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DOUBLE MEASURE.
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The LVL true double density printed circuit board offers an
amazing 1,474,560 Bytes of on-line storage, on a twin 80
track double density drive.

Remaved is the 8271; (it is not capable of supparting double density). In it's
place, a small printed circuit board with a new disc controller and support
circuitry provides a much improved data retrieval.

This drastically reduces read errors by using a phased locked loop data
separator, which is superiot ta the standard window circuil

Your BBC micro will now recognise the media density in the drive, and inform

you if it is correct. You may define what density you require, 40 or 80 track, and.
which sides of the disc to use.

itself to copy existing software from single density to

® Double Density ® 40 or BO track

® Automatically ® Own PCB with
checks for carect seperate BMhr
density clock

® No 8271 (Rare & ® Simple to fit
‘expensive) ‘@ User definable

® Utilities provided denaity

® Defaults to single ® Phase lock loop
dansity on power data separator
up circuit.
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ot
Talephans (0602) 394000

AVALABLE FROMALL LVLDEALERS. (FOR FURTHER INFORMA TION TELEPHONE D602 354000)
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20000K Winchester Disc
for your BBC Micro

INTEC MAKES THE BBC REALLY COMPETE WITH
SYSTEMS COSTING 2X AS MUCH!

Supports BBC and Acorn DFS, The INTEC 505 gives all these benefits PLUS the
Full file handling and diagnostic software utilities. removable hard disc cartridge providing a compact,
Data capacity from 5 Mb upwards secure and usable back-up or cartridge per application

approach. Why pay more for less?

For full details on the INTEC range of hard discs for the
BBC Micro, complete and post the tear-off ship or
phone INTEC now - 01-761 5999.

INTEC

41A-45 Knights Hill
West Norwood, London SE27 OHS
Telex 8813271 GECOMS G

JI=@

High speed accessing.
UK manufactured
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See how sorling technigues work ana

you'll soon be able 1o pick the right ’

me for the job. George Hill sorts them
ut

Self-diagnosis 123
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become a registered user, and which
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explains how he and Sir
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them research the origins of
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A 100k BBC-drive for £99 + VAT

We've done it! We've built a mass
storage system for your BBC Micro
with the power and convenience of a
floppy disk drive, but ata fraction the
price. Get to know PHLOOPY, the
remarkable new 100k drive that costs
only £99 plus VAT, and a further £26
plus VAT for the interface to your BBC,
operating svstem and connecting cables.

How PHLOOPY does it

PHLOOPY does not use disks to
store data, but a 12-foot loop of
professional - quality quarter-inch
magnetic tape contained in a robust
cartridge. The drive has only one
moving part, the motor which drives
the tape loop — hence the low price and
high reliability. As the loop is driven
round, each file of data it contains
passes across the magnetic head which
reads it or writes to it. Other people
have produced tape loop micro-drives,

e DUL they’ve not been
very reliable. They
lacked PHLOOPYs
special secret.

=~ PHLOOPY’s special secret
- Theheartof the invention
isa brilliantly designed

“byte-wide” magnetic head,
made by Phi Magnetronics who build
multi-track heads for professional use.
PHLOOPY’s head records and reads
nine tracks across the width of a quarter-
inch tape. That means the tape loop can
be much shorter, so the typical time to
access a file is reduced to a mere 3
seconds. If you’re used to waiting fora
cassette tape to trundle programs into
your BBC, yvou'll be amazed at
PHLOOPY’s performance.

Getting it right every time

In addition, we've included a
feature we know you will appreciate.
PHLOOPY has full error detection
and correction, so vou can be certain
you will get back what was originally
written onto the tape.

Talking to your PHLOOPY

PHLOOPY’s own software,
contained in ROM, responds to
standard BBC filing system and Basic
commands. Most programs written to
run on disk or cassette should run on
PHLOOPY without problem.

And because PHLOOPY contains
its own intelligent microprocessor —a
second computer which does most of
the hard work — PHLOOPY puts very
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and uses much

less RAM than most disk systems.
Installing PHL.OOPY on your BBC

You’ll be amazed how simple it
is to install PHLOOPY. Just plug
in the interface cut two resistors (clearly
marked in the instructions) and the
jobis done. If you should have problems
our engineers are waiting to help you.

Making a PHLOOPY Library

PHLOOPY cartridges hold
afull 100k of data or
programs. Two of
them come free
with the drive
and extra ones
cost£3.75 each
plus VAT, Theyare
moulded of high impact
polymers for protection and store easily
on a bookshelf. Many programs will
be available to purchase on PHLOOPY.

“On-board™
MICTOProcessor

Nine track
<hyvte-wide” head

Tape drive
spindle.
Precision ground rubber
pressure roller.

Twelve foot long loop of
tape freely packed into
™ cartridge.

PHLOOPY 100k canridge.
shownnot yet
™ pushed fully home.

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

Order Form
# Please send me further details about the PHLOOPY 100k
data storage system for the BBC Model B.
@®Pleasesendme_________ (qty)PH L()l')l"\'smnci(ga:kts}
for my BBC Model B microcomputer, including PHLOOPY
drive, BBC interface, leads, connections, operating system in
firmware, manual, and two PHLOOPY 100k cartridges . at
£147.75 each including VAT, postage and packing.
Amount £

@ Please send me. (qty) packs of 5 PHLOOPY cartridges.
at£19.75 including VAT, postage and packing.

Amountf
Iencloseacheque/POfor £ OR Pleasedebit
oy dcosstcard: Number;; -~ " & - 0 & o
Your order will be. acknowledged within 10 days, giving a
delivery date.
Name =
Addre:
Town:
Send this coupon to
Phi Mag Systems Ltd, PO Box 21, Falmouth,
Cornwall TR11 3TD. Telephone: Falmouth (0326) 76040.
14 day money- back option A0

Post code.




CASTIN

QBROADC,
ANILSYDaYOud

g
g
9

Transform your computer into a letter writer, a chess master, a design aid—
with these high-quality programs from BBC Publications.

An easy-fo-use fext editor offering many of the fadlities of
word pracessor-but none of the complications. It gives you
a wide choice of displa«, editing and printing options:

£9.95 Cassette/booklet

For Model B or Electron

This infriguing package shows you how to write your
own computer board games. It indudes three
ready-made games, and a fourth one that is
explained in detail as o tutoriol model.

£10.95 Cassette/booklet

Vivid graphical demonsirations
which bring astronomicol subjects fo
ife. The programs indude phases of
the moon, solar edipses, planetary
motion-even the chance fo pilof your
own spacecraft!

£13.80 Disc/booklet

£9.20 Cassette/bookdet

This friendly program can produce:
elaborate high resolution pictures and
patterns in four colours. It enables
children to create pictures, charts,
maps and diogroms, and can be

used as a Computer Aided Design
tool. It indudes a fast ‘save’ routine.
£9.95 Cassette/booklet

This powerful chess program is now
available for the Hlectron, It cutdasses
and outplays several well-known
chess programs, and compels even
experienced players fo treat it

with respect!

Cassette/booklet 5 Bant ¥

Model B version £11.50 I 1. Pauls Cathedral
Electron version £9.95 T, WY, BEL - by Drawstic

FROM BOOKSELLERS AND SOFTWARE DEALERS

g o Miodel B Mi

. includes full

!
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NEWS

New

Acorn
mIcro

ACORN'S new business range will be
based around a repackaged BBC micro
second processors
available. There will be eight variants
under the generic name ABGC - Acorn

with two 16-bit

Business Computer
Top of the range

fiigh-resol

tion graphics

The 16-Lit operating system will be
Concurrent, a development of version

3.1 from Digital Research. It is
capable of performing several
lasks at the same lime and
dividing the screen into win-
dows.

As our picture shows, a full
professional  keyboard with
separale numeric keys links to
| abox containing the 6572 pro-
{cessor used in the Beeb
topped by a monitor.

The monitor lips forward
giving access to interna
sockels where second pro-
cessor and hardware cards
can be added

The machines should be on
view at dealers in November
with deliveries starting in the
New Year. The whole range

Using your free
function key strip

THE FREE gift on this
month's front cover is
designed as a re-usable
function key strip for BBC
micros and Electrons.

Using a chinagraph pen-
cil (about 30p from art
shops), you can mark in key
definitions for your own
programs. It slots under the
BBC's clear plastic strip, or
can be taped onto the Elec-
tron. We hope you find it
useful.

is the ABC310
running an Intel 80286 second pro-
cessor giving IBM PC and XA (Papcorn)
compatibility, with ikon software and

SCOOP:

should be available by East
says Acorn. Prices have yel 1o
be released
Bollom of the range is the
Terminal, which is exactly
what its name says. It will not
be expandable, and comes
with terminal emulator soft-
ware and Econet as standard
The monitor is a 14in mono-
chrome with 32k RAM and na
disc drive

Next up is the Personal
Assistant wordprocessor, It

comes with one double
density, 525in drive giving
700k of storage. A 12in monitor
comes as standard, as do View
and Viewsheet Second pro-
cessors and other hardware
can be added. right up fo the
top of the range

The ABCI
Z80 second pr ng
GP/M and Iwo 700k drives as
standard. The three Plan soft-
ware packages are included
and have been enhanced (see
June's AU). The ABC110 is
similar, but with one drive re-
placed by a 10Mb Winchester

Electron Plus 3 disc interface — page 9

30,000

> )

irst sight of Acorn's much-awailed business compuler

hard disc and colour monitor
Whereas the 100 machines
cover office productivity. the
ABC200 and 210 are loosely
described as ‘academic work-
stations’. The 32016, the 16/32:
bit chip is included with disc
variations as above. Standard
M is 256k, A choice of pro-
gramming  languages  will
include C, Modula2 and
Pascal. The Xenix operating
syslem comes with the Win-
chester on the 210
Fiagship of the series are
the ‘executive workstations
with the B0286 18/24-bit chip
The 300 will carry two 700k
drives and monochrome moni-
page v

flock to Acorn User show
I e &

THIS year’s Acorn User show
was the first to be held al the
new Olympia 2 exhibition hall,
More than 30,000 people
passed through the turnstiles
over four days. bul with the
new venue there was little of
the overcrowding which

dogged last year's show.
Acorn had the largest stand
running ‘live’ demonstrations.
Said Acorn's Graham Win-
nard: For the first time we're
using technical people instead
of sales stafl to demonslirate
the products. The demonst
page 3w
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I NEWS

Show hit

4 page 7
tions have been very success-
ful and attracted a lot of
Inferest.

| Three new ‘add-ons' for

View and Viewsheel were
announced: a Printer Driver
Generator at £9.895 (£11.50
| disc); View Index, for produc-
ing an index of pages, at £14.85
on disc only; and Hi-View, a
£59.80 version of View to use
with the 6502 second pro-
oSO,

Hi-View offers more free
memary than the ordinary
View but is only available on
disc - the high price is to pro-
fect sales of the ROM-based
View.

Torch, now part of Acorn,
was showing off the Graduate,
the add-on which makes the
BEC [BM  PC-compatible.
‘We're getling a tot of interest
from large adi

with space to move

promised Adam Lewis.

Making a debut was a £65
robot construction kit from
Micro Robotic Systems. Using
Fischertechnik parts (as used
in the BBC Buggy) several dit-
ferent experiments can be
built. With the addition of a £32
intertace, the experiments can
be controlled from the BBC
micro. Experiments include: a
plotter, a robot arm, Tower of
Hanoi and a sorling system.
Micro Robotic Systems is at 20
Penywern Rd, Earls Courl,
London SW5 9SU.

The first mouse for the BBC
micro was on the AMS stand.
The designer, Dave Brader,
was still working on the soft-
ware, but it appeared lo pro-
vide a much quicker method of
editing text and drawing
graphics.

The device has been curi-
ously renamed the AMX
Mouse and will go on sale in

October for £79.95. Dave was |

u-
calion and small businesses. If
you put an order in now you
could gel one in November,’

n EPROM pro-
grammer ~though it wasn't
available in time for the exhibi-
tion.

Electron gets
microdrives
in Plus 3 box

|
|
|
|
|
|

ELECTRONS will not come
down in price at Christmas
says Acarn, and a big sales
push will be headed by the
Plus 3 add-on incorporating a
d.5indisc drive

The machine will be pro-
moted as the basis of an
expandable system which will
be around far a long time, with
Plus 3 proving the poinl, Extra
hardware can be plugged into
the spare cartridge socket on
the Plus 1 to add interfaces
such as RS423

No firm price has been
announced for the Plus 3, but it
is likely to be about £250 This
ncluges the drive and inter-
face in the add-on box.

Special deals will be offered
on combinations of Electron
and add-on boxes or software

as with the Me and My Micra
pack released last month

The missing Plus 2 will
supply Econet and won'l be out
until next year. View and View-
sheet will be released for the
Electron before Christmas

Acorn's cholge of the 3.5in
drive will no doubt anger the |
existing microarive market for
the BBC micro, which has
plumped for the 3in version
However, Acorn decided the
standard will be fixed by the
big business companies going
far the larger farmat,

The Plus 3 uses the newer
8272 floppy disc cantraller chip
as in the ABC machines The
BBC micro uses the 8271,
which s in short supply and
cannot support double density
discs

[ES=csmmscea s
Micros live on BBC TV

BBC TV's new compuler
magazine series, Micro Live,
will go out monthly from
Friday, October S

Leslie Judd, of Blue Peter
fame, and lan McNaught Davis
will be up front, with special
reports on America by Freft
fram June's Micro Live.

Producer Patrick  Titley
explained that the shows will
ga out live and have a topical

New micro

<
tor while the 310 will have a
single drive plus Winchestar
and colour screen, Again 256k
RAM is slandard, but upgrad-
able 1o 1MB.

A mouse will be released
next year for the 300
machines. along  with a
modem card for the range

Intertaces are as on the
BBC. bul with no TV socket and
some of the conneclors will be

changed
Howard Fisher, ABC project
leader, said: "Our research

shows people want computers
that work. and this range has

flavour. ‘It will be a fast moving
magazine programme —like &
printed magazine.'

Tnere will be six pro-
grammes, each lasting 30
minutes an BBCZ, probably al

Bpm.

A bulletin board will be set
up for viewers-and Patrick
Titley hapes Acorn  User
readers will contact them with
news stories.

been designed to meet needs
we have identified They
match very specific require-
ments.'

On the question of perform- |
ance, he declared: The 80286
machines are up to fiva imes |
faster tnan the IBM PC on
benchmarks.'

Tom Hohenberg, Acorn's
markeling manager, added
The ABC range is a neater
alternative for the BBC micra,
aimed at business users,
There is no conflict with the
BBC itself

‘We've gane for a modular
technique o save space and |
make it a doddle for the
angineers.’
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NEWS .

BAR codes are set to bacoma
more than just things on cans
' of beans with the launch of a
reader pen for the BBC micro
in October costing £50.
And Acorn User wili be
supporting the project by
’J\ddvsnn Wesley, which has
m MEP backing. with program
listings printed in bar code
Schools will be the inftial
[targal, but a consumer pack
will follow. The pen enables
people to enter software with-
out any typing and produce
actual listings in the form of
bar codes for distribution.

For

THE competition set in May's Acorm
Userwas the most popular ever. To say
we were overwhelmed at the response
would be a gross understalement—
more than 8000 readers entered! The
incredible response, with some excel-
lent and thought-provoking solutions,
has been the prime factor in the resuit
’hemg delayed and we thank you for
your patience! Now to the competition.
You will remember that Simon Daliy
‘sex the task of counting from 1 to
1,600,000 in the quickes! time possible,
The first task for most of you was to
decide what was meant by ‘counting
from one to one million’ - but that was
all part of the competition,
Many entries were based around
’ using the two user and two system VIA
timers 1o
saconds. These entries were disquali-
fied because they did not count to a
million — they simply counled ta 250,000
each. Although the sum of the four

’ ‘count’
‘ counters is indeed 1 million, the rubric

in around 0.25

ciearly stated count from one to one
million

The second most commaon entry was

I based on the fact that the per-

'Bar code listings aim
'to cut down typing

A pack consists of
reader pen, which measures
2x4x3in, cassette or disc
with demonstration and driver
programs, template for pro-
ducing bar codes by hand and
a user gulde written by AU
author George Hill

The software will decode the
bat system used in super-
markets and thara is a music
program
more details contact
Addison Weslay at Finchamp-
stead Ad, Wokingham, Berks
RG112NZ.

See next month's issue!

the

s
TAXAN has releases

d two centronics NLQ printers. Their main

forte is the near letter quality print (NLQ) of the dot matrix head.

The two models, the KP§10 and KP910, feature 160cps
directional printing, a hail speed ‘quiet’ moda, Iriction and
adjustable tractor feed plus roll paper. Both are available at

£229 for the KP810 and £399 for the KP810 from Data Efficiency,

‘After a final
four-hour deliberation
the winner was chosen’

forms so many operations in 50 many
cycles. With the Beeb operating at
2MHz it would be possible to determine
when a million cycles had been per-
formed simply by creating lcops of
machine code thal contained a set
number of cycles. The quickest time
would therefore be 0.5 seconds. How-
ever, eniries using this technique were
discounted because, again, a physical
counter incrementing from one to one
million was notinvolved

AGORN USER OCTOBER 1984

The acceptable solution was to use
24 bits anywhere within the Beeb that
would be loaded with 1 and then incre-
mented to a total of one million. Tha
three byles needed to do this could
have been the three processor regis-
ters, three memaory locations or a com-
bination of each

After much sorting and sifting, the
8000 entries were whittied down 10 a
final selection that all used the three-

Maxted Road, Heme) Hempslead, Herts.

I

! ] -
}One winner from 8000 entries
I

byte counter and all gave results of one
second, or fractionally over. After a
final four-haur deliberation late one
Friday night the winner was chosen;
John Faris from Oakham in Leicester-
shire, John's time was a staggering
1.004856 seconds.

Now, all you readers who had times
of 1.00 or 1.004 seconds —don't write in.
The level of timing accuracy varied and
alltimes of one second, plus a fraction,
were considered in the final analysis.

John used the accumulator (least
significant byte), X register (middie
byte} and a zerp page RAM location
imost significant byte} to act as his
counter. The program was written in
assembler and used macros to
assemble sets of the appropriate incre- ‘
menting instructions. Extra speed was
gained by turning off the system timers
to inhibit the household intarrupts
issued every 10msecs, giving around a I
Spercentincrease inspeed

So £1200 of wordprocessing equip- |
ment wings its way to John Faris with I
our hearly congratulations. Two
second prizes of Acorn spark-jet
printers go 1o Chris Wedge of Folke-
stone and Colin Edwards in Sussex. In
addition, we are giving a special prize
to the siowest entry. This is not
intended as a booby prize, but as a
reward for entering the competition in '
the spirit in which it was intended.

Finally, we are unable to enter Into ‘
any correspondence regarding the
competition. All decisions are final

Once again, congratulations to alt
prize winners and thanks lo everyone
for entering.




Print from Japan
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Disk Drives
from Cumana

Like the beautiful prints from Japan, Cumana disk drives
represent the very highest standards in design and
production. Also like the prints, Cumana disk drives
represent the highest state of the art; and they not only look
beautiful, they perform beautifully as well,

Cumana disk drives for the BBC Microcomputer

are available in slimline single, dual and dual switchable
versions. They have 12 months warranty, are fully
assembled and tested before packaging, and are available
— at unbeatable value for money prices — from W. H. Smith,
The John Lewis kFartnership, Greens Leisure, Laskys,
Spectrum UK, area distributors (see below) and Cumana’s
national dealer netwark

Look out for the distinctive Cumana packaging in your high
street, today!

Area distributors:

ICCS Associates (Gatestead) D612 821924, Eee (Bradlond) 0274722512, Basic
Business blsumslﬂmnngﬂanno’ﬂz ‘
(Stourbeidge) 03843-70811, Microage D
8. Simpett Computers (South Londor Guen uters
(Scuth Wales} 0633-84 1760, Mational Micro Contre (Stockport) 061429 8080,
Microworld (Edinturgh) 031

The Highest State
Hachincs et i) 0534 3538 1 g Desn B of the Art

0232.643720, Hugh Symans (Bournemeuth} At & Compiter
Centre uusmuﬁu. Peco Electronic .menw 43 1030 (Brighton)
0273 6883955, Clwyd Tachnics { 5 284 766, + Nathonst Deater Network

I R e o)

The best name in memory
Cumana Limited.

Pines Trading Estate, Broad Street,

Guildford, Surrey. GU3 3BH.

Telephone: (xmi-ﬂmd(UAE]lJOJI?I

Telex: 859380

I wUiGRe

e p—
Note: (f dealer, please attach this form ta your lettérheading
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The Graduate.

The first IBM PC
compatible upgrade

for the BBC model B micro.




From %lg £764.00 the new Torch Graduate will upgrade

your B

Disc and hardware compatible
with the IBM PC, the Graduate is
the latest addition to the Torch
range of BBC upgrades. It's
MS™.DOS operating system is
customised to [BM comparibili
allowing exploration of the massive
range of IBM compatible business
software, programming aids,
compilers and languages universally
available from most major software
houses.

Introduction to

TECHNICAL iof—

@ 5088 16-hit processor nunning at 7 Mhe
or 256K RAM

® MS™.D0S operating system customised
0 IBM compatibility
& Model G400 - Single, double sided,
high densiy disc d {3 20K formatted)

® Model GBOO - Twin, double sided, high
density disc drives (640K formatted)

sirware compatibility allows Lotus
and all popular [BM PC business
ATIS 1 sut modification,

interface 15 not required
Keyboard text and graphics supplied by
BEC Model B

* THE GRADUATE «

SPECIFICATION

The Graduate offers two levels
of upgrade, the G400 and the
G800, both with 128K on board
user memory as standard
{optionally 256K). This can be
increased to 1.2 Mbytes with an
[BM compatible expansion hoard.
The G400, contains a single,
double sided 320K formarted disc
drive and provides the low cost
introduction to M5™ -DOS for the

user who wanes real 16 bit power
from his Model B.

More dara storage

A step up from the G400 is the
G800 which offers twin, double
sided 320K disc drives for extra Jata
storage. Both the G400 and the
(G800 provide the possibility of
further expansion tor networking,
modems, etc., via the IBM
compatible hardware slots provided

Telephone (0

TORCH .

Model B to a powerful 16 bit business computer

by the Graduate models. Each
model comes complere with a well
written user/technical manual and
connecting leads.
Just plug it in

Unlike other add-ons there is
no need to open the BBC to make
the connection. The compact and
tidy Graduate models simply plug in
to the 1MgHz bus on the Mué‘el B.
Within minutes you can be up and
running with an IBM PC compatible
system thar really means business.

The range

Add 256K RAM, 640K disc
storage and [BM PC compatibiliry
to the BBC Micro for less than
£1,000.
Graduate G400(128K)£764 inc. VAT
Graduare G400(256K ) £815inc. VAT
Graduare GBOO(128K)£94%inc VAT
Graduare GBOO(256K) £999inc VAT

For turther information
complete the coupon roday.

COMPUTERS

Lighting the way ahead.

Tarch Compurers Limited
Abherley House, Grear Sheliord, Cambridge
223 841000. Telex 818841 TOR

Cambridge
Pl

Name _

Ton: Torch Computers Ltd. . Abberley House, Grear Shelford
Q. Telephone (0223 o0

nd further information on the Graduare and the
address of my nearest dealer.

Address

Past Code

Telephone

AUT0




+ VAT= £179

BBC Compatible
Mitsubishij Slimline Disc Drives

Ihese are high capacity, Precision drives with dynomic Slamping and very iow pow,
All drives are Supplied with cables, Q very comprehensive ulilitylformanr dise and
MD 400 — 400K (800K double densily) 40/80 ok swilchable double sided single drive.
MD 800 — 800K (1600K double Aenstly] independentiy 40/ frack switchable double sided duof drive
MD BOOP — 800K (1600K doyble donsity) independently 4080 fracy swilchable double sided dual
drive unit with buitt-in power SUPPly and moniter siang,

Hours: Mon i 9am-6, 4
B (ample par

er sonsumption.
a manuai

Opening
1 100y

Mafl O

Eheques o bankers aran
3} bayable 1o Akhter Insiruments
Jccept telephone o an Baiclay 1 ¥ tee of cher 3 (UK oy
. W Acce Nds
CDmPUTEH BHDUF 28129 BURNT MILL, HARLOW, £s;

SEX CM20 2HU
TEL. HARLOW {0279) 443821 ‘g

UK.
LEX 818894 AKHTER G



Cable TV to transmit
software for micros

A SPECIAL cable TV service
aimed at home micro users is
set for launch next year. Infor-
mation and software will be
transmitted as teletext by
Thorn-EMI, one of the largest
entertainment groups in the
UK,

Adapters will be needed to
download telesoftware, but the
information pages will be
accessible by anyone with
lalgtext television set The
sarvice will be restricted to
subscribers in major towns.
broadcasts by the
BBC and IBA, where teletext
information is lransmitted
betwaen lelevision frames,
Thorn-EMI's service will be
“full-field'. This means that the
whole cable channel is given
over 10 teletext.

Richard Wolle, who heads
1he praject, said: ‘The channel
will transmit 5,000 different
pages every second. Each
menth the subscriber will be
able to download between 20
and 100 different programs.

‘This year we're still in an
exploratory mode but we
should have a commercial
service running in autumn
1885."

Thorn-EMI  already firans-
mits teletext with the Music
Box cable service, but it's
squeezed between the picture
frames in the conventional
manner. At the moment it runs
10 20 pages ol music-related
material: the Top Ten, four

Music Box logo

news and video reviews.

Music Box will be available
in about 40 towns by Septem-
ber to potentially one million
hames. For £5 a month you get
Music Box and three other
channels. Premium services —
for feature films and the like —
cost about £7 a month extra
The tfull-field leletext service
will be a premium channel.

Richard Wolfe explained:
‘We're waiting for full-field
teletext chips to come out next
year before deciding on the
hardware. Obviously with the
lelesoftware pages we're
looking for adapters for the
popular home micros and cer-
tainly the BBC micro will be
one of the machines we'll go
for.'

A lullfield teletext service
can offer many more pages
than the IBA's Oracle, so
rather than trying to compete
in the mass market the 1BA is
revamping Oracle to aftract
commercial cuslomers. As
revealed exclusively in Acorn
User last month, the IBA

intends to add subscription-
only pages of specialised in-
formation - the latest Stock
Market prices for example.

As the Bill to permil this
went through Parliament, John
Gorst MP had suspicions that
by charging for teletext pages,
‘the IBA may now, in a back
door way. be entering the
interaclive services of cable
television.*

Douglas Hurd,
Office  Minister set him
straight. ‘The 1BA is taiking
aboul a one-way Sservice,
whereas interaclive services
are, by definition, two-way.'

When asked about whether
the IBA had considered full-
field teietext, Pal Hawker, a
technical spoke: n, com
mented: “Unfortunately there
are no spare channels lor
broadcasting full-field teletext
Instead we are expanding the
conventional teletext service
and will add some subscrip-
tion-only pages for commer-
cial users

‘Using Oracle. you can't go
much above 100 pages before
the access time gets 0o long.
Full-field teletext potentially
ofters 100,000 pages with simi-
lar access times to Oracle

The IBA was hoping to run a
tull-field teletext service using
the now-obsolele VHF tele-
vision channels. Unfortunately
the proposal was turned down
and the channels went 1o
cellular radio.

Electron board runs BBC hnnware

THE Electron can now use saft-
ware on a chip intended for the
BAC micro. Broadway Elec-
tronics’ sideways card costs
£2095 and can hold four
sideways ROMs,

The company claims it will
work with about 60 per cent of
BBC ROM software, but not
View or Wordwise

It plugs onto the Electron’s
edge connector and further
expansion cards can then be
plugged Into the ROM card
Also available are a £4595
usar portprinter intertace and
a£39.95 analog interface.

These use the same chips

as the BBC micro and so have
the same fealures.
Further details from Broad-

Electron sideways ROM card from Broadway

St
SIDEWAYS ROM CARD

way Electronics
Aoad.

at

Aston
Bedford. Beas MK42

the Home |

Aerial links
to satellites

FOLLOWING an from August's
article  on  downloading
weather satellite pictures,
Weston Devalopments is offer-
ing a suitable aerial for £31.75
(plus £4.50 p&p). Called WE&/
Uosal. it is specifically
designed for receiving satel-
lite signals on the 136MHz
band

You need your own cable.
but a filter box is available at
£9.85 10 malch cable to aerial

Further details from Roger
Bunney, Weston Develop-
ments, 33 Cherville St
Romsey. Hants SO5 8FB

Ultracalc boost

ULTRACALC, the BBC's
spreadsheet chip, has been
upgraded. All reported bugs
have been fixed and it now
works with any BBC screen
mode, When running with a
second processor, the pro-
gram is automatically relo-
cated and 45k of memary is

| then available in mode 0.

