuit
board is screwed back down to the
base of the case. Most components and
printed circuit boards are rated to with-
stand soldering temperatures for at
least ten seconds.

This might not sound very long, but
you time it and you will find it more
than adequate to make several joints,
let alone one.

DO make sure the tip is in contact
with the pin and the printed circuit
board track. I have seen many so-
called joints that are just solder stuck

to the top of the pin with no connec-
tion to the track on the board.

DO keep the tip of the soldering iron
clean. This can be done by giving it a
quick wipe on a damp sponge (a real
one, not the foam type) after every 10
or so joints. Do not file the tip, because
the good ones have an iron coating to
protect the copper from eroding.

DO tin the iron before using it. This
involves melting a small amount of
solder on the tip. This is known as wet-
ting the tip and allows good thermal
contact between the tip and joint. You
will need to do this every time you wipe
the tip. If you don’t the joint will not
heat up as the area of contact between
tip and joint will be very small.

If all that is a little daunting, on the
work we are going to tackle this time
there is only one place where bad
soldering can cause the computer to
fail and I will warn you of that so you
can miss it out until you have more
confidence.

THE BEEB
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This month the only things that
needs soldering are the connectors and
it is one of the stranger facts of life that
of all the extra components the plugs
and sockets cost more than the in-
tegrated circuits!

So if you omit the connector and
solder wires into the board and connect
the other end to a cheap screw con-
nector block available at most DIY
shops you can save a mint.

The disadvantage is that you will
have wires trailing out of your machine
and inconvenience in connecting equip-
ment that is meant to plug straight in.
This is important for some connectors
but not for all.

Just which you will want to include
will depend upon your own applica-
tions, but always remember that if you
need the correct connector later on it
can always be fitted by simply un-
soldering the wires. You pays your
money and takes your pick.

Some of the holes you require for in-
serting the connectors might have been
blocked up with solder in the flow
soldering process used to mass produce
the computer.

They can be easily cleared by
sharpening a pencil to a very fine point,

putting your soldering iron onto the
offending hole and when the solder is
molten remove the iron and place the
pencil point in the hole.

Let the solder solidify and remove
the tip. The solder will not stick to the
pencil point and will leave a small hole.
Wipe your iron of any excess solder
and reapply it — the solder should be
transferred onto the iron tip and leave
the hole clean. If you cannot make this
trick work then you will need a solder
pump. This is a small device that has a
spring loaded plunger and will suck up
any molten solder leaving the hole
clean.

An A/D converter allows you to
connect analogue devices as inputs to
the computer. The fact that this is built
into the BBC Micro and its Basic is one
of the more attractive aspects of this
particular model.

I will also be using it in the next two
exercises so you will get plenty of
mileage from it. It will also allow you to
connect a light pen to the computer.

The plug should be soldered into the
space at the back of the board (see
photo). The type you need is called a
15 way D-Type PCB mounting socket.
The PCB mounting indicates that there
are long bent connectors on the back
so that the socket will sit at right angles
to the board and the connectors will
reach down into the board.

There are two types, one with a
plastic built-in bracket and one with
separate angle brackets. It does not
matter which you use but if you use the
latter you may have to run a file over
one of the brackets to shorten it slightly
to prevent it shorting out to C27.

Also it is a good idea to put a little
nail varnish (the shade does not matter,
but avoid the metallic glitter type)
under where the bracket is going to
contact the board. There is a varnish
on the computer board to prevent the.
bracket shorting out the tracks but in
one case I know this was slightly
chipped and caused a short circuit.

The brackets may be fixed with four
small nuts and bolts, the holes for
which are already in place. Model B
machines I have seen do not seem to
have any bolts, and it would be a good
idea to put some in as they will prolong
the connector life.

When this is done you need to fit two
ICs — IC73, a D7002 manufactured by
NEC, the analogue to digital converter,
and IC77 — a 74LS00. This latter chip
is also used by the floppy disc drive in-
terface (see later).

You now have a fully working four
channel analogue to digital converter
plus light pen input. There are also two
single-bit digital inputs available for use

>
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as fire buttons. Like the light pen input,
only the socket needs to be provided
. for this function.

With the exception of the two DIN
sockets next to the cassette input the
remaining connectors are all flat cable
PCB mounting header plugs. They are
made by various manufacturers, but
perhaps the most popular are the ones
made by 3M called Scotchflex. I will be
‘quoting their part number in the parts
list for reference.

The use of this connecting system
means that a connecting cable can be
made very easily. A ribbon cable is
simply squashed in a vice with the
matching socket and hey presto 30-odd
connections are made all at once. This
is known as an insulation displacement
connector — the name explains how it
works.

The snag is that they are expensive.

When soldering these header plugs
align all the pins in the holes carefully
and turn the board over. Make one
soldered joint and then, holding the
board and connector between finger
and thumb, apply the iron again to the
joint, This will melt the solder and close
up any gap that may have appeared
between the plug and board.

This first joint will now hold the con-
nector in place while you solder the rest

FETTENEE - o
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of the pins. It is vital that the plug is in
the right place in the board, as once
soldered in they are virtually impossible
to remove.

So check that the plug fits all the
holes in that particular strip and also
check with the writing on the under-
side of the computer case. Be com-
forted, however, by the fact that it
takes a very special kind of twit to get it
Wrong.

The user port requires a 20 way plug
and the VIA chip I told you about last
month. If you installed it then you
don’t need another one. This will allow
you to connect up to eight input or
output digital lines to the computer for
interfacing to various devices. It will be
certainly much used in this column.
Simply solder in the 20 way plug and
that’s it.

A printer is so useful it should be
number one on your shopping list after
the upgrade. It is much easier to follow
the flow of a long program on a
printout than a screen full at a time.
Also you can use the computer as a
word processor as well as getting a
hard copy of a program’s run.

For a printer connector you will
need a 26 way plug and a 74LS244
buffer chip in IC70, plus the VIA chip
we used earlier.

L
L
[ ]
]
1]
#

The RS423 serial interface is used to
connect a serial printer to your com-
puter and, more importantly, is a
communication gateway to other com-
puters.

It can be connected to a modem to
enable data to be transmitted over the
telephone or it can connect you up to
another computer for transferring data,
programs or even playing multi-
computer games (you and your com-
puter against the enemy and his
machine).

You will need a PCB mounting 5-
way 360-degree DIN socket, which
should be soldered next to the cassette
DIN socket — it is of the same type.
You will also need two ICs: IC74
88LS120 and IC75 DS3691, which are
transmit and receive buffers.

These are the only two sockets that
are positioned across the board, so you
might have difficulty deciding which
way round they go. Make sure pin one
is on the left hand side as you look at
the board from the keyboard end.

A 1 mHz bus will allow you to con-
nect many more input/output devices
to the computer, in fact a total of 512
input and 512 output devices with 8
bits per device, probably more than
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Quality.
Reliability.
Manufactured in Britain 100%.

A moulded case with carrying handle.

Meets British standard safety regulations
(BS415).

® Automatic black level compensation for tube
ageing.

® Mullard AX37-590x Tube.

® Power consumption 60w.

CABEL offers you a new high
quality 14" colour monitor.

({CASEL

Mount Road, Burntwood, Walsall.
Tel: 021-308 7075
Telex: 339671 ALD FAB.

@ATEL-.

electronic MONITOR MANUFAC

URER

et O

The case has been designed with safety utmost in
our minds. This advanced model cuts the
component count and incorporates the most
sophisticated parts on the market today. Using the
MULLARD AX tube, which gives perfect colour
registration with reliable and stable operation.
Automatic drift (Black level) compensation adjusts
automatically with the ageing of the tube.

All this and many other features, including years of
experience in the data display industry and backed
up by our 2 year guarantee.

We guarantee long service and reliability.

CE 370 A CE370B
R.G.B. R.G.B. Composite
Includes Lead Video and Audio

£199.50 + var £250 -+ vat

Dealer enquries and Education enquiries
welcome.

Cheque/Postal Order, or for fast delivery,
ring us with your credit card number.

Factory:

Unit 15, Whitegate Industrial Estate,
Whitegate Road, Wrexham LL11 1AY.
Tel: 0978 350345

Office:

Llioyds Bank Chambers, The High Street,
Tewkesbury, Gloucestershire.
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you will ever need.

Also with the connector you can
feed audio signals into the computer to
be mixed and amplified with the sound
synthesiser so they will be heard on the
same speaker. This will require a 34
way connector and two buffer chips —
IC71 74LS244 and IC72 74L.S245.

RGB output will enable you to con-
nect the computer to an RGB input
colour monitor. RGB stands for Red,
Green and Blue and are the signals the
monitor requires, plus a sync pulse
signal. A colour monitor will give much
sharper letters — especially in mode 0 —
than a TV set, but it will also cost you
more.

The electronics for this are already
in the model A and all you require is a
6 pin DIN socket of the same type used
for the cassette and RS432 connec-
tions. If you have not got a colour
monitor there is obviously no need for
this extra socket.

A Tube connector will allow you to
connect a second, and expensive,
processor to your computer. All you
need is a 40 way connector, and a lot
of nerve, for this is the modification
that could stop your computer work-
ing.

THE BEEB
BUILDING
COURSE

The connector goes directly to the
computer’s bus, and so any solder
splashes or long tails left on the pins
could stop your computer working. Be
sure you really need this connector
before you install it!

Although the model B has a con-
nector labelled “Disc Drive” it has
none of the necessary electronics
behind it, so this is useless until you
add the extra electronics and operating
system. If you do want to put some-
thing there a 34 way connector is
needed.

Also if you finally have the extra
electronics fitted the chip IC77 from
the A/D converter will also be needed.
I will be returning to disc drives later in
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A BBC Model B with EPROM operating system. Note there is still pién of empty space for future expansion
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the series and will give a full explana-
tion of what is needed for both the
model A and B.

With all that installed, your model A
has emerged as a fully fledged model B
ready to face the remaining exercises in
this series.

Next month’s Exercise No. 3... The
joy stick joggle.

PARTS LIST

A/D CONVERTER

15 way D-Type PCB mounting connector.
IC73 — D7002 A/D converter by NEC.
IC77 — 74LS00

USER PORT

20 way plug 3M part No. 3428-1303
PRINTER PORT

26 way plug 3M part No. 3429-1303
IC70 — 74L5244

RS423 SERIAL INTERFACE

53 way 360 degree PCB mounting DIN
socket.

IC74 — 88LS120

IC75 — DS3691

1 mHz BUS

34 way plug 3IM part No. 3431-1303
IC71 — 7415244

IC72 — 74L5245

RGB OUTPUT

6 way PCB mounting DIN socket
TUBE CONNECTOR

40 way plug 3M part No. 3432-1303
DISC DRIVE

34 way plug 3M part No. 3431-1303 W
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BUY e TLULLSTRR COMPUTERS

BES Bourne Educational Software

makes learning fun [I][:] ("

WORDHANG (Code P20)

Superb version of 'Hangman’ word guessing game where you have to

guess the letters of a word with a limited allowance of mistakes.
Watch your children improve their spelling and word knowledge by
trying to stay alive! It keeps check on their scoress too!

/J BBC MOD A  £299.80
BBC MOD B  £399.00

Utilises full colour high resolution graphics facility of BBC micro -
DISF DRIVES watch his face as th?a final mistakg is made!
Business Software - Incorporates internal list of words divided into groups to suit age
Educational Software range of 5 to 13 years (no responsibility accepted for disconsolate
Entertainment Software children when Mum and Dad get addicted tool).

Features facility to guess full word at any time — but beware of the
ONLY £195 penalties for getting it wrong!

Includes easily loaded lists totalling 260 words — and your own lists

OR]C 1 wm D_ easily saved too. Suitable for Model B.
% I Y D I x l:l:l:l ANIMAL/VEGETABLE/MINERAL (Code P21)

THE SPECIALISTS

THE REAL COMPUTER SYSTEM Think of an object and see if the computer can guess it correctly!
FROM £99.95 INCL. VAT ® Program asks you to think of an object and then asks a series of
questions as it tries to guess the answer. Ultimately the program

- either guesses the object correctly or asks for a question to
m— ﬁﬁ _2 _ distinguish the item from the computer’s incorrect guess!
= s W " ® Stimulates fascinating (and educational) discussions as to the

SINCLAIR PH'NTEE[S difference between an alligator and a crocodile, steel and iron, etc,
Dot Matrix and encourages use of reference books.
SPECTRUM Epson MX 100 FT Il Acorn AP 100 A ® Programed questions and objects entered can be saved at any

16K £125.00 Epson RX 80 Seikosha GP100 A point, so extending interest. Suitable for Model A and B.
48K £175.00 & Epson FX 80 BEST PRICES EVER

BES POLICY is to despatch within 24 hours of receipt of order.

commodonre cowruess M S st s e G S S S i G S S i s i e

_ : : i COLOUR MONITORS TO: BES. Dept BU1, Bedfield Lane, Headbourne Worthy,
Printer Cables, Leads, Discs, Stationery, 14" Microvitek £250 Winchester, Hants S023 7SQ. Tel: 0962 882474
Cassettes, Ribbons, Dust Covers and wide GREEN MONITORS
range of Software for all Computers. Sanyo £99.00 Hitachi £99.00 Qty Code Cassette Price Total
; P20 Wordhan £7.9b5
COMPUTER BOOKS & ELECTRONIC MAGAZINES P21 Animai/Vegstable/Mineral £4.95
SOFTWARE, HARDWARE P20 + P21 Wordhang + Animal/Vegetable/Mineral £10.95
SUFFUHT/ﬁEH‘J":ESfHENTALS : | enclose cheque/P.0. payable to BES valus:

CALL IN FOR FURTHER DETAILS

9 TWILLSTARCOMPUTERS LTD. @
17 REGINA ROAD, SOUTHALL, MIDDX.
TEL: 574 5271 (24 hours)

OPEN 10am-Bpm SIX DAYS A WEEK

ICE.cool.... amaang

UNARAE. Microcomputer Interfoce | esimters:

e Blackburn BB1 9TA
eﬁﬁ

6 (Tel: 0254 57643)
Control L
Experimentation s e

* Initially designed for the BBC
model B.

-

4 A.D. inputs, selectable
sensitivities (25mV to 10V)

* 8input/output digital lines. [ =) LSSy
* D — A output, latchable. ’ gt

* 4 relays, latchable, on output
lines.

* Sampling rates up to
125,000Hz. with - software cassette

Comprehensive software - self-instructional manual

_ - 34 way 1.D.C. cable
package provided. - own mains power supply

* Suitable transducers and ‘
probes also available. Prices exclude package, V.A.T. and are

correct at time of going to press.

Please send me more information of the

BNIAABR. Microcomputer Interface

Name
Address .. 0L

(75)
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Digging a byte

deeper into Basic

THE only real answer to the question
“How on earth does the machine do
it?”, is to look at the operating system
and language ROMs themselves. This
is the first of an occasional series of
articles on the subject.

As good a starting point as any is to
look at the memory using a dump
routine which prints out the hex-
adecimal value of the contents of each
location in memory together with its
Ascii equivalent. This shows where in-
structions, titles, error messages and
keyword tables may be found.

The Basic ROM occupies addresses
from &8000 to &BFFF. Its keyword
table can be found between &806D
and &8358. As can be seen from the
table, each keyword is followed by a
number &80 or greater. This is the
token, the value that represents the

KEYWORDS TABLE

806D 41 4E 44 B0 0 41 42 57 AND..ABS
8075 94 0 41 43 5395 0 41 ..ACS..A
807D 44 56 41 4C 96 0 41 53 DVAL..AS
B0BS 43 97 0 41 53 4E 98 0 C..ASN..
808D 41 54 4E 99 0 41 55 54 ATN..AUT
8095 4F C& 10 42 47 45 54 94 0..BGET.
BOD I 42 50 55 54 DS 3 43 .BPUT..C
B0AS 4F 4C 4F 35 52 FB 2 43 OLOUR..C
BOAD 41 4C 4C D6 2 43 48 41 ALL..CHA
BOBS 49 4E D7 2 43 4B 52 24 IN,.CHR$
80BD BD 0 43 4C 45 41 52 D8 ..CLEAR,
BOCS 1 43 4C 4F 53 45 D? 3 .CLOSE..
B0CD 43 4C 47 DA 1 43 4C 53 CLG..CLS
80D3 DB 1 43 4F 53 9B 0 43 ,.C0S..C
80DD 4F 55 4E 54 9C 1 44 41 OQUNT..DA
80ES 54 41 DC 20 44 45 47 9D TA. DES.
BOED 0 44 43 46 DD O 44 45 ,DEF..DE
80F5 4C 45 54 45 C7 10 44 49 LETE..DI

keyword in program memory.

The keyword table, however, fails to
tell us where Basic goes to interpret
each keyword. This is because the
‘*action addresses’ are stored
separately in two tables after the key-
words.

One table, from &835A to &83CA,
contains the least significant bytes of
the address, and another table, from
&83CB to &843B, holds the most sig-
nificant byte.

To find the correct action address,
Basic uses the token as an offset (a
value added to a starting value), to find

BOFD 56 81 0 44 49 4D DE 2 V..DIM..
8105 44 52 41 57 DF 2 45 4E DRAMW..EN
B10D 44 30 52 4F 43 E1 1 45 DPROC..E
B115 4E 44 EO 1 45 4E 56 45 ND,.ENVE
811D 4C 4F 50 45 E2 2 45 4C LOPE..EL
B125 53 45 BB 14 45 56 41 4C SE..EVAL
8120 A0 0 45 52 4C 9E 1| 45 ..ERL..E
8135 32 52 4F 52 BS 4 45 4F RROR..EO
813D 46 C5 1 45 4F 52 82 0 F..EOR..
8145 45 52 52 9F 1 45 58 50 ERR..EXP
B14D Al 0 45 5B 54 AZ | 46 ..EXT..F
8133 4F 52 EJ 2 46 41 4C 53 OR..FALS
B1GD 45 A3 1 46 4E A4 B8 47 E..FN..G
8160 4F 54 4F E5 12 47 45 54 070..6ET
816D 24 BE 0 47 45 54 A5 0 §$..BET..
8175 47 4F 33 35 42 E4 12 47 BGOSUB..6
817D 43 4F AC E6 2 48 49 4D COL..HINM
8185 45 4D 93 43 49 4E 50 55 EM.CINPU

the memory locations where the
address 1s stored.

The accompanying program,
Tokens, will print out the keywords
together with their corresponding
tokens and action addresses as well as
an extra byte that some routines re-
quire.

Only tokens with a value &8F and
over use this action address table. The
other values &80 to &8E are not in-
cluded, but are interpreted as they are
met in the program. For example IF
has the token &E6 with the action
address &9893. As it goes through its
routine it will search for THEN (token
8C) and ELSE (token &8B) and deal
with them as they occur.

The table is also used to jump to the
“Syntax Error” message at &9839 if
the token &FF is used.

818D 54 EB 2 49 46 E7 2 49 T..IF..]
8195 4E 4B 43 59 24 BF 0 49 NKEYS..I
819D 4E 4B 43 59 A6 0 49 4E NKEY..IN
81A3 54 AB 0 49 4E 53 54 52 T..INSTR
B1AD 2B A7 O 4C 49 53 54 €% (..LIST,
81B3 10 4C 49 4E 45 86 0 4C .LINE..L
BIBD 4F 41 44 C8 2 4C 4F 4D 0AD..LOM
81C5 45 4D 92 43 4C 4F 43 41 EM.CLOCA
BICD 4C EA 2 4C 45 4p 54 24 L..LEFTS
8105 28 CO 0 4C 45 4E A? O (,.LEN..
B1DD 4C 45 54 E9 4 4C 4F 47 LET..LOG
B1ES AB 0 4C 4E AR 0 4D 49 ..LN..M
B1ED 44 24 28 C1 0O 4D 4F 44 D$(, .MOD
81F3 43 EB 2 4D 4F 44 B3 0 E..MOD..
BIFD 4D 4F 56 43 EC 2 4E 45 MOVE..NE
8200 58 54 ED 2 4E 45 57 CA XT..NEW.
8200 1 4E 4F 54 AC 0O 4F 4C .NDT..OL
6215 44 CB 1 4F 4E EE 2 4F D..ON..D
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821D 46 46 B7 O 4F 52 84 0 FF..0R..
82253 4F 50 45 4E 49 4E AD 0 DPENIN..
822D 4F 50 45 4E 4F 55 54 AE OPENOUT.

B235 0 50 G52 49 4E 54 F1 2 .PRINT..
B23D 50 41 47 45 90 43 50 34 FABE.CPT

8245 52 BF 43 30 49 AF 1 50 R.CPL..P
B24D 4C 4F 54 FO 2 50 4F 49 LOT..POI
8255 4E 54 78 BO 0 30 52 4F NT(..PRO
BZSD 43 F2 A 50 4F 33 Bl 1 L..PO5..
B265 52 45 54 G5 52 4E FB 1| RETURN..
826D 52 45 00 45 41 34 F3 0O REPEAT..
B275 52 43 50 4F 52 54 F& 1 REPORT..
827D 52 43 41 44 F3 2 52 45 READ..RE
B285 4D F4 20 52 55 4E F? 1 M. RUN..
8280 52 41 44 B2 0 52 45 33 RAD..RES
8295 34 4F 52 40 F7 12 32 49 TORE..RI
829D 47 48 54 24 28 €2 0 52 BHTS(,.R
B2A5 4E 44 B3 1 52 45 4E 35 ND..RENU
92AD 40 42 45 52 CC 10 53 54 MBER..ST
B2BS 45 50 BB © 53 41 56 45 EP..GAVE
B2BD €D 2 53 47 4E B4 0 35 ,.56MN..S
82C5 49 4E BS 0 53 51 52 B& IN..SOR.
g2CD 0 53 50 43 89 0 33 54 .SPC..5T
8205 52 24 CI 0 33 54 32 49 RS..5TRI
BZDD 4E 47 24 28 C4 0 33 4F NGs(..50
82E5 55 4E 44 D4 2 53 54 4F UND..STO
82ED 30 FA 1 54 41 4E B7 0 P..TAN..
B2F5 54 48 45 4t 8C 14 54 4F THEN..TO
82FD BB 0 54 41 42 28 BA O ..TABL..
8305 54 52 41 43 45 FC 12 54 TRACE..T
8300 49 4D 45 91 43 54 52 35 IME.CTRU
8113 45 BY 1 05 4E 54 49 4C E..UNTIL
83D FD 235 33 52 BA 0 36 ..USR..V
B325 44 55 EF 2 56 41 4C BB DU..VAL.
8320 0 56 30 4F 23 BC 1 37 .VPOS..M
8333 49 44 54 4B FE 2 30 41 IDTH..PA
833D 47 45 DO 0 30 54 32 CF GE..PIR.
B345 0 54 49 4D 45 D1 0 4C .TIME..L
834D 4F 4D 45 4D D2 0 48 49 OMEM,.HI
B335 4D 45 4D D3 0 50 EF E3 MEM..P..

