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A+F SOFTWARE A+ F
PAINTER £8-00

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
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BOMUS Z280 Shots
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.0. payable to A&F Software (MICRO-LINK).
Telex: 667461

To avoid confusion please state BBC on your order thank you.
ATTN A&F
E 24 HOUR ANSWERING SERVICE FOR TELEPHONE ORDERS E )

061-223 6206
(24 hrs)
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AT ifyou a]ready havea B&CM 'mltm:r theﬁ you Imow fhat it
'---;ﬂﬂtatoy But neither is it suitable for business or -:'m%?
~ because it lacks the a s#ﬁi‘a’ge capact
" The answeris a TORCH Z80 D Thetwin discs store upto
K of data and programs, while the Z8(0 pmcessc:r board provides an extra 63K
" of user memory and Torch’s CP/M* compatible operating system — giving access to
the largest range of software currently available.
For tl.'ver bumness user, this means sophisticated word processing, financial
ntrol package For o has outgrown BASIC the
TDRCH C PACK can handle more co |, and specialise
languages — such as PASCALSGEQRTRAN, LISP and COBOL. 8
The TORE@HEZS0 DISC PACK comes complete with a
range of useful software, including a full disc function test, a
character redefinition program, a music generator, a Z80
menitorand system demonstrations: —
TORCH gives you the power and programt
launch your BBC micro into the world of serious computing.
e
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AW’( Shelford, Cambridge CB2 5LQ.
Telephone: (0 000 Telex: 818841 TORCH G. ‘
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ings and articles for publication. Material
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ings should be accompanied by cassette
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return of material cannot be guaranteed
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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-
ing is nothing like as hard as it might sound.
b
DO-IT-YOURSELF
It costs next to nothing to use your BBC
Micro to measure heat and light.
GRAPHICS
Learn to draw multi-coloured lines in the
next stage of our graphics course.
STRUCTURE
Play NIM = and find out how structured
programming can easily write itself. 1

GAME of the MONTH
Fly your helicopter to rescue King Kong's 1
victims — but watch those deadly rocks!

HOW IT WORKS
More about the operating system in our
HANDBOOK
An essential reference guide for Basic
programmers in an eight-page pullout.

conducted tour through the BBC Micro.
Save yourself the chore of keying in
programs from this issue with our cassette.

MONITORS

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




SOFTWARE

Programs galore — but are they all they claim
to be? Our frank reviewers give you the facts.

UPGRADE

Part Il 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.
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.

DISASSEMBLER

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

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 fo 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 evenrually lead up to
assembly language programming.

There were also reguests for
more of the “hard stuf]”". 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 af the BBC Micro’s ROM.

Deathwatch produced a large
crop of letters, almosit 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,
50 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 gratifving. 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.

e
o
e
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SPECIAL LIMITED

st any two programs at£19.95
Puyju amnzake one at £19.95

FREE!

“ CASH BOOK ACCOUNTS
- PROGRAM FOR
AN ] BBC MICRO . » .£95*00

One of the most innovative business
orograms on the market. Most serious
accountancy packages 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
management 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 will
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.9. monthly, quarterly or annually.

Coming soon:— Integrated Sales + Purchase Ledgers
“. .. the systems worked immaculately

when tested . . ."
“Mailist is a very professional piece of software . . ."

{(Which Micro & Software Review Feb 83)

It can do a powerful job for youl

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.

“Gemini’s range of software is in the vanguard of
the releases for ‘serious’ micro users . . ."
tools for using micros in business, scientific

{Which Micro and Software Review)
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 ail rigs!
* Comparing rentlease/buy options
* Processing the results of scientific experiments or field studies
* Engineering calculation models
* In fact, anything that involves repeated re-calculation of results presented in
tabular or spreadsheet format.

Program Availability Chart:—
L BK J
® e

SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95

FOR BBC AND DRAGON 32. Spreadsheet
processors have proved to be important

BEC micra
vl
& o B YK

o000
o000
o000
®

L

o000
o000
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II'S NEW
% SOFTWARE

Our business at petty cash prices.

IS INVOICES AND STATEMENTS . . . £19.95
> -f,'. ™ Compatible with most micros. See table. Ideal for the small

| business. A complete suite of programs together with
L | generated customer file for producing crisp and efficient
buslness 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 supert
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.

~ 5] MAILINGLIST. . . £19.95

'\ | Compatible with most micros. See table. A superb
dedicated database to allow for mampulations of names
L and addresses and other data. Gemini's unique 'searchkey’
systern 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
vou 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
& software with all that's necessary to keep control of stock,
1 || 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

C 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. Ideal 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

Special ACCESS card instant sales hotline
for GUARANTEED despatch within 24 hours . . .

Tel: 03952-5165

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

I DN BN NN DN EEE DN B B e O SN N S .
Tick the box for Program you require. Prices include VAT, and Package and Postage.

Please suppl:f the following cassette software

Make cheques and postal orders payable to Gemini Marketing Ltd
Dirvers Card Mumber

_Access Mumber _
signature

F--- s ey,

Exmouth, Devon. EXE 2QG.

Database .. e E19.95 00 TXE1 16K Database ...
SIc:uzk{olwl::-l o E19.95 0 BBC Cash BOOK g ortspe .o
Mailing List .. S e E19.95 ] BBC Disks = other ttles ... EE R
Invoices and Stamrnue nl:s rrmrmtratmsmsmsemsenennss B TES5 [ Csbome Disk Database ...
Commercial Accounts .. it £19.95 0 Word processor i o
TR Toae Ty S o e Rt -0y |- 7 L e S s e
MHamse A S =
Address el b

mMachine Type Memory Size Lt

| enclose

Gemini. Functional Software Specialists, 9 Salterton Road,

--‘

. £9950
. £95.00 O
.-E2355 0]
£23.95 0
E19.935 [

£19.95 [
. E19950

LT R L .
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auto-composer will compose and :
play the tunes. T-nﬁ:vduo. £9.50

All run on BBC Model B or Expanded
A work with all current BBC ROMS.
All prices include VAT — not available direct.
See the full range of Bug-Byte cassettes ot larger
brmdlﬁoFButh s, Micro-C, Spectrum,
Laskys or your nearest Computer Dedler.

: e U Pl | DEALER ENQUIRIES WELCOME — Write 1o
Q — ' L X s Barbara Smathers for Free Introductory Pack.

‘-

N .
- "‘ FOR THE 32K 39
BBC MICRO

100 The Albany, Old Hall Street, Liverpool L3 3AB
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NEWS

SALES of the BBRC
Micro have broken
new records, and the
production target has

been increased to
12000 a month in
order to meet the ever-
increasing demand.

Latest figures
released by  Acorn
show that in February
nearly one out of
every five customers
paid extra to have the
Econet interface
fitted.

Most were for the
educational market.
But a substantial
number went to mul-
tiple wusers such as
British Telecom, the
DHSS and the
MNational Physical
Laboratory.

- Econet given
the ITC seal
of approval

ECOMNET — the low-cost
networking sysiem that
can allow up to 254 BBC
Micros o 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 BRBC
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 n
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 15 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 1t
means «isc

storage,

4

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
" Econet.
The first. due out at the
end of this month, re
quires the use of one of
their earlier systems (o
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 delaved. They
will not be officially
launched until the end of
June.

iwo versions ol

CASSETTE BREAKTHROUGH

AT last there 15 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 15 that
they are one of the
countrv’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.

April

® An Econet sysiem
links these BBC Micros
with other classrooms af
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
U'ser 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 is that
it cannot even divide by
ten properly.

For example, some
thing like 576 divided by
ten gives 573.9999 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 15 also said to be
having difficulties with
the new basic.

1983 BBC MICRO USER 9




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 Miecro 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
**The 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 1S 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, peneral
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 R

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

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

Our system needs 1.0
Qr over.

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

Following on this

Sideline takes over..

FOUR BEBC Micros, linked in a work
ing Econet 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: “lt seemed at the time
like a good idea for a sideline.”

It was the phenomenal growth of that

sideline

showroom,
Micros, software and books.

that
with its

the new
of BBC

necessitated
ranks
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M IS WAITING
HAT 1.2

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”.

| USING the latest tech-
nology, Blackboard
Electronics have linked
an elecironic ECG to the [
I BBC Micro.

It uses a length of
optical fibre coupled to
an opto-isolator to ensure
that the patient is isolated
from the mains power
| source.

Retailing at £46, the
unit has the advantage
that its electrodes do not
require the use of saline
gel, as they are mounted
on velero straps.

The firm has been in-
undated with requesis for
its range of BBC in-
terface products,
particularly from educa-
tional establishments.

Coming soon is an
electronic stopwatch
which measures to an
accuracy of one
microsecond.




' ACORN JOIN IN
WITH PROJECT

THE BBC Micro has
been called in to play a
leading role in a mas-
sive £3 million project

designed to
siderably

con-

UNIVERSE

expand the came last month when carried out successful
use of micros in high BBC machines in Lon experiments with high
speed, long distance don and Cambridge speed transfer and re
communications via litlkn:lL.'. to each other via ['l-.ll..'"l..i.l.l of text _en‘.-d
_ F satellite. pictures to and from
bﬂtflllthl This was made remote databases.

Acorn s top L‘,rlf-fl_l'li.‘L‘T“u possible By a HPL‘L‘iEﬂ l.-.ﬁiﬂ:-‘_ this method th_\?_
are the latest recruits 10 jpierface  developed by can store individual
the three-year Project  acorn subsidiary Orbis  screen frames for image
Universe, a unique Computers. They are analysis.

collaboration between the

government.
and private industry.

The aim of this world
beating programme is to
develop economic ways

universities

now working on several
unigue devices for high
speed communication
between computers that
will be used as part of

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

f enabling simole Froiect Universe. and Engineering
of enabling simple Council’s Rutherford
network terminals, such Demonstrated Labaoratory.
as the BBC Micro under Orbis general manager Although much of
Econet, to talk to main- Peter O K eeffe said: “We Project Universe's

frame i_'lI'lr'I'I]"-l.lll._'F:"- m any

I:L'ILH'I[F}.'.
This

ACCEs58 10 vaslt

will give

them
stores of

have now demonstrated
that the BBC Micro is
capable of being used in

activities is still in the
development stage, a
pilot scheme i1s expected

. : ; three different levels of to get under way next
information held on the networking Acorn’s vear in which banks and
WELE.b Rl O own Econet system, insurance companies will
a3 o which is used principally be invited to use the

Fhe first public 5. oqycational comput satellite links for inter-
demonstration of the

BBC Micro's role in this

ambitious

ing. over the public tele
phone line via an RS423

national data transmis
$10N exXperiments.

s enterprise link. and connected to the
high speed Cambridge ]
—— i Ring.” | ND Eh
‘/ The Ring is a pioneer rw
- . ing system in which
’ ?ﬂﬁ éiéﬂﬁa | !;w:;g .E::f?‘-:”s*\,é."wg _Pii-;ki-lh_ n|-. ;_|_'_|:__'\I|.IhL'L|- lna" fur
M it raret intormation circulate at a
$ wimind N %: W CaTERR data transmission rate of | s |
i . i i T one megabit a second. a mlcrn
Td 5{% E !w;t Ll fisﬁ%: At the I‘n._‘:l.rl_ul'r.hu pro L i _
' ject is the Orbis-designed FIFTY pounds towards
- et e = interface based on the | your BBC Micro and an
the o Motorola 682000 micro interest-free loan for the
SLLers Lo, info 1 e processor. This latest rest! That's the offer the
of T (WD e it MICRDE I | ! 1 i = T
rachair Shepslng state of the art chip is Morth West E.I:.Lm-::L_;q
u:'E: hvsissi e 5 1 Agory Aunt capable of handling up to H“H!Td have made to their
rong Routes bt SMCRON R ALl one million instructions a staff.
bed [ |[F_: i,.-.a»_;:;:s b Echue at L ¥ i @ ey On top Gl thik
4 - e T . generous offer, they are
Te ﬁiﬁﬁiﬂmmw = '53*3 - Graphlcs prepared to pay the fees
e ____-/ As many as 12 more of any of their staff who
ﬁ of these satellite links are | undertake an approved
4 now bheing made for the Mational Extension
- LAST month's launch of provide micro enthusiasts  tag, ranging from 50p to next stage in the develop College Basic course.
ted BBC Micro User co- with up to the minute £8. One of the first ment of Project Universe Not surprisingly, there
in incided with the start of news about their programs to go on line Other teams actively has been a great
f_ Micronet, the new over- favourite machine as its via Micronet was the involved in Project Un response. Norweb have
i:'- tlu:-t:lep.hnnc elecironic provision of down- arcade game Death- iverse ar¢ from Univer even organised a com-
7 magazine. And our loadable software. watch, which we featured sity College London and petition to find the best
4 arrival was duly recorded in last month’s BBC Loughborough Univer piece of job-related soft-
. in Micronet’s news sec- Free Miero User. sity who are operating | ware written by their
A tion, with a two-page When the service Already more than the BBC Micro as an staff. s
by story about our plans. opened there were 100 10,000 people have interactive graphics ter Are there similar
However, the attrac- free programs ready for  applied to join Micronet. minal, using a low-cost schemes under way in
- tion of the new service is BBC users, as well as 50  One in four of them are system also developed by | other firms? If readers
i not so much its ability to  programs with a price  users of the BBC Micro. Orbis. know of any, please write
They have already and tell us.
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Mars business system for Z80

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

Dr Music
likes
Micro

STAR of the BBC-TV
series. “Make the Most of
Your Micro™, has un
doubtedly been Ffuzzy-
haired Dr David Ellis,
one of Britain's foremost

exponents of computer
music. Last month he
was seen giving a

virtuoso performance as
he demonstrated some of
the musical capabilities of
the BBC Micro to pre
senter lan McMNaught-
Davis (seen with him in
our picture).

Said David: *1 think
the BBC Micro has great
potential for making
music. It could become
one of the most cost
cffective sound systems
available.”

Mars on their BRC
Micro ZB0 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

%
FEPTRESL %

own business machine is
promised for the end of
the vear. 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-fixated editor
could undersiand: “Did vou know I'm going (o
have a micro-programmer?”

BARRY WOOD’'S TAILPIECE

IT'S not different —
it's transparent.”’
That's the latest com-
ment from Acorn
about the new Basic
ROM. :

Well, perhaps our
editor swallowed that,

us who've suffered
from Acorn’s ROM
saga in the past will
be more sceptical.

We're too used to
Acorn’s announce-
ments. And as for this
one, weil, “it’s not
different — it’s trans-
parent.”

* % W
I'M sure we're all

but I'm sure those of

excited to know that
Atorn have taken a
giant step for
mankind and brought
the BBC Micro into
the world af satelite
communications.

Might I suggest
that someone at Acorn
try ringing the phone
number they give on
their literature? The
lack of response they
gel might prompt
them o take a piant
step into the world of
the telephone.

* & *

SOMEWHERE at
Acorn there is a
genius. I can picture

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 Spurhng.

One unusual feature of
the programs’ structure is
that they incorporate a
monitor which allows
adults easy access 1o
details of the child’s per
formance.

him now, all acne and
enthusiasm, beavering
away in a basement.
It’s he who is respon-
sible for the steady
flow of operating
systems, basics and
dise [filing systems,
each better than the
previous version — or
at least with a few of
the mistakes cor-
rected.

In the interesis o‘,“

us all, why don't
Acorn rescue this
genius from the

depths, take him oul-
side and shoot him?

* * W
LATEST academic

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
costing many times the
price.

Cost of the package 1s
£10.

Wanted
-agirl
micro

mech

WANTED — a female
computer engineer to
work on BBC Micros!
Mo, it's not sex dis-
crimination, it’s just that
Lyn Farmer, managmg
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
Vears ago.

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

So if you're 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
USE.

pronouncement that
affects we “toy” pro-
grammers — or micro
enthusiasts, as we like
to be known — is to the
?ﬂ"m that the proli-
eration of these mon-
strous machines s
causing our children
to become “intuitive”

pro, mers.

} his is supposed to
be a bad thing.

The academic
mafia, it would seem,
would rather that we
protect our children
from wundisciplined
doodling with the
malignant micro until
they reach the rarified
atmosphere of the

universities.

There they shall be
taught at the aliar of
mainframes, learn

well the rituals of
structure, and speak

in tongues of Pascal.
I'm all in favour of
intuitive

agranm-
ing. I dﬂﬂgr:’lhk that

messing about wirth
Basic will spoil them

Jfor higher ¢ %

As our beloved
editor quotes in his

forthcoming book,

Zen in the Art of
Computer Pro-
gramming: “"When the
programmer is ready,
the language will
mm.]i
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Official 1 (9 Dealer
'BIB]C)| e

System £95 Installation £20
M OdEI B E399 . el . BBC Single Drive (100K}
{price includes VAT, Carr, extra £8) 5 e : e EEBU i EE CIII'I'.
Complete Upgrade Kit £50 ' BBC Dual Drive (BOOK )

Installation £15 EPOA

Individual Components also e A wide range of Software from Acormn,

available, — BBC and others for education and fun
; : in stock

All mating connectors with e

cables in stock.

‘VIEW' BBC Word Processor ROM £52 BOOKS

Basic Programming on BBC £5.95
Teletext Adaptor £196 30 HR Basic (NEC) £6.95

Let your BBC teach you to Program £6.95

2nd Processor (6502) + 64K RAM £170 BBC Micro Revealed £7.95
Assy. Lang. Program on BBC £8.95

2nd Processor (Z80) L E‘}K F‘Dm:‘ﬂ oA} £170 Program the 6502 £10.75 6502 Games £10.75
Please Phone fo Check Delvery Detads on NMew Add-ons 6502 Software Des:gn £10.50

WIDE RANGE OF SOFTWARE HELD IN STOCK
For Full Details of Add-ons for BBC
SEND or PHONE FOR GUR BEBC LEAFLET Send for our Leallet.

BBC COMPATIBLES'Y"” 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 Single Sided 40 tracks £15
matching cabinet. Single Sided 80 tracks £24

SINGLE DRIVES: 100K £190 200K E255 400K £345 Double Sided 80 tracks £32
DUALDRIVE: 200K £360 400K £480 B8O00KEG10 pEp £2/ pack

Carr. £6/Single drive £8/Dual drive. Disc Cable: Single £8 Dual £12

PRINTERS

NEC PC8023 BEC EPSON MX80 & 100F/T3 SEIKOSHA GP100A

¢ 80 Cols. 100 CPS = Proportional » MXB0: 80 Cols. 80 CPS » MX100: 136 * B0 Cols. 30 CPS » Self Testing * Hi-Res
Spacing * Hi-Res & Block Graphics Cols. 100 CPS = Bit Image Printing Graphics * Standard & Double width

» Bi-directiondl Logic Seeking * Forward » Hi-Res Graphics * Bi Directional Logic  characters only

& Reverse Line Feed # International & Seeking * International Characters £185 + £6 Carr.

Greek Alphabet * Auto underline ® 32 Print FONTS #» Auto underline

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

buffer MX80 F/T3£325 + £8 Car.
£345+ £8 Caﬂr/ MX100F/T £425 + £10 Carr.

H
Please send SAE for our detailed price list of f '
glectronic and computer components

s

MONITORS Kaga 12"' Colour Monitor RGB Ferguson Cassette Recorder
£250 + £8 Carr. £26 + £1.50 Carr.

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

£269 + £8 Carr. £107 + £6 Carr. 7 pin DIN 3 jacks £3.50

Microvitec 2031 20" Colour Monitor  Hi-Res 12" Green Screen Antiglare 7 pin DIN pin DIN + jack £4.00

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

We carry a wide range of connectors and assemblies, Microprocessors, RAMs, EPROMSs, Crystals, etc.
Price Lists, Leaflets available on request. Large stocks enable same day despatch on most orders.
Special pricing for dealers purchasing in guantity.

Tecanomaric L T

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1IED Orders from Government Depts. & Colleges etc. welcome
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 P O A =)

(Tel: 01-452 1500, 01-450 6597. Telex: 922800) E s i EN

305 EDGWARE ROAD, LONDON W2 A CE o i '
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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 15 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 (RB0x735).

@ Seven background colours.

® Mixing of any display and back-
ground colour.

® Hiding and revealing text portions
on the screen.

® Enlarged (doyble 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 YDU statements.

All of the effects apply only to the
line on which the special character 1s
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

SWALLOW

TELETEXT
MODE 7

By PAUL LEMAN and STEVE

AT first sight MODE 7 looks as
though it will produce easily readable
characters but not much else. With a
little effort, however, it can be made to
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$129RED letter day.”
or:

100 vpy 129

105 PRINT"RED letter day.®

Note that the text starts in column 1
(second character in) because the
colour character appears as a space.
This is unavoidable.

The colour of a word can be
changed by changing the colour
character. The whole word does not
have to be reprinted.

If the colour character preceding a
word or phrase or line is at .position

L ] N R J
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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 Y1=P0S:Y1=VPOS

130 VDU 31,1,Y,New, 11,Y1
140 ENDPROC

A phrase or word in the middle of a
sentence is 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$1IS

30 REM CHR$129=RED, {35=WHITE

40

30

100 PRINT*YOU HAVE MADE A"iM$i"IN ANSH

ERING"

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

10 MODE 7

200 DEF FNdisplay!word$,colour)=CHR${c
olour i +word$+CHR$123

10 red=129:qreen=130:yvellow=131:blue=

1Th
4wl

160 PRINT"THE NEXT WORD I5"iFNdisplay!
“REL" ,red!

{10 PRINT"BUT THIS WORD IS"iFNdisplay!
"GREEN",qreen)

120 PRINT"HOWEVER THE WORD"3FNdisplay
(“BLUE",vellowi;"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
CHR$157.

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

100 VDU 157

Line goes white

100 VDU 157,12%
Line goes white, text red
100 VDU 129,157,130

Line goes red. 1ex! green
{three characters (ndenfation)

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.

100VDU 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 CHRS$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 CHRS$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 XY (not
checked by the program). X must be
greater than 1 and Y must be less than
23, because two rows are needed.

19 MODE 7

20 PROCkig("hello®,10,10)
30 ERD
100 DEFPROCbig(texts,X,¥)
110 LOCAL oldX,oldY
120 oldX=P05:0ldY=VFOS

13¢ VDU 31,X-1,Y,141 :

Rig leiters from column X

140 PRINT text$;CHRS$140:
Print text and murn big letrers off
150 ¥DU 31,1-1,Y+1,141:
Second row
160 PRINT text$;CHR$140
170 YDU 31,0141, 0ldY
Restare 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 CHRS8153.

100 PRINT CHR$14SCHR$154CHRS180CHRE1SI
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
is 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
CHRS$159,

100 PRINT CHR$146CHR$15BCHR$185CHRS1S0
CHR$186

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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More
crib
cards

to stick
on your

BBC

Micro

numbered set, starting at 160. The
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

Thus the symbol:

o

“bits” of a byte _ B
=T | is represented by the Ascii code
il g | 160+1+4+16+64=245.
i Remember to always allow room in
| | the display for all the control
4 8 characters if you are mixing lots of
effects. The moment a control
16 64 character is overwritten it ceases to
[ have any effect.
Programmer’s guide Programmer's guide 3
v 1/c/rjof 109 g TOEEE kL] .
O86GE MODE 7 COLOURS U860 MODE 7 CONTROLS
TEXT GRAPHICS SPECIAL CODES
NUMBER Lo NUMBER NUMBER EFFECT
136 Flash foreground to background
—}Ehg R T e [~ 137 | Stop flashing i
130 Green 146 140 Normal height Wi
i 131 Yellow 147 141 Double height on
o A e - 153 Return to CDI'IIII'IUDIJS mnde_grapuhu:s ]
13‘? . Blue ._E -0 154 Turn on separated made graphics L
133 Mdgentd 149 156 __Ewm:h to I:riach: background
1EF 157 Set background to current foreground colour
1 S Foacd B0 cbly ot
— Oen | %@ ] [[158_[Enable hold character
135 White 151 159 Release hold character

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

this ad.

We stock all the following:

BBC MICRO Model B
DISC I/F KIT

£399 incl.
£95 incl.

All Cumana Disc Drives including Utilities
Disc and DFS Manual.

100K single sided .
200K single sided ..............cceeiean
400K double sided 80 trac k

veen. E230 incl.
.. £265 + VAT
. £3456 + VAT

PRINTERS
BRI B e e
Spark Jet

£199 + VAT
. £365 + VAT

Flease _{Jﬁﬂﬂf for .i'a:esr prices on abdve.

SOFTWARE

The Morth'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.

We also supply Professional Standard Business
Software including Integrated Accounts, Pub

Stock Control and Video

Shop System.

Plus TAILORMADE SOFTWARE TO ORDER.
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COMPUTERS

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

e 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, 1JK (Sinclair), Superior Sofiware, Bug Byte, Program Power, Hessel, Procyon.

BBC MICROCOMPUTERS

WITH THE LATEST 1.2 OPERATING SYSTEM

DARE YOU
ENTER?

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 cost.

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 Microinto a
Prestel/private viewdata receiver. £1 38.00

£175.00 all inclusive

Program, verify, read & check for
blank
2516, 27186, 2532, 2732, 2564,
27128, 27256
Single Rail Eproms.

ALL ABOVE PRICES INCLUDE VAT & CARRIAGE.

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

ELTEC COMPUTERS

217 Manningham Lane, Bradford, \
BD8 7HH. ﬁ

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 1 didn’t
know I needed until I 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.

10 REM ERROR ONE
20 LET EILEEN=31
30 LET X=35

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.-1
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 1 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 vou don’t — line 45 is fairly
obviously left over from a previous
program.

'10 REM ERROR TD

20 LET EILEEN=31

30 LET 1=35

40 IF EILEENCIS THEN PRINT °Eligible"

45 IF Door$="0PEN" THEN PRINT “ENTER

AT YOUR PERIL"

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

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 also
that the line 1010 is not treated as such
by the micro, but as line 10.) Moral —if
you use AUTO, don’t forget it!

1010REM ERROR THREE

20LET EILEEN=3I

JO30 LET x=35

401F EILEEN<JIS THEN PRINT “Eligible®

Typing mistakes are another fruitful

“source of anguish. If you put in NAD

instead of AND or PINT instead of
PRINT, vou haven’t been paying atten-
tion to your typing, and more care is
needed.

The BBC Micro will flag your errors,
and they're fairly easily picked up by
comparing the original with what you
typed in. Try running ERROR FOUR
to see this. (Incidentally, if you mispell
a variable the micro will probably give
you the message “no such variable™.)

10 REM ERROR FOUR

20 LET EILEEN=31

J0 LET X=33

40 IF EILEENSX THEN PINT *Eligible’

Some typing errors aren’t so easy to
spot. In fact they are masters of
disguise, the Scarlet Pimpernels of the

i
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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 “QO”, 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 REM ERROR FIVE

20 FOR X=1 TO 10

30 PRINT “YOU'VE CONFUSED "D’ AND
rﬂ! "

40 NEXT

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 keyvs 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 %=1 TO 1D
30 PRINT "YOU’VE CONFUSED '1° AND
400 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 3,3.5,44.5

can become
DATA 3,3,5.4,4.5
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 ERRDR EIGHT

20 LET HER=3

30 LET Xx=2

40 IF, X<HEATHEN THEN PRINT® YOU’VE
RUN A VARIABLE AND A KEYWORD TOGETHER
TO MAKE A NEW VARIABLE NAME"

10 REM ERROR SEVEN

20 PRINT TAR (10)3"YOU'VE MADE A
SPACING ERROR"

I0 REM IT SHOULD BE TaBi{10) NOT
TAE spacet i)

As you probably know, BBC Basic
allows keywords to be embedded in
variables. That is, you can have vari
able names like GOODRUN and
SHOPLIST, but you cant 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>MONEYTHEN PRINT

“*BROKE!"

The point here is that the micro, un-

concerned about the embedded key-

-word, looks for a wvariable 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 yvou 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. | 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 REM NMISTAKE

20 VDU 28,5.30,1730

30 COLOUR D

40 REM THIS PROGRAM ATTEMPTS TO
30 FRINT "1,2,3,4,5'

b0 COLOUR 128

70 FOR 0=1 10 5

80 Print TAB 191, U, ."}

0 NEX
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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
guotes, 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]

Motice that PRINT itself remains in
capitals. This is because it is a special
Basic word — a keyword. For the BBC

into error!

Micro to realise that it has a special
meaning, it must be written in capitals, [
as must all other Basic words. For the
moment, keep Caps Lock on — this will
prevent you from falling into this error.
So far we have given the computer |
one instruction at a time, which it carried
out immediately after we pressed Return
(assuming we'd typed it correctly).
Sometimes, though, we want to give
the micro a series of instructions and
then tell it to carry them out. for in-
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 try it, this |

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 us
what to do next. Such a sequence of in-
structions is called a program. Notice
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 out
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, a
text-only mode with:
MODE 6 |Return]
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Now type:

NEW [Return]

NEW is 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 vour 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 vyour program should reappear.
We'll call it Program One:

If you have a problem don’t
worry — list your program and
look for the lurking mistake

10 PRINT "PROGRANMING"
20 PRINT "I5®
30 PRINT "EASY"

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.