Owners of the existing ver-
sion can gel the new chip for a
nominal” price when it
becomes available at the end
of this month

Contact BBC Publications,
BBC, 35 Marylebane High St,
London W1M 4AA

School challenge

BRITISH Gas is running a com-
puter-based competition for
secondary schools. Using a
BBC micro program called
Cedric, students have to con-
duct a survey in homes and
suggest a plan for saving
energy. The best school entry
wins £1000. and there are
prizes for individual Students
Teachers can oblain a free
capy of Cedric from Mr R
Wolfe, Education Liaison,
British Gas, 326 High Holborn,
London WC1V 7PT. Closing
date is the end of the year
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Acornsoft are issuing a
to all Acorn Electron and

It's the challenge 10 join a new andexe lus
group of computer games players:”

ional graphics, Elite

which is light vears ahead of any other.

It ~1r|¢<ll\ defines the rank of cach and every
player.

As your prowess improves. you move into
higher ranks

But make no mistake. to reach the top rank,
your pe rformance must become exceptional.

Then, and only then, \\1[1 vou qualify to call
yourself a me mber of The Elite.

T g you must become lethal.

With [hl'illlll.l] |.mkni Harmless.” you will

embark upon an experience unlike any that yoi
have known belore, 0 o
You will be

univ

der who roams the  bane
from buyin

L space 1

On your travels, you will encounter aggressor2, 001
whao are «

to put an end to your de: .i||1'l'“~
Only lhu fittest will survive,
you establish yoursell as a survivor, yoperi
will win the right to a higher rank.
In all. ther nine, from “Harmless™ to find
ite” And your computer will continually telside
vou where you stand.

-cess also depend:
on the rz'\mrlL your lp ||u||| the cargo that

Vi car




1plieamong the Elite?

that you'  That cargo can be anything from foodstuffs
to contraband. If vou deeide to trade in contra-
sthe  and. the rewards will eertainly be higher. But so
ing andwill the risks you take.

It To ply your trade. you can dock atany of
gressors 2000 planets in eight galasies.

ngs,

However. befor

you (ll)l‘l\- VOLLMust use vour
spolitical climateand the
or. vou perils which may be waiting for vou
Also. inany of the eight you may

“tofind vourself being asked to perform acts of con-
lly tell siderable heroism and selfless courage.

Although these will bring vou into danger.
they can bring considerable rewanls oo,

witstoassess the pls

pends We're waiting 1o recognize vour skills.
it \chieving higher status in Elite will tax your
skills to the limit. Which is why you must down-

load your game onto cassette or dise cach time
vou take a break from play.

When you reach the rank of “Competent™
or higher, vou should send us the secret code
number revealed to you by your computer.

Wewill send you inreturnaspecial document
which certifies vour achievement. And you stand
towinava -

iteis availubl
both dise and casse
for the BBC Micro and
on cassette for the Acorn
Flectron.

With either. you will get “Elite: The Dark
Wheel” a compelling novel which sets the whole
mood of vour adventure, You'll also get a flight
training manual which will getyou [it to roar into
the unknown in vour Cobra spacecrali.

Your Acornsoft dealer now has the entire
package at £14.95 on cassette. or £17.65 on dise
(for the BBC Micro) and £12.95 for the Flectron,
(For the address of your local stockist, call
01-200 0200.) Credit eard holders can simply
telephone 0933 79300 during of fice hours.

\lternatively. you can order by post from:
Acornsoft. e/o Vector Marketing. Denington
. Wellinghorough, Northants NNg 2RI
1free Elite poster by ringing

0933 79300

Youcanalsog




NEWS FEATURE l

Geoff Naim reports on piracy and Bill Penfold looks at the pressure on MPs
Fighting talk on
softwarepiracy

TWO  software companies
have crashed this year ang
more could follow unless
piracy can be stamped out
And it's not just down 1o a few
big-time counterfaiters: if you
have ever swapped games
with friends then you oo are a
pirate in the eyes of the
industry.

Nick Alexander, who chairs
the Guild of Software Houses,

claimed: ‘For every legitimate
tape sold. 10 or 12 copies are
made’ Chris Holland of Sala-
mander putthe number nearer
six but added that 'between
£100m and £150m is lostin this
country alone each year.'
Imagine collapsed in July
and ‘50 10 60 per cent of the
problem was due to copying',
said Nick Alexander. He cited
how Saltord GID seized 10,000
counterfeil copies of Imagine ments through the courts, and
games in one raid. GOSH has is now seeking damages ‘of
setup a £50, 000 fund lo enable  several thousand pounds so
its 34 members to lake court as to discourage others',
action according 1o John Symes of
Pirates fall into two categor-  Microdeal, He added that simi-
ies: commercial counterfeiters lar actions were pending
who make copies by the thou- against a user group and a

sand and pass them off as the schaol

real thing: and home users Acorn's Chris Curry has
who make just a few copies lo  claimed school computer
sell or swap. classes harbour ‘a den of

Quicksilva has started a civil
action against one group of
pirates after 30,000 copies

thieves' He lold a Parliamer-
tary committee: "You provide
the software to one person and
were found in a single raid. it gets copied throughout the
Counterfeits had been found in  school’. Rod  Cousens  of
legitimate retail outlets and Quicksilva goes further, and
street markets which were thinks teachers often encour-
indistinguishable from the age piracy: 'If wefindateacher
ariginals doing this, we are quite pre-
Amateur pirates can be just pared to take him to court.’
as destructive, One Blackburn Retailers have similar feal-
| doctor was selling £300-worth  ings Matthew Hyams,
of copied Microdeal software manager of the Lion House
for just £30. The company store in London said “One
seized all his tapes and docu-  schoolkid comes in and buys a

Law to beat pirates

ONE raffle in November could ware houses £150 million a
be worth £150 million 1o year.

Britain's computer Indusiry. Hoping to find a friendly face
I's the yearly ‘Private amongst the MPs will be
Members' Ballot in the House FAST - the Federalion Againsl
ol Commons. Software Theft.

The 20 names plucked out of FAST, set up last July, has
the hat will be backbench MPs  already got ils draft bill on the
wha get the chance to intro-  stocks. Infact he measure has
duce their own priv even been introduced in the
members' bill, but only the first  Commons by Tory MP Nicho-
six or eight have any real las Lyell, although it never had
chnnce of their any chance of getting any
rther,

The situation is similar to

\ucky half-dozen or so will find
themselves besieged to adopt  video piracy two or three years
various measures, one of ago. Thalt was virually
which aims to outlaw pirates s!ampsr.l oul by tough legisla-
estimated 1o be Penalties leap! from just

ACORN USER OCTOBER 1984

program while five friends
watch. They then all go out
together, presumably lo make
five illegal copies. Some even
have the cheek to bring the
original back saying it's
tauity!'

The user groups have been
on the receiving end of criti-
cism. Peter Hughes who runs
the Farmat 40/80 group lakes a
clear stand: ‘Our group is dead
against copying. | have had to
turn down many applications
from pecple-usually kids
who were obviously only
interested in copying soft-
ware.’ However, he admitted
his group was probably in a
minorily as many exist solely
o copy and swap games.

The Format 40/80 group
caters for disc users and will
topy any genuine program
tape lo disc for members
When it was suggested this be
classified as piracy. Peter

hi

£50 on conviction fo £2,000 lor
each oflence, plus the possi-
bility of jail.

The software industry hopes
to repeal thal success with a
simple amendment to the
video bill which amended the
1956 Copyright Act. The soft-
ware measure proposes in
turn amending the 1983 Act by
simply adding atter references
o video films, the words ‘or
computer programme’.

Belore any Beeb owner
begins panicking at what is in
their own software libraries. a
word of reassurance. Though
no one is condoning amateur
pirates who borrow and copy

Hughes replied: ‘It you've
bought & disc drive, why
shouldn'tyou be allowed 1o get
the benefits? Why should you
have to buy a disc version of a
program you already own?"
PSS, a Coventry software
house, has adopted a policy of
not advertising in any maga-
zine which carries adverts for
1ape or disc copiers. Richard
Cockayne, one of the direc-
tors, said he was 'falrly appal-
led' atl the attitude of com-

panies who sold  copier
programs,
He went on. 'In the longer

term they are cutting their own
throat. There's no need for
such devices. We will replace
any tape which doesn't load.”

He quoted the case of one
13-year old selling pirate
copies of PSS games through
the classified columns: "He
was using a commercial tape
copier program and had
master tapes for 34 titles,

when it comes to solutions, |
Nick Alexander ditferentiated
between commercial pirates
and the home user. 'For the |
professional criminals we're
trying lo gat legislation for
tougher penalties

He drew an analogy with
video tape pirates: 'A change
in legislation and some well-
publicised raids drove them
away—10 compuler software
instead.”

For the small-time pirates.
technical measures do stop
casual copying. bul the dater-
mined can usually crack pro-
tection devices. Nick Alex-
ander hopes lo ‘appeal 1o their
vetter nature as he feels legal
remedies are inappropriate

Let's hope his faith is justi-
fied

lottery

software thal's not the target.

Ranald Robertson, chair-
man ol the Computing
Services Associalion's legal
affairs group, insists FAST is
nat after the schoolboy pirate.
unless he's selling his copies.

‘It's the commercial pirates,
the blokes who are selling
stolen computer software for
profit. that we're chasing,' he
explained.

FAST's chairman, Donald
MacLean, explained that come
the day of the draw the Feder-
ation will be standing in the
queue ready 1o pounce on the
six or eight MPs heading the
list.




TECHNOMATIC

BBC Computer & Econet Referral Centre

01-208 1177

ACORN COMPUTER SYSTEMS
BEBC Model B Special Offer., -.£320 (2)
BBC Model B + Starter Pack. £348 (a)
BBC Model B + DFS.. £409 (a)
BBC Model B + Econel.............£388 (a)
BBC Model B + Econel + DFS. ....£450 (a)
BBC Dust Cover. B4 (d)
Pair of Joysticks. £14.50 (d)

UPGRRDE KI'I'_S
AR £65(0) Instailation
ACORN DFS KiL.£95(d) Installation ..........&

Econet Kit £42(d) Installation
Speach Kit. ..., £47 () Instaiiation

~ ECONET ACCESSORIES

Terminator (Two read per installation)

File Server Level 11,8216 (c)
10 Station Lead Set.._£26 (¢}
Extra Econat cablie, £1,50im (d)
Econet User Guide.£10(d)

Clock with psu..
Printer Sarver Rom
Flie Servar Lavel | . £88 (¢}

RCORN BITSTICK

The Acarn anaptannn of the lenowned Bitstick’ graphic CAD
package — the “expensive joystick’ thal lels you exploit the
powarrulcanamnly of the BBC microta the full. The joystickis of
a robus! design which achieves remarkable precision without
fiddliness. Total control is available from the joystick using the
on-screen menu. It can draw freehand or fofllow lines of shapes
chosen with high accuracy, and colours can be chosen from a
palelte displayed on the screen. Any parl of a drawing can be
magnified, by a virtually unlimited number of times, and uptc 48
drawings can be saved on a single disc. The discs use a visual
library system for easy identification, Inspite of its powerful
features, the Bitstick is extremely friendly and easy to use, due
10 menus baing displayed on the adge of the screen:

£328.00 (a) FX80 dump routine for the bitstick availabl

TORCH UNICORN PRODUCTS
The TORCH Unicom system has
been in the field for over lwo years
and is now a proven Z80 system
for the BBC. It gives you the
potential to expand which no
other system can currently offer.
You can expand a single system
with a 20Mb Hard Disc, have the
processing power of a 32bit 68000
cpu with 256K ram and a UNIX
operating syslem, of set up a
network of upto 254 machines. All
these capabilities are available
NOW.

i —_—
The TORCH UNICOMM Modem

package Is now available for the
UNICORN range providing the
benetits of the TORCH it
offers threa options: Uniview for viewdata servicas, Uniterm for
terminal emulation, and Unimail which allows messages and
1ilés 1o be exchanged between UnimailTorchmailiTorchmail-
Plus users. Access 10 liles can be controlled by heirarchial
passwords which determine the extent of access.

780 Card ZEP100 with PERFECT Software Packages

+ ZBO Basic £275 (a)

——

A BBC Family System

ACORN Z80 2nd Processor

This processor converls your BBC inlo a complete business
micro with all the computing power a professional would need.
The system is CP/M based and is supplied with a very
extensive software package. The package includes three
office productivity programs, (memoplan, fileplan and
graphplan), Systems generator program. thrée programming
languages plus the AGCCOUNTANT business program
‘Software is accompanied by exlensive manuals that not only
get you started bul also answers your whys and hows,

All for only £209 (a)

ACORN 6502 2nd Processor

This processor is designed for the serious compuler user who
wants 1o gel even more out of his computer. This processor
provides increased memory — allowing up 1o 44K for Basic
programs and up 1o BOK for assembly language programs,
regardless of screen mode in use. (ideal for VIEW). An increase
in speed means thal programs run up to 50% faster. The
second processor/BBC combination offer compuling pows

comparable 1o systems costing wice a5 much. £175(a)

TORCH GRADUATE SYSTEMS

This latest addition to the range of BBC upgrades will upgrade
your BBC to a powerful 16bit business computer and make it
disc & hardware compatible with the 1BM PC. Its MS/DOS is
customised to IBM compatibliity allowing access to the
massive range of IBM compatible software, programming aids,
compilers and languages. It uses ABOBB CPU at 5SMHz, 128K or
256K ram, single or dual drive, software compatibility allows
LOTUS 1-23, Flight Simulator and other popular IBM PC
business programs 1o fun. Gonnection of the Graduate is
simple, with jusl a connection to the TMnhz Bus. The disc drives
can be used in both BBC and IBM PC mode without needing an
Acom Disc Interface in the compuler. The lop-of-the-market
GRADUATE Model GBD0/2 will come complete with the superb
Xchange suite of programs, comprising a full feature word
a financial planner, a database, and a business

ZB0 Disc Pack ZDP240 with software as above. -£675 (a)
20Mb Hard Disc + 1x 400K Floppy Drive... £1,950 (a)
UNICOMM Communicalions Package + mode: -£161 {a)
Unicorn 68000, Unix OS/ZBOBI256K, 20MB

Hard Disc, 400K Floppy... -..£2995 (a)

graphics package. Although these programs are in modular
form, they can be linked logether to form an integrated
software system thal allows you to switch instantly between
various lasks and to exchange information between programs.
‘GBODI2 £945 (a) Full spec & prices on application.




~ PRINTERS

ALL PRINTERS HAVE A 12 MONTH GUARANTEE

TECHNOMATIC

All prices exclude VAT

DOT MATRIX

This month we aro adding the new KAGA printers 1o our range of quality dot
malrix printers. These printers, with their EPSON compatible control codes
are available in 80 col & extra wide 156 col versians. Features include NEAR
LETTER QUALITY print using a 23 18 malrix, Dot addressable graphics in
B 9 & 18 pin modes. Text mades include Normal, ltalic, Enfarged,
Condensed, Super & Sub scripl, Propartional spacing. Defined characters
can be placed in ROM 1o give personalised print. An intergral 3K buffar,
both friction & adjustable tractor feeds with buill in paper roll holder, et
elc. makes these superd ‘value for monay’ printers unique.

KPB10 (80 cols) £249 (a) KP310 (156 Cols) £375 (a) (With free BEC cable)
We continue to supply the ever popular, definitive EPSON range, This
‘industry standard’ range pravide reliability and quality ‘second 1o none
The budgst RXSOFT Dol Malrix, has 1(cps and all standard printing and
graphic functions as well as friction and tractor feed, The dsluxe FXE0 has
all the above, as well as a 160cps, buffer, programmable charagiers ete. For
wider paper use — u — the RX/FX100 are ideal, RXBOT £225 (a)

RXHOFT £240 (a); FXB0 £318 (a); RX100 £345 (a); FX100 £450 (a)

y DAISY WHEEL

The Brother HR15 daisy wheel offers leatures narmally found in printers

costing far mare, Features include; 14 cps, 3K buffer, proportianal spacing.

underlining. bold and shadow printing, Iwa colour printing, super &

subseript and many other features. Centranics parallel interface is filted as

stangard

BROTHER HR15 £349 (a) (With fred BBC Cable)

The JUKI 6100 daisywheel with 20cps, 2K buffer, and swilchable 10, 12,

15cpi + proportional printing, A linear motor ensures optMUM raliability.
.JuKlsmosJusqa;

GRAPHICS PLOTTER/WORK STATION

PRINTER ACCESSORIES
EPSON

Paper Roll Holder £17 (d) FXBO Tractor Altachment £37 (c).
Interfaces: 8143 RS232 E;\i{c: 8145 AS232 + 2K £88{o], 5132 Apple 1l 60 T

165 IEEE + Cable £65( wal
Sorlal & Paraill Inforfaces with largar butfers available. 14"

Ribbons: RX/FXIMXE0 £5.00(d), RX/FX/MX 100 £10d): FXB0 ‘850
Dusicover £4.50 {d) o 8

KAGA TAXAN: RS 232 Interface + 2K butfer £85(c).

JUKI: R8232 Interface £85(c). Spare Daisy Wheel £
Sheet Feader £189(a); Tractar Feed Altachment £99(a) i

BROTHER HR15: Sheet Feedar £199(a): Aibbons Carbon or Nylon £3(d) 203

fbbon KPA10/010 268V
@), Ribbon €2 sn“‘a'

BEC Printer Lead: Parallel (42") £7(a); Serial €7{a) Blin
Printer Leads can bé supplied 1o any other length The
Plain Fantold Paper with exira fine perforation (Clean Edge): ina
2000 95" x 117 £13(b); 200 15° x 117 £18.50(b) The
Labels: 234" x 17/16" in quantities of 1000 mo
Single Raw: £5.2511000 (a), Triple Aow: £5.0011000 (d) dis

ave

PRINTER SHARER BUFFER I
A unique delux printer buffer/sharer providing a simple way I
upgrade your computer system by aliowing greater utilisation o
existing squipment by reducing the waiting time for printin
documents. Data from three computers can be loaded into th
butfer which will continue accepting data until its 64K storage |
full. The bufter will automatically switch from one computer to th
next as soon as that computer has dumped all its data. The
computar is then available
for other uses, A LED
bargraph indicates the
memory usage, with LED
indication showing from
which computer the data
is being fed from. There is
simple push button
control for PAUSE,
RESET, and COPY
facilities. The copy facility
is Ideal for continually -
printing copies of a
withaut 'tying

document
up’ the computer. Built in
mains psu

SP110 BUFFER/SHARER
incl one cable sel £275(b)

e g =]

Equally at home in the artists studio, hobbyists workshop,
science lab or a classroom, this system has something 1o offer for
evaryone. The 3 colour graphics plotter provides both precision
and versatility. The carriage can be mowved with an accuracy of
0.025cm over an Ad area — the plotter being able to accept paper
and far thicker materials at sizes of up 1o A3. The basic plotier
carries 3 colour pens each of which is software selectable.
Additional accessories greatly enhance the versatility of the unit
without loosing the accuracy. The servo controlled drillirouter,
and scriber can be used on various materials, A unique Opto
Sensor (using a Hewlett Packard device) tums the plotter into a
high-res scanning digitiser to read & store whole diagrams and
photographs.

Workstation Complets uBU(.; Basic Plnuel H?ﬂla) Software on
PS12V £4:

disc £3.0 V E78; DrilliRouter

_PRINTER SHARER

Three Computers to one

printer (parallel)....... £65(b)
Six Computers 1o One
Printer {parallel).....£129(b)

Cabiles for Three Way Sharer........ -£25(c)
Cables for Six Way SHaref......... - £38(¢]
“COMPUTER SHARER
Two Printers to one Computer.. £18(e)

GRAFPAD
A low cost graphic tablet offering the performance & durability
required by industrial and educational users. It is compac
accurate & reliable; working area 240 192mm + menu area
Comes complete with a CAD packag. £120 (b). *Microdraw’ CAD
Package £21.70 (d)

YIEW PRINTER DRIVER FOR FX80O/KP8IO

This driver allows the use of all FX80s fonts to be used in texi
written using the VIEW rom. If user defined characters are held in

£7 (d)
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MONITORS

$A chaice of high quality AGB and Monochrome manitors are
avallavle. The British made MICROVITEC Std/Med/Hi Resolution
74 monitors offer a consistent reliable performance. Their
resolution ranges from 452 pixels harizontal on the std res monitor
To B95 pixels on the Hi res monitor. S1d res monitors are also
available with RGBIPAL/Audio inputs. Dual input versions also
avaliable.

1431 Std. Res. RGB £175 (a); 1431AP RGBIPALIAUDIO £225 (a)
1451 Med. Res. RGB £295 (a); 1441 Hi-res RGB £420 (a)

2031 20° Std. Res. RGB £260 ().

Piinth for Microvitec 14" Monitors £8,50 (c).

The KAGA Vision3 12" RGB monitar offers a superd performance but
ina smalier cabinet with a genuine etohed anti-glare screen, £358d).
The Japanese made SANYO and the KAGA monochrome
manitors provide an ideal answer for an 80 character hi-clarity
display. A futuristic swivel base plinth with integral clock Is

avallable for the Kaga green monitor as an optional extra.

-
SANYO DM 8112CX Hi Res Green
Screen. £99 (a)

KAGA KX1201G 20MHz Hi Res

Green with etched screen...£106 (a)
Swivel Base for Kaga Green cwmeﬂ
‘with digital clock)....
Note: All monitors are :uppﬂed
with free BBC leads.

BBC Leads: Kaga RGB E5;
Microvitec £3.60: Monochrome
£3.50 (d)

— v

KX1201G with stand

VIDEO DlGlTiSER

ost-atiective unil Gl
i, oducational and home

icaton menu driven
R0lwae Comes camplate with an Epson printor
QD £260 (3

SANYO DRIOI DATA RECORDER

K ioh auality tape recorder with Gircuilry specifically dsigned for data
1ec0iging. Having normal as well as dafa recording, as well as cuelreview
a8 & 1ape counter, it makes this racord ce for anyone
warting a reliable Yape storage device. £30 (c). Cassetle £3.00 (d)

ACORN ANFO3 TAPE RECORDER 5

The eilicial Acorn tape recorder recammended for the BBG. Has a gounter,
somatic record level, maina/battary and comes "omp\sue with a BBC
cassatle cabla.... £28.50 (o)

RH LIGHTPEN

A superlor guality lightpen, leatures Including: adjustable
sensitivity, LED oulput to show data transmission, microswitch
tip. Full software backup. £3§ (). The ‘Lightpen Colour Graphic
Software’ pack helps you to draw line drawings as well as more
complex drawings. Colour fill, point plotting. line, square, triangle,
circle XY rulers are all avallable with rubber banding facility. £7
cassette, g9 Disc. The ‘Artfun’ pack provides full interaction
between pen and screen, Allows your initial design to be shrunk
into a high res format, and these images can be stored for
subsequent use, £7 casselte. The ‘Word Master’ encourages the
use of correct grammar and is an excellent aid. £7 on cassette.
The 'Ed Master' yses a quiz formal, and up to 180 questicns may
be programmed by the teacher. g7 on cassette (d).

DISC DRIVES

Technomatic Disc Drives offer the best value for money. They
come fitled with high quality slimline Japanese mechanisms &
rapresant the state of art in dise drive technology. They are num lu
highest standards in design and production, and are all teste
their full performance capability before packaging. All dnveq arE
available with or withoul integral power supply. Dual Drives w.m
PSU are supplied with generously rated integral switched mi
power supplies. All 80 track TEAC drives are fittad with $0/80 Track
switching at no extra charge to the user. Attractively designed
steel casings are painted in hard wearing BBC malching beige
paint. All drives can operate in single or double density modes.
Drives are supplied complete with necessary cables, manual and
tormatting dise and are ready lo be connected 10 the compuler
Single Drives

100K 40T S5 TEACE 100(a);

200K 80T SS 40/80T TEACE155(a)
400K 80T DS 40/80T TEAC£185(a)
37 100K HITACHI Drive £115(a)
Dual Drives

2 100K 40T SSwith psu: TEACE300(a)  TEC without psut225(a)
2 x 200K BOT SS with psu 40/80T TEACEJ?S{E? TEC without psug275(a)
2 400K 80T DS with psu 40180

TEACE400(a) Mitsubishi without psug325(a)
2% 400K 80T DS with psu Mitsubishi £400{a).

Our 40180 Track Switching Madule will lake care of your frustration
af not baing able 1o read or write 40 Track software on 80 Track
drives. No additional cables or accessories needed. Full fitting
instructions supplied. All for only £30 (c).

The FLOPPICLENE disc head cleaning kil is the ideal way to
ensure the optimum performance of your drives, The use of
disposable cleaning discs eliminate the risk of recontamination
and abrasion of the sensitive disc heads and ensure continuously
reliable data capture and transmission

Floppiclene with 20 disposable cieaning discs. £14.50 (b}

TEC with psug 135(a)
TEC wilh psuf 185(a)
Mitsubishi with psu£195(a)

S$COTCH 3m DISCS

__ DISC ACCESSORIES
Single Disc Cable £6 (d) DualDwsrCanle:aju‘m
10 Disc L\hralyCaSeE!BDmJ 30 Disc Case£8.00 (c)
Lockable Storage Boxes: 30/40 Discs €14 (c) 70/B0Discs£18(c)

KENDA DMFS
This is an alternative to the Acorn DFS with several significant
advantages. *Single/Double Density *Up ta 379 Files per disc. *No
user ram required Le. PAGE=&EQO *CPIM compatibie file
structure *Can read DFS files *Gan read most Acorn and other
protected software. Simple plug-in installation — comes complete
with utilities disc and manual.. i £120 ()




MODEMS

We slock a modem for avery requirement, whetner it is for the
business, of privale yser, whether you require access 1o a public
database or a mainframe, whether for local or internatianal use.
We also carry suitable software — see our section on AOMS.

TECHNOM

All prices exclude YAT

EPROMER II

TORCH UNICOMM

See our section an Torch for further details.

ACORN PRESTEL

The dedicated Presiel adaptor complete wilh inlegral,
approved, autc-dial modem and software in ROM £99(a)

BUZZ BOX

Afull spec. BT approved. pockel size, direct connect modem with
botn originale & answer modes, [ull & half duplex, allowing access
to many databases. bulletin-boards as well as inlercomputer
communications. 11 conforms to CCITT V21 300300 Baud
standard, Balleryimains powered. £65(c) BBC Lead £3.50 External
PSU g8,

BT

A warld standard direct connect modem swilchable between
75,300/300,600.1200175,7501200 baud, awaiting BT approval. It is
compatible with Bell 103113108, 202 and CCITT w21 & 23
slandards and allows
you locommunicate with
virlually any computer
system in the world, This
1s one of the new
generation modems, that
will prabably cover any
communications
standards you would
ever need, This is the
modemn fhat will cover
Prestel, Micronel, Telecom Gol, Distel, Microweb, One-to-One,
Bullatin Boards both in the UK and abroad, elc, et¢. as well as user-
lg-user communication |1 aiso has a rather uselul facility of
‘Aeverse-Prestel’ mode | @ 7501200 so thal you ¢an communicate
with other users wno only have a standard 1200/75 type modem
Whal possibly gives this modem its bigges! advantage is its option
of computar cantrolled switching between all modes of operation
In addition, separate autc-answer and aulo-mal cards are
available, giving this modam passibly Ihe greatest potential of all
Mains powared. £129(c)

Please phona/write for details of optional exiras.

TELEMOD-2 B

4 BT approved modem complying with GGITT V23 120075 Duplex
& 12001200 Hal-Duplex slandard, that allows communication
with Viewdata services e.g. Prestal, Micronet etc , as well as using
1200 Baud for communicaling with other computer users. Mains
powered, TELEMOD 2 £65(b) BBC Lead £3.50

Qurcurtrent version of the highly popular Eprom programmer is n !R(
Delng enhanced 1o provide more and betler facilities 10f Basgy
g by the user. The saf will maintain its superioritim
ovar all cutrently available similar programmers. The range ol in
eproms handied has been widened 1o include the eproms wirPRE!
lower programming voltage ar beg
using the fast algorithm. Control of all aperations has been move:
tothe keyhoard, The screen display has baen improved to give morCOI
information. The screen editing facilities have also been moa
1o simplify the data entry.

feat

rece

‘I\n

Preliminary Information

= Thenew Eprom Programmer will now program 2516, 2532, 2564 gasy
2716, 2732, 2764, 27|28 and 27256 + 5veproms. and all but the
27256 in a single p

« The programier will be supplied with infegral power supply CC

and interfaces with the BBC via the TMHz bus. It is fully buffere use

and cnmphe with Acom protocols, There s no power arain from o

the compul

No knuns ‘o witches 1o fiddle with — fotal cantral from the ufl

keyboa

Fu\ﬂy software driven wilh easy to understand instructions b

displayed on the screen

* Eprom type selectable from the keyboard,

Selectable programming voltage 25/21/12.5.