ACTION ADDRESSES

KEYWORD  TOKEN ACTION EXTRA
ADDRESS BYTE

AND 80 0
ABS 9% ADBD 0
ACS 95l
ADVAL e e
ASC 970, MBI
AGN 98  ABCC O
ATN M. o
AUTO Cha i qisE " 10
BBET 9 BF78 !
BRUT B ML, S
COLOUR FB. . 934NN 2
CALL Do BESC i 2
CHAIN el A
CHRS BD  BIEE 0
CLEAR 8 932 !
CLOSE 9 BF9E 3
LG DA BEST !
CLS DB BESE |
C0S 9% A989 0
COUNT BE L BF%e. il
DATA DC  BAED 20
e I
DEF DD BAED 0
DELETE C7: " GECEY: "/ 10
D1y 81 0
DIN DE $0DD 2
DRAW DF . 9345 2
ENDPROC Bl 9310 i
END E0 8AS0 1
ENVELOPE  E2  B4%C 2
ELSE ): 14
EVAL O A2 D
ERL 9E  AFCE 1
ERROR B85 4
EOF (S ACDE !
EOR 82 0

ERR
EAP
EXT
FOR
FALSE
FN
G070
GETS
GET
6O5UB
5COL
HIMEN
INPUT
IF
INEEYS
INKEY
INT
INSTRI
LIST
LINE
LOAD
LOMEN
LOCAL
LEFT${
LEN
LET
L0G
LN
HID%{
MODE
oD
HOVE
NEXT
NEW
NOT
OLD
ON
OFF

9F
Al
AZ
£
Ad
Al
ES
BE
A3
E4
Eb
93
E8
£7
BF
Ab
AB
A7
C9
86
(8
92
EA
Co
A9
£?
AB
AR
Cl
EB
B3
EC
D
CA
AC
Ch
EE
g7

AFD3
AABA
BF4F
B/DF
AEFY
BIC4
BBEB
AFEE
AFER
BBB4
932F
AF32
BAaZ
7893
B0S5
ACD3
AC9E
ADOB
B5B3

BF2D
AFZB
9205
AFFB
AFO0
8RS7
ABCD
ABO4
BOSB
9334

73A1
B6AE
Ba7l
ACF7
8A3D
B934

et == L e ok 2 = — e P S 2 B Fd e B e S D e OO e ] = S e
'cmr-a = r S PR3 = < = < = P e —
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From Page 67 SN B4 ABAD 0 TOKENS
_ SIN BS A4 0 PROGRAM

E!E‘EHIH g; BFBS E ggi gz whis g 10 REM Jim Notman March 1983

OPENOUT  AE  BFBI 0 | sTRs Ll T aiiig

PRINT FL B0 2 | eTRINBSU OV BOFL O o IS

PACE % mE i come B Oiggr i 40 PRINT“KEYORD  TOKEN  ACTION

PTR 8 BFS0 43 | srop A BASY Sk

Pl F - ABFD TAN B MYt 50 FRINT' ADDRESS

PLOT FO 93 2 THEN i 14 BYTE®™®

POINT( B0 ABAY 0 e TR 60 ADDRESS=kBO06D

PROC £7 . oom g TAB Byt 0 70 LO_BYTE=t2CB

POS B ABY2 ! TRACE FL 9243 12 80 H1_BYTE=4B33C

RETURN F8 B8 | TINE 0 MEL R 70 REFERT

REPEAT FS  BEFF 0 TRUE B9 ACEA 1 100 REPEAT

REFORT fo. L. UNTIL SRS T, e 110 PRINTCHRS (?ADDRESS) ;

READ F3  BBI9 2 USR BA  ABFB 0 120 ADDRESS=ADDRESS+!

REN F4  BRAED 20 VU EF  93EF 2 130 UNTIL ?ADDRESS)&TF

F.'UH F9 8029 i VAL BB ACSS 0 140 PRINTTAB{13);~?ADDRESS;

RAD B2  ABDE O VPOS BL  ABSB 150 IF 7ADDRESS)=48F THEN PRINTTAB(20)

RESTORE ~ F7  BBOO 12 | WIOTH a2 * (7(H1_BYTE+?ADDRESS) #256)+ (2 (L0 _BYTE+?

RIGHTS( " €2 BOID 0 PAGE D0 9239 0 ADDRESS) )3

ol B35 ARTR LS R TIR B I E 160 PRINTTAB(30) ; *ADDRESS? !

RENUMBER cC BF37 10 TINE 13 9278 0 170 ADDRESS=ADDRESS+?

i 0 | LONEM 22 uu 0 180 UNTIL ADDRESS 348358

SAVE Ch BEFA 2 HIMEM 03 9212 0 190 YDULS 54
B

BUY THE
[:JEST

[:JriTISH
(JomPUTER

In stock now:
BBC ModelA&B
+ Wordwise Word Processor (needs 1.0 System)
+ Acorn Software - Cassette & Disk
+ Disk Drives - 100K Single, 800K Twin
.+ Joysticks forthe BBC

Screen Layout Pad
Flow Chart Pad &
Symbol Design Pad

SPECIAL Complete kit
OFFER with ring binder

Valid until il 30th Rec. Retail Price:
gt £15.50

Qur Price only

£12.50 incl. vaT

PLUS computers, peripherals, printers, software, games, books and much, much
more from leading makers at low prices - always available from your local stockist:

TWICKENHAM &

COMPUTER CENTRE LTD

12 Heath Rd Twickeaham Middx TW1 4BW (01-892 7896/01-891 1612 OFFICIAL STOCKISTS
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BBC SOFTWARE

EDUCATIONAL -1 AorB £8.05
Hours of fun and learning for children aged 5 to 9 years. Animated
graphics will encourage children to enjoy maths, spelling and telling
the time. The tape includes MATH1, MATH2, CUBECOUNT, SHAPES,
MEMORY (Model B only), SPELL and CLOCK.

EDUCATIONAL -2 AorB £8.05
Although similar to Educational - 1 this tape is more advanced and
aimed at 7 to 12 year olds. The tape includes MATH1, MATH2, AREA,
MEMORY {(Model B only), CUBECOUNT and SPELL.

GAMES OF LOGIC & CUNNING A/B £9.20
For children and adults alike. The tape includes AUCTION, FLIP,
REVERSE, TELEPATHY and HEXA15 (Model B only).

SUPERLIFE B £9.20
Fast (machine code) version of a popular ‘Game of Life’ in a large
universe. Can you produce ‘Blinkers’, ‘Spinners’, ‘Gliders’ and
‘Spaceships’ or have you only wondered what they look like? All this in
Superlife and more as this tape includes ‘Competitive Life’ with the
Reds and Blues competing for space; perhaps you can alter their
evolution.

KATAKOMBS B £9.20
Are you cunning enough to discover and seize the treasure in the
Katakombs AND return alive? What and where are your enemies? Can
you outwit them? Yes? Then your adventure will take you through
unending forests, besides tumbling streams, over lonely plains to
desolate ruins and finally underground to the tortuous Katakombs. Be
prepared for anything!

UTILITIES A/B £8.05
Behind the mundane title lies an assortment of useful procedures and
functions which can save you hours/days of programming effort:- date
conversion, input and validation routines, graphic routines (cube,
rectangle, etc), sorts, search and many more.

we* SPECIAL OFFER *** Any 3 cassettes for £20.70
Add 50p p/p per order.
Please state your model, and reference No. B.

Cheque/P.0. to:

GOLEM LTD,,

77 Qualitas, Bracknell, Berks.
Telephone: (0344) 50720




IF you are among the hordes of people who wrote to BBC Micro
User following last month’s issue to defend our “resident genius” —
_you needn’t have bothered. He’s the managing director’s nephew or
something.

Anyway, the result, after all the smoke had cleared, was that
dear Percival has been whisked away to the Bahamas *“to recover”
~ while 1 am left here doing all the dirty work.

The first thing I had to do was to update the program you see
listed below — one of Percival’s. It’s the header for our cassette of
programs from the pages of BBC Micro User and proclaims “BBC
Micro User — March 1983 loudly to the world. At least it did until
I changed March to April.

That’s when I realised that dear Percival had done it again. If
~ you run the program you’ll see what I mean. If the name of the
month has more than five letters the whole display is ruined.

I have tried to alter it, but I can’t make head or tail of the thing.
And that’s where you come in. I was terribly impressed with the

570 NEXT Ri
580 VDU 4
390 ENDPROC

10 REM 2893338333834

70 REM ##% BRC  #3#

10 REM #3% MICRD ##+
40 REM »&% USER  #%x

50 REM 3% APRIL #%#

50 REM *#% 1983 #i#
'?ﬂ'ﬂEh FRRFEEREREENS
B0 MODE 5

90 PROCINIT
100 A${1)="BEC"

110 A${2)="NICRD®

{20 A%(3)="USER"

{30 A$(4)="APRIL"

140 A$(5)="1983"

{50 PROCWORD (A$(1),0,2)

160 FROCWORDIAS(2),0,12)

170 PROCHORD (A%(3),0,22)
180S0UND &11,0,0,1

190 FOR I%=1 70 8000:NEXT 1%
200 CLS

210 PROCWORD (AS(4),0,4)

220 PROCHORD (A%15),4,14)

230 SOUND %11,0,0,1

240 FOR Ii=1 TO BOOO:NEXT I

440 Vi=y1l

460 Hi=1X

490 Ki=Ki/2
avl MOVE HiL, Vi

920 Hi=HL+HSTEPL
330 NEXT J%
540 Vi=VLI-VSIEPL
aa0 NEXT IX
a60 ENDPRGC

i S e v e S s i e
ke e e ek e e ey e e A -

200 NEN =zs==z=z=m=
410 DEF PROCLETTER(XZ, Y1.F31)
420 PROCBLOCK (XX, Y%)

430 LOCAL HL, V3, 1%,9%, K%, A%
450 FOR 1%=0 10 7

§70 KY=256:A%=7 (FY+1%)

480 FOR %= 0 T0 7

a1G IF (K%L AND AX)=Ki THEN VDU 224:50U
NDk11,-10,RND(2051, -1

a year’s supply
of software!

amount of skill you all showed in our last contest, So for this

month’s competition could you replace Percival’s header with a

program of your own — one that tells the world the tape is from
BBC Micro User?

You can change Percy’s as much as you want You can du as
many clever things as you want, too. But PLEASE will you send

some notes along to explain what you’re doing. Rememher, it’s got
to work for all the months of the year. Oh, and while you 're at it,
could you give us a fanfare or something?

Your reward for all this effort? The winner will receive a bﬂx ﬂf
software every month for the next year.

The software will be selected from the ever-growing range
marketed by Acornsoft, the software division of Acorn Com-

puters. It includes the highly rated implementation of Forth for t!le |

BBC Micro, as well as many of Acummﬁ‘s top games.
The last date for the receipt of entries is April 29, 1983. The

result of the contest will be given in June’s BBC Micro User.

570 REN zs=céssssszzasss=osezzozzzsasa

580 DEF PROCINIT
590 VDU 19,2,0,0,0,0
600 YDU 19,3,2,0,0,0

, 240, 240
520 HSTEPY%=32:VSTEPY=32
630 COLOUR 134
440 CLS
650 DIN A$(S)
560 ENDPROC

570 HEﬂ ot o it

680 DEF PROCBLOCK (XX, YY)

690 GCOLO, !

700 ¥i=11+14

110 Yi=Yi+16 .

720 MOVE XX, YL:MOVE X%, Yi-17%16
730 FLOT BS, Xi+15%16, Y2

740 PLOT B3, X%+15#16,YL-17%14
7340 6COLO, 2

760 ENDPROC

rYour FREE elitry form==-

610 VDU 23,224,240,240, 240, 240. 240, 240

250 NODE 6 (R oo oo
260 END ‘5_;.; F.: *f**:*
270 RER serorosrosses st nnsnoneRsnes . :-’ ..‘ R

280 DEF PROCHORD( A$,XPOSY,YPOSL)

290 LOCAL RY,X%,Y%,CODEY,FY

300 VDUS

310 X%=APOSLEHSTEPY: Y1=1023-YPOSL#YSTE
320 FOR RZ=1 TO LEN(A$)
330 CODEZ=ASC(MID$(AS,RL, 1))
340 F1=49408+(CODEY-564) 8

This is what awaits ﬂ:e wim:er Bf

Sl Sphinx Adventure &3

‘."]J-. am =t

350 PROCLETTER (X%,YZ,FY)

50 1%={1PDST+RL#8) #HSTEPY the next year

this month’s contest — one new
box of software every month for 3 POST TO: BBC Micro User, Europa House,

s |

= My cassette and listing for the BBC software =
competition is enclosed, plus a stamped ’

= addressed envelope for its return. :
i i
i T . e e e e i
B Addrees ... . ... £
! 1
B oo |
Voo R e e :
I TR ND . . i e T s ]
b

8

68 Chester Road Hazel Grove, Stockport SK7 ENY.'

e kL Y T peege———
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ERROR TRAPPING

MORE and more people are coming
into contact with computers at home
and at their place of work, most of
them not in any way experts but only
want to use the computer as a tool.

So ease of operation is important.
Operator errors must be trapped, “the
program must go on.”

Crash proof programs require clear
prompts and careful input validation. If
you want the date to be typed in, it
should be requested in three parts:

“Type in the date”

“vear including century...”
“month of the year........
“day of the month........ K

Each entry must be checked so that
unacceptable data is not used, that
entry being repeated.

It is also important that input
routines are standardised. Pressing the
RETURN key should signal the end of
each input, whether INPUT or GET or
INKEY has been used in the program.

e

To demonstrate these techniques,
here is a program that prints out your
horoscope after you have entered your
date of birth. As a bonus it also tells
you the day of the week you were born
on.

You can alter the message if you
wish in accordance with your daily
newspaper. Actually it wouldn’t be too
hard to adapt it so that the messages
are input at the beginning of the
program, perhaps from tape.

The program was originally written
as a fund-raiser for an autumn fair and
had to operate with the minimum of
supervision. Names and dates of birth
were typed into the computer which
then gave the next week’s horoscope
along with the day of the week on
which the user was born.

Unbeknown to the punter, all the
data entered was saved onto a cassette
file, so that a survey of the users could
be made. So beware — information
given in all innocence may be used for
other purposes.

The program contains an input
routine for integers that checks each
character as it is typed to see if it is a

Let Gipsy
Microlengro

number. Typists are used to using

capital “O” for the number “0” and the

letter “I”’ for the number “1”.

If either of these letters is typed a
message appears on the screen explain-
ing the error of their ways and the
entry is allowed to continue. If the data
1s not acceptable an error message is
displayed and the request for data
entry repeated.

The integer input routine is from
lines 2700 to 2920.

2710 Defines the variables which are
not available outside the procedure.

2720 FL=0 means that the integer
still has no figures.

2730 Empties the keyboard buffer.

2740 Gets characters from the
keyboard and returns their Ascii
codes until at least one number has
been typed and the RETURN key
pressed.

2750 Checks to see if the character
has the Ascii code of a number.
Numbers give values of Y between
&2F and &3A, 48 to 57. So 48 is
subtracted from Y to give the
number typed. For ease of con-
structing the integer, Y-48 is
changed into a string and the
character is then printed.

2760 If Y=&7F the DELETE key
has been pressed so the last
character printed must be deleted
from the screen and the string.

2770 Examines Y to see if a capital
‘A’ or a lower case ‘1’ has been
typed.

2780,2790 Sets E appropriate to the
key pressed in error.

2800 &OD 1is the code of the

cast your horoscope




RETURN key. When it is gene-
rated inside the program it moves
the cursor to the beginning of the
current line. It does not cause a
linefeed, so a cursor down &OA

character must also be printed.
&0O7 causes a beep to attract the
operator’s attention to the error.

2810 Prints a message saying which
key had been pressed in error.

2820 INKEY(500) is a simple delay
which can be interrupted and the
key pressed interpreted to see if it
was a valid input.

2830 Deletes the message by printing
three blank lines.

2840 Moves the cursor back to where
the number was printed.

2850 If the key which interrupted the
delay was a recognisable charac-
ter 1t 1s passed to 2750 for evalua-
tion.

2860 Checks to see that the number
is less than 9999 by counting the
number of digits in the number. If
the number is too big a message is
printed.

2870,2880 Zeroes the integer, sets
FL=0 once more, clears the mes-
sage and starts the input of
characters again.

2910 Converts the string into an
integer.

2920 End of the routine.

The days of the week are accurate
back to September 14, 1752, when the
Gregorian calendar was adopted. If
you add 11 days on to earlier dates
then the program will tell you what day
of the week it was. On what day of the
week was the Battle of Hastings?

PROGRAM FORMAT

50 Initialises the system
variables.

60-80 Sets up the days of the week.

110-260 Inputs and validates today’s
date.

270-320 Writes the screen and opens
text window.

330 Defines the number of goes
before you need to restart.

340 Dimensions the arrays which
store the data.

370-570 Inputs your name and date
of birth.

580-620 Calculates age and day
on which you were born.

630-780 Calculates starsign and
printing of horoscope.

1130-2400 Horoscopes.

MAIN PROCEDURES

PROCInteger Ensures only numbers
are inputted.

PROCMONTH Verifies that either
the name or the number of a
month has been entered.

PROCDAY Checks that a vald
number of days has been entered.

PROCWHATDAY Calculates the
day of the week which has been
entered.

MAIN VARIABLES
B% This day. C% This month. D%
This year. E% Day of birth. M%
Month of birth. Y% Year of birth.

integer

E set =1 when the input needs
redoing.

FL set =1 when one number being
typed in has one or more digits.
Goes the number of participants

before a reset 1s needed.

Today$ today’s date.

NAMES$(1%) ,BIRTHS$(I%) Partici-
pant’s name and date of birth.
Rather than waste space by printing

out the horoscopes for all the signs, we

have only included in the listings the 10

lines of the subroutine for Aries (1140

to 1230). The other routines follow

much the same pattern, and you can
enter your own messages:
Taurus 1240 to 1330
Gemini 1340 to 1420

and so on for Cancer, Leo, Virgo,

Libra, Scorpio, Sagittarius, Capricorn,

Aquarius and Pisces as determined by

PROCstar. The complete program is,

of course, included in this month’s

cassette (see Page 55).

HOROSCOPE LISTING
STARTS ON PAGE 93
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Announcing the FIRST
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national get-together
Micro Users!

The date — Friday, Saturday, Sunday,
June, 24, 25, 26, 1983

The place — Renold Building,
UMIST, Manchester

AT LAST - a national show exclusively for users of the BBC Micro! An
action-packed, three-day event that has one main aim . . . to ensure users from
all over the country are brought fully up to date with all the exciting
developments in this most remarkable machine.

INSPECT the latest hardware devices that add greater
power and more versatility to the BBC Micro.

TRY OUT the yet-to-be released summer crop of games
— a unique opportunity to test them out in advance.

WATCH demonstrations by some of Britain’s leading
experts in BBC computing.

The BBC Micro Users Show is primarily designed for people who already own a
BBC Micro, and they will find it a veritable Aladdin’s cave, packed with goodies
that will help them make their computing even more rewarding.

But there will also be much to interest anyone about to buy their first machine.
They will be able to discover for themselves what computing is all about — and how
easy 1t really 1is.

Visitors will be able to ask all the questions they want about the vast range of
accessories on show, from tiny program chips and memory expansion devices to disc
drives, monitors, modems and the many other ways of linking the BBC Micro to the
outside world.

Why is the BBC Micro User Show being held in Manchester?

Because it was at Manchester University that computing as we know it today
was born. So it is only just that the first national show devoted exclusively to the
all-British BBC Micro should make its debut in the city that spearheaded the

computing revolution.
This is an event no user of the BBC Micro EBG

will want to miss. So make a note of the date WBGBE
in your diary now. More details of our plans QBEB

will be given in future issues of BBC % A ek Ch Road
. " uropa House, ester hoa
Micro User. Or you can write for further Hazel Grove, Stockport SK7 5NY.

information to the address alongside. Tel: 061-456 8383
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WELCOME to Bits and
Bytes, the first in a series of
articles in which we hope to
take the mystery out of under-
standing the fundamentals of
the BBC Micro’s workings.

All too often even com-
petent Basic programmers
tend to shy off such topics as
binary coding, hexadecimal
and assembly language
because it seems too “mathe-
matical”.

This is a great pity, because
the BBC Micro is so con-
structed that a little know-
ledge in these fields allows you
to take full advantage of its
advanced facilities.

The mathematical aspects
of the subject aren’t at all deep
— certainly anyone who can
follow Basic should be able to
cope with this series.

If you feel that despite our
best efforts we still haven’t
explained something fully
enough, please write in and tell
us — we’ll try to rectify the
situation in later articles.

First we are going to look at
binary code — a way of hand-
ling numbers essential to our
understanding of what goes on
inside a computer.