S0 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 “PROGRANMING"
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 107.
(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

>
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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 1 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, |
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
you'll 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 PRINT *IS8"

25 PRINT "RATHER®

30 PRINT °SIMFLE"

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. 3

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"

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

3G PRINT “MICRO®
33 FRINT

40 PRINT "USER"

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

10 CLS

20 PRINT “BBC® °
30 PRINT “MICRO® ’
40 PRINT “USER"

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

10 (LS

20 PRINT " * “BBC"
30 PRINT ' 7 *HICRO"
40 PRINT * ' “USER"

Actually we can achieve the whole of
the above printing on one line with
program Eight:

16 CL3
20 PRINT °7*BBC""'"MICRO"’ " "USER"

|

1.2, 4

BBC MICRO USER April 1983




ne

:}.-_
[<]

i
= |

15t

151

EC

do

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

10 CLS

20 PRINT “HELLOD";
30 PRINT "DUT";
40 PRINT "THERE"

The output you will get is:
HELLOOUTTHERE
1e. 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:

10 CLS
20 PRINT "HELLD DUT THERE*

However, as | 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:

1¢ PRINT "] *

20 PRINT “FEEL"
30 PRINT"DIZZY¥""*’
40 GOTO 10

f

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:
L]

LL S |
LEEE L
T
o
T
LE
LE ]

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 is going
wrong with this program?

10 CLS

20 PRINT "THIS IS "
30 PRINT "VERY SILLY"
40 6070 10

v
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L::jl :u:‘rd'riplf'lsi{i*; j Sth)Iﬂcq‘ri;)r & superscript MISCELLANEOUS
b e b = sy ittt CONNECTORS Plugs ~Sockets
DISC DRIVES 'TEAC' BBC Italics & underlining Only £324 |£7 carr) RGB (8 pin DIN) Sijtl’l.‘: 45p
Compatible Printer Interface Cable for BBC £12 RS423 (5 pin Domino) 30p 40p
i Cassette (7 pin DIN) 25p 65p
ECOMET (5 pin DINJ 15p 25p
Mx"mFTI‘(3 Paddles {15 pin "0} £1.10 £2.15
15" Carriage, 136 columns, plus all the IDC MALE Headers _
facilities of MX80FT /3 Only €426 (€7 carr) o fit BBC PC Board
i ¥ K 2 % 10 way (20 pin User Paort) £1.00
2 x 13 way (26 pin Printer Port) £2.00
ST NG PAPER 2 x 17 way (34 pin DISC Intr) £2.35
LI I 2 x 17 way (34 pin 1MHz Bus] £2.35
| - " o 2 » 20 way (40 pin Tube] £2.50
' ® USH0A- Uncased, Single sided, 81" =9} FH’_"fU'“ paper plain or “"Ffﬁj : bt Lol
40 track, 51~, 100K £125 {1000 sheats) £7 {150p carr)
® CL50A —Cased, Single sided, 15" fanfold paper (1000 sheets] Official JOYSTICKS £11.50/pr
40 track, 51'. 100K £150 £9 (150p carr) |
® CS504 - Cased with own Power Supply Teleprinter Roll lecono paper) £3 (£1.50 carr) |
i Vil b = gt : ekl LIGHT PEN |
5/5 4l track, 55 100K £180 All parns available for the Acorn Users “SHINE A
® CDE0A — Twin Cased with owen P3LU, LIGHT Ligghut Pen article for £8.50
: y siddad, 40 track, 51, 200K £350
[ ] Singke Cased with own PSU MON ITDHS |
- Rt i -l- { ‘- s |"|I‘,:||P-\”,_1,_-. l-|I:I| WARE for BELC |
Single Sided. 80 track, G 200K £250 W 1 by fe Wil Charterad Accour |I ints and
& CDS0E Twin cazed with own PSLU ogrammers. ldeal for small and |
Dowlle sidled B0 track, 55" 400K - dium size companies
1 ,,I| il E, , V.J."., own PSU o ® CASHBOOK ACCOUNTS PACHKAGE £82.00 |
' i SPREAD T ANALYSIS
| ke sicded, BO track. 517, BOOK £599 . ﬁlrﬁ_,_}.”ﬁ”” ANALYSIS iy
1 ® Mitsubishi Slim Line Uncased. Doubla
density, Double track :_|1' One INVODICES & STATEMENTS
Megabyies, track density 96TPI, track 1o Has customer file to produce Ineoices & l".l.u.ll_l'l..
track access time AmSe OMLY £249 :I:I_I_L:j::.l-i.ll_llil r,1l ;I.|.11,I|I..|;.:..u',._-j.l ide gutomatic W
® Single Drive Cable for BEC Micio £8 MICROVITEC 1431, 14 Colour Monitor. RGE Input. las il i £17.35
® Twan Drive Cable for BBC Micro £12 used in BBC Prog | | g e ; :
| - . iy ® COMMERCIAL ACCOUNTE
| & 10 Verbatim Diskettes ‘?'4' ", 5/ sded £18 Frice including « [243.95 {carr £7 « The Teatwres include: D vlj Cridit Sales
| ® 10 Verbatim Diskettes, 517, D/ Sided £30 ZEMITH 127 Green E Cash Sales, Credit Purchi Sales Ledger
Excellent res EBD (carr £7} Purchase Ledger Bank Accoun var ta dane
summary. & fully intaractive program suitable for al

businesses, Files can be saved andd loaced, Lsefol

A :..:l I:l:.l:,t.lrli‘" hl.-?.l'n.' ;.I-llllllr:.. ] ::".ll-l:lllh;llxl |é|.|I'I|I|:'|:-|-<I|Ir: I-:' sy I.
| 8BC AEY00 CASSETTE RECORDER & i ot errss | |
; PRINTER ACC. & MAILING LIST

& dedicated databass to allow manipulaton of
q  Addresses and other information. The
stern fives Turther 10 user

Top quality Shim-line, portable Cassette
Recorder. ldeal for Computer use.

e saarchkay =
definable parameters for own selections. Facility to

Mains/Batt q:-[|1:I:;'|1F'|'| with counter £28.00 fingd name or detaill when only part of the detal 15
C12 Computer Grade Cassettes in library 1. Prints labels in variety of user spe EI'III? -
CASESs. 3 i
40p ® DATABASE
The program that everybody neads Facility
imcludes: Sori Search, List print if req., ideal for
Ca r application CAn Write your own
1 C x tO SUIt yOour re pith larmithEss number of
antries on separate casseiles E17.35
10 Tractor STAK-PAK ® STOCK CONTROL
Feed, 80 Columns, Takes tedian oul of stock ¢
30 CPS normal & double The unigue and money. Routines include st
width Char. COmMputer program reference numbers, minimum § |
Dat res graphics. Parallel interface std. Qur filing and storage summary. line print records, quit k stock summary
price includes FREE 500 Sheets of paper system. Made of ackl/chelete stock, et £17.35
ONLY €175 (F7 carr.} tough black ® HOME ACCOUNTS
|;.|.;|~_'.[i:_; theseg Runs a complete homa finance package for you
i A compact drawer with every facility nec iy for keeping track of all
® SEIKOSHA GP?EUK 10" Tractor .F":,!'Hd_. . -'\|_-('1|Fr_||'l'3-; el expienses like, H.P., Bank, Marigage, et £17.35
BO col. 50 CPS, normal & double width & cassettes each ® WORD PROCESSOR
height characters, R5232 & Centronics and lock together This program features routine:
= % 1 i o . S Ty T ATV and expensive programs, W g
Interfaces standard. £235 £7 carr| vertically to form miniature cabinets of any 000 worde {approx) in memary. Idesl for
height. Each drawer section has two Agfa C12 L‘E_E':;L"F“Ir_:l‘l .I'.I.'."'..r:,“ Il-l:-:“kl-l--lr- 'I'JI"I_I_ ;..f:.--
® FPrinter Cable to interface above Cassettes with labels plus external index card H.',.;,,':|._,,,.i,.:.'|_'|,,':.. edit taxt, display text et i
printers to BBC Micro £11 Five twin Paks {10 Cassettes) E6.00 £17.35
sl
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— S ——
CHARACTERS (16K/32K) £5.80 %
SPACE GAMES Makes redefining of Invaders, Foraign
Characters, Technical symbols, etc.. character
ALIEN DESTROYERS (32K) ; £7.95 shapes simpler. Clumsy binary and hexadecimal
Sensational, high speed ‘Invaders’” program notations are not reg. anymaore.
with an abundance of features. This program
has many unigque extras e.g.: ‘Battle Analysis’
showing the number of each alien type shot CHESS [32K) : _ £9.35 WORDWISE Model B
down. An excellant machine code program with Without doubt the most sophisticated pigce of
superb Mode 1. colour graphics, 6 levels, play software yet written for the BBC Micro. Wordwise
] ASTRO MAVIGATOR (32K} £f6.95 black or white. illegai moves rejemgd_ ‘Bn :nn:alnfns a[llatglfmuguul I-'-:"Irl‘l |Jlrr:|:-255|ng realum{s'_ il
Na'u'i ata YOUF Way thmugh a variety of Dﬂ-ﬁﬁﬂnt' casting, take back of moves and er:-;fnr'l[] characters, words, sentences or any defling
lreac%ermm caverns, inhabited by killer display of player's cumulative move-time. ?:é::é:n:?n:::::te1:;;-.-111?1 r;il:t?:'l;;ﬁgu?;eﬁ?pﬁi
rockmites. Thare are 5 S::Iill Ietéels and the top mare complex facilities such as search and replace or
L S vl o i s Bomie CowBoY SHOOTOUT (3210 cono: | IR semens ex s o oo o6 s
grap ' EU;-IJI hi}atr:,]re_ 2 player. cowboy shooting game. Wordwise will work with whatever filing system is
ide behind the cactus plants and moving currently implamentated. Supplied with full fitting
- :%E;DAEWBE;;y:aﬁ?:r;m-.;a“f idmfgfﬂ chuck wagons until they are shot away. Shoot i:_ﬁ"'-"“i“:"“ and a spiral bﬂul‘ldf manuzrlll. We .b!-"r:'e"-"f
fa s p H H H this e rOCEsSsOf Compares favouran wilh thosa
the .;_rcade griginal. An inspired piece of ‘ your opponent and avoid getting hit yourself. L:I::I:Ir:?::l maii'w times as rsul:,h !
machine code programming producing one o .
the most exciting games around ELDORADO GOLD (32K} FE.50 Spacial Offer — ONLY £35.00
Legend has it that old Bill McCusky, who met
CROAKER (32K) £6.95 a suddin death, had built up a vast treasure
- People — Huh! Pity us poor Frogs! Trying to somewhera in the nearby territory. Can you
hop the logs over the rivers was difficult but end up rich where many have failad? EDUCATION
now the moterways. Then come the Crocodiles
and diving turtles. Survival bEC.DmE5I__]:IUH EOOTER (32K) {6.95 JUNIOR MATHS PACK (32K)
impossible. Arcade type, ?achme code, Another high resolution graphics game from T TIEB 95
excellent sound and graphics. the author of our Galactic Commander, A 2 Makes learning fun for 5-11 year olds. 3 s
player game in which each player has to use package consists of 3 programs (menu driven}
HITCH-HICKER (32K} £5.95 his football skills to try to out run, out dribble that incresse in difficulty as your child bacomes
A great adventure game. Tests your skill and and finally score against his opponent. A compatant. A usry gand SLpRaTRT D
- wits whilst trying to collect 5 objects scattered serious contender to ‘Match of the Day'. standard educational methods.
round the universe. Directions can be found in
the clues. WHERET £6.95
LOGO I £9.95 Do you know WHERE? you are? This well
This language is now very popular in American written program, using high resolution graphics
GALACTIC COMMANDER (32K} £7.95 schoola 3 1t Ja. an kil wHucationst program. i offers timed tests on the geagraphy of Great
Mine phase aptitude test for aspiring space Y 1l prog bk Py
R s e Tim program presents a can graphically demonstrate the ideas of Britain,
real challenge and l.l"'ne use of machine cods defined procedures, sub-routines, loops and
it e ggllraphic,s rnakas for Baautiilly aven recursive programming. Gives excellent WORLD GEQGRAPHY (32K] £6.95
= smooth action. Great sound effects. intro to LOGO language for your and old alike. Beautifully drawn Hi-Res colour map of the
world illustrates and aids this graded series of
tests on capital cities and populations of the
LASER COMMAND (32K £6.95 MUNCHYMAN (16K/32K) £6.95 R i
x Classic Defence of 6 Cities against attack from Colourful and highly entertaining version of the
Alien plus random bombing raids from alien popular arcade gamet Munch your way to high
spacecraft. Super fast machine code arcade score before the Munchers devour you.
game with superb sound and graphics.
-
MARTIANS £6.95 REVERSI (16/32K) E?._ﬂﬂ
Very popular. Defend your plant against the A sophisticated multi-option game. Play against
- descending Martians with your Force-Field but the computer or another player or even watch Acorn ATOM
: beware of the Destroyers who can annihilate the computer play itself. & skill levels allows UTILITY ROM
| you. any player to enjoy the game without WEROM is Watford Electronic's own most
continually winning (or losing). sophisticated but easy to use 4K ROM based
: SPACEMAZE (32K) £6.95 on BASIC extension for Acorn AT{}M.C:’Iugs
You have crash landed in the legendary straight into the utility socket in an ATOM with
labyrinth of Titan, inhabited by monsters known ROULETTE (16/32K) £5.95 floating point. The special features are: High
as 'FROOGS'. Find your way through to the All the fun of the Casino in your own home. Speed Tape Interface — Memory Dump, Modify
TRANSMAT' before being cornered and eaten. This is a beautifully presented game for up to & Machine code breakpoints — BASIC Error
The game has B levels of skill and 3D colour players. The odds are calculated according to Trapping — READ, DATA and RESTORE — Full
graphics. : the official rules. ggsm: Kislrhnardﬂagr%nllgr rELEtc gke_] - Fl.éhlh 4
isassembler — ine Numbering —
; ] Aborting —
%m;{:n[;:[:gizagxianﬁ it's here at last! Galai%ﬁﬁ SNAKE 132K) £7.80 E:‘iﬁv Eﬁ:rﬂ?ﬁ;l:ﬂar:hm;ﬂtéulfj%d CEIF‘I'II;}itE
" style machine code arcade game 30 An arcade type game. Gives hours of fun. One with instructions. £9 95
screaming, homing bnmb-druppiﬁg explosive of the best games available for this machine.
Ty egg-laying Birdmen, swooping down in ones Try it for yourself
l and two's to destroy your laser bases. The
explosive aggs feature makes a normally
difficult game into a challenge ‘par excellence. BOOKS
30 Programs — BBC Micro £4.95
TIMETREK (32K} £7.50 APPLICATIONS 30 Hour BASIC (BBC Micro) £6.00
The ultimate ‘real-tima’ Startrek, where 6502 Application Book : £10.25
indecision in the battle zone is your major 6502 Assembly Lang. Programming £12.50
enemy. 20 skill levels. Special features: Panic CONSTALLATION (32K) £6.50 6502 Assembly Lang. Subroutines £11.80
Button for once only space leap, New Klingon The great Bear! The Southern Cross! The BEO2 Software Design £10.50
fleet after 30 Stardates and Torpedo sight Horned Goat! See the night sky gloriously ACORN ATOM Magic Book £5.50
control. depicted in hi-res graphics. Constellation has Advanced 68502 Interfacing £10.95
been adapted and enhanced from our ALP for the BEC Micro £8.95
successful ATOM program. BASIC Programming on BBC Micro £6.90
BBC Micro Revealed £7.85
DISASSEMBLER {16/32K)  £B.95 ATt Prosyammin (Samal Elaes
UTHEH Ggm Es Relocatable disassembler program. Lists object Getting Acquainted/Acorn ATOM £7.95
code and Assembler mnemonics from and to | Mi Beqi Book |3 Ed) £9 90
any specified addresses. The listing can be me to EIEEJ eg.-.lnnerst ':"f o FE 45
ADVENTURE (16K/32K) £7.50 stopped and restarted. Page mode option and n.:at ros in th :I:E{::s ggum st £4.90
All the excitement, intrigue and frustration of a output to a printer are available. ASCIl symbols Pr:égg TFE - for éEC & ATOM £5.05
mainframe adventure. Explore the tortuous may be output if required. The Assembler code p ;mfgg'th';; 8502 £11.20
forests, dark cavems and castle dungeons. iy b stored and modifisd Bnd the program Mastaring VISICALC {Sybex) £11.95
Great skill and imagination are required to play re-assembled. ng ¥ x
this game.
FILER £8.95
ZOMBIES' ISLAND (32K) £7.95 A powerful file handling program for BBC WATFORD ELECTRONICS
Fight for survival on an island inhabited by FILER allows the user to build up, manipulate, CARDIEF ROAD, WATFORD
hungry, dangerous cannibals. An excellant store and retrieve data on the BBC. A very Tel: (0923) wsa’a Telex: ﬂg‘mas
Basic and Machine Code program. powarful package indeed. - . :
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TWO WAYS TO ENSURE
YOU GET

[B/B/C|
M| 1 /C[R/O]
0660

EVERY MONTH

1. Complete and mail subscription
form on Page 69

o o
AMES WANTX
IS WANTED
‘II IVRELL / 4
“Everyone has got at least one novel inside
him, and every BBC Micro owner has at least
one original game waiting to be

programmed.” — Zen in the Art of
Computer Programming.

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

If so, get in touch with us right away —

2. Hand this form to your newsagent. we're only too willing to hear from you. And

A B W S S S SN NN N N N SN NV BN S N NS NN N we've got our team of experts ready to help
g - i evaluate your work and add any necessary
] Please reserve me a copy of BBC Micro User | finishing touches.
| magazine every month until further notice. | Of course, if it's good enough, we shall
= O | will collect = want to include it in the pages of BBC Micro
5 O | would like it delivered to my home. B User. So send a copy of your original games
5 I program, on cassette or disc, to:
. Namﬁ‘ ' The Edf!or,
i ] Europa House,
i i 68 Chester Road,
1 [l Hazel Grove,
Stockport.
i Note to newsagent: BBC Micro User should be I SK7 ENY
0  obtainable from yvour local wholesaler, or contact ] h
§ the distributor — Wells, Gardner, Darton & Co Ltd | And please mark your envelope clearly
[ | Tel: Faygate 444 L4 “GAME".
Il-----------------------'

The (3 (3@ Microcomputer
Specialists S

a demonstration. We give a full and
GUILDFORD COMPUTER CENTRE offers  ©€xpert backup to ALL our sales.

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

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

GUILDFORD
COMPUTER
C:EN-I'RE

(xcommadore @ HITACHI 1 The Quadrant, Bridge Street,

a - ACORN -80°¢ Guildford,SurreyGU1 45G
olivetti U:NNBIBIC| TRS-80 Telephone (0483)578848

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

[ ]
YOIll" micro r-;
In the dark the resistance of the

ORPI12 is very high, and consequently
the voltage Vout is very low and can be

can kee detected using the ADVAL command.
As the intensity of the light falling on

the ORP12 increases, the resistance
falls and Vout increases. When this

tabs on e
the temperature
and log the lights

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 15
possible to alter the sensitivity of the
circuit over wvarious light intensity
ranges.

Program [ 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-

»

+1.5 volis

Thermistors

To channel pin
(4, 7, 12 or 15)

100 ohms

To analogue ground
(pins 8 or 5)

Figure I Figure II
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Insulated extension

/win:” i

Insulated thermistor wires
/ soldered to extension wire

7

Thermistor

L

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

e ik Selihae Krce |
or gl_uu tubing (

Figure HT

difference is determined by the
resistance of the thermistor, which degrees centigrade and water at 100 temperature. '
varies proportionally with the degrees centigrade. In Program II changes in light in

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 111

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

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

tensity 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

BBC Microcomputers

Model A with 32K RAM and VIR ....ccoociimmiimmmsiisimseies £339.00
Model A with 32K RAM, VIA and Joystick port......ceeuees £354.00
R L e R T £399.00
Model B wilh disC iINterace...cciervirrresisnssrmsmmasninnmnnss £509.00
] R L A e T B s £249.00
3 VT ] o il (5] e e s et R £389.00

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

By e s e o e e A A A e e e A R £95.00
i e e s e e N e e e £110.00
LIpgrade of BBC Model A 10 B..oicisisinisissssismsnmsisisnns £90.00

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

TORCH Computers

£-80 Disc Pack for the BBC Microcomputer'............... £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 * 400K disc drive for use
under BBC BASIC or other languages il 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
aperating system developed from CP/M 2.2,

In addition to the disc pack a second processor is supplied. Thisis
a Z-80A with s own 64K BAM card, communicating with the
6502A in the BBC computer through the ‘Tube', Typically the
speed of execution of programs under the twin-processor system
5 increased by up 1o 50% compared with a conventional single
processor computer. A third processor, the 16 bit 68000, will
shortly be avalable

SIR Computers Ltd., 91 Whitchurch Road,
Cardiff. Telephone: (0222) 21341

T R e v e L £2795.00 (ex VAT)
This is an extension of the BBC microcomputer/ Tarch 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 = 400K disc drive as described above. a high resalution (80
character) colour moniflor and a complete British Telecom
approved 1200 baud modem. It is the only microcomputer which
has been granted permission for direct connection (o the Public
Swilched Telephone Network both in the UK. and the United
States.

The TORCH can communicate either directly with another TORCH
or with virtually any other type of compuler via Prestel. Using the
Gateway facility of Presteal it i1s possible for the TORCH to access
vast amounts of information stored by private organisalions on
public database systems. The Mailbox tacility of Prestel also allows
the use of electranic 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
Seikosha GP 1008 Priter «.omeecomsnsnsumnmsssnks smmis s ss s ane sass . E229.00
Epson MX BO F/T typa 3 Prnler. .o i asiiiaiig i e mainian sann . £399.00
ol e e e T = | e - M e Y . [T

Bage- 12 G NN by i iy A it o e s .. £280.00
Sanyo 147 RGE MOREIOC........ccceiiosiiinrnness RS e e £270.00
High resolution 12" black /green monitor ......cccocooincnennnnaan. .. EB5.00

SOFTWARE

Wae currently hold in stock programs from the following suppliers.
Acornsoft, A&F Software, Bug Bwte, 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.
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GRAPHICS

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
I illustrates the coordinate system
‘available in MODE 4.

WA s ko ARGy e O L Sy

L]
I
I
I
¥
I
i

!
I
|
|
I
I

W
[

3l

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 0 to 39. Similarly, down the
Y-axis, the range for the 32 lines is
from O 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 ##% PROGRAM ONE #++

20 MODE 5

I0 FOR position=0 TO 19

40 PRINT ThB{position,position)"#"

S0 NEXT position |

Program [ 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 0 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.

19 REM #%+ PROGRAN TWD #+%%

20 MODE 5

30 FOR position=0 TO 19

40 PRINT TAB(position,position}”*"

30 NEXT position

5) FOR position=0 T0 19 ,

70 PRINTTAB(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
is used? Also the ‘X’ is not central — try
to rectify this.

{0 REM #3% PROGRAM THREE a##

20 MODE 3

30 centre=9:top=7:bottoa=2

40 FOR row=1 T0 9 |

S0 start=centre- row +! !

50 FOR length = 0 T0 2&(row-1) '

70 FRINT TAB{ start+length, toptrowli |

I*II

B0 PRINT TABistart+lenoth,bottoe-row)

;I!ll

90 NEXT length
100 NEIT row
110 YoU 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+l
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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DELIVERY & SERVICE

We guarantee to despatch by 1st class post or Securicor
every order received by us up to 3.30pm that day. for
qoods available from stock, That means that, due to
imitment 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
technical enquiries department and datasheets are
available on most products.

ACORNSOFT BOOKS FOR THE

BEEC MICRO

SBDO1 Creative Graphics £ 7.50
SBD0Z2 Graphs - Charts £ 7.50
SBDO4 Lisp £ 7.50
SBDO3 Forth £ 7.50

* Please ring for current delivery on
Acornsoft products before ordering

BBC MICRO COMPONENTS
4516 100NS
6522

74L5244
74L5245
74L5163
DS3691N
DSBBLS 120N
UPD7002

B2T71

20 Way Header
26 Way Header
34 Wavy Header
40 Way Header
15 Way D Skt
6 Way Din Skt
5 Wavy Din Skt

BBC SOFTWARE IN ROM.

Wordprocessor “"View"”

L M N M W B N o B B M B R W N W
£
o
=

= Please complete this

oupon for

QUALITY & VALUE
Every product in our catalogue is carefully selected as
being of the highest quality and is backed by our
12 manth “no-quibble” guarantee. Most of our range is
purchased trom leading manufacturers such as Texas QU COn
Instruments, Motorola, Mational Semiconductor, Intel
etc. Qur bulk buying power and low overheads ensure
that these products are sold at the lowest possible,
often unbeatable prices.
BBC MICROCOMPUTERS AND ACCESSORIES
BBC COMPUTERS BBC35 Disc1/0Cable34W IDC1to
Kinda 2 x 3 way Card Edge £12.00
odel B £346.95 S i o
Model B + Disc Intarface £441 95 BBC 36 Disc Power Cable £ 6.00
! G 7 J : BBC44 Analogue lnput Plug
& Lever £ 225
BBC 66 1M BusConnector
BBC MICRO DISC DRIVES it A £ 380
BBC 31 Single 100K Drive
Expandable 10 2 x 100K £229.00 BBC ACCESSORIES
BEEC: 32 Dual 100K Drlv-;:*ﬁ £360.00 BBC45 Joysticks {per pair) £11.30
BBC33 100K Upgrade for BBCE7 Eorom Proaramme £57 95
: 67 Eprom Programmer
BBC 3 £122.00 lassembled)
BBC34 Dual 400K Drives £649.00 e :
All disc drives (except BBC 33) complete
with Manual, Utilities Disc, and
Connecting Cables.
BBC UPGRADE KITS ACORNSOFT
BBCAZE Complete AtoB Upgrade £44.75 FOR THE BBC )
BBC1 16K Memory £18.00 SBEO3 Business Games £ BB5
BBC 2 Printer'User 10KK £ 7.50 SBED4 Tree of Knowledge £ 8.65
BBC3 Disc Interface Kit £95.00 SBEDZ PeekoComputernc
BBC4  Analogue Input Kit £ 670 Manua £ 8.65
BEBCK Serial 10 Rab Kit £ 7.30 SBED1  Algebrail Manipulation
BBCE  Bus. Expansion Kit £ 6.45 i 1 PK = £ B.65
S L ey SBXI -reative Graphics
frosin b b el i it
= SBX02 Graphs & Charts
Cassette £ 8.65
SBEO1 Desk Diary Inc Manual f B.65
SBLOZ Lisp Cassette £14.65
SBLO1 Forth Cassette £14.65
SBGO1  Philosophers Quest £ B.65
BBC CONNECTORS SBGO7 Sphinx Adventure £ 8.65
BBC21 Printer Cable and Amphenol SBG03 Monsters £ B.65
Plug (not assembled) £13.00 SBG04 Snapper £ 8.65
BBC 22 UserPortConnector and SBG15  Flanetoid £ 8.65
Cable 36~ £ 246 SBGO6 Arcade Action £10.35
BBC23 Cassette Lead £ 350 SBGOS Rocket Raid £ 8.65
BBC 24 7 Pin Din Plug £ 0.60 SBG13 Meteors £ B.65
BBC 25 & Pin Din Plug £ 0.60 SBG14  Arcadians f 8.65
BBC26 5Pin Din Plug £ 0.60 SBG10 Chess £ 8.65
THE ABOVE LIST SHOWS JUST A FEW OF THE ITEMS IN STOCK. PLEASE
TELEPHONE YOUR REQUIREMENTS — OR BETTER STILL SEND FOR OUR FREE CATALOGUE

F--------

f owr FREE

¥ COPY C

. N
e

BARCLAYCARD ¥

7 wstal order g
Dt of stock iter

descretion, or @ re

sfund wall e given iIf requested

| MIDWICH COMPUTER COMPANY LIMITED

RICKINGHALL HOUSE, RICKINGHALL, SUFFOLK 1P22 1HH
TELEPHOME (0379) DISS 898751
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left of the screen to stop it spoiling our
pattern.

10 REM ### PROGRAM FOUR ###

20 MODE 5

30 V0U 19,3,4,0,0,0:VDU 19,0,2,0,0,U0

40 COLOUR 128:CLS

50 centre=9:top=7:bottos=23

50 FOR row=1 TO §

70 start=centre- row +1

80 FOR length = 0 TO 2¢(row-1)

90 COLOUR(ARSistart+length-9)+ARS(tap
trow-161 )MDDI+129

100 PRINT JeBistart+length, toptrowl;

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

120 NEXT length
30 MHEXT 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 IIL

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)
1823

A

|

|

|
y! .

: (648.512)

i

]

|

I

I

Lo AR RN e TR 31279

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 O to 1279 along the X-axis
(horizontally) and 0 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 O

30 MOVE 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
30 DRAW 1000,0
This draws a line vertically down to
(1000,0), a peoint on the X-axis.

AT

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

&0 DRAKW 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 DRAW 0,1000
B0 DRAW 1000, 1000
%0 HOVE 0, 1000:DRAW 1000,0

The final outline is shown in figure
I1I. Note the MOVE necessary in line
90. 1 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?

(1§, 1 )

8 (19908.9)

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 5.