Delaulls to normal programming with high speed algorithmic =

programming selectable, lor a device with suitable capability.

Continuous screen display of eprom type. option and address

range salected

Full screen eaitor with HEX or ASCIl input. Constant display of

logical eprom addrass.

Can read, blank check, program and

address/addresses on the eprom.

Full TapeDisc filing facility

Several basic programs can be enlered on a single eprom and

called up with individual name

verity at any

ATPL SIDEWISE ROM EXPANSION BOARD
This 18 & well Constiutted pxpansion board thal does not require soidering in
it installation It will give you an agditicnal twelve soCkels, with a 16X batler:
backed RAM oplion, All the busses are fully butfered £39(d),

EPROMS 8K 2764-25 £6 50(d). 16K 27128-30 €21 60(d)
RAM 8K standard powet 6264-15 £35. 8K law pawer 6264LF15 £41.00

SMARTMOUTH

T Giginal e Spaeeh Synhesiser — Sl e &
Ve Dl sty sl COnTITA S0 syt TLACH vl Gachaged win

i et el g gt iy

o sy esponse auci H8g¢ 11 310w 14 rea o1 iy Engita o mah

toth sase and simlicily. while st tha same e bamg v

Vsage You car easily 303 Sbeech lo o3 $4HITG PUGRAMS. Due 15 4 1mhahaie

e buliary \I: uses sprean thigughoul the whole spectium af computer

a0 e educational. dusial. scient

Sl piuge g 1he Lo Port No AGMS e necdea S

Qemo ana avelopmen programs on casselts and full

T
L
I
)

Ul 15 SupEiad win
1ion3. E37ie)

ACORN IEEE INTERFACE

UY ERASERS

This interface enables a BBC compuler to control any scientific
and technical equipment thal contorms to the IEEE4BE standard,
at a lower price than other systems, but withou! sacrificing any
aspeu of the standard. The interface can link up to 14 Sapara[e

EEE Oevices. Typical arein

UVIT with built-in timer and safety switch g5a(h).

‘TIME-WARP” REAL-TIME CLOCK CALENDER

worsc in academic and industrial laborataries, with Ine advanlage
of speed, accuraty and repeatability. The terface is mains
powered and comes with cables, IEEEFS ROM, and user guide.
£282(a)

ACORN TELETEXT INTERFACE

Thig interface enables a BBC Computer lo receive and slore
taletext information transmitted by both BBC and ITV. In addition it
allows the downloading of transmitted software. The unit comes
with a ROM and user guide. £195(b)

R 1ow-COSt Compact unil that opens up the fotal range af Fesl-Time apolication
and adds 8 now dimenson 1o 1he personal com; h built 10 e:ac!mﬂ
professianal siandaras, a B previoLsly unaltainabis. #nd brings fwihin
reach o1 all BBC Comouter owners. With fis fuil
integral Datléry Dackup, possibines include an
onic Diary, cantin
ume and data information, astomatic
dating, precise timing and contl In scientilic
anpilcsions, eareationd Use n games otc. — 1susss
dless_and are simply limited by ones
wmgma ion Simply pIUGE (M0 the User Port — na
ROMs nessed Exiensive applications software
Supplien on casselte easily fransterrad 10 disc) and
full instruction manual. Please phone for delails
£29(0)
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Please add carriage: (a) £8; (b) £2.50; (c) £1.50; (d) £1.

COMMUNICATION ROMS

TERMI This is & semi intelligent terminal emulator allowing the BBC ta act
853 umn terminal, slave BBC graphics lamminal or VT52 tgrminal The rales
latwhich data 15 sent or recaived |s a3 ly 51 up with rates of un 10 4800 Baua
IWith 40180 Cal. Selectable. Alows iles 19 Do Transmilted fom disc. o a copy
ol incoming data 10 he sent lo a e o 1o a printer. (Term 15 not suilable Tor
PRESTEL £28(d).

COMMUMNICATOR This = a full B0 col ¥T100 terminal emulation
lten on 10K 6ptom. 1 i34 £5i6 aeioos. beiehin it TESHE ard

ies easy 10 lollow scrsen menus The rale Al which asta s sent or
N B0 Column L
3 oming GaR 1o 06
o1 10.a file or to @ printar. (Communicator is not suitable for PRESTEL.
e,

COMMSTAR This intelligent communication Lacilily i4 uxtmmely asy 1o
ys2 yel very versabile. |t features a terminal moge. 3 full V1100 emulation
mode and a special PRESTEL mode In Terminal made, all inpul may ba

copied into a butier in memary over which Tull conlral is provided Controls

¢t gretocals is very simpla and any type of file (not just ASGI) may be semt

yang XMadem prolocals. The EMuIAtion mode may be used using a disc

tased emulation file 10 emulate virluaily any lermnal fype ncluding V1160

Luitin the capabilities ol tha BBC. In PRESTEL moue all normal Prestel
hiires are avadlable. including 0ownloacing of software. saving and
felieving of pages atc. elc. £29(d)

e Definitive Aandom Access,
WANAGEMENT SYSTEM.

fatagem i5 the first ruly flexibi = for the BBC Micro that can make
ur System raally useful and o ou money in he lang run
T syStem inciudes a carrier board conlaining lwo Eproms demonsiralion
spications disc in bath OO, profasional documentalion wilh quick
wirance card, and ‘Trans utility program. Features incluge: *aimast
wiimited fie Size (Max 10MBy1E) *SUPpOMS up 10 & drves 'Ma- af 5000
ords. per lile ~max 6K racord size *max o1 62 elds "3 levl hiprarchical
sarch system with tacilities ta store results of searches Searches can ne
8y ana of ine (Dliowing: Search, Inchude, Exclade. Combine. C
ilorance *user efingd vanables -gencrates 1orm letiats Irom records.
fease ask for lealiel £112c)

ACORNSOFT/MIRLE
Business software

ing this well designed, cost alfeciive
sinessman i3 able o reguce repelitive asks significantly, and
#liciency at tne same time. Insteag of making ndivigual entiies in stack
#aros, VAT 1ecords, purchase records, sales reeorss, and 50 on, fhe
» made just once As well as taking care of ine proguction of all the
sperwark. the syslem also allows fof (NStant access 1o information ana
peedy analysis of recarded data. The beacty of the system ts thal packages.
an b purchased and used individually with the option of, possibly later
inking them with 1he oiner packages
moicing: Siores datails such as nam
Gducls, VAT numbnrs, elc Order Procassi u can conlir
wstomers orders, check on 1neir réquilements. prepare Despalch notes,
nd gel speedy orer analysis of singl

wders slored an the dala disc. Accounts Receivable: Provides accu
naintenance ol customer accounts, and instant a 51
ccount status. Accounts Payable: Piovioos accura
pplier accoU, sne instan ataisa 1o supplie gottiml, tal Stoek
g Hows you 10 ke product meonds, recont $lock moeipls
nd Isaues, 120" N TeStoCKIng TeGuTEMents and 1o ansivae SIOCk 1or
aluation and physical reconciliialion as well as ins1ant access 1o Slock
131US 3NG aUtOMatic analys:s of stock by quantily and valye Pyrchasing:
il names and addresses of sURpIiers can be retrieves nstantly for the
roduction and printing of oiders. Mailing System: When sending a
mallSNat, you Can Specify crilena such as size of company n, type of
wuslry, value of business aic. Will print names and addresses on eiher
ummed labels or printed paper. £22(a),

24K ROM Based DATABASE

Tha

small
Base

s & addresses of cuStamers

88C FIRMWARE

YIEW Word Processor Rom on special offer at £ 88(c}
TRIS 15 the new version V2 1. Agvantages inchude being able to print straight
£0m Memory, a8 wall 38 3NN N any moce. Complete win comprehensive
manuals to Acorss usual high $tandand

WORDWISE on mos! popular word processors for genaral use
£34{d). Wordwise SpellCheck DIsc — A MuST o1 any SEMIOUS WArT Processor
user. Normal price £16.501d). It bougn! with Wordwise: Na p&R and only£ 14

ULTRACALC From BBC Publications The anty spreadsh:

BC that affers features found in Ihe most sophisticaled soreadsheel
programs, like the handling of labels s well 85 numbers as values, and
Pioariey 4 spston by b messingrul name ieledo o st 8 e otz
Efficieni memory usage allows large soread sheels 1o b
Faciln ot s INERS. YAriara AT Echarmn, Sum, eqicats
Inserl Delete & most m. malical lunchons 1 helps to créale
mampulate pricelists, balance sheels, payroll, cifiow lorecasts, order aniry.
small databases. scie Icuratans. §69(c)

BCPL n vuu, implementation of Ine BCPL compiler language fram
Acomsoft i consists of e BCPL language ROM and a gisc containm

WCPL -.Bmpl\u n Egitor, 8 6502 Assembler
otogram  deve aids. and some examples of
comprenensive 450 page user guide 1% includea. 1 can be usad 1o devalop
BAMES PIOGrAMS and COMMANICal pACkages. 10 Civelop Syslem Soltware, 10
write confrol syslems, and 1o produce programs which otherwise would
nead 1o be written in assemble. E86(L).
BCPL CALCULATIONS PACRAGE suppl
fixed point am

on gise, 1t Supports floating
teger calculalions It includes the BCPL
d ensive user guide. £17,30(b)

UTILITY ROMS

DISC DOCTOR Tnis genaral ournase ROM aaas 20 commands 10 the

M 11 INCludes & 10Ima e “ﬂ(‘ diSC & dise lape

Lt i powerlul ting function ey

ans for eaiting etc. Tris AOM will oblivialn the need 1o o for non

stantara DFS SySIEMS (wiln Ihew InNerent disadvantages) as it overcomes
many of 1he Acom DFS's shorlcomings. E2B()

sassembler. comman

GREMLIN contains a full macnine cluaing features such
£ 8 dissassémaler memory Move NG 46312 Dutines AISG faslure 3 ful
exprassion evalualor and an assemblon Can $ingle step 1hiough AOM &
YA ek e e gl o g A i
display. Up ta 8 Dreakpoints can e used and it has a soecial mode foc
debuging graphic programs. £28(d),

EXMON Tris sxtenaea macnine coae aditor provices 35 new commands
Fratures INCluli Maching COBE IRIOCALON. SMNGle SIEpPINg Memory search
and full assembler & dissassembler £20(d).

TOOLKIT This ROM aoas 27 new commanas 10 1he BBC BASIC, These
Inciuoe 3 Tull ScHaen GOIGr, MEIGe, MHIOCANNG G mamary, pragram
compacior. isling of variables and memory search. E23(d)

new cammangs [o the BASIC w clude
singie key entry of BASIC keywards etc

renyMmBer. Squash, e
£28(d)

CARETAKER Yn“ aaas 17
a¢

GRAPHICS ROM Tnis ROM incluaes over 28 new grapnics related
commands which can bu used in BASIC piograms Fealuis include
sprites. LOGO Turlo graphics, il outines. shading. large chatacters
totation scaling and 30 piotling all using ¢ ** commands. £26(d)

pamrmnsm{ This ROM features the most versalile screen dump for

PSON MX/RX(FXBD ana Kaga 810 printers |1 supports Thiee types of
G Tha et o ANy QrApMICE on the Screen 1a be dumped, Colours
appear as shades of gréy Any parl o the SCreen can bé OHNTeY Al any
on on 1he paper in any one of four orientations, The screen dump may
be magni any factor x2. x 3. e1c. A spocial leature allows true
MODE 7 cre0n 0umps. with TELETEXT text & graphics. The secand dump
allows any fext 1o be dumped whils! Ine thind dump will print The conients af
a file on disc whilst the computer is going ofner things. This s not all. Al
printer funclions. can be called up using the *command. * DEFINE allows
the user to define his own characlers and Store Ihem +GPRINT allows
printing of enlarged text in any position. orienfation. size & snace

4 WINDOW aliows windaws 1o be oelined in any size and position on the
short this one ROM does 1 all £2B(d)

screen. In



SOFTWARE

TURTLE GRAPHICS

Moguctary package 1of tEACNING JEOMElry mathematics
lementary leuel £17.30 on disk

_ MICROTEXT

This autnaring Syslem was geveloped by Ine Nalional Physical
ming syslem designed 1o Smelty 1ne

3 wde fange of Mancompuler dialoguts. Using
mmas n draw ug any rumber of

s B3ch LoRAINg 166t BNO1 G1ABCE A SenSs ot amas bulld
4D It @ complete module E4ch (OGIAm can consisl of MOfe ar on
modute. Using Micraiext, an expert in any huld can canstruct hew cwn
complele courses of COMDuterDased instructional material
Agplications mcluda nareiewing systems 1eaching Dachages. vaineg
rac crsiralions 1ons Avarlable on

Tassente ana Disc. E5aia) Dise: £43(c) Casetia

~ S-PASCAL

Conlains a subsel ol Pascal — one of Ire mos! popular programming
1arguages aallabla 9day Tha pAckage SONTains e S-Pascal comoler
an disc, several example PIOGrams and a coMprENensive User guide

£17.30(d)

Ideal as an
&nd graphics

ACORN LISP

Uisp prowies more (exbdily in dala and control 8
Iradilional fargusges sy 1 le

aubs ophisticaled
Ew!u(a.msc E1s 254 Casse

FICORN CORN FORTH

Fortn (s S0 Drograms 1un wery fasi itypcaly ve
bmes 'd‘!ll:" ”Iml Emﬂm i‘lf}wﬂl Disc; €14 35(d) Cassette

~ DESIGN

Curssor which aligms ntofmation 16 he displayed in
sujtabie for demansteations. prajections hardouts
£16.50(d) Disc: £8.50id) Cassette.

SUPERPLOT

@101 1 83l 1or anyor n representatians of
mairemalical tunctians rwammm;c . snwdacaa:n\u

SPELLCHECK

The spailing chackar availabio lor boln Wordwise and View. £16.60(d)
Disc; £8 50(d) Cassette each.

m'asrsanu ,

& geneial purposs I8 exiremely uselul. a a vas!
S i ion 16 5k et T @ IS version .mnm. o ta 17
a8 per recard. 4nd the anly limifalion as 1o the number of «
apacity ot iy yOiCally. using 511e1as houE 2000 race

be stored on a 100K \,\5{ €16 50(d) Disc

~ PRINTBOX

& joyEtch drawing program 1of Ihe BEG
aeekn seahisiicatad 1N colour ouelures. EA.50 Ca

clures tnan
N and 15 widely used [or wiiling
mgrams with practical applications

Design 15 3 scronn piocussor w
a tormat
presentatons

crak sy

e i1 1a doadie or 1o

sette

YU-Type Tnis 1= a powertul anc varsatile yping 1w10f Gevelopes ana
published in associalion with Pitmars 1 5 Sesigned 1o enabiz you fo
acaurre or enhance lyping and keybaard skilis. £12(d)

Record Keeper A nersonalised program for stanng and retaeving
data for a variely of purposes Repan lagiily lets you choose how 1o
genarate the layout of your data and display and orint it The program
iS50 CONAINg altérnative versions for transfer to disc. £16.50(d).

TECHNOMATIC LTD

MAIL ORDERS TO: 17 Burnley Road, London NW 10 JED
(Tel: 01:208 1177 Telex 922800)
NW Londan: 15 Burnley Road, London NW 10 4ED
ns walk, ample car parking spuce)
305 Edgware Road, London W,
(Near Edgware Road) €

SHOPS AT:

© (Dollis Hill 2

West Load:

BOOKS

(No VAT p&p £1.50 per book)

Biag ar 1NeBACC
Brvc Ao Vs Gt

EDUCRTIONHL PROGRAMMES

cted range of casselle based software for all the famlly 1o aamr

and al the same limé arouse curiosity and G 0 interest in

computers. Apart from providing hours of fun they will also help teach

the young ones fundamentals of English and Maths withoul them

Lesiiing

Me T's Alphabet Games watcr naw auickly the snilaren fearm to
& letters and aisa wrle Ihem corractly

ientity, name & malch |
Amusing s0und e'ecls and animated graphics make leainng fun £7(d).

Number Gulper a gipeing tast movin
arilhmetic. sl
Pacents might

Words Words Words a stmuiating game 1o netp joung childran
#in tsading & spelling Prcjures are showr and ine crig
s 1o type in 1ne nar e amyac show. I £onact, e abiact 14k
15 place i Wt n\lu.m'LIs Fave boer cliy identified the
scene comes 1o lite §7(d)

game 1nal haips nevelop
9 lovels af skill 0 Catur lon all atiity levels. Evan
uppar levals embarassing £70d)

Tree of Knowledge » int
calegansatisn Thw dompute:

1 qram that teaches
1 educated about & group ol abjecis
0 This way 18 then

4 and wwaged fiom wilhin the
programs E£7id)

Rn%:ﬂ Quiz Pu your knowleage of Rovalty against Anthony Holden,
oral Bogragtet Do you know whia I0ld he duseh Hhat she dige |
agnise her withoul iz will lease, 1each ana
entenain L7(d)

Science Fiction Quiz 4 SF nuiz i the widest sensa, espacially
adapied from the Weidenteld Guir book thal wil provide hours of
edilication and amusement. £7(d)

TECHNOMATIC SERVICE

Bur in 0entn s10cks allow us 1o affer immediate ¢a(venes on most flems
hg best availabe producis at comgatitive

5 2 5, CMOS,
RAMS. EPROMSs and CPUS Soures 1o: i BBE computers are normally
avalable lrom stock. Orders tram government dugariments, guBlic
bagies. nospials. scnocls 05, Lnivarsitas and recogaibsd PLCE
wulcome W Specialiss in world wide exports. No VAT on exports, Our
specially negotialed freight charges la many counlies ensure the
Customer considerabie savings on charges

01-208 1177

All prices exclude VAT. Please add S0p carriags
unless indicated as follows
(a) £8: (h) £2.50: () £1.50: (¢) £1.00.
2dd 15% VAT to the lotal order value, For fast delivery
your order quoting VISA or Access card or




The Definitive 24K ROM
based Random Access
Database Management

System for the/.jiBC Micro.

DataGem will not work with
cassette based systems and requires a
Micro computer fitted

iepently.  DataGemls) (i £120.95.
clude VAT and Pest and Packing (UK anly)
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Designed for the small to medium sized
business user. where speed and efficiency are
“ital, Gemni Integrated programs are suitahle
far sole traders, partoershups. ot mited
companies. Al require 3 BBC B 32K
microcomputer, and an B0 column prnter,
A doubls disk dnve with an

Acom eompatible DFS 15 required for
mtegrated accounting purposes. A
singla disk drve may be sufficient
whera modules ars used indepen-
dently, although 1his 1s not
recommended for the Sales Ledgear
and Inveicing module. The
manuals indicate the system
capacities tor various disk dove
combinations

‘Why [ntegrated Accounting?
Bacause it will tetrieve information.
stored in one program for use by another,
and store data 1 one program which has
been genarated by another

Why Gemini?

Because our business softwara [t the EBC
Micro is based upon the solid foundatien of
expenence Notonly are three of our
Directors Chartered Accountants, but we
have also successtully wrtilen busimess
software for the BBC Micro suce it
‘was first launched.

Available from
Larger software
dealers__ or phone ch your

your
payable to Gemini Marketing Ltd., and $end to Gemini Marketing
Ltd,, 18a Littleham Road, Exmoutty, Devon EXB 2QG.

Ploase send urgently (specify 40 or 80 track)




l TRAILBLAZERS

LIFE,
THE

UNIVERSE

AND MY
BEEB

Astronomer Chandra

Wickramasinghe

and his micro

pursue a theory of

organisms in space

OMPUTERS are now vital to

space science and asironomy

first collecting information from
space probes and satellite-borne lele-
scopes, and then analysing and inter-
preting the results. Micros have also
played a role, especially when linked 1o
equipment launched in rockets

However. | have a more personal
story of working with micros. My re-
search into the origins and evolution of
life in the Universe is aided and abetted
by my own BBC mode! B with Cumana
disc drive. PL digitiser, Epson FX80
printer and Tandy graph plotter. It
might seem an amateurish medley of
equipment, but | found it better in some
ways than a university mainframe com-
puter!

My tale begins with the Lagoon and
Trifid nebulae in the constellation of
Sagittarius (figure 1). Here is arich field
of stars in a portion of the Milky Way,
containing in addition to stars, clouds
of hot glowing gas, with dark patches

and striations silhouetted against a |

brighter background. The dark patches
represent clouds of obscuring dusty
material found in many galaxies and
known to astronomers as “interstellar
fogs™,

Figure 1. The T I

inthe

Matter exists within these clouds in a
variety of forms: single aloms, ions,
maolecules and, perhaps the most baf-
fling companent of all, ‘dust’. These
dust particles have radii in the range
1/100 to 1/3 of a micromeler and their
space density by earthly standards is
exceedingly low —the average distance
between them is as much as 100
metres! Despite the tenuous nature of
the clouds, their size - light years
across - is 8o vast as to produce the fog
patches shown in figure 1

Light from distant stars in our galaxy
is dimmed and reddened by scattering
and absarption effects in interstellar

dust particles The effect is similar to |

the dimming of a street light seen
through a log, caused by the water
droplets scatlering the beam of light.
Since the 1930s, a succession of
attempls have been made lo determine
in a quantitative way the dimming - or
extinetion, as it is called - of starlight
due to cosmic dust. In fact, the intensity
of visual starlight is reduced by a factor
of about 100 for every 3000 light years
travelled through intersteliar space. It
was also readily shown that this dim-
ming could reasonably be attributed to
tiny solid particles with average radii of
aboutonethird ofamicrometer, Further-
more, the smeared-cut density of dust
made up one tenth of a per cent or so of

Astronomer in actio

The author is an |mrnaﬂonnlly
- renowned astronomer; a r
with Professor Sir Fred Hogle. and
co-authar with him of books such as-
‘Lifecloud’, ‘Diseases from Space’
‘Evolution from Space’. Their
latest book, entitled ‘From Grains to.
Bacterla', is due to be published this
manth by the University College
Cardgiff Press.
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the stellar and non-stellar material

the immediate vicinity of the Sun.

Data on interstellar dust is being
ly added to from observations

of the information has accumu-
over the past two decades, and it
at the start of this period that my
n work with Sir Fred Hoyle began,
setoutin 1862 to find a composition
cosmic dust that could explain the
ilable data. and we have continued
In this endeavour unceasingly ever
We first explored the possibility
it the dust in space might have an icy
mpasition, but had no success at all.
Then we discussed the possibility of
carbon dusl grains and carbon grains
‘overlaid with icy mantles. Here we had
limited measure of success in that
bservations using the latest satellites
and rockets proved that at least a frac-
of the dust in space was made of
carbon in the form of graphite. Next we
considered mineral grains and mix-
lures of minerals with graphite in
attlempts to match the full range of
observational data, but woefully with-
luck. The precise composition of
interstellar dust stubbornly defied
fication for 10 years.

Then, in 1973, we considered the

evar, we felt that at long last we
re approaching the correct solution.

Sir Fred Hoyle and | considered
seemingly outlandish proposition
the cosmic dust grains were not
ely organic, but biological; live,
e-dried bacteria in space.

‘Within days of a g at this heresy,

| amathemalical calculation was carried
‘on a BBC micro to determine the

y in which such particles cause the
mming of starlight. The computation
nvolved a solution of the well-known

‘s highly versatile Basic language
this calculation relatively Y.
the resulting graphs were plotted
n the Tandy plotter-printer. The calcu-
lated curve of the microbial model
| agreed aimost precisely with the astro-
| nomical data {figure 2). This agree-
- ment, coming after almost two decades
of failure, gave us confidence to
embark further in the direction of

| cosmic microbiology.
Together with Mr S Al-Mutti and Dr A
H Olavesen, Sir Fred Hoyle and | next
sat up a program of laboratory studies
look for diagnostic thumbprints of

Figure 2. The dimming of starlight by cosmic dust

Figure 3a (above). Radiation from IRS7 showing effect of absorption by cosmic bacteria
:aun 3b (below). Radiation from hot bacteria in the Trapezium nebula in the canstellation
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biology at infra-red wavelengths. An
infra-red spectrum of a dried out micro-
organism over the waveband 2.9-
5.5micrometers was compared using
the digitiser with data for the infra-red
source |RST located near the centre of
our galaxy. The resull, shown in figure
3. was plotted on the Tandy. Figure 4
shows a comparison between the bio-
logical model and astronomical data
over another waveband, 8-12micro-
meters. The correspondences seen in
figures 2-4 are in our view decisive for
the idenlification of cosmic bacteria.
Bacleria resembling terrestrial bac-
teria, but in a freeze-dried state,
seemed o be present in vast quantities
on a galaxy-wide scale, giving rise to
the dark fog effects.

But how, you might ask, could such a
situation arise, and how does this con-
nect with other facts fram astronomy
and geology as well as biology?

Louis Pasteur (1822-1835} first
showed that micro-organisms did not
arise spontaneously. but were derived
from pre-existing microbes, The ques-
tion then arises as to how the first
micro-organisms arose on the Earth
The usual theory is that flashes of light-
ingin a primitive atmosphere led firstto
the conversion of simple inorganic
molecules intc organic molecules
which are the building blocks of life,
and thence 1o the assembly of organic
molecules into living structures. Lab-
oralory studies have indicated that the
first of these sleps might well have oc-
curred, but laboratory experiments on
the secand step have been singularly
without success. An argument against
the usual theory is that the first signs of
microbial life in the Earth's fossi
record occur far too abruptly for any
chemical evolution to have preceded it
In fact, at the very lirst moment that life
could have survived on Earth, about 3 8
billion years ago, we find evidence af
microscopic fossils of bacteria and
microfungi. There seems loo little time
for any 'primordial soup’ o have
brewed

There is. of course, no logical reason
why life should have starled de novoon
Earth. Our pianet was assembled from
cosmic material along with the Sun and
other planets some 4.6 billion years
ago, The entire solar system is now
surroundad by tens of millions of com-
etary objects in the form of a gigantic
spherical halo, Although direct colli-
sions with comets are rare, the Earth is
estimated 1o pick up some thousands of
tonnes of cometary debris each year
‘What this debris is made of can only be
guessed at by studying the gases lhat
escape from the comel head as seen
for instance in the fan-like structures of
figure 4. Sir Fred Hoyle and | have
argued that comets are in fact chock-

ACORN USER OCTOBER 1984

Figure 4. The Comal Mrkos photographed on several days in 1957

a-block with cosmic micro-arganisms, | of biology: a single bacterial cell can

and that their nuclei contain warm
liquid ponds which are congenial
places for such micro-organisms to
breed. Indeed. studies have shown that
the overall atomic composition of
comet material is remarkably life-like
Moreover. fossilised remains of micro-
organisms have been discovered
within carbonaceous meteorites, which
are thought to be spent comets. So
astronomical evidence now points 1o
life starting on Earth by contamination
from comet-borne micro-organisms.
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B

Figure 5. Amplitying Cosmic Feedback loop

stara and chimed
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Cometary micro-organisms must
necessarily have been derived from
cosmic dust clouds. We know that stars
similar to the Sun are born within such
clouds, and comets would undoubtedly
be associaled with these stars. The
cosmic life-cycle of biology Is shown
schematically in the tsedback loop of
figure 5. In the earlies! days of the
Galaxy there need to have bean only a
small number of viable micro-organ-
isms. Cosmic microbiology would
become progressively amplified with
every successive generation of stars
The great power of the leedback loop
lies in the enormous replicative ability

double in a matier of hours.

At the present stage in the evolution

of our Galaxy some 100 billion circuits
inthe loop of figure 5 would have taken
place. one for every sun-like star. The
total mass of material thal has been
biologically processed would measure
some 10 A 33 tonnes.