Number code

Binary is just a way of
coding numbers in a way par-

ticularly suitable for com-

puters. It’s actually quite
simple. What often confuses
beginners is the fact that the
binary system codes numbers
in a way that can look
extremely like the way we nor-
mally code numbers.

For example, if you were
presented with a number 100,
you would probably decode it
in your normal way and say it
was “one hundred”.

That, however, is just one
way of interpreting it. If you
decided to decode it as a
binary number, you would in-
terpret 100 in a completely
different way and say it meant
the number “four.” (Never
mind exactly how you arrived
at that conclusion for the
moment.)

This is what often causes
problems — people are so used

L

biguous. Presented w1th 100
do you interpret it as ‘“one
hundred“ or “four” ? Our rule

So far so good. We 1
have a marker (%) to wari

that we have to decode the

number in a special way as a
binary number.

Decoding rule

However, before you
decode you need a rule for
decoding — so how do you get
the number “four” from
%100? What'’s the rule?

Let’s take a detour for the
moment, and think about the
coins we use every day. Our
currency consists of these
coins:
50p, 20p, 10p, 5p, 2p and 1p
(ignoring the half-pence). We
can combine them to give any

sum we wish: For example:

75p is 50p + 20p + 5p
or 50p + 10p + 10p + 5p
and so on. We are all familiar
with this — often we use mul-
tiples of coins to make up a
sum. For example, 5p can be
2p + 2p + 1p

Using the same coin twice,
though, often means that we
end up eerr}rmg unneeeeeary
amounts of change,

vent a coinage system where
you never have to use the
same coin twice.

First of all we would need a
Ip coin and, of course, a 2p
coin, because we cannot use
Ip + 1p for 2p — it breaks the
rule!

Now 3p can be made up of
1p + 2p, but for 4p we’ll have
to invent a 4p coin.

Equipped with that we can
make 5p (4p + 1p), 6p (4p +
2p), and 7p (4p + 2p + 1p). In
obtaining 7p we used all our
available coins, so now we
have to invent an 8p coin. If
you work it out (and I suggest
you have a go) you will find
that with the coins you have at

wwhave used the co

your disposal (8p, 4p, 2p, 1p
you can make any sum up tc
15p. Then you would have tc
invent a new coin, 16p.

Notice how the coins we
have created have doubled in
value: 1p, 2p, 4p, 8p, 16p. Nc
prizes for guessing what the
next one is.

gttle changg

Let’s summarise our reeultt
in a table (Figure I). Here ]

1Mns t
lable an

1ade p. ,

wcolumn
use tha
mean
Look
| 5 101 o
g to our rule, thi
means we pick out the coin
4p and lp (and NOT 2p) t

make up the 5p total.

4p 2p 1Ip
9% a8 4
- 4p + 1lp=5p

Now let’s get back to com
puters by dropping all this tal
about coins and redraw Figur
I to show the same informa
tion but without referring
money — just numbers. Figur
Il is the new table.
As you can see, there i
little change, and we can u
this table to encode numbe
in general, not just coins. W
call this method of encodi
the binary system.
Remember, to show that w

the )8
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Figure I

mean a binary number we pre-
cede it with %. So if you see,
for example, %101 means:
4 2 1
el -9 ]
> 4 +1=35

i.e. we add together the values
of the columns containing 1.
Look at row 5 of the table to
check it.

Similarly, %1101 would
mean 13 in the denary system
since

G R RS
. S TR THE S |
> 8+4+1=13

By now you should be able
to work out for yourself why
%100 represents four.

From the table, or by using
the addition method I've just
llustrated, see if you can
decode the denary values of
the following binary numbers:

%1001
% 101
% 11
%1101
% 111

By MIKE BIBBY

You can use the program
accompanying this article to
check your results.

You've probably noticed by
now that in the binary system
you only use two symbols, 0
and 1, to encode numbers —
hence binary, bi— for two as in
bicycle.

You can encode any
number that you want in
binary — just use more
columns (or “bits” as we say
in computer jargon), remem-
bering that each new bit is
worth double the preceding
bit.

However it does get terribly
cumbersome. For example,
100 (denary) encoded in
binary is %1100100 since

64 32 16 8 4 2 1
% 1100100
> 64+32+4=100

It is much easier to handle
the number in our normal
system.

To a computer this presents
no problem, and the fact that
binary only uses two symbols
is a bonus because you can
represent numbers with a
sequence of “switches”.

Switches are what we call
“two state’” — they’re either
ON or OFF.

If we have a sequence of
four switches together we can
encode numbers by having
them either ON or OFF. We
could use ON to mean a 1,
and OFF to mean a 0 in a
particular column:

8 4 2 1
ON OFF ON ON
> %1011=11

Each of these “switches™
represents a bit, and a com-

Denary | Column or Bit Values
Value 8 4 2 |. 1
1 ]
2 1 0
3 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 ] 1
8 1 0 0 0
9 1 0 0 1
10 1 0 1 0
11 1 0 1 1
- 12 1 1 0 0
13 1 1 0 1
14 1 1 1 0
15 1 | 1 1 1
Figure 11

puter memory is full of bits.
The 6502, which is the micro-
processor at the heart of the
BBC system, deals with
524,288 of them.

To make things simpler, the
6502 handles the bits in
groups of eight bits at a time —
the group of eight being called
a byte.

With this type of organisa-
tion the largest number you
can store in a byte is 255 since

128 64 32 16 8 4 2 1

% .1 .1 L 1 REFCEes
> 1284+64+32+16+8+
442+1=255

Of course the computer can
handle larger numbers (and
not just whole numbers) but to
do so it must use more than
one byte.

Converting a byte from
binary to denary is fairly
straightforward. Simply write
it down under the appropriate
column (or bit) values and add

B
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149
-128 128 goes — set to 1
T 64,32 can't go — set to 0
;‘Iﬁ 16 goes — set it to 1 1
5 8 can't go — set to 0 0
ot 4 goes — set to 1 1
1 2 can't go — set to 0 0
B | 1 goes — set to 1 h | h I " MR
0 % 1 0 0 108 1 0 1
|
Figure IIT
From Page 69
together the value of all the
columns in which a 1 occurs. 2 ]

For example, given
%10010101 you translate as
follows:

128 64 32 16 8 4 2 1
% 1,0 0.10101
> 128+16+4+1=149

Going from denary to
binary is not at all difficult,
but it is rather hard to put into
words.

You do it by subtracting
from the number you want to
encode the value of each
column in turn, starting with
the highest (i.e. 128, 64, 32
and so on).

If you can subtract a
particular column value you
put a 1 in that column and
continue to subtract the next
lower column value from the
remainder.

If you cannot manage the
subtraction you put a 0 in that
column and try to repeat the
subtraction with the next
lower column number.

So, starting with the highest
column number (128 in our
case), you:

REPEAT

1. Attempt to subtract the

relevant column number

(highest first).

2. IF you succeed then put

a 1 in that column number

and continue to subtract

other columns from the
remainder. ELSE put a 0 in
that column.

UNTIL all eight columns
are covered.

Figure III should make it
clearer.
In practice, when faced with

Dl

10 REM #85% 5853805835413 8525

20 REM + BBC MICRO USER '83 #

SO REM ¥HERRssassdssnsssssess
40 MODE 7

30 ON ERROR G6OTO 230

60 REPEAT

70 #X 15,1

80 CLS

70 8=4

100 REPEAT
110 PRINT TAB{0,5)CHR$ (130)

120 PRINT TAB(1,5);5TRING$(15," ")
130 INPUT TAB(1,5)"Denary "denaryl
140 UNTIL denaryi>=0 AND denary%(254

130 PRINT TAB(! 12)"%*
160 FOR I%=7 TO 0 STEP -1
170 PRINT TRB{30-4#1%,10)2°1%

180 PRINT TAB(30-4%1%,12)(2*I% AND den
aryi) /2711

190 NEXT

210 REPEAT UNTIL INKEY(-99)
220 UNTIL FALSE
230 @%=10:END

200 PRINT TAB{O,20) 5CHRS$ (132)CHR$ {157)
CHR$ (131) "SPACE TO CONTINUE,ESCAPE TO EN

]

encoding a number from
denary to binary I tend to do it
in my head, seeing which
column values will add
together to make the sum
required, starting with the
highest first.

For example, if I were to
encode 161 in binary I would
say, “Well, I can use 128, so
that leaves me 33 to find. 33

can be made up of 32 and 1 so
that does it: 128+32+1=161.

So I encode it as:

128 64 32 16 8 4 2 1
% 1 0 1 00001
= %10100001

After a while you’ll find this

way quite simple.

To finish off, I’ll leave you
with a program to print out
the binary value of a number

between 0 and 255 (i.e. that
can be stored in one byte). Try
it with various values and see
if you can accept the results.

The program itself uses one
or two ideas, such as AND,
that may not be too familiar to
you as yet.

Worry not, “Bits and
Bytes” will cover them. Watch
this space . . . §
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Cumana drives
BBC Micro best!

CUMANA DRIVES +
OWN POWER SUPPLY
=BIG PLUS FOR

BBC MICRO USERS
...JUSTFOR

_ STARTERS

= e
2 T

The ‘ice on the cake’ is that because the Cumana
Drive has its own power supply, it can be used
with many other Micros when connected via the
appropriate cable. Cumana supply a Drive
connecting cable which has a standard 34 way
edge connector plus 34 way BBC connector in
the same cable length. This allows the Cumana
Drive to be connected to numerous
makes of micro without the need

to change connecting cable. And the
Japanese manufactured disk drives
are quiet and utterly dependable.

CS50A Single 40 track drive 100K

CD50F 2 double sided 80 Track TEAC Drives
with cabinet and power supply 800K £619

£199

Disk formatter and instructional manual £15
Model A-B upgrade kits £65

Many other Disk Models available for BBC.
Call or write for Data Sheet.

CumaNA LTD

Unit 1, The Pines Trading Estate, Broad Street,
GUILDFORD, Surrey GU3 3BH (0483) 503121
Telex: 859380 CUMANA

Please add VAT to all prices
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I REMEMBER the day I first heard of
the new kind of chip called a micro-
processor. | was, at the time, a fairly
young science teacher interested in
electronics and getting to grips with the
new gates and counters packaged in
woodlouse-like containers.

When the new device was mentioned I
asked what it was and was told it was a
new big chip that was software con-
trolled. Knowing nothing about software
and already overawed by the complexity
of big chips, I felt dispirited and hoped
secretly that this new technology would
never catch on.

For the next year or two, my few
encounters with the new device did little
to improve my understanding, but were
a positive help to my sense of humour.

I remember many occasions when the
sight of complicated circuit boards
programmed to do simple tasks by
means of complicated instructions
reduced me to a state of mirth and
disbelief. Fortunately, it was not long
before the first microcomputers
appeared in schools and 1 learned to
appreciate the significance and power of
software-based systems.

Exploration

A move later to a company which
makes electrical and electronic equip-
ment for science teaching provided an
excellent opportunity to explore a
particularly important aspect of micro-
computer use, that of interfacing to the
real world.

Keyboards and VDUs are, of course,
types of interface, but the aspects that
seemed ripe for exploration and develop-
ment concerned measurement, display
and control.

Now you do not need a computer and
interface to measure sound level,
temperature, pressure and so on. Nor do
you need one to reverse a model car

when switches on its bonnet indicate that
it has run into a large obstacle.

But a computer has a number of
features and facilities which are invalu-
able to any measuring and control ins-
trument once some means is provided
for getting the required information in
and out. -

There are criteria that I feel must be
used in judging the value of a computer
and interface combination. Our world is
full of conventional instrumentation of
all kinds and it will be some time before
this will be discarded in favour of more
versatile software controlled instru-
ments.

Efficiency

It 1s nonsense to use a computer,
VDU, interface, cassette machine and
leads to read a quantity that could be
measured using a simple voltmeter. The
first criteria then is that the interface
and computer must enable you to do
something you would not otherwise be
able to do as easily or cheaply. The

second criteria leads naturally from the
first, and is that the interface should
make efficient use of the special facilities
granted by a computer.

Such facilities are:
® Ability to capture data at a very high
speed
® Ability to store and recall large
quantities of data
@® Ability to process and display data in
a very wide variety of ways
@ Ability to make decisions on the basis
of input data and to modify outputs
accordingly.

Most physical quantities such as
temperature, sound level, pressure and
hght intensity can be converted into
corresponding voltages. For example, a
photocell produces an output voltage
which depends on the intensity of light
falling on its surface (the basis of the
photographic exposure meter). |

The interface must contain, therefore,
an analogue to digital converter to
change these voltages into digital values
for passing to the computer. Ideally, this :
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will convert inputs at least as quickly as
the computer can read them. In the case
of the BBC Micro we will be looking for
a conversion rate of around 125000
samples a second.

While conventional A to D converters
can plot the light output from a burning
match, this fast unit would be able to
plot the light output from an electronic
flash.

The facility to be able to sample
analogue data very rapidly opens up a
whole new perspective on the world
around us, especially if the interface
provides a number of analogue input
channels which can be read in quick
succession.

Many events are already digital in
nature. The closing of a switch and the
operation of a thermostat are digital
events which the interface can pass
directly to the computer. The prudent
user will be keen that the digital inputs
have some form of protection fitted to
¢minate the possibility of damage to
equipment caused by excessively high

S % -‘-%""‘% i ?%%%
G

R o %ﬁ%%@%»‘%%& 3

A versatile input/output interface in use as a storage oscilloscope

input voltages.

Information input to the computer can
be used as it stands, perhaps being
processed to produce tables of results or
plotted as a graph so making the system
operate as a high resolution storage
oscilloscope.

Sophistication

However, inputting information is
only half the story. In more sophisticated
applications the user may wish the com-
puter to output analogue or digital infor-
mation in conjunction with an analogue
input routine. Therefore it is important
that the input interface and output in-
terface are one and the same unit.

Many of the interfaces produced
today use separate input and output
modules, and this can limit the facilities
available.

Another trap awaits the unwary who
use the same data lines between interface
and computer for both input and output
information. Digital or analogue outputs
will be affected by subsequent inputs

unless the state of the outputs is latched
before moving to an input routine.
Systems which do not consider this
aspect of operation are severly limited.

In practice, the computer interface

user will wish to use as few external

devices as possible to avoid the cost of a
multitude of “interface interfaces”. In
order that he can input from a range of
standard devices he will need to have a
system of input amplifiers which will
give a range of input facilities.
Additionally, on the digital output side
he will need relays which can be
operated by changing the digital outputs.

If this whole collection of inputs, out-
puts and amplifiers could be controlled
by the computer one has an immensely
powerful tool of use to everyone from
the home computer enthusiast right up
to the scientific researcher.

Finally, one has to decide which com-
puter to use with this machine. The BBC
Micro is a natural choice because of its
flexibility, wide facilities and superb gra-
phics capabilities. A powerful duo! §

J
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BEEB BITS from CLARES

JOYSTICK

Pair of fully proportional joysticks of compact and handy size ..................... £17.95
CASSETTE LEADS:

DIN SO DIN & FBITI0tE ..o oiiiiniiiereiessasmasesssssssrbrsnnssssnssasrisspsnsnssansnsnsss Eile bl
L e T A . B, - I 1 Sy M A RSB T £2.50
T R S P e, R, WL L TR S N e o
ORIC | (with motor control) — state DIN or Jacks .........ccociiiiiiiieiiainnini. £2.50
MONITOR LEADS:

B e o vk bk o s s St g S el b i s e E£2.98

L T e e e e AR N R R, I S S LA 0 ke ATV R S AR £1.50
B pin DIN 10 DIN RGB LEAD ..i.ocvimerimeimassrasseimassinssisnssiorsnessrnssnssssrnsesrases el
SERIAL PRINTER LEAD [ACOIN SPECS) ...ccvveririrrcremssiasisssrsresnenmssssssrressnseess Bl o0
All Leads are Top Quality and carry an Unconditional Guarantee.

SOFTWARE: “"GRAFKEY" & "GRAFSTIK"

These superb programs allow you to easily create graphics, diagrams, technical
drawings etc. The drawing can then be saved to tape and included in your own
programs by using the very short REDRAW routine provided. Modes include

lines, rectangles, triangles, circles, write and all in up
to B colours. A very special mode is the  RUBBER
BANDING (as seen in that famous HORIZON TV
program). Now you can do it on your BEEB. Used in

schools and industry. GRAFKEY is for keyboard and GgHAF":E‘F &
GRAFSTIK will work with ANY joystick. Data is .""FSTH.;E

commaon to both programs and will be compatible with '”‘Tf&dibrb— v
GRAFPAD and GRAFPEN when available. POYerful ang

Cassette ....... e £7.95 flexibie

Disc (combin asGHAFSTIH ' ant:l GHAF I{E‘f ..... £12.95
“JOYSTICK GRAPHICS' is similar to GRAFSTIK

but only uses line mode giving more control over the
lines, screan, scale and array ... £5.75.

“JOYSTICK PACK ONE" contains ZAP & SKETCH (two of the programs free
with BEEBSTICK" ... £5.75.

ALL PRICES INCLUSIVE OF VAT & CARRIAGE - NO EXTRAS

CLARES
222 Townfield Road,
Winsford, Cheshire CW7 4AX
\Tel: 06065 51374

~N

J

Simonsoft

Specialists in High Quality Software for
the BBC Microcomputer

DISASSEMBLER (Model A and B)

Reveal the secrets of BBC BASIC, the Operating System and
any machine-code programs with this powerful 6502
disassembler. |deal for a beginner and indispensible to the
serious machine-code programmer.

* Five modes of operation from memory dump to full
automatic disassembly.

* Ability to automatically or manually label any location in
memory.

* Operating System entry points and vectors already labelled.

* Manual or automatic definition of areas of code separate
from data.

* Qutput to printer or tape/disc in BASIC *EXEC format.

* Ability to dump all program data and recover at a later date.

* Loading and disassembly of programs regardless of runtime
address.

* Data is displayed together with ASCII equivalent,

* Easy to use single key commands.

* Full instructions supplied.

Without doubt the most powerful and flexible
disassembler available for the BBC Microcomputer.

BBC DISASSEMBLER .........cco0ounemivanrananes £6.95 (tape version)
£9.95 (disc version)
Prices are fully inclusive. Please state model and O.S. on
ordering.

Simonsoft

Front Street, Topcliffe, North Yorkshire, YO7 3RJ.
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FAIRHURST
INSTRUMENTS LTD

SERVICE & INFORMATION
CENTRE
Dean Court, Wilmslow SK9 2LT.
Telephone: (0625) 525694

y BBC MICRO USERS! ¥

EXPLORE ALL YOUR MODES

Eight modes to choose from — where do you start? With the Hermes
Graphics pad of course! Create your own unique graphics displays.
This professional quality pad has all you need:

ONLY £2-59
+65pP p/p

* GRAPHICS SCREENS
* TELETEXT SCREENS

* USER-DEFINED CELLS
* COMMANDS SHEET

Available from

Hermes Computer Products (Dept BU)

10 Barlow Moor Close, Norden, Rochdale,
Lancs. OL12 7RN.

Telephone: Rochdale (0706) 30410

TRADE ENQUIRIES WELCOME

EXTENDED COLOUR-FILL GRAPHICS
E.C.F.G. GIVES YOU A CHOICE OF

It 4 BILLION + !

SHADES FOR TRIANGLE FILLING
IN BBC MODES 0,1,2,4 & o

PLOT 81 and 85 commands for triangle—filling
have been adapted to use the ECFG fill-shade
currently selected by new ECFG user—friendly

commands. GCOL is still
Easy choice of 17, 289 & 6561 subset colours
between those normally available in 2, 4 & 16
colour MODEs. Further options include colours,

used for line colour.

angles, spacings & widths of cross—hatch etc.

ECFG commands can be used in BASIC, typed
from the keyboard, accessed in Assembler, or
in future BBC
adaptive, and proven with versions 0.1 to 1.2

Micro languages. ECFG is MOS—

Bootstrap from cassette rapidly builds an ECFG
module at a RAM address pre—defined by PAGE,
then automatically increased 512 bytes
to allow immediate LOADing of programs etc.