The latter is because MODE 4 has
“higher resolution” than MODE 3.
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:

GCOLO0,1 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

GCOLO0,
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 GCOLO,
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 '

GCOLO0,130 : CLG

will clear the graphics screen to vellow.
MNote 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 REN PROGRAM SIY

20 MODE §

30 VDU 19,0,5,0,0,0:¥00 19,3.4,0,0,0
40 GLOLO, 128:CLE

50 BLOLO,1

50 MOVE 0,0
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Program VI

70 DRAK 1000, 1000

g0 6COLO,2

90 RAN 1000,0

100 DRAW 0,0

110 DRAW ©, 1000

120 DRAW 1000, 1000

130 6COLO, 2

140 MOVE 0,1000:DRAN 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.

i REM PROGRAM SEVER
200 MODE 3

I REPERT

40 COLOUR 129

30 GCOLO, 150

40 CLS

70 A%=BETS

80 CLE

70 A%=BET%

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 REN PROGRAM EIGHT
20 MODE 3
30 VDU 19,0,5,0,0,0:VDU 19,3,4.0,0,0
40 count=0
30 REPERT
40 count=count+l
70 MOVE 9,0
80 »=RND(1279):y=RND(1023)
20 GCOLO,RNDI3)
100 DRAW %,y
110 UNTIL count > 99

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

105 HOVE 1279.G:DRAN x,¥

106 MOVE 1279,1023:DRAN &, v

107 MOVE 0,1025:0RAW x,¥

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 REPERT

130 A=RND{4)-1:B=RND{7)
140 VOU 19,A.B,9,0,0

S0 FOR I=1 TO 2000:MEXT 1
160 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 PROGRAH NINE

20 MODE =

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

40 TALLY=0

a0 REFEART

60 XPOS=RND{1000): YPOS=RND (BOO)
70 SIIE=RND {500}

80 PROCtriangle(XFDS, YPOS,SIIE, TALLY |

MDD 3+1)
20 TALLY=TALLY#]
100 UNTIL TALLY = 30
110 END

120 DEFPROCtriangledx,y,length,colour)

130 LOCAL height

140 GCOLO,colour

150 height=length#i.732/2
160 MOVE x.v




Program X
DRAW x+leng Program X then uses exactly the
W z+length/2, y+height same procedure to nest three
equilateral triangles within a fourth.

of this procedure clearer. The actual
values of x.y and length are passed to
the procedure in line 80 as XPOS,
YPOS and SIZE respectively, which
have been determined randomly.
(x+length/ 2,y +height)
solidate this month’s work,
Ve edure for

height= NS=100 + drawing a rectangle — by defining two
1.732slength ini :
1

corners, or alternately using one

corner, length and breadth. Then, as i

program , use this proced

draw random gles on the screen.
Finally, as in Program X, try nesti

the rectangles within one another. &

(x.y) | ALLY=TALLY+1

140 UNTIL TALLY

length ——— =

Figure I} :




STRUCTURE

Take \

the NIMblec
approach to
structured
programs

— advises SEAN OVEREND

O

STRUCTURE

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 guality.

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,

L

34 BBC MICRO USER April 1983

e




and which are treated as the general

the first lines of the program to be
written are:

programmed subsequently to)
PROCinputmine, a procedure called by

m parameters.
h Using BBC Basic, however, it is 10 PROC nitialise PROCtaketurns, a procedure called by
possible to approach the task in quite 20 PROCdisplayinstructions PROCplaygame. (The general
n the reverse direction, programming 30 REPEAT PROCplaygame: UNTIL structure of the playing part of
it “from the top down.” This facility tired PROCplaygame is set out in Figure 1).
If results almost entirely from the provi- 40 PROCexitroutine .ln a nutshell, structured program-
[ sion of procedure calls in the language. 50 END ming is all ﬂh*?Ul the dog wagging its
For those with high level language Each of these individual procedures tail, and not vice versa!
iy experience (I go back to ALGOL ‘53!_), is lhr:{'i prugrammcd in tﬂrms of itsuﬂwn Some comments
e itis a provision hitherto sadly missed in constituents, which can either be “raw on the program:
€ Micros. program™ or further procedure calls. ¢ & :
X Procedures can be thought of as Eventually the basic components will ® Lines 5, Eé' 35 — MODE changes
e either untyped (the BBC PROC), or be reached. and duplication may be cut are not possible ms“_j,e p_rnc:r_:dt_lres. 'k
wped (the BBC FN). Untyped proce- down by programming general purpose @ There are tw? verbmur::abul_lt into this
1 dures perform the tasks within them; procedures, such as PROCdoubleprint, pr?granﬁ e If_m /white output
- typed procedures also return a value which is used while in Teletext mode. (using flashing highlight techniques),
h through the procedure (FN) name. In the result, the central line 2200 is and th'f" other in colour. Experiment to
0 Either sort can be with or without not programmed first, with everything SUREORE o the_m. 5
n parameters. else dependent upon it. It is not ® There o also plenty of scope for
of With imagination, the names given programmed until FNnotwinnable is allernaltwe‘mundstwher; the end of a
to the procedures can make life easier reached, a procedure called by (and g..'sm;.e 1s| re?ched {hnf:s 630, ?633}}!
d for the programmer and more compre- : cam f} urt:r?r.ls h;‘g;j;?mtg ['ti :
0 hensible for those who have to read his e = N
¥ program ing n?rdmar},r characters mstea!::l of Ithe
. Fine I.BTD = & Baod enmnti-of the special screen characters, and inserting
B of » Bcrolt:an-%}'pe pmcegurc call the appropriate control characters in
. h h | FEN ek " the screen lines in lieu of the COLOUR
W Icre the value o . notwinnable 1s playgame statomments
5 being used to determine whether or not " v S ueed i knce tHat i
: certain other action is taken. ¢ e e : ol
Let us now consider a structured “repeated call vertical tabbing of the display 1s set by
' approach to the NIM program. it will of, taketurns the choice of 16 in line 1020. The
3 PP - R until finished horizontal tab of 5 occurs in lines 1060,
have to do the following: game 1290. 1330. 1430, 1470, 1900
(i) Set up its own internal variables. Thjc maximum imards}ze r.:ar; b
p (ii) Display instructions to the player. b Sy p
(i) Play the game, repeatedly if creaseq to 10 by altering lines _TI‘SD an
. & sy : . 760, without the need to alter either the
. () Em—' NIM declaration or FNnotwinnable.
n Each of these tasks will be controlled bkt
by a procedure, which can be named at *either call NIM LISTING STARTS
e the outset even though the raw inputyours or ON PAGE 89
<] program has not yet been written. Thus inputmine depending
- on whose move:
i *then call singles
to see if finished
1 game
e
/
8
. v Figure I
Y
: . inputmine
> inputyours *endgame? by call
h *deduce row/ of singleup ;
3 column from *winnable? by call Elﬂﬁlﬂ :
’ cursor position of notwinnable oply single
[ | *display input *if not, call numbers in rows!
N in colour2 takeanyone if so call
character 226 *display selection soundoff (result)
*readjust to in colourl as game over
! display new character 225
nett position *readjust to display

new nett position
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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
yvou kill Kong before having rescued
both girls from the building, the game

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.

g S R T




- DEETTFAR AT AR

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 wvalue of DIF19% 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 B80-160 comprise the main
loop of the program. PROCcheck is
called from this loop.

PROCinit initialises YVDUs and
variables. PROCkong draws King
Kong on the screen.

PROCwin draws windows 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 machine-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 1s zero.

PROCfanfare plays the opening

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.

{ OMERRORGOTOSO

10 DIFLE=t

20 MODE!

30 #F115,1

40 PROCinit

50 PROCinstructions

40 PROCscoreboard

70 PROCsetup:PROCEantfare

80 FROCheli

90 PROCthrow

100 GE=0%+H%: WL=WL+Vi: MOVERY, WX: 6COLA,
0:VDU241

{10 PROCcheck

120 IFWL{=YL+I0ANDWL »=Y1-JOANDRE = XLAN
DE%{=A%+F0THENPROCexplosion

130 IFFLAG=1THENFLAB=0:CLS:LO0OPE=1:60T
Oad

140 MOVEQY,WZ:6C0L4, 0:VDUZ24]

150 LODPY=LOOPY+1

160 IFLOOPY>14THENLODPL=1:60TOF0ELSERD
10100

170 DEFPROCinit:VDU23,224,0,0,1,3.7,27
.123,253,23,225,253,253, 253,255,127, 127,
b3,63,23,224,31,31,31,15, 15,15, 11,31, 23,
227,63,63,127,127,127,43,43,127,23,228,2
54,254,126,126,62,52,126,241,23,229,120,
252,254,273,72,132, 215,171

180 YDU23,230,254,50,133,153,123,183,2
59,259,235, 231,255, 255, 255, 2535, 255, 255, 23
5,295,23,232,255, 207,135, 3,000,0,0,23,23
3,1,1,1,0,0,0,0,0,23,234,0,0,0,0,128,95,
120,252,2,235,29%252,24, 28, 248, 240, 2
4

190 YDU23,236,224,224,224,192,192,192,
224,224,23,237,240,240,248, 248,248, 240,2
40,248,23,238,252,252, 248, 248, 240, 240,12
0,64,23,239, 60, 126,255, 255, 255, 255, 126, 2
8,23, 240,0, 15, 40, 255, 255, 255, 62, 0,23, 241
0,8, 0,755, 255,255, 124,90

200 VOUZ3,242,24,60,60,24,60,255,189,1
89,23,243,189,189,40,126,255, 36, 36,102

210 YDU23,244,192,224,224,255,235,0,0,
0,23,245,31, 62,254, 254, 255, 63, 16,127, 23,
746,192,56,4,4,248,226,132,248,23,247,1,
14,16,16,15,67,33,31,23, 248,248, 60,63, 63
,255,254,8,254,23,249,3,7,7,255,255,0,0,
0,23,250,0,112,248,252,126,15,7,3

220 ¥DU23,251,0,14,31,463,126,240,224,1
92 -
230 PROCcinit:VDU23;820250:5050:CL5
240 SHEET%=1:MENY=T:SCOREX=0:DIF%=DIF1
1:C0LL=02 X%=200: ¥1=300: FRL=+156: HITKONGL=
OsPICKL=0:LBIRLY=1:REIRLYZ=1: DIMHISCOREX(
93 :DIMHISCORES(9) :FORLY=0TO9: HISCORELILY
h=1000: HISCORES (LY} ="RBL computer®:NEXT

750 FLAG=0:FLAG!=0:R%=0:L00P%=1:CLS

260 ENDFROC

270 DEFPROCkong:BCOLO,2:VDU224,229,234
,10,8,8,8,225,230,235,10,8,8,8,226,231,2
3,10,9,8,8,227,232,237,10,8,8,8,228,233
, 238: MOVES40, ARML: VDU241,279: HOVEST0, ARN
1:VDU239, 240: ENDPROC

280 DEFPROCwin(A%,B%):6COLO,0:MOVEAL,B
1:MOVEAYL+20,BY:PLOTBS, A%, B2-20:PLOTES, AL
+20, B1-20: ENDPROC

290 DEFPROCskysc:LOCALLY:BCOLO, 1:MOVES

80,0:MOYEBOD, 0: PLOTBS, 480, 300: PLOTBS, 800
,IGH:HDVEﬁﬂﬂ,EHD:HGUE?HU,EOG:FLDTEE,EUU,
450:FLOTES, 780, 450: PLOTBS, 500, 550: FLOTES
, 180,550

300 FORL%=20T0520STEPA0:PROCWIN (550,11
) tPROCWin 1590,L%) s PROCwin (630,L%) : PROCKI
ni&70,L%) s PROCwin (710,L7%) :NEXT: ENDPROC

310 DEFPROCheli:GCOLY, 0:#FX15,0

120 IFFRL=-16THENMOVEXY, Y2%: VDU24T7,248,
Z49ELSEIFFRY=1ATHENNOVEXL, Y1 VDU244, 245,
246

330 IFPICKY=1THENMOVEXZ+30, Y1-30:YDU24
2,10,8,243

340 ENDPROC

350 DEFPROCcheck:IFINKEY$(0)=" "PROChe
1i:FRY=(-FRY%) :PROChe] i :ENDFROC

360 IFINKEY(-74)PROCEire:ENDPROC

370 IFINKEY(-98)ANDYY>100THENPROChel1:
¥%=1%-16:PROCheli:PROCcrashcheck: PROCpic
kup:PROCdr op: ENDPROC

380 IFINKEY(-66) ANDYZ{S0GTHENPROChe]1:
Yi=YL+14:PROCheli:PROCcrashcheck: ENDFROC

390 IFIMKEY(-1) ANDXZ+FRE{1200ANDII+FRY
SOTHENPROCheli: X2=1%+FRY1:PROChel1: PROCCr
ashcheck:PROCpickup: ENDPROC

400 ENDPROC

410 DEFFROC#ire:GCOLA, 02 IFFRA=16:NOVEX
1490, ¥4-15: DRANXE+270, Y4-15: FORL2=1T03:5
DUNDO, -15, 4,2, 5:50UNDO, 0, 0, . 6:NEXTLL26C0
L4,0: DRANIT+90,Y1-15:PROChi tcheck:ENDPRD
C

>
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420 NOVEXZ,Y%i-15:DRAMY%-180,-15:FORLY=
17032 SOUNDO, -15, 4, 2, 5: SOUNDO, 0, 0, . 62 NEXT
L44BCOLA, O DRAWYY, Yi-15:PROCh tcheck: ERD
PROC

430 DEFPROCscoreboard:YDU4: COLOURL: PRI
NTTARIL,1);"HITS ON KONG":COLOUR2:PRINTT
AB115,1);*SCORE": COLOURI:PRINTTAB (22,1)5
*SHEET":COLOURZ: PRINTTAB(29,1); "MEN LEFT
s COLOURZ:PRINTTAB(S,2) sHITKONGL: PRINTTA
Bi16,2);SCOREL: PRINTTAR(ZI, 205 SHEETY

440 PRINTTAB(29,205:FORLY=1TOMENY:VDUZ
44,245, 2453 :NEXT: VDUS: ENDPROC

450 DEFPROChi tcheck: IFYL<aSIANDYR 5997
HEN

100 AELSEIFYL{&95ANDYY »bSOTHENSBOEL SEE
NDPROC

460 IFFRY=16ANDXE+90¢S90ANDNE+270:=390
THENHITKONGL=HITKONGY+1: SCOREX=GCOREL+20
:PROCupdatescore: PROCchnex tsheet: ENDFROC

470 IFFRY=-16ANDXY:T2Z0ANDXY-180{=720TH
ENHITKONGY=HITKONGL+1: SCOREZ=SCOREL+20:P
ROCupdatescoresPROCchnextsheet: ENDPROC E
LSEENDPROC

480 IFFRL=16ANDYL+90¢S60ANDIE+270 =060
THENHITEONGYL=HITKONG:+1: SCOREYZ=5COREL+20
:PROCupdatescore: PROCchnes tsheet: ENDPROC

4530 IFFRY=-15ANDYY > TS0ANDXY-1804=730TH
EMHITKONG:=HITKONGY+1: SCOREL=SCORER+20:F
ROCupdatescore:PROCchnextsheet: ENDPROC E
LSEENDPROC

S60 DEFPROCupdatescore: VDU4:COLOURS:PR
INTTAB{S,2) tHITKONGE: PRINTTAR (14, 2) 3 5COR
E4:VDUS:ENDPROC

510 DEFPROCcrashchecks IFYZ<I10ANDXYL 3T
(ANDY %< 8OOTHENFROCexplosion

S20 IFYL(SSOANDYY 4 1OANDYYL 7TBOTHENPROC
explosion

S30 IFYLYSSOANDYLCTIIANDXY > SO0ANDILC 7Y
OTHENFROCexplosion

540 ENDPROC

950 DEFPROCfanfare:RESTORES60:FORIL=0T
013:READM1,MZ: SOUNDL,-15,M1,M2: S0UND2Z, -1
5,M1+48,82: SOUND3, -15,M1+%6,H2: 50UNDE100
1,0,0,0:NEXT:VDU4:PRINTTAB(18,5); "READY!
*FORIY=1TO4000:NEXT:FRINTTAB(1B,5)5°

*:YDUS:ENDPROC

Se0 DATASI,8,49,4,81,4,69,4,73,4,61,4,
£9,8,52,4,41,4,25,4,41,4,33,4,49,4,53,8

570 DEFPROCexplosion:¥DU1%,0,14,0,0,0:
SOUNDO, -13,4, 30: FORLY=1T050: 6COLO, 2: HOVE
11+45, Y1-15:DRAM (X2-50) +RND (130}, (YR+50)
-RND{130) :NEXT: MEN%=MENZ-1:VDU19,0,COLE,
0,0,0

SB0 IFMENY=0:PROCgameover :ENDFROC ELSE
14=200: Y1=300: FRY=16:R6IRLE=1:LGIRLE=1:P
1CK%=0:FLAE=1: ENDPROC

590 DEFPROCsetup:PROCskysc:ARMYL=5B0:M0
VE&0G, 700: PROCkong: GCOLD, 3: MOVE46D, J60:V
DUZ42,10,8,243: HOVET90, 3602 YDU242,10,8,2
§1:ENDPROC

500 DEFPROClogic: IFXL 604THENHY=((XL-7
10) /200 #DIFYzVE=(1Y2-680) /20) #DIFL:82=71
(0:Wi=680: ENDPROC ELSEHA=((X%-5201/20)%D]
FleVi=((Yi-6B0) 7200 #DIF%: 0%=540: Wi=580:E
NDFROC
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510 DEFPROCthrom: [FX%<&00THENGCOLO,0:H
OVES40, bBO: VDUZ41:6COLO, 2: MOVESAD, 690:VD
U250:PROCIogic: TIME=0:REPEATUNTILTINE >4:
GCOLO, 0z MOVES40, 690:VDU250: 6COLO, 2: NOVES
40, &B0:YDUZ41:ENDPROC

620 GCOLO, 0:MOVET20,460:YDU240:6COLO, 2
s MOVE?20, 690: VDUZ2S1 :PROC] ogics TIME=0: REP
EATUNTILTIME »7:BCOL0, 0z MOYET20, 6%0: VDUZS
{:BCOLO, 2:MOVET20, 6B0:VDUZ40: ENDPROC

430 DEFPROCpickup: IFYE(IO00ANDYL}390THE
MENDPROC ELSEIFYZ+90{4700RY%>B10THENENDP
ROC ELSEIFYL(360ANDYY+90¢510ANDLEIRLY=10
RY%e Jo0ANDI S 600ANDRGIRL =1 THENPROCgameo
ver: ENDFROC

&40 IF1L+90¢510ANDLGIRLYL=1ANDYY > JA0AND
¥4 <I9S THENGCOL S, 0: MOVE4S0, 350:VDU242, 10,
8,243:PICKY=1:LBIRL%=0:50UND1, 15,101, 2:
GCOLG, 3:MOVEXT+30, Y4-10:VDU242,10,8,243:
SCORE%=SCOREZ+200: PROCupdatescore: ENDPRO
C

450 IFRBIRLL=1ANDIY »400ANDYR > J60ANDY RS
J9STHENGLOLS, 0:KOVET90, 260 VDU242,10,8,2
43:PICKL=1:RGIRLE=0:S0UNDY,-15, 104, 2: 6CO
LD, J:NOVEXL430, YE-J0:VDUZ42,10,8,243: 500
RET=SCOREL+200:PROCupdatescore: ENDPROC E
LSEENDPROC

460 DEFPROCArop: IFPICKY=00RYZ:1200RFIC
K =08NDYY Y1 Z0THENENDPROC ELSEPICKL=0:50U
NBi,-15,101,2:SCOREX=5CORERL+300:PROCupda
tescore: ENIPROC

470 DEFPROCchrextsheet: IFHITKONBR 40TH
ENENDPROC ELSEIFLGIRLYL=10RREIRLY=1THENPR
0Cgameaver :ENDPROC ELSEIFHITKONGY >IFTHEN
SHEETL=GHEETL+1: DIF%=DIFL+1:COLX=COLR+1:
12=200:Y4=300: FRYU=16: HITKONGY=0: LEIRLY=1
:RGIRLY=1:PICKE=0:VDU19,0,C0LE,0,0,0

580 CLS: IFSHEETY=STHENDIFL=DIF1%:COL%=
0

490 FORL:=1TOSHEETY-1:ARMY=-20+(150¢L%
) 1MDVE&DO, 150#L%: PROCkong: NOVETS0, -0+ (1
S0%L%) :PRINTA25#L7%) s "Metres" NEXT

700 MOVEZ00,%00:PRINT"HOW HIGH CAN YOU

GET?*:FORnotet=93T0101STEP4: S0UND1,-13,
notel, SINEXT

710 TIME=0:REFEATUNTILTINE:200:FLAG=1:
ENDFROC

720 DEFPROCgaaeover:VDU4:COLOURI:RESTO
RE7S0:FORL%=1TO9:READ MESS:PRINTTAB(14+L
115P=HEEI:TIHE=U:E£PEHTUHF]LTIHE)SG;HEIT
+COLOURZ:PRINTTAE(14,7); "Hard luck!''"

730 RESTORE7&0:FORIE=0T017:READM] MZ:5
BUND1,.-15,M1,H2; SOUNDZ, -15,M1+48,M2: SOUN
Dl,*lE.H!*?b,Hf:EUUHﬂ&lGDi,U,D,G:NEIT

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

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

750 DATABL,4,77,4,81,4,61,4,81,4,77,4,
B1,4,61,4,33,4,33,4,41,4,41,4,49,8,49,4,
49,4,41,4,41,4,35,16

770 DEFPROCscores:CLS:VDU19,9,6,0,0,0,

'19,2,0,0,0,0,19,1,7,0,0,0,4:L%=-1: REPEAT

sL%=L%+1: UNTILLZ=90RSCOREY *HISCOREL ILL)
780 *FX15,1
790 IFSCORE%<=HISCOREX(L%) THENGOTOB10E
LSEZ1%=9:REPEAT:HISCORERX(I%) =HISCORER (1%~

———————————————————————————————————____JIIIII-llllllIIIIIIIIIIIIIIIIIIIIlIiI

1):HISCORES i2%)=HISCORES (1%-1):1%=11-1:U
NTILI%=L1

800 PRINTTAR(J,5):"YOUR SCORE OF “;5C0
REZ;" WAS RANKED ND.*;L%+1:PRINTTAB(I,7)
1 INPUT"YOUR MAME?*NAMES:HISCORES (L%)=NR
ME$:HISCOREY (L1} =SCORER

810 CL5:Y0US:PROCsetup: 6COLO, 2: MOVEZZY
,J023:PRINT® KING KONG HALL OF FAME:N0
UE:EQ.Q?]:FHIH[':::;::::::::::::::::::::

B20 FORL%=0TO9: IFLY=9THENGAPS="" *ELSEG
EF.‘:& L]

330 MOVE9S, (959-(L¥»32)#2):PRINT"ND. %3
L%+13GAPSSHIGCOREL (L) " evvrenns *;HISC0
RESILL):NEXT

840 MOVE140,96:PRINT"FRESS ESCAPE FOR
INSTRUCTIONS®*"* PRESS ANY OTHER KEY
TO START*:REPEATUNTILGET -1

850 CLS:PROCcinit:SCOREX=0:HITKONE%=0:
SHEET%=1:MENY=3:X%=200: ¥i=300: PICKZ=0:LE
IRL%=1:RGIRLY=1:COL%=0: DIF%=DIF12:FRY=1b
1 FLAG=1:PROC! ooic: ENDFROC

840 DEFPROCinstructions:CLS:VDU4: PROCE
init:COLOURI:PRINTTAB(7,1); "KING KONG IN
GTRUCTIONS":PRINTTAB (4, 2) ) "=======2==2z22
zz=ss===s===":COLOUR2

B70 PRINT''" The qame king kong 15 rea
1y guite sisple.All vou have to do
15 rescue the two girls perched on the b
pilding,land them or the ground and kil
1 king kong. When vou have done this vo
u progress  onto the next sheet.®

880 PRINT’" You kill kong by hitting h
im 40 tises with your machine guns.[f 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 airls.”

890 PRINT "Press any kev to continue":
REFE&TUNTILBET »-1:CL5

900 PRINT'’" You lose a life 1f vou ar

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

You pick one of the girls up by placing
vour helicopter above her head.

910 PRINT"The computer will beep when
you have done this,You land one of th
e girls by eoving your helicopter to th
e bottom of the screen.”

920 PRINT™" KETRE™" Y Bevnicisnnes LI
ES HELICOPTER UP*'" I1..... eoes o MOVES HEL
ICOPTER DOWN"’" SHIFT......MOVES HELICOP
TER FORMWARDS*'* SPACE BAR..REVERSES HELI
COPTER*"" RETURN.....FIRES MACHINE GUN"

930 PRINT®**Press any key to play":REP
EATUNTILGET -1

240 VDUS:SHEETY=1:MEN%=3:SCOREX=0:DIFY
=DIF1Y%2COLE=02 X%=200: Y2=300: FRE=+16:HITK
ONGY=0:PICK%=0:LEIRLA=1:REIRLY=1: CLS: END
FROC

950 DEFPROCcinit:v¥DULY,0,0,0,0,0,19,1,
6,0,0,0,19,2,5,0,0,0,19,3,7,0,0,0:ENDPR
L LY
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B.B.C. or ATOM USERS
the ATPL EPROM PROGRAMMER WITH AUTO RUN FEATURE

* |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 wverification.

* 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.

Used regionally by Microelectronics Education Programme | F T_.]m |
Stockists: CCEEN L ?
Basingstoke Computer Centre, 5 Mew Market Sq.. Basingstoke, Hants. (0256) 52203. ATP vates
Electronequip, 36 West St., Fareham, Hants (0329) 230670. e

Custormised Electronics Ltd., 155 Marton Rd., Middiesborough, Cleveland. (0642) 247727 m““**-mmrmuw.guﬂ

Datron Micro Centre, Abbeydale Rd., Sheffield, Sth Yorks. (0742} 585490. H ——

Eitec Services Ltd., 271 Manningham Lane, Bradford, West Yorks. (0274) 722512, ; ———

Micro Power Lid., 8/8A Regent St., Chapel Allerton, Leeds, West Yorks. (0532] 6B3186.
HCCS Associates, 533 Durham Rd., Low Fell, Gateshead, Tyne & Woear (0632) 821924,
Leasalink Viewdata Ltd., 230 Derby Rd., Stapleford, Nettingham (0802} 398976.
Somerset Business Computers, 25 East Reach, Somerset. {0823) 52149,

Silicon Centre, 7 Antigua St., Edinburgh. (031-557 4546).

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

Alsg; Eprom erasers etc.

ELECTRO & GRAPHIC PRODUCTS

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

Home & Business Computers Lid.

g ; Cassette and Disc
ELECTRON (Ask for details) Diss Deives avaiald NURR Wi S
sabiiton et t MICROPOWER
FACT : Even a Rolls-Royce breaks down. B?é:i‘lnii\]?;}iﬂl ASIA
ACORNSOFT
FACT : A BBC Micro will also, at some time, break down. 11K
BEBCSOFT
You wouldn’t buy a Rolls-Royce from a dealer who couldn’t offer BUG BYIE etc.
service back-up, so WHY DO IT with a BBC Micro! SOFTWARE &
PERIPHERALS
WE OFFER @ Prompt service for all BBC Micros sold. We can’t list everything we
® Low cost extended warranties available on all BBC Micros supply for the BBC Micro

sold. : 8 ; because the list would take up

@® On site maintenance available at educational establishments. half the magazine!

@ Service agreements for other dealers. i R :

@® Collection and delivery service available for educational users Suffice to say — if you want it
and dealers. j and we haven't got it, we will

® A wide selection of books. get it with minimum fuss and

® A wide selection of other micros, from £49.95 delay)

speciaL oFfER |54 Yorkshire St., Oldham, Lancs.| SPECIAL OFFER
Deduct £1 — when ordering . ~ Free cassette lead worth
two Or more cassettes. TE].. 061 633 1608 £4.50 with every BBC
Delivery on machines in the UK — £5.00 Micro sold.
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This is the second of a series of articles dealing with the :
workings of the operating system of the BBC micro-
computer. Last month PAUL BEVERLEY considered in |

Take ap

I SHALL assume that apart from
having read the first article vou have
some very basic knowledge of
assembly language programming, if
only to the extent of knowing vaguely
what 1s 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.

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 EPROMs, within
the computer itself or in the form of a
cartridge ROM.

[f 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™, 1t 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 *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
(!&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

i
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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 1 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 7B=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 7B in the same way
in the expression, PRINT ?B which
means “print the value of THE CON-

TENTS OF memory location B”.