At the time the Earth formad as a
solid body. biologlcal evolution in the
galaxy would already have been well
advanced, and lhis heritage ol evol-
ution would have been trapped In the
comets of our solar system Comatary
micro-organisms would have been
raining down on the Earth essentially
from the dawn of its creation. Al the
beginning, however, hostile physical
conditions would have prevented the
survival of any incident organisms. in
the same way that organisms would
now perish at the surface of the airless
Woan

Cosmic life took roof on our planet at
the wvery first moment when survival
was possible, when the Earth had
acquired its oceans and atmosphere
nearly lour billion years ago,

According 10 the present point of
view the influx of cometary microbes
mus! have continued unabated to the
present day, some causing epidemic
diseases in plants and animals, olhers
generally adding lo the microbial flora |
of our planet Furthermore, and per-
haps most importantly, the evolution of
living forms on our planet would seem
10 be primarily controlled by the entry |
of new genetic information from cosmic
micra-organisms

NEXT in our Trailblazers series:

Scientists are using a BBC micro to ‘
roast weeds and give cocoa plants

the kid-giove treatment. Find out |
why in next month’s issue




ntroducing
T'he New Epson Micro Printer
At Only £99.95 inc.var

Ideal for use with the BBC Micro, and most popular home computers.
Parallel and RS232 versions available.

A Compact thermal printer

packed with superior features,

Now there is 1 light-weight, high perf compact printer that
able for portable and home computers — the Epson P40

iherthal printer. Actual Size:

Quality and Versatilicy Spesitieations Just 27ux 84w x5 T

WATCH OUT FOR
THE NEW EPSON P-80
COMING SOON

oon(0442)
& 60155 ORDER BY PHONE OR BY POST

Fease rush me _ Eps. T 30 thermal ¢ (inc VAT, A
£995 (ine VAT} — 3 rolls l
P40 micro printer by cheque or by credit card I

: — REEQ
To order your Epson P-40 now, @(0442)
&b 60155

just phone 0442-60155
and ask for Angela.
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l FIRSTBYTE

== SCALING

MUSICAL HEIGHTS

Jeremy Vine conducts a musical lesson on the Electron

published some musical listings but

you may not have understood how
the programs worked. This month we'll
laok al the SOUND command available
onthe Electron and BBC and show how
easy it is 1o produce music. You may
have already experimented and
created the odd sound or two but creat-
ing music is more complicated - but not
too difficult.

The SOUND command has four parts
toitand we can best understand its use
by looking at each part in turn. Type in
the foliowing line:

SOUND 1, — 15, 100, 20

The sound you can hear is the C above
middle C and it is playing for one
second. The SOUND statement Is fol-
lowed by four sets of numbers, each
there for a specific purpose and deter-
mining the actual noise you hear. This
can be more easily understood if we
name each part as follows: SOUND C,
A.P.D.

The first parameter C refers to the
channel number. The Electron has four
SOUND channels but unlike the BBC
only one channel may be played at a
time. These channels are numbered
from 0 to 3, channel 0 being reserved
for noise and channels 1 to 3 for tone
To hear the difference type in the
SOUND statement above but change 1
to 0. Whether you type C as 1, 2 or 3the
tone will be exactly the same. These
three tone channels produce the same

I NTHE August issue of Acorn Userwe

effect and as only one can be used at
any time we will use only the number 1
from now on when we need a tone. The
other two channels (2 and 3) have been
included to make the Electron compat-
ible with the BBC micro.

The nextparameter, &, isresponsible
for the amplitude of the sound and can
represent one of three different things
depending on the value assigned. If A is
negative then the scund is ‘on’; if set to
0 it is "off'. However, if the number is
from 110 16 inclusive an ENVELOPE of
the same number will be selected. |
won't cover the ENVELOPE command
in this article but don't worry as we
need not use itfor the moment.

In my example | used —15 as the
value. This means the sound is turned
on. The reason for using this number is
that it is the most common amplitude
value used on the BBC on which you
can alter the level of the sound. The
sound level cannol be altered in the
same way on the EIk but by using — 15
we Keep our programs compatible with
the BBC.

The third parameter P stands for
pitch and as the name suggests it con-
trois the pitch of the sound output. This
value can be in the range 0 to 255. Each
step represents a change in pitch of a
quarter-semitone and from this we can
produce a range of pilches covering
more than five octaves. Figure 1 shows
these values and their corresponding

pitches. Try changing the value of P to |

sea how the pitch changes.

Octave number
Note 1 2 3 ) 5 6
B 0 48 96 144 192 240
(o] 4 ‘52 100 148 196 244 "middle C
Cif 8 56 104 162 200 248
] 12 60 108 156 204 252
D# 16 B84 12 180 208
E 20 68 116 184 212
F 24 72 120 168 218
Fi 28 78 124 172 220
<] a2 80 128 76 224
Gi 38 84 132 180 228
A 40 88 136 184 232
Ad 44 92 140 188 236
Figure 1. Table of pitch values for each semitone

The final parameter, D, determines
the duration of the sound and each step
is equal to 50 milliseconds. In the
example D=20 this is equivalent to
keeping the sound on for 1 second. To
work this out multiply D by 50 and
divide by 1000,

Now we know how the SOUND com-
mand works, and the relationship
between the pitch control numbers and
the pitches they create, we can start to
write music on the Electron

Type in and run program 1. The pro-
gram plays a chromatic octave of the 12
semitones from middle C. If we go back
to my explanation of the pitch para-
mater, each unitary value is equal to a
quarter-semitone. Therefore four units
equal a semitone and octaves will
therefore occur at intervals of 48 steps,
because there are 12 semitones in an
octave (ie, 12 x 4). To produce a differ-
ent octave use figure 1 to look up the
note of your choice and change the
value 52 in line 20. Changing 52 to 68,
for example, will play the chromatic
octave from E instead of C.

Now you might be wondering how to

BUZZWORDS

Channel—The sound generator on
a BBC micro can make up to four
sounds at once, so it has four chan-
nels. Channel O produces specific
noises, while the other three pro-
duce single notes. The Electron
also has four channels but in effect
only one channel can produce a
sound at any one time.
Amplitude—The volume or loud-
ness of a sound

Pitch—The frequency of a sound
Duration—The length of lime a note
plays.

The volume (amplitud
and pitch of a sound rise and fall
throughout the sound’s duration,
and both Beeb and Electron can use
pitch and amplitude envelopes to
give a sound ‘shape’. These are set
up with the ENVELOPE statement.
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MAKE SURE YOUR
HOME COMPUTER
WORKS... FOR
YEARS AND YEARS

Guarantee years of service from your home computer.
Protact your investment by joining the MICRO REPAIR CLUB
After your warranty has run out can you atford the manutacturers’
repair charges which can be as high as £60 minimum?

THE MICRO REPAIR CLUB is a brand new organisation offering a

inique schy i your computer break
down, it will be repaired at absolutely no cost
THE MICRG REPAIR CLUB has been formed to save you money
and ensure that your computer is in tip-lop working condition for
years 1o come.
A one~year membership that guarantees all repairs 10 your
micro costs only £24.95, with an annual renewal of £14.95.
A two-year membership costs £35.95, three years £46.95.
For value for money &
only £57.95.
All prices are inclusive of VAT
THE MICRO REPAIR CLUB is backed by one of the world's largest
insurance groups and the actual repair work will be carried out by
Computeraid Services, a division of Thom EM) Information
Technology Ltd
There can be no grealer protection. So if you own a Sinclair, BBC.
Acom, Dragon, Commodors of any other home computes join the
Club by ringing the HOTLINE on 01-846 7777 or clip the coupon
below and send it to:
Micro Repair Club Limited, Swan Count. Mansel Road, Wimbledon,
London SW194AA.
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| tarvara o receing my full membership pack i

Ienclose a cheque for £24.95 (] Oneyear's mempersnip”
£35.95 [J Twoyears £s6.54 [ oveeyears o57.95 [ Fouryears
| Made payable 1o Micra Repair Club Lmited “Prease tik relevartbox |
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ADD 32K TO
YOUR BBC MICRO
ONLY £4995.

Opus Supplies offer you Rambank -

a 32K sideways RAM board o really boost
the capabilities of vour Micro.

Unlike ROMs, each block is individually
write selectable and can be write protected
10 ensure against accidental erasure.

If you're running short of ROM sockets,
the RAM card allows you 1o load utilities
and when they are needed.

We'll give vou software and udlitics free
of charge, so you can save ROM based
firmware on disc.

® Uscs low power 04K dynamic RAM
chips. e Simple toinstall. e Consists 0f 2 x 16K
blocks of sideways RAM.

2 year guarantee.

Opurs Stpplis L

158 Camboerwell Roud, London SES OFE, 01701 8668 ar 01704 6155
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Note Name Duration

create a scale. So far we have played a
serles of semitones buta scale consists
of both tones and semitones. Program 2
geats round this problem by inserting
‘fones or semitones in the correcl

uence. Line 70 holds the data for the
tones (1) or semitones (5) and line 10
gives the user the choice of scale by
‘entering the appropriate value of the
starting note. If a tone is needed an
extra value of 4 is added to the variable
‘note’ to extend the gap to B and there-
forea whale ton

Let's go one step further now and
‘play a complete tune. Using the lookup
table of figure 1 we now have enough
information to convert musical notes
into numbers that the micro will under~
stand. That's one half of the conversion
from a musical score to numbers; the
second part is to tell the computer the
duration of each note. Figure 2 shows
the numeric values needed for note
durations. We can therefore write each
note as a pair of values, the first repre-
santing the pitch, the latter the note
duration.

Program 3 follows such a method
and a tune has been lyped into the
DATA statements in the form of pitch
and duration values. By changing the
numbers in the DATA statements you
can write in your own tunes and the
tempo can be altered by changing the
valueinline 10.

Entering music via DATA statements
is fine but for the more enterprising
composer there is no substitute for
having a keyboard at the fingertips.
Once more this is no problem to the
Electran and with a bit of thought we
can simulate a keyboard instrument.
When playing @ musical keyboard,
noles can be short or sustained,
depending on how long or hard a key is
pressed. However, with the Electron
pressing a key doesn’t have the same
affect-a note can be played long after
thefinger has been removed because it
plays for a fixed length of time. To
ensure that the note is played only
while a key is pressed we have lo
repeat a nole very fast instantly lo
ensure that no gaps occur and that
when the finger is removed the sound
slops. Program 4 does this. To hear the
effect type in the listing and run it.

The importamt parts to note are the
‘sefting of the key delays *FX11 and
'FX12, and the conversionof anote to a
number. By using the INSTR function
we can use the normal qwerty key-
board to represent notes. This is done
by assigning all the notes to be used to
asingle variable 'note$’ and then using
GETS to search for the occurrence of
the pressed key within the string
‘note$’. The key 1o this is the INSTR
function and INSTR works by searching
fara match of the string input to the one

ﬁ Semiquaver z
-IS Dotted semiquaver 3
I’ Quaver 4

:3 Dotted quaver 6

Figure 2. Duration of the various notes

# Crotchet 8
c!- Dotted crotchet 12
J Minim 16
;- Dotied minim 24
© Semibreve 32

held in memory, in this case 'note§’. lf a
match is found the position of the key
pressed within note$ is multiplied by
four to give the numeric value for pitch
{four being the starting point for the
note C). For example if 'a’ is pressed,
the position within the string would be 1
and therefore C below middle C would
be played. If the key pressed is 'f', the
position returned would be 6 and 8°4 =
24, If you look this up in figure 1 you'll
see the note 1o be played is F below

middle C. By these means we have
reproduced a keyboard spanning two
octaves, depending on whether the key
is lower or upper case.

This is not, of course, all that you can
achieve with the sound chip of your
Electron or BBC. In a future article we
will take the story further and consider
the use of the ENVELOPE command. If
you can't walt, though, Martin Phillips
has something to say aboul the subject
in his Hints & Tips column.

Program 1. Chromalic octave ol
the 12 semitones from middle C

10 REM £

temags=, 7T
REM Fead sach pair of piich
REM and durstion valuss
READ note,duration

REM 14 valus =
THEN END

8,68, 16

16.8,115, 16, 118,8.
9.4, 94,8, 08,8,80
50, 16,568, 16.96, 8,88, 16

Program 4. Micro keyboard as
musical keyboard

Program 2. Tones and semitones to make
up a scale

-1 ther fimish

0 note and guration
durstionttenpo

1.8, 74,8.468,8,80,8.58. 18

FEM Set bevboard receat rates

sFX12,.2
ne=INEEY S (0)
20 {F n$="" THEN GOTO Bo
KEM Conversion of note to number
EEEEETE e pLtch=INSTR (notes,n$214
SOUND &11.-1%.01tch,2
These programs, around GOTO 80
which Jeremy Vine has 140 REM Feset key repeat rates
wrilten his article, were 150 RFR11.%0
devised by Joe Telford
E R R

SOUND 1,-1%,note.S
NEXT
DATA %.

Program 3. Pitch and duration
values combine to give a tune

awm@dt Lovhu 1k AKSEDF TEYHUJK "
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SOLIDISK SIDEWAYS RAM: 20,000 UNITS SOLD

“Exciting” {ACORN USER JAN 34] “Powerto your Beeb”” [PCN 61, MAY 84), “Break the RAM Barier” (A&B) or‘l

HAS YOUR BBC COMPUTER GOT ITS SIDEWAYS RAM -,
BOARD YET? I

Not surprisingly many BBC computers have got their sideways RAM boards, Solidisk
Sideways RAM can be completely integrated into the BBC compuler system: with 6502
and Z80 second processors, Torch disk pack, teletext, Econet and Solidisk 8~ sideways
ROM expansion board

Adding Sideways RAM to the BBC computer is simple. And it will multiply the
machine's power,

Here is how.

1— HOW DOES IT WORK?

Qccupying the same place as sideways ROMs [such as BASIC, DFS erc) it is treated like
other sideways ROMs and therefore can replace them,

Sideways RAM can run any language, and filing system, wordprocessors, databases etc.

2 — WHAT SORT OF SOFTWARE DOES IT RUN?

Better than sideways ROM, sideways RAM can be written into, This property makes it
not only possible to run the same programs as their ROM counterparts bur sideways
RAM can be used as Virtual Memory, RAM disc, printer buffer, Basic program store,
65-C-02 assembler, zero RAM, take DFS etc, etc

3 — WHAT OTHER SERVICES DO YOU GET WITH ALL SIDEWAYS RAMS?

Solidisk sideways RAM comes with lots and lots of free software (see list on opposite
page), As a sideways RAM user, you will be able to get updated disks", free local expert
advice and free bi-monthly newslenters to keep you informed. Solidisk spend more than
1,000 man hours every month to produce free software for all sideways RAM users. UVIPAC EPROM ERASER
More and more free software will be available very month.

4 — WHO USES SIDEWAYS RAM ?

Solidisk sideways RAM is widely used in schools for ECONET, by programmers 1o
develop new software, in small business systems for wordprocessing and database™*
and now at home, even for games. New applications are being found every day, such as
moving screen memory to Sideways RAM (essential for increasing memory for VIEW
and VIEWSHEET), Colour Imaging System, Teletext page logger and generator,
compuler typesetting etc

Sideways RAM is such a versatile and flexible instrument that it will renew your interest
continually.

5 — WHICH SIDEWAYS RAM DO YOU NEED?

Solidisk sideways RAM is avaiiable in multiples of 16k, each replacing a sideways ROM
Units are in 16k, 32k, 128k and 256k.

The first step is to evaluate your needs.

You can buy a small unit to start with, and exchange it later for a larger one, Extra costs
involved with upgrading are minimal. The SWR16, 16k sideways RAM is adequate for TEAC DISC GAIVES U6 Saried
most simple tasks (running common programs or for Econet slave stations), including
fast disk copying with a single disk drive.

Forwordprocessor: using VIEW or WORDWISE, a SWR32will do. Large documents
{20 page plus) will require something like SCRIBE and the 128k or 256k Solidisk"*

For database, unless very high speed is required, a SWR32 will suffice for most papular

databases such as Beebase, Fileplus, Starbase, Datagem. Otherwise use the 128k or
256k Solidisk**. For the 6502 and the BITSTIK you will need the 256k Solidisk

Remember — the more memory you instal inside the BBC computer, the more power
you will get out of the machine

Al sideways RAM units come complete with 60+ page Sideways RAM User Manual, 1
utilty diskette and | year warranty,

IBE and

4 pesfeccly he inberemt spaed of RAM diac.

ARBASE becauss they
robW M (sich a bardwars con Qg e




SENDING FOR FREE SOFTWARE:

free software is divided into volumes and is available in single density, either 40 or
0 track 5.25" diskettes. 40 track diskettes contain only 1 volume, 80 track diskettes
ftain 2 consecutive volumes, (1+2, 3+4,5+6, etc.)

sideways RAM is supplied with 1 diskette, containing either VOL. 1 (40 tracks) or
L. 1-+2 (80 tracks) as requested. Extra volumes are charged for media and postage

following volumes are available at the present time:

= VOL. 1: General Utilities: Menu, STLDISC, STLOEQO, STLRFS, Printer Buffer,
RFS, Quicky, Fastbackup, Keyboard, Word64, help!.

VOL. 2: English Spelling Checker: Silexicon and English dictionary (15000 words)
VOL. 3: BASIC program generator: Macro Basic. Never Bad Mode again: Virtual

{gHierory.

VOL. 4: Database: Solidisk Datafile

VOL. 5: Foreign Language Dictionary Generator: Silexigen, Silexicon source code

ffor programmers.

VOL. 6: French spelling checker (15,000 words).

VOL. erman spelling checker (13,000 words).

VOL. 8: Machine code tools: Solimon, the finest machine code monitor with
Disassembler, debugger, single step etc. for both 6502 and 65-C-02 (for
second processor. 65 C 02 assembler (for second processor), UVIPROM
control software, SPRITES and SPRITE generator (providing 60 sprites
per 16k sideways RAM).

VOL. 9: to be released in October: Solidisk Toolkit, Rubber band, and Z80 drive C

disc facilities for Acorn Z80 second processor).

= VOL. 10 to 19: Source code for use with the Technical Manual.

~— TECHNICAL MANUAL:

[HE TECHNICAL MANUAL contains extensive program listings and notes by their

ors. |t also covers the MACRO language programming (part of Macro Basic), MOS

entions for sideways software, Solidisk conventions for sideways RAM software,

8TL DFS entry points, the 65C02 programming facilities and schematic diagram.

fhe Technical Manual package consists of the Technical Manual and 3— 80 track
sheties containing VOL. 1010 15and costs £10.00.

= LOCAL EXPERT HELP:

of local Solidisk experts is printed in the Sideways RAM User Manual. For the cost
local call, they can certainly help you with installation or software advice.

lential experts are warmly invited to contact us.

SOLIDISK DUAL DENSITY
DISK FILING SYSTEM

Saldisk Disk Filing System (STL DFS) is based on the Western Digital WD1770 Floppy

ki Controller for the BBC computer. Solidisk DFS features an AUXILIARY PORT
biththe possibility of having up to 8 disk drives {4 Double Sided), numbered from Oto 7
bth2 smple connections. Thusitis possible 1o connect 4 x TEAC 55F (or Mitshubishi's)

fth the same data cable, providing 2. 8MB of starage for much less than having a fixed
sk (and tape streamer or more floppy disks). The total cost of such a system (DDFS + 4
pissubishi) is around £650 inclusive. Quite a few users especially schools with a large
mber of pupils, will find that it is a much better choice and technically speaking,
tallation is much simpler.

SINGLE OR DOUBLE DENSITY?
flhedifference is in the number of sectors per track you can get. With single density, STL
FSallows 10 sectors per track (Acomn format), with double density, this numberis 16,
ncrease of 60% at no extra media cost.

- CONTENTS:

DFS consists of anly 4 ICs to be plugged ing the BBC

pard. They are labelled: IC 78, IC 79, IC 80 and the DFS ROM. Installation is quite
P@I(ﬂmard and should not take nore than a few minutes.

HOW TO ORDER?
You can order any item using the coupon. Post and packing is only charged once.
Aecess and Barclay card holders can place their order one. |
Eucational authorities, Acorn dealers and OEMs can obtain quantity discounts.

Address: Rlb 453 kv T e b o' 5 ¥ e S e

Credit Card Account: B P l
(Callars are requested to ring first for appointment

Total: £ |
SOLIDISK TECHNOLOGY LIMITED SOLIDISK'S NEW TELPHONE NUMBER:
1 SWEYNE AVE SOUTHEND-ON-SEA (0702) 354674
SOUTHEND-ON-SEA (10 lines with automatic exchange}
ESSEX SS26JQ

ams: } ‘_;_-3_

Pash I the bage unit

PRICE LISTS AND ORDERING (lacluding P&P and VAT)

SIDEWAYS
Swiis

SWRE

128K SOLIDISK

256K SOLIDESK

T llowing are pgrade picesfor existng Sideweys fam Users
16 - 32 fretim eompiets )

16 — SOLIDISK (s

16 — SOLIDISK 256

DES AND DISKDRIVES

DDDFS

Chip Lpade S _ DFS

DOFS - IMHs bus version

MITSUBISHI 2 A (inc] ads+ mancal)
MITSUBISHI TWIN (17 seads + masa)
COMPLETE SYSTEMS (ie. DRIVES « DDDFS)

MITSUBISH 2.8
MITSURISHI W

DISKETTES {Dutabfe Vierbatin bnes of 10)
S5/00 &

CruCcAsE
KEVBOARD CASE
EPROM PROGRAMMER e with Swr or Sobditk
UVIPAC EFROMERASER
2764 PACK OF

nl ofer Epromn Programer 5 2764

|

€a16s




Dept. ACORN, CARDIFF ROAD, WATFORD, HERTS. ENGLAND

Tel: Watford (0923) 40588/37774  Telex: 8956095 WAELEC
ACCESS ORDERS Tel: (0923) 50234

Epson FX80 Printer weW  ppwii20
The most popular rinter in the Egsan range DAISY WHEEL PRINTER
Feaures include 160CPS. 11 x 9 matn

Oportional spACING. SDErSCIDTS, JubSCHpls
ics, many character fonts, user 3el

- -
BBC Micro e
oAt g STrdang, 10 aiage width Wt

(Model B} e 55"-“’";. or Mk 30684
New Low Price

Only. £326 ONLY€316([7 carr.}

Price inc}udes "ID'I\ Y Ribbons  Dust Covers ity
o \;!H{i o £4.75 £450 &
ool S R P
th £80 ax 73
programs wor - £495 £385 FES—= The
{At Watford we give you a e KAGA KP810 it
great deal for your money)} fsan

6502 2nd PROCESSOR  £175 | Rx & FX PRINTER INTERFACES

Z802nd PROCESSOR €262 | 1 i0ninertates firinside me printer 10 piow
| e g rackictree othet A

TORCH ZBO DISC Pack £695 Centronics.

TORCH 280 2nd Processor ONLY 285 | pga £as

¥ £
BAC Micro with ECONET ra1s et -
a5 BROTHEH HR-15
erver Livel 2 €215
Prioter Servar EFAOM {;; DAISY-WHEEL PRINTER
Clock Terminators 11 pairl A -
1gEmenieSe T | T A e
ECOMST s " £10 | Grotessianal foox
= Facilities inc
Dust Cover for BBC Micro Butfer witn ¢
Protects vour expensive Micro from farmgn \sxk copy 30 1ch.
bodies whis fot n £3.50

s by

I SPECIAL OFFER
ONLY £339 (carr. £7)
I Single Sheet Feader £195 | bk £
Electronics KEYBOARD £135 | waRAaNTY i
Qne of the mss.[ P nx; cPs, 9 | TRACTOR FEED Attachment £90 Spes &

matrix. dot
normal and -m.c

o R5237 mtertace

|
RIBBON CARTRIDGES: |

T s Comticala pa Fabric £3; Carbon £3; Multistrike €6 | mucros .

ONLY £229 (£ 7 carr.) | DAISYWHEELS (vanous typefacesl £18 | 1
__ ONLY£229(87cam} | DAISYWHE R |
EPSON RXS80 F/T PRINTER _ <
s ohonn but vt Piction feed papanitty Eul i LISTING PAPER (Plain) | KAGARPHOERINTER 1

This allaws the use 0f Dlain paper Sheats.

£245 (E7 carr) | 1000 Shests 81 Fantold Paper 7 | i~
2 000 Sheets d Paper €13 I
PRINTER INTERFACE BUFFER 1.000 Sheets 15" Fantald Paper £9
This neatly packaged. sel-contained unitis Tatearinter Roll (Econo baper e

supplied complete with all leads, oparating

manual and power supply. Computer ouut 1

the printer is stornd in the buffer 30 tai ihe

computer can cantinue with Ginar asks whie

Tne brimer works ftom the atorad caments m e | PRINTER LABELS .

buffer. T6K hoids appraximately 10 pages of 9.4 (On continuous fanfold backing sheat)
the full memory of Wordwise. The 4

s very usatul for extremaly large

eurania that otherwise Ha the camputet Up

ONLY £349

PRINTER LEAD 36"

nironics lead

{1 efn EPSON RAGA. SEIKOSHA NEE STAR JUK!
00030 Al 0550 | R Suinwa s g

1000 80a49mm £7 78
o Tepors whie ting orimios o
Price: 16K £ | He0102330men €625 | SranoaRD &7
Price: 48K £149 [ ©n Printes Paper or Labels £1 50 | EXTRALON £10
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PROM PROGRAMMER

0 16K 2716, 2516, 2532, 2564 2764 ana
[22126. A1 monufacturers specifications have
IBeen folknend 1o program EPROMS at the
eamect spoe g timings could destroy
your EPROMS. The unis has 1ts own gawer
pl 12 d0es hol put Paay losds on Tne BEC
¢ 8uply a8 do same ather units. Connects
i o Mt e el o Acorn
omrancaicns o i us
lasding

SOFTWARE PACKAGE

1erw..r is supplied on an EPADM which
plugs " d is instantly availabie
i » rgle LoMIanG 6 b wrsing o on
{Camatw iz loucing). 1 1 3 Tuly

esoneo ani inteqrated package o simpidy

B0 ceveigpmani, The brsters 15 merms draven

A

At masy prompts 10 averd any accidents

Iude:
Save Filg - Down Load EFROM
Warity - Blank Chace,

o
Lows File

B gt 1 47 bulomate syatem 1o  stow
0 be put w EPROM

EROM fung sstem Mane

EPROM Al

laskc programs 1
}‘lumm through The
n ane p

am may be oul 0 an

and el

v V5 Dage manual

ONLY £79(£3 carr)

Brive e e O
EPROMs vory rapiOiv furis them inta 4<mn, The
TE:( wrasers opesale folowing he manulactumms

hese ecasers. for all o

ERASER GY - Daluse version 513888 up 0
ohips. Has automatic safery cut o 10 saatch
& the UV lamp whan opaned €3

# Soare UV tupes £9

NEW DESIGN
PLASTIC LIBRARY CASES

for Disc Storage s, inoias 10)£2

ACORN USER OCTOBER 1884

DISC DRIVES
1Al Drives are NEW SLIM-LINE Type}

NEW LOW PRICES

(DRIVES Cased with Cables: connects
directly 1o your BBC Micro)

® CLS 100 Singie YE\_ Sungle sutet 40 1ra:

K. 5" Disc O €Nz
® CLS200 Singe Drwe. Doubie siten 40 vack
200K 5, €129

® CL8400 e

Mutsatush Dot sided BO
Irackd i

i D £165

- clsnms Siagle. Mitsutush Oc

4080 1rack Switchatie 400K
® CLD200 TEC Singls suosd 40 1iach 008
twen 5 Drive €228
&CLDB0 Mituuben Doubin sae B0 fach
BO0K 5" TWIN Drs €325
® GLDBOOS Witsutsn: Daubie B
ek swichatie BODK Dives £3a8

wticated
\Which nas aif fhese tacities  the ROM

(CUMANA) DRIVES CASED
WITH PSU & CABLES

® Cs100 TEC 5
Bingle Dise. D
® €5200 TEC S
Singie Disc D

® CO400 TEC 5w sden BO
TWIN Dhise Drvs
# COBOO Misuteshy
BOOK 5]~ TWIN D

® CDBOOS Mitsuunsn Do
Swnchobie 800K TWIN

Deubibe ssded B0 twack
ven €3

& SPARE DAIVE CAH

SINGLE £6; OUAL £8

& DFS Manual rerenyvel £7.50 1N vAT

DUST COVERS

{For our Disc Drivas)

Songte fwthout PSUL £3.20
Tunniwithaut PSL £385
Single twnth FSLI £315
Twan twith PSU £330
Twin 18 by sidel €395

Hing of ducs
M35 hokds upta 40 discs
MBS holds upto 95 discs

Top quality 3M ana XIDEX
[Hetime guarantee. Thess
aperation and insert o
reintorced nub rigs Boxes of 10 supplied with
disk labals 8NQ write protect fabs

ssense

Atractively finished in beige
teather-laok vinyl. these convenlently
store up 10 20 discs Each disc can
easily be seen through the clear view
pockets

51" DISKETTES

skertes with &

10 SCOTCH/ IM - lanel Lok D

10SCOTCH/ IM » [abal £17
34~ lapeie 2 01 D €24

1O XIDEX + labeis 5/S D/D £15

10XIDEX - wpeis D'S /D

DISC ALBUMS

£4.25

LOCKABLE DISK
STORAGE UNITS

[ Dwvioers
e ey S

Amoked Lo
Tiile strps a

£13
£18

BECBUALL orascounatt. anarram srl
DATABASE softwar

FLOPPY HEAD CLEANER KIT

Oniy £14

BBC Micro
WORD-PROCESSING
PACKAGE

oaifie
ainig the large i
Vou naed 1

Electioncs DFS upgrade
boiga Zerith
Amoe Brl/lhnl

o die. 10 x I e

ONLY£1,189L[1Ecarr3

Continued —-}

ACCESS HOT LINE
(0923 50234)
{24 hours}




MONITORS

We tock a ange of maniiors o suftall nesds
Choice of 4 monitor is a mater of persnal taste
50 we recommend that whenever possible, you
ask for a demonstration at our shop,
MICROVITEC

® 1437

Medium resoiution as used on the
e

BEC television computer progra €172
® 1451 — High resolution. sultabie for ward

processing in mode O £295
® 1481 Supar High res. exceods the

capabilities of the BBC m £389

All Microvltec monitors am 14* RGB in their
distinctive right angled case. They come with the
cannecting lsad to the BEC and a mains plug.
KAGA
® Standard resolution with RGA and compasite
video inpi €195
. Ilwghmm\uﬂ\:ncwnur €259
Kaga monitors are 12° RGB colour with antiglare
scroen and user 3ccess 10 Screen cono
ZENITH

12* Uitra high resolution monoehrome monitor
1daal for word processing a5 i1s green or amber
Scronn it var restul 0 resd. The high

resolution
makes it good for games 00 ~ eally
seo tha detal that Nas boen put into e,

graphic: ONLY £75

| LEADS
BNC for Zenith
RGE load for KAGA
N

£
£5

Cartiage on Monitors €7 (securicor)

Versatie BEEB SPEECH
SYNTHESISER Unit

SIMPLY the bast! ~ An unlimited speech

synthesis system. Ca

easy-lo-follaw monual, Contralling software
a

i RGM 50 no Cassette Loadin

PHONEMES for word synthesis — That mazns
unlimited vocabulary! No axtra speech
dictionary chips 1o uy!