*¥10 1nc :

which is

Price

Mail Order only
GAELSETT Software

44 EXETER CLOSE, STEVENAGE, HERTS. 5G1 4PW.
(Tel. Stevenage 51224)




10 REPEAT

20 REPEAT

30 CLS

40 PRINTTAR(S,2);"BBC SYSTEM DISK FOR
MATTER"

45 PRINTTAB{(S,4):"Copyright lan R. Hi

rst”
S0 PRINTTAB(S,6!;"FORMAT WHICH DRIVE

L]
L

50 INPUT DRNUM$

70 DX=VAL (DRNUNS)

g0 UNTIL Didd

%0 REPEAT

100 PRINTTAB{S,10)3"

110 PRINTTAR(S, 1003740 OR BO TRACKS PE
R SIDE 3

120 INPUTTNS: TNY=VAL{TNS)

{30 UNTIL TNY=40 OR TNi=B0

{40 PRINTTAR(S,15)+"ARE YOU SURE 7773

150 INFUTAS

a0 UNTIL LEFTH(A%,1:="Y" OR LEFT4{A%,
1i="y"

165 PRINT

170 DIN B120,5%300,Vi20, 11600

180 OSKORD=&FFFI

190 Ex=( |

200 B170=D%  :REM DRIVE NUMEER

210 BL'1=I%  :REM BUFFER ADDRESS DUMM
¥

220 B175=1  :REM ONE PARAMETER

230 BR76=%49 :BEM SEEK COMMAND

240 BE77=0  (REM TRACK IERD

250 X%=Bi:Yi=XiDIV206:AX=KTF:CALL OSHO
RD

260 REM SECTOR LIST (5% POINIS 10 1IN

270 FOR U%=0 TO 9 :REM SECTOR

280 SL?(UZ#4+1)=0  :REM HERD

290 SL7(U%#443)=1  :REM 256 BYTES

300 NEXT L%

110 REM SET UP FCB FODR FORMAT (USE BY

)

320 BL11=5l

330 BA73=3

tREN BUFFER ADDRESS
tREN 5 PARAMETERS

340 BL76=%63 :REN FORMAT COMMAND

SC

b

matter

350 BL78=410 :REM GAP3=L1%
360 BX?9=%2A :REM 256 RYTES AND 10 SEC

T0R

3170 BL710=0 :RENM GAP 554
180 BL211=k10 :REM GAP 1 =416
390 REN SET UP FCB FOR VERIFY (USE V%
400 REN
410 V120=D% :REM DRIVE NUMBER
420 V&11=1% :REM BUFFER ADDRESS
430 Vi75=3 :REM NUMBER OF PARAMETERS
340 Vi76=45F :REM VERIFY
450 V4?8=0 :REM SECTOR NUMBER
40 VE79=k24  :REN 256 BYTE X 10 SECT
ok
470 FOR Ti=0 10 TNi-1
480 REM AMMEND SECTOR LIST FOR CURREN
TRACK
490 0u=747%T%  :REM SECTOR OFFSET
560 FOR U%=0 70 9
S10 537 (Used+0)=T1%
520 557 (UL#4+2)=(0%+U%)N0DI0 sREN SECT
OF NUMBER
530 NEXT U2
540 BL?7=T4
550 V427=T%
555 @%=L00000004
550 PRINTTZ
570 REM  FORMAT TRACK T%
580 Y5=Bi:Yi=11DIV256: AL=LTF:CALL OSWO
RD |
590 IF X1712¢>0 THEN PRINT® DISK ERRD
R*:END |
500 E%=0
810 REPEAT
520 X4=Vis¥i=AiDIVISh: A%=47F:CALL OSWD
RD
530 E%=E%H
640 UNTIL EZ210 OR %%2710=0
550 IF E3=1THEN PRINT® *; ELSE PRINT;"

GH=
Y

560 NEXT T7 Do
£70 IF EX310 THEN PRINT*DISK ERROR®:EN

580 REM SET UP DIRECTORY

690 FOR UZ=0 TO S11:2%7U0%=0:NEXTUS

700 I%7282=(TN%*10 DIV 254):REM MSR OF
MUMEER OF SECTORS

710 157263=(TN%*10 MDD 256):REM LSB OF
NUMBER OF SECTCRS

720 REM SET UF FCHB FOR MRITE OF FIRST
TWO SECTORS

730 Biti=1% :REM BUFFER ADDRESS

740 B%75=1 :REM NUMBER OF PARAMETERS

750 BL76=%4B :REM WRITE COMHAND

760 BL?77=0  :REM TRACK ZEROD

770 BL78=0 :REM SECTOR ZERD

780 BY?9=%22 :REM 256 BYTES PER SECTOR
. ¢ SECTORS

790 A%=BLYL=1EDIV256sAL=k7F:CALL OSWD
RD

800 IF B%710<>0 THEN PRINT’ “DISC ERRCR

810 PRINT’’“FORMAT ANDTHER DISK?";

g20 INFUT A%
830 IF LEFT$(A%,1)="Y" DR "y"=LEFTS(R%

1) THEN 10



FINANCIAL GAMES

BBC Model B

THE WORLD TRAVEL GAME

1 or 2 Players,

Choice of Game,
‘Exciting, Tense, Competitive and
even Educational’

* * Kk k %

Travel the World; Journey by air, rail and road.
Exchange currencies; Buy souvenirs; Book tickets.
Cope with hijacks, strikes, robbery and other problems
inherent with travel.

Visit countries as diverse as Russia & the Falklands.

Your aim is to collect 6 souvenirs and return to
LONDON intact!

—£6.95 -

GREAT BRITAIN LTD. INHERITANCE

You are P.M..
and Chancellor of
‘Great Britain’

Gt. Uncle Arburthnot
is dead.
You stand to inherit!!

A 2 part game. Prove your financial accumen in Part 1 by
investing wisely at the stock and metal markets: if
desperate try the casino or the horse races. If you are
successful you will enter the world of big business in Part
2. Find the secret formula for paradise cola: manufacture
and market the drink; cope with strikes, fires, frauds, cash
shortages, etc. Your ultimate aim is to become a
millionaire! A MAMMOTH GAME PACKED FULL OF

FEATURES
—£5.95 —

You must select the Party you wish to represent and your
aim is to stay in office for as long as possible. You must
control inflation and unemployment, maintain the
exchange rate, introduce social reforms and stay popular.
The game is split into sectors: country profile, shopping
basket, budget day, reform opportunities, manifesto, and
most important election nights (a telling time).

A COMPLEX GAME THAT YOU WILL NOT TIRE

OF IN A HURRY
—£5.95 —

See Reviews in:
Acorn User Dec ‘82 — Personal Computer Jan ‘83

Trade Enquiries Welcome. Special Deals for Schools.

Simon V\? Hessel (Dept B)

15 Lytham Court, Cardwell Crescent, Sunninghill, Berks.
Telephone: Ascot 25179

24HR DESPATCH — ONE YEAR GUARANTEE — MONEY-BACK IF NOT SATISFIED
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200-230

THE BBC Micro is an amazing
machine. But even though it has much
better Basic than most other micro-
computers, it is still necessary to use
machine code routines for reasons of
speed, compactness or a need to do
something that Basic cannot.

It seems strange that it does not have
a disassembler built in, as it already has
a powerful assembler. To rectify this
omission, here is a disassembler in Basic.

One way to see what is happening in
machine code is to simply peek locations
using the BBC Micro’s ‘?" indirect

~ operator.

This is not very useful, as all you see

is a number between O and 255.

This is where the disassembler comes
in — it will translate these numbers into
mnemonics which are more readily un-
derstood. Also it will sort out how many
bytes following the instruction are to be
included, as there are some 13 different
addressing modes on the 6502.

For example, with the mnemonic
LDA (which stands for LoaD
Accumulator) the byte following could
be data (in the immediate mode) or a two
or one byte address.

In addition, this disassembler also
prints out the binary values and print-
able Ascii codes of data bytes in the im-

mediate mode, a very useful facility.

The program has been designed so
that the mnemonics in the data state-
ments could easily be altered for use with
other microprocessors (if the correct
data is inserted!). Also there are a
number of instructions that do not figure
in the “official” manual which could be
added at a later date.

Included in the program is a hex
dump facility which not only displays
the bytes between the addresses
specified, but also “translates™ the bytes
into their Ascii characters (if printable).
This aids in finding instructions and
error messages in the operating system.

JIM NOTMAN reads you through his program ...

Lines

20-40 Set MODE 7 (to use least
memory). Read data into the
array D$( )

50-100 Print title and select options.

110-150 Get start and end addresses.

Note that they are input as
strings and the EVAL state-
ment is used so that hexa-
decimal numbers, prefixed
by ‘&’ can be used.
180 Sets print formating
ADDRESS looks at the
value of memory location
ADDRESS and sets INFO$
with the relevant data.
OP$ = the opcode
mnemonic.
BYTES = the number of
bytes to be included after the
opcode.
TYPE = addressing mode.
Hex print-out of ADDRESS
plus relevant bytes and
mnemonic.
Selects the correct procedure
for the addressing type.

240-290

300-430

| 450 Updates current ADDRESS
| 460-470

Allows hard copy to be

paged for neat looking copy
(N.B. you will have to set up
the commands for your
printer before you run the

program.)

490 Switch off printer and paging
mode.

500-510 The *FX15,1 will empty the
buffer before the GET com-
mand in 510

530-960 Procedures to deal with

various addressing modes.
1290-1600 Data table. The data state-

ments are composed of three

essential pieces of informa-

tion:

a. The number of data bytes

following the instruction
b. The mnemonic
c. The addressing type

The listing was produced from a
program tape and has been tested on
both 0.1 and 1.00 operating systems.
When typing in the data it makes life
easier to set one of the function keys to
the error code, such as *KEY*“0??? ”

where two spaces follow the question
marks.

This is used to indicate an invalid
opcode. It usually means that the wrong
entry point has been used, or that you
are trying to disassemble a data table!

If you keep all the data items 6 bytes
long it will be easier to check for errors
Oor omissions.

v s rT—

6502 ADDRESSING MODES
TYPE
- 0 Implied |

1 Immediate :

2 Absolute

3 Absolute, X

4 Absolute,Y

5 Relative

6 Zero page

7 Zero page,X
| 8 Zero page,Y

9 Accumulator
10 (Absolute indexed) '
11 (Pre-indexed indirect,X)
I 12 (Post-indexed indirect),Y

>
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Disassembler listing

10 REM Jim Notman 1983
20 HODE7
30 PRINTTAB(4)* "4502 DISASSEMBLER IN
BASIC* |
40 DIN D${255) :line=]
30 FOR 1%=0TD255:READ D$ (1Y) :NEXT
60 PRINT’'" 1,.Disassesble®’" 2..Meao
ry Dusp"’" 3..End Program®
70 6=6ET-48:IF6 <1 DR 6>3 THEN 70
B0 IFG=3THENEL=LAOA:VDU12:END
90 PRINT’ "Printer (Y/N)*
100 P=GET:IF P<>89 AND P<{>78 THEN%0
110 INPUT* *Start address "ADDRESSS
120 ADDRESS=EVAL (ADDRESSS)
130 INPUT?’*Finish address "ADDRESSS
140 FINISH=EVAL (ADDRESSS)
130 IF FINISH <= ADDRESS THEN PRINT’"T
hat’e silly®:60T0110
160 VDU1Z: IFP=89 THEN P=TRUE:YDU2.15
ELSE P=FALSE:VDUZ, 14
170 IF 6=2 THEN PROCdump:GOTDA0
180 81=%01000404
190 REPEAT
200 INFO$=D$ (?ADDRESS)
210 BYTES=VAL {INFOD$)
220 OP$=MID$ (INFD$,2,3)
230 TYPE=VAL (MID$ (INFD$,3))
240 PRINT*ADDRESS;
250 FORIX=0TD BYTES
260 PRINT,™? (ADDRESS+I%);
270 NEXT
280 ADDRESS=RADDRESS+]
290 PRINTTAB{17)0P$;
300 IF TYPE=OTHEN 440
510 ON TYPE G6OT0320,330,340,350,340,37
0,380,390,400,410,420,430
320 PROCimm :50T0440
330 PROCabs :60T0440
540 PROCabsk:60T0440
350 PROCabsY:60T0440
560 PROCrel :60T0440
370 PROCzero:G0TD440
380 PROCzeroX:60T0440
390 PROCzeroY:G60TD440
400 PROCacc :60T0440
410 PROCind :60T0440
420 PROCindX :60TD440
430 PROCindY :60TO440
440 PRINT

450 ADDRESS=ADDRESS+BYTES

460 IF P THENline=linetl

470 IF line>=60 THEN PROCpage

480 UNTIL ADDRESS>=FINISH

490 VDU3, 135

300 PRINT’"Press space bar to continue
“1#F§135,1

910 IF BET{>32 THENS10

320 VDU12:60TO60

530 DEFPROCiaa

340 IMM=?ADDRESS

220 PRINT® #&";“INM;:PROCbinary (INM)
360 IF INM>31 ANDIMMCIZ7THEN PRINT® *°

CHRS (IMM) "’ "} !

370 ENDPROC

280 DEFPROCabs

990 PRINT® &";™(256%(ADDRESS71)+7ADDRE
§5)3

400 ENDPROC

610 DEFPROCabsX

620 PROCabs

630 PRINT; ", X";

640 ENDPRDC

630 DEFPROCabsY

660 PROCabs

670 PRINT; ", Y"5

680 ENDPROC

690 DEFPROCrel

700 offset={7ADDRESS) +]

710 IF pffset>127 THEN offset=offset-2
96

720 BRANCH=ADDRESS+offset

730 PRINT® %" “BRANCH;

740 ENDFROC

730 DEFPROCzero

760 PRINT® &"5“7ADDRESS;

770 ENDPROC

780 DEFFROCzerok

790 PROCzero

800 PRINT; ", X";

810 ENDPROC

820 DEFPROCzeroY

830 PRINT;®, Y3

840 ENDPROC

850 DEFPRDCacc

860 PRINT;" A";

870 ENDPROC

880 DEFPROCind

890 PRINT® (%“;™(?ADDRESS#+(Z5&# (ADDRES
8211113}

900 ENDPRDC

910 DEFPROCindX

920 PRINT® (&";“(7ADDRESS)",X}";

930 ENDPROC

940 DEFPROCindY

950 PRINT" (&*3“(7ADDRESS)"),Y";

950 ENDPROC

970 DEFPROCbinary (INM)

980 PRINTTAR(25)" %";

990 FORIZ=7TOOSTEP-1

1000 IF(2*1% AND IMM)=2°1% THEN PRINT"{
i ELSE FRINT"0";

1010 NEXT

1020 ENDPROC
1030 DEFPROCpage

1040 line=1

1050 PRINT??'???

1060 ENDPROC

1070 DEFPROCduap

1080 @%=01000203
1090 REPEAT

1100 PRINT“ADDRESS;
{110 FORIZ=0T07

1120 PRINT*ADDRESS?11;
1130 NEXT '
1180 PRINT™® *;
1150 FORI%=0T07

1160 Y=ADDRESS?IY
1170 TFIVCIZ)0R(V3126) THENPRINT"."; EL
SE PRINT CHR$(V);

1180 NEXT

1190 PRINT

1200 ADDRESS=ADDRESS+8

1210 IF P THEN line=linetl

1220 IF linei=60 PROCpage

1230 UNTIL ADDRESS)FINISH

1240 VDU3, 15

1250 PRINT’ "Press space bar to continue
"1 #FY15,0

1260 IF BET{>32 THEN1260

1270 yDU12

1280 ENDPROC

1290 DATA OBRKO ,10RA11,0277 ,0777 0
777 ,10RA6 ,1ASLS ,0777

1300 DATA OPHPO ,10RA! ,0ASLY ,0777 .0
777 ,20RA2 ,2A5L2 ,077?

1310 DATA 1BPLS ,10RA12,0277 ,0777 .0
777 10RA7 ,1ASL7 ,0777

1320 DATA OCLCO ,20RA4 ,0777 ,0777 .0
777 ,20RA3 ,2ASL3 ,0777

1530 DATA 2J5RZ ,1ANDI1,0777 ,0777 1
BIT6 ,1AND& ,IROLS ,0777

1340 DATA OPLPO ,iANDI ,OROLY ,0772 ,2
BIT2 ,2ANDZ ,2ROL2 ,0777
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1350 DATA 1BMIS ,1AND12,0777
17 1AND7 ,1ROLT ,077?

1360 DATA OSECO ,2AND4 ,0777
979 ,26ND3 ,2ROL3 ,077?

{370 DATA ORTIO ,1EOR11,027?
7277 ,1EORS ,ILSRG ,0777

1380 DATA OPHAO ,1EOR1 ,O0LSRY ,0777
INP2 ,2EOR? ,2LSR2 ,0777

1390 DATA 1BYCS ,1EOR12,0777
77 ,1EORT ,ILSR7 ,0777

1400 DATA OCLIO ,2EOR4 0777
779 ,2E0RZ ,2LSR3 ,0777

1410 DATA ORTSO ,1ADC11,077?
27 ,1ADC6 , IRORG , 0777

1420 DATA OPLAO ,1ADCI ,ORORY ,0777
INP10,2ADC2 , 2ROR2 , 0777

1430 DATA 1BVSS ,1ADC12,0777
27 ,1ADC7 ,1ROR7 ,0777

{440 DATA OSEI0 ,2ADC4 ,0777
77 ,2ADC3 ,2ROR3 ,077?
1450 DATA 0777 ,1STA11,0777
8TV ,15TAG ,15TX6 0722
1450 DATA ODEYO 0727
§TY2 ,26TA2 ,25TX2 ,0777
1470 DATA 1BCLS , 15TA12,072?
STY7 ,1STA7 ,1STXB ,077?

1480 DATA OTYAO ,25TA4 ,0TXS0 ,0777
77 ,25TA3 ,0777 0777

1490 DATA 1LDY! ,1LDA11,1LDX1 0777
LDY6 ,1LDAG (ILDX6 ,0777

1500 DATA OTAYO ,1LDAL ,0TAXO ,0777
L0Y2 ,2LDAZ ,2LDX2 ,0277

{510 DATA 1BCSS ,1LDA12,077?
LDY7 ,1LDA7 ,1LDY8 0777

1520 DATA OCLVO ,2LDA4 ,0TSX0 ,027?
LOY3 ,2LDA3 ,2LDX4 0777

530 DATA 1CPY1 ,1CHP11,077?
LPY6 ,1CHPH ,1DECE ,0777

1540 DATA OINYO ,1CMP1 ,O0DEX0 ,0777
CPY2 ,2CHP2 ,2DEC2 ,0777

{550 DATA 1BNES ,1CNP12,0777
77 ,1CAP7 ,1DECT ,077?

1560 DATA OCLDO ,ZCHP4 0777
7 ,2CHP3 ,2DEC3 ,0727

570 DATA 1CPX1 ,1SBC11,0777
CPX6 ,1SBCS ,1INCG ,0777

{580 DATA OINXO ,1SBCI ,ONDPO
[PX2 ,25BC2 ,2INC2 ,0777

1590 DATA 1BEQS ,1SBC1Z,0777 0777
77 ,1SBCT ,1INCT ,077?

1600 DATA OSEDO ,2SBCA ,0777
27 ,2SBC3 ,2INC3 ,077?

0777
0777

0777

0777

0722

0777
L0777
0777
LOTXAO 0777

U777

L0777

,0777

,0777
,0777
,077?

0772

0727

0727

To illustrate the use of the
HEX dump we have
dumped
bytes of the disassembler

the first 256

ECO0 D 0 A 15 F4 20 4A 69 ..... Ji
EOB &D 20 4E &F 74 6D 61 &E a Notaan
E10 20 31 39 38 33 D 0 14 1983...
E1E & EB SF D 0 IE2% FL . JO50E
E20 8A 36 29 27 22 36 35 30 .6)"630
EZ8 32 20 44 49 53 41 53 53 2 DISASS
E30 45 4D 42 4C 45 52 20 49 EMBLER I
E3B 4E 20 42 41 53 49 43 22 N BASIC®
E40 D 0 28 15 DE 20 44 24 ..(.. D§
E48 28 32 35 35 29 20 3A &C (259) :l
ES0 69 6E 65 3D 31 D 0 32 ine=l..2
ESB 19 EJ 20 49 25 3D 30 BB .. Ii=0.
E60 32 35 30 3A F3 20 44 24 255:. DY
E6B 28 49 25 29 JAED D O (I%):...
EIO 30 80 F1°27 27 22 20 51 ¢%.7"" }
E78 2E 2E 44 69 73 61 73 73 ..Disass
EBO 65 6D 62 6C 65 22 27 22 eable™'"®
EBB 20 32 2E 2E 4D &5 6D &F 2..Memo
E90 72 79 20 44 75 6D 70 22 ry Dump”
£98 27 22 20 33 2E 2E 45 6E " 3..En
EAO 64 20 50 72 6F &7 72 b1 d Progra
EAB 6D 22 D 0 46 1D 47 3D »"..F.B=
EBO AD ZD 34 38 JA E7 47 20 .-48:.6

EBB 3C 31 20 B84 20 47 3E 33 <1 . 63
ECO 20 BC 20 BD 44 446 40 D . .DFe,
ECB 0 50 16 E7 47 3D 33 BC .P..6=3.
EDO 40 25 3D 26 41 30 41 3A BI=kAOA:
EDB EF 31 32 JAE0 D 0 5A .12:...1
EED 17 F1 27 22 30 72 69 6E ..”"Prin
EEB 74 65 72 20 28 3% 2F 4E ter (Y/N
EF0 2922 20 20 D 0 64 1D )" ..d.
EF8 50 3D AS 3A E7 20 50 3C P=.:. K

|

program.
D00 48 PHA

DM 20 21 F5 J5R &F521

DD4 48 PLA

DO5 &0 RTS

D06 C9 91 CMP #%91 %10010001
D08 DO 14  BNE LDEE

DDA EO O  CPX #%0 %00000000
DIC DO 10  BNE &DEE

DDE BA 15X

DOF BD 2 1 LDA &102,X

DE2 C9 F7  CMP #4F7 211110111
DE4 FO B BEQ LDF!

DE& A2 0 LDX #%0 %00000000
DEB A9 91 LDA #&91 110010001
DEA BD 9 FE STA &FEQ9

DED 40 RTS

DEE &4C 40 DB JHP (LDB&O)

DF1 &8 PLA

DF2 48 PLA

DE3 20 DB F9 JSR LF9D8

DF6 20 7B FB JSR LFB7B

DF9 20 E8 D JSR LDES

DFC 4C FB F7 JNP &F7FB

This is a disassembly of
the cassette bugs fix
program on Page 39 of
the March issue of BBC
Micro User.

¥
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BBC

BBC Model A........

RO MRS o oA L e

BBC Model B plus
disk /int. ........

BBCModel A 432K ... oo

DISK DRIVES

Including utilities, disc and manual
LVL single 100K drive
expandable to 2 x 100K

LVL double 100K drive._._...................

Acorn 2 x 400K 80 track
Torch 2 x 400K Z80
disk pack ..............

Cannon 1 x 100K drive...................

MONITORS

Microvitec 14~

o e (5 TV 0 ]| 5 e o  .  S pr a.
Sanyo colour monitor ..o,

Sanyo green monitor ...

ACORNSOFT

Algebraic Manipulation..............
ATCEOE BCHON. ... ciiaeisnarnninn
AN, ...z aen

BUSINesS Games ..o ieeins

PRy

Creative Graphics ...t i
AL S T

o e R S M
o e ST PR S

Graphs and C‘.harts ..............

Meteors

T R S i g G B R

Peeko Computer.........

Philosophers Quest.............ccooemievainresee

Planetoid..................
Rocket Raid

Sliding Block Puzzles........................

2T T h T

Sphinx Adventure ... g N

Super Invaders ..........