IB and $B are similar to 7B. !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 (&O0D) 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-

>

Address Data

Instruction Name

Function

FFCE 6C 1C 02
FFDI1 6C 1A 02
FFD4 6C 18 02
FFD7 6C 16 02
FFDA 6C 14 02
FFDD 6C 12 02
FFEO 6C 10 02
FFE3 C9 0D

FFES DO 07

FFE7 A9 0A

FFE9 20 EE FF
FFEC A9 0D

FFEE 6C OE 02
FFF1 6C 0C 02

FFF4 6C 0A 02
FFF1 6C 08 02

JMP (&021C) | OSFIND
JMP (&021A) | OSGBPB
JMP (&0218) | OSBPUT
JMP (&0216) | OSBGET
JMP (&0214) | OSARGS
JMP (&0212) | OSFILE

JMP (&0210) | OSRDCH

CMP #&0D | OSASCI
BNE &FFEE

LDA #&0A | OSNEWL
JSR: &FFEE

LDA #&0D

JMP (&020E) | OSWRCH
JMP (&020C) | OSWORD

JMP (&020A) | OSBYTE
| IMP (&0208) | OSCLI

tions

tions

Open or close a file

Load or save a block of memory to file
Save a single byte to file

Load a single byte from file

Load or save data about a file

Load or save a complete file

Read a character

Write a character + LF if a CR

Write a CRLF

Write a character
Miscellaneous multi-byte OS opera-
Miscellaneous single byte OS opera-

Command line interpreter

Figure 1 — Summary of the operating system
routines showing the use of indirection vectors
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16k BASIC

+ ASSEMBLER INDIRECTION o

?! I! s

ASSEMBLY
LANGUAGE

LDA
STA
INC

etc :
% | ik MEMORY-MAPPED |
- INPUT/OUTPUT _

- —
OSBYTE

#1 OSBGET

OSBPUT

OSFILE
etc

.-

I
|
|
[
l
i
l
, I‘E“‘- OSWORD
1
|
|
s

PRINT, INPUT, .
SAVE, LOAD ™~ ss
elc

COMMAND LINES

- Fx -
i * SPOOL

* CAT

* EXEC ETC

MACHINE OPERATING

153k
SYSTEM

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




, - TELETEXT
7 — PRESTEL
', _ 64k PAGED RAM

_ TEST CIRCUITRY etc.

/ e g
f_‘__ -
— IMHz Bus “ S
= — SERIAL PRINTER
St — OTHER COMPUTERS
- RS423°_ i - ACOUSTIC MODEM etc.
ANALOGUE TO
- DIGITAL
CONVERTORS

— USER PORT

— PRINTER PORT

— SOUND

— SPEECH
g sy SECOND
" PROCESSOR
JE (Z80, 6502

or 16032)
R .+ “Legal” Communication
4 J “lllegal” Communication
the memory-mapped input/output were speed is of the essence — such as high

» not implemented before version 1.0. speed data acquisition or event timing
-3 However, even if you have got 1.0 or — then the extra time needed to go via
e later, there may still be times when you the operating system may be unaccept-
e have to break the rules. The main  able.
et reason is that using these routines adds Also, if one is realistic, it does re-
i a few microseconds to the execution quire more effort to use the operating
ng time. system routines than to access memory
0 In most applications this will be of directly, and therefore the tendency is

no great importance but if, for example,
you are doing some interfacing where

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 1 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




o |
~FOR UNDER £20/
&
"DISCASE 60°
B 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 dlsr:: 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.AT. + £2.50 F'r:-stage and Packing.

D EhE W|

| | J-
|_-/ I.\"\-\. |_-' / = -
I{CDMPUTEH ANCILLAHIES} 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 Micro

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.

game much like

found inthe arcades — very fast and
also works with joysticks

£7.80 +VAT

High resolution graphics with
thousands of skill levels — more
features than any other chess game

L £10.00 + VAT.

addictive

£7.80 +VAT

very favourable reviews — Fast and

By

S1E BN )
3 31
Za\> Beeb-calc

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.

)
1§5I

¢

5

High speed and high resolution
graphics are combined in this game
to produce an exciting game —
almost identical to the original
arcade version

£7.80 +VAT

We give very generous
trade discounts

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

COMPUTER
I ), /53]

a machine code
the 'Galaxians’

=) 16 Wayside, Chipperfield,

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.

Lasy Programm
for the - o
BBC Miero

Eric Depson

A best-selling
textbook. It
teaches the Basic
language in
general, with
special emphasis
on the BBC
Micro’s dialect.

A thorough,

= ramming thoughtful,
the Micro though
high-paced
.:.,__J._..,-“:...-.._. reuiew Df

elementary BBC
lore. Includes
topics such as
the disc system
and interfacing.

A careful,
textbook BAS

|
approach to the ngmmmingn" the
subject. It

provides the
reader with a
firm grounding in
BBC Basic
techniques.

Microcomputer
""m-—-— 1

If you already
know Basic and
want to broaden
your horizons,
this is the book
for you. It's full
of fascinating
ideas and
projects.
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) BOOKIEIVP

For those keen
to explore the
machine’s
“innards’’. It
provides lots of
useful facts on
the CRTC
registers and
special memory
locations.

) £8.95

N

7
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.
£4.7 S
T A useful
assortment of
30 + programming
PROGRAITIS ideas for the
Fﬂggéﬁ less-experienced
thP-DEDfﬂPUTEH programmer. It's
also a useful
source of
enjoyable
programs.
}

I T T e e S e e

peemesssuxmORDER FORM™===mmm:

All prices include postage and packing
Please supply the following book(s)

Please enter number

required in box e
Let Your BBC Micro Teach
You to Program pras .
Prngm_ﬁming the BBC Micro £7.50 ..............
i, Do e g
g e L S
30 Hour Basic £Ra0 ...
Practical Programs g8 . .

:] Assembly Language

| Programming for the BBC
Microcomputer o L N
The BBC Micro Revealed £8.95 ... ...
The Book of Listings 478 ..
T Mo eses

| enclose my cheque/P.O. for
Chegues payable to Database Publications

Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY.

Thase special prices apply to UK resders only. :
Prices to overseas readers are avallable on reguest.
Frr 1113 0k R O RS WA
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FOR ALL THATS NEW SOFTWARE 0274
PACE SUPPLIES e 575973

FOR THE BBC =

Add the versatility of a disc drive to your BBC Computer

This superb precision disc el
drive produced by the world S
famous Camera manufacturers P
is now available

in this unique compact

form from [pAcE at only

£169 + VAT

Note the following features:
® Colour matched to the BBC

® Slim compact design measuring PACE SOFTWARE SUPPLIES
only 83" x 6" x 23"

® Price includes all cables 130 Clayton Road, 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

Read/Write speed of 750 BYTES per second
Capacity: 101K BYTES per CASSETTE

Average access time 22 seconds

Up to 138 FILES per CASSETTE

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

X Xe X R XXX
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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 I=1 1O 31

40 PRINT "wewwarawwwwanaHiidiWinn
WHWWN NUMBER "31i

30 PRINT TAB(S7)1"This tests for
clarity"

60 NEXT 1

70 PRINT "You should be able to
read this last line perfecly - up to
the final character®;

curvature — far more on the Kaga than
the Microvitec.

The final test takes rather more care
to use than the others. Program 1V
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. ¥

B0 AS=GETS
Program 1 Program Il should give you circles, not ovals
10 WODE 0O 10 MODEZ 10 MODE &
20 FOR R=100 TO 500 STEP 100 20 VDU 19,2,7,0,0,0 20 INPUT *“Separation between
30 PROCcircle(R) J0 MOVEZ2,2:DRAW 1277,2:DRAW 1277, horizontals®,horiz

40 NEXT

30 END

60 DEF PROCcirclelR)

70 MOVE 640+R,512

B0 FOR I=0 TD 2#P1 STEP 0,025

90 DRAW 640+ R¥COS(I),512 +ReSIN(I)
100 NEXT

110 ENDPROC

Program II

1021 :DRAN 2,1021: DRAN 2,2

35 BCOLO,2

40 MOVE B,4:MOVE 1271,4:PLOT 85,
1271,.1019: NDVEB, 1017 :FLOT 85,8,4

50 REPEAT

60 VDU 19,2,0,0,0,0

70 FOR I=1 TO 1000:NEXT 1

80 VDU 19,2,7,0,0,0

BS FOR I=1 TO1000:NEXT I

90 UNTIL FALSE

Program 111

30 INPUT *"Separation between
verticals",vert

35 INPUT *"Mode",x: MODE x

40 FOR I%= 0 TD 1023 STEP horiz

3 6COLO,1

50 MOVE O, I%:DRAN 1279,1%

50 NEXT 1%

70 FOR J%= 0 T0 1279 STEP vert

75 BCOLO,3

80 MOVE J%,0:DRAW J%,1023

90 NEXT J2

Program IV
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ACSH
ADVAL

AND

ASC

ATH
AUTO

BGETH

CALL

CHAIN
CHRS

CLEAR
CLOSE#

CLG
s

COLOUR

COUNT

DATA
DEF

DELETE

DIFAW

ELSE

END
ENDPROC
ENYELOPE

EOF &

ERL
ERR
EVAL

BBC Basic Keywords

absolute value

are = cosine
analogue to digital
converter value
logical AND or
bitwize AMD

ASCI. code tor 1st
char. of string
arc—sine
arc—tangent

auto line number

get a byte from file

put a byte to Hie
call machine code

subroutine
load and run program
character string

clear variables
cloge file

clear graphics screen
clear text screen
select text colours

Cosing

count characters
‘printed’

data to be READ
define

degree
delete lines
dimenson aFray

integer division
draw

alse

end

and procedure
sound envelope
end of file

enclusive OR
arror ling number
arror

evaluate

euponent

ERROR=ABS (X2-X1)
ANGLE=ACS(0.4)
K=ADVAL (Z)

IF %=9 AND Y=0 THEM...

A=B AND C
PRINT ASC("GOOD")

AMGLE=ASN(0.5]

" AMGLE=ATMI(1.5)

AUTO 100, 5

X=BGETH#3
BPUTHI, S
GALL &FFF4
CALL 1234, 4

CHAIN "PROG"
PRINT CHRS(T1)
CLEAR

CLOSE#
cLOSE#O

CLG

CLs

COLOUR 1
COLOUR (128+1)
PRIMT COS(ANGLE)
ASCOUNT

DATA 1,2,3,"A"

DEF FHWVAT (g)=0, 15%g

DEF PROCINIT
Y=DEG (A)

DELETE 120,200

Dis A{10)
DM X 10
PRINT 11012
DRAW X, Y

IF X=0 THEM C=D ELSE...

END
ENDPROG

ENVELOPE (14 PARAMETERS)

R=EOF #3

R=X EOQR ¥
X=ERL
X=ERROR
X=EWAL (A%)
Y=EXP(X)

ANGLE in radians
see note (1)

logical
bitwise
prints 71, ASCH code for “G"

ANGLE in radians

ANGLE in radians

start line number from 100,
ingrament by 10

¥ pecomes next value from file
sends value 5 to file 3

call subroutine at FFF4(HEX)
pass A in paramater block and
call subroutine at 1234(DEC)
clears all except resident
integer variables

prints character whose ASCH
code is 71 e "G"

all except 8% to Z%

close file 3

close all Hies

clear graphics area fto current
graphics background ares

clear text area (incl graphics)
to current text background colour
set tewt foreground to red

zet text background colour te red
AMGLE in radians

counts all characters "PRINTed

defing functions

and procedures

converts angles n radians to
degrees

delate 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, in
current graphics foreground colour
alternative action for IF

optignal program terminator

soe notelZ)

¥ ig =1 if end of file 3 has

pean reached

bitwise iogical operation

givas line number of last e&rror
gives error number of last error
evalyate function in A3

¥ becomaes E raised to the power X

o
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144 20 n m TV contrel, n seis vertical position, m=0 interlaced, m=1 non inderlaced

145 81 o Gat charactar from keyboard buffer, Yreturns returns character
£=1 it buffer empty, C=0 if character obtained

145 91 1 Get character trom RS423 input buffer, ¥ raturns character
c=1 if bulter empty, C=0 if character obtained

146 92 XY Raad from FRED, X contains offset

147 833 X Y Write to FRED, X contains offset

148 54 XY Read trom JIM, X contains offset

149 95 X X Write to JiM, X contains offsel, character in Y

150 96 X ¥ Read from SHEILA, X contains offset

151 97 X ¥ Write to SHEILA, X contains offset, character in ¥

774 B0 O O Cancel VDU gqueue

25 E1 ] Disable function keéys (f0 to =)

5 E1 1 gSat function keys o generate strings

225 E1 n Sat base number of function keys to n

226 EZ n sat base number of SHIFT function kay codes

27 E3 n Get base numbar of CTAL function key codes

228 E4 n Sat base numbar of SHIFT/CTAL function key codes

225 E5 O Setl escape key to interrupt a BASIC program

229 E5 1 Sat escape key to return ASCH 18({27)

23 E& O Enable Hushing of bufers when escape key used

23 E& 1 Digable flushing of butfers when escape key used

2 ET X Set mask byte to X when servicing user 8522 IRQ

232 E& X St mask byte to X when safvicing 6850 ACIA IRQ

VDU Code Summary

Dec Hex CTRL n Meaning

doas nothing

send next character to printer only

anable printer

dizabla printer

write text at text cursor

write text at graphics cursor

anabla VDU drivers

make & short beep

backspace cursor one character

forwardspace cursor one character

move cursor down one ling

move cursor up ome line

clear text area (CLS)

mowe cursor 1o start of current line

page mode on

page mode off

clear graphics area [CLG)

detine text colour (COLOUR]

colour Aumber

define graphics colour

action 0 plot specitied colour

1 DA specified colour with that already there

2 AND specified colour with that alraady thera

3 EOR specified colour with that already there

4 invert the colour already there

colour numbar

define logical colour

logical colour number

physical colour RUmMber
to 5 Tero
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POINT

POS

PRINT
PRINTE
PROC
FTRE

AAD

READ

REM
REMUMBER

REPEAT
REPORT
RESTORE

RETURN
RIGHTS
RHD

AUMN
SAVE
SGN
S
SOUMD
SPC
SQR
STEP
5TOP
5TRS
STRINGS
TAB

TAM

THEMN
TIME

TRACE

TRUE
UNTIL
USR

WalL

WIDTH

point
position

print
print to file
procedure

pointer
radian

read
remark

repaal. . . until
report arror
restore data pointer

return from subroutine
right string
randorm

fun program
SAVE program
sign

sine

sound

space

square root
step

stop

string

repeal string
tabulate

tangent
IF., . THEM -, .ELSE

Hime

FOR,, . TO, .  HEXT
top pf program

logical true
UEer

valua

wdu drivar
vartical position
page width

colour=POINT (X, ¥}
%=POS

PRINT A B
PRINT#3, A
PROCINIT
PTR#&4=100
K=RADI(Y)

READ AS,2

REM comment
REMUMBER
REMUMBER 100, 20
REMUMBER 50
REPEAT

REPORT

RESTORE
RESTORE 2000
RETLIRM
AS=RIGHTS (X5,3)
K=RMND(M )

x=RMND

RUN

SAVE "FRED"
X=8GMNIY)

X=5IM (ANGLE )
SOUND 1, =15,53, 20
PRINT SPC{B); A
X=50R(Y)

FOR ¥=1 TO 7 STEP 2
STOP

AS=STRS(X)
AI=STRINGS (4, B5)

PRINT TAB(10); ""HELLO"
PRIMT TAB(2, 10); "HELLO™

X=TAN{ANGLE )
IF A4=2 THEM 350

TIME={ {H . =60+MIM j*&0+5E )= 100

FOR X= 1 TQ §
PRINT TOP
TRACE ON
TRAGE OFF
TRACE &780

IF RESULT=TRUE
UNTIL X310
X=LI5A (43000 )

A=WALIBS)

VDU 28,0,5,39,0
V=VPOS

WIDTH &0

raturns colour of point X,¥(-1 off screen)
returns position of text cursor

tor ftormat see note (T)

prints A to hie 3

indicates user defined procedure

sets pointer to non-cassetie file

converts from degrees to radians

read from DATA statement

indicates rest of line 15 commant
renumbers from 10 with incremants of 10
renumbears from 100 with increments of 20
renumbers 50 with increments of 10
repeat loop always performed at least once
reports last error in words

sets data-pointer to First DATA line .

sats data-pointer to DATA line 2000
indicates end of subroutine

selects last 3 char of X3

M«0 resets generator

M0 generates random no >0 and <M
N=0 reportz last number with MN=1
generates integer betwean

-214T483648 and 2147483647

claars all variablas exwcept 8% to 2%
save on cassette or disc

returns gign of ¥ (ie +1,0, ar =1)
AMGLE in radians

sae note (8)

generales & spaces followed by A
negative rools cause error

optional, defaults to 1

may be restarted with GOTO. ..

converts number to string representation
A5 pecomes 4 times BS

Tabs to 10th column of correct line
moves text cursor to 2, 0 & prints HELLD
ANGLE in radians

OPTIOMNAL

time in 10ms intervals

may ba read or sel

pointer to end of user program

print line numbers during prog execution
turn off trace

report ling numbers bDelow G780

logical trus =-1

terminates REPEAT LOOP

calls subroutineg and returns value from
P, Y, X, A registers

converts number represented by B3 to number

multipurpose statement see note(d)
returns wvertical posthion of text cursor

sets page width uvsed by computer [0 imitially )

s FOl = = = e E e m e e e e e e e e e e e e e e e R e e e e e e R e e e o e e e e

FX and OSBYTE Call Summary

E xR R RF R R RN R R R EE R R XA N K F EEF R R R RN

dec hex X

0@ EE®E®E @~ NN s NN S D@ kb W W W W W W W W oW NN =D

ﬂﬂdqld.d..-_d_l_l_h_l_l_l...d._‘._p..'..‘
aEs R E s W W W W W W W R R - O

mMmMmMmMMMMOOO0O000000@DOD W@ ® @ BB DD~~~ ~OHhdddd s b W wowewwewhnm =9

—-

WM =0 =0=ft&swwihk =0

@ s W N~ D00 R WN =032 003232 ®~®E B W N =@ ~AWN R WM = @D

¥

Functon

Printz operating system version number

Resarved for applications programs

get characters from keyboard and anable RSS receiver
get characters from RS5S423 port

Select output devices

Selects printer and screen

Selects printer, screen and R5423

Selects printer

Selects printer and RS5423

Selacts screen

Selects screen and RS5S423

Selects no output

Selects RS423

Cursor aditing keys and copy key perform normally
Cursor aditing keys and copy key return ASCH codes
Selects prinlar sink

Selects parallel printer connection

Selacts serial RS423 printer connacton

Selects user suppliad printer drivar

Selects the printer ignore character, e.g.

Printer ignores ASCH B character

RS8423 input set to 75 baud

RS5423 input set to 150 baud

RS423 input set to 300 bauvd

AS423 input set to 1200 baud

R5423 input set to 2400 baud

RS4Z3 input set to 4800 baud

AS423 input set to 2600 baud

RS423 input set to 19200 baud (This rate not guaranteed)
RS423 output set to 75 baud

RS423 output set to 150 baug

RAS423 owtput set io 300 baud

RE423 owtput zet to 1200 bavd

RS5423 output set to 2400 bawd

A5423 output set to 4800 bauwd

RS5423 cutput set to 9600 bawd

R5423 owlput set to 15200 baud (Thisz rate not guarantead)
Flash rate, duration of first colour set to n/50 of a second
Flagh rate, duration of first colour set to n/50 of a second
Repeaat key delay set to n/100 of a second

Turm off repeat key

Reset repeat delay and repeal rate to detault values
Set repeat rate to n/100 of & second

Disable output buffer empty event

Disable input buffer full event

Disable character entering input buffer avent

Disable ADC conversion complete event

Digable start of vartical sync, avent

Disable intervval timer Cros§ing Iero evean!

Disable ESCAPE pressed avent

Enable output buffer empty event

Enable input buffer full event

Enable Character antering input buffer event

Enable ADC conversion complate event

Enable start of vertical sync, evenl

Enable interval timer crogsing Iero evant

Enable ESCAPE pressed event
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We've got it all taped!

ORDER NOW!

POST TO:
Database Publications,

Europa House, 68 Chester Road,
Hazel Grove, Stockport
SK7 5NY.

Our offer of a cassette tape of all the
programs printed in the last issue of BBC Micro
User was a tremendous success.

So many readers jumped at the chance of
saving themselves thé trouble of keying in the
programs that we are doing the same with
programs featured in this month’'s issue.

The cost is just £3.25, plus 50p post and
packing. Or you can have both tapes for £6,
plus 50p p&p.

This is what you will get:

APRIL ISSUE: KING KONG, a fast-moving game
in which you pilot a helicopter to rescue girls perched
on the Empire State Building before killing Kong;
GRAPHICS, a suite of colourful demonstration
programs; NIM, a structural game of strategy;
TOKENS, first steps in unravelling the Basic ROM;
HOROSCOPES, a fun program with useful
error-trapping routines; BINARY, a neat line in
number conversion; FORMATTER, an essential disc
utility; DISASSEM, a full machine code
disassembler; HEAT & LIGHT, two measuring and
plotting programs; MONITOR, four "test card”
programs to evaluate VDUs.

MARCH ISSUE: DEATHWATCH, a superb arcade
game that challenges you to use your skill to fight off
enemy battleships, tanks and helicopters; BINGO,
illustrating clever uses of the randomise function;
BUBBLESORT routines; TESTS for function keys in
machine code routines; a useful CASSETTE BUGS
FIX for users with OS 0.1..and many COLOUR
AND GRAPHICS ROUTINES to help you create a
kaleidoscope of screen designs which you can
incorporate into your own programs.

Remember these top-quality cassette tapes save
wear on your fingers — and also ensure your
programs are error-freel

ORDER FORM

Please supply the following cassette tapes
of programs from BBC Micro User:

£
April issue (King Kong, etc} -£3.25 = ........
March issue (Deathwatch, etc) ~£3.25 ........
Special offer: April + March—-€£6.00  ........
Post and Packing 50p

f enclose my chegue/postal order for: £

Alternatively please debit my Visa/Access/Diners Club/
Eurocard * account number;

* Dalete as
appropriate




'M FREDDIE -FLY ME!

F FOR FREDDIE IS THE HARDEST 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 gama, needing just a But the great asset of this 'game” is that every little piece of
couple of keys and the space bar to play, then this i15 most information you require is shown on tha scraen, nearly fifty in
cartainly not for yvou all, continuously baing updated, with the colours baino

¥ however, you are preparad to sit at your computer for cleverly used to depict differant, changing, situations.
litarally hours on end getting to grips, and then give a E .

! s, vantually you will master the take-off, then eaven managa to
considerable amount of effort and time into actually trying fly and at long last manage to land. But unlike all othar games,
to solve it, then this is definitely for you. at this stage you don 't put it away for ever, for you have saven

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 appaaring at the

There are plenty of instructions on the 36 controls and aven a
little advice, but 85 the whole thing is a colossal challenge,
you ara not told how to fly Freddie, this you have to discover
antiraly for yourself...

Controls? A mind boggling 36 of them! And it is here whare : ; PR e . : :
tha logic and skill comes 1n, 88 évarything must be done not th?i: “‘.Tfrs,l;:::: ]u:;ll :‘tlhtﬂ.a d'h&l'amfsé :.huirr:ﬂlmlv WL yaur Immtly.
anly in the correct order but at the right time. Yes, it's in real X o i o

tima. with thea clock ticking relantlessly away. £g_5ﬂ Vat and pOS'I'. paid

front of you, but is as accurate a simulation of not only flight,
but preparation, take-off and the many more occurances
associated with flying a tri-star jet as a8 32K micro will allow.

Ff:-ﬁhe children alone...

/Xyagic Adventare

- In Magic Adventure, Beth and David Guest haye created
-~ a wWon ag;lﬁnnﬂ journey for -:lr}ﬁﬁdcrlﬂn‘:tmtweun 4' an ‘IE.
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, 8 simple guestion is
askad, with the adventure proceeding in different way depanding
on the rasponsa.

The scenes include the Talking Tree—who played a nasty trick on a
friend 80 was punishad by the Fairy. But if the Talking Tree helps
later on, all with be forgiven...Poor mother rabbit neads halp 10 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
Glassas...will the fairies dance...... is the Castle locked...where
does the Path lead...will tha Fairy coma...will there be 8 Surprise...

With evarything illustrated in colourful graphics, this is a delightful
axample of the programmars’ art and refreshingly different from anything
aver done befora. Sound of course.

As scene upon scene enfolds. the children will be more and more
antranced as they go on their Magic Adventure...

£8.50 Vat and post paid

e

You don't believe us!

Wea have bean amazed at the number of people who just will
not aceapt that we DO operata a return first class post sarvicea.

It seems that so many of you have bean let down s0 many
times by the upstart software houses, that it is obviously
going to take some while to accept professional service.

3 AneY areé

ures O £ ar f We assure you, all advertised programs are in stock and
: the 53'-"“1“' nsas Froage : janes of that every single order will be despatched in our private
e hie Ka v g ant Post Office collection at 4.30pm the same day the order is

receivaed, and by the fastar metered mail [no stamps o
be franked].

Another big moan is the very limited guarantes which most
firms give and the hassle in trying to get tapes replaced. And
of course, those of you who have purchased from the "hare
today—gonea tomorrow’ brigade, there's no chanca.

How reassuring to know wa've bean in the media publishing
business, from this address for 256 years, as well as baing
the longest established software publishers in the Business.

n five
n ;T'-.EE of 109

- wlth :

BRI
Fnﬁd unes an

But best of all we give an unconditional life-time guarantas
which means that should a program fail, no matter what the
cause, it will ba replaced absolutely frea of charge, this
vear, next yaar or in 18én yaars...

Lok Aan
nout =10 ¢ : g\l - OUFSE-
ther Frotk E'le prigina’ . f"'.r:r{'lt,' 2 gt es
L:-—:. 50 | 'm{pﬂ:};‘t resol i
N - - ll'. I'\II- a
o 1

%nsas Recognised Brand Leader in microcomputer software

Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tel. 0246 850357
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SOFTWARE SCENE

Music (BBC Software)

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 is 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 once 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

Grafkey.

Grafkey (Clares)

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
is 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-

Doubtless Bach

would have some

byteing comment

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

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 it is entertaining and
probably useful to those who already
have some musical knowledge, and
wish to combine this with computer
play.

Jane Jackson.

. 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 youre 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

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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You can
cheat at

Chess if all
else fails..

Connect 4 (Database)

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 1 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 idea is to get four circles in a
row — either horizontal, vertical or
diagonal — to win. Only you don't if

Chess (Bug-Byte)

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

subjegt 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

Just one more, then
you can have a go

you're 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

L Pete Bibby

Tess (H & H)

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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Fun Games

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 wvivid 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.

Programs |

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
L.

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
it.

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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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 1s
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 1s always trans
ferred to the tip. This causes the tp
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.
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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 | 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

>

April 1983 BBC MICRO USER 61




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

ITFEEREY

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.
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A BBC Model A with single ROM operating system
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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: 1C74
8815120 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.

electronic

Mount Road, Burntwood, Walsall.
Tel: 021-308 7075 Office:
Telex: 339671 ALD FAB.

MONITOR MANUFACTURER

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 - var

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

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 74LS245.

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.

L - L
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A BBC Model B with EPROM operating system. Note
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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

F,
"

:\Iiiﬂilm;.:-llll-. :

r .y
o

e
]

o
T rETY)

A __w

.-I
‘I

%,
yed

-

.
llllf}lw

s RERREEEP
-

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.

MNext 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 — 74LS0O0

USER PORT

20 way plug IM part No. 3428-1303
PRINTER PORT

26 way plug 3IM part No. 3429-1303
IC70 — 74L5244

RS423 SERIAL INTERFACE

5 way 360 degree PCB mounting DIN
socket.

IC74 — 8818120

IC75 — DS3691

1 mHz BUS

34 way plug 3IM part No. 3431-1303
IC71 — 74L5244

IC72 — 74L8245

RGB OUTPUT

6 way PCE mounting DIN socket

TUBE CONNECTOR

40 way plug 3IM part No. 3432-1303
DISC DRIVE 5
34 way plug 3IM part No. 3431-1303 N
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there is sdll plenty of empty space for future expansion




A BUY THE .
TWILLSTAR COMPUTERS BES Bourne Educational Software
A makes learning fun [] ] ("
B
n 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
he BEC MOD A £299.80 ® Watch your children improve their spelling and word knowledge by
BEC MOD B £399.00 trying to stay alive! It keeps check on their scoress too!
Utilises full colour high resolution graphics facility of BBC micro —
Dlﬂlﬂ DRIVES watch his face as the final mistake is made!
Business Software Incorporates internal list of words divided into groups to suit age
5 g g
Educational Software range of 5 to 13 years Ino responsibility accepted for disconsolate
Entertainment Software children when Mum and Dad get addicted tool)
Features facility to guess full word at any time — but bewara of the
. ONLY £195 al for getting i g !
. - penalties for getting it wrong
] HE SPECIALISTS C P ERS Includes easily loaded lists totalling 260 words — and your own lists
| ” easily savad too. Suitable for Model B
l ANIMALVEGETABLE/MINERAL (Code P21)
THE HEHL COMPUTER SYSTEM Think of an object and see if the computer can guess it corractly!
ROM £9995 INCL VAT ® Program asks you to think of an object and then asks a series of
questions as it tries 1o guess the answer. Ultimately the program
either guesses the object correctly or asks for a question to
Lk 4
f L:}” distinguish the item from the computer's incomect guess!
i ] P ® Stimulates fascinating (and educationall discussions as to the
IN SINCLAIR ﬂHITﬂTEHS difference between an alligator and a crocodile, steel and iron, etc,
ot Matrix and encourages use of reference books.
SPECTRUM Epson MX 100 FT Ill Acorn AP 100 A ® Programed questions and objects entered can be saved at any
16K £125.00 Epson RX 80 Seikosha GP100 A point, 50 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
TO: BES. Dept BU1, Badfield Lane, Headbourne Worth
: - LOUR MONIT ¢ .- Y.
Eﬁlnl;;ﬁﬂa#ll;; lanﬂs. IJEM. Etalu:wr::i 'I:Eﬂ' ufhlinm\'i'l:.l:: [%23 Winchastar, Hants rﬂﬂﬂﬂ 750. Tel: 0962 BB2474
ARSE . ns. Dust Covers and wde GREEN MONITORS
range of Software for all Computers. Sanyo £99.00 Hitachi £99.00 Oty Code Cassetie Brice Total
P20 Wordhan £7.95
CUMPUTEH HIJDHS & ELECTHUN".: MAGAZINES P21 ;:-.n.mm.-"-.xg etable/Mineral £4.95
g 5
snFTWAHE. HﬁHnWAHE P20 + P21 wWordhang + AnimalMegetable/Mineral £10.95
SUPPORT/SERVICES/RENTALS I enclose cheque/P.0. payable 1o BES value: t_
¥ CALL IN FOR FURTHER DETAILS Name
TWILLSTAR COMPUTERS LTD.
17 REGINA ROAD, SOUTHALL, MIDDX. Address ...
TEL: 574 5271 (24 hours)
OPEM 10am-8pm SIX DAYS A WEEK
R

ICE.cool.... UINITTLIATBY

Clarendon Road

BNARAE. Microcomputer Interface | s eeiora

|nsirumzn1aﬂon /
Confrol

Experimeniaﬁon
* |nitially designed for the BBC &
model B. :

* 4 A.D. inputs, selectable
sensitivities (26mV to 10V)

8 input/output digital lines.
* D — A output, latchable.