BUILT-in Library of approximately 500 words to

Urilises. inflexion technigues

10 producs Nghly comprenensible speeoch

EASY o uso Syatem - Just plug the softu

AOM into a sockat, the Suslcn unit into

the User Fort, and away You gol NG
peciatissd geslar ubgrade: roquired

CGMPJ\CT G0 The Wholn Srtiom te Dol I

sl Come - eail fucked pehin! the

computer. Ausilary output 800ket provided
for direct connection to an external
amplifier.

HOURS of fun! ~ Suitable faor any application -
Gamas, Educational Frograms, Specialisad
Packages.

We know this all seems 10 good 1o be true but
DON'T BE LEFT SPEECHLESS! Order your
Varsatile Speech Unit now!

Only £44

‘Bestcostless
at WATFORD

WATFORD'S
LAUNCH OF THE YEAR

APEX

The ultimate expansion system for the BEC
microcomputer. It enables you 1o increase
memory capacity to 2+ MEGABYTES
including BATTERY BACKED-UP RAM

The system consists of a mother board
which fits inside the BBC and further
daugher cards can be connected externally
The intarnal card has the following features

@ 15 ROM/RAM sackets, 11 of which can
be configured as 2716, 2732, 2764,
27128 EPROMS or ROM equivalent

devices br as 6264 RAMs. Any RAM is
Automatically battery backed-up and it's
contents preserved when the power is
turned off

® The battery is recharged nwuv tin
machine is turned on and last
manths, depending an the n.unuu of RAMs
fitted

@ There is very little extra current drain
even with a fully loaded board as only the
prasently sctive ROM is powered up, In fact
the fully populated board uses only 3J00mA

® The board reduces micro bus loading by
up 1o three AOM foads. which improves
reliability and performance.

@ Installatian is extr
no solder

oly simple. There is
The board is rigidly b

can be brought outside the

1
This enables the user to plug-in up to 142
paged ROMs. The cards have following

@ Each gard can accommodate up 1o 16
devices each of which can be configured as
2716, 2732, 2764, 27128 ROMs or 6264
8K RAMS.

® Battery backup is provided fr
intermal card.

® Only the active ROM is powered up
permitting many external ROMs 10 be
added with very little current loading

{100iA per card).

the

The system comes with con
in ROM. The utilities supplie

olling sofuware
are 05 follows

* APEX - replies with the device number
currently being acces:
* APEX C - toggles between the colour

and standard black and wk

ssages

* AL - loads from any device, regar
of the data type

* AS - saves memory to any spec
RAM device

* AD - prints a directory of the davices
present in the system, i.0. ROMs present
s stored. This also reports on the
of free starage space

* AF - asks for the frae RAM devices,
* LA — repaats the last command to paged
ROMs.

Continued

and five support posts

* AT - enters & memary testing rautine
This will write a test pattern into the
memary gnd read it back out again. I a
fault s found, ported 1o the user

s test continues until Escape is prossed

® RDISC s APEX a5 a filing I
system which then treats all APE
RAM in the system as a continuous
* ‘RAM-DISC'. All commancs have similar
& DFS and transfer is possible
WO Systems.
or system bus is
so that other

available 1o 56T
cards/devices coul
EPROM programm
Winchester disc drive: 3
racking the cards you sliminate the tangled
mass of cables that usually accumulates
d the micra,
omprohensive oparating manual is
vy APEX Board Please

Is and pr

-ll ] |@Watfnr\d Electronics
Eee——— e

Highly o
MICRG USER §

ACORN and BB

The

You'll
Per

Superior OFS: Excatient o

Computer Answers

Wit i a DFS
8C Micro Compute

o spocitication

PRICES
DFS |

na Sy

) ROM

wiete Disc
DFS ROM & Fitting instructions £99

Disc Filing System Manual. Comp
clearty w

PS v
or PACE (AN
st

ACORN DFS
Wattar's highly
€25

COMI DFS
sted 16K DFS ROM for

blo from
hrough any
with aur LOGD

Watford's DFS in ox oy o
Watford Elact NOT
ry va srries 2 labe

datirs
and @ ser

Now available

Acorn DFS Kit . £99

EPROMs & CMOS RAMs
NEW LOW PRICES

27684-250nS (BK ROM) £5.28
27128-250nS (16K ROM) £19
6116-150nS (2K RAM Low Power)  £5.25
6264-150nS (8K RAM Low Power) £28
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BEEB PRINTER ROM i AP jor vae. ® All the above facilitios are accessed via

function keys. An avariay 18 provided ta give
hansive guidance 10 kay functions.
® A 34 page comprehensive
L e i oruse | instruction/operating manual is supplied

WATFORD'S 1200 BAUD
MODEM 84 FULLY AUTOMATIC USER
TO USER SOFTWARE
PRESTEL TERMINAL n_“nq;m-ﬁ\aai\ln\'AT»ORDPR‘STEL
For the BBC Microcomputer TEAMINAL which includes the 1200/7
MODEM B4 the addi n of the WATFQRD
S s o e o
O e ey ot

ables you 1o use the MODEM

ity ROM is designed fo simplify using al
es of your orintar. It has many

d rece chacked programs and
fles nwem WORDIWISE fies) 1o and from oihér
modes such as un at 1200 baud
s by o
B Wt A BnGIA e Trvivs
a an a long and

matic switching o
\Thu,H. de'is L

bnders an option
s respond 10 form-fend etc
Uset defined characters ar
e ban on he screan s0

¥ 1
nformation ete. T with online
R A Doty T AAAAE nosims.
world riews, sporfs.

sectronk: mialt ar

Ctars et T
b Biowing printers.
(2100, STAR, NEC. MX/FX, KAGA
PMUDMP 100, DMP200.
tes with sither para
polied with a 50 pager
1 nasy

Mach:

Basi

| lots more

i i availabie Trom within 1

Prestol subs seose

at off paak

fime 4 local phorie
s 10

specify
af send i

CES
PRESTEL SOFTWARE ROM ONLY
£20

A0 o

Price: £24 M“L‘ln&l‘f|.ll“\'|\ﬂlau‘ Dt (incl. Comprahensive Manual
4 el SE PRESTEL PACKAGE comprising
DUMPOUT 3 RO WATFORD MODEM 84, SOFTWARE
& highly sophisti - ROM. This This tatally maching code software ROM and Comprehensive Manuals
i b e ot ol peraon ® s fully compatibie with nt only the Moder £82 (carr, £2]
gimo ROM 840 ¢ RIS 1001 and o USERTO USER SOFTWARE ROM  £14
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o FXB0 PRINTER DRIVER
Watford's own TWO Sophisticated

| PRINTER DRIVER for VIEW

e Egson

printer mwrvl Full

g + font

This provides 2 fu tacility

M ® his very pow
allowing colous
ared withe

LINE MAILBOX ditar
e maiiho,

WATFORD ELECTRONICS
VIEW PRINTER DRIVER
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m rotated by 0.90, 180,
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Reed
and st i the HEN
drivers have atfi

4 axcamt whin Thesa parameters are

4 P~ Physical colour v

el

dara:

wo 100 dump for maximum re
ask

AN mode 1 Svrice
uous. 10 im| e shadin

HEX printors
1t i exiremely 3impie 10 use a5
nd

TMAGE <inde Does a fast. text on
ontents of the text window in any

‘.1.M 5. alicwy ne wia f pac #ursidn
g gl
of £7.5¢

ond aliow Mam 1o b
e cursor keys. NB GIMAGE and

n 2 y
Srasn ST FORTH ROM for BBC

X k‘:\ IA){A;V ’\EI)CV\. 21'3\]“[;‘. OGE:‘;‘\OI‘JI EPSON This AOM provides a compiate implementat:an WATFO R D

MXRXFX LPV 2 of the FIG-FORTH standard (including &

CANOR Supaed with ala i manual s ELECTRONICS

Price including comy ive manual

IPTTl Continued ___%

TINY PASCAL for BBC Micro
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TWO DATABASE
MANAGEMENT SYSTEMS

DISCDATA

Disedata is an entirely disc based astavase
handling systerm. 1t is extremely &3sy 1o usE
through s comprehansive menu Bystem The
simplicity is such hal we o not feel the need 1o
Drowide explanation on use in tha written
guadnce cupplied with the progrom. The

abese Lser will rapidly Lacome
o with fhis package designed hioughau)
10 be simpie and obvious
74 qasa of uie s svstein provides o
ies neaded for complex data handiing
Prothorns. T TePuih of SATADALS Lhat Son e
handind s any limited by the tots space or th
disc You can have up 1o 20 fields with page
length rocords up to 254 bytes in length Adling
and deleting records. amend titles, fiold names
and recards, Sart on any fiekd and search for any
recotd or groun of records in any Hehd
datsbase may be re-formatted alter creation, the
systam will re-write all your files tar you
sutomatically. You may add exira fiaids and
axtend the length
Outout formatting is very pawaertul, You are
allowsd 40, BO or 132 Column outpur modes
going 10 printer Gr screan. Selected fields can te
Qut in any order on the screen of brinter, it
across the paper of down can start ar
stop amywhare in the file. Decimal fields ane
automatically tatalled and records outpu! are
counted. Version 2. now on sale has improved
Tnput and amendments procadures giving full
record edit as well a5 the 3 extra teat
String sadsshing. Caloutations on namerlc fields,

and the ability te suly fies from yaur maur
files,
Ondisc at Only £17

[Plaase specity 40 or 80 rack when ordering)

FILE-PLUS

The File-Plus package is even mors powarlul and
flexible than Disc-Data. |1 Is also largely menu
driven but has its own command languige for
file search K RDM contains all the
nosmally required routines, with lesser used

options supplied on the utilities disc. All nout
and utpul formanting s controlied
eragn forma, A 1l scresn acing syscer e
e & tarm wahicn allgws remendous
feniliy. i e el n which your ata s

ypically design several lorms bato o
ess thy dalabase so that vou can quickly and
easily son the figlds of sach record tal you want

around 1.5 Megabvte u::enasg; wsing dual
drivas and double den

o Ul in FGL |F o Plus Query Languisgel can
i u!en for smbiching the dorabse Pieserced
the for worlul command langu
|mDr<"\I lamlmes nk this aligws the mom |\=)m\!
access to your duta possible Full arithmenic
operations ars provided to dllow !hs valnm to
e uted for sanctcs st Ope
supported are —. - '—5559399‘399 5‘159
T amparataoWigas >43mem,

wds are supported by the langua ge

assign, compare, display. end. goto, iff M. peint
read, search. spoal and update
Supplied with & very dowiled 70 page manual 1o
explain gil the facilities with many sxamples.

Only £43

(Plvase specify 40 or B0 tracks tar
urilities disc)

BUFFER & BACKUP ROM

weays RAM fitters m than
ty ROM wiil make fuil use of
v using the sideways RAM area for
a memary the following
mmm.-msm
Ak or 16K Dyffer for pavaliel prnter
w Dumgs selection of Disc fies 1o Tape
3 Mikes backun copies of tapes on to tsps and

dist
* D-wavs contants of piged | RUMQ- on screen.
display of AOM 1 contents

amprehensive manual

Only £22

DATAGEM

Gemini's 24K ROM based
DATABASE Management System

Special Introductory Offer: £99

WONDERFUL
WATFORD

PEN PAL-VERSATILE
LIGHT PEN
SOFTWARE

Do you have a 1ight Dan thst never gets ussa?
Drews i piece ol software 1o 1or you This
package offers many uwul faciliies that make
the light pen 3 useful device 10 own Facilities
incluen are

Pixal Line and Character definy
& Frae nand drawing
® 4l Colours
® Fill, Refill and stnpes

User defined Brush stiokes” plus shasacres
definer
® Giid, Scale and perspeciive sids 2 10 200
o

s palletabla in ona design wath Circles and
ubier Banding
Move design/character 1o any screen pasition

® Save and Load screens User defines
drawings far vide0 titles. awn

many uses in aduca
home. b iy sugpdes i B corpre
insteuction manu

Wiarks wah Wattord L B Acom User DI¥ and
many other Light Par

Prces

TAPE £10
OI1SC 14000 BDI £

DISC EXECUTOR

Disc Exsewtor s 3 sophisticated dsc utiity for
tansfer of your cassaita programs 10 dic. 1t

Vo have difficulties ranstering vour cassetie
software 10 your disc system then this is the
answer It handias ‘locken files and full length
advaniures lup to & &e blocks) a0d programs
that \Daﬂ pelow SEDO. 1t is very simple fo

op e with instructions supplied. [t saves you
e and mona

Price £10
\Please specify 40 or 80 tack discs!

{

Camplate orogram devalopment packa
T6X ROM. Full pssembiing snd debug
tacilities provicied

SPECIAL OFFER ONLY £43

ROM MANAGER

This ROM 5 5
xou. the user ontrol pver the BBC Mizro s
sigewavs AW piging sysiem il simeve 1 usk
5 AOM i essential for those wih
Sovara ROMa B 5 simpin sl AOM
MANAGER £an be used 1o remave the problem
mand nimes and llow full use
ities o1 your ROMs, This is couple
fities 10 compietely snabie or disable
5 in the maching ncluding ROM
manager e
M MANAGER cun alsa be user! ta devalo
Ve ts A0S iy tou. chine s sindara
Toerore. This 1 deni e by aIng Sraovs
ROM calls to your core m AAM . Saving 1he
mxpense of firting suleways RAM for AOM
evelopment purposes. ROM s(afus reparts s
ais0 gwen oy the ROM incluging ROM fengihs
checksums. eniry POINIS SupAGIE ano current

using & HEX/ASCH canor) and lot ROM 1iies
neatly and tancisely

M
CRE tor a
suspected

s
taulty AOMs|

"DIRECT — Passes 3 command directly 10 3
named ROM [ovescomes command
Fasies)

SEXAMINE = Alicws waamingtion of 3 nasmed
RDM

"EXPLAIN — Gives eialled explanat
22 *FX codes
FILE — Passes a <o

“INCLUDE —
far ROM dewelpme
“MODIFY - Memory ediing in HEX/ASCH
rormat

*MAMES ~ Lists 1 names and socket umbers

 Hemaves RAM nasea ROM apuon
-sv;cnrv Selocts the detaull ROM
*DEFAULT - Sends commands dwectly 1o the

w.“ e anguage emoed a1
UES ~ Grves AOM MANAGER status
iforation. uch s its 30Cket numper how
many ROMs h; et protity. number o
datault ROM and the identity of the cutrent filing
syt
“VECTOR - Same a5 *DIRECT. jus:
*DIRECT clashes with a (wlhel HBVI
Al sinction batwagn ROMSs 13 by
Parmn of the ROW and s may. be sbibreviated
tor convenience ROM numbers can 2iso be used
if required. This ROM 1 very smole ang obyious
to use. All th ies are eaplanad in the ciear
and detailed manual

Price £22
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—A) s
R hend = 32K RAM

EXPANSION BOARD

COMPUTER CONCEPT'S ROMS
CARETAKER Basic Utility £28
Graphics ROM £28
Disc Doctor ROM

nsion RAM can
reen display memory
andar Ral RAM fremn for
3 ws good

SPECIALOFFER THIS MDNTH £32

BEEBFONT ROM

BEEBFONT is5

2!?0:?& @M"}}?F{.M@ﬁ - o
be s‘m 130§ o' o
‘ 8% § ik Hibie! waakl ST TEd

ABCDELGHIJKLHMNOP

abedefdhi legop
A) [Ql]g]%,mmgn.[ ) P}

ABCDEFGHIJKLMNOP SPECIAL INTRODUCTORY OFFER

abcdefghijklmnop Only: £69 icarr.£1)
ABCDEFGHI MN O P ppp—

QBCDEFGHIJlk(IiHNOP

GRAPH PAD

Price- €115

SURGE PROTECTOR Plug

1t wng

th Egson X R

of Craracter sive
1t Tne Protection far only EB.50

WATFORD
e dsgiow s anered g ol iy et ELECTRONICS

wnen ardering Icassetse. 40 or 80 irack disc

ONLY £18 ONLY £39 ‘ ! Continued -——}
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DOUBLE DENSITY

DISC INTERFACE
Wi are proud 10 announce the lsunch of the
Watford Electronics Doutie Density Boan
BBC micro. The DOFS supplied i

for the
a new version

af the popular Watlord Electronics DFS
re-written 1o make full use of the capabilities of
ity controlier
creased by the maximum
umg-uwv possibie, B

B 3IFFFF bytes, bui with our wwem files
can be a3 long as ane disc side,
# Discs may be crested in either single o
dauble density farmat with the built in formattar
and in single dansity mode are fully compatibie
‘with narmal Acorn format discs.

Th denaity of the disc you putin ls
automatically sensed by the and you are
JOReTReL of it erany 1n e, Setaioqus SDiey
@ The double density system is of course faster
nan single densi.

‘about compatibifity with ﬁlngl" dansity
dises? Don t. Tha Watlo DDFS

manufacturers thought that read and write 3
alone were sufficient - we decided 1o (mpiement
avery command of the B271 that wis physically
fossible. We have silawed the use of all the
special registeis including bad tracks, aliowed
access to delated data atc. etc. The emulator
itself takes up around 1K of compactly wrmcn
machine code, W feckon (t wil run tha v
malority of protected disca now svaiisble
advantages of the WE DFS together
with murh increased storage and compatibil
with existing protected discs. The price is the
same as for the standard single density system
that we continug 10 sell 36 you can chopse
between the two options withaut financial

SIDEWAYS
ZIF

External sideways
ROM socket

AtWatford we haven't fargatten thase of you

with small budgeis, so wa've produted 3 AOM
boord which takes oniy one AOM| But don't stop
reading ~ this ROM can be changed in under five

n of
extruction force is requited when changing
AOMs.

included in the SIDEWAYS ZIF package is &
specially designed see through storage container
far your ROMS which protects them from
mechanical and static damage when not in use
Sonssc i fasuree
8 10 install, na soldaring or

mumr oo o e §% Wi 3ta ruquired

505 3 professional ZEAO INSERTION FORCE
sncr.sr 1ZIF) 80 nG force is required changing a

& N6 s sxpense, ROMs are used o5
supplied without expensive specialisad cartridges
The starage box included stores up 1o 12 R
in perfoct safor
® Fits neatly into the existing cartridge siot on

he BBC Micro keyboara

w profile design of the socket gh

e AR BOSARY 10, s HeyoR, Unlle oIheF

fismantiing your
BBC Micro, Once iockad in position in tha ZIF
$0CkeT the ROM behaves as a normal siduways
AOM

# No more problems of i ot of sociat
g the AOM and plug a

AREAL MUST FOR PROFESSIONALS
AND HOBBYISTS ALIKE

ONLY £16

BOOKS (No VAT on Books)

30 Programs - BEC Micro £3.25
30 Hour BASIC IBBC Micro) . 6.95
35 Education Programs for BRC £6.95
36 Challenging Games for BBC .......... £5.95
40 Educationsl Programs for BBC £5.95
100 Programs for BBC Micro. 6.95
Cassette version of above ................ £10.00
6502 Agplication Book . £11.95
6502 Assembly Language Frogram .. £13.95
6502 Assembly Language

Subroutines £14.25
6502 Machine Code for Beginners ... £5,95
6502 Software Design . . £10,50
Ayoung persons guide 1o BEC Basic . £4.50
Advar\ced Machine Code Technique

£7.95

Ad\mnusd User Guide for
BBC M £11.95
Aduanced Graphics win 8BC 111, (.95
Advanced 6502 Interfacing . £1095
Advanced 8502 Pragramming .... ... £12.45
Assembly! Linguage Pragramming on

BBCM 95
Mvar\\:nl‘! qummmm) Tenhmques

for the BBC M 7.95
BBC Basic ..., _ 17,95
Assembly Lang. Prog. on BEC . £7.40
BBCBASIC .. 3 £5.95
B8BC Basic for Beginners .. £6.95
BBCDIY Robouics & Bensors £6.95
BEC Fo £7.50
BEC Lis £7.50
BBC Miers An Expert Guide . £6.95
BBC Micro Book BASIC Saurd &

Graphics ..... e £7.95
chmmonnhmsand Sound . £6.95

BBC Micro Programs in Basic £5.95
8HC Micro ROM PAGING Svstem
Explained ...... L£2.00
B88C Micro Revealed £645
BBC Micra Assembly Lang. Prog. £7.95
BBC Micro Disc Companion . £7.95
8HC Microin Education £6.50
Basic Programming on 8BC Micro ..... £5.95
Bastof PCW Software (BAC) £6.95
£1395
Cluanng Adventure Programs an
BBC Micros ... 6.95

£
Creative Graphics Cassette \Awmsnﬂ]
Has 36 graphics programs ............ [

Creative graphics on BEC Micro 7.50
Comlete Programmer for BBC ... £5.95
DISC FILING SYSTEM (DFS)
Operating Manual for BEC £6.95
Discover BAC Machine Code ... 6.95

Discover FORT £¥
DIY Robotics & Sensmswvm BBC. .. (895

Further Prog. for BBC Micro .. £5.95
FORTH Programming 4.40
Functional Forth tor the £5.95
Games on your BBC Mic 2,85
Games BBC Camputer c‘any £6.95
Graphs & Charts an BBC Micro ... £7.50
Graphic Art for BBC Computer £5.95
Graphs and Charts (Cassette] £7.50
Graphics an BEC Micra £6.95

Hobbit (Book and Cassettel

Introducing the BBC Micro

fntroduction ta FORTH

Intro to Micro Begmr\als Book
13Ed) .

Lot your 8BCteachuto plouram

L:Jqu Programming .
Mastering VISICALC .
Mastering CP/M .
Micros in the Classroom .
Programming the 6502

ngrammmu&In|arfuungEJD? £16.00
ngummmgme BBC Micro . £6.95
PASCA £9.25
Prngrummmg for Education on BBC ... £5.95
Structured Prog. wltﬂ BBCBASIC £6.50

The Complete FORT £6.95
The BBC chﬂu Huuk BASIC EOUND
& GRAPHIC: .
Usmg Flappy Dwsrsmheac Micro
Using BBC Bas i
Using 6502 As: Languagp
Wordstar & CP/M made easy

PLINTHS FOR BBC MICRO
AND PRINTERS

550 -

e

ot Gomputer from th weight and heat
uV w:m mv)u tor. BEC micro plinths have slots fo
ion. Single height version is
Suitable for BBC. and montor, Double

vorsion allaws the disc drives to bo used in the
tion o stationary, etc. The computer | 3
v in 1o place, allawing easy access fo) ¢

ey
Tequire the usisal very deep table
SINGLE BEC PLINTH
DOUBLE BBC PLINTH
PRINTER PLINTH

£11 {carr. £1.50
€20 (carr. (2.0
10 carr £1.50

AWAY MAINS
DISTRIBUTION SOCKET

e

4 way tap quality mains trailing sackel

Suapiiod wired up with mains plug rady for

Canb ccrawar 0 foaror ol et Vo

ussful for tdying u eads

your penipnerals. Alows the whle Systom toloe
from one plug

£9.50
ASSORTEDCONNECTING
LEADS

(Al raady made ested)
CASSETTE LEADS 7 pin DIN Plug

10 5 pin GIN Piug + 1 tack Piug £200
103 pin DIN Plug + 1 Jack Plug £20
10 7 pin DIN P £250
103 Jack Plugs £21

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

MONITORLEADS
icrovitec RGB teads 6 pin DIN 10 6 pin DIN for
colourmonitors £2

KAGA/SANYOColourMontarLsads £5.01
Monochroma monitor lea |
BNCroPhano £3.00
DISC DAIVE POWER LEADS
Supply fram BBC power supply ta standard Disc
snnectar.
£300
£378
MISCELI..ANEOUS |
CONNECTORS |
Plugs ' Socket
RgBEAINDIN) 30p asp |
pin Dom aop 50p
Casestis (3 DI 25p 65p
ECONET 16 pin DINI 20p 30p
Paddies )16 gin 110p 215p
BAC Powp Plug 8 way 80p i |
Dist Drive Piug 4 way 75p -

ATTACHE CARRYING |
CASE for BBC Micro

caseis v
in mottled antigue brown \eatharsite. The case s
made of 1ough plywoos, providing 3 very solid
and safe way to corry your BBC micro. Thera is
raom provided 1o fit all the leads necessary
behind the computer and manuals in the front.
Locks supplied with two keys,  Price £92 (£2 can
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VOLTMACE DELTA 14 |
JOVSTICK SYSTEM |

ficaptor Module aliows use 0

provides Rardware (0 accoss

Kiypario

lgades in. Alows any gan

v

Transh
o
Ts werks
Bhat s1ays in memary while angt
|
|

STANDARD JOYSTICKS

1andard snalogue fype with a
n aach joystick. T
srgle moulded ¢ ™

eads provided

Single Player version £7.00
Two Players version £12.00

GAMES SOFTWARE

=
2
8

apo from MDDNEasE ALPHA
LiXin the FACTOR

erstar
vast numbers of rooms

COLOSSAL ADVENTURE- The
siventure 33 Orov m

ADVENTURE uuzsr-
mouran, Qs w
indswampfig

nrough forast

£8.50

wic Really

9 Control pansts. el
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SPECIALOFFER
HITACHI EPROMS for BBC
27641BKI£4,585
271280060 €19
HITACHI RAMSs for BEC
6116L12K/€4.25
62641 18%) £26 |

LIGHT PEN

MK 2 13 ROM SOCKET
EXPANSION BOARD

Only £20

Now all | iy ittaria on board
battary bach-up Tacility — wil e S6owP1
EPROMS 2716, 2732, 2764 u. 27128 and
RDMs 6115 & 6264,

DATA RECORDER AND
ACCESSORIES

DATA CABLE 10 ¢

DATA CASSETTES — To

grade lest
s supplied n i

ary cases 369

MISCELLANEOUS

ol [ gt
g ANTI GLARE MONITOR
SAFETY SCREEN

All lirves are ully buttered and the 8o
o1 excieds all Hmings for operation in
M, pop

i hall the recommanged

1 teste complete with

ONLY £32.50 (ca

THE |
INVESTIGATOR

v program
v backup capies

use of 3l B
¢ tormat of
o

Price £28 i
tory offer price: £14.95(carr,£1]

Prices subject 1o ch‘npo without notice and availability

MAIL ORDER TRAGE AND EXPORT INQUIRIES WELCOME

Nk ANMENT AND EDUCATIONAL ESTABLISHMENTS OF FICIAL ORDERS ACCEPTED.