Tree of Knowledge ......................

BUG BYT

Backgammon (A/B)..............cceeene

Dragon Quest ...

| ZET 25 e T S g s S

Lk T e SRy e Lt

. £265.00
£389.00

...£895.00

. £229.00

....£11.90

. £9.95
.. £16.85

Inc. VAT.

£199.00
Inc. VAT.
£287.50

Inc. VAT.

£9.95
...£9.95
£9.95
£9.95

2 T R :
Space Pirates (A/B). ... L. ool e et
SpaceWarp...............

MICRO PO

Adventure .................
Alien Destroyers ...
Astro Navigator.......
Cat and Mouse .......
Chess A_..
Chess B
Cowboy Shoot Out .
e w o] Pl s S R
Footer T S
Galactic Commander......... .

LS oMM .. e rera i brnd
Martians........
Maze Invaders 2L
AT I L s bt MR
Reversi A andB....

ER Inc. VAT,
iy £7.99
£789

LESTO

. E5T0
£5.70
£7.99
£6.85
£6.85
E7.99
£7.99
£7.99

_£6.85
£5.70

£6.85
. E5.T0

o e R SR o A R £5.70
I el e i B s 1O b B £6.85
SpaceMaze .................... . : £6.85
S et S (et A TR St P A L £799

Time Trek, .

l.J.K.

Atlantis........
Beeb Beep ..
Beebh Munch B
o R S el
Hangman ....EA.50
RO . ... G .....EB .50
Invaders Model A(A/B)........oooeeeni.. . . E5.50
Invaders Model B(B)...... ...E1.50
Mutant Breakout (A/B).......... ....EB.50
Super Hangman ... ....E4.50
strato Bomber............ E7.50
30 Maze (B).....

Word Pro (B) ...

Startrek /[Candy

Floss (A/B)............
Family Game (A/B)

AandF
e i T e W .£8.00
Lunar Lander PO ORI e ¢
L e R S W W £8.00
Pharoahs Tomb e 800
Planes............ G AL S R, -
Towerof Aros ............ococeis £6.95

Printers

Acorn Spark Jet Panter.....................
Seikosha GP 100A.........coiiiiiiiai
Seikosha GP 250X....... . P
U R g it MRS, S el
Epson MX I00FT I ..........

............ £4.50
............ £4.50

Inc. VAT.

Inc. VAT.

Smithis Corona TP/1
(Daisywheel) ................

PRGBS e

ACCESSORIES Inc. VAT,

Cassette DeckforBBC..........................E29.90
514 Diskettes (Box 10) ... TR v 1 | ]
Cassette Lead ForBBC ... E2.80

Printer Cable (Parallel).............
ClGDataCassettes. .................ccooo..o.
BBC JOWSHORS ..o e emisiiss

BOOKS

0 hourBasic.......ccciimn e
ALP for BBC Micro............
BB Rl . . e R LR £7.95
Let your BBC Micro teach

you to program
Basic Programming on the
BRBCMICRD ... 5ol
Creative Graphics . ..o E7.50
Graphsand Charts...........cocoiinvcriieieienes
LISP Manual.........c...... el
PO DR e a T £7.50

BUSINESS
SOFTWAR

Gt - TS A (e

Inc. VAT,
£19.95

Commercial Accounts Auhenr L £19.95
Invoices and Statements ..._...................E19.95
e W ENL W S T £19.95

Home Accounts......cooooceeeeiicirenicveenees- B 1905
Mailing List.................... e 1995
N . o e R £45.00
View ... £59.00

Inc. VAT.
Srapit iy sl s e
Graph Siek .......... ohbs nabadl cdan DR
Graph Key/Stick/Disk.............cccviiinen £12.98

CREDIT FACILITIES

Ask about instant credit up to £1,000. Choose the

credit to suit you. The deposit is only 10% of the
cost of your purchase.

We are credit brokers for Lombard Tricity
Finance Ltd. Interest is just 2.25% per maonth,
equivalent to an annual percentage rate of
30.6%. Ask for a written quotation today!

CARRIAGE COSTS

Micro's, Monitors, Disk Drives, Printers - Add
£8.00 to Computerama price.

Cassette Decks - Add £3.00 to Computerama
price.

Accessories other than above - Add £1.50 to
Computerama prices.

Software -50p pandp

Call in today. See the Midlands Home Computer
Centre for the BBC enthusiast.

Telephone your Access or Barclaycard Number-
we will despatch immediately.

STAFFORD (O785) 41899

"Order Form

PihEsi el THE s B s g e e g i ol i e R e

B ek I N e S e B L R e SO A S L

PRI i

T BSS l  vea  e

i FOSL COde

| enclose a cheque/P.O. for .......veeeeii i,

Please debit my ACCBSS. ... i i ittt sasaioes

Barciaveard . skl e il s et

-'.1

ereeenass k@MOUNt)

comp

uferama

Stafford’s home computer shop.

59 Foregate Street,

WHERE TO FIND US

Stafford.
Tel: (0785) 41899

] I
SASH STREET
*__m |

Agrens
! A

OREGATE STREET

—Jfios

HosPITALEEER
I S\ THS DO-IT-ALL

AR N oL G ST T - ... -

86 BBC MICRO USER April 1983



From Page 28

Program 1

10 MODE 2

20 DIM RZ11000)

30 SCALE=.7

50 YDU24, 0505 1280;768;

50 BCOLO, 1

60 BCOLO, {34

70 CLG

80 VDU 28,0,6,19,0

90 COLOUR 129

100 COLOUR?

110 CLS

120 PRINT

{30 PRINT®A PLOT OF LIGHT"
140 PRINT"INTENSITY AGAINST "
{50 PRINT*TIME"

150 INPUT"NO. OF READINGS",RY
170 COLOURLL

{80 PRINT"PRESS SPACE-BAR"
i90 IF GET=32 THEN 200 ELSE 130
200 SOUND1,-15,150,4

210 PRINT"BD"

220 FORSZ=1 T0 RY%

275 RDING=ADYAL (1) /65

230 AL{5%)=RDING

280 NEXTSY

250 VDUS

250 MOVE10,768:DRAN 10,40:DRAKW 1200, 40
270 MOVE200,30:PRINT"TINE --->"
280 1%=10

290 MOVE 1%,SCALE#AZ(1)

300 FORS%= 170 R%

310 I%=SCALE#AL(SL)

320 DRAW X%, 1%

Jo0 fh=1i]

340 NEXTSY

150 VDUA

360 END

Prﬂgmm I

{0 REM*TEMP AND LIGHT MEASURE M.SHAWE¥

20 MODE 1

30 REM*TZ=TEWPERATURE L%=LIGHT#

40 DIN TH(200),LE1200)

30 PRINT: INPUT"DD YOU WISH TO OBTRIN
STORED DATA YES OR NO*,B$

i

60 IF B$="YES" THEN FROCINITIALISE:FR

QCFILE IN :6070260
70 IF B$="ND" THEN 90
B0 IF B$<)"YES" OR B#<)"NO" THEN S0
90 FRINT:PRINT
100 REM*SELECT CORRECT SCALING FOR TEM
F#
{10 PRINT“OPERATING RANGE 0-100 Celsiu
g :
120 PRINT"USE VARIABLE POT. FOR ADJUST
MENT®
130 SCALE=45 ;
180 PRINT:PRINT"WHAT TIME INTERVAL REE
UIRED IN SECONDS"
190 REM*INPUT TIME DELAY *aesesis
200 INPUT"MINIMUM | SECOND®,DELAY
210 PROCPLOT (SCALE!}
220 PRINT: INPUT"DO YOU WISH TO STORE T
HE DATA YES OR NO",AS$
230 IFA$="YES" THEN PROCFILE OUT :60TO
250
240 IFA$="ND" THEN 260
250 IFA$<:"YEG" OR A%< "ND" THEN 220
260 CLS:GCOLO, 3: INPUT"MORE DATA YES OR
NO®, D$
270 IF D$="YES" THEN 50 ELSE 280
280 ERD
290 DEF PROCPLOT (SCALE)
300 REM#SET FOR ADC CHANNELS 1 AND 2 O
NLYREEEEE
310 #FX14,2
320 ELS
330 VDU 5
340 MOVE 0,1000
350 DRAW 0,0
360 DRAW 1200,0
370 REM*GET TEMP AND LIGHT READINGS+
380 TL{1)=ADVAL{2) DIV SCALE
390 LZ{1)=ADVAL{1)DIV 35
400 Xi=10
410 FOR S%=2 T0 120
4§20 TLIS1)=ADVAL(2) DIV SCALE
430 LX(S%)=ADVAL(1) DIV 55
440 MOVE X%,L%(5%-1)
450 6COLO, 1
450 DRAW 1%+10,L%1(5%)
470 MOVE X%-10,T%(S%-1)
480 GCOLO,2
490 DRAW X%, TL{S%)
500 TIME=0

1000 ENDPROC &

510 REPEAT UNTIL TIMEDELAY#100-15
220 XL=Xi+10

330 NEXTSI

240 VDU4

250 ENDPROC .
360 DEF PROCFILE_OUT

570 ¥=OPENOUT "DATA"
580 FOR S%=1 T0 120
590 PRINT#X,T%(S1),LL(S%)
600 NEXTSY

610 CLOSE#X

620 ENDPROC

630 DEF PROCFILE IN
540

650 {=OPENIN “DATA"
660 FOR St=1 TD120
470 INPUTHX, TE(ST),LL(SL)
580 NEXTSY

590 CLOSERX

700 PROCPLOT 2

710 ENDPROC

720 DEF PROCPLOT 2
730 (LS

740 VDU 5

750 MOVEOD, 1000

760 BLOLO,3

770 DRAW 0,0

780 DRAN 1200,0

790 X%=10

800 MOVE 0,T%(1)
810 6COLO,2

820 FORS%=2 TO 120
B30 DRAM X%, T1(S%)
B0  X1=X%+10

850 NEATSY

860 MOVE 0,L%(1)
870 11=10

880 GLOLO, 1

890 FORSZ=2 10 120
900 DRAW X%,L%(5%)
910 XL=X%i+10

920 NEXTSY

930 VDU4

940 ENDPROC

950 DEF PROCINITIALISE
960 FORSZ=1 TD 120
970 T%(8%)=0

980 L1(5%)=0

990 NEAT
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BBC MICRO OFFERS
FROM OPUS

TEAC DISC DRIVES

TEAC 55F " D/S 80 Track.

Formatted Single Density 400K.
® |deal for use with BBC Micro

® Low power consumption

ONLY £229.00

® Slimline - latest technology

® Full warranty.

® Case with power supply available soon.

Ring for details.

CANON

D

ISC DRIVES

51" S/S 40 Track formatted single density 100k
ONLY £129.00
® |deal for use with BBC Micro
@ Full warranty ® Slim design
® Case with power supply available soon.
Ring for details.

A DAISY WHEEL PRINTER
ONLY £499

TEC STARWRITER FP 1500-25
25 CPS - Friction Feed - Serial Interface

Supplied with lead to your BBC.

We are authorised dealers for A&F Software and can
offer the following top quality cassettes for the BBC
Model B.

® LUNAR LANDING £6.00 ® PHARAOH'S TOMB £6.95
® PLANES £6.95 @ NEW @ PAINTER £6.95
£6.00

® FROGGER £6.95 ® TOWER OF ALTOS

FLOPPY DISCS

Mini Discs in FREE Plastic Library Case
- ATHANA NASHUA

S/S 40 Track £19.95 £16.95
D/S 40 Track £24.94 £22.95
S/S 80 Track £26.95 £25.95
D/S 80 Track £29.95 £29.95

Prices per 10 discs.

22 INCH RGB COLOUR
MONITOR ONLY £99.95

We have available a limited :quantity of VMC 22 Colour
Monitors with free isolating transformers. The Monitor
has a 22" Mullard 110°C CRT and for shipping purposes
the CRT and scan coil assembly are separate from the
chassis. The lugs of the CRT allow it to be mounted in a
standard 22" colour TV cabinet or a unit of your own
design. The unit is assembled by plugging the wires from
the chassis to the tube and soldering the power
connector, input connector and isolating transformers.
A comprehensive instruction sheet and circuit diagrams
are included.

RGB Lead to connect the monitor to your
BBC - ONLY £4.50

THE “ORGANIZER” DESK

ONLY
£49.50

® Teak finish

® On castors

® Self assembly

® Full instructions
provided

® Top shelf for
monitor/printer

® Large desk top area

® Lower shelf for paper/book storage — ample room in
fn_:int of the shelf for you to sit comfortably.

" THE MAGIC BOARD

A Memory Board for your BBC!

Gives up to 64K of Eprom storage/16K of additional
RAM. Takes the following:

2716/2732/2764/6116/55186.

Plugs into an Eprom socket and fits inside your BBC!
Easy to use - supplied with full software instructions.

ONLY £29.95

How to order:- Add carriage at the following rates -
Discs 85p, Games & Magic Board, Free. Monitor
£10.00. Other goods £7.00. Add VAT at 15% to the
total.

Govt, Educational & Official orders welcome.
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And send your order to:-

UPUS SUPPLIES

10 Beckenham Grove,
Shortlands, Kent BR2 0J0O.
Tel: 01-464 5040 or 01-464 1598




From Page 35

1 REM Copyright Sean Overend 1983
2 REM 22 Highland Road Asershas Buc
ks '
Y REM Version /BWI
5 MWDDE7
10 PRECinitialise
20 PROCdisplayinstructions
23 MNODESL -
26 IF black white THEN VDU 19,1.15,0
0,0,19,2,15,0,0,0:60T0 30
27 Ybu 19,128,2,0,0,0
28 VdU 1%,3,0,0,0,0
29 VDU 19,1,4,0,0,0
30 REPEAT PROCplaygase: UNTIL tired=
TRUE
3o MODEY
40 PROCexitroutine
a0 END
100 DEF PROCplaygase
110 CLS
120 PROCscoreandgameparamseters
120 IF tired THEN 150
130 $inishedgame=FALSE
140G REPERT PROCtaketurns: UNTIL finish
gdgame
130 ENDPROC
200 DEF PROCinitialise
205 LOCAL I
210 REM Set up NIM byte array i(max row
is 10)
220 DIN NIM 10
230 FOR I%=1 70 10: NIN?1Z=0: NEXT I
240 tired=FALSE: firsttime=TRUE: fini
shedgase=FALSE
241 PRINT''777"Black/white or colour?
(B/CI "3 :A%=GETS
242 #FY 15,0
243 IF A3="B" THEN black _white=TRUE E
LSE black whitesFALSE
244  #FY9,5
2483 #FXi0,5 .
« 250 YDUZ3,224,24,102,126,1635,1635,126,1
0z, 24
260 YDUZ23,225,126,205,153,231,231, 231,
126,42
270
1903
N
§,0,0,90
280 ENDFROC
300 DEF PROCdisplavinstructions
310 LOCAL 83,1
320 PROCdoubleprint ("NIM",2-3#black uh
ite, 12,21

Ly

VDU23, 226, 133,90, 60, 255, 233, 40, 90

IF RCT black white THEN VDU 19,73,

340 PRINT’*"Take 1t in turns with the
copputer”’"to remove a number of niaber
s from 2"’ "row. Select which row using t
he © and "

345 PRINT"down keys. Select how many
from each"’ "row by moving the cursor sid
eways” "with the [ and 1 kevs.When you a

L

re
347 PRINT"under the last one to be ta
ken from"’“the row, press RETURN®
350 PRINT’
370 PROCdoubleprint ("HE WHO TAKES THE
LAST NIMBER LOSES®,2-3#black white,l1,30
380 PRINT'"Tap any key when ready to
proceed”

190 AS=GETS

400 ENDPROC

410 JEF PROCdoubleprintistring$,.colour
K ¥al

420 LDCAL col%,dbs

a0 col$=CHR$ (colour MODB +128':db$=CH

Re(141}

440 FRINTTREB{:u%,vi)idb¥icoldistrings

430 PRINTTAB x%,vitl)jdbeicol $istringt
i

460 ENDPROC

a0 DEF PROCscoreandgameparameters

a10 LLS

a2 [F NOT firsttime THENW PROCoiveinfo

a0 PROCparameters

o40 tirsttime=FALSE

330 ENDFROC

500 DEF PROCgiveinfo

510 PRINTTAB(Z,10):"Your score :-°;

520 PRINT® *jvourscorel’’

630 FRINTTABIZ, 1313 "My

540 FRINT® "jayscores’’

630 PRINT*Do vou want ancther game? Y
/N3

55

sCore -

+F115,0

650  A$=GET$:IF A$="N"THEN tired=TRU

E
670 ENDPROC
700 DEF PROCparaaeters
710 LOCAL A%, BS
715 IF tired THEN 850
720 CLS
Toa- PRI L .
730 PRINT' ' "Choose size of board (3-7)
i
740 #FY{5,0
750 A$=GETE
760 BS=VAL (A%):IF BS<I OR BS5:7 THEN P
RINTCHR®(7)4:607T0 730
170 boardsize=BS
780 FROCsetupNIiN{boardsize)
750 CLS
g0 PROCdisplayiboardsize)
810 FRINTIAB(S,29):"Do vou want to sta
rt (Y/H)? %
820 #F115,0
830 A$=6ET$
340 IF A%$="Y" THEN vourmove=TRUE ELSE
yourmove=FALSE
845 FRINTTABI(S,29);°"

L1

§
ol ENDPROC _
900 DEF PROCsetupNIM(boardsize)
910 LOCAL I%
920 FOR 1%Z=1 10 bpardsize
920 NIM?1%=RNL(bpardsize)
40 NEAT 1%
700 IF boardsize<10 THEN FOR Il=boards
1ze+] TO 10Q:NIMZI%=0:NEXT 1%
960 ENDPROC
1000 DEF PROCdisplay{bpardsize)
1010 LOCAL I%,J0%
1020 ytabi=16-hoardsize

»
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s MODEL A/B imp CASSETTE 13 - HYPERDRIVE

Cassette 1: Star Trek/Candy Floss (very popular) A new, very addictive machine code arcade game.
£6.50 Guide your laser tanks around the network of
Cassette 2: Family Games (hours of fun) £4.50 passages destroying the drone Aliens - but beware,
Cassette 3: Mutant Invaders/Breakout £6.50 evil OTTO lies in wait!

Cassette 8: Model A Invaders (M/C) £5.50 Only £6.50 inc. For MODEL B (or A+32K)
iy MODEL B (or A+32K) i CASSETTE 14 - STRATOBOMBER

Cassette 4: Beeb-Beep (Super Simon Game) £4.50  Another new highly colourful machine code arcade
Cassette 5: Beebmunch (full colour Munchman) game. Can you keep the enemy fleet at bay long
£6.50 enought to destroy the nuclear reactor of the rogue
Cassette 6: Super Hangman (animated, educational)  Star Ship before it destroys your home planet?
£4.50 Superb graphics.

Cassette 7: 3D Maze (fast and intricate) £4.50 Only £7.50 For MODEL B (or A+32K)

Cassette 12: Flags (Countries and Capitals) £4.50
NEW CASSETTE 15 - LEAP FROG

iy CASSETTE 9 The fabulous ‘frogger’ arcade game reaches the BBC
Contains model B Invaders. A superb feature micro. Superbly written full colour machine code
adaptation of the arcade ‘Space Invaders’ game in - version for the Model B (or A+32K). Help the frog
machine code and hi-resolution colour graphics for cross the road avoiding the vehicles travelling at

the BBC Micro model B (or A+32K). Play normal different speeds, and cross the multi current river to
game or choose from the many options including reach the safety of the lilly pads. The game gets

Missile, Bomb and Invader speeds. Invisible Visible progressively harder - perfect for arcade addicts.

and Shields no Shields. Quite simply the best. Only £7.50 for MODEL B or A-+32K
Only £7.50 for MODEL B (or A+32K) . )i r o or (or )

imp CASSETTE 10 ‘“ VSN
WORDPRO. Cassette based word
processor for either Epson or Seikosha 4
printers. Features right hand justification, o A
alter, insert, delete, pages to tape, printer p
mode changes from within text line etc., '

etc. Complete with manual. |
Only £10.50 inc. for MODEL B [0
{or A+32K) f .

i CASSETTE 11
ATLANTIS. The superb fast action arcade
game written in machine code to illustrate
to the full the machines fantastic colour
graphics and capabilities. This game
includes all the usual ATLANTIS/
SCRAMBLE features. Guide your
submarine Nautilus along the undersea
landscape and through the caverns
avoiding mines, depth charges, rockets,
jelly fish, serpants etc.
Only £7.50 inc. For MODEL B
(or A+32K)

1R s S e by
L' ot A T e s oo
- . ks ] 5 - ha 2 -.
o [ - . & s . o
bt e ARERE R [
L 2 5 T e R
kS ﬁ"""_.\_.x""{_\. A '::-"-""a'.--"'_..':-"a
ot = o = <
, ] o e S
fA = £t L e =
b R e el a_:-,_.-"

TOO...NOTE OUR NEW
24 HOUR
CUSTOMER SERVICES ANSAFONE

o

-im; !-
[ p -
T I -

ORIC MICRO software ready
soon. Write or 'phone for

OFFICE ADDRESS AND
d 48 hour despatch

IJK

Limite

availability.
® All Programs will run on all 9 King Street, : INEII:II._JEEEESF f;i_ll_-lir:m
SRS Systona Blackpool, Lancashire P&P — NO MORE TO PAY!