* 4 relays, latchable, on output
lines.
* Sampling rates up to
125,000Hz. ith - software cassette
* Comprehensive software _ Eei H‘L!;tiuggrt!t;r;dmjdl
. package provided. - owWn mains power supply
e * Suitable transducers and

Please send me more information of the
BRRMERERNE o e e e

UNOBLE. Microcomputer Interfoce

probes also available. Prices exclude package, V.A.T. and are

: (756)
correct at time of going to press.
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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 &B806D
and &8358. As can be seen from the
table, each keyword is followed by a
number &80 or greater. This 15 the
token, the value that represents the

KEYWORDS TABLE

806D 41 4E 44 B0 O 41 42 33 AND..ARS
BO7S 94 0 41 43 53 95 0 41 ..ACS..A
BO7D 44 56 41 4C 96 O 41 53 DVAL..AS
B0BS 43 97 0 41 33 4E 98 0 C..ASN..
808D 41 54 4E 99 0 41 35 54 ATN..AUT
8095 4F Cb 10 42 47 45 54 94 0..B6ET.
8090 1 42 50 55 54 D5 3 A3 (BPUT..C
BOAS AF 4C 4F 55 32 FR 2 43 OLOUR..C
BOAD 41 4C 4C D6 2 47 48 41 ALL..CHA
BOBS 49 4E D7 2 43 48 52 24 IN..CHRS
BOBD B O 43 4C 45 41 52 DB ..CLEAR.
BOCS 1 43 AC 4F 53 45 D9 3 .CLDSE..
B0CD 43 4C 47 DA 1 43 4C 53 CLG..CLS
6005 DB 1 43 4F 53 9B 0 43 ..C0S..C
BUDD 4F 55 4E 54 9C | 44 41 OUNT..DA
BOES 54 41 DC 20 44 45 47 5D TA. DEG.
BOED O 44 45 45 DD O 44 45 _DEF..DE
B0F5 4C 45 54 45 C7 10 44 49 LETE..DI

Digging a byte
deeper into Basic

By JIM NOTMAN

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 &B835A to &B83CA,
contains the least significant bytes of
the address, and another table, from
&B3CB to &B43B, 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 S6 81 0 44 49 4D DE 2 ¥..DIM..
B105 44 52 41 57 DF 2 45 4E DRAM..EN
BloD 44 50 52 4F 43 E1 1 45 DPROC..E
B115 4E 44 E0 1 45 4E 56 45 ND..ENVE
B11D 4C 4F 50 45 E2 2 45 4C LOPE..EL
B125 53 45 8B 14 43 56 41 4C SE..EVAL
812D A0 0 45 52 4C 9E 1 43 ..ERL..E
8135 52 52 4F 52 85 4 45 4F RROR..ED
gi3D 46 C5 1 45 4F 52 B2 0 F..EDR..
B145 45 52 52 9F 1 45 38 50 ERR..EXP
814D A1 0 45 58 54 AZ 1 46 ..ENT..F
8155 4F 52 EJ 2 46 41 4C 33 OR..FALS
BISD 45 A3 1 45 4E A4 B 47 E..FN..E
Bi4S 4F 54 4F ES 12 47 45 54 OTO0..GET
B16D 24 BE O 47 45 54 A3 0 §..6ET..
8175 47 4F 53 55 42 E4 12 47 GOSUB..G
Bi7D 43 AF 4C E& 2 48 49 4D COL..HIM
8185 45 4D 93 43 49 4& 50 55 EM.CINPU

the memory locations where the
address 15 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 &BE 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.

8180 54 EB 2 49 45 E7 2 49 T..IF..1
8195 4E 4B 45 59 24 BF 0 49 NKEYS..]
B190 4E 4B 45 59 A4 © 49 4E NKEY..IN
B1AG 54 AB O 49 4E 53 54 57 T..INSTR
B1AD 28 A7 0 4C 49 53 54 C9 (..LIST.
BIRS 10 4C 49 4E 45 Bb O 4C .LINE..L
BIBD 4F 41 44 CB8 2 4C 4F 4D OAD..LONW
BICS 45 4D 92 43 4C 4F 43 41 EM.CLOCA
BICD 4C EA 2 4C 45 46 54 24 L..LEFTS
BIDS 28 CO O 4C 45 4E A% 0 (..LEN..
810D 4C 45 54 EY 4 4C 4F 47 LET..LO6
BIES AR 0 4C 4E AR 0 4D 49 ..LN..Hl
BIED 44 24 28 C1 0 4D 4F 44 Ds(..n0D
BIFS 45 EB 2 4D 4F 44 B3 0 E..MOD..
BIFD 4D 4F 56 45 EC 2 4E 435 MOVE..NE
205 58 54 ED 2 4E 45 57 CA IT..NEW.
8200 1 4E 4F 54 AC 0 4F 4C .NOT..OL
B215 44 CP 1 4F 4E EE 2 4F D..ON..D

——r
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the

}ds
ing

are
IF
10N
its
cen
eal

the
)} if

81 4o
8125 aF
B22C 4F
233 0
8230 S0
B245 52
gaap ac
B255 4E
8230 43
8245 52
826D 52
275 52
827D 52
8283 4D
8280 52
B2%5 54
8290 47
825 4E
S2AD 4D
B2ZBS 45
8280 CD
8205 49
B0 0
§20% 52
820D 4E
82€5 35
82ED 50
82F5 o4
2FD B8
8305 54
300 4%
8313 43
B340 FD
325 44
320 0
8333 49
g3l 47
8343 0
8i4D 4F
355 40

4 87
50 45

a0 45

Bl |:_E.
A B | B |

41 47
gF 43
5F 54
94 8
i
45 34

0 4F
it 49
AE 4F
49 4
45 90
50 49
o 2
RO 0
50 4F

a9 32

52 B4
4E AD
Jo 34
a4 F1
43 30
Ak 1
30 4F
30 52
33 Bl
4E F8

43 90 45 41 34 F5

45 50
5 4
F4 20
41 44
4F 52
48 o4
44 B3
42 45
30 88
L
iE BS
35 30
24 L3
47 24
iE 4
FA 1
48 45
0 34
32 41
iD 45
By 1
2 33
39 EF
a6 50
44 54
45 Do
a4 49
4D 45
45 4D

4F 52
44 F3
a2 33
B2 0
85 F7
24 28

1 52
32 LC
0 53
47 4E
0 53
43 89
0 33
28 €4
b4 2
o4 41
€ &C
41 42
43 45
71 43
33 4E
33 32
2 36
4F 53
48 FE

0 30
40 45
40 D2

54 Fb

En
L WL

£kl
2 43
2

a3 o4
AE B7
14 54
28 BA
FC 12
4 52
a4 49
BA O
41 4C
5 |

250
34 52
bl o
0 48

¢
0
AE
2
34
a
43
4F
1
!
)

L}

|
43

l
a3
49
Y
a8
o4
45
33
B6
34
49
4F
4F

i
o

i
o4
85
4C
ab
BB
al
41
CF
aC
49

D3 0 30 EF ES

FF..0R..
OPENIN. .
OPENOUT.
.PRINT..
FABE.CPT
R.CPI..P
LOT. .POI
NT{(..PRO
C..P0S..
RETURN. .
REPEAT..
REPORT..
READ. .RE
M. RUN..
RAD. .RES
TORE. .RI
GHT$(..R
ND. .RENU
MBER. .51
EP..5AVE
.+ 56N, .S
IN..5ER.
.5PL. .51
R$..5TRI
NG$(..50
UND..5T0

0 F..TAN..

THEN. .TO
.. TABL..
TRACE..T
IME.CTRU
E..UNTIL
.. USH. .Y
Du. . VAL.
. VPOS. . W
IDTH. .PA
6E..PTR.
JTIME..L
ONMEM. . HI
NEM. .P..

ACTION ADDRESSES

KEYWORE

AND
ABS
ACS
ADVAL
ASC
ASN
ATH
AUTD
BGET
BRUT
COLOUR
CALL
CHAIN
CHR®
CLEAR
CLOSE
CLb
(L5
05
COUNT
DATA
DEG
DEF
DELETE
b

- DIN

DEAW
ENDPROC
END
ENVELOPE
ELSE
EVAL

ERL
ERROR:
EQOF

EOR

TOKEN

80
74
93
%6
97
78
79
Lo
A
05
FB
Db
07
BD
08
09
I
0B
78
§C
0c
70
1]
7
81
IE
DF
El
ED
E2
gB
RO
9E
85
€3
8

ACTION

EXTRA

ADDRESS BYTE

ADBD
ABCh
ABob
ACC4
ABCC
AR07
RO5F
BF78
BF&1
EALE
BESC
BF33
BIEE
pAY
BFIE
8ES7
BESE
A%ae
AF 26

- BAED

ABE7
BAED
8ECE

900D
A
9310
BAS0
B4SC

All12
AFCE

ACDE

I~|

0

Cod b= o P d B CAl = e 5 S O S5 ©

S B = O s e

=]
=

B P S e

O b e Reh S b ) e e

ERR
EXF
EXT
FOR
FALSE
FN
6070
GETS
BET
GOSUE
5COL
HIMEM
THPUT
IF
INKEYS
INKEY
INT
INSTRI
LIST
LINE
LOAD
LOMEM
LOCAL
LEFTS(
LEN
LET
LOG
LN
HiDs(
MODE
nop
MOVE
NEXT
NEW
NOT
OLD
ON
OFF

FF
Al
#l
Ed

nT

A2
A4
ES
BE
A3
£4
Es
EB
t/
BF
Ab
AB
A7
L9
86
8

12

A
co
RY
£9
AB

4]
H

C!
ER
8l
EC
ED
ch
AC
CB
EE

5

AFDS
ARB4
BF4F
d70F
AEF9
BICA
BBED
AFEE
AFES
Beed
932F
AF12
Bhol
F893
B0SS
ACD3
AC9E
Ab08

BoBS

BF2D
AF2B
9205
AFFB
AFOQ
8Ba7
ABCD
AB04
Boss
F35A

FIR1
BOAE
8A7D
ACF7
8A3D
B934

—
=

.
el

'ﬂ-l&!n—h{:w-—-h.lh.iﬂh;l'::.-ﬁ-ﬂhﬂﬁhj*kd:hﬁ@ﬂ-bﬂ-p.nhj
£ ==
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From Page 67 56N B4

SIN Ba
OR 4 0 SOR Bb
OPENIN (I BFES 0 SFC g%
DPENDUT BE BFaE1 0 ETRY C3
PRINT F1 8033 2 STRINGS ! C4
PAGE 0 AEEF 43 SOUND 4
FTR gF BFS0 43 STOF FA
Pl AF AEFD 1 TAN T
FLOT Fil B3AE Z THEN 8C
POINTI ] L) 0 10 Ba
FROC Fi 92B& F TABI BA
POS Bl AB92 1 TRACE FC
RETURN F8 BBDS 1 TINE 91
REFEAT F BEFF i TRUE B
REFORT Fh BFES | UNTIL Fo
READ 3 BRI% 2z USR BA
KEM Fi4 BAED 20 VU EF
RUN Fg BD29 l VAL b
RAL B2 ABD 0 VPOS BC
RESTORE Fi BBOD 12 WIDTH FE
RIGHT§! C2 BOAD 0 PAGE Do
RND B3 AFT7E 1 FTR CF
RENUMBER CL BF37 10 TINE il
STEP 88 0 LOMEN 2
SAVE Ch BEF& 2 HINEN D3

ARAD 0 TOKENS
A7R4 PROGRAM
A7B4 0 .
_ {0 REM Jis Notaan March 1983
i 20 HODE7
iﬁﬁi g 30 U1
ki . _ 40 PRINT'/KEYWORD  TOKEN  ACTION
Basy 1 EXTRA”
4409 . 50 PRINT® ADDRESS
1 BYTE®’
AFOR o 60 ADDRESS=48040
; 70 LD BYTE=kB2CB
9247 12 g ﬂi_ﬁB”E=EBEEE
AEE? 1 90 REPEAT
ACEA 1 100 REPEAT
BBCC 2 110 PRINTCHR$ {?ADDRESS);
ARFB 0 120 ADDRESS=ADIRESS+!
9IEF 2 {30 UNTIL ?ADDRESSHATF
ACSS 0 140 PRINTTAB!13) ~7ADDRESS;
ABYE 1 150 IF 7ADDRESS:=48F THEN PRINTTAR(20)
B4CC 2| 5*U7(HI_BYTE+PADDRESS)#256) +(2(L0_BYTES?
9239 0 ADDRESS) ) 5
BF39 0 160 PRINTTAB(30) ; “ADDRESS?1
9278 v 170 ADDRESS=ADDRESS+2
922 0 130 UNTIL ADDRESS:%BIS8
212 0 190 YOULS X

OMPUTER

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
Complete kit *

with ring binder

Rec. Retail Price:

£15.50

Crur Price only

£12.50 incl. VAT

SPECIAL
OFFER

Valid until April 30th

PLUS computers, paripherals, printers, software, games, books and much, much
mara from leading makers at low prices - always available from your local steckist:

TWICKENHAM &

COMPUTER CENTRE LTD 4corn

72 Heath Rd Twickenham Middx TW) 4BW (01-892 TB9E/01-831 1612)
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" BBC SOFTWARE

EDUCATIONAL -1 AorB £B.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 Aor B £8.05
Altheugh similar to Educational - 1 this tape is more advanced and
gimed at 7 to 12 vear olds. The tape includes MATH1, MATHZ, 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
avolution.

KATAKOMES 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

sss SPECIAL OFFER *** Any 3 cassettes for £20.70
Add 50p p/p per order
Please state yvour model, and reference No. B.

Cheque/P.0. to:

GOLEM LTD.,

77 Qualitas, Bracknell, Berks.
Telephone: (0344) 50720
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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 I am left here doing all the dirty work.

The first thing I had to do was to update the program vou see
listed below — one of Percival's. It's the header for our cassette of

o

a years 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 do as
many clever things as you want, too. But PLEASE will you send
some notes along to explain what you're doing. Remember, 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?

programs from the pages of BBC Micro User and proclaims “BBC
Micro User — March 1983 loudly to the world. At least it did until
| 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.

1 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

Your reward for all this effort? The winner will receive a box of
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 the
BBC Micro, as well as many of Acornsoft’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.

10 REM #isssassinsssd I70 NEXT RY 970 REM ==s=sssssssssszszassssssaassss
70 REM ##% BBL  ##s 380 VDU 4 580 DEF PROCINIT
10 REM #4¢ NICRD ##4 390 ENDPROC 590 VDU 19,2,0,0,0,0
-] 0 REM ##% USER #¢x 400 REM ====sz=sss-zoscs=ocooo=z=sssg=s GO0 YDU ]?!3!2!6,{;’!}
50 REM ##% APRIL #es 410 DEF PROCLETTER(XL,Y%,Fi) 610 VDU 23,224,240,240, 240, 240. 240, 240
50 REM ®¥¢ {981 wix 420 PROCBLOCK (X%, Y%) , 240, 240
70 REM BRREEEREERERE 430 LOCAL HE,VY,1%,J%,KL, A% 620 HSTEP%=32:VSTEPL=]2
B0 MODE S 440 Vi=YY 630 COLOUR 131
%0 PROCINIT 450 FOR I%=0 T0 7 440 CLS
100 A${1)="BBC" 460 Hi=11 450 DIM AS(5)

6o ENDPROC

5780 REN ss====ccs=somssrenrrIcEITIsscs=
680 DEF PROCBLOCK (XX, Y1)

490 GCOLO, 1

700 Xi=Xi+16

10 Yi=Yitlb

720 MOVE XX, YX:MOVE XX, YL-17%1
730 PLOT 85, X2+15#16, Y1

T40 PLOT 85, XN+15#16,Y1-17416
130 6C0LO, 2

760 ENDPROC

110 A${2)="NICRD" 870 K1=256:A%=7 (FL+1%)
120 A8(3)="USER" 480 FOR J%= 0 70 7

{30 A8 (4)="APRIL" 390 K1=K1/2

140 A$(5)="1983" 500 WOVE Hi, Vi

150 PROCWORD(A$(1),0,2) 510 IF (K% AND AZL)=K% THEN VDU 224:50U
160 PROCWORD (A$(2),0,12) ND&11,-15, RND(255) , -1

170 PROCMORD(A$(3),0,22) 520 Hi=HY+HSTEPY

180SOUND &11,0,0, 1 530 NEXT J%

190 FOR 1%=1 TO 8000:NEXT I% 540 VY=Vi-VSTEPY

200 CLS 550 NEXT IX

210 PROCHDRD (A$ (4),0,4) 540 ENDPROC

220 PROCWORD(AS$ (5} ,4,16)

730 SOUND &11,0,0,1

240 FOR 1%=1 T0 BOOO:NEXT 1%

rYour FREE entry form===—

this month’s contest — one new || ;
box of software every month for i POST TO: BEC Micro User, Europa House,

the next year 68 Chester Road Hazel Grove, Stockport SK7 E.N‘.r‘.l

—— S e s e s e el

250 MODE & ¢ My cassette and listing for the BBC software :
260 END i competition is enclosed, plus a stamped I
e bt ] . \ 1 l addressed envelope for its return.

270 REM ' i i
280 DEF PROCWORD! AS,XPOSX,YPOSL) lu‘-.nml_. - 3 i
290 LDCAL RX,X%,Y%,CODEX,FY : Name ..o i )
300 VBUS TRt G R e
310 ¥%=YPOSLEHSTERY: Yi=1023-YPOSY#VSTE i i
n = -
120 FOR Ri=1 TO LEN(AS$) L 1
140 F1=49408+ (CODEL-44) +8 This is what awaits the winner of | i
i

350 PROCLETTER (XX,YX,F1)
360 X%={XPOSL+RY#8} £HSTEFY
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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........

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.

Let Gipsy

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

Microlengro

cast

mﬁﬁﬁe)

your ho

number. Typists are used to using

capital “O" for the number *“0” and the

letter “1” for the number *17.

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
is 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 Asci
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. S0 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=&TF 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 &O0OD is the code of the

roscopeé
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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.

&07 causes a beep to attract the

operator’s attention to the error.

1810 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.

830 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 it is 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.

210 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 integer
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 vou 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 valid
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.

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 is needed.

Today$ today’s date.

NAMES(I%) ,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

&
Byp
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Announcing the FIRST




s

T national get-together
C 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-pacRed, 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 it really is.

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 ts 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 1s an event no user of the BBC Micro BB@
will want to miss. So make a note of the date mnGB@
in your diary now. More details of our plans EEEB

will be given in future issues of BBC
. . Europa House, 68 Chester Road
Micro User. Or you can write for further Hazel Grove, Stockport SK7 5NY.

information to the address alongside. Tel: 061-456 8383

April 1983 BBC MICRQO USER 73




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

to dealing with their numbers
in the normal way that 100 is
always *“‘one hundred” to
them, and they can’t make the
shift necessary to decode it in
binary as “four”.

Actually it is rather am-
biguous. Presented with 100,
do you interpret it as “one
hundred” or “four” ? Our rule
will beyif you mean our usual
way of dealing with numbers
(the hundreds, tens and units
you learnt at school = or lo put
it more formally, the denary
system) you write the number
in the normal way.

If you wish the number to
be decoded as a binary
number you put the symbol %
in front of it — 100 means “one
hundred” while %100 means
“four".

So far so good. We now
have a marker (%) to warn us
that we have to decode the
number in a special way as a
binary number.

Damding rule

However, before you
decode you need a rule for
decoding — s0 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:

15p 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 + lp

Using the same coin twice,
though, often means that we
end up carrying unnecessary
amounts of change, and I for
one don't like doing that.

Sometimes, however, with

our present coinage system we

have to use the same coin
twice to obtain certain sums.
You cannot, for instance, make
up the sum of 4p without
doubling up coins. To avoid
repeating coins we would have

to invent a 4p coin! o

Let’s do that; in fact, let’s
invent a coinage system where
you never have to use the
same coin twice.

First of all we would need a
1p coin and, of course, a 2p
coin, because we cannot use
1p + lp 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 Sp (4p + 1p). 6p (4p +
2p), and 7p (4p + 2p + Ip). 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

your disposal (8p, 4p. 2p, 1
you can make any sum up
15p. Then you would have
invent a new coin, 16p.
Notice how the coins
have created have doubled if8
value: Ip, 2p. 4p, 8p, 16p. Nob
prizes for guessing what th
next one is. :

Little change

Let's summarise our resulg
in a table (Figure I). Here
have used the. columns ¢

show the coins available a !
the rows to show how the

various totals are made up. & |
1 in a particular colu
means that we use tha
column’s.@¢ein, and 0 mean

‘that we don't use it. Look & ]

the row for Sp. It has 101 of

it. According to our rule, thi

means we pick out the coin§

4p and lp (and NOT 2p) b

make up the 5p total. ‘
4p 2p lp |

% 1 0 1
=+ 4p + lp=35p

Now let's get back to co
puters by dropping all this tal
about coins and redraw Figu
I to show the same informa
tion but without referring t
money — just numbers. Fig
II is the new table.

As you can see, there
little change, and we c¢an us
this table to encode numben
in general, not just coins. Wi
call this method of encoding
the binary system.

Remember, to show that

|

74 BBC MICRO USER April 1883




p. 1p)
L up to
ave to

ns we
sled in
hp. No
at the

results
Here |
ns to
le and
W the
ii}lftp-. A
olumn
\ that
means
pok at °
101 on
le, this
: coins
2p) to

P

) Com-
1is talk
Figure
forma-
ing to
Figure

lere is
an use
imbers
15, We
imding

at we

COINS

Bp ap 2p 1p

1p 1

2p 1 0

3p 1 1

4p 1 0 0

Sp 1 0 1

T 6p 1 1 0
0 Tp 1 1 1
I 8p 1 0 0 0
g 9p 1 0 0 1
S 10p 1 0 1 0
1p 1 0 1 1

12p 1 1 0 ]

13p 1 1 0 1

14p 1 1 1 0

15p 1 1 1 1

Figure I

mean a binary number we pre-
cede it with %. So if you see,
for example, %101 means:
4 2 1
% 1 0 1
- 4+1=35

Le. 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 4 1 1
% 1 1 0 1
> B8+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
illustrated, see if you can
decode the denary wvalues of
the following binary numbers:

%1001
% 101
% 11
%1101
% 111

Column

or Bit Values

2

Binary
1 Value

Hl

%10

10

%10

1
0
1
0 %100
1
0

%110

%111

%1000

w1001

il = O
cle|lo|lula|a|la|lw|n]|=]28
£%

—
-

== l1oIQo|l=l=Ilao|jlco|=

%1011

= lojlo|jlo|lo|=|=|=|—=

1
0
1
0 %1010
1
0

%1100

—
2]
-

1 %1101

=

0 %1110

—
— | ot | it | o | b | ot | = | =

—
on

el el =N =]

1 %1111

Figure IT

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+44=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 Z.1
ON OFF ON ON
> %l0ll=11

Each of these “'switches”
represents a bit, and a com-

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 1 11111
= 1284+64+32+16+8+
d4+24+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

—»
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149 128 64 32 16 8 4 2 1

-128 128 goes — set to 1 1

T 64,32 can't go — set to 0 0 | o

_—16 16 goes — set it to 1 1
5 8 can't go — set to 0 0

... 4 goes — set to 1 1
1 2 can't go — set to 0 0

Lol 1 goes — set to 1 1
0 % 1 0 0 1 0 1 0 1

Figure IIT

From Page 69

together the value of all the
columns in which a 1 occurs.
For example, given
%10010101 you translate as
follows:

128 64 32 16 8 4 2 1
% 1 0 0 10101
> 128+ 164+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 vou 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

10 REM BR#ssane bbb Resiisssss
20 REM # EBC MICRD USER '81 *
0 REN FREsasspisdsensiissass
40 MODE 7
50 ON ERROR GOTO 230
40 REPEAT
70 #FX 15,1
80 CLS
70 @i=4
100 REPEAT
t10 PRINT TAR(0,5)CHRS (130}
120 PRINT TAB(1,5);STRING$(15," “)
130 INPUT TABI1,5)"Denary “denaryi
140 UNTIL denary%»=0 AND denaryi(ZS
150 PRINT TABI1,12)"%"
160 FOR IX= 7 TO ( STEP -1
170 PRINT TAB{30-4#1%,10)2°1%
180 PRINT TAB(30-4#1%,12)(2°1% AND den
aryX) /2¢1% :
190 NEXT
200 PRINT TAB{0,20);CHR$(132)CHR$ {157}
CHR® (131} *SPACE TO CONTINUE,ESCAPE TO EN
nl
210 REPEAT UNTIL INKEY(-99)
220 UNTIL FALSE
230 e%=10:END %

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 1 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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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 L
are quiet and utterly dependable.

[ O B

CS50A Single 40 track drive 100K £199

CD50F 2 double sided 80 Track TEAC Drives
with cabinet and power supply 800K £619

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

Cumana drives
BBC Micro best!

Please add VAT to all prices

CUMANA DRIVES +
OWN POWER SUPPLY
=BIG PLUS FOR

BBC MICRO USERS
...JUST FOR

__ STARTERS
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I REMEMBER the day 1 first heard of
the new kind of chip called a micro
processor. I 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 |
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

DAVID DUFF

looks at the BBC
Micro’'s role as a
powerful research and
control tool when
linked up to the home,
the lab, the factory

when switches on its bonnet indicate that

second criteria leads naturally from the

— T T —

T

means of complicated instructions it has run into a large obstacle. first. and is that the interface should :

reduced me to a state of mirth and But a computer has a number of make efficient use of the special facilities
disbelief. Fortunately, it was not long features and facilities which are invalu granted by a computer. E
before the first microcomputers able to any measuring and control ins- Such facilities are: 3
appeared in schools and 1 learned to trument once some means is provided @ Ability to capture data at a very high ’
appreciate the significance and power of for getting the required information in speed g
software-based systems. and out. @ Ability to store and recall large .
Explnratinn There are criteria that I feel must be quantities of data ' _ ;
used in judging the value of a computer @ Ability to process and display data n r

A move later to a company which and interface combination. Our world 18 a very wide variety of ways

makes electrical and electronic equip- full of conventional instrumentation of ® Ability to make decisions on the basis E

ment for science teaching provided an

all kinds and it will be some time before

of input data and to modify outputs

excellent opportunity to explore a this will be discarded in favour of more accordingly. i
particularly important aspect of micro- versatile software controlled instru- Most physical quantities such as ‘
computer use, that of interfacing to the ments. temperature, sound level, pressure and !
real world. Efficiency light intensity can be converted into :

Kevboards 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
vou need one to reverse a model car

It is 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 vou would not otherwise be
able to do as easily or cheaply. The

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
thannels 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
gvents 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
giminate the possibility of damage to
equipment caused by excessively high

(e |
| WEREPACE )
Lt

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! ¥
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BEEB BITS from CLARES FAIRHURST

INSTRUMENTS LTD

JOYSTICK

Pair of fully proportional joysticks of compact and handy size : £17.95 I
CASSETTE LEADS:

DIN to DIN + Remote ... S i i .. £2.50

MM 1o 3 Jacks i Gkt sy e E2.50

DRAGOM Lead HE R ki R 1

ORIC | {with motor contrall = state DIN or Jacks ... N £2.650

MONITOR LEADS:

BMC to Phono ; 3 ! RS ) £2.95 L

Phono to Phono ...... X e e £1.50 SERVICE & l NFOH AT'ON

6 pin DIN to DIN AGE LEAD ...... % ] £2.50 M

SERIAL PRINTER LEAD (Acorm Specs) ......... Zair .. £7.50

All Leads are Top Quality and carry an Unconditional Guarantee. CE NTH E

SOFTWARE: "GRAFKEY' & "GRAFSTIK" .