CARRIAGE : Unlass stated otherwise, please ndd 75p 10 all cash arders.

VAT UK customars piasaa add 15% VAT to the totel cast incl. Casnage

SHOP HOURS. 5.00am tn §.006m Mondey 1o Seturday. [Aenpie Fras Car Packing Spaces)
Wattord 10923) 5023

Watford Electronics

Dept. ACORN, Cardiff Road, Watford, Herts, England.
Telephone: 0923 40588/37774. Telex: 8956095

45




FIRSTBYTE l

NOWIT
IN THE CAN

s Your graphics program comes to

life — and death — as Tessie Revivis

sets up the roving

fly for the kill

an asterisk 1o represent a moving

fly in & simple buzzing game. Now
we'll make our fly a tittle more realistic
and put some action into the game by
Introducing a can of lethal fly spray.

The Electron has its own designing
command, which allows the user 1o
program a shape into a characler so
that it can be printed onto the screen in
much the same way as our comman or
garden asterisk. The command is
WDU23. But firsl we must design our fly

To do this we use a sheet of paper
marked into squares eight wide by
eight deep. A suitable character plan-
ning sheet can be lound on page 287 of
the Electron User Guide (page 496 in
the Beeb User Guide}. The character it-
self is designed by lilling in suitably
positioned squares. Figure 1shows my
own effort at designing the fly—1 hope
you see some resemblance

Once the character

l AST manth In First Byte we used

has been

designed il has to be converted into a
farm that the Electron can understand:
as it's a computer thal means numbers
Htyou study figure 1 you'll see that each
column is assigned a value, termed its
'weight'. starting with 1 on the right and
then doubling as you move left along
the columns. To convert the character
intc a computer-recognisable form
each 'fow’ is turned into a numeric
value by adding the weight of each
column that contains a coloured
square,

This process is shown in the figures
to the right of the diagram. but just to
make sure [1is clear in your mind let's
consider the 10p row. If we think of a
clear square as a 0 and a coloured
square as a 1 the 1op row can be repre-
sented as 00100100, The ones are often
referred to as bits, 50 we can say that
the two 'set’ bits are in the 32 and 4
column. Adding these two logether gives
36 thus the computer representation of

128664 32 16 B8 4 2 1

244 - 3%
16 + 8 = 24

B4 + 16 + B +2 20

128 + 32 +16 + 8+ 4 + 1 =189

128 + 64 + 32+ 16+ B8+ 4+ 2+ 1 =255

22168+ - 60

16+ 8 = 24

[ Jaz+a = 36
Figure 1. The fly is drawn on an 8 x 8 grid, aach column of which is given a ight’ (1o

row of figures). Each row is given a numeric value by adding the weighls of @ach filled
square (right-hand column) and a series of figures is produced thal the computer can

Interpret.

ACORN USER OCTOBER 1984

row of the
character
is 36. ¥ 3 Each of
the remaining rows Is treated in the |
same way, the nel result being eight |
numbers.

Before working these eight values
into the YDU23 statement we must
decide which ol the user-definable
characters we wish 1o use to represent
the fly. The basic set of user-definable
characters are the ASCH characters
224 through to 256, 50 we can use any of
these. Let's use the first ASCI charac-
ter 224, Constructing the VDU23 state-
ment is simple enough. It must be fol-
lowed by the character code and then
the eight definition values starting with
the top one. each being separated by a
comma. So the final statement looks
like this:

VDU23,224,36,24,80.189.255 60.24,36

A simple two-line program shows how
the fly can be printed onlo a mode 4
graphics screan

10MODE 4
20PRINT TAB (10,10); CHRS$224

As the fly forms part of the ASCII
character set it can be printed on the
screen using the CHRS function, as
illustrated in line 20 above

Designing a fly spray can proceed in
much the same way. The can will obvi-
ausly need 1o be much larger than the
fly but, as we have seen, the VDU23
command allows only set-sized
characters. This can be overcome
simply by using several character defi-
nitions together. For exampie, if we
plan to start the fly spray can atcharac-
ter 225 and make il two characters wide

the top
fly

by three deep its layoul might look like
figure 2. The design of the spray can is
done in sections and the complete pic-
wre produced by printing the correct
sequence of characters using the
PRINT TAB commands.

Figure 3 shows the top of the can
designed across two charactler plan-
ning sheets. Calculating the numeric
value is done as described above for
each planning sheel. The complete
definition need be only four VDU23
commands in length as the second and
third rows can be identical. unless you
flancy adding a base to the can or some-
thing extra that would make the third
set of characters different.

The following short program illus-
trates how the can can be printed on the
right-hand side of the screen.

g



l FIRSTBYTE

CHRS(225) CHR${226)

| cHRAS(228)

|

CHR$(227) | 1|cuns:m)

L J

CHAS(227) |

Figura 2. The fly spray can, being much
bigger, cannot be represer 3
grid 30 It assembled from six ‘charact

10MODE 4

20VDU23,225,3,7,31,31.7,7.7. 15

30VDU23, 226, 192, 224, 224, 224,224,
224,224, 240

40VDU23, 227, 31, 63, 63, 63, 63, 63,

63,83

50VDU23, 228, 248, 248, 248, 248, 248,
248,248, 248

BOPRINT TAB (30, 2). CHR$(225);
CHR$(226)

TOPRINT TAB {30, 3): CHRS${227);
CHR§(228

BOPRINT TAB (30, 4): CHRS${227);

_‘\CHRN??S]

The second of the TAB co-
ordinates, the Y value, is
A2 simply incremented by one
*10 ensure that the nexl pair
of characters is printed
below

The animation part of

the program is set in

two slages' moving the fly 1o and fro
across the screen and mowing the
spray can up and down the right-hand
side of the screen. Moving the fly
across the screen was discussed last
month and indeed there are few
changes from that section of the pro-
gram, PROCHly. However, rather than
maoving the fly along a straight path an
extra line (line 105) has been inserted
into the procedure that will cause the fly
to move up and down slightly as it pro-
ceeds across the screen. This is pro-
duced by adding a random number
generating command lo determine the
¥ tab position within a set range. The
command is RND andthisis
followed by a value,7in
the program, which causes

arandom number in the
range 1107 to be ‘found’
As we do not wish the lly to move too
near the top of the screen 2 is added to
this value, thus ensuring a random
value in the range 310 10,

Creating movement with the fly spray
can is done in much the same way
except thal movement is on the Y axis
Two keys are used by PROCTly to see if
this Is required, the up arrow to move
the can up, and the down arrow to move
it down. Normally these two keys will
notreturn a value when tested with the
INKEY$ command, however, you can
force them to return ASCI values by
first turning them on using a 'FX4, 1

command {line 505 in PROCsetup). The
ASCIl codes produced by these two
keys are 138 and 139 and these are
tested for by lines 140 and 145 in
PROCAly. If either is detected the appro-
priate can-maving procedure is called.

To swat the fly it must be sprayed
with a cloud of the killer potion. Once
the can has been moved into position
the space bar will press the lop, the fly
will freeze in fright as the spray cloud Is
propelled across the screen. If the fly is
in the line of fire then it crashes 1o the
floor with a thud - otherwise it lives to
tight another day.

To see just how good you are a
record of the number of sprays you use
is kepl at the bottem of the screen,

For the main listing, which is fully
annotated, lurn to yellow page 97.
Study this and refer to your User Guide
to find out more on the commands
being used in each section. Then you
might feel up to adding a couple mare
flies and perhaps even a mobile strip of
fly paper

It you think your fly program is better
than mine send itin to Acorn User. We'll
pay £20 for the best fly game we
publish.

12864 32 16 8 4 2 1

Eal
31

CHR$(225)

12864 32 16 8 4 2 1

] 192

CHR$(226)

Figure 3. Detall of the can showing the top put together from Iwo adjacent characters
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PRINTERS )

ACOR?

7
DOT MATRIX

All printers have centronic parallel interface unless otherwise
stated. All printers have hi res dot addressable graphic mode.
Piease send SAE for full details.

EPSON

FX80 160CPS 10” wide friction & pin feed

FX100 160 CPS 15" wide friction & tractor feed
RXBOF/T 100 CPS 10" wide friction & tractor feed
RX80 F(T 100 CPS 107 wide ractor feed

RX100 FiT 100 CPS friction & tractor feed

8143 RS 23 Intertace for FX.and RX printers
8148 RS 232 Interface with 2K butfer x on x off
Ribbon Cartridge for RXB0 FX80 & MX80

Ribbon Cartridge for FX 100 & MX100

STAR

Gemini 10X120 CPS 10° wide Iriction & tractor feed
Gemini 15X 120 CPS 15" wide friction & tractor feed
Gemini Ribbon

SEIKOSHA
B 420 designed for the business world, 420GPS in
draft mode, 110GPSin NLO mode. £1095 + VAT £1259

£324 + VATEST3
£499 « VATES74
£239 « VATE2TS

5.'50 + VAT £68
£5 + VAT 6
£7 +« VAT €8

£200 + VAT£229
€295 + VATE339
£3 4 VAT E3

SMITH

CORO!

T»asmxldﬂ 80 col,

BOGPS. Friction

feed standard

£149 + VAT £171 w
ENSIGN

1650 Standard, Correspondance and Graphics
Modes, friction and tractor feed: 165 CPS;
bi-directional logic seeking

TAXAN KAGA
160CPS 10" wide 27CPS NLQ 24 x 16 matrix
1BOCPS 15" wide 27CPS NLQ 24 x 16 malrix

COLOUR PRINTERS
Seikosha GP700A 7 colour S0CPS p
Canon PA1080A 7 ¢olout 40CPS ink |0l mmlm

£269 + VAT£309

£259 + VATE298
£349 « VATE401

£347 + VATE399
£391 + VATE449

All our printers have 1 year warranty

DAISYWHEEL

JUKI 61001 PRINT

20 CPS BiDireclional Logic seeking 10 12 15 CP1
+ PS spacing 2K buller best selling Daisywheel
Singer sheet feeder unit
Tractor

RS 232 Interface

Spare Daisywheel

£299 « Vru £344

BROTHER HR-15
13 CPS Bi« dwec:mnal 10, 12, 15CP1 + PS
Keyboard
Single Shzal Fesder Unit
Tractor Unit

QUENDATA

20 CPS Unidirectional
1012 15 CP1

£344 + VAT £395
£139 + VAT £159
£217 + VAT £249
£95 « VAT £109

£217 + VAT £250

B!
BBC MICROCOMPUTER SYSTEM :g:

WE ARE AN OFFICIAL BBCE
COMPUTER DISTRIBUTOR:?

DEALER ENQUIRIES ARE WELCOMED M

Acom Electron £'| 99‘;:2&

Frog Cassetie Recorder with every Electron
ety oa the mak) 32K

APPROVED ECONET SERVICE CENTRE
WE STOCK A LARGE RANGE OF SOFTWARE FOF B
BBC MICRO INCLUDING ACORNSOFT, BBC g
SOFTWARE, LONGMANS SOFTWARE, PLEASE B
SEND LARGE STAMPED ADDRESSED ENVELOPE P
FOR FULL DETAILS.

COMPUTER
GROUP

2829 BURNT MILL HARLOW, ESSEX CM20 2HU UK ¢
Tel. HARLOW {0279) 443521 Telex: 818894 AKHTER G

DIS

100% BBC COMPATIBLE MITSUBISHI AND
TEAC SLIMLINE DISK DRIVES

These drives are supplied ready cased with all the necessan
cables formatting program and User Guide
There are some very useful utilities included on formating dis
eg.
- DISASSEMBLER: This is 6502 machine code disassemblsl
* DUP: To copy and rename a file on disc

* FORMAT: Formating progam for 40 & BU tracks



ODUCTS

Miceocomputer Model B
- disk Interface
B Ecanet interface

AR A e
<
=

h intar
Euscms» manual - formating disk
"Paratial printer cable
B word processor (view)
(BBG Fourth language cassstie
BHC Lisp language cassetle

YOUR CONTACT AT AKHTER
Tel: 0279 443521 (12 lines)

Il prices are su
and are rounded up to

G HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm
ome callers, no parking problems.

RIVES

*FREE: This utility provides a disk usage analysis

*MOUMP; Enables you to display and modity any part of
8BC memory

*MERGE: Merge & number of text files into one file

*AELOCATE: Downloads a basic program 1o &E00

*SDUMP: Screen dump for EPSON In all graphic modes.

TVERIFY: Verifies every seclor on a disk

EMENU: A flexible menu pragram

fingle drive 100K 4D trks single sided
Dual drive 200K 40 trks single sided
Single drive 200K 40 1trks double sided
Dual drive 400K 40 1rks double sided
Single drive 400K BOtrks double sided
Single drive 400K 40 B0 trks
milchable DS

Jual drive BOOK B0 trks double sidad
Jual drive 800K 40 BO trks

jnitchable DS

Meal Drive 800K 40 B0 Irks + PSU

# built in monitor stand

£86 +VAT £99
£164 + VAT £189
£138 + VAT £159
£260 + VAT £299
£152 + VAT £175

£155 4 VAT £179
£303 + VAT £349

£312 4 VAT £359
£373 « VAT £429

UWlabove drives are low power slimline (03 A typ at + 12vand
14 at + Sv per drive) Normally extra power supply is not
pquired. The BBC Compuler power supply is designed to
irive 10 low power drive (IT IS NOT DESIGNED TO DRIVE IN-
‘ERNAL ROM BOARD)

@ Track S5 DD disketts (10 Box)
0 Track DS DD disketts (10 Box)
0Track 5S DO diskelts{10 Box £28+ VAT £32
0Track DS DD disketts {10 Bax) £30.+ VAT £34
\LL ABOVE DISKETTS ARE CERTIFIED EITHER MEMOREX
A DETALIFE

18+ VAT £20
£23+ VAT £26

BUSINESS
SYSTEMS

COMPLETE BUSINESS PACKAGE

This system is based on 16 Bit 8083 Processor 128K RAM, ZX730K Floppy Disc
Drives, Hign Res Monitor, fast (160cps) Dot Matrix Pririer Wordsiar Word:
processor, Calcstar Spreadsneet Progam, complele inlegrated Accounts
package consisiing of Sales Latger. Purchase Cadgsr, Nominal Ledger, Involc
ing. Siock Contral, Payroll and Pro-

Comeletg Jurkey syslem af an onbsliovable price

Doiivared andinstalid pius | sy traming

APRICDT PC
Portabia Exscutivs Gomputer. 16 Bit Micio
20t

2
a

£1495 + VAT £1719
£1595 + VAT £1834

Loty e
i s it oo, Jmllm

ﬂ,ldnwkurlm

patitle

APRICOT Xi
A5 aB0%E bl wilh 10MEB Winchester Dr
Single 315K 01ive lux Supormtier S
andd FREE JUKL G100 oo
e

nSANVO 550-2

5 560 bt

SANYO 555.730
A% 685 with

SANYOS 0-360

A5 550 bal wih 2 x
900

SANTO 550730 5

550" but with

SANYO SYSTEMS INCLUDE
FREE HIGH RES GREEN
MONITOR

(WORD PROCESSING)

COMPLETE SYSTEMS FROM EBSD + VAT
. san s

el P
£z,

I Grex

POyl
SACORNTTS  BAN & Same at
+ VAT=EISETS Dilves
VL i M s ok ol ol bt G e G Moahe i Siro Brtiame
Fltte MR < VAT IR b0

TAN Ubgrace ot o saows Snve
£168. ' VAT = 5178 50 et g

( MONI Toms

SAN & but
-

of Z56% RAM)

{akes a Total

PHILIPS MICROVITEC CUB
701 High e, Green Serven with sond inpul 1431 W, 14" FGB. Nerme) Aes Colour
64 s UATETS o e nos, w2 UAT EiEE
R 1451 M5 1 odium P Doiout
Gh121s Pes WonCRGME 1401 WS 14° RGE High et Coiout
o <ot e
MICROVITEC FOR QL

1481 14° Mentium Res
Spacialty designea
far Sinclair 0L

£230 4 VAT 275

Caour

SANYO
DME112 12° Goaen screeen 16MHZ Hi-flns

£« VAT £99
DM2112 127 Gragn screen 1SMHZ
£66 + VAT £75




See our programs on MICRONET 804

16 SOCKET ROM/RAM
EXTENSION BOARD

o §

Fully buffered the board
1he following features.
Al 16 sockets may contain BK or
18K roms.
0 Two pairs of sackets may be
configured 10 accept BK aproms 1o
simulate @ 16K aprom without the
expense of a 27128

Up 10 16K of CMOS RAM type
6116LP (made up of B 7K sam
chips) may ba fited 10 B of the
available sockets lsaving B fras for

ar 2 8K Ram chips {6264) leaving
14 available sockets

The sdvantage of sideways ram i

twolold:

1. Programs can be assembled dwsctly 1o hox BOOD and debugged befors being
committed to eprom

2. Programs intended lor sideways roms may be stored on disc and downloaded
R o, Wiy Eioke e T DA NGk o7 At sowry 14 SeARIon baoed
10 be fitied only with roms that need 10 be residant

This is @ high quality PTH boasd ana plugs into weme fight hand Tom socket

4 wires 1o the aging register and ooe lead 10 the R/W fing have 10 be Connected

Separate power lsads for the board

ars used to eliminate passible crashes that may Goour due fo Trying 1o draw up 1o
B50mA from a sideways 1om socket

Board tully assambled and tested complete with tull installation and operating
instructions.

Cost £34.50 + VAT, £1.00 P&P

HCR ELECTRONIC SERVICES

THE INDUSTRIAL UNIT, PARKER ROAD
CHELMSFORD, ESSEX CM2 6ES

Tel: Chelmsford (0245) 350188

EXTERNAL RAM/ROM CARD

THE NEW EXTERNAL

ELECTRONICS

This axtremely powerul bu ke

1 sockets olble
for ROM or many various combi
nations 1o your personal requ:

ments.
Th|5 marmrv! s its own segarate
supply which :Hmnnaies
dl:m an the BBC s swalched mod
MJ scwmwr; 1S REQUIRED.

The unit consssts of Two modules

2 Tha expansion cass

|
|
|
|_

The case comes complete with an inbuilt power supply snd one expansion card. Ths

eard will hold 12 Roms or 8 Sortinedal Ae
06264 e}, This grves 8 loa) of 16 Fom
A second board identical 19 the
capability of 2B avallabie sockets i
second board can
swilch o the case or via saftware control

om (Ram can be 8116
g four in machine)
Itmj at a later

ba
Ram ar Ram

SOME ADVANTAGES
1. Ne soldering required.
access into machine required after inifial fitting
3. Nu averhesting oroblems
Does not physically infordere with othes internal
‘exgansion add-ons
5 Built in powst supply (does not ovérioed BEC's suppiy)
8 Compuar w sx.u lum:[lun with axternal box powered
down o Roems regicent in maching).
7.0 maks meobia aim pius 24 Aom sockets at 3
varied combination o me customer s needs.

Gost unit complate with ne board £70.00 + vat,
Second board £29.00+vat. Postage & Packing
£300

dane. giving a total

2016 [}

selected as an altecnative 10 the first board, mither by 8 |§

50
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ot and daisy

I8 there any way of having a dot maltrix
printer and a daisywheel printer con-
nected lo a micro at the same lime
through the parallel printer port? This
question was pul to me by H L Malhotra
of Radlett.

Indeed it is possible, and Keyzone of
Unit 4, Regeneration House, School
Road, Park Royal, London NW10 (tel:
01985 1684/1804) makes a printer-
changer designed to connect two or
three printers to one micra. The daevice
costs about £75.

Mr Malnotra would also like to know
it his Watford disc filing system (DFS)
will work with a second processor (6502
or 280). New ROMSs are provided with
both second processors. For the 8502
second processor one Is a new version
of Basic and the second is a combined
DFS and Econet Filing System (NFS)
These two ROMs are installed in the
BBC's sideways ROM sockets. The
existing DFS needs to be removed and
be replaced by the new one. bul the
new Basic ROM can be added withoul
removing the existing Basic. For the
280 asingle new ROM is provided This
is the combined DFS and Econet ROM
and the existing DFS needs to be re-
moved.

Outmoded system

B JWOOLNOUGH, who lives in Jeddah,
has an Acornsoft program that will not
run on his BBC computer, although it
runs perfectly well on another

machine. On MrWaolnough's micro the
display 'freezes’ after a short lime and
will not respond to the keyboard It

. HINTS &TIPS

Martin Phillips answers your

queries on two-up printing, a

freezing’ screen, text and title

display and the envelope statement

happens only with this program.

The problem, | suspecl, is the operat-
ing system in his BBC. Many software
houses are now producing software
that will run only with the 1.2 operating
system (1.2 OS). Early BBC machines
werg sold with a 0.1 OS5, which had
fewer features than the current one. |
the software was designed to run with
the 1.2 OS, it probably won't work cor-
rectly with the older 0.1 OS fitted. My
advice 1o anyone still using an 0.1 0S is
to return itta the Acorn dealer and have
it replaced by the 1.2 0S. The costis a
litle over £10

To test which operating system is
fitted, type 'FX0 and press RETURN. A
message will appear that will give the
answer. A few of the first machines
fitted with the disc or Econel filing
systems were fitted with a 1.0 0S. This
is almost the same as the 1.2 OS, but
not quite, and if similar problems are
experienced It would be worth getting it
changed.

Text scrolling

in a window

THE following problem was encoun-
tered by Mr Macdonald of Stornaway
‘when he was writing an index file for his
casseltes

He wanted mode 7. he wanted 10
reserve the top four lines to display a
title; he wanted to reserve the bottom
four lines for instructions; and he
wanted the remaining lines to be used
to display information and to be able to
scroll without corrupting the title or the
Instructions.

Itis usefui to receive such an explicit
request, and I'm sure this is a program
that many will be able lo put to good
use Mr Macdonald's requirements can
be fulfilled by using a lext window after
printing the title and instructions. Atthe
same time it is possible to alter the

background and foreground colours
and incorporale other teletext codes to
the feft of the text window so that they
will not be overwritten

Listing 1 shows the technique. There
are two procedures PROCsetup can-
tains the tie sirings and the four
slrings of instructions PROCscreen is
the procedure thal performs the screen
layout. Lines 180 to 220 set up the first
four lines and print the title in double
height. The background colour is blue
(CHR$132), and the foreground colour
is cyan (CHR$134). CHR$157 changes
the background colour, and CHR$141
gives double-height printing. Line 200
adds extra spaces 1o the title lo centre
It

Lines 230 10 250 similarly set the
background colour 10 blue and the fore-
ground colour to white for the middle

19 REM Listing 1

2@ HODE?
@ PROCsetup
48 PROCscrean
50 END
0t
78 DEFFROCSETUD
B@ DIM titlef(l} instr8(3)
90 titlet{@i="Title line 1"
108 Litles((i="Title 1ine 2¢
110 instrd(@)="1st line af
instructiona. ™
line af
line af
line of
158 ENDPROC
168
170 DEFPROCSCr een
180 FOR N-8 10 3
199 PRINTCHRS L CHRE157 LHRF141

FRINTSPC(L6-LEN (11t LeB IN/T) )
7203

PRINTEIE L N/ 20

Listing 1. For the Beeb, text scrolling in a
‘window, with titie above and instructions
below

ACORN USER OCTOBER 1984
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l HINTS &TIPS

18 REM Listing 2
DE L

20
30 PROCsEtup
4@ PROCscreen
50 END

1
78 DEFPROCSetup
BO DIM titles(1),instrei3)
90 titles (@) ="Title Line 1"
100 titleS(1)="Title line 2°
110 instre(@)="1st line of

instructione
128 instre(l)=" znn line af
instructions

138 instrS(2)="3rd line of
instructions.
148 (nstr$(II="4th line of

inatructions
+8,8:REM Blue

Colour

178 ENDPROC

198 DEFPROCScreen

COLOUR 3

FOR T=B TO 1

220 x=20-LEN(titles(T})/2
238 PROCdoublettitles(T) = Tod)
240 NEXT T

250 COLDUR 1

260 FRINTTAB(D,28) ;

FOR n=@ TO 3
PRINTinstr # (N1 5

IF N<3 PRINT

139,4,14

399 BF=MIDS (AS,N, 1) : "D=ASC (BF) 1

CALLEFFFI

VEALZ3 248,024,001, 072

D73,073,D74, D7

a18 VW"J 241, D"S D"S D76,D74,
077,097,078,078

428 PRINT TAB (xeN- l yICHINEXT

W72,

N
43 ENDPROC

Listing 2. Modified version of listing 1 for
Electron owners

lines, which will be the scrolling
window. Lines 260 to 300 print out the
four instruction lines at the bottom of
the screen. The background colour is
setto blue and the foreground colour to
cyan

Line 290 is used to start a new line
after each line of instructions except
the last. This line appears at the bottom
of the screen, and If the cursor goes to
the next line the screen will scroll,
losing the top title line

Line 310 is the key to the whole pro-
gram. It defines a text window in the
middle of the screen four spaces in
from the left to avoid the teletext
characters placed down the left-hand
three columns. VDU14 puts the text
window into paged mode so that the
screen will scroll only when the shift
key is pressed. Once the program has

run, list it to see the effect. Title and
instructions will remain in place while
the rest of the program scrolls.

The colours can be changed by
changing the teletext colour codes. You
don't have to type in the CHR§132 etc
each lime. Instead if the shift key and
{in this case) function key 14 is pressed,
it will give the blue character control
code. This feature of the function keys
is presentonly on a BBC with the 1.20S
and not the Electron. It will not show up
on printed out listings so the CHRS
alternative has been used for the print-
out.

Red CHR$129 SHIFTA1
Green CHR$130 SHIFT/2
Yellow CHR$131 SHIFT/3
Blue CHR$132 SHIFT/A4
Magenta  CHR$133 SHIFT/f5
Cyan CHR$134 SHIFT/f6
White CHR$135 SHIFT/16

‘When typing in this program, you must
ensure that all punctuation marks are

Off-the-shelf procedures

FOR several years |'ve been saying 1o
myself that | must build up a fibrary of
simple procedures that | can quickly
*EXEC onto the end of an existing pro-
gram lo save typing time. | still have not
achieved this. I've included procedures
in this column that can be used in such
a way but it would be nice to receive
short procedures that readers find use-
ful when programming. Perhaps we
could then assembie a library of these
for publication and inclusion on the
maonthly cassette

One procedure | use frequently is a
double-height printing routine that
warks in any of the BBC or Electron's
graphics modes. This is shown in list~
ing 3. Once the procedure has been
typed in it should be saved by typing
‘SPOOL "DOUBLE" and pressing
RETURN. Then type list and the pro-
cedure will be transferred to tape or
disc under the filename DOUBLE. To
complete the process type *SPOOL
again and press RETURN. This then

exactly as in the listing or some odd
effects will appear on the screen. The
display could consist of a series of
black and white stripes. for instance. or
the title or instructions could be lost
Readers interested in using text win-
dows are reminded that this subject
also occurred in the July Hints & Tips.
For Electron owners, a similar pro-
gram [Listing 2) is included which uses
mode 1 instead of mode 7 and the
double-height procedure described

elsewhere inthis section,

SEVERAL readers have been trying to
unravel the mysteries of the BEBC's or
Electron’'s sound system. The thing that
most find confusing Is the ENVELOPE
stalement. This statement is followed
by 14 parameters, and trying all the
Ppage 54>

closes the “SPOOL file,

To show how the procedure can then
be incorporated into a program type in
the following short program:

10 REM Program to demonsirale
double height procedure

20 MODE 1

30 PROCdouble (“This is DOUBLE
height”, 9, 5)

40 END

50

Then ivad in the procedure by typing
"EXEC "'DOUBLE" and pressing return
The procedure should load in line-by-
line and at the end will give an error
message. Don't worry, that is normal.
Now list the program and the pro-
cedure will be added 1o the end of the
listing. When the program is run the
message should be printed in the
middle of the screen five lines down
from the top in double-height lettering.
The use of this procedure is also
demonstrated in listings 2 and 4

1@
2

Z0eaa

REM listing 3
REM Do net spool

20010 XZ=0:YXZ=13:Ak=
70020

2003@ FOR N=1 TO LEN(A$)
20049

2005@
20050
2ea7e

VDUZ3, 240,
YDU23,241,

these two lines!
DEFPROCdoubl e (A, ,y)

10: D=LDOB

C$=CHR$ (24@) +CHREB+CHRE1B+CHRS (241)

BE=HID$ (A$,N,1) : ?D=ASC (BF) : CALLLFFF |
D?{,D71,D72,D72,073,073,074,074
D?5,D7?5,D76,0746,D77,077,D78,078
PRINT TAB(x+N—1,y)C$:NEXT N:ENDFROC

Listing 3. Double-height printing in any of the BBC and Electron's graphic modes
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HINTS &TIPS .

combinations of these parameters is a
slow and laborious task It can be
greatly simplified by using an envelope
generator. This is a simple program
that allows the parameters to be
quickly and easily changed and the
sound of the new envelope heard

Two simple snvelope generators are
included this month Listing 4 is an
envelope generator for the BBC and
listing § a simpler version for use anthe
Electron. The Eleciron doesn'Lhave the
full ENVELOPE statemant and so needs
a different program, although the full
BBC version will run an the Electron.