@ All software in stock before we

o SStmmowe  (0)(0253) 21565 [ W

Bl e —
" . |
=




From Page 89

1030 CLS

1040 FOR I%=1 TO boardsize

1050 FOR J%=1 TO NIM?I%

1060 PRINTTABIS+24(0%-1),ytabi+2%{]%-1)
}3CHR$224;

1070 NEXT J%

1075 NEXT I%

1080 ENDPROC

1100 DEF PROCtaketurns

1110 LOCAL result

1120 IF vourmove THEN PROCinputyours:y
ourmove=FALSE ELSE PROCinputaine:yourao
ve=TRUE

1130 result=FNsingles
1140 IF ABSiresult}=1 THEN myscorel=ay
scorei-iresult=1):vourscorel=yourscorei-
(result=-1):finishedgame=TRUE:PROCscundo
f4iresult)

1150 ENDFROC

{200 DEF PRBCinputyours
1205 LOCAL valid,wholerow
1210 LOCAL I%,A%,rowi,col%
{220 PRINTTAR(S,30);"
{5,301 3"YOUR MOVE";

1230 vou 8,6,.8,8,.8,8,8,8,6,8,8

1240 FOR 1%=29 TO ytabX STEP-1:VDU 11:N
EXT 12

{250 #FX15,0

1260 A$=GETS

1270 IF AS{:CHR${13} THEN PRINTCHRS(7):
GOTO 1220

{280 rowk=INT{{VPOS-ytab%)/2}+]

1290 col%=INT{(PD5S-5)/21¢+]

1300 valid=rowi:0 AND rowi<=boardsize A
ND NIN?rowii=colXl AND coll:0

1310 IF NDT valid THEN VDU7:PRINTTAR(S
o0} " "3 :PRINTTAB(S, 3003 "Invalid":
FOR I%=1 TO 1000:NEXT I%:B0TD 1220

1315 COLOUR 2

1320 FOR Ii=1 10 col¥

1330 PRINTTAR(S+2%(1%-1),vtabi+2+ (roni-
1113CHR3226

1340 NEXT IX

1345 COLOUR 3

1350 wholerow=(NIN7rowi=coli}

1350 IF wholerow THEN PROCdeleterowiro
wi) ELSE PROCadjustrow(rowi,col’)

1370 ENDPROC

1400 DEF PROCadjustromirowZ,coli)

1410 FOR I%=1 7O 4000:NEXT 17

1420 FOR I%=1 TO NIN?rowl

1430 PRINTTAB(S+24(1%-1),ytablk+2% (rowi-
1115 CHR$32

1440 NEXT 1%

1450 NIM?rowi=NIM7rowi-coli

“:PRINTTAB

1460 FOR I%=1 7O NIM7rowi

1470 PRINTTAR{(S+2#(1%-1) vtab%+2% {rowk-
11);CHR§224

1480 NEXT I%

1490 ENDPROC

1500 DEF PROCdeleterowiromi)
1310 FOR I%=1 TO S000:NEXT IX
1520 IF rowi=bpardsize THEN 1340
1330 FOR I¥%=rowi TO boardsize-i
1540 NIN7IZ=NIN?(I%+1)

1350 NEXT I%

1360 boardsize=boardsize-1

1570 PROCdisplay (boardsize)

1580 ENDFROC

1700 DEF FNsingles
1710 LOCAL ones,result

1720 ones=0

1730 FOR1%Z=1 TO boardsize

1740 IF NIM?I%=1 THEN ones=onestl
1750 NEXT 14

{760 IF ones¢boardsize THEN result=0:60

10 1780

1770 IF (boardsize MODZ=1)EOR yourmove
THEN result=-1 ELSE result=l

1780 =result

1800 DEF PROCinputmine

1810 LOCAL ones,wholerow,rowi,coll
1820 ones=0

1825 PRINTTAB(S,30)5"NY HOVE "
1830 FOR 1%=1 TO boardsize

1840 ones=ones- (NIN?1%=1)

1850 NEXT IR

1840 IF ones=boardsize-1 THEN PROCsi
ngleup : GOTO 1860

187¢ IF FNnotwinnable THEN FROCtakeany
one

1880 COLOUR

1890 FOR i%=1 70 coli

1900 FRINTTAB(S+2%{1%-1),ytabX+2% (rowi
-1));CHR$225

1910 NEXT 1%

1915 FOR I%=1 TO SO00:NEXT I%

1920 COLOURS

1930 IF wholerow THEN PROCdeleterow(row
%) ELSE FROCadjustrowtrowk,col’)

1940 ENDFROC

2000 DEF PROCsingleup

2010 IF ones MDD 2 THEN wholerow=TRUE
ELSE wholerow=FALSE

2020 FOR 1%=1 T0 boardsize

2030 IF NIM?1%>1 THEN rowi=l1i

2040 NEXT 1%

2050 coli=NIN7rowZi-1-wholerow

20560 ENDPROC

2100 DEF FNnotwinnable

2110 LOCAL maski,l%,add’

2120 maski=0

2130 FOR 1%=1 TO boardsize

2140 maski=maski EOR NIN?IY

2150 NEXT 1%

2160 IF mask¥%=0 THEN=TRUE

2151 IF maskXl=1 THEN testi=1:607TD 217
0
2162
2164

FOR 1%=3 T0 1 STEP-1

testl=211

2166 IF maskir=testiTHEN l%i=1

2168 NEXT I%

2170 FOR 1%=1 TO boardsize

2180 IF (testXl AND NIM?1%)=testl
THEN rowi=1%

2190 NEXT X%

2200 IF testi<>1 THEN addi=NIN?rowl AN

. D maski:colZ=addi-{add% EOR maskX):ELSE

coli=l

2210 IF coli{MIM?row’ THEN wholerow=
FALSE ELSE wholerow=TRUE

2220 =FALSE

2300 DEF PEDCtakeanyone

2310 row’=RND{boardsize!}

2320 IF NIN?rowi=1 THEN coli=1 ELSE co
1%=RRD (NIN?rowi)

2329 IF coli=NIN?rowi THEN wholerow=IR
UE ELSE wholerow=FALSE

2330 ENDPROC

2400 DEF PROCexitroutine

2410 PROCdoubleprint ("GOODBYE®,3,12,20)
2415 PRINT

2420 ENDPROC

2300 DEF PROCsoundoff (result)

2308 CLS

2307 IF NOT black white THENVDU 19,128
10,0,0,0

2010 LOCAL col,chr

2320 col=l-(result=-1)

2930 chr=225-(result=-1)

2040 COLOURcol

2345 BCOLO,col

2550 VDUS

2560 FOR I%=1 T0 100

2370 MOVE RND(1247)+16,RND(959)+32
2980 YDUchr

2590 NEXT IX

2600 VDU4

2610 COLOURI

2620 IF result=1 THEN PRINTTAB(9,15)3"]
win® ELSE PRINTTAB(7,15);"You win"

2630 SOUND 1,-15,101-28%(result=-1),23
2631 SOUND 2,-135,133-28% (result=-1),30
2632 SOUND 3,-15,155-28%(result=-1),40
2633 SOUND 1,-15,101-Z8% (result=-1),23
2635 FOR I%=1 TO 4000:NEXT I%

2637 IF NOT black white THEN VDU 19,12
8,2,0,0,0

2640 ENDPROC §

_J

April 1983 BBC MICRO USER 91




- MYSTERIOUS _/-

ADVENTURES “'v;

Join the growing band R it X = SNN ® WRITTEN IN

of Adventurers who T o T n, ULTRA-FAST
are enjoying these o oL R MACHINE CODE.
absorbing and stimu- *' Y bk oo QAR

lating programs. Step OV 2T | - | |

into another world of | | Yo ) 2 o @® SAVE GAME
Fantasy, Magic, Mys- / SR\ E S FEATURE.

tery and Sorcery. Only Gy B\ Tuk SR

your wits and cunning
can ensure success in
these scenarios!

@ SPLIT SCREEN
DISPLAY.

1. THE GOLDEN BATON — Venture into a strange province of 6. CIRCUS — Your Car has run out of Petrol on a lonely road
Sorcery and Evil Magic to recover the Golden Baton, a miies from habitation. As you truage relunctandy down the
priceless artifact whose powers are said to bring great Health road in search of help you are suddenly confronted by an
and Prosperity to the Land. amazing sight. . . in a nearby field is a Huge Circus tent! But

2. THE TIME MACHINE — As a Newspaper reporter you are this is no ordinary Circus as you will soon discover. .
sent to investigate the eccentric professor who lives in the old 7. FEASIBILITY EXPERIMENT — Far across the gulfs of time
house on the Moors. What is his secret and why is his house and space, a dying race of super-intelligent beings search the
now deserted? Universe for a Hero to save their existence. .. At length their

3. ARROW OF DEATH (Pt. 1) — A blight has fallen on your thoughts turn to planet Earth. You are chosen to be their
homelands, the Baton has become tarnished and now radi- saviour in a bizarre scenario where death is a mere thought
ates a malevolent aura of Evil. Your mission is clear — trace away. . .
the source of this Evil and destroy. . . or be destroyed. This is THE WIZARD OF AKYRZ — You are in the Royal Palace.
the first part of an Epic Advanm_ra although each part can be ﬁThe King beseeches you to rescue his daughter from the evil
played as a stand alone scenario. wizard. If you succeed your reward will be priceless. . . failure

4. ARROW OF DEATH (Pt. 2) — You now have the means 1o will bring certain death.
destroy your enemy. .. but you are far from home and this PERSEUS.AND ANDROMEDA — Travel into the realms of
land is strange to you. Can you cope with the deadly perils g, ancient mythology. Battle with grotesque monsters and super-
which approach you and have you the strength to see your natural powers as you search for the hidden secrets of myth
mission through to the final conflict? and legend.

5. ESCAPE FROM PULSAR 7 — Alone on a gigantic Space- TEN LITTLE INDIANS — This mystery begins with a train
Freighter. .. The rest of your crew have died horribly at the 10. journey into a strange country. What secrets are held by the
hands of a mutated Zou-Sqecimen‘ Your only chance of strange country mansion? What meaning is attached to the
escape is to reach the Frail Shuttlecraft. But the lurking strange idols? Maybe you will find out if you live long
Monster is hungry and you are the only food it has left. . . enough. . .

* Adventures 5, 6 and 7 require 32K RAM

Each adventure comes attractively packaged for just £8.95 inc.

Available soon for ZX SPECTRUM, ZX81 (16K), APPLE II.

11
= FANTASIA

Ill 24 NORBRECK ROAD, NORBRECK, BLACKPOOL, LANCASHIRE.
Tel: (0253) 591402

SEND CHEQUE OR P.0. TO:
= DIGITAL

EERRO
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Horoscope listing

From Page 71

FO*KEY10 OLDIM RUNIM
Z0REM HORDSCOPE
JOREM (C) J.F.LORD 1983
AGMODET7:CLS
S08%=0:C%=0:D%=0:E%=0: =01 Yi=0:I=]
60DINM DS (6)
JOFOR R=0 TO &:READ D$(R):NEXT R
80DATA Sunday,Monday, Tuesday,Wednesda
y, Thursday,Friday,Saturday
SOPRINT’CHRS (131)3CHRS(141)5TAB (10} L
ONPUTER HOROSCOPE®
100PRINTCHR$ (131);CHRS (141) 5 TAR(10) "CO
HPUTER HOROSCOPE®
{1OPRINTTAB(O,10) "Now type in todays d
ate®
120FRINT’ "Year.....including the centu
130PROCInteger
140D 7% =NUN%
ISOPRINT"Month of the vear"
160INPUT " “MONTHS
{70PROCHONTH
1801F E=1 6OTO 140
150C%=YAL (MONTHS$)
ZO00PRINT"Dav of the sonth”
210PROCInteger
220DAYE=NUNZ
230PROCDAY (DL}
2401F E=1 GOTO 200
250B1=DAYL
260PROCPACK
Z70PRINTTAB{27,5) 3 Today$
2BOPROCWHATDAY (BL,C%,D%)
290PRINT TAB(25-LEN(D$(R)),515D%(R)
JUOFRINTTAB(O,6)CHRS (130)  STRINGS (38, °
£
JIOFRINTTAB(O, 21 )CHRS (130) ; STRINGS (38,
lfl} i
3Z0PROCMESSAGE
3306oes=20 |
J40DIM NAMES (Goes):DIM BIRTH$ (boes)
J30FORI%Z=1 70 Goes
J60CLS
J70INFUT"TYPE IN YOUR FIRST NAME®"’CNs
JBOPRINT’CN$", NOW TYPE IN YOUR SURNA
AE*
JOOINPUT" "NAMES(IX)
QOONAMES (IT)=NAMES (1) +", "+ON$
410PRINT’CN$", NOW TYPE IN YOUR DATE O
F BIETH®
420PRINT"DON'T WORRY I WON'T TELL ANYB
goy "

ry

430PRINT® *Year.,...including the centu

ry
440PROCInteger
450Y7=NUM
460PRINT "Nonth of the year®
470INPUT" *MONTHS

480PROCMONTH
§901F E=1 60TD 460

S00ML=VAL {MONTHS)
S10PRINT"Day of the month®

3Z0PROCInteger

S30DAYL=NUNZ

J40PROCDAY (YZ)

5501F E=1 BOTO 510

J60EZ=DAY

STOBIRTHS (1%) =BTR$(EX)+"/"+STRS (i) +"/
"+STR$ (Y1)

SB0PROCWHATDAY {EX, ML, Y4

J90PROCAGE

500PRINT“and you were born on a ";D8$(R

&10PROCHESSAGE

420¥=INKEY (1000}

30PROCSTAR

540CLS

5SOPRINT*YOUR STAR SIGN IS "STARS

650PRINT’ "AND YOUR HOROSCOPE FOR THE N
EXT WEEK *'

6701F STAR$="ARIES" BOSUB1140

580IF STAR$="TAURUS" GOSUR1240

£901F STAR$="BEMINI" GOSUB1340

7001F STAR$="CANCER* GOSUB1430

7101F STAR$="LED*® BOSUB1530

7201F STAR$="VIRG0* BOSUB1SS0

730IF STAR$="LIBRA" GDSUR1750

7401F STAR$="SCORPI0"G0SUB18A0

1501F STAR$="SAGITTARIUS"BOSUBI 990

7501F STAR$="CAPRICORN*GOSUB2100

7701F STAR$="AQUARIUS*BOSUB2210

780TF STAR$="PISCES“BOSUR2320

790T=TIME: REPEAT UNTIL TIMEXT+700

800%FX15,0

210A$=6ETS: IF A$="" THENBIO

820PROCHESSABE

BIONEXT

B40END

850DEFPROCSTAR

860 IF (E%320 AND MZ=3) OR(EZ%:21 AND H
1=4) THEN STAR$="ARIES"

8701F (EX320 AND Mi=4) OR(EY{22 AND M1
=5) THEN STAR$="TAURUS"

BBOIF (E%321 AND Mi=5) OR(EZ{23 AND Mi
=4) THEM STAR$="BEMINI"

8901F (E1322 AND M%=6) OR(EZ<24 AND MW
=7) THEN STAR$="CANCER"

9001F (E1223 AND M%=7) OR(E¥(24 AND MY
=8) THEN STAR$="LED"

9101F (EL223 AND MZ=8) OR{E%(24 AND Wi
=9) THEN STAR$="VIRBD"

9201F (EYX>23 AND M%=9) OR(EL{25 AND M
=10) THEN STAR$="LIBRA"

9301F (EZ324 AND M%=10) OR(E%<24 AND M
%=11) THEN STAR$=“SCORPID"

9401F (E%>23 AND Mi=11) OR(E%(2I AND M
1=12) THEN STAR$="SAGITTARIUS"

950IF (EX>22 AND Mi=12) OR(EZ<Z1 AND M
R=1) THEN STAR%="CAPRICORN"
9601F (EZ>20 AND Mi=1) OR(EZC19 AND ML

~=2) THEN STAR$="AQUARIUS"

70IF (EZ18 AND Mi=2) OR(EZ<Z1 AND Mi
=3} THEN STAR$="FISCES"

980ENDPROC

790DEFPROCAGE

{O00IF Y% MOD 4=0 AND (YL MOD 100 <>0 D
R Y% MOD 400=0) THEN LEAP={ ELSE LEAP=0

1010IF E%>BL AND (CZ=11 OR C%=04 OR Ci=
06 OR C%=09) THEN CL=C%i-1:Bi=Bi+30

10Z0IFEZ:BY AMD C%=02 AND LEAP=1 THEN L
1=Ci-1:BA=Bl+29

10JGIFEZ2BY AND CX=2 AND LEAP=0 THEN Ci
=Ci-1:Bi=Ri+28

1040IFE%L B AND (C%=01 OR Ci=03 OR Ci=0
5 OR C%=07 OR C%=08 OR Ci=10 OR C%=12) T
HEN Ci=Ci-1:Bi=Bl+31
1050IF WAXCX THEN DX=Di-1:Ci=Ci+12

1050CLS

{O70PRINT*SD *CN$*, YOUR AGE IS *:PRINT
' TAB(5)D%-YL* YEARS®
{0BOPRINTTAB(S)C%-N%" MONTHS®
{00PRINTTAB(S) B%-EX" DAYS"

1100B%=VAL (LEFT$(Today$,2))
1110C%=VAL (M1D§ (Todays,4,2))
11200%=VAL (MID$ {Today$, 7))

{1 30ENDPROC

{14OREM HOROSCOPES ARIES

{150PRINT*YOU MAY BE IN FOR A SURPRISE
WHERE®

1160PRINT*BUSINESS MATTERS ARE CONCERNE
g1

{170PRINT*CONSIDER WHAT IS INVOLVED AND
MAKE"

11BOPRINT"CHANGES IF THEY SEEM NECESSAR
Y 10 YOU® |
1190PRINT*GROUP ACTIVITIES BRING THE MO
5T

{200PRINT*PLEASURE THIS WEEK,BUT AVDID
INTENSE"

{Z10PRINT*RELATIONSHIPS AS THIS COULD B
E A MOODY"

{220PRINT“TIME BOTH FOR YOU AND YOUR FR
IENDS, "

1 230RE TURN

2420DEFPROCCheck

2430ENDPROC

2440DEFPROCHONTH

2450E=0

24501F MONTH$="1" OR LEFTS (MONTH$,3)="J
AN"THEN MONTH$="01"

24701F MONTH$="2" OR LEFTS$ (MONTHS,3)="F
EB*THEN MONTH$="02"

24801F MONTH$="3" DR LEFTS (MONTHS,3)="N
AR*THEN MONTH$="03"

b
i oo
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QUALITY _ FOR THE "\

B/B|C,

MICRO

HOME STUDY COURSES

30 Hour BASIC
A beginner’'s BASIC programming course.

ROAD RUNNER (32K) £6.50 Cassette/£9.90 Disc
The only full feature machine-code version of the arcade game available for the

. : B8.B.C. micro. Features include: scrolling screen, radar display, checkpoint fl fuel
Structured Programming in BASIC gauge, smoke screens, 6 skill levels, ra';ﬁ.'ngs, imMMWmeaﬁm,
tage BASIC programming course. GALAXIANS (32K) £6.50 Cassette/£9.90 Disc
Asecond s g S it 9 Fast action version of the popular arcade game. 4 types of Galaxian (in 3 initial screen
B he Beeb: formations Swoop down individually or in groups of two or three. 6 skill levels, hi-score,
E]ﬂ:ll‘ld BASIC on the Beeb: rankings, bonus laser bases, increasing difficulty, superb graphics and sound.
6502 Assembly Language Programming. FEQ;EDE%}HJ £6.50 Cafsuﬂqffﬂ-gﬂﬂiﬂ 4 e Sy
. . ncregitie arca game EE!I.-"I'I-IIQ mushrooms, es, snais, sp 0
An easy introduction to assembly language. canﬁpeﬂesnfmursr:t?e&mlhntgmpﬁuamm.Eski“emlﬁ.hi-smre.rankings.
bonuses, and increasing difficulty as the spiders become more active and the
All 3 courses available now as NEC mushrooms increase.

FRUIT MACHINE (32K) £6.50 Cassette/£9.90 Disc

correspondence courses. Write for free Probably the best fruit machine implementation on the markets. This program has it

leaflet/enrolment form. (30 Hour BASIC text all. . HOLD, NUDGE, GAMBLE, moving reels, realistic fruits and sound effects,
only is available, price £5.95 post free).

multiple winning lines. This is THE fruit machine program to buy.
ALIEN DROPOUT (32K) £6.50 Cassette/£9.90 Disc
Based upon the arcade game of ZYGON, but our version improves upon the original

MICROTRUST SOFTWARE “bowes Pl up: Once i, e s Ty down reenessh, oot 1 ore e

30 Hour BASIC ground. Suitable for use with keyboard or joystick

INVADERS (32K) £6.50 Cassette/£9.90 Disc
FEL Superior version of the old classic arcade game including a few extras. 48 marching
2 cassette tapes containing 62 programs from 30 invaders drop hombs that erode your defences, and 2 types of spaceship fly over
Hour BASIC., Boxed with instruction booklet releasing large bombs that peneirate through your defences. Hi-score, increasing
_ difficulty, superb sound effects and graphics.
£11.96 inc. VAT (post free) SPACE FIGHTER (32K) £6.50 Cassette/£9.90 Disc

Arcade-style game based upon features from DEFENDER and SCRAMBLE. 5 types
Crossword Puzzler of menacing alien fire at you and may attempt to ram you. Separate attack phases, fuel
Make and play your own crossword puzzles on the dumps, asteroids, repeating laser cannon, smart bombs, hi-score, rankings, 6 skil

levels, bonuses.