These superb programs allow you to easily create graphics diagrams technical Dean CG u rt- Wllm51ﬂw SK‘B 2 LT
drawings etc. The drawing can then be saved to lape and included in your own .

programs by using the very short REDAAW routing provided, Modes include TEle P hnne . {06 25} 52 569 4

lines, rectangles, triangles. circles, write and ai in up

w B colours, A wery special mode s the RUBBER

BANDIMNG {as sean in that famous HORIZON TV

program). Meow you can do it on your BEEB. Used in =

schools and industry, GRAFKEY is for keyboard and F]:J.'FA":-":E'F &

GRAFSTIK will work with ANY joystick. Data is TTARST) i ar BBC M I CRO U SERS'
common to both programs and will be compatible with Meraging, H
GRAFPAD and GRAFPEN when available D::-?r,.,ml. ang

Cassetle . i R - Texibig

Disc (combines GRAFSTIK and GRAFKEY £12.95 EXPLUHE ALL YDUH MDDES
i'..l.ﬂ‘l".STIEK. GFI.&FHIICS" is ~_s_r_n-l:=r_'n:_ LJR:-i_F‘_.ﬂH f" Eight modes to choose from - where do you start? With the Hermes
but only uses line mode giving more control over the

lines, screen, scale and array Graphics pad of course! Greate your own unique graphics displays
“ JOYSTICK PACK ONE'" contains ZAP & SKETCH ltwo of the programs free This professional quality pad has all you need:

with BEEBSTICK ES.75.
* GRAPHICS SCREENS ONLY £2.5g

ALL PRICES INCLUSIVE OF VAT & CARRIAGE — NO EXTRAS
* TELETEXT SCREENS

. user-DEFINED cELLs T+ 65P P/P

* COMMANDS SHEET

CLARES |

222 TOWI‘IfiEld RDad, f-l:::-l:::ecz::;uter Products {Depl BU)
Winsford, Cheshire CW7 4AX et e Pl oo s
Tel . 06065 51 374 Telephone: Rochdale (0706) 30410

N o TRADE ENQUIRIES WELCOME

EXTENDED COLOUR-FILL GRAPHICS

r 3
- E.C.F.G. GIVES YOU A CHOICE OF

the BBC Microcomputer SHADES FOR TRIANGLE FILLING
DISASSEMBLER (Model A and B) IN BBC MODES 0,1,2,4 & S

Reveal the secrets of BEC BASIC, the Operating System and
any machine-code programs with this powerful 6502

PLOT 81 and 85 commands for triangle—filling

disassembler. Ideal for a beginner and indispensible to the have been adapted to use the ECFG fill-shade
SIGLE ScIne CAEs . QI currently selected by new ECFG user—friendly
* Five modes of operation from memory dump to full : i GCOL is still d f i |
automatic disassembly. . . comma ! " | il use or hine colour.
* n,ﬂ.ﬁl;t:gﬁ'r:o automatically or manually label any location in Easy choice of 17, 289 & 6561 subset colours
- {]pgra[ing System entry pointg and vectors leﬁﬂd',l' labelled. between those nc:rl'l'lt'.!”y' available in ?‘., 4 & 15
. :ﬂan”fjl or automatic definition of areas of code separate colour MODEs. Further options include colours,
rom data. 4 e D i a
* Qutput to printer or tape/disc in BASIC *EXEC format. angles, spacings & widths of cross—hatch etc.
- HH , - - = 5 .
. Ability to dump all program data and recover at a later date. ECFGC commands can be used in BASIC, typed
Loading and disassembly of programs regardiess of runtime : :
address. from the keyboard, occessed in Assembler, or

* Data iz displayed together with ASCIl equivalent
* Easy 10 use single key commands.
* Full instructions supplied.

in future BBC Micro languages. ECFG is MOS-—
adaptive, and proven with versions 0.1 to 1.2

~ Without doubt the most powerful and flexible . Bootstrap from cassette rapidly builds an ECFG
disassaembler available for the BBEC Mmro-::umputarl. module at a RAM oddress pre—defined by PAGE,
BBC DISASSEMBLER ........cocevviinnmninnnennns £6.95 (tape version) : : A :
£9.95 (disc version) which is then automatically increased 512 bytes
Prices are fully inclusive. Please state model and O.5. on to allow immediaote LOADIng of programs etc.
ordering

Price : £10 inc : Mail Order only

&
Simonsoft | [

liff i i
K Front Street, Topcliffe, North Yorkshire, YO7 3RJ (Tel. Stevenage 51224)
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1) REPEAT

20 REPEAT

30 CLS

40 PRINTTAR(S,2):"BBC SYSTEM DISK FOR
ARTTER™

45 PRINTTARS

A1 i*Copyright lan R, Hi
S0 PRINTTABIS, 603 "FORMAT WHICH DRIVE

50 INPUT DRNUMS

10 D =VAL (DRENUNS |
g UNTIL Diid

¥ REPEAT

ioh PEINTTABIS, 103"

(10 PRIMITAB{S, 1013740 OR 80 TRACKS PE

|
F20 INFUTTNS: TNY=VAL (TNS)
130 UNTIL TN3=40 OR TNZ=BU
140 PRENTTAB!S, 150 "ARE YOU SURE 777%:
150 INFUTAS
8

( UNTIL LEFTH(AS,1/="Y" OR LEFTS (RS,

¥
{0d PRINT
170 DIM Br20,5%300, 0520, 10660
184 ‘JHLR [i=LFFF
4 _.al

E%
200 B270=D%  :REM DRIVE KUMRER
i BYii=7%  :REM BUFFEE ADDRESS DUMH

B 1 :REM ONE FARAMETER
230 BR7&=%t% :GEM SEER COMMAND
BL27=0 :REM TRACK 2ERD
250 ¥¥=RiaVEI=XYOIVN2S5AY=L7F:CALL OS50

240 REM SECTOR LIST (5% POIMTS TO ITH

o
oL

271G FOR U%=0 TO 9 :REM SECTOR
B0 Su7IUY=3+1)=0  :REM HEAD
790 517 (U%ed+3) =1 :REH 256 BYTES

T T
E1L ) |1E !.:- I_I-

310 REN SET UP FCE FOR FORMAT (USE BY

320 BL!1=5% :REM BUFFER ADDRESS
330 BL75=5  :REM 5 PARAMETERS
140 BL74=k&T :REW FORMAT COMNAND

SC
matter

350 BE7B=%10 :REM GAPI=k1B

360 BX?9=42A :REM 236 BYTES AND 10 SEL
T0R

370 BL710=0 :REN BAP J=b

380 BL711=k10 :REM GAF 1 =kib

390 REM SET UP FCB FOR VERIFY (USE Vi

400 REM

410 W120=0% :REM DRIVE NUMBER

420 ?3!1~II :REM BUFFER ADDRESS

430 Y175=1 :REM NUMBER OF PARAMETERS
440 Yi7e=kSF :REM VERIFY

450 Yi?8=0 :REM SECTOR NUMBER

450 VE?9=82h  sREN 256 BYTE 1 10 SELT

470 FOR Ti=G 10 INL-1
40 REN nHHEMB SECTOR LIST FOR CURRENT
TRalk

490 Qh=T+7*T%

a00 FOR Uk=u TO 9

21d Enyluu*a4ﬁ =%

S20 SLTULeqeri=DR+ULIMDDIC SREM

Ik HUMBER

530 NEXT Uk

«REN SECTOR OFFSET

p )
F
=
[}
™
[ ]

i

-:\'j-l nl..".'l_'r
7=T"
’:5' |f'|'
555 Bt EluUUJﬁgq

S40 PRINTTEY

570 REM HIF“IﬁI TRACK T3

€80 3n=Ri:vi=yL0IV256:A%=4T7F:CALL OSWO
Rb

S99 IF 31712450
R*:ERD

bu0 EX=0

510 REFEAT

420 1h=Vi:vi=atDIV2Sa:Ak=R7F:CALL DSWD
RO

630 EX=El+]

640 UNTIL EX:10 DR £5710=0

850 IF EL=1THEM PRINT® *; ELSE PRINT:"

(]
-
i
e m
T
—

THEN PRINT" D

ko0 NEXT T4
670 IF E%:10 THEN PRINT"DISK ERROR®:EM

480 REW SET UF DIRECTORY

BEFORE a disc can be used to store
programs, it has to be “organised” by
having its surface mapped into various
regions. This process is called for-
matting, and it provides the disc with the
type of “grid-reference” system that the
BBC Micro works to.

This means that even if you have all
the hardware necessary — the disc inter-
face and the drive — you cannot use a
floppy disc until it has been formatted.

Acorn, however, only supply their
formatting program with their own disc
drives, not with their disc interface. This
means that, if you buy a BBC com-
patible disc drive from another supplier,
you are still stuck for a formatting
program.

Fortunately, this month we are able to
provide a formatter courtesy of Ian Hirst
and Cumana Ltd.

You actually carry out the formatting
by placing the unformatted (“blank™)
disc into the drive and running the
program. It will then ask which drive is
to be used and how many tracks. The
program can cope with both 40 and 80
track drives.

The appropriate drive can be heard to
start as the program proceeds to format
each track. And it ends by asking if you
wish to continue. The disc will then have
been fully formatted, ready for further
use.

But a word of warning. If for any
reason you reformat a disc, you will lose
everything you have stored on it.

590 FOR Ut=0 TO S11:2%7U%=0:NEXTUS

700 I¢?2c5=1.ﬂn*t¢ D1V 256):REM MSB OF
MUMBER OF SECTORS

710 I1%7283=(TN%#10 MOD 25&):REM LSB OF
NUMBER OF SECTCRS

220 REM SET UP FCB FOR WRITE OF FIRSIT
TWG SECTORS

770 BL'i=1%t  :REM BUFFER ADDRESS

740 BL75=1  :REM NUMBER OF PARAMETERS

780 BLT6=L4R :REM WRITE COMMAND

7e0 BL77=0  :REM TRACK IERD

770 BY?8=0  :REN SECTOR IERD

780 BL?9=%22 :REM 256 BYTES PER SECTOR
. 2 SECTORS

o0 L=t = AD V256 A=
RD

800 IF BYL710¢ 0 THEM PRINT' “DGISC ERROR

7F:CALL OSRO

810 PRINT*"FORMAT RANDTHER DISKZ"§

gan INFUT A%

830 If LEFTS4AS,1)="¥" DR "y"=LEFT${nS
1) THEN 10
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FINANCIAL GAMES

BBC Model B

THE WORLD TRAVEL GAME

1 or 2 Players,

Choice of Game,
‘Exciting, Tense, Competitive and
even Educational’

* Kk % * %

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. RTE Syl SR Gt. Uncle Arburthnot
and Chancellor of - is dead.

‘Great Britain’ You stand to inherit!!

A 2 part game. Prove your financial accumen in Part 1 by
You must select the Party you wish to represent and your investing wisely at the stock and metal markets; if

aim is to stay in office for as long as possible. You must | gegperate try the casino or the horse races. If you are
control inflation and unemployment, maintain the

: : i ' in in Part
exchange rate, introduce social reforms and stay popular. SUCC.BSSfm you will enter the world D.'f big b"fs P a
The game is split into sectors: country profile, shopping 2. Find the secret formula for paradise cola; manufacture
basket, budget day, reform opportunities, manifesto, and and market the drink; C_ﬂpe WIt_h Stkrlkes, fires, frauds, cash
most important election nights (a telling time). shortages, etc. Your ultimate aim is to become a

A COMPLEX GAME THAT YOU WILL NOT TIRE millionaire! A MAMMOTH GAME PACKED FULL OF
OF IN A HURRY FEATURES

— £5.95 — — £5.95 -

See Reviews in:
Acorn User Dec ‘82 — Personal Computer Jan ‘83

Trade Enquiries Welcome. Special Deals for Schools.

Simon W. 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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ADD A BASIC
DISASSEMBLER
TO YOUR BEEB

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 0 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$( )

Print title and select options.
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

200-230 ?ADDRESS looks at the
value of memory location
ADDRESS and sets INFO$
with the relevant data.
OPS 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
MNEMmMonic.

Selects the correct procedure
for the addressing type.

450 Updates current ADDRESS
460-470  Allows hard copy to be

50-100
110-150

140-290

300-430

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.
300-510 The *FX15.1 will empty the

buffer before the GET com
mand in 510
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
¢. The addressing type

530-960

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
Or Omissions.

6502 ADDRESSING MODES
TYPE

Implied

Immediate

Absolute

Absolute, X

Absolute,Y

Relative

Zero page

Zero page X

Zero page,Y
Accumulator

10 (Absolute indexed)

11 (Pre-indexed indirect,X)
12 (Post-indexed indirect),Y

Y- R P e

g
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Disassembler

10 REM Jim Notman 1983
20 MODE7
30 PRINTTAB(&)’ *6502 DISASSEMBLER IN
BASIC"
40 DIM D$1{255) :line=1
30 FOR I1%=0TD255:READ DS(IY):NEXT
60 PRINT"" 1..Disasseable"'* 2..Meao
ry Dusp*'* 3..End Prograa®
70 G=BET-4B: IF6 <1 OR 623 THEN 70
B0 IFG=3THENEL=LA0A:VDU1Z:END
90 PRINT’ *Printer (Y/N)"
100 P=GET:IF P{>B9 AND P<}78 THEN90
[10 INPUT*"Start address “ADDRESSS
120 ADDRESS=EVAL (ADDRESSS)
130 INPUT*"Finish address "ADDRESSS
140 FINISH=EVAL (ADDRESSS)
130 IF FINISH <= ADDRESS THEN PRINT’*T
hat'e silly":60T0110
160 YDU12: IFF=B9 THEN P=TRUE:VYDUZ.15
ELSE P=FALSE:VDU3, 14
170 IF 6=2 THEN PROCdump:GOTD&(
180 ®1=%01000404
190 REPEAT
200 INFO$=D%{?ADDRESS)
210 BYTES=VAL { INFD$)
220 OP4=MIDS$ (INFDS,2,3)
230 TYPE=VAL(MID$ (INFO$,5))
240 PRINT*ADDRESS;
250 FORI1%=0TD BYTES
260 PRINT,~? (ADDRESS+1%);
270 NEXT
280 ADDRESS=ADDRESS+1
290 PRINTTAR(17)0PS;
300 IF TYPE=OTHEN 44¢
310 ON TYPE 6070320,330,340,350, 360,37
0,380, 390,400,410,420,430
320 PROCiam :GOTO440
330 PROCabs :6070440
J40 PROCabsi:GOTD440
350 PROCabsY:60T0440
360 PROCrel :GOTO4490
370 PROCzero:60TO440
J80 PROCzeroX:607T0440
3%0 PROCzeroY:G0T0440
400 PROCacc :607T0440
410 PROCind :GOTO440
420 PROCindX :GOTO440
430 PROCindY :6OTD440
440 PRINT

listing

450 ADDRESS=ADDRESS+BYTES

460 IF P THENline=linet!

470 IF linex=60 THEN PROCpage

480 UNTIL ADDRESS>=FINISH

490 VDU3, 15

300 PRINT""Press space bar to continue
":4F115,1

510 IF BET{>32 THENS10

320 VDU12:80T060

530 DEFPROCima

540 IMM="ADDRESS

330 PRINT® ¥&";™IMM;:FROCbinary(INM)
360 IF IMM>31 ANDIMMC12T7THEN PRINT® °"

CHRS (INM) " *;

570 ENDPROC

380 DEFPROCabs

390 PRINT® &";™(256% (ADDRESS?1)+?ADDRE
85);

&00 ENDFROC

610 DEFPROCabsi

620 PROCabs

630 PRINT; ", X%

640 ENDPROC

630 DEFPROCabsY

660 PROCabs

670 PRINT} ", ¥";

680 ENDPROC

690 DEFPROCrel

700 offset={7ADDRESS) +1

710 IF offset?127 THEN offset=offset-2
a6

720 BRANCH=ADDRESS+pffset

730 PRINT® &";*BRANCH;

740 ENDPROC

750 DEFPROCzero

760 PRINT" &";™7ADDRESS;

770 ENDPROC

780 DEFPROCzerol

790 PROCzero

800 PRINT;". X":

810 ENDPROC

820 DEFPROCzeroY

830 PRINT;",¥";

£40 ENDPROC

850 DEFPROCacc

B&0 PRINT:" A"

870 ENDPROC

880 DEFPROCind

B90 PRINT® (&™;*(7ADDRESS+{Z5&* (ADDRES

SN

900 ENDFROC
710 DEFPROCindlX

920 PRINT® (%";~(?ADDRESS)",X)";
930 ENDPROC
940 DEFPROCindY
950 PRINT® (L";“(7ADDRESS)"},Y¥";
960 ENDPROC
970 DEFPROCbinary (IMM)
980 PRINTTAR(23)" 1";
990 FORIZ=TTOOSTEP-1
1000 IF(Z*1% AND IMM)=2"1% THEN PRINT*1
*3 ELSE PRINT®0";
1010 NEXT
1020 ENDPROC
1030 DEFPROCpage
1040 line=!
1050 PRINT?"?°"?
1060 ENDPROC
{070 DEFPROCAuap
1080 @X=L01000203
1090 REPEAT
1100 PRINT*ADDRESS;
1110 FORIZ=0TO7
1120 PRINT*ADDRESS?1Y;
1130 NEXT
1140 PRINT" *;
1150 FORI%=0TO7
1160 V=ADDRESS?1%
170 IF(V(IZ)0R(V>126) THENPRINT"."; EL
SE PRINT CHRS(V);
1180 NEXT
1190 PRINT
1200 ADDRESS=ADDRESS+8
1210 IF P THEN line=line+!
1220 IF line’=60 PROCpage
1230 UNTIL ADDRESS)FINISH
1240 VDU3, 15
1250 PRINT’ "Press space bar to continue
*:#F115,0
1260 IF BET<>32 THEN1260
1270 vbu1z
1280 ENDFROC
1290 DATA OBRKO ,10RA11,0777
277 ,10RA6 ,1ASLS 0777

0227 .0

1500 DATA OPHPO ,10RA1 ,0ASLY ,07?77 ,0 %

777 ,20RAZ ,205L2 ,0777

1310 DATA 1BPLS ,10RALZ,0777
277 ,10RA7 ,1ASL7 ,077?

1320 DATA OCLCO ,20RA4 ,0777
777 ,20RA3 ,285L3 077

1330 DATA 2JSR2 , 1ANDL1,0777
BIT6 ,1AND& ,1ROLS ,0777

1340 DATA OPLPO , 1AND1 ,ORDLY ,0777 2
BITZ ,2ANDZ ,2ROL2 ,0777

0777 0
0777 0

0777 1
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E0 D 0 AISFY 20 4A 49 ..... Ji
EOB 6D 20 4E &F 74 6D &1 SE m Notaan
E10 20 31 39 38 33 D 0 14 1983...
Ele 6EBJ7 D OIEZSFL .. T...L
E20 8A 36 29 27 22 36 35 0 .4)7"650
E28 32 20 44 49 53 41 53 53 2 DISASS
E30 45 4D 42 AC 45 52 20 49 EMBLER I
E3B 4E 20 42 41 51 49 43 22 N BASIC"

1350 DATA 1BMIS ,1AND12,0777 ,0777 L0

T RS REE O 6 E40 D 028 15 DE 20 44 24 .. (.. D$
0 MR LD 0771 070 0 E4B 28 32 35 35 25 20 3A &C (255) :l

o i PN £50 69 6E 65 30 31 D 0 32 ine=l..2
1370 DATA ORTIO ,1EOR11,0777 L0772 0 ES8 19 E3 20 49 25 3D 30 B8 .. [1=0.

i 1EORe , ILSRe 0777 E60 32 35 35 3A F3 20 44 24 255:. D%

1380 DATA OPHAO ,IEOR! ,OLSR% ,0777 ,2 E8 284905 29 B EN B 0 (125
Dy ol E70 3C 3C F1 27 27 22 20 31 <{.”’'" |

NT*1 1390 DATA 1BVCS ,1EDR1Z,0777 ,0777 ,0 To illustrate the use of the £78 2E 2E 48 &9 73 61 73 73 ..Disass
R AL T s g sl EBO 65 6D 62 6C 65 22 27 22 eable™'™
1400 DATA OCLIO ,2EOR4 ,0777 ,0777 ,0 dumped the first 256 EBE 20 32 2E 2E AD 65 6D 6F 2..Meaa
n ,2EBRI ,2LSR3 ,077? bytes of the disassembler £90 é 79 20 84 75 60 70 22 fk'ﬁUIp'
W10 DATA ORTSO ,1ADCIL,0777 L0727 0 program.

™ ,1ADC6 , IRORG ,072?
1420 DATA OPLAO ,1ADC! ,ORORY ,0777 2
110, 2ADC2 , 2ROR2 , 0777
1430 DATA 1BVSS ,1ADCI2,0777 L0777 ,0
M ,1ADC7 ,1ROR7 ,0777
1440 DATA OSEI0 ,2ADCA ,0277 L0777 ,0
7 2ADC3 ,2ROR3 , 0777

&
EY6 27 22 20 33 2E 2E 45 6F '" 3..En
EAQ 64 20 50 72 &F 67 72 b1 d Progra
EnB 6D 22 D 0 46 1D 47 3D o*..F.B=
EBO AS 2D 34 38 JAE7 47 20 .-4B:.6
EBE 3C 31 20 84 20 47 3E 33 <1 . 623
ECO 20 BC 20 BD 44 45 40 D . .DFe.
ECB 0 50 16 E7 47 3D 33 BC .FP..B6=J.

: EDO 40 25 3D 26 41 30 41 3A @1=kA0A:
1450 DATA 0777 ,15TA11,0777 0777 i EDEF 31 32 SA E0°D 058 1%, .1

b ,1STAG , 18THS 0772 EEO 17 F1 27 22 50 72 69 E ..’ "Prin

1460 DATA ODEYO 0777 ,0TXAO L0777 2 T el il
§1V2 ,25TA2 , 25742 ,077?

: RO EF0 29222020 D 0 64 1D )" ..d4.
W70 DATA 1BCCS ,1STA12,0777 L0777 1 EFB 50 3D A5 3A E7 20 50 3C P=.:. P
§1Y7 ,18TA7 , 1STXB ,0777

 EL 1480 DATA OTYAO ,25TA4 ,0TXSO 0777 ,0
™ ,28TA3 0777 0777

90 DATA 1LDY1 ,1LDAL1, ILDX1 L0227 1 i i .
0¥ ,1LDAG , ILDX& ,0777 st G S .
1500 DATA OTAYO ,ILDA1 ,0TAXO ,0777 ,2 e .
10Y2 ,2LDAZ ,2LDXZ , 0777 e 8 e
50 0ATA 1BCSS ,1LDA2,0277 077 1 S0 Tr TR e strraia e
N7 ,1L0A7 ,ILDXB 0727 a o A R
| 520 DATA OCLVO ,2LDA4 ,0TSX0 ,0727 2 @ R Rl IO
nue 013 ,2LDA3 ,2LDX4 0777 el R o
1530 DATA 1CPY! ,ICP11,0777 L0777 i i o
(6 ,1CNP6 , 1DECH 0777 & i
EE”;':' gi;ﬂ;“f__;gﬂém”ﬂi;““m eRTEY e DE2 €9 F7  CHP MF7 211110111 Thic Iy & dissasenbly of
: £ sefie DE4 FO B BER kDFI the cassette bugs fix
,0 1550 DATA 1BNES , 1CNP12,0777 L0777 ,0 S e REA i P 16 of
T I0ELT 05 DEB A9 91  LDA ¥&91 110010001 the March issue of BBC
0 1560 DATA OCLDO ,ZCHP4 ,0777 L0777 0 S el e bl
™ NP3 ,20ECT ,0777 S o
,0 IS70 DATA 1CPX1 ,1SBC11,0777 L0777 1 bl R S
[Pl ,15BC6 , 1INCS ,0777 i o3
,0 1580 DATA OINXO ,1SBC1 ,ONDPO ,0777 2 = o
(P42 ,26BC2 ,2INCZ ,0777 o i R e R
A 59 DATA 1BEQS ,1SBC1Z,0777 0777 0 L e
M 18807 ,1INCT7 0777 e iRl L
.2 {600 DATA OSEDO ,2SBCH4 ,0777 L0777 L0 e e o
™ 28803 ,2INC3 0777 "
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Y P«“ﬂ SR i I £5.50 | Prnie Cable (Farale #1125 CLARE e AT

2 = pace Pirates (A/B £8.00 | €15 Data Cassette £0.65 | oot ke ohiped
BBC 5 YA A mm-xf“ Inc. VAT. | Space Wary £8.00 | BRC Joyshick £13.00 | &2 Snck £7.95
BEC Model A > £299.00 Graph Key/Stick/Disk £12.95
BEC Model B £999 00 M'Cno POWEH Inc. VAT BOOKS me. VAT, | O : ;
BBC Moded B plu £7.99 | 30 hour B es9s | CREDIT FACILITIES
sk £499,00 | Alien Destroy £7.99 | ALF for BEC Micr £8.95 | Ask about instant creditup to £1,000. Choose the
BEBC Mode & & 37K E338.00 | Astro Mavigator £5.70 | BEC Re vealt £7.95 | credit to sait ¥, The depasit is only 10% of the

T i S \ Cat and Mous £5.70

y BEC N eack cost of your purchase
f \ Chess A £5.70 | you to progran £6.45 | W ar
¥ {.T Hg !1: E L AFFIEY : e B T td Iriterest i
B w by EBAS | BRC MICRI £5.95 | aquivakent o an anr
Ekdaraca [ . E6 8% reative Grapt ET80 ] 10 Ao Ak Wit runtat (ol
ter £7.99 | Graphs and Chart £7.50
> alact AR e £7.99 P Manua £7.50 CAHHIAGE CGSTS
A2 T €799 | Farth Manual £7.50 | Micr Mositor lick Drives. Prirfer il
Bdartia £6 BS 1 Ik m
e Invades es70 | BUSINESS Cassette Deck
10 | SOFTWARE nc. vat, | 57°°
£5.70 | Database £19.05
iz | T et i E:g;
1o ekttt £19.95 | Call intoday. See the Midiands Home Computer
! £7.9%9 ahi : £19:95 Centre for the BBC enthusiast.
| - £7.99 \failing £19.95 el o
: R LK. ing. VAT, | WOt B45.00 | o FORD (0785) 41890
DISK DRIVES Inc. VAT, | Atlant AP e havartcsiiace gt S S O
ing u : e teso Order Form

expandable 1o 2 x 100K £265.00 | Flags g450 . Please send mi I

tRrama nrce

Software

£389.00 | Haremar £4.50
0K 8L L EBDA.DD | Hyperdrn. £6.50
A00K 7R nvaders Mocel & (A/B £5.50
£895.00 | Invaders Mode! B (B £7.50
i £199.00 | Mutant | kout (A& £6.50 |
iper Hangrmar £4.50
RS inc. VAT, | Strate Romber £7.50
30 Maze (F £4.50 st e
£287.50 | word Pro (1 £1u.50| '
£22900 | Startrek, Candy
£89 00 AR £6.50

ACUHNSDFT Inc. VAT, | Barclaveard |
Algehraic Manipulatior gaos |Aand F Inc. VAT, 2 i i
Arcade A £11.90 | Frogger £8.00 e
Arcadia £9.95 | Lunar Lander gegs Lxpiry date
necs Game £9.95 | Paint £8.00 |
£8.95 | Pharoahs Tomt £8.001 e
eative Gral £9.95 | Plar gaog A
be Master £9.95 | Tower of A £6.95
Dhuary £9.95 : & ok ]
p168s | Printers we. vaT, | AOOress
£9.95 | Acoen Spark Jet Printer £419.00
£16.85 | Seikosha GP 1004 £238.00 _
E0 0% | Sl e Fin CE RO £274.85 |
£9.95 | | F 5 £504.85

"

MONITO

+ g 4
FPlease deh v Access

Planetoed 5 £9.95
1 Rais £9.95
ety e Stafford’s home computer shop.
BUG BYTE o VA | D) e ws100| - " Oregate Street, | WHERE TO FIND US "-ﬁ'

£9.95
£5.50

£9.95
ki dailia bl Stafford LY I ‘
£5.50 | N £458,00 -F | ) . {& 515!1 STREET e 4 ‘
st s : el: (0785) 41899 i | ~To)-
g e Eléﬁ% ACCESSG.HIES ol FOREGATE STREET *‘*%

Peek mputer £9.85 | Epson MX 100FT £539.00 Past Code
£9.95
£29.90

£9.95 T e S i N BB e S
£0.05 p
1“ [ ]
1 : &4 Diskettes (Box 1 BARCLAYCARD __| -
Mutiie (WB Eﬁ% i e AR Eg% E -m _s;:rsl-rT:uL.w.nLL e, ‘afﬂref

¥
RS o ST R, - %
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DIY listings