The program [s quite straightforward
to use and understand, although it is
worth reading the 'sound’ chapter in
the User Guide first, When an interest-
ing sound is heard it is worth recording
the parameters and a brief description
of the sound. A collection of sound
effects is usetul when wriling pro-
grams. Again, | would be intarested to
hear from readers who have dis-
covered useful envelopes. Remember
that an envelope will sound right only
gver a limited range of the pilch para-
meter, and this toe should be varied to
hear different effects.
See page 99 for listings 4 and 5

WHEN de-bugging programs you often
have to delete lines that are causing
trouble. The easiest way to do this wif
out forgetting the contents ol the line is
to edit the line. put a REM statement
directly after the line number and then
copy the rest of the line. Now when the
program is run the rest of the line will
be ignored once the REM statement is
encountered, It the line is to be in-
cluded again, the REM statement need
anly be deleted

Word-blocked

MR KELLER of Weybridge has his BBC
and View wordprogessor fitted up 10 a
Silver Reed EX44 typewriler. When he
Iries to print out the text that he has
saved on a cassefte recorder the
‘Block” efror appears on the screen
after a few lines. Mr Keller wonders it
he needs a printer driver to cure the
problem

The answer is simple — use a
casselte recorder with a motor control
fitted. What is happening is thal the

printer is taking so long to print out the
first block of text saved on tape that by
the time it is ready for the next block,
the cassette had played on and was at
the wrong block, With a motar control
fitted, the cassette stops after the tirst |
block and restarts when the printer i
ready for the next block

|

IN MAY's Hints & Tips a simple disc
menu program was printed. A problem
can occur with this menu if it is used to
“LOAD a program that resides in a dif-
ferant place in memary Irom normal.
What happens is that after loading the
appropriale program the menu pro-
gram will move onto the next line and
load the following program ioo. To
avoid this. Inserl a line after the offend- |
ing line to end the program. Eg:

490 CHAIN'PROG1™

500 *LOAD" PROGZ"3000
505 END

510 CHAIN"PROG3'

Notice that the line number endsina s
so 1hat it doesn’t upset the computed
GOTO in line 390

GOLF DOCTOR

12 keap
B

Ta. MICRD INVESTOR 50
Plnaw sl e e foufas
Qusnury  Produer

Gkt O

Veruon

FINARE PO Box 16, Meswsll Worval LE1 YT

An exceptionally
versatiie unit,
programs EEPROMS
and EPROMs from
2K to 32K

Powerful, easy
to use software
in a sideways ROM.
Features full screen
data editor.
files, and
softkeys

Professionally
desigred hardware
ensures reliable and
safe programming.
also detects badly
socketed EPROMS.

Soundly
constructed ina

EPROM
- PROGRAMMER

for the BBC micro

convenient flip-top box which protects unit when not in use

Supplied with a cemprenensive manual
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995 (excl VAT, free P&P)

2 year guarantee. Detailed information on request

CTL

Control Telemetry of London
Unit 11, Burmarsh, Marsden St,
London NWS5 3JA Tel: 01-482 2177




« Europe’s No. 1
Group of Retail Outlets
Check our multi-national
network for your nearest

dealer
Backed by an after-sales
service second to none

The Electron — A thoroughbred from the
manufacturers of the BEC, who have incorporated all
their experience and knowledge to conceive another

winning computer. Many BBC programs are
compatible. This full colour 32K ROM and RAM
computer with text and graphics includes a cassette
input, and a multi-way connector for the addition of
expansion units containing intexfaces to additional
hardware. It has a 56 key full travel QWERTY
keyboard, 10 user-definable and 29 pre-defined keys
enabling BASIC keywords to be entered in a single
keystroke. The Electron comes with free introductory
including a number of

cassette contai 19p
exciting games. £199.00




TORCHZ80 DiskPack
BOOK

Dual disk drive with Z80
second processor and
‘CPM for BBC. Gives
BBC 64K of usable
RAM.

Commodore 64

******************************{i

ce

: Sinclair ZX §
L 48K basic, colour
and text graphics.

Colour sophisticated
ROM/RAM user, UHF/
Composite video, high
resolution graphics.

,h'l-!-!-l.m._-q "

Commodore
16 Starter Pack

includes Cassette Unit,

toBasicand 4
Programs for only

¥

2" Amber Monitor

Double Density DFS
Disk controller for the BBC Micro. Up to

2MB on line storage. Auto internal format

prog:ams for 5%41"and 3" drives, Acorn

runs basic,
view forth etc. 25% faster than Acorn
DFS on file access. Auto 40-80 track
switching. Compatible with.l DFS view
and sideways ROM.
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Disk Drive 100K Single
Disk Drive 200K Single
Disk Drive 400K Single

/ DiskDrive 800K Dual

PRINTERS i
Astron JP80 (asill.)

MCP40 (Colour Printer) ]
fl

Epson RX-80 Printer i

Epson FX-80 Printer i

160cps :

=)

Joystick & Cassette
Players — o ) 7
Many joysticks and e SOFTWARE
cassette players available TN S%  allleading chart
from stock. Justin . = softw: ailabl
The BBC Cnmpaﬂhl& e 3
Crack-Shot.

pack
Apple IIe Personal Computer, disk
drive and controller. TV Modulator
(colour and sound) £25 Apple
Software rebate certificates
£100 Training Voucher » £25 Apple
Monitor rebate certificate

€'y £6Bofl - Windfall Aipple user magazine
Bpple Spnns Bag-Soltwa:e Cem'.ﬁcates .
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ﬁxsmme you can realise the full
Bomwal of ur BBC compuuarma powerful
My:;‘m ent System.

‘When developing this new range of business
software, our programmers had one objacnve
foremost in their minds - to design ‘no
nonesense’ software for the busy, growing
buginess. We knew that it would have to be easy
10 understand, efficient, ﬂexﬂ:le and fast. m-d the

que features are the automatic pzud
o! VE_T statistics for returns and the ﬂbi[!l}' ro
provide year end accounts for your auditors.

|
Duo monitors

The Stock Control and Invoicing
and aummaucally adjusts alock levels W,
issuing [ lnvmces

are rapidly calculated ‘and immaculately typed.

The unique feature is a free format invoice,
which allows non-standard narrations to be used,
a most JmPonan.' detail, and previously

result, a product that will be o ¢ value to
smg]] itc ¥ re—
: c The two Systematics Imemauonal Busmess
duces the time spent on and +
printe S highesl s Du;:s are able at only £89.00 each,i

'l‘he Sa.ln and Purdwe Ledger Duo ensures
that you are always in control of cashilow by
providing a comprehensive record of

or direct by using me coupon below.
Qrdet wxlh confidence from Systematics
jon as the UK's leading

and omgomgs. keeping accounts uwodale and
1ssuing statements and reports on time.

our
Soﬁware Hcmse
satisfaction.

is your guarantee of

Systematics International

»Xstemancs International o=
icrosystems Limited,

Cleves House, Hamlet Road,
HAVERHILL, Suffolk CB9 8EE

'l‘elephone (0440) 61121
Telex: 994
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J Clearing up
queries on
second processor

Sir, lam writing in response to
the letter from | Crawford in
your August edition concern-
ing his ‘problems’ with the
second processor It
seems ta me he has not under-
stood whal happens when
using a second pProcessor.

The 8502 is an eight-bit pro-
cessor and because of this can
address B4k directly. As a
result, any languages or
machine code programs have
torun in the second procassor,
hance the need to copy them
across from the input/output
processor (in this case the
BBC micro). Some of the
memory in the second pro-
ressor |s used to hold operat-
ing system software al
location &FB00. On start-up the
default language is copied
4cross the Tube lo the same
osition as it occu-
/0 processor — but
this time in the memory space
off

LETTERS

When using HiBasic the gain
made is the memary below the
operating system and above
the default language locatian
(ie, the location Basic occu-
pies in an ordinary machine),
this being about 14k.

When the machine is
switched on. Basic is copied
across 1o the second pro-
cessor and any programs
loaded will be run here. The
original memory is now used
only for display purposes. Part
of this memory (depending of
course on mode) may be used
by peeking and poking via the
correct  operaling  system
calls, but cannot be reclaimed.

As lar as ROMs are con-
cerned, all Acornsoft's will
wark across the Tube. Word-
wise will not work because il
pokes directly to the screen
The sams is true for any ROM

e

To take a case in point, this
month  (July issue) you
reviewed Edfax. How much
more relevant and useful it
would have been if you had
been able to take ‘viewdala
systems' as a theme and fo
comparée the software avail-
able Edfax cerainly has
strengths, but what are the
qualities of Optima's Datext or
Datapen's Teletext Display
Creator My own experience
would put Datext's move,
copy. cycling options in a dif-
ferent league ta those of Edfax,
yet Edfax's use of function
keys is clearly more friendly
At the same time, the docu-
mentation of Edfax is exten-
sive, that of Datext restricted to
atald-up pamphlet!

Similarly, there has been a
need for a comprehensive
database for schools that is

irectly.
I hope this clears up seme of
the problems and that my com-

ments will be of use ta poten- |

tial purchasers of a second
502 Gary Jones
Manchester

Reviewers need to
compare products

Sir, As one who is involved
with the BBC micro, both per-
sonally and professionally as
a teacher, | must compliment
you on the new format of your
magazine, particulariytheidea
of compacting the listings into
a separale seclion of the
There seems. loo,

HiBasic is a ralocated ver-
sion of Basic Il and resides in
the second processor at
location  &B8800.  giving
approximately 44k for Basic
programs. For machine code
programs, 61k s available
since the memory occupied by
Basic and its workspace may
be used.

Also with a second pro-
cessor, HIMEM remains fixed
at 88000 regardiess of mode,
since the screen Is mapped
into the /O processor and not
the second  processor.
Memory in the 1O processor
that is nat being used for dis-
play purposes can still be
used - effectively by poking
and peeking. This may be
done using operating system
calls as defined in the User
Guide and Advanced User
Guide. It is also possible to
axecule code in the /O pro-
cessor from the secand pro-

cessor.
Now 1o | Crawford's ques-
tions.

|

o be a greater variety of
articles, and diversity of sec-
tions

I find your magazine a
tremendousreference pointior
new software that may be of
interest to me at home, and for
new developments in the field
of education.

With particular reference 1o
the educational software or
developments in hardware |
find it difficult to evaluate new
malerial and have 1o rely on
publications that concern
themselves either with the
BBGC computer or with edu-
cational computing. | have
found your reviews objective
and tair, but could they be
more comparative?

1 suggest this because | do
not have the facilities to com-
pare new software, making a
realistic judgment more diffi-
cult, Software houses are still
reluctant 1o supply local auth-
ority education computer
centres with software free for
avaluation.

m and accesses the
disc rather than being an
enhanced casselte version
Suddenly, they appear 1o be
available in plenty, but again
how can you evaluale them
without purchasing each ona?
I do not feel that | am a lone
voice crying in the wilderness,
there must be many 'non-
experts' like myself in primary
schools up and down the
country who seek opportuni-
ties for evaluation of new
materials. Schools do nothave
the maney to make arrors over
chaoice of software
David Powell
Rotherham

We couldn't agree with you
more, and have already begun
the task you suggesl. The re-
view, with bench tests, of four
monitors in June's issue was
very popular and in this issue
we cover Basic toolbox ROMs
(nage15?)

say these reviews are
url:lly comparative would be
wrong, bul they aim to give a
series of test criteria that
readers can apply for them-
selves. Already, there are
dozens of databases and
wordprocessors, making
delailed comparison difficull.
However, our reviews should
enable you lo decide wha faci-
lities you need and to make
your choice. As you point out,
most have strengths and
weaknesses, and the opinions
of a reviewer may not tally with
yours.
In the next few months we
shall consider  databases,

processors, machine
ooda ulilities, lightpens and
joysticks. In  November's
issue, six furtles and buggies
are put under scrutiny. Please
let us have your

Acorn User

Sir, May | comment on a news
tem in e August issue of
Acorn User, which said thal
Wordsmiths of Somerset were
the first company to offer a
professional typesetting

service 10 Wordwise users. We

have been offering this service
for 12 months, having done
work for, among others, Com-
puter Concepts themselves
(Disc Doctor manual) and
more recently Clares Micro
Systems (Beta Base manual)
We are also co-operaling
with John Call and Mike Bos-
tock of MEP in generating
high-guality bar codes for their
bar code reader. | believe
Acorn User is to be the first
magazine to publish bar code
programs. We can generale
typesel bar codes directly
from a casselte/disc program
or messages from Wordwise,
ele. Infact, our service extends
beyond Wordwise and we
belleve we are able to lypeset
diractly from most BBC word-
processors —including  Word-
wisa, View and Wordsworth
An information  bookiet
explaining our coding system
is available
Qur ability to typeset from
varigus disc formats enables
us lo offer an additional data
conversion service of transfer-
ring data between different
types of disc. ie accept a BBC
disc and Iransler the datato a
Tandy 80, or Epson to a Torch,
or Apple to a Sharp elc. This
data conversion service nor-
mally involves a basic hand-
ling charge plus 25p per thou-
sand for the first 500,000
characters and 20p per thou-
sand for the remaining charac-
ters. Ray Lumb
Quorum Technical Services
Sandford Park Trading Estate
orpus Street
Cheltenham
Gloucs GL52 6XH

We don't think Acorn User will
be the first magazine 1o pub-
lish bar code listings (Byte did
it a few years ago in the US),
but we are supporting the MEP
with its project which will be
launched in October.

Addison Wesley will be
releasing the reader with saft-
ware and documentation.
while Acorn User will explain
the ideas involved, and make
software available in bar code
format.

interested  parties

their eyes p.
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announces its complete local and wide area Viewdata communi

tem for the BBC micra.

The first system to unlock the full power of the BBC micro. it turns the BBC into THE Viewdatvcommunications machine.

Become your own "micro-PRESTEL®

Explore the new world of electronic publishing & information services.

T

& tested sin

reate your own Viewdata bases & telesoftware.

chensive and cisy
ov. 83 in the national I

Log on to any other Viewdata system,

Let others access them over the phone

for the BBC micro.

* Subsed to bg bundicd by Avocs with teis new Wincheaiér ik 3ervet

* Adapts itscl
-y

n .h.‘
used simul

The complete package includes SOFTWARE, MANUALS. 1

Noth

SOFTWARE

TEM MENU simple cursor driven scle

ful configuration facilities. Auto-booti
OFFLINE EDITOR M the best viewdata editors av;

maching, comtmng excepional facilitics w s of use. e

Viewdata bases to be on disk o nerwork

hase 1o be searched locally in exa

i uscd throughout, with powet-

able for ANY
bling ¢

cally displaying in a cyc
FRAME TRINTER hard copy of frames, wpperiiy

on Integres col

ysiem, singhe
hlabase. zlasofrvace dom nloading on-inee

created Viewdata base 1o be accessed by any stand:
Viewdata Shoraie hona, A peovidds s onine sdber o thal cullersan et
messages of complete frames, saved in & priv
* TELESOFTWARE FORMATTER any file, text or data, as well as programs
telesaftware frames and made svailable to callers via
., prowiding, machine independent secure file transfer through the
C.ET. standard.

REQUIREMENTS
BBC micto B, 08 1.0+, DFS 0.9+ &/or Econct level 2/ NFS 3 34+
Also B.T.600 series phone socket

PRICES
FULL SYSTEM as outlined above
£325.00 + VAT + pp

LOCAL MODE OFF.LINE 1 (Nocommunications)
ENU, EDITOR CAROU AME
NTER tfu!ldummml.muu s putiined above, working on
disk or Econet leve
£45.00 + VAT + pp.

60

0 Disc or Econet Level I1

achine, multi-site licence).

DS and MODEM

further required beyond the BBC micro and the new 60 sericx B T. phone socket

HARDWARE
INTELLIGENT AUTO
new generation of iniell

NSWER / AUTO-DIAL MODEM the first of the
ent modems. it it far in advince of anything el in the

Iruttons of kol (0 set — it sets itself — and a0 understanding of bits and
s nee

driven — needs o telephone handset, o

xing phene costs

Au ming calls unstiended
= When calliag anather CommanTel system In HOST mode, unique speed
switching enables frames fo be spent at high speed, creating a fast clectronic aull
svstern with dramatic phone cost sxvings

ed

= BABT appr
fines
* Al beands provided — just plig in and its ready 10 go.

DOLU\!F\TV\T[o\
+ TUTORIAL MANUAL an excelcnt selfesch
This is properly type- ty ity it
graphs. Further copie "
the sysiem
* REFERENCE MANUAL a comprehensive reference manual covers the
ning aspects of the system

1 {No. S/1 397 H/E/50348) — legal to use on public B, T. phone

nual is provided
ext vath colour photo-
tely. This covers eve "

SCHOOLS
stfield Advisory Unit for C umpmu Ba
and urcselling e |

d Education have negotiated a specis!
I Mo off-ine syiem « he TERMINAL
i sample databise disk,
e price: £45.00 + VAT, Enquiries

FURTHER INFORMATION

For further information and order form write to:
CommunlTel Ltd.
189 Freston Road,
London W10 6TH.
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‘LETTERS

Searching for ‘
|

| Sir, Afier seeing the BBC TV
serles ‘Computers in Control’,
| 'am interested in the Fisher-
technik models. How do | link
them to my BBC micra?

Also, has anyone published
any books on home-made
fobots? Paul Dormer

Cheshire

There is a Fishertechnik robot
kit which can be made up imn
six variants: a telescopic arm,
graphics  tablet;  sorting
machine; crane; plotter; and
solar tracker. i costs £92 and
links fo the BBC through the
user and analogue porls.
Simple software is included.

The list is avallable from
Micro Robotic Systems, 20
Penywern Rd, London SWS
8su,

Practical Robotics, and Elec-
| Ironics and Computing Monthly
r!\-n carries  articles on

. There is a magazine called

robots. Next month's Acorn |
| User teatures a review of six
"mnl- and buggy-type robots,

with more on robotics 1o come
inthe New Year,

.

Sw The announcement that |
Acorn has oblained a renewal '

of the BBC contract for four
years will be generally wel-
comed in our schools and col-
leges. This continuty should
provide a  much-needed
element of stability in a field
where there is, all too often
| change for the sake of thange,
o150 itappears.

Meanwhile, the fact that Sir
Clive has, not for the first time,
missed not only the Bus but
also the Tube could allow
more time for development of
|the QL as a genuine competi-
| tor o the Beeb.

Kenneth Swinburne

StJames’s University Hospital

Lesds

[ Joystick aid

Sir, 1 would be grateful if you
could list the ADVAL com-
mands that detect joystick
movement in all directions as
the ‘Useless Guide', sorry.
User Guide does not list them!
Robin Sasson

Slough |

We think you're being a bit
| harsh on the User Guide, but

here's the information.
ADVAL (1) and ADVAL {2)

-na ADVAL (4) on the other.

DVAL (1) and ADVAL (3)
detect left-right movement,
returning a low number when
the joystick is right, and a high
number when the joystick Is
across to the leit. ADVAL {2)
and ADVAL {4) return a low
number when the joystick is
back and a high number when
the joystick is forwards. The
number returned is in the
vange 010 65520,

Analogue  joysticks  will
return a value even if the joy-
stick is nol being moved, the
number returned Indicating
the position of the joysticks,

Elk insanity

Sir, I've been reading Acorn
User for over a year now. ithas
always been an excellent
publication and with the new
printing format it's near per-
fect

| say 'near perfect’ because
one thing is driving me mad!
You keep on reterring to Elec-
tron as an ELK {ugh!)

What idiof made that name
up? It brings Acorn down ta
Sinclair slandards. it aven
sounds like a Sinclair add-on!

So please, please help me
keep my sanity. Call the Elec-
tron an Electron

Jason Cann
Cardiff

|
|
!
|
|
|
|
|
|

!

Odd character

8ir. Congratulations on the
recent improvements to Acorn
User. | have a frustrating praob-
fermn which | wonder 1f you
could solve. What does *! do!
No error message is given and

the filing system is not
accessed.

Clive Maidment

Middx

The ' character has a special
meaning to the operating
'syslem. "!A’ represents control
A, "8 represents control B and
s0 on. Its main use is to allow
the placing of control cades in
a function key definition,
notably :M representing a car-
riage return. It can be used
with all the operaling system
commands, so a file can be
saved with the name 'iL’ (clear
screen code) resulting in the

screen being cleared each |

time you get a directory.

The particular code you
mention doesn’t really do any-
thing as itis incomplete.

rd ‘first

Sir. | am writing in response 10
a news item that appeared on
page 22 in the May edition of
Acora User. The headline read
‘Salamander first with mic
compiler’, but | rather doubt
that this is true. Jeremy Ruston
produced a complier thal was
marketed in 1883, and in Jany-

Latest round-up of games high scores

Aviator Acormnsoft

Android Atack Computer
Concepts

Arcadians Acornsolt

Battietank Superior

Chuckie Egg &F

Crazy Panter Acornsoft

Cybartron Micro Power

Mission

Fortress Pace

Free Fall Acornsoft

JCBDigger  Acornsoft

Killer Gorilta  Micro Power

Meteors Acornsoft

Missile Gemini

Command

Mensters Acomsoft

Moanraider  Micro Power

Overdrive  Suparior

(BBC)

Overdrive  Superior

{Electron)

Painter A&F

Pengo ‘Watford

Planetoids  Acornsoft

RocketRaid  Acornsoft

Snapper Acornsoft

Space virgin

Adventure

Zalaga Adrdvark

450
802,580

Mark Bradshaw
Stephen Green

48760 Gerard Mulholland
16,320 Damon Futter
1,997,800 Gerard Mulhalland
13,700 Derek McDowell
26,450 Mark Bradshaw

87,000

1,188
52,000
63,900
73,220
25,906

Damon Futter
‘Owain Griffiths
Owain Griffiths
Mark Bradshaw
Robert Hirsky]
Mark Bradshaw

Owain Grilfiths
Damon Futier
Daryl McClure

Gerard Mulholland

19.270
320,000
102.560

707,010

104,820
173,000
488,800
61.560
168,970
4,640

Mark Bradshaw
Damon Futter
Robert Hirskyj
Robert Hirskyj
Mark Bradshaw
Gareth Dykes

171,430 Daryl McClure

|
|
|
!
|
|

|

ary of this year we marketed a \
compiler written by Simon
Parker, Our complier comes
on casselle for €17.95 or disc
for £18.95, and is advertised in
your magazing every Iwo
months, More than 50 BBC
Basic keywords are catered
for

Soitwould appear that Sala-
mander’s compiler was in fact
the third.

M Towle

ACK Data

21 8alcombe Drive
Nottingham

NG5 8JF

Keyboard que

Sir, | have three queslions on
BBC Basic. First. how do you
clear the keyboard bufter?
Second, how do you mix
colours  in  user-defined
graphics? Finally, what is the
telatext control code for separ-
ated graphics, as in the title
page on Acornsof’s programs
for the BBC micro?
Timothy Lennon
Somersal

Here come the repiies, in
order. "FX15,0 will clear all the
internal buffers, and "FX21.0
flushes he keyboard buffer.
Further information on these
calls can be found in chapter
42 of the BBC and Electron
user guides, and in the
Advanced User Guide.

In the September issue,
Harry Sinclair showed how o
produce full colour sprites.
Also it you are printing at the
graphics cursor (after VDU §)
then only points that are in the
{oreground colour are plotted,
those pixels which are in the
background colour are not so
colours can be mixed by print-
ing at the same position with
different characters in differ-
entcolours.

Finally. the teletext code for
separated graphics is 154; il is
twrned off by code 153. All the
teletext control codes are in
the BBC User Guide on pages |
486 10 489,

Unilab contact

Sir, | have already written in
for details of the weather satel-
lite project in August's maga-
zine, but could you please let
me have an address for infor-
mation on the Unilab computer
interface
Jason Bryant
went

The address for Unilab is:
Clarendon Rd, Blackburn BB1
L
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Sir. While playing around at
my Beeb | discovered a way of
program prolection, quite by
accidant. Ityped in:

"KEY 10 A = GETSIM CLS!M

Wnen lyped in, any program
already in the computer could
not be tested and break would
cause a ‘Bad program’ mess-
age to appear. | found this very
interesling as | had nat seen
such a simple procedure as

this before | would like to
know why this happens
D woitt
Llannelli

To understand why this works
you must know a little about
where the Beeb siores a Basic
program and where it stores
variables. Normally variables
are stored in memory after the
‘end of your program, the value
of this location is held in the
variable LOMEN,

When the Break key is
pressed the old value of
LOMEN is lost {OLD resets
and It is se1 up with the value
&1800, which is where Basic
slores your program. So if
before you OLD, you set up any
variables they will overwrite
the beginning of your pro-
gram. You have programmed
the Break key to set up a vari-
able, this corrupts the be
ning of your program, and
hence a ‘Bad program’ error
when you try to OLD.

H you only do a CTRL-Break
then a program can still be re-
covered by typing 'OLD".

Fortress cure

Sir, | had the same prob-
lems as your reviewer in
running Amcom's Fortress
(September}, namely that,
atter the first thres lives, the
machi locks  up  solid,
switching oft being the only
solution.

The solution turned cut to be
simple, Once the program is
loaded. and before the craft s
crashed, hit the escape key
This works for mysell every
time, and was discovered
thanks to Reed Phatography of
Chesham.

|

Whether this is the faull of
the machine (an Issue 3board)
or the superbly protected soft-
ware could be debated until
the cows come home. The
moral of the story? First, don't
panic. second. find someone
wha has played il before and
watch them like a hawk!

Before | get co

Kitty explains

how 1o choose

software and

Mad Alex’s dungeon for h!e
dare | ask when Acorn User is

going to review Skywave's
Multi-Tasking Forth-83?

A Binns

Amersham

Thanks for the tip, and the
Skywave review is underway

Sir, | am writing with reference
10 the multi-tone screen dump
presented in the July issue of
Acorn User, lor Epson-type
printers. A simple way lo alter
the program to produca a pro-
portional dump on a Shinwa
CP80 printer {provided the oc-
casional lost byle is not im-
portant], is to amend the fol-
lowing two lines:
180 YDU1,27,76.1.0,1.2
710 print_bytes 1dx #1
Great magazine!
Stephen Wilcock
Bristol

Electron games

Sir, Your Electron readers
might like to know about some
BBC programs that will run on
the Elk. Versions of Avialor,
Arcadifans. 30 Bomb Alley,
Saioon Saily and The Mine all
worked when | tested them,
although the sound effects
aren't as good. Also 30 Bomb
Alley. Saloon Saily and The
Mine are all slower, but in
some  circumstances  Arca-
dians is faster!

Keep producing the maga-
zine by which all others are
measured N Wright

Lings

Flashback

Sir. What on earth has the
he/shefit silver painted graffi-
ti'd asymmetrical-eyebrowed

| ereature in a government sur-

plus naval gunner’s anti-flash
hat got 10 do with computing?