BBC Micro (Model B only). 2 programs plus 4
sample crosswords, boxed with instruction booklet * WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS *

£5.00 inc. VAT prS’[ frea}. : Please add 50p per order for p. & p. + VAT at 15%

+ * * Dealer enquiries welcome
NATIONAL EXTENSION COLLEGE

SUPERIOR SOFTWARE
Dept 46, 18 Brooklands Avenue, Dept. BM2, 69 Leeds Road,
Cambridge CB2 2HN

Bramhope, Leeds.
Tel: 0532 842714

Elect ronequ?p

(Authorised BBC Dealer, and service centre)

THIS MONTHS SPECIAL OFFERS BBC

BEBC1  BBC Micro Model A.......... CESRNE S MR ey

BBC36 High Quality 14" RGB Colour Monitor/ TV. Colour monitor suitable BEC2 BBCMOOMOUSIE . ... it i 90800
for 80 columns with ability to receive TV.........cevn.ov.... £244.95 BBC3 BBC Model A Micro with 32K £333.50

BBC4 BBC Model A Micro 32K & VIA..........ccovvvvnrnnninnnnn.. £339.50

BBC45 New improved casselte recorder for BBC. Has monitor facility BBC21 Upgrade Model A 10 B..ovevericernriensrinesrssssseesssseessnnoe., FO9.80
Counter. remole...........oviviiiinmninn.... £35.88  BBC27 Disc ROt IO BRI B i it irernianssine. TS

BBC30 14" Colour Montor for BBC.......oceccoievviisvsneeiennn... E386.05

BBC48 Dual BOOK disc drives for BBC micro with free 280 second pro BBC33 BMC12A 12" Black/Green Monitor ............cocovvvvvvnn.... £90.85
cessor card BBC34 12" Black/Green Monitor for BBC......ovevvveeeininnn. £113.85

BBC35 12" Black/Ambre Monitor for BBC..............cvvvvvvnnnonn. £129.95
Large stocks of Software for many machines as wellasBBC.  RRC35 14" Monitor/ TV B0 COMITING. ... ... oot nr e e o ST

Acornsoft, Bug-Byte, CP/M, Program/Micro Power, Com- BBC40 Cassette Recorder 1or BBC.........c.vvevvvveereeoressissinnnn... £29.90

puter Concepts etc. BBC41 Single5.25" DIsc Drive 100K, ..o i i b . OSSN

BBC42 Dual 525" Disc Drive for BB i it AT

Business systems enquiries welcome. Systems & Software BBC48 Dual 800K low profile disc drives.....cooeevvvvvevennnn...... EB97.00
available from 500 to 100,000. BBC49 525" Discs for BBC 40/80 tracks .........eevererivenersnnnnnnn. £2.20

BBCS0 Epson MXBOT type 310rBBC ......ovvvnveveiiieirninnnn... £373.75

Torch Colour Machine 800K floppies ex. VAT ................... £2795.00 BBLCS4  Daisy Wheel printer for BBC........ccoetiiveiviioniiiiinen. ... £558 00
Torch Colour Machine Hard Disc ex. VAT £4995.00 BBC70 Plinth/Stowage for BBC.............ccooeeverieirirniissssinnee ... £29.00
' BECE0 Cagiale BB I0r BEBC .. v ey BEEET £4.60

BBC54 Daisy Wheel printer for BBC 12cps. ...................... £558.90 BECOS . Pemtertaad for BBC, .. i e s sl o BT O

Large stocks. Prices inclusive of VAT All Upgrades etc. are fitted free of charge and the computer
.AH prices inclusive of postage except micros 3.00 fully re-tested. Access and Barclaycard Welcome

COMPUTER Electronequcx)p 'B/B[C|

36-38 West Street, Fareham, Hants TO16 OGN (0329) 230670

94 BBC MICRO USER April 1983



E

1

From Page 93

24901F MONTH$="4" OR LEFT$(MONTHS,3i="A
PR"THEN MONTH$="04"

2300 IF MDNTH$="5" DR LEFT${NONTH$,3)="
MAY"THEN MONTH$="03"

2510 IF MONTH$="6" OR LEFT$(MONTHs, 3)="
JUN"THEN MONTH$="04"

2520 IF MONTH$="7% OR LEFTH(MONTHS,3)="
JUL"THEN MONTH$="07"

2330 IF MONTH$="8" OR LEFT$(MONThS, 3i="
RUG*THEN MONTH$="0B"

2340 IF MONTH$="9" DR LEFT${MONTHS, 3)="
SEF“THEN MONTH$="09"

2330 IF MONTH$="10" OR LEFTS(MONTHs,3)=
*0CT* THEN MONTH$="10"

2360 IF MONTH$="11" OR LEFTS{MONTHS, 3}=
“NOV*THEN MONTH$="11"

2370 IF MONTH$="12° OR LEFTS(MONTH$,3}=
"DEC®THEN MDNTHs="12" |
- 20801F VAL (MONTHS) 212 PRINT"THERE ARE O
NLY 12 MONTHS IN A YEAR":E={
~ 25900F VAL (MONTH$)=0 PRINT"NAMES OF MON
- THS ONLY":E=1

<6U0ENDFROC

2510DEFPROCDAY(YZ)

2620 Mi=VAL (MONTHS):E=0

26501F YA MOD 4=0 AND (YZ MOD 100<>0 DR

¥% MOD 400=0) THEN LEAP=1 ELSE LEAF=0

20801F Mi=2 AND LEAP=1 AND DAYZ>29 THEN
- PRINT"THERE ARE ONLY 29 DAYS IN FEB.":E
=]
- 25301F Mi=Z AND LEAP=0 AND DAYZ:28 THEN
[;'PEIHI"THEHE ARE ONLY 28 DAYS IN FEB,":E

Horoscope listing

=]

26601F( MX=4 OR Mi=b OR MWX=9 OR Wi=11)
AND DAYY:>30 PRINT"THERE ‘ARE ONLY 30 DAYS

IN THIS MONTH®:E=l

Z6701F DAYYX:>31 PRINT"ND MONTHS HAVE WOR
E THAN J1 DAYS*:E=1

Z6801F DAYX(1 PRINT “A NUMBER IS WANTED

2690ENDPROC

27G0DEFFROCInteqer

2710 LOCAL FL,Y,NUMS,E

2720FL=0: NUN$=""

2730¥F 415, 1

2740REPEAT Y=BET

2750IF (Y)42F AND Y<A3A)NUMS=NUMS+STRS |
y-48) :PRINTCHRS (Y15 sFL=1

27601EY=47F VDULTF:NUMS=LEFT$ (NUNS, LEN!
NUN$)-1)

27701F Y4 44F AND Y(&bC THEN 2840
2760IF Y=44F THEN E=430

27901F Y=koC THEN E2431

2800 VDULOD, k08, %07

2810PRINT*YOU JUST PRESSED THE LETTER
;CHRS (V)7 “INSTEAD OF THE NUMBER *3CHRS(E
]

2820Y=INKEY (500)
2630 VDUKOB,%O0B, %0F; :PRINTSTRING$ (120,
)
2840VDUL0D, 108, k0B, 408, kOB:PRINT NUMS;
28501F Y¢{)-1 THEN2750
2860 IF LEN(NUMS) >4 THEN PRINT CHR${7)’
*“YOUR NUMBER 1S 700 BIG* ELSE 2890
ZBTONUMS="":FL=0:FOR I={ TO 1000:NEXT:#
F115,1

2880G0TD 2820

2890UNTIL Y=kOD AND FL=1
2900VBUL0D, L0A
29 1ONUMZ=VAL (NUNS)
29Z0ENDPROC
2930DEFPROCWHATDAY (DAY, MONTH, YERR)
2940N0ONTH=HONTH-2
2950CEN=YEAR DIV 100:YEAR=YEAR HOD 100

29501F MONTH{1 THEN MONTH=MONTH+12:YEAR
=YEAR-1

2970 R=INT{Z.5#MONTH-0,19)+DAY+YEAR+YER
R DIV 4 + CEN DIV 4 -2:(EN

2980R=R HOD 7

29901F MONTHC11 THEN MONTH=MONTH+Z:ENDP
ROC

T000IF MONTH>10 THEN MONTH=MONTH-10:YEA
R=YEAR+1

SC10ENDPROC

J020DEFFROCPACK

J030IF LEN(STR$(BL)1=1 THEN Today$="0"+
STR$(B%) ELSE Today$=5TR${BL)

J0401F LEN(STR$(C%))=1 THEN Today$=Toda
y$+° /0" +STR$(CYL) ELSE Today$=Today$+"/"+
STR$(CX)

J050Today$=Today$+"/"+5TR$ (DL)

J060ENDFROC

J070DEFPROCMESSAGE

J0801=1-1

J090YDU28,0,24,39,0

J100IF 1=0 PRINTTAB(0,23)CHR$ (134) "PRES
SUsCHRS (129); "RETURN"CHR$ (134); "AFTER TY
PING YOUR ANGWER®

T410IF I=1 PRINTTAB(0,23)CHR$(136) ;CHRS
1134) “PRESS ANY KEY TO CONTINUE®;SPCI11)

J120VDpU28,0,20,39,7

J130ENDPROC | ¥

il

Something’s come between us ..

Dear Aunty Beeb,

I am married to a man who is
married to a computer. A BBC micro-
computer to be exact, though how
anyone can use the word “micro’ about
something that takes up half the spare
bedroom and all his spare time I don’t
know. Anyway, for better or worse —
and definitely for poorer — I have to
share my husband with a machine.

Because of this I've had to learn a
lot about computers whether I wanted
to or not. I now know the difference

between hardware and software.
Hardware you can curse, thump and
switch off — software you can curse but
can’t thump.

Also I know about bits and bytes.
When he gets home from work he
disappears upstairs and I don’t see him
until I've told him for the hundredth
time that his dinner is ready — “I'll
have a byte in a bit” he yells.

“Where will it end?” I ask myself.
He's already written a programme to
help organise the family finances and

then promptly disorganised them by
buying some disc drives. I shudder to
think what the electricity bill will be.

It’s not as though I haven't tried to
take an interest in it. I've got him to try
to show me how to use it, but it must be
one of those things like teaching your
wife to drive.

He had me type in LIST and press
RETURN and announced "That's a
programme on the screen”. I said I'd
seen better on BBCI1, and he lost his
temper.

Anyway, how can he teach me when
he can’t communicate in English?
Input, output I can handle, but how can
[ take floppies seriously? And why say
graphics when he means pictures?

And what’s wrong with asking has
he got a Space Invaders cartridge?
Yours, Despondent (age and database
supplied)

April 1983 BBC MICRO USER 95



L.J.E. B/5/c)

SPECIALISTS
iMicrocomputers
VAT included where applicable
QUALITY DISC DRIVES
Single drive 40 track single sided 1 x 100k ...........c.ccovcveviiin £225.00
Dual drive 40 track single sided 2 X 100K .........ccvoovvorveveorn, £365.00
Dual drive 40 track double sided 2 X 200K ..........coovvevvvveiens, £550.00
Dual drive 80 track double sided 2 x 400K ........................... £700 25

All drives are cased with own PSU for raliabrilrty, and include
connecting cables and utilities disc.
Delivery £4.00

SOFTWARE FOR THE BBC MICRO

MISSILE CONTROL the first implementation on the BBC Micro of

the popular arcade game (32K). ............oivveesieersssssesorssioeesmees. £5.00
MAZE MAN an authentic version of the popular

ek i a2 e e e e R £6.00
BALLOONS a highly original game that soon becomes compulsive
b dte SRR ARG, Bl S i S T £6.00

DISSASSEMBLER the memory dump routine includes a scrolling
back in memory facility (16K) .............icecviciiie e sensennen. £5.00
MISSILE CONTROL, MAZE MAN & BALLOONS use the Keyboard
or Joysticks for control,

30 + PROGRAMS FOR THE BBC
MICROCOMPUTER

This Book contains program listings, with explanations and tips on
using the BBC Micro GAMES UTILITIES GRAPHICS & MUSIC.
Most programs will run on Model's A & B. Edited by C.J. Evans,
various Authors. A pair of cassettes with all the programs is
.available.

BOOK £5.00
BOOK & CASSETTE SET £9.00

LEADS

The BBC Micro comes without a cassette lead
7Pin Din to 2 x 3.5mm & 12.5mm minijacks..............c........ £4.00
/Pin Din to SPin Din & 2.5mm minijack .............cocovvnveensennen. £4.00
EPREREIG ERIN I s T e S e
P I R e e £0.65
6Pin Din PLUGS (for RGB socket) ..........c..ocvevevieieins Two for £0.65
9Pin Din PLUGS (360" for RS232) ........c.eceovevevinennn.. Two for £0.65
RS423 TO RS423 (BBC Micro to BBC Micro)
Two metre cable £4.00. Four metre cable £5.00

TELEVISION/MONITOR LEADS
full range available
Phono plug to Co-ax with high quality cable 3 Metres .............. £3.00

BTN TR TR NS PTUIGE i icth . ibdibtitns 4wt am s s dmt s e 100
BNC Plug to Phono Plug (i.e. BBC Micro to
et Dl SRR S A S OO o R, -t

PRINTER CABLES

BBC to 36 way Centronics Type connector .............coovo.... £17.50
BEC to 25 way D Type (for use with RS232) .............cocooevvvnnn. £9.50
BBC to 40 way edge connector (Centronics 739) ................... £20.00
TORCH to 36 way Centronics Type connector ........................ £20.00

BLANK C15/C30 CASSETTES

Ten for £4.50 (any mix)

15 Way D Type Plug with Cover £2.75
Computer graphics design pads 100 sheets £4.00

BBC UPGRADE KITS

RAM UPGRADE (100nS8) ................... ekt RSN
KIT APrinter & 1/OPort .............oocoviicinns, snam i s B0
KITB Analogue Part .........cc.cooveviiiinciiniias, St divnsadaa EB.DO
KITCSerial FO& RBGB ........covioiiiiersesessnnnsn iToies sngovanyin 2 VRO
KIT D Expansion Bus/Tube .................. stes i visspassivr A
Full Upgrade kit ............... cenenniansens £00.00

All components full specification

STAR DP8480 PRINTER FROM £250.00 INC VAT

80 CPS:80/96/132 COLS
BIDIRECTIONAL LOGIC SEEKING TRACTOR WITH FRICTION
FEED

CENTRONICS .............cccooviinnenines £217.30 + £32 61 VAT = £250.00

R it by v enrnsinss o v one e EEL T30 RER B AUIAT £250.00
High Res Graphics option to allow BBC Screen dumps

£15.00/£20.00
HR SECURICOR DELIVERY FOR PRINTERS £8.00)

VAT included where applicable

Send SAE for full Price List of our large range of accessories.
POSTAGE Add 50p per order or as stated.
C.J.E.

iMicrocomputers

(24

DEPT (BU), 25 HENRY AVE, RUSTINGTON,
W. SUSSEX BN16 2PA (09062) 6647
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BBC MICRO

Not just a monitor/tv stand but an

expansion console which gives your micro
the professional look. Protects and encloses
your micro with room for disc drives and
2nd. processor or teletext adapter etc., all
untidy connecting wires safely out of sight
within the console. Made of light yet strong
aluminium with a textured finish n
matching BBC colour. Coming soon a bolt
on extra module to the console for further
expansion options. YES this console will
grow with your needs. Basic BBC console
as shown £39.99 MAIL ORDER ONLY

Viewing by appointment anly.

For further information or send cheque for
£43.99 incl. post/pack to:

Matching Printer Stand, can
double for VDU Stand over the
micro — only £14.99 + £2 p&p

28 WYCOMBE ROAD, LONDON N17 9XN.
TEL: 01-801 3014 (24 Hr Ansaphone)
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The very best mail order items **over the counter'*
Games, Keyboards, Serious Programs, Rams, Books, Peripherals and much. much more!

FAST MAIL ORDER SERVICE PHONE 01-769 2887 WITH ACCESS/VISA (24hr Ansafone)
or send large 5.A E. for catalogue (state which computer)

310 STREATHAM HIGH ROAD. LONDON SW16 Cpen 1

| Micro-Aid (BN), I

25 Fore Street, Praze, Camborne Cornwall TR14 OJX. Tel: 0209 831274
2 Cashbook B Double entry Cashbook with accounts. ’ £ 4.95 B
4 Mailing B Database mailing system with 6 options including £ 495 B
2 sorts, labels, search and updating.
5 Payroll Two part program to handle weekly or monthly  £11.90 B
wages for around 100 employees. Fully supported.
101 Cards Beat Bruce Forsyth at his own game. £ 295 AB
102 Battle Fast moving simulation of Falklands minefield, £ 2.95 B
501 Banner Print out large text and graphic characters, £ 295 A/B
502 Distances Graphic maps of UK., EUROPE and WORLD. £ 2.95 B
EaFcﬁlatea distances between any two points on
arth,
503 Flags Full colour flags of the world. Educational. £ 2.95 B
504 Statpack Statistics offering over 18 options, £ 7.95 B
205 Memo-Calc A database calcsheet £ 7.95
(manual extra) £ 2.00
801 Searchbas PROC to search a BASIC program and alter it. £ 195 A/B
802 Procvar PROC to list all variables uﬁeg in a program. £ 195 AB
803 Procflush PROC to clean out memory including integers. £ 1.00 A/B
804 Procaid A combination of 801, 802 and 803, £ 295 AB
805 Defchr Daslﬁn graphic characters, display and store. £ 295 A/B
806 Sortm/c Machine Code Bubble sort for up to 255 integers. £ 1.00 A/B
807 Softbas A very fast BASIC sort. 1000 items in 42 secs. £ 1.00 A/B
BOB Utility A A combination of 801-B07. Super value. £ 495 A/B
Easter at Falmouth in Cornwall for a computer jamboree. Caravans for up to 6
people at a per caravan price of £30.00 per week.
July and August prices £110 and £120 per week,

Jessop
microelectronics

Manufacture and supply
The Edinburgh Turtle

The Visispeech Display System
Computer applications in special education

We are official BBC-Acorn dealers.
For lists, prices, demonstrations please contact:

Jessop Microelectronics Ltd., Unit 5, 7 Long
Street, London E2 8HN.
Tel: 01-739 3232/729-1851




Payment: please indicate method (V)

v _A@n Access/Mastercharge/Eurocard
IE;EII;*HTE E,,";S,'L; %43"[-}?;!?33« : Barclaycard/Visa Card No.
(UK & Overseas) Large — 38"-40" American Express Expiry Date
Extra Large - 40"-4 Cheque/PO made payable to Database Publications

MName
SWEAT SHIRTS Small — 34"-38"

£6.29 Medium — 36"-38"
(UK & Overseas) Large — 38"-40" Address

Extra Large — 40"-42"

TOTALE .........ci.i... Signed

You can order by phone - Send to: BBC Micro User, FREEPOST, Europa House,
quoting credit card number 061 456 8333 68 Chester Road, Hazel Grove, Stockport SK7 5NY.
and expiry date. 9am - 5pm INo stamp needed if posted in UK)




W 1 /C/ROIM/A[I]L,

HAVING read the first issue of
your new publication I was very
impressed. Coming, as it does,
Jrom the same stable as
Windfall one might have

expected a pot pourri of

assorted topics for users at
every level.

Happily, the first issue had a
unifving theme in that it is
written for an audience who
perhaps are experiencing their
Sirst computer and their first
dedicated magazine.

I felt that you had recognised
at least sectors of the user com-
munity, namely the teacher in
school who should have simple
electrical laboratories (vour
article on the analogue input/
output port will excite this
group), the reader new to com-
puters and computing
languages, and the hobbyist/
games player. Here, vour
Deathwatch game seems to be
arousing considerable interest.

As you know, it is very
important that a dedicated
magazine keeps abreast of new
developments taking place at
the manufacturer. Your notes
on the 1.2 ROMs are a case in
point,

I am sure you will want to
maintain the interest of every
section of the community by the
range of your articles and at the
same time keep all your articles,
particularly the listings, error

I OBJECT! Your first edition
mentions husband, father, son
(and Holy Ghost?) as being the
owners of your computer. I
thought computers were
machines of the modern age!

We happen to have a BBC B
computer because it was felt to
be a wise investment at this
stage in the family business, a
57 bedroom conference/holiday
hotel owned and run by my
mother, three sisters and
myself.

One day, no doubt, we will be
seriously considering purchase
of a computer for the hotel, but
in the meantime it was felt that
‘omeone ought to learn more

Unifying theme for
first dedicated magazine

JSree as this is most important as
your magazine will be read by
the non-expert.

So, in conclusion, you have
placed a pedestal before us and
on it your BBC Micro User
magazine. We shall look up to
it. I am sure you, in turn, will
maintain it that way. I wish you
every success in your enterprise.
— Professor B. Richards, Head
of Computation, UMIST.

Recipe
for success

WELL you asked for it! Here
are my suggestions for an even
better magazine.

O Don't have long articles. I
Jind reading them too much of a
concentration, the way the real
information is spread about.
Short and sharp, please.

U Will you take up the cudgels
on behalf of all the small users
against Acorn over their
disgusting deliveries, policies
(they won’t supply instructions
and formatted discs, whatever
they are, unless you buy their

about them in order to lessen
the chances of our spending a
Jew thousand pounds on the
wrong machine!

The initial request for a
micro came from our four year-
old daughter who wanted a
Speak and Spell and Speak and
Maths but the American voice
put us off.

Our 15-year-old son wanted
a TV game, my husband wanted
to expand his programming
beyond what was allowable on
his office machine. We felt that
perhaps the machines in the
£100-200 price range would be
ideal for this, but they did not
lend themselves to what 1

disc drives which are more
expensive).

Please be practical and let us

know — in print — what success
you are achieving, if any.
O I'd like to see articles on
programming hints, such as
OSWORD and FX calls.
Where, how and why should we
use them?

O VAT. Please start a
campaign to insist that all
products advertised in BBC

~Micro User show the VAT in-

clusive price. To have to budget
Jor an extra £150 or so is not
really acceptable.

If the purchaser is a business,
then he knows he will be able to
recover VAT. But to have a
product advertised as ‘“only
£300” to be invoiced as £345 is
very misleading.

Although the advertisers
state that VAT is to be added, I
still maintain it is misleading.
U Finally, if I want to look at
100 pages of closely packed
adverts offering me everything
that I don't want, then I will
read something like Practical
Computing/Your Computer etc.

needed for experience in
business machines.

So it is because I needed it
that we finally purchased the
BBC B.

In the two weeks since we
have had the computer our
daughter has taken as much in-
terest as the rest of the family.
This also includes a 3%+ year old
boy who can run a program
happily and also found out for
himself how to delete a double-
printed letter after the com-
puter had been in the house for
less than 24 hours.