From Page 28

| Program I

10 MODE 2

20 DIN AL(1000)

10 SCALE=.7

80 YDU24, 030512803748

50 BCOLO, 1

50 BCOLO, 134

70 CL6

B0 YDU 28,0,5,19,0

90 COLOUR 129

100 COLOUR?

110 CLS

120 PRINT

130 PRINTA PLOT OF LIGHT"
140 PRINT*INTENSITY AGAINST "
150 PRINTTIME"

160 INPUT*ND. OF READINGS®.R
170 COLOUR1 |

180 PRINT*PRESS SPACE-BAR"
190 IF GET=32 THEN 200 ELSE 190
200 SOUNDI, -15, 150,4

210 PRINT*G0"

220 FORSE=1 T0 R%

225 RDING=ADVAL (1) /65

230 A%(5%) =RDING

240 NEATSY

250 VDUS

260 WOVE10.768:DRAK 10,40:DRAW 1200,40
270 NOVE200, 30:PRINT®TINE --->*

280 11=10

290 MOVE 1%,SCALE®AL(1)

300 FORSL= 170 RY

110 1%=SCALE*AL(SY)

320 DRAW X%, 2%

330 AL=114

140 NEXTSY

150 VDUA

160 END

| Program II |
{0 REM#TEHF AND LIGHT MEASURE M.SHAW®

20 MODE 1
30 REM*TL=TEMPERATURE L%=LIGHT#

&0 IF B$="YES" THEN PROCIMITIALISE:PR
OCFILE IN :G6OTOZ60
70 IF B$="ND" THEN 90
80 IF B$<:"YES" DR B$<}"ND* THEN 30
90 PRINT:PRINT
100 REM*SELECT CORRECT SCALING FOR TEM
F#
110 PRINT"OPERATING RANGE 0-100 Celsiu
g
20 PRINT"USE VARIABLE POT. FOR ADJUST
HENT*®
{30 SCALE=45
180 PRINT:PRINT"WHAT TIME INTERVAL RED
UIRED IN SECONDS"
190 REM#INPUT TIME DELAY ##eexzz
200 INPUT"MINIWMUM | SECOND®,DELAY
210 PROCPLOT (SCALE}
220 PRINT: INPUT"DD YOU WISH TD STORE T
HE DATA YES OR ND",AS
230 IFA$="YES" THEN PROCFILE OUT :GOTO
260
240 IFA%="ND" THEN 260
250 IFA$<>"YES®" DR AS$C:"NO" THEN 220
260 CL5:GCOLO,3: INPUT"MORE DATA YES OR
NO®,D$
270 IF D$="YES" THEN S50 ELSE 280
280 END
290 DEF PROCPLOT(SCALE)
300 REM#SET FOR ADC CHANNELS [ AND 2 O
NLYReied
310 ¥FX1s,2
320 CLS
330 VDU 35
J40 MOVE 0, 1000
330 DRAW 0,0
360 DRAW 1200,0
370 REM#GET TEMP AND LIGHT READINGS+
JBO TL(1)=ADVAL(2) DIV SCALE
390 LEC1)=RDVAL(1}DIV 35
400 13=10
410 FOR S%=2 TD 120
§20 TY(ST)=ADVAL(2) DIV SCALE
410 LL(SZ)=ADVAL{1) DIV 35
440 MOVE X%,L%(5%-1)
450 6COLO, 1
460 DRAW XZ+10,LZISY)
470 MOVE X%I-10,TX(S2-1)

510 REPEAT UNTIL TIME)DELAY#100-15
520 X1=X%+10

530 NEXTSZ

S40 VDU

550 ENDPROC

560 DEF PROCFILE OUT
570 X=0PENOUT *DATA"
580 FOR S%=1 TO 120
590 PRINTAX, T%(S%),L1(S%)
600 NEXTSY

410 CLOSESX

620 ENDPROC

630 DEF PROCFILE IN
540

650 X=0PENIN *DATA"
560 FOR St=1 TD120
670 INPUTHX, T4(5%),L%(S%)
480 NEXTSY

690 CLOSERX

700 PROCPLOT 2

710 ENDPROC

720 DEF PROCPLOT 2
730 LS

740 VDU 5

750 NOVED, 1000

760 6COLO,3

770 DRAW 0,0

780 DRAW 1200,0

790 13210

BOO MOVE 0,T%(1)

810 6COLO,2

820 FORSZ=2 T0 120
830 DRAW X%, T1(S1)
B40  XL=X1+10

850 NEXTSZ

86O MOVE 0,L%(1)

870 11=10

880 GCOLO,1

890 FORSZ=2 TO 120
900 DRAW X¥,L%(SY)
910 X1=X2+10

920 NEXTSY

930 VU4

940 ENDPROC

950 DEF PROCINITIALISE
960 FORSL=1 T0 120
970 TH(51)=0

40 DIN TAL2000 L% (2000 480 GCOLC,2 980 LX(5R)=0
30 PRINT:INPUT*DO YOU WISH TO CBTRIN 490 DRAW XX, TL(5%) 990 NEXT
STORED DATA YES OR NO®,B$ 300 TINE=0 1000 ENDPROC &
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TEAC DISC DRIVES

TEAC 55F }" D/S 80 Track.
Formatted Single Density 400K.

® Ideal for use with BBC Micro

® Low power consumption

@ Slimline — latest technology

@ Full warranty.

@ Case with power supply available soon.
Ring for details.

CANON DISC DRIVES

MDD 6106
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.

ONLY £229.00

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 ® PHARACOHS TOMB £6.95
® PLANES £6.95 ® NEW® PAINTER £6.95
@ FROGGER £6.95 e TOWER OF ALTOS £6.00

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
5/5 80 Track £26.95 £25.95
D/S 80 Track £29.95 £29.95

Prices per 10 discs.

BBC MICRO OFFERS

FROM OPUS

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
front 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:

2716/2732/2764/6116/5516.

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.

And send your order to:-

OPUS SUPPLIES

10 Beckenham Grove,
Shortlands, Kent BR2 0J0.
Tel: 01-464 5040 or 01-464 1598

ES
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From Page 35

i REM Copyriaht Sean Overend 1983
Z REM 22 Highland Road Amerzhas Buc
ks

T REM Yercicn /BM1
5 MODET

666008 d

&
o o =
0 PROCinitialise
20 PROCdisplayinstructions
23 MNODES
6 IF t‘ac# whate THEN VDU 19,1.15,0
o Wh % 29500 =tare®TyEFYL,VENE T°
2B TDE ;T,J,u.u.u.u
29 vpy 19.1.4,0,0,9
30 REPEAT PROCplavyogame: UNTIL tireg=
TRUE 140 FRINT®""Take 1t in turns with the b4l B4=GET$:IF AS="N"THEN tired=TRU
e/ computer"’ "to remove a number of nimber E
pxitroutine 5 from 2" "row. Select which row using 570 ENDPROC
and " 700 DEF FROCparameters
elect how many 710 LOCAL A$,BS

4

L

“E

=

a4 22
rm

=
_—
. ]
=
—
L]
-

™ =

b |
=
l"_.l
'r a

1
Ty

=2y | £ ] HTE 4~  PRETET
Lplaygase 345 PRINT"down keys.

= =rm Ty
M x

10 CLS from each” "row by moving the cursor sid 715 IF tired THEN 850
120 PROCscoreandgadeparameters Y EVE th th and 1 keys.When vou & 30 CLS
125 IF tired THEW 150 ra" e PRINY "

one to be ta 710 PRINT’ ' “Choose size of baard (3-7)
yracss RETURN® He

edgane 140 #FX15,0
iE

“UE WHO TAKES THE 750 A%=GETH
k 50 BS=YAL(A%):IF B5<3 OR BS7 THEN P
to RINTCHR® (7136070 730

770 hoardsize=H5

- 1
black white,l, 7

Ley when ready

Set up HIM byte array 'mas roW

g 18 10 T80 PROCsetupMIMibosrdeize)
220 DI i 90 CLS

1%=1 10 10: WIH?1E=0: NEAT 1% 110 JEF PROCdoubloeprintistring$,colour 800 PROCdisplayiboardsize)
240 tired=FALSE: firzttlme=TEUE: fini: xRyl g10 PRINTIAE(S,29):"0o vou want to sta
5hEanamt:Fﬂ;EE 420 LOCAL cold,dbs rt (Y/N}Z? "3
241 PRINT'*T7""Black/white or colour? 430 col$=CHR$(colour MODB +128':db%=CH 0 #FY15,0
(141) 0 Hi_:-.!‘i

i
47 #F1 15,0 840 FRINTTAB!x%, %) idb

oo oo

A P

F &
i
(1]
=p |
m
g
T
-]
v

2 beicoltistringd 340 IF AS="VY" THEM voursove=TRUE ELSE
47 IF a$="B" THEN black white=TRUE E 450 PRINTTAB(xY,yi+1ijdbescol®istringd yourmovesFALSE
5 black white=FALS ' a 45 FRINTTAB(S,29);"
244 #F19,°5 460 ENDFROC “s
243 #F310,5 500 DEF PROCscoresndgamepar ameters 850 ENDPROC
<250 YDUZ3,224,24.102,12b, 103,165,118, a0 CLS 900 DOEF PROCsetupNIM!boardsize!

47,24 520 [F NOT firsttime THEN PROCqiveinto 910 LOCAL 1%

L e

260 YDUZ3,225,126,255.193,231,231,231, 530 PROCparaseters 920 FOR 12=1 T0 boardsize
174, 47 €40 firsttime=FALSE 920 NIM?1%=RNL(boardsize!
200 YDU23,226,153,90.69,255,255,60,90 550 ENLPROC 740 NEXT 1%

153 400 DEF ?QELQ]iE‘P*ﬁ 350 IF boardsize{19 THEN FOR li=boards
271 IF NOT black white THEN YOU 19,3, 610 PRINTTABIZ, 1003 "Your score :-%) 1ze4] 7O 10:NIMZ1%=0:NEXT 1%
§,4,0 520 PRINT® ";:“”faf”re;" 960 ENDPROC
B0 EMDPROC £30 FRINTTAB(Z,13):"My score :-"} 1000 DEF PROCdisplaylboardsize)
W0 DEF PROCdisplavinstructions 540 PRINT" “imyscorel’’ 1010 LOCAL IX%,d%
10 LOCAL &%,1 550 PRINT®*Do you want another game? ¥ 020 ytabi=1b6-boardsize
{IM",2-5%black wh /N S »

EE 115
Tk } N i sFit o
1T ls, i Gad I
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's RANGE OF
SOFTUIAR
EXPAND.

i MODEL A/B mp 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)
i MODEL B (or A+32K) mp 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
ﬂﬁ‘iﬂ CASSETTE 15 - LEAP FROG

- FA‘SSETTE 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 che 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) AT [}
..-f’ S

Imp CASSETTE 10 S
WORDPRO. Cassette based word
processor for either Epson or Seikosha
printers. Features right hand justification,
alter, insert, delete, pages to tape, printer
mode changes from within text line etc,,
etc. Complete with manual.
Only £10.50 inc. for MODEL B
(or A+32K)

imp 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)

WE’RE EXPANDING
TOO...NOTE OUR NEW
OFFICE ADDRESS AND
CUSTOMER SERVICES

) ORIC MICRO software ready
tﬁ’ soon. Write or 'phone for
availability.

IJK @ 8Es
Software °© 3

l J H Limitﬂll 48 hour despatch

ALL PRICES FULLY

® All Programs will run on all 9 King Street, . INCLUSIVE OF VAT AND
operating systems Blackpool, Lancashire P&P - NO MORE TO PAY!
® All software in stock before we

L giﬁjrgst for Brochure @ (0253) 21 555 ‘I:‘E_EE—"EI |':‘_J




From Page 89

1030 CLS

1040 FOR I%=1 TO boardsize

1050 FOR J%=1 TO NIM?IX

1060 PRINTTAB(S+2#10%-1), ytabZ+2#(14-1)
11CHR$224;

1070 NEXT J%

1075 MNEXT I3

1080 ENDPROC

1100 DEF PROCtaketurns

1110 LOCAL result

{120 IF yoursove THEN PROCinputyours:y
puraove=FALSE ELSE PROCinputaine:yourao
ve=TRUE

1130 result=FNsingles

1140 IF ABS{result)=1 THEN ayscorei=ay
scorel-iresult=1):yourscorel=yourscorei-
iresult=-1):finishedgame=TRUE:PROCsoundo
tHiresult)

1150 ENDPROC

1200 DEF PROCinputyours
1205 LOCAL valid,wholerow
1210 LOCAL 1%,A$,rowi,colX
1220 PRINTTAB(S,3003"
{5,30) 3 “YOUR MOVE®;

1230 VDU 8,8,8,8,8,8,8,8,B,8,8

1240 FOR [%=29 TD ytabX STEP-1:VDU 11:N
EXT I

1250 ¥FY15,0

1260 A$=GETSH

1270 [F A$<CHR$(13) THEN PRINTCHR$(7):
BOTO 1220

1280 rowk=INT ({VPOS-ytabi}/2)+1

290 col%=INT({PD5-3}/2) ¢!

1300 valid=rowi:0 AND rowi<=boardsize f
ND NIN?rowi=col® AND colX:0

1310 IF NOT valid THEN VDU7:PRINTTAE(S
i3.1) *y:PRINTTAB(S, 3003 "Invalid":
FOR I%=1 TO 1000:NEXT IZ:6070 1220

1315 COLOUR 2

1320 FOR I%=1 T0 coli

1330 FRINTTAB (G428 (11-1),ytabl+2¢(ronl-
111;CHR$225

1740 NEAT IX

1345 COLOUR 3

1350 wholerow= (NIN?rowi=col %)

1360 IF wholerow THEN PROC:eleteromiro
w.) ELSE PROCadjustrow(rowi,coll)

1370 ENDPROC

1400 DEF PROCadjustrow!{rowil,coll

1410 FOR T%=1 TO 4000:NEXT 1%

1420 FOR I'i=1 10 NIN?rowi

{430 PRINTTAB(S+2#(1%=1) vtabl+2% {rowl-
111iCHRSI2

1440 NEXT IX

1450 NIM7row’=NIM7rowi-col’

“sPRINTTAB

1460 FOR I%=1 TO NIM?rowk
1470 PRIMTTAR(S+2#{]%-1), ytabl+24 (romi-
10h;CHRE224
1480 NEXT IX
1490 ENDPROC
1500 DEF PROCdeleterowirowi!
1510 FOR I%=1 TO 4000:NEXT IX
1520 IF rowl=bpardsize THEN 13540
1530 FOR I%=romi TO bpardsize-1
1540 NIMZIZ=NINT(1%+1)
1550 NEXT I%
1360 boardsize=hoardsize-|
1570 PROCdisplay{boardsize!
1580 ENDPROC
1700 DEF FNsingles
1710 LOCAL ones,result
720 ones=0
1730 FORIZ=1 T0 boardsize
1740 IF WIM?1i=1 THEN ones=onestl
1750 NEXT 1%
1760 IF ones{boardsize THEN result=0:60
10 1780
1770 IF iboardsize MOD2=1)EOR youraove
THEN result=-1 ELSE resuit=l
1780 =result
1800 DEF PROCinputeine
1810 LOCAL ones,wholerow,rowi,coll
1820 ones=0
1825 PRINTTAB(S,30);"NY MOVE .
{830 FOR I%=! TO boardsize
1840 ones=pnes-(NIN?1i=1)
1850 NEXT I%
1860 IF ones=boardsize-1 THEN PROCsi
ngleup : GOTO 1880

1370 IF FNnotwinnable THEN FROCtakeany
one
1880 COLOUR!

1890 FOR I%=t TO colX

1900 FPRINTTAB(S+2#(I%-1), vtabiel®(rowi
-1)13CHR$2235

1910 NEAT 1%

1915 FOR I%=1 TO SOOC:NEXT Ii

1920 COLOUR3

1930 IF wholerow THEM PROCdeleterow(row
L} ELSE FROCadjustrowirowl.cols)

1940 ENDPROC

2000 DEF PROCsingleup

10 IF ones MWOD 2 THEN wholerow=TRUE
ELSE whelerow=FALSE

2020 FOR I%=1 70 boardsize

2030 IF NIMZIZ:1 THEN rowl=II

2040 NEAT I%

2050 coli=NIM?rowi-1-wholerow

20460 ENDPROC

2100 DEF FMnotwinnable

2110 LOCAL maskX,1%,add

2120 maski=0

2130 FOR I%=1 TO boardsize

2140 mask¥%=maskyl EOR NIM?IX

2130 NEXT 1%

2160 IF mask¥=0 THEN=TRUE

161 IF saskl=1 THEN testi=1:607T0 217
0
2162
2164

FOR 1%=3 T0 1 STEP-1
testi=2"11

2166 IF masklr=testiTHEN Ii=l

2168 NEXT 1%

2170 FOR 1%=1 TO boardsize

2180 IF itest® AND NIN?I%)=testl
THEN rowi=I%

2190 NEXT %

2200 IF testi<>1 THEN addi=NINZrowl AN
D mask¥:col%=addi-1add% EOR maskl):ELSE
coli=1

2210 IF coli{MIM?rowX THEN wholerow=
FALSE ELSE wholerow=TRUE

2220 =FALSE

2300 DEF PROCtakeanyone

2310 rowl=RND(boardsize)

2320 IF NIM?rowk=1 THEN coli=1 ELSE co
1%=RAD(NIN7rowl)

2225 IF col%=NIM7row? THEN wholerow=TR
UE ELSE wholerow=FALSE

2330 ENDFROC

2400 DEF PROCexitroutine
24310 PROCAoubleprint ("SO0ODBYE®,3,12,20)

2415 PRINT

2420 ENDPROC

2500 DEF PROCsoundoff (result)

2505 CLS

2507 IF NOT black white THENVDU 19,128
A0,0,0.0

2910 LOCAL col.chr

2920 col=1-lresult=-1}

2530 chr=225-(result=-1}

2540 COLOURcol

2545 BCOLO, col

2550 vDUs

2560 FOR I%=1 70 100

2570 MOVE RND(1247)+16,RND(959)+32

2580 VDUchr

2990 NEXT IX

2500 vDU4

2610 COLOURZ

2620 IF result=1 THEN PRINTTAB(9,15):"]

win® ELSE PRINTTAB(7,15);"You win®

2630 SOUND 1,-15,101-2B8%#(result=-1),25

2631 SOUND 2,-15,133-28% (result=-1),30

2632 SOUND 3,-15,155-28¢ (result=-1),40

2633 SOUND 1,-15,101-2B#(result=-1),25

2635 FOR 1%=1 TO 4000:NEXT 1%

2637 IF NOT black white THEN VDU 19,12
8,2,0,0,0

2640 ENDPROC ¢
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=~= ADVENTURES ~vi~

_  MYSTERIOUS _*._

@ WRITTEN IN
ULTRA-FAST
MACHINE CODE.

Join the growing band
of Adventurers who
are enjoying these
absorbing and stimu-
lating programs. Step
into another world of
Fantasy, Magic, Mys-
tery and Sorcery. Only
your wits and cunning
can ensure success in

® SAVE GAME
FEATURE.

@ SPLIT SCREEN

: PLAY.

these scenarios! S

1. THE GOLDEN BATON — Venture into a strange province of 6 CIRCUS — Your Car has run out of Petrol on a lonaly road
Sorcery and Evil Magic to recover the Golden Bailon, a miies from habitation. As you truoge relunciandy 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 reporer 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 lo 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 Adventure although each part can be ﬂ The 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 {0 will bring certain death.
destroy your enemy. .. but you are far from home and this PERSEUS.AND ANDROMEDA — Travel into the reaims 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 secrels are held by the
hands of a mutated Zoo-Specimen. Your only chance of ] strange country mansion? What meaning is altached 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
=i == =S

Each adventure comes attractively packaged for just £8.95 inc.

Available soon for ZX SPECTRUM, ZX81 (16K), APPLE II.

il SEND CHEQUE OR P.O. TO:
T o ]
— = DIGITAL
— = FANTASIA
) 24 NORBRECK ROAD, NORBRECK, BLACKPOOL, LANCASHIRE.
il Tel: (0253) 591402
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Horoscope listing

From Page 71

10#KEY10 OLDIM RUNIN

20REM HORDSCOPE

JOREM {C) J.F.LORD 1983

40MODE7: CLS

SORL=0:Ch=0:DX=0:EX=0:NL=0:Y1=0:1=1

s00IN DS 16)

JOFOR R=0 TO &:READ DS$(R):NEXT R

BODATA Sunday,Monday, Tuesday,Nednesda
v, Thursday,Friday, Saturday

FOPRINTCHRS (131);CHRS (141)3TABI10)"C
NPUTER HOROSCOPE"

10OPRINTCHRS (131) ;CHRS (141);TAR(10)"CO
NUTER HOROSCOPE®

I1OPRINTTAB(0,10) "Now type in todavs d
ite"

I20PRINT® *Year..... including the centu
;.1.h

{J0PROCInteger

14007 =NUMY

I50PRINT*Month of the year*

160 INPUT " “MONTHS

ITOPROCMONTH

1B0IF E=1 BOTO 140

150C%=YAL (HONTHS)

J00FRINT"Day of the sonth®

HUPROCInteger

Z20DAYL=NUNT

{JOPROCDAY (DY)

H40IF E=1 60TO 200

J0EL=DAYY

250PROCPACK

JUPRINTTAB(27,5) 5 Todays

230PROCWHATDAY (BX,CX, DY)

JNOPRINT TAB(Z5-LEN(D$(R)),5):D8(R)

JOPRINTTAB{O, 6)CHRS (1301 3 STRINGS (38, "
)

JIOFRINTTAB(G,21)CHRS {1300 STRINGS {38,
Ifll.

J20PROCHESSAGE

si0Goes=20

MODIN WAMES (Goes):DIM BIRTH$ (Boes)

150FORI%=1 T0 Goes

JHOCLS

JI0INPUT"TYPE IN YOUR FIRST NAME"’CNs

JBOPRINT™CNS“, MNOW TYPE IN YOUR SURNA
i

JROINPUT""NAMES (%}

OONAMES (1) =MAMES (1) 4", "+[N$

J0FRINT’CNS®, NOW TYFE IN YOUR DATE O
F BIRTH"

$20PRINT DON'T WORRY I WON'T TELL ANYE
ooy !*

RJOPRINT "Year..... including the centu
Iy

44OFROCInteger

$30YL=NUME

$50PRINT"Month of the year®

§T0INFUT" "MONTHS

4BOPROCHONTH

4901F E=1 BOTO 460

SOOMZ=YAL IMONTHS)

J10PRINT"Day of the month"

SZ0PROCInteger

SI0DAYL=NUNYL

S40PROCDAY (Y4}

S3301F E=1 BOTO 510

S60EY=DAYY

STOBIRTHS (1%)=STRS(EX)+"/“+STRS (MY} +"/
"+5TRS (YL}

SBOPROCWHATDAY (EX, M, YE)

370PROCAGE

BOOPRINT"and vou were born on a "i108(R

b1 0PROCMESSAGE

S20Y=INEEY (1000)

4I0FROCSTAR

540CLS

4SOPRINT*YOUR STAR SIGN IS "STARS

s60PRINT’ *AND YOUR HORGSCOPE FOR THE N
EXT WEEK *'

A7T01F STAR$="ARIES" GOSUB1140

4BOIF STAR$="TAURUS* GOSUB1240

4901F STAR$="BEMINI" GOSUB1340

T001F STAR$="CANCER® GOSUB1430

710IF STAR$="LED* GOSUB1530

7201F STARS="VIRGD* BOSUBLAS0

7I0IF STER$="LIBRA" GOSUB1750

T401F STAR$="SCORPI0"GOSUB1840

’SOIF STAR$="S86ITTARIUS"GOSUB1 990

THOIF STAR$="CAPRICORN*G0SUB2100

7T01F STAR$="ADUARIUS*GOSUBZZ210

JBOIF CTAR$="PISCES"BOSUEZIZ20

T907=TIME:REPEAT UNTIL TIME:T+700

BOU*FIIS, 0

A10A%=GETS: IF A$="" THENB1(

§20FROCMESSAGE

AIONEXT

B40END

BS0DEFPROCSTAR

860 IF (EL:20 AND Mi=3) OR(EL:21 AND M
%=4) THEN STAR$="ARIES"

§70IF (EL:20 AND Mi=4) ORIEL:2Z AND MY
=5) THEN STAR$="TAURUS"

BBOIF (E%3Z1 AND MY=5) DR{E%<23 AND M
=4) THEN STAR$="GEMINI"

8901F (E%322 AND Mi=s) OR(EL<24 AND MX
=7} THEN STAR$="CANCER"

QO0IF (EX»23 AND MY=7) ORI(EL{24 AND MY
=B) THEN STAR$="LED"

F101F (EX:27 AND Mi=B) OR(EL{24 AND MX
=9) THEM STAR$="VIRGO"

F201F (EX327 AND M%=9) OR(EL{25 AND ML
=10) THEN STAR$="LIBRA"

9I0IF {EY:24 AND ML=10) OR(EZ<24 AND M
%=11) THEN STAR%="SCORPID®

9401F (E123 AND Mi=11) OR(EL<2T AND M
%=12) THEN STAR$="SAGITTARIUS"

9501F (EX322 AND Mi=12) OR(EZ<21 AND M
2=1) THEN STAR$="CAPRICORN"
9601F (EL320 AND Mi=1) OR(EZ<19 AND NI
=2) THEN STAR$="ABUARIUS"
9701F (EL:18 AND Wi=2) ORIEL{21 AND Mi
=3) -THEN STAR$="FISCES"
9BOENDPROC
9e0DEFPROCAGE
10001F Y% MOD 4=0 AND (YY MDD 100 <0 D
R Y% MOD 400=0) THEN LEAP=1 ELSE LEAP=0
10101F EX>BY AND (CX=11 OR Ci=04 OR Ci=
04 OR CX=09) THEN CY=CX%-1:BX%=B¥+30
10Z0IFELSBYL AND C7=02 AND LEAP=1 THEN C
%=Ci-1:B1=BY%+29
103GIFEL BY AND C%=2 AND LEAP=0 THEN CX
=C%-1:BY=B1+28
1040IFEL:BY AND (C%=01 OR Ci=0J OR Ci=0
5 OR CXI=07 OR C%=08 OR Ci=10 OR CX=12) T
HEN Ci=Ci-1:B%=BY+3}
10S01F WiCL THEN DY=D%-1:CY=CX+12
1080CLS
1070PRINT®S0 “CN$“, YOUR ABE [S ":PRINT
'TAB(S)DY-YL" YEARS"
10B0PRINTTAB(SICY-ML" MONTHS®
1090PRINTTAB(S)BYL-EL" DRYS"
1100B%=VAL (LEFT${Today%,2))
1110C%=VAL (MIDs (Todays,4,2))
11200%=VAL (MI1D%{Today$,7} ]
11 30ENDPROC
114JREM HOROSCODPES ARIES
11SOPRINT*YOU MAY BE IN FOR A SURPRISE
WHERE"
1180PRINT*BUSINESS MATTERS ARE CONCERNE
D"
1170FRINTECONSIDER WHAT IS INVOLVED AND
MAEE"
11BOFRINT*CHANBES IF THEY SEEM NECERSAR
Y T0 you* .
1150PRINT*GROUP ACTIVITIES ERING THE WD
gr"
{200PRINT"PLEASURE THIS WEEK,BUT AVOID
INTENSE"
1Z10PRINT"RELATIONSHIPS AS THIS COULD B
E & MOODY"
1220PRINT*TINE BOTH FOR YOU AND YOUR FR
IENDS. "
12 30RE TURN
Z420DEFPROCCheck
24 T0ENDPROC
Z440DEFPROCHONTH
2450E=0
24501F MONTH$="1" OR LEFTS(MONTHS, J)="J
AN"THEN MONTH$="D1"
24701F MONTH$="2" OR LEFTS(MONTHS,I)="F
EB"THEN MONTH$="02"
Z4801F MONTH$="3" OR LEFT$(MONTHS,3)="N
AR*THEN MONTH$="03"