Feminist? No I am not. I'm
Just a lady who understands the
woman’s place in the world and

Please don't fall into the same
trap.

I know you need adverts, but
please keep them relevant and
to a minimum. — L.S. Crawford,
Oxon.

P.S. — Please accept my subs-
cription of £10 for the next 12
issues.

Striped
solution?

I HAVE a useful tip for the
BBC Micro when using a poor
quality TV or monitor. Type in:
MODE 6
VDU 19
After VDU 19 keep the Return
key down. The result is a
striped screen which makes
letters easier to read.

Also I have heard rumours
that the BBC is due to go down
in price by £100. Could you
please tell me if this is true or
not? — M. Bilton, Scholes,
Leeds.
® May I suggest that you use:

MODE 6
vDU 19,0,4,0,0,0
as the User Guide suggests, to

Male chauvinist micro, vet!

cannot see why typists
(traditionally women) are not
also considered capable of
wanting a computer to play with
instead.

I have however found your
first edition to be ideal for my
needs. Keep it up. But remem-
ber it isn't only the men who
own computers. — Helen E.
Mound (Mrs P.D.), Stratford-
upon-Avon,
® Ouch! I deserved that
rebuke. As originally written the
first paragraph contained none
of the sexism so obvious in its
final form. All I can say is that
it won’t happen again — I have a
wife and daughter to live with . .
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give you a nice white on blue
effect.

As for the BBC Micro
coming down in price, I think
you must have heard rumours
of the long-awaited Electron, a
beastie” of the same evolu-
tionary line as the BBC Micro,
but of a lower order.

Facts

on files

I WOULD be grateful if you
would explain file handling, as I
have difficulty in this area.
Having read your first issue
it seems to me to be the best
value for money, I look forward
to the next issue. — Simon D.
Watis, Guildford.
® | have dispatched one of our
tame writers to the depths of the
basement with orders not to
come back until he’s finished a
comprehensive — and com-
prehensible — article on files,
with examples.

Bug fix

bonanza

I'VE read your magazine from
cover to cover, including the
adverts. I won't pretend that I
understand all of it but I'm try-
ing.

I had a ZX81 which was out
of commission more times than
it was in. So I gave up with that
but — my appetite whetted — I
decided to make a more per-
manent addition to my telly. 1
bought a Beeb B a couple of
weeks ago.

I've been typing away like
mad (programs from magazines
etc), bought a commercial tape,
“Galaxians” by Superior Sofi-
ware, but had loads of problems
loading.

It almost got the big E — the
tape I mean — as I was beginn-
ing to think the computer was
having a lot of fun at my
expense.

However, due to your
wonderful magazine, I found
out two things:

O I have an 0.10 OS Eprom (at
least it says so on the screen;
I've no intention of going for a

Turn to Page 100

Play this brilliant
arcade game by
- Brian and Marian Clark

I ihis peogram, which T for Model B in Fact divided i two cobour numbers SR

- onky, you st o command of & Aebd gus  (bogh Tight Buel ssd when the shell

i dug inta & hillbdde forvess. Thers are rewches ik edge of the floe it recogndses
many Lasky o8 (k. plats bibow you, and s howndacy of phay, This prevents the
an ke shore meore wre belng dis-  scone frem exploding. Gl el
embarked feam the landiog eraf. 8 The cobour an e scrots B ideetilled p F
Helicoporr gumsbips sppear from gme to by osing e POINT command fross | T Sl 21

Basle. However i was disegygpe R e R R e

T dime bo sEpport tee 1wk

ACCEPT our congratulations
on Vol. 1, No. 1 of the BBC
Micro User magazine. We have
however one or two criticisms.

We found the game
“Deathwatch” very difficult to
de-bug and think it would be
helpful if vou could follow the
example of Personal Software
magazine. Here we are given a
table of variables and a table
setting out the program
structure.

This makes checking much
easier and helps the beginner to
understand program writing.

We also found the print in
the listing very difficult to read
in parts, such as 0% and @%

are almost indistinguishable
and led to a lot of mistakes in
typing.

Once we had sorted out all
the problems we found it an
excellent program and a most
enjoyable game. — C.
Baverstock, Wantage, Oxon.
® Many apologies about the
faint listings — it won’t happen
again. 1 agree that we should
certainly try to explain our
programs, and welcome your
comments. However we have
only a limited amount of space.

We felt that Deathwatch was
already so large, and of interest
primarily to gamesters, that a

Variables table aids
in the bugs battle

detailed description would have
entailed giving it a dispropor-
tionate amount of space. How
do other readers feel about this?
We're always open to sugges-
tions.

Download
to beat
memory snaq

I VERY much enjoyved reading
BBC Micro User and look
Jorward to seeing many more
issues.

May I offer one suggestion,
namely that programs are
tested on all operating systems
before being listed in the
magazine. '

Deathwatch is an excitingly
visual game, much enjoyed by
our family, but under operating
system 1.0 it has an absolutely
lethal bug. Line 30 should read

30 MODE7:PROCTITLE:

PROCVBL:*FX11,0
Jor safe running. That last 0 is
absolutely necessary under 1.0

otherwise the program will be
subtly altered in various lines,
particularly 260, with fatal
results. '

Another point. Deathwatch
will not run under the disc
system due to lack of memory.
Luckily I can load it and
relocate it down from &1900 to
&FE00.

I assume it won't run on a

model A, so again, could you
test programs for all models, all
operating systems, with and
without discs, and warn the
users of possible problems. —
M.J. Parrott, Stockport.
@ Thanks for the alteration to
line 30 — quite correct, as was
your point about the discs.
However, 1 can’t take your
point about all models, as the
first line of the article
specifically states that it is for
Model B only.

As for the disc systems, as
you suggest it can be
downloaded. I usually set up
one of my function keys with
the following one-line program,
which I keep on each of my
discs:

&EOOQ

1 *kKEY O FOR LOCATIONZ=PAGE TO TOF:
Z(LOCATIONZ-2816)="LOCATIONZX:
M OLD

M

NEXT: PAGE=

.

I Chain this program, then
Load Deathwatch. By pressing
key f0, the program 1is
downloaded in memory, ready
to be Run.
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From Page 99

look inside). My gratitude to
Mr R.T. Russell (bug fix
program) as I can now get
“Galaxians” in with just a
couple of rewinds instead of the
usual 20. No problems with
other tapes.
O The Beeb Computer is mind
boggling. There's so much to
learn I don't think I'll ever be
capable of using it to its fullest
potential (I couldn’t write a
program to save my life) but I
can operate it OK and type a
bit, so I'll keep plodding on.
One thing I'd like to ask is,
as I have an Atari joystick, is it
possible to use this on the Beeb
with a little alteration (as per
page 20 of the magazine)?
I've sent for the 12 issues
offer for £10. Never thought I'd
do that. I don’t usually write to
magazines either, so I must be
quite impressed. — Tom
Wilkins, Gateshead.
@® Glad that you liked our first
issue. As for the Atari joysticks,
next month Mike Cooke
explains how to set about
making your own.

Trouble
with "FXO
IF you can keep the same

balance in future issues as in
No. 1, I for one will be most

grateful.
Many of us will be consider-

ing discs, printers, etc — your
guidance and advice would
prove most useful. I tried *FXO0,
(page 36) — it did not work —
C.J. Flynn, Bury.

® I'm at a loss as to why
*FXO doesn’t work — it’s never
failed for me. I can only
suppose you must have
perpetrated one of the follow-
ing:

O Used the letter O instead of
the number 0.

0O Used lower case instead of
caps.

L] Failed to press Return after
typing the line.

Short
changed!

I HAVE just finished reading
your first issue of BBC Micro
User. It is packed with really
excellent material, and I want
to send you my warmest con-
gratulations, well done!

I found Paul Beverley's
article on operating systems
very illuminating, and it com-
pelled me to let you know my
Sfeelings on the subject.

Beverley led me to discover
how I have been rewarded for
succumbing to my enthusiasm
for the BBC Micro, when I
bought a model B last Novem-
ber.

Now I know I have a ROM
based 0.1 operating system
machine, and, like probably
many others, I feel very dis-
appointed to realise that, after

having paid the same price as
that of the fully developed 1.2
version computer produced
nowadays, unless I spend an
additional £11.50, I am left
with an inferior machine and
missing on a vast number of
facilities.

One would think that after
the enormous success that the
BBC Micro is having, Acorn
could have the elegance to recall
all the wunderdeveloped 0.1
models and bring them up to the
standard specified, free of
charge, no strings attached.

BBC Micro User is, judging
it by your first issue, the most
exciting event since the creation
of the BBC Micro itself. It will
surely give the BBC Micro user
a wide scope of ideas and in-
valuable help in getting the best
out of our machines. Many
thanks. — 1. Suriol, Hove.
® Acorn point out that the fee
you pay will include a thorough
checking of the system’s
“health™ as well as the upgrade.

Hardware
on its way

EXCELLENT magazine, just
what we've all been waiting for.
Hope you keep a half page for
editorial, it’s nice to know what
you lot think!

For future issues — dissect
disc drives and floppies and
printers, in fact any Beeb add

on device. Show us pictures of
their innards and how they
work. Good luck. — R.E. Gill,
Middlewich.

® Thanks for the praise. We're
going to keep the editorial,
though you've no idea how
much extra work it takes! As
for the hardware, there’s going
to be plenty on the subject in
future issues.

Good spot
for chips

PLEASE could you tell me
where I can buy any IC memory
expansion chips, as I am in-
terested in the article you did
about upgrading your micro on
your own.

I would be pleased if you
could tell me this as I feel that
with more memory I could write
better and more varied
software. I would prefer it if you
could give me the addresses of
ones in my vicinity. — Tom
Lenham, Kingston.
® Try Watford Electronics,
33b Cardiff Road, Watford,
Herts. (0923) 40588.

Keep it

simple

A GREAT magazine, especially
for absolute beginners like me.
It’s simple and straight-
forward. Hope you keep it that
way. — A. Charnock, Sale,
Cheshire.

And finally, with tongue firmly in cheek . . .

Missive from a faint-hearted micro user

Dear Trev,

You know, it’s an ill wind
that blows, etc. Well Auntie
Di finally has....died, I
mean, and she’s turned up
trumps in the will. She’s left
me £400 on condition that I
spend it entirely on myself on
something I've wanted but
not been able to afford.

Andrea thinks this is a dig
at her, and she’s probably
right — Auntie Di never liked
her, especially after that in-
cident with the plastic
illuminated gondola she
brought back from Venice.
Still, don’t think ill of the
dead and all that.
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Anyway, with my windfall
I did it. I went out and
bought myself a brand new
BBC Micro and with the
quid left over I bought a copy
of BBC Micro User. The
pretty little girl salesperson
at Central Processors was
ever so nice and showed me
all about the Micro, leaning
over my shoulder to help me
with the keyboard. She
certainly seems to know
what she’s doing.

A. thought I was a fool
and said so, repeatedly. She
said it was a complete waste
of money and I countered by
saying it would have prac-

tical uses, which was a mis-
take because her reply was
an acid “T know what 3+4 is
without paying £400.” I
ignored this and told her I'd
write a program to help with
the household bills. “It’s
helped already,” came the
icy reply.

Mind you, I had a nerve
saying that, as I haven’t even
opened the manual yet. A.
won't let me unpack the
thing until I've redecorated
the spare room. What she
doesn’t know yet is that I'm
going to annex it for my
Micro.

As usual, though, it’s A.

who's had the last laugh.
Central Processors rang to
say my cheque had bounced,
so I rang my bank manager
to remonstrate and point out
Auntie Di’s magnificent be-
quest.
A. loved the reply: “Sorry,
it must be a computer error.”
Cheers, Bob.

P.S. Why don't they in-
clude cassette leads, or at
least tell you that you need
them when you buy the
Micro? Do BL make cars
with engines and petrol
tanks but no fuel lines? No,
don’t answer that.
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 Subscribe today!
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-and get 72 issues
for the price of 70!

Every owner of a BBC Micro — and
everyone thinking of buying one — needs to
get BBC Micro User every month. It's the
biggest, brightest, most authoritive yet
c8dmpletely independent guide to a machine
that has so much potential you will never tire
of reading about its remarkable capabilities.

You can buy BBC Micro User from your
local newsagent or station bookstall. Or you
can take out a 12 months subscription and
have it delivered by post.

As a special introductory offer we will send
you the first 12 issues of BBC Micro User for
just £10 — a saving of £2 on the normal »”
price, plus free postage. ’

To take advantage of this offer, which is '.ufe of
valid until March 31, 1983, fill in and return ¥
the coupon below.

¥r

No stamp is needed
If posted in the UK.

You can also order by phone,
quoting your credit card number
and the expiry date.

Ring 061-456 4157

between Sam and 5pm

Special rates for schools:
Send for our Bulk Order d"e
Form »” 3 m
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COMPUTER CITY

78 VICTORIA ROAD, WIDNES, CHESHIRE
051-420 3333

THE COMPUTER CAPITAL OF THE NUHTH — SUPPLYING 26504 MICRDEUMPUTEHS

NATIDNWIDE FOR EDUBATIUN BUSINESS AND LEISUHE

BUSINESS

SOFTWARE

Cash Book ACC .....cieesniisnissinivsias
Spreadsheet Analysis ...........cceneene

Invoices and Statement ..................
Commercial Accounts ...........c.uu.e
Mailing List .....ccccoonirmmmmemmniiciinnnnnania
LT e R RSN, (R wER

I L OMRED i ininseyvisnsinbala o

HOME ACCOUNMS ....oveieereeemerccsessasns
WOord ProCessor .....cccicviinisissssarasanaes

£95.00
£19.95
£19.95

.. £19,95

£19.95

.. £19.95

£19.95

.. £19.95

£19.95

BBC Micro Model A .

BBC Micro Model B .

BBC Model A Micro wlth GEI{
BBC Model A Micro 32K & VIA

14" Colour Monitor for BBC ......

BMC 12A 12" Black/Green
Monitor ..

Cassette Hecarder for EIBG
Single 5.25" Disc Drive 1DUK

Single 5.25" Disc Drive 200K .....
5.25" Discs for BBC 40/80 tracks ..
Epson MX80T type 3 for BBC .....
Epson MN8OF/T type 3 for BBC ...
Cassette lead for BBC .........ccceeen
‘:".1? 25
. 5229 94

Printer lead for BBC .............

Seikosha GP100 A Printer .........
Seikosha GP250X .......cccieavvmmnnienns
Listing Paper ........ccccccviiiisnnnsiinnnnies

oorre. £299.00
... £399.00

.. £338.30
.. £345.00

.. £287.50

e £90.85
.. £29,90

EEEE.DH

... £328.90

. £2.20

.. £373.75

£396.75
. E3.75

EET4 85
£19.55

B/B|C|

SOFTWARE

(N.B. All Software is copyrighted)

Astariod Belt (32K) .....c.ceoevmmicnisnnniaranns
Beebtren (16/32K) .....ccccounimmmimmrnnieian

Characters (16/32K) .......

Chess (32K) ...

Disassembler {16!32K}
Galactic Intruder (32K) ..

Hitch-Hiker (32K) ........ccoiviiniieieninna

Master Mind (16/32K) ............

Polar Bear (32K) .....cccccoieninisiinnscin
Space Kingdom (32K) ....ccccomninins

Snake (32K) ....coeeeenes

Sound Idea (16/32K) .....ccccvvviiviinrenns
Zombie's Island (32K) .....cooecireiiiinnins

£9.15
£7.99
.. £6.70
211 45

o £6,70
... £7.20
.. £6.75

... £6.70
.... £7.50
.. £7.99

.. £8.99

£6.70
. £7.99

Business Games .
Tree of Knnwladge b
Peeko- Gnmputen’Manual

ACOHHSDFT

Algebrail Manipulation F'af;l-c

Creative Graphics ....
Graphs & Charts ...........cccomimmmsininsinnan
Desk Diary/Manual ..........cccocnniiinnnnnnnns

Lisp Cassette ...........ocevniiininiananne
Forth Cassette ........ccccevneeninnrnns
Philosophers Quest ..........oooeeieiinnnnnns

Spinx ADventure ...........ccmeiisisaninane
IR i isiRbasinais v s e A i R e
STIAPDET ..vovseeresissiserarsssissasesisersisssasseisss
LT T et S S M T LS e
BrCBOE ACHON ...corssivies snessintainarses
T T R T A D e e e R e e
Meteors ..

Arcadians
Sliding Blnck Fuzzles

e R

.. £9.95

L 29.95

.. £9.95
£9.95
£9.95
£9.95
. 16.85
£1E 85
.. £9.95
£9.95
£9.95
£9.95
£9.95

21190

£9.95
.. £9.95

.. £9.95

£9.95

CUDE MBBIBE ......oviionsisrcssmmmminessnsusssse RIS

ERROE i s insmns i aintt ... £9.95

Super Invaders .. £9.95
BUG BYTE

Space Pirates {1EK] o AR e -

Space Warp (32K) .. ceeeee. £9.00

Golf (32K) .. cees £0.90

BBC Dragon QUESt ...............

BBC Fruit Machine ..

BBG Brlif .. civivon i issiiinsmnsssrsssinssrans
Polaris (32K) ..

BBC Chess {SEI{]

BBC Backgammon [16&}
BBC Multifile (16K) ..

Lots of
BBC Micro Books

e11.50

.. £5.50
£5.50
.. £5.50

. £8.00
. £8.00
T £15.00

|

SPECIAL OFFER

ORDER 2 CASSETTES - DEDUCT £1
ORDER 3 CASSETTES - DEDUCT £2

etc.

- LER ] L]

Ty T e e LT

MANGMAN ......cocmmiimimsiarinias
Mutant Invaders ...........

Baeep Beab ...........ccoccninmrninunnientaniniasanias
BaabmuUunCh .......cicimnmsmisissan
Super Hangman .........cccccuceisinmsnnsissans
IR i s i e A S b

Model A Invaﬁeré b e L

Model B Invaders ......cccccvriiaeninnse:

AT 5§ T IR G S

REEEEIE du A a AR
S A S R TN A R

Hyperdriu'e

CEATD BOMMIBET v strinvaninsmantnsnristess

A+F

EORRE LBIRY oo it irshisssidnssnssinns
P e e e e L kA A

Tower of Aros ..
Frogger .

Pharuahs Tumb

Painter ..

Please send me ........

| enclose cheque/P.O. for

* delete as applicable

INBITHY covivosisivoniinins
Address ...........

Telephone number ..
Dealers Discount Available

£6.50
.... £4.50

... £6.50

£4.50
... £6.50
£4.50
£4.50
.. £5.50

. £7.50
. £10.50
£7.50
£4.50
... £6.50

. £7.50

.. £6.95
£8.00
orer £6.99
.. £8.00

... £8.00
. £8.00

ORI Plo]W]E IR

SPACE GAMES

Swoop

AEREEFEEREDEBE @

Alien Dastrnyérs
Galactic Gummaﬂder

I L TR o i e e s s s e R g

Laser Command ............

Space Maze ...........ccmuersnmsissinninans
N BB ik ivsns s bamss v ey s en iy
Astro Navigator ........ccceeeviviiiicinnnnnns
Maze Invaders .........cooeeeeene

Ca g LN SN A W
Chess A ........c.ccueuiune

Footer ..
Adv&nture

Cow Boy Shn-:rt {Jut E

Munching Man .
Seek A ..
Eldoradn G-::Id
Roulette ..

Reversi A&E 5

Cat & MOUSE ......ccvnveiens

Trade enquiries welcome

OR Please debit my Access/Barclaycard/Visa® ...

ACCESS. BARCLAYCARD VISA ORDERS WELCOME ON 24HR 051-420 3333

COMPUTER CITY Dept. Q. FREEPOST (No Stamp Required)
78 VICTORIA ROAD, WIDNES, CHESHIRE WAS 7RA.

. £7.99

o, £7.99
. £7.99

£7.99
.. £7.99

.... £6.85

.. £6.85
... £5.70
oens X000

.. £7.99

cerenee BD.T0
PR o 5
S o
P . - L
creees E6.B5
coees £E6.85
... £6.85
vassnes EOLTO
. £5.70
.. £85.70

il e S R R R R SO EXPIrY QAL .....occeeeeeerinmnsranrerserasssssnnsnsssssnssssassssns
Send s.a.e. for Free Catalogue.

---------------------------------------------------------------------------
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GREAT B.B.C. PROGRAMS FROM BRITAIN’S LEADING SOFTWARE HOUSE
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g;h: B.B.C. o iy mwﬁfﬂgl gk WE ARE AUTHORISED DEALERS

Adventure £6.95 Cowboy Shoot-Out (B) £5.95 FOR ACORN ATOM, BBC MICRO
Filer £8.96/Micro Budget £6.95

World Geography (B} £5.95 S — & DRAGON 32

Timetrek (B} £6.95/Spacemaze (B) £6.95/

Martians (B) £5.95/ Astro Navigator (B) £4.95/ MICRO POWER LTD.

Star Trek £4.96/Munchyman £5.95/ Dept. BMUA4

Seek £5.95/ Eldorado Gold (B) £5.956/ Deduct £1 per cassette 8/8a REGENT STREET,

Cat & Mouse £4.95/Mastermind £3.95/ when ordering N CHAPEL ALLERTON,

Reversi 1 £4.95/Reversi 2 (B) £4.95/ 3 WO OF IMOre. A LEEDS LS7 4PE

Roulette (B) £4.95/ Gomoku £3.95/ Tel: (0632) 683186 or 696343
Zombies £3.95/ Dissassembler £6.95/ . _ .

Constellation (B} £5.95/Junior Maths Pack (B) £5.95. Please add 55porder P& P + VAT at 15% A _

Where?(B) £5.95 _
WRITTEN ANY PROGRAMS! Please Note: i

WE PAY 20% ROYALTIES I ;
FOR DRAGON, SPECTRUM. All programs are now available at all good

B.B.C. PROGRAMS dealers or direct frorm MICRO POWER LTD.