4
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| QUALITY __FORTHE
gCl
7 \ SOFTWARE
HOME STUDY COURSES \ !
30 Hour BASIC B o i RN b Lo v S DAL
inner's BASIC programming course. ROAD RUNMER (32K) £6.50 Cassette/£9.90 Disc
Abepinngre BAS bl g The only full feature machine-code version of the arcade game available for the
. . 8.8.C. micro, Features include: scrolling screen, radar display, checkpaoint flags, tuel
strUEturﬂd Frugrﬂmmmg in BASIC gauge, smoke screens, 6 skill levels, r;-,|r1ﬁ|ru;'|5_m-c:rE'ELsir‘uj_‘jn::l-f‘hq:‘t.lll.‘j,.I and sound effects
age rogramming course. GALAXIANS (32K) E£6.50 Cassette/£9.90 Disc
A second stage BASIC progra g Fast action version of the popular arcade game. 4 types of Galaxian (in 3 initial screen
formations) swoop down individually or in groups of two or three. 6 skill levels, hi-score
BE?Ond BASIC on the Beeb: rankings, bonus laser basaes, mcreiﬁing difficulty, superb graphics and sound
6502 Assembly Language Programming. CENTIPEDE (32K) £6.50 Cassette/£9.90 Disc
s : to assembly | Incredible arcade type game featuring mushrooms, fllies, snails, spiders, and the
An easy introduction to assembly language. centipedes of course. Excellent graphics and sound. 6 skill levels, hi-score, rankings
bonuses, and increasing difficulty as the spiders become more aclive and the
All 3 courses available now as NEC Mushrooms increase
s FRUIT MACHINE (32K) ©£6.50 Cassetle/£9.90 Disc
correspondence courses. Write for free Prabably the best it machine mplementation o the markels This progeam has i
all . . HOLD, NUDGE, GAMBLE, moving reels, realistic fruits and sound effects,
Ieaflet;’e:nrulm_ent fnrm_, {30 Hour BASIC text Muilipia winning ines. This is THE frull meghine program o buy
only is available, price £5.95 post free). ALIEN DROPOUT (32K) £6.50 Cassette/£9.90 Disc
Based upaon the arcade game of ZYGON, but our version improves upon the oniginal
S so WA R E arcade game itself. You have to shool the aliens out of their “boxes” bafore the
M I c R OT R U T FT “boxes” fill up. Once full, the alens fly down relentlessly, exploding as they hit the
ground. Suitable for use with keyboard or joystick
30 Hour BASIC INVADERS (32K) £6.50 Cassette/£9.90 Disc
3 s [ Superior version of the old classic arcade game including a few exiras. 48 marching
2 cassette tapes containing 62 programs from 30 nvaders drop hombs that erode your defences, and 2 types of spaceship fly over |
, i ine -t releasing large bombs that penetrate through your defences. Hi-score, increasing
Hour BASIC. BLTKL‘J with instruction booklet M_;u_r}._SJ:;_bmmdﬂnmﬁngrapmm_ g |
£11.96 inc. VAT (post free) SPACE FIGHTER (32K) £6.50 Cassette/£9.90 Disc
Arcade-style game based upon features from DEFENDER and SCRAMELE. 5 types
C rossword Puzzler of rren‘m?\g alien fire at you and may attermipt to ram you. Separate a:ta-:k_pr'-a ses, fuel
Make and play your own crossword puzzles on the ;:Iumnsbgfla:'ulds. repeating laser cannon, smart bombs, hi-score, rankings, 6 skill
BBC Micro (Model B only). 2 programs plus 4 b deresan
sample crosswords, boxed with instruction booklet * WE PAY 25% “ﬂfﬂ”lfs FOR HIGH ﬂUﬂ_L[W PF_GGHAMS *
£5.00 inc. VAT (post free). Flease add 50p per order for p. & p. + VAT at
+ & & Dealer enguires welcome
NATIONAL EXTENSION COLLEGE | SUPERIOR SOFTWARE W‘:‘#L--.,l_
" 1
Dept 46, 18 Brooklands Avenue, | Dept. BM2, 69 Leeds Road, g:gf“rﬁg lez
Cambridge CB2 2HN 'Bramhope, Leeds. %, NOABLE §
a T
\4 | Tel: 0532 842714 !
" . |
(Authorised BBC Dealer, and service centre)
-
THIS MONTHS SPECIAL OFFERS
BRC Micro Mod £299.00
6 High Quality 14" RGB Colour Monitor/ TV F morbor lal Bl hicra Model B £399.00
10Ty 10 e e Ty £244.95 3F ] BE kA =0 A BT aiitk K £331.50
IBC4  BBC M 4 Micro 32K & Vi £339.50
it BEC21 Uparade Model A to B ... £99.82
£35.88 i ; narada for BRC I £109.25
= ate 54 Y y tes QA E286.25
; Ml O 1R 3 BMCI124 1 I L p A fer £90.85
..... £EB9T.00 BC34 127 Black/Green Monit £113.85

1B Black Aml £129.95
Large stocks of Software for many machines as well as BBC BEC3IE 147 Monilor# TV B ] £244.95
Acomsoft, Bug-Byte, CP/M, Program/Micro Power, Com- B4 [ otle R rder for BE £29.90
puter Concepts elc. BEC41  Single | / 1 00 £265.00
b= = ‘| 1 ] [ T I F £447 uﬂ
Business systems enquiries welcome. Systems & Software BC4B  Dual BDOK w prof £R897.00
available from 500 to 100,000. BC49 ) for BBC 40/80 1 £2.20
I £3TITS
Torch Colour Machine BOOK floppies ex. VAT ... ... . £2795.00 4 D Wheel ponter lor | £558.90
Torch Colour Machine Hard Disc ex VAT .... £4995.00 BECT wage for £29.90
=1=T ' +d lor BB £4.60

BBCS54 Daisy Wheel printer for BBC 12cps. disia £558.90

Larage stocks. Prices inclusive of WA All Upgrades etc. are fitted free

All prices inclusive of postage except s 300 fully re-tested. Access and B

5 Electronequip NBLBLC

36-38 West Street, Fareham, Hants TO16 OGN (0329) 230670
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Horoscope listing

From Page 93

4901F MONTHS="4* DR LEFTS(MONTHS,3)="4
PR*THEN HONTH$="04"

2500 IF MONTH$="5" OR LEFT$(NONTHS$,3)="
WY THEN MONTHS$="05"

2510 IF MONTH$="5" OR LEFTS(MONTH$,3)="
JUN*THEN MONTHS$="0a"

2520 IF MONTH$="7" OR LEFTS(HONTHs,3)="
JUL*THEN MONTH$="07"

1330 IF MOMTH$="8" OR LEFT${MONTH$,K3)="
HIG*THEN MONTH$="08"

2540 IF MONTH$="9" OR LEFT$(NONTHS,3)="
SEF"THEN MONTH$="09"

2550 IF MONTHS$="10" OR LEFTS(NONTHS,3)=
"0CT*THEN MONTH$="10"

Z560 IF MONTH$="11" OR LEFT$(NONTHS,3)=
'NOV*THEN MONTH$="11"

2570 IF MONTH$="12" OR LEFTS NONTHS$,3)=
'EC* THEN MONTH$="12"

2SB0IF VAL (NONTHS) 212 PRINT*THERE ARE 0
MY 12 MONTHS IN & YEAR":E=1

25901F VAL (NONTHS$)=0 PRINTNAMES OF MON
THS ONLY":E=1

2600ENDPROC

2510DEFPROCDAY (Y1)

2620 Mi=VAL (MONTHS :E=0

26301F YL MOD 4=0 AND (Y% MOD 100¢:0 OR
1, MOD $00=0) THEN LEAP=1 ELSE LEAP=0
28401F Wi=2 AND LEAP=1 AND DAYZ)29 THEN
PRINT*THERE ARE ONLY 25 DAYS IN FEB.*:E
2|

26501F ¥=2 AND LEAP=0 AND DAYL)28 THEN
PRINT*THERE ARE ONLY 28 DAYS IN FEE.*:E

=1

26601Ft M1=4 OR Mi=s OR Mi=9 OR Mi=11)
AND DAY1:30 PRINT*THERE ARE ONLY 30 DAYS
IN THIS MONTH*:E=1

26701F DAYL:31 PRINTNO MONTHS HAVE MOR
E THAN 31 DAYS*:E=1

26801F DAYLCL PRINT *A NUMBER IS WANTED
2690ENDPROC

2700DEFFROCInteger

2710 LOCAL FL,Y,NUMS,E

2720FL=0: NUNS=""

2730¥F 115, 1

T40REPEAT Y=BET

27501F (Y)42F AND YCAIAYNUNS=NUMS+STRS (
y-8@) s PRINTCHRS ()3 :FL=1

27601FY=47F YDULTF:NUNS=LEF TS (NUMS , LEN!
NUMS$) -1 )

27701F YOOuAF AND Y< k6L THEN 2860
27801IF Y=44F THEN E=k30

27501F Y=kaC THEM E=431

2800 VDULOD, k0A, K07

2810PRINT*YOU JUST PRESSED THE LETTER
YCHR$ (V)" "INSTEAD OF THE NUMBER *3CHRS(E

2820Y=INKEY1300)

2830  VOUROB, kOB, %0B; :PRINTSTRINGS 1120,
2840VDUL0D, 0B, 0B, 08, L0B:FRINT NUMS;
ZBSOIF v<{3-1 THENZ?SO0

2860 IF LEN(NUNS) >4 THEW PRINT CHR&(7}’
*“YOUR NUMBER 1S TOD BIG* ELSE 28%0
ZB70NUMS=""1FL=0:FOR I=1 TO 1000:NEXT:#
Filo,. 1

Z8806OTO 2820

2B90UNTIL y=&0D AND FL=1

2900VDUEDD, kOA

29 1ONUMZ=VAL (NUNS)

29Z0ENDPROC
2910DEFFROCWHATDAY (DAY, MONTH, YEAR)
Z794)MONTH=MONTH-2 ;
J950CEN=YEAR DIV 100:YEAR=YEAR ROD 107

29601F MONTHS1 THEM MONTH=MONTH+12:YEAR
=YERR-1

2970 R=IMT12,6#MONTH-0.19)+DAY+YEAR+YER
kR DIV 4 + CEN DIV 4 -2%CEN

Z980R=R MOD 7

29901F MONTHo11 THEN NONTH=MOMTH+2:EMDP
ROC

T000IF MONTH:10 THEW MONTH=WONTH-10:YEA
E=YEAR+1

JU1OENDFROC

J020DEFPROCPACK

J030IF LENISTRS(B1))=1 THEN Today$="0"+
STR$(BYL) ELSE Today$=STR${B%L)

I0401F LENISTR$(C%))=1 THEN Today$=Toda
yi+* /0" +STR${CY) ELSE Today$=Today$+"/"+
STR$(CD

1050Today$=Today$+"/"+5TRS (D%)

J060ENDFROC

T¢70DEFPROCMESSAGE

Jogol=1-1

1090YDU28, 0,24,39,0

3100IF I=0 PRINTTABI0,23)CHR${134) "FRES
SUiCHR$(129);"RETURN"CHR$ (134} “AFTER TY
PING YDUR ANSHWER®

TL10IF I=1 PRINTTAB((,23)CHRS$(136) iCHRS
{134) “PRESS ANY KEY TO CONTINUE“iSFCt11)

1120vDu2a,0,20,359,7

J1I0ENDPROC .

AGONY COLUMN

Something’s come between us ..

Dear Aunty Beeb,

I am married to a man who is
married to a computer. 4 BRC 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
i or not. I now know the difference

between hardware and software.
Hardware you can curse, thump and
switch off = software vou 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
have a byte in a bit" he yells.

“Where will it end?" I ask myself.
He's already written a programme (o
help organise the family finances and

then promptly disorganised them by
buying some disc drives. | 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 1o 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 BBCI, 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
I 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)
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Mot just a monitor/tv stand but an

expansion console which gives your micro
the professional look. Protects and encloses
vour 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 eolour. Coming soon a bolt
on extra module to the console for further
expansion options. YES this console will

bLE. BIB/C)
iMicrocompuiers

VAT included where applicable

QUALITY DISC DRIVES

Single drive 40 track single sided 1 x 100k ................ £225.00 e \
Dual drive 40 track single sided 2 x 100K _.......ccewmammeurens £365.00 gt i M BT Pty
Dual drive 40 track double sided 2 x 200k ............c.ee... £550.00 Viewing by appointment only
Dual drive 80 track double sided 2 X 400k .................... £799.25 UGy P !

Eor further information or send chegue for

All drives ar 1 with own PSU for Iablt and inclu ! :
are cased wi ar reliability, de £43.99 incl. post/pack 10

connecting cables and utilities disc.
Delivery £4.00 Matching Printer Stand, can

double for VDU Stand over the

SOFTWARE FOR THE BBC MIGHD _{.l?r micro — only £14.99 + £2 pip
MISSILE CONTROL tha first implementation on the BBC Micro of - . E.P.:I 28 WYCOMBE RDAD, LONDON N17 9XN.
the popular arcade game (J2K) ..o, £5.00 '\-DﬁlpUTEES TEL: O1-801 3014 (24 Hr Ansaphone)
MAZE MAN an authentic 'M'EF::IUI"I of tne pu:upular K__
Arcade QRME (R i il e smiar st sy S 2 5 i
BALLOOMS a highly original game that soon hecnmes compulsive
playing (32k) .. e £6.00
DISS#.SSEMBL!—I‘—‘! the mer'r-csrw,- dump routine includes a scrolling ’
back in memory facility (18K ... £5.00 1 1 HHE
MISSILE CONTROL, MAZE MAN & BALLGONS use the Keyboard H I 1 H
or Joysticks for control. ! a : 3 : i
¥ s
30 + PROGRAMS FOR THE BBC il i dhi HEH Hil  dhE W '
MICROCOMPUTER i t i s o
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

800K £5.00 ZX81-ZX SPECTRUM -  pRrAGON 32-VIC-20-BBC
BOOK & CASSETTE SET £9.00 The very best mail order items *‘over the counter

Games, Keyboards, Serious Programs, Rams, Books, Peripherals and much, much more!

LEADS

The BBC Micro comes without a cassette lead FAST MAIL DRDER SERVICE PHONE 01-T69 2887 WITH ACCESS/VISA [24hr Ansalong|
7Pin Din to 2 x 3.5mm & 12.5mm minijacks ShE s T A £4.00 T orsendlarge 5 A E for catalogue (siate wheth computer)
7Pin Dinto 5Pin Din & 2. 5mm minijack ................ ceeen - 2800 2 e :
TPin Dinto 7Pin Din ... T D (e A veeeer 24,00 310 STREATHAM HIGH ROAD. LONDON SW16 Upen 1040
TPin Din PLUGS _........ Lo e e Two far £0.65
| 6Pin Din PLUGS |rc:-r AGB SOCKEL) .vveeevinenecceeemeee e, WO TOF E0LBS
i 5Pin Din PLUGS (360 1or RS232) _.....ooooovvvvicecee, Twao tor £0.65

RS423 TO R5423 (BBC Micro to BBC Micro)

Two metre cable £4.00. Four metre cable £5.00 - =
Micro-Aid (BN),
TE LE?'S'“H;MUH‘T“H LEADS 25 Fore Street, Praze, Cambdrme, Cornwall TR14 0JX Tel: 0203 B31274
full range available 2 Cashbook B Double entry Cashtiook with accounts £ 495 B
Phono plug to Co-ax with hugh quality cable 3 Metres ............. £3.00 4 Mailing B ot ':' ¥ plinee including & 488 -8
BNC Plug to BMNC Plug .. AR e £3.10 & Payrall Two. part p £11.90 g
BMC Plug to Phono F'qu || e. BBC f'-'ln:ru to wages for ar 1
101 Cards Baat Br 1 at his own game f£f 295 AB
HEdIHlJHICH‘"I TVRM) Fiis T ceveecneen. £2.20 107 Battle Fast e il ation r‘:,f Falklands mimefield £ 2.95 B
501 Banner Print ¢ e taxl an aphic characters £ 295 AR
PRINTER CABLES 502 Distances Graphic maps of UK thrw ynel WORLD £ 285 B
alculates distances Detweern any [wo onls o
BBC to 36 way Centronics Type conneclor ... RN < - it Earth b B A
BBC to 25 way D Type (for use with RS232) ... civense £9.50 204 Starpack g, At Lt et  aRET
BBC to 40 way edge connector (Centronics 739) | £20.00 505 Memo-Calc database calcshest £ 7.95
; : - - ; axtra £ 2.00
TORCH o 36 way Cantronics Type connector .......... £20.00 801 Baurchbas e T e 5 TR am
802 Procwvar | wariables TALT; £ 195 AR
BLANH E'I 5;[:3“ [:nSSETrES B03 Procflush 1 UL AT udin g i negers E 1.00 AR
804 Procad A& combination of B0, B d 803 E 295 AB
Ten for £4 .50 (any mix) BOS Defchr Design graphic characlers ||:-.|_|.|.. and store £ 295 AR
BOE Sortm/e Maching Code Bubble sort for up to 255 integers £ 1.00 AB
15 Way O T!I.-pe F‘||_,|g with Cover £2.75 E[::; Eo_ftl:ﬂx .1:4 very fast E;-'lf_-pl':.;u'alll"ﬁ'll_.l-:llf items in 42 secs £ 100 AB
Comn aphics design 1 -haats 4 00 i tility A A caombination of 07, Super value £ 4985 AB
i il b A e 1K shesin Easter at Falmouth in Cormwall for 8 computer jamboree. Caravans for up to &
people at a per caravan price of £30.00 per week
EBE uPﬁHADE I{ITS July and August prices £110 and § 120 per week

RAM UPGRADE {10DME) ...l it i siaihinians e vnaavi snes s £23.00
KIT A Printer & 170 Port e e - verees £2.50
KIT B Analogue Port . e e veeees EBL00
KIT C Serial 1/0 & RGB R L e e waly £10.00
KIT D Expansion Bus/Tube S S AE A e A N . E8.00
Full Upgrade Kit ..o lomenaan £60.00

AII CGH‘ID{:‘HEf'lb

STAR DP8480 PRINTER FROM £250.001NC. VAT

BOCPS : BO/96/132 COLS
BIDIAECTIOMNAL LOGIC SEEKING TRACTOR WITH FRICTIONM

appc |T||: :mon

microelectronics

Manufacture and supply

FEED i
CENTRONICS oo £217.39 1 £32.61 VAT - £250.00 The Edinburgh Turtle
RS232 ... ... E217.39 + £32.61 VAT . £250.00

The Visispeech Display System

High Aes Gr apl'm:,s aption to allow BBC Screen dumps . . - . .
Computer applications in special education

£15.00/£20.00
{24 HR SECURICOR DELIVERY FOR PRINTERS £8.00)

VAT included where applicable We are official BBC-Acorn dealers.

Send SAE for full Price List of our large range of accessories
POSTAGE Add 50p per order or as staled.
E DEPT (BU), 25 HENRY AVE, RUSTINGTON,

miBFEIBEIﬂ'IFIHfEi'S W. SUSSEX BN16 2PA (09062) 6647

For lists, prices, demonstrations please contacl.

Jessop Microelectronics Ltd.,, Unit 5, 7 Long
Street, London E2 8HN.
Tel: 01-739 3232/729-1851
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puoting credit card number 68 Chester Road, Hazel Grove, Stockport SK7 5NY.
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HAVING read the first issue of
vour new publication I was very
impressed. Coming, as it does,
from the same stable as
Windfall one might have
expected a pot pourri of
assorted topics jfor users at
every level.

Happily, the first issue had a
unifying theme in that it is
written for an audience who
perhaps are experiencing their
first 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 (your
article on the analogue input/
output port will excite this
group), the reader new to com-
puters and compuling
languages, and the hobbyist/
games player. Here, your
Deathwaich 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

Unifying theme for

first dedicated magazine

free as this is most important as
your magazine will be read by
the non-experi.

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
find reading them too much of a
concentration, the way the real
information is spread aboutl.
Short and sharp, please.

O 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

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 starl a
campaign to insist that all
products advertised in BBC
Miecro User show the VAT in-
clusive price. To have to budget
for 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, 1
still maintain it is misleading.
O Finally, it I want to look at
100 pages of closely packed
adverts offering me everything
that | don't want, then I will
read something like Practical
Computing/Your Computer efc.

Please don’t fall into the same
frap.

1 know you need adverts, but
please keep them relevani and
to a minimum. — LS. 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!

I OBJECT! Your first edition
mentions husband, father, son
(and Holy Ghost?) as being the
owners of your computer. [
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 ai 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

98 BBC MICRO USER April 1983

about them in order to lessen
the chances of our spending a
few 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 I

needed for experience in
business machines.

" So it is because I needed it
that we [inally purchased the
BEC 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

canno! see why [(ypists
(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.
® OQuch! 1 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 — [ have a
wife and daughter to live with ..
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As for the BBC Micro
coming down in price, I think
vou 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 [
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 mext issue. — Simon D.
Watts, 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 lo 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 — |
decided to make a more per-
manent addition to my telly. I
bought a Beeb B a couple of
weeks ago.

I've been typing away like
mad (programs from magazines
eic), bought a commercial tape,
“Galaxians” by Superior Soft-
ware, but had loads of problems
loading.

It almost gor 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

B i pregren. wiick b (o lwiel B

ACCEPT our congratulations
on Vol. I, No. I 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 you could follow the
example of Personal Software
magazine. Here we are given a
table of variables and a table
setting oui 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 Q% and @%
are almost indistinguishable
and led to a lot of mistakes in
fvping.

Once we had sorted out all
the problems we jfound it an
excellent program and a most
enjovable game. — C,
Baverstock, Wantage, Oxon.
@ Many apologies about the
faint listings — it won't happen
again. I 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

- Brian and Marian Clark

in Taey Swided e e cobour rambemn
oili, wivg P i pommand of 5 ekt gus (ol lighi biec) and whes The ihid
dug im0 3 hibide Torivoes. Thee s ceaibes e edge o the Tew i recagahas
| remey dekE o0 0L plain belew voi gl o beumlsry of play. Thi grevcels dhe
|  wm ks shigw meer are belng @0 agure Prpes cagladag.

| crobarked Trees ks lesdleg eraf, @ The colaer on fho scrom b ideedfied
| Mulipspary guaskips sppese from fime ie by eviag She POINT commesd fros
aabz. Mowmsva b me div

gred in ik

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 snag

I VERY much enjoved reading
BBC Micro User and look
JSorward 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 enjoved by
our family, but under operating
system 1.0 it has an absolutely
lethal bug. Line 30 should read

30 MODET:PROCTITLE:

PROCVBL:*FX11,0
for safe running. That last O is
absolutely necessary under 1.0

otherwise the program will be
subtly altered in various lines,
particularly 260, with fatal
resulis.

Another point. Deathwatch
will not run wunder the disc
system due to lack of memory.
Luckily I ecan load it and
relocate it down from &1900 to
&E00.

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
vour point about the discs.
However, I 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
vou 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:

1 #*KEY O FOR LOCATIONXZ=FPAGE TO
?(LOCATIONYL-2816)=7LOCATION%:
&E00 IM OLD

M

NEXT: PAGE=

TOF:

I Chain this program, then
Load Deathwatch. By pressing
key f0, the program is
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 gel
“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 1
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-

And finally, with tongue firmly in cheek . . .

ing discs, printers, efc — your
guidance and advice would
prove most useful. I tried *FX0,
(page 36) — it did not work —
C.J. Flynn, Bury.

® I'm at a loss as to why
*FX0 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.

O Used lower case instead of
caps.

O 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
feelings 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 o 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
JSacilities.

One would think that after
the enormous success that the
BBRC 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. — J. 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 vou 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-
Sforward. Hope you keep it that

way. — A. Charnock, Sale,
Cheshire.

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
aover 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 "I 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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-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
cOmpletely 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 e
price, plus free postage. #fﬂ

To take advantage of this offer, which is ,i_::o‘i ¢
valid until March 31, 1983, fill in and return 2% o

the coupon below.

No stamp is needed
if posted in the UK.

You can also order by phone,
guoting your credit card number

Ring 061-456 4157

between Sam and 5pm

Special rates for schools:
Send for our Bulk Order
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micro computer systems. for all applications
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training division

location

For Educational and
Training Institutions

only:
Apple I, Il

BBC (Free Econet

Interface ).
Mewbrain

Green Monitors £79

Colour Monitors
Seikosha Printer
Epson Printers E
NETWORKS
Coming soon:
Acorn Electron

we supply everything to meet the requirements of
secondary schools, colleges and universities, whether
it be small B.B.C. computers, Apple lle computers, or

Apple Ill school administration and accounting

please contact: Gareth Littler or David Horsfall
DIVISION

Northern Computers, Churchfield Road,
FRODSHAM, CHESHIRE WASG 6RD Tel: (0928) 35110
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COMPUTER CITY

78 VICTORIA ROAD, WIDNES, CHESHIRE
051-420 3333

THE COMPUTER CAPITAL OF THE NORTH — SUPPLYING (9 MICROCOMPUTERS

NATIONWIDE FOR EDUCATION, BUSINESS AND LEISURE

BUSINESS
SOFTWARE
Cash Book Acc

Spreadsheat Analysis ......oociveineneen.

Invoices and Statement

Commercial Accounts ....................
Mailieig List . o e i
Database ... s
Stock Gontrol o e

Home Accounts

Word Proces8Bor . e s e ssran sesnsess

£95.00
£19.95
£19.95
£19.85
£19.95
£19.95
£19.95
£19.95
. E19.95

BEBC Micro Model A

BBC Micro Model B . :
BBC Model A Micro w|th SEI{
BBC Model A Micro 32K & "ul'lﬂ

14" Colour Monitor for BBG ..........

BMC 12A 12" Black/Green
Monitor .

Cassette Fle-c:;rdar for EEC i
Single 5.25" Disc Drive 100K ........
Single 5.25" Disc Drive 200K ........

5.25" Discs for BBC 40/80 tracks

Epson MX80T type 3 for BBC .......
Epson MNBOF/T type 3 for BBC ...
Cassette lead forBBC .......occvveveeeee.
Printer lead for BBC .........ccocccevivie

Seikosha GP100 A Printer ............

Seikosha GP250X

ATV E 2T el N L

£299.00

. £399.00

. £E338.30
£345.00
£287.50

.. £90.85

£265.00
£328.90

£373.75
£396.75

£3.75
£17.25
£229.94
£274.85
£19.55

B/B|C]

SOFTWARE

(M.B. All Software is copyrighted)
Asteriod Belt (32K) ..........ceciviiiiinnnns

Beebtren (16/32K)

Characters (16/32K) ......ccecmvevninnrnnnns

Chess (32K)

Disassembler (16/32K) ....cccooviiininns
Galactic Intruder (32K) ......cocevvivvennes
Hitch-Hiker (32K) .......ccccecervereensraneans

Master Mind (16/32K)
Polar Bear (32K)
Space Kingdom (32K)
Snake (32K) . -
Sound Idea{TEfﬁEH’.!
Zombie's Island |:32I<}

£9.15

£6.70

.- £6.70

£7.20
£6.75
£6.70
£7.50
£7.99

.. £8.99
wneen E6.TO
.. ET.99

ACORNSOFT
Business Games
Tree of Knowledge
Peeko-Computer/Manual
Algebrail Manipulation Pack
Creative Graphics
Graphs & Charts
Desk Diary/Manual

Lisp Cassatte ... ... c e
Forth Cassette .......ccocvviveee s sinianen sones
Philosophers QUest .......ccceeervirmammmsmnmmes

Spinx Adventure

RONAtErS ..o L e

21| 6] o] R R e e
PHEOBTOI. oo miinartiim i

Arcade Action
Rocket Raid
Meteors ..
Arcamans

Sliding Blmck Puzzles
CabaMagter ..o e

Chess .

Super Invaders

BUG BYTE
Space Pirates (16K)
Space Warp (32K)
Golf (32K) ..
BBC Dregr.m Quest
BBC Fruit Machine

BBC Airlift ._..._.._..._..._.......ff:ff:ff:ff::::ff'f:

Polaris (32K) .
BBC Chess :321(}

EBC Bﬂckgammﬂn {1EK} e

BBC Multifile (16K) ..

Lots of
BBC Micro Books

SPECIAL OFFER

ORDER 2 CASSETTES - DEDUCT £1
| ORDER 3 CASSETTES - DEDUCT £2

T | e e B S

Hangman .

Mutant INVaders ...
|20 ] 2T e e R R P

Beebmunch

Super Hangman .............
3D Maze ...........

Model A Irwaders

Model B Invaders .............::::'.::'.::.'::.'::ﬁ:'..
BT T o e e s s i e

Atlantis .
Flags ...
Hyperdnve
Stato Bom ber

Lunar Lander .....
Planes ..

Tower of Arus

Frogger ...........

B Tumb e L

Painter

MOOROAETAOD

SPACE GAMES

Allen Destroyers ............c..ccoceveccieainnns

Galactic Commander
Time Trek

Laser Command ...t
e b o T s e e e e
I T B T v cnus b s i s b A S i 5
Astro Navigator ..........cccceeivncerieceeniens
MEza INVEHBEE o bisatmsen i smnen
[ g 1o e e R

L it e

Footer ..
Adv&nture
Cow Boy Shoot Out B .

Munching Man
L R R e el S
EldoradeBeld - .o n

B D i i i e e o

Reversi ALB
BEEE Mablas e e

Trade enquiries welcome

Please send me

| enclose chegque/P.0O. for

* delete as applicable

Telephonea numbear
Dealers Discount Available

. OR Please debit my Access/Barclaycard/Visa® ...........

ACCESS, BARCLAYCARD VISA ORDERS WELCOME OMN 24HR 051-420 3333

COMPUTER CITY Dept. Q. FREEPOST (No Stamp Required)
T8 VICTORIA ROAD, WIDNES, CHESHIRE WAB TRA.
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Other B.B.C. programs available: Gafactic WE ARE AUTHORISED DEALERS
Axdvantare £8.95 Cowboy ShootOt B £5.96 & FOR ACORN ATOM, BBC MICRO

Filer £8.95/Micra Budget £6.95
World nmgr':;?w [B) £5.95 £ DRAGON 32

CRO POWER LTD.
t. BMU4
8 REGENT STREET,
ALLERTOWM,

Tel: (0632} GEI1BE or BHE3I43

Please add S5p order PA P+ VAT at 15% ﬂ w
Please Note: ———

All programs are now available at all gﬂm-j
dealers ordirect from MICRO POWER LTD