R Taylor

Gwynedd

ASK a silly question, pass a fair commenl, stage an angry

prolest - we don't mind umllyou write to us about (or about

\nﬂ. Kesp 'em short, keep 'em sweet, bul keep 'em coming!
is: Letters, Acorn User, Redwood Publishi

The address
68 Long Acre, London WC2E 9JH.

ing,

A3

unravels ROMs

I've been wery disap-
pointed with some of the
programs |'ve bought
Whattips can you give to

stop me making the same mis-
takes again? Peter Brown
Liverpool

Buying software is just

like buying any product,

for example a book, and

you should look at the
task inthe same light

Personal recommendation is
the most reliable method, and
then there are reviews As with
book reviews. you will laarmn 10
trust some people and maga-
zines more than others. Look oul
in Acorn User for a series of
comparative reviews where the
major ¢riteria in picking a par-
ticular type of software will be
considered We covered moni-
fors in June, and this month it's
Basic utility ROMs.

Make sure you know whal
machine you have (especially if
it's an upgraded model A). Dan't
assume a program will work,
and, of course, programs
labelled for other types. of com-
puters. will not work. Although
the Beeb and Electron are simi-
lar. don't buy Efectron software
for the BBC and vice-versa,
unless the seller can show it
waorks on your machine.

Before you buy, ask for a
demenstration in your local
dealer's or shop. If they won't
help, then go elsewhere. Build
up a relationship with a dealer
who will often be able to recom-
mend soffware as he/she gets lo
know your tastes

Packaging and documen-
tation will be & good indication of
quality and will be important 1o
some people, but not others.
Look out for screen shots, which
many software houses are
showing as Standard on cassetie
boxes. Make sure the company
prints an address for return if the
program doesn't work, of that
the shop will exchange.

Some shops will stock only the
best-selling software, and these
are usually a safe bet. Remem-
ber though that the games
market is dictated by youngsters

whase tastes may not be the
same as yours—and their re-
flexes may be a lot better

Finally, Acornsoft is soon ol
produce a calalogue of saftware
and products from other com-
panies it recommends. Look out
for news in Acorn User,

Everyone talks about

ROMs and firmware, but
1bought Wordwise and a

friend told me it was on

an EPROM, and that his Liew
was on a proper ROM. What is
the difierence?  Helen Phillips:
Birmingham

A ROM (read-only
memory) is a chip on
which information  is
stored and cannol be
easily wiped out. An EPROM is
an  erasable/programmable
ROM, on which the information
can be destroyed if the chip is
exposed to ultra-violet light. If
you rémove the label from the
EPROM, you will actually be
able to see the silicon chip
covered by plastic inside its
casing, This means an EPROM
can be wiped and then re-used,
whereas a ROM cannal

Acornsoft has put View on
ROMs  because th are
cheaper —but only if they are
orgered in very large numbers.
Smaller  companies  use
EPROMSs because they can be
produced in small numbers,
giving more fexibility and cost-
ing less in the shorl lerm. Alsa,
EPROMSs can be recalled and
exchanged more easily bacause
ey are valuable - costing
about £8 each. ROMs just have
1o be thrown away.

The best example of this was
Acorn’s original 0.1 operating
system. This was sent out on
EPROM as it was a lemporary
systen_ whereas the 1.2 version
is in AOM as it will be produced
in large numbers over several

years
The term ‘firmware’ just
means a piace of hardware on a
chip. such as the BBC's ROMs
and the Electron’s cartridges.
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CTECH Computers Telephone:061-366-8223/7794

 Computers. £ Acomn Equipmant €
BBC Model B 34695 6502 2nd Pracessor 173,04
BBC Modsl B with DFS 40782 ZBOA 2nd Pracessor 260,00
BBC Modei B with DFS & Econet 439.00 Telextext Avaptor 198.00
88C Model B with DFS & Wordwise 43392 Electron Computer 173.04
All computers come with Frea Casserte Lead and Software Package Most add-ons include free fiting and msiaflgtion
Monitors Addons
Philips Hi Res 68.69 DISKETTES ATPL ROM/RAM board 38.00
Microwiter Narmal Res 199.00 Light Pen 21.69
Ferguson TX-90 RGBTV 199.00 OEL 200 Prestel Terminal 8739
Acorn Speech Synth 4783
Pens and i Chip Chat Speech Synth 26,04
m";nugnwen e 2170 Pace Grapevine POA
IMB Full Analogue Joystick 13.00
Joystick Pairs 17.35
Hi-Fi Extension Cable 517 e e ST
Atari-typa joystick 1o BBC intertace 1300 Graphics ROM 2865
E Print Master 2865
Components and Cables Boxes of 10 diskattos View 2.1 52.09
We stock everything e..: Bast v wddmmeetigon | Uit Calc 56.48
2784 Eproms 6.04 BASF d/s 0/d drketles {2290 1205 7.38
27124 Eproms Low XIDEX arskettes (1522 D\sk Dcclm 28.65
8271 Egroms POA 86.09
Printer Cables 1298 T\_nm\ 28.85
Disk Power Cables 8.65 Commstar 30.39
DISK DRIVES FROM £95.00 «
Bare CHINON £S10. Simiing. 0Tk, ch. Sngle Sided. 100K (700K Doutia Density) As stiove but compiate wth Cabes Uity
Dwsh Cables Chge | £109.00
SHINON 8 TEACSSF Smiine, 30780 Trark. Devie Sited 400K (800 a1 Do Do) £169.00 - vaT
As atove bul compiete with Cul-les Utilit Disk, Cables. Case and Manual £1
TEC Disc Drives from £108.00 +
DUAL DRIVES FROM £199 .
TEC Dusl CHINON FOS1D, Slimiine. 40 erck Single Skded 2 « 100K {2 « 200K Double Darsityl Complete with Caties. Litiity Disk
TEAC Caties Casn amd Manug! £369 +
SHINQN  Dual TEAC 55F Simiine, 46780 Troeh. Douele Sided. 2 » 400K 12 » BOOK sith Doubia Qensit Comalers witn Cables Utlity
Disk. Cables Case and Manual {(With your drive you may need an interface] C385.00
DISK INTERFACES FROM £69.00 + VAT
The Fatulous LvL Single and Double Density (nredace This will slow you 10 raad and write ta Acorn Diska see bilow But also you
R 3 create vour own Single OR Dauti Density Dinketes fo 5417 oniine sotsge. Masmum capacity s | € M3 wih 8 lagicaldrves
ACO @ 248 files The standard Acom Intarface is available lrom us this uses the B27 | disk contraller which gives very fast access 1o
disk files. Acorn DFS is the standard for the BAC Micra it allows 31 fiet per disk and 3 maximum of 800K on 4 lagical drives
£85.00 - VAT
[
CANON PW 10B0A Thig i the latest same of the ot i prnter WChnotogy. Tha machine out performs the EPSON FXB0 It will do
wverything the FXB0 does and morg besides and using The same control codes! What makes the PWIOB0A so special 5 not gnly 15
supem vlus o My bl he ey LETTER GUALITY mode We include  fiee screen dunp and ou BEC Mics Insrucons as well 3
CANON the excolkont manual £258 -
Dais heel Thm Bmmh assembled printer has ait the feats hat vou would nnaﬂ Iske Auta Bold. Auto Underfina
QUEN et Feader option. Take Qume dassywhonls and Aibbors. 20Cos B Duectional. £289 » VA
NEC PC BOZIN Dot Matrin Printer
Bi-dimcvonal (120 cpa), tractor and focvon bea £198.00 « VAT
QUEN DATA Dot Matrix Printar —Benish assembled £173.04 + VAT
PRICES FREE DELIVERY TODAY
= {Orders over £90)
All our prices are P
P : ASK ABOUT OUR INSTALLATION SERVICE SOMUCTERS
constantly moving, so 1f you are in Greater Manchester, Cheshire, 184 Market Street,

please ring us to check
the latest price.
All prices pius VAT

Lancashire, Midlznds, Merseyside, West
Yarkshure or South Yorkshire. if you ring us
niow we can send one of our highly traned

staff to install your computer equipment today
low for business software loo!)

Hyde, Cheshire
SK14 1EX

061-3667794
061-366 8223
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He did just that—producing the Kansas

EDITOR ASSEMBLER MONITOR

AND DEBUGGER (Kmon)

The only Monitor with both the normal Single-Pass
AND a unique Two-Pass Assembler

In addition to mzeracrmg with the rest of the program, this Two-P ass Assembler stares the source code in @
compressed format, which enables much larger proreme £ be. manarhl ed in memory at once, with the listing

all neatly Iabu\ated (in colour) with the minimum of memory usage. Another advantage over such as Beebug’s
Exmon and Watford's B eebmon is that KMON allows full disassembler labelling facilities. Nsllher of which have

the important Two-P ass Assembler, as doesn't the Molimerx Micromen, which just does not rate
Our normal return first class post service applies A DA o
with orders despatched T same day it ‘on creit UPGRADE to Kmon
rd before 4pm. As many people may wish to have
Tl\is program also carries our full guarantee. all rhe facxlmes Kmon
emember, we are the longest established softwars we will allow £8 on your Beebmon
pml..ﬁms in the business,,. E xmon or Micramon in part exchange

As well as the Two-Pass Assembler

and Disassembler labelling facilities there are over THIRTY Commands. ..

Two-pass Assemble Fill Memory B lock JSR to Address
Single-pass Assemble uvmume Line List Source Code
Disassemble P seudo-ops Hexadecimal Dump
Edit Memory Set nmkpmm Select Printer

E xamine Memory Clear Breakpoin! Delete Label

Word Search Display Blaakpujm Table Kill Source Code
Byte Search Set Variable Select Paged ROM
Relocate Program Display Variable Set Scrolling Speed
Move B lock Move User Table Save to Disk/T ape
Compare B lock Display User T able E xtent L oad from Disk/T ape
Insert to Source Code ount

Supplied on ROM, KMON comes ooav!eﬂe with a most extensive User Guide, which starts with a tutorial
introduction 1o the use of the program, with detailed examples of the commands. This is followed by

a reference Section giving further dexa.ls This User Gmde is extremely well written and could be
easily understood by the beginner 10 machine language.

KMON is valuable to both beginners and the i d machin since its use prov:des
e e o i oF amariy Janguage, w ol 1e1 B T e 08 Rccembler ailows
experienced programmer (ou'develup much larger machine code programs than the BBC assembler o nrhel

Monitors allow. The use of the KMON assembler also facilitates easier debugging than a separate
assembler and monitor.
POWERFUL Relocator—anywhere in Wide range of pseudo-ops, ORG, MEM, DFW, etc. Versatile editing

facilities, can be altered by instruction R S LDA, etc., hex, decimal or Ascii. Source code stored in memory
s0 available to cassette as well as disk users, Assenb\er wnII not allow you 10 overwrite—idiot proof!

KMON cantains afull Disassembler with all 0.S. calls labelled, vectors between 8200 - 82FF comrectly
disassembled and user defined labels automatically substituted.
LABELS can bedefined, erased and altered at any time, The two-Pass Assembler automatically accesses
and alters user labels. Labels can be used instead of numbers in ALL Monitor functions. and
addresses can be hex, decimal or a label {or Ascii). There is a full Breakpoint handler. Etc., etc., etc., efc...

n Supplied on ROM for the BBC model B at £34 all inclusive

Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, 544 5XF. Tel 0246 850357
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FATMAN ON THE MOVE

Harry Sinclair shows you how to animate your character

AST month | presented a program
that enables you to design multi-
coloured mode 2 ‘sprites’. As pro-

mised, this month's article intreduces a
| program which allows you to move
your creations around the screen
smoothly without disturbing any back-
ground, maintaining their original
tolours at all times. Not onty that! f you
want you can have carloon-style ani-
mation.

You don't have to understand exactly
what is going on, but it helps you to
know the general picture. especially for
the animation part

Apart from its obvious job, last
month's program pertorms three main

functions:

@1t organises your data into easily
usable blocks.

| @It sets up a table comtaining the |
start address of the data for each
of your spritas and saves it with the
resl of the data.

@1t saves information about the
width of your sprites so that this
manth's Mover program automati-
cally knows how big to draw them

The importance of these three things is
that the Mover program can quickly put
your data on the screen just by knowing

‘wh'\ch character you want to display |
and where you want lo display it If you
aren't particularly interested in the

| details of how the program warks, all
you need to know is:

@It should be typed in and subse-
quently LOADed with PAGE set at
&1800

@ You mustisave itbelore you run it

Sprite 1

MOVING RIGHT SEQUENCE

Sprite 0 Sprite 3

|| __spritea
|

r

L

Sprite 7 Sprite 4

MOVING LEFT SEQUENCE

Sprite 5

Sprite 4

\ The animation sequence lor walking Fatman in both directions, left and right. It takes six

sprites, two being repeated

Faitman can be moved fo any position on
e screen

®When you want to move a set ol
characters around, "LOAD them
first and then run the Mover pro-
gram

As | explained last month, the designer
program allows six sprites to be de-
fined at a time but it regards them as
being 8. Sprites 0 and 2 are the same,
as aresprites 4 and 6. This means that if
you ran through them in sequence you
would getsprites 0, 1,0,3.4,5, 4,7

In other words. if you want to produce
animation effects - say, of a man walk-
ing right to left - sprite 0 should be of a
man standing feettogether lacing

| right. Sprite 1 would be man with left
leg forward, rignt leg back, sprite 3,
right leg forward, left leg back. That
completes the maving right sequence.
The moving left sequence is the same
but with the man facing the other way
(I'm not sure whether | understand all
that. It's a bit like describing Dolly

| Parton with your hands tied behind
your back)

Anyway, when you're designing, you
dan't have to worry about duplicating
sprites 0 and 4 —the program does it for
you. I you lock at the screen shots
accompanying this article you'll see

page 67w

Harry Sinclair's ‘Mover’
program is listed on yellow
pages 100 and 101
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mumm SPECIAL REDUCTION v
DISC DRIVES FOR £anq
BBC COMPUTERS 129+

‘COR
MICRO COMPUTER c "

N STOCK

4 780 SECOND

S CESSOR - BITSTIK

STS — WITH
WE ARE O%Pﬁcw'r ST FOR

VER 4
BC/ELECTRON ON
O UR PRICE LIST

A
ll. Business S ns Licl

195 LONDON ROAD BURGESS HILL SUSSEX

@
Each disk holds 1000+ hours of s/w engineerin|
developed from our artwork systems. These program
fully exploit a disk-based BBC 1o stimulate long-ten
interest through exploration and experiment.

Prices inclusive. State 401r or 80tr. £3 off total for!
programs; £6 off for 3. Add £5 if backup reqd. Specis
terms for Schools/Colleges needing 3+ copies.

* JIGSAW PICTURE & WORD PUZZLES (2 programs): E14.5
JSPP takes any mode - 2 picture, 3 pictures suppliet
JSWP has fun-to-use word-puzzle creator/editor
Random jumbles, 12 levels: toddler to top puzzler
Four sliding & teleporting cursor oplions
Helps: Tidy/Re-jumble keys, Save/Reload

° TEX and PAM (2 programs): £14.50
TEX creates/modifies/animates mode-7 pictures
Qutput options: spool. *save, “save 5 pic sequence
PAM runs TEX o/p as animated-film/slides/news}
reel
Timed frames, Inner loops. 13 TV-type smart wipes |
Shop/exhib users: please ask about pricing version

* MUSIC MAESTRO (synth for non-musicians): 1250
Design pleasant/weird sound envelopes, MM
autodraws

Play: 4oct, Bstd + ownenvs, chords, arpeggios, |oops
Record/edit/replay. Add rhythm after melody

Wasal Cheques/PO with order to. }*"‘{i
‘:@E? Promotional ArtWork Systems =%3%
ey 9Mayo Cl, Leeds 8 LSB2PX 5 &

BBC DUAL DISC PAYROLL PROGRAM
For 150 employees with 100K disc using random access
aperation

Calculates most tax codes and national insurance rates
Calculates up 10 24 fixed deductions per employee includ-
ing employer's and employee's pension contribution and
SSP

Prints payslips, cheques and cheque list
Has coin and note analysis.
Has a complete end of year routine for tax returns.

BBC B DISC MAIL MERGE PROGRAM
Produces personalised versions of a standard letter by
merging names and addresses held on a data disc with a
standard letter produced on Wordwise or Merlinscribe
word processors.

Prints letters. envelopes. two abreast labels and the com-
plete file including telephone numbers.

Comprehensive facility for selecting and printing using
any user definable criteria

BBC B DISC MAILING LIST PROGRAM
Stores up to 350 names and addresses per 40 track disc
o1 700 per 80 track disc

Incorporates comprehensive search facilities for selective
printing of labels, envelopes and letter headings

MICROS BBC B £380 + DFS [460
Electron £199
Spectrum £126
MONITOR Colour/Green Novex 1414 £220
Green Sanyo DM2112 £77
PRINTERS AX-80 £290

RX-80 F/T  £325

Gemint 10X £247

Juki 6100 £390.
DISC DRIVE Single 40 track 100K

Single 40/80 track 100K r299

Dual 40 track

Dual 40/80 rack DS E560
SOFTWARE
Ulra-Calc £78.00
Clares Database £26.00
Payroll - 40 or 80 track £49.95; Torch ZBQ £74 95
Mail merge - 40 or 80 rrack £39 95; Torch Z80 £69.95
Mailing list - 40 or 80 wack £19.95; Torch Z80 £29 956
Carriage 50p.
Discs from £19.95. cassettes from £0.55 and joysticks
from £17.60, leads from £2.50
Just arrived hard covers for all micros
Business systems customised to individual needs such as
word processing, payroll, employment agencies and
chemist

All prices inc VAT. Postage extra

SEND ORDERSTO

CYB COMPUTERS

9 Crown Parade, Crown Lane, Morden,

Surrey SM4 5DA. 01 542 7662.

WE ARE A FEW YARDS FROM MORDEN UNDERGROUND STATION

ACORN USER QCTOBER 1984




I GRAPHICS

how Faiman |s organised. He is eight
plxels {four bytes) wide

If you select the animation option,
Mover runs through the sprite
sequence 0-3 when the cursor right key
| s pressed and 4-7 when the cursor left
is pressed. Up cursar and down cursor
Justmove the currently displayed sprite
in the appropriate direction. The key
detect routine can tell if two keys are
pressed at the same time, so you can
give your sprites a headache If you're
feeling ewil

That's all you need to know if you
want 1o start typing. Incidentally, if you
don't wanl to type it all in &l once just
slop when you're cheesed off and save
| what you've done. Then. suitably
uncheesed, load the program, list It
then type ALTQ XXX where XXX is a
| number 10 higher than the last one. You
can then carry on,

Right, now for the tricky bit-full
soreen addressing.

A mode 2 screen is composed of 32
{0-31) horizontal ‘strips’, each eight
bytes deep and 80 bytes wide. Type in
the following short program.

10°TV255

20MODE 2

30screenstart = &3000

40FOR % =QTO 31

508% = screenstart + 1%°640

B0IF NOT 1% MOD 2 C% =
803030303 ELSE C% i
B3F3F3F3F

TOFORJ% = DTO G639 STEP 4
B0 J%IS% =

90 NEXT

100 NEXT

When you run this you will see the
screen divided into red strips and white
strips— 16 of each. Every strip rep-
resents 8 deep by B0 wide = 640 (&280)
bytes. Screen memory in mode 2 stars
at 83000. ¥ you pick a location on the
screen—say third down, 20th byte
across within the fourth strip, you know
that its address will be:

&3000 + (&280 ' the number of com-
plete strips above your chosen
location —in this case 3) + (8 * 19)
+2

I you're puzzied as o why the last part
of this equation is not (8 * 20} + 3,
remember that numbering starts at 0.
not 1. Sa the third byle down in a
column is in position 2. and the 20th
across in position 19,

To complete the example, the final
address is shown in figure 1.

If you add an extra line to the above
program:

11074380A = 0

black.

So calculaling screen addresses is
not very difficult. The only problem is
that if you're using this method 1o draw
a character to the screen and the
character is 24 bytes deep and four
bytes wide, the calculation has to be
done 96 times — pretty time-consuming.
Another way of doing it is to calculate
the address of each of the leftmost
bytes.

Let's take the above address as an
example - &380A. The address of the
location immediately lo the right of that
is just eight higher—&3812-and the
oné next to that is eight higher again —
&381A. Add the following line to your
program:

1207836812 = &F:7&381A = &30

When you run it you will have three
byles in a row in sirip 4 - the first black,
the second yellow and the third blue.

Calculating the left-hand address
and then adding eight lo it to get the
next one is a bil more efficient. but not
much. There are a tew variations on
this method but they all require a fair
amount of calculation, and micro-
processors, oddly enough, were not
designed 1o perform arithmetic opera-
tions — logical operations are their
forte.

Yet another way of doing it is by
using a bit of Iateral thinking. Say your
sprite is 24 bytes deep-it doesn't
matter how wide it is. This means that
its depth is equal to that of three of the
screen strips. If your sprite is to be
drawn starting exactly at the 1op of one
strip it will finish exactly at the bottom of
the next-but-one strip beneath it-Bytes
within a strip are consecutive and
arranged as infigure 2.

As you can see, all we have to da is
calculate the addresses of A, Band C. If
| the sprite is four bytes wide —32 byles
in each strip—we can send our data to
three |ots of 32 consecutive addresses
starting at A, B and C raspectively,
using the Y or X registers of the 6502 lo
increment the address relatively. This
has the added advantage of not
| actually changing the base address in

¥ co-ordinate DIV B * 640
Xco-ordinate * 8
¥ co-ordinate MOD 8

83000 startofscreen
4780 38280
888 1978
2

4+

this will make that particular location

&380A

STRIP1

STRIP3 |

fact it's even easier than that. Since
each strip conlains 840 bytes, address
B = address A + 840 and address C =
| address B + 640, so we can generate
‘ addresses B and G by simple addition

-
u
n

Well, that's fine tor sprites that start
exactly at the top of a sirip. but what
about ones that start within a strip?

Consider our 24-bytes deep sprite. If
itstarts atthe top of a sirip it will appear
in three sirips. It it starts within a strip,
parts of it will appear in four strips. We
need one extra address-the top of
strip 4-which we get by adding
another 840. All we have to do now is
ensure that we write only to the bytes
we want to,

The exact start poinl of a sprite within
a sirip is easy to calculate. Remember
that the vertical axis (Y} has 256 poss-
ible values - 010255 Y MOD 8 or Y AND
7 give the remainder of Y divided by
eight—the start position. If this is sub-
tracted from eight
the result
is the
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TAKE A PIECE OF

OUR

alarmative  screen  displays—
Badictive!
Maching coda gams. —| Machine code game.

destroy It

["eractron & BaG a2k . —
Join Erbert in his cubie gomain— o,
fast &nd funny  Avoid his unwel. BBC 32K (0.5 1.00r 12}
coms guests. Many features— Excallent 30 graphics four affarant \anlon & BOC 32K
= seanas. Batte ta Ing death stas and Tha iasic arcads g ua o four oo  poc 2
J olayers with bonus feature: A game of nraucy and skil—2
Mach

SOFTWARE!

L

hine code game. tavels

AICROBYTE
SOFTWARE

Games avallable now al many computer shops—aor by last maif order from Migro-

byte Scftware. S AE. for iilustraled brochure, Trade enquiries welcome. Access

24 hour hot line 06373 6886,

Microbyte Software (Dept. A10)

18 Hiigrove Road, Newgquay, Cornwall TR7 202
AR Aol A oo T
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I GRAPHICS

number ol bytes in each column in strip
1 that should be written to, and the
number of bytes in @ach column in strip
4 that should notf be written to. In the
program, this value is put into the X
register each lime a new column is to
be drawn and is decremented each
time a set of byles (one to each strip) is
sent. While X is posilive, byles will be
writtento strip 1 and notto strip 4, When
X is negative the reverse is rue. The
value is also used to control the (nega-
tive) offset into the sprite data tables,
The only other thing you have todo is
to ensure that ather characters an the
screen are not rubbed out as your
sprite is moved aboul. A common way
of doing this is to use what is called
EOR (Exclusive OR} plotting. EOR is
one of the logical operators and is very
simple. If you EOR K with J to give you
N, when you then EOR N with K you will
getJ, or if you EOR N with J you will get
K. EOR works by taking two binary
numbers and comparing pairs of bits

Each bit in no. 1 is compared with the |

corresponding bitno. 2.

If either (but not both) of the bits is
set-ie = 1-the corresponding bit in
the result is set. If both or neither of the
pair is set. the resull bitis zero - eg.

BEOR3 =5
6 = 00000110
3 = 00000011

esult = 00000101 =5

MOVER PROGRAM DESCRIPTION

BEORS = 3

& = 00000110

5 = 00000101
Resull = 00000011 =3

3ECR5 =§

3 = 00000011

5 0000101

Result = 00000110 =6

So it you take the value (V) you want to
write 1o a screen byle and EQR it with
the value already there (S), you will get
a new value {N}—and unlortunately a
new colour unless the value already
there is 0. When you want to move your
sprite to a new position and replace the
background you jusl repeat the opera-
tion. EOR V with the screen byte (now
N} and you get the original screen byte
5. Onscreens that are mainky black this
is a very effective method.

The method | have used is different.
Before any screen byte has a new
value written to it, its original value is
slored. The original values are written
back before the sprite is drawn in a new
position. This way your sprite’s colour-
ings are maintained at all times and
there is absolutely no disturbance of
any background

Two other parls of the program may
interest you -speed contrel and the
keypress-detect routine.

Speed control is achieved by the use
of an interrupl routine. The verlical
sync pulse event is enabled by the
equivalent of *FX 14,4 This generates
an interrupt every fiftieth of a secand as
the screen 1s about to be refreshed, and
control |s passed to a user routine
whose address is conlained in
locations 8220 and &221-the event
vector. All this routine does is decre-
ment location &77. When you run the
program you are asked what delay
factor you want to use. When the sprite
is about to be wrilten to the screen the
delay routine is executed the number of
times you have specified. The routine
toads the contents of &77 into the

accumulator and then continues to
compare the accumulator with the cur-
ren| contents of location &77 until they
are difterent-le the vertical sync
pulse event has occurred.

The key detect routine, which is very
fast-1t should only take 12 machine
cycles outof 2 millian per second to dis-
cover that no key has been pressed—
examines locations &EC and &ED in the
operaling system workspace. |f one key
is being pressed, location &EC con-
tains ils internal key number + 128 and
BED contains 0. Il two keys are being
pressed location &EC will now contain
the internal number of the second key
pressed ~ 128 and &ED will contain the
internal number + 128 of the first key
pressed. If no keys are being pressed
both locations contain zero. You may
fike to madify the routine for your own
purposes

Iinternal numbers are with very few
exceptions easily generated irom the
negative INKEY numbers. Take the
negative number, reverse the sign. and
add 1. For inslance, If you wanted to
test for "A’ being pressed, in Basic you
would use INKEY [ 66). The internal
number would be 85, coincidentally the
ASCII code for ‘A", To use my routine
you would check for 193 (65 + 128)
Negative INKEY numbers are given on
page 275 of the uUser Guide. The
Advanced User Guide also gives the
internal key numbers

Well, | hope this has given you some
ideas and that you get a bit af fun out of
the two graphics programs. Next month

| will give you some modifications for |

the Design program that allow you to
edit previously designed sprites and
produce mirror images so you only
have to design your animation charac-
ters facing one way. | will also give you
a procedure that will take the data for a
sprite, shift it all over by one pixel and
store the new image. You will then be
able 1o move your sprites very
smoothly - one pixel al a lime-by
allernating the images.

20 if you want your sprite dala 1o auloioad make this ling
“LOAD followed by whatever you called your sprites.
8010 120 Check to see if animalion is required and set the
flag (&74) accordingly. The machine code checks this
Iocation and if it is set it ensures that sprites are dis-
played in the sequence 0. 1, 2. 3when moving right and 4,
5,6, 7 moving left

130 If amimation not required and only one sprite s 1o be
displayed, which one?

160 Gets the delay factor —see lext.

17010 210 Instructions,

240 Sets screen background

25010 270 Setcontrol variables

280 Calls routine to point EVENTvector to program intec-
rupl routine.

|

280 Displays sprite for the first time

300 Enters the main program

310 Cleans up when Basic re-entered

370 to 490 Leftpressed. Decremant X axis value unless it
is already zero. Check If animation required - if so it sets
left flag and gets next character In the sprite sequence
from ‘animation’. Pass contral 1o Mover, which operates
the delay mechanism and calls the display routine

500 ta 610 Rightpressed. Increment X axis value unless it
is already 80 — width of sprite (contents of &7A). Other
actions as above

620 to 760 Downpressed/up-pressed. Control Y axis
value insimilar manner except animation nol used.
Where appropriate the above routines are called by the
key detect routine, “keychack’ page 70
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GRAPHICS I

MOVER
PROGRAM
DESCRIPTION
(cont)

770 to 910 Animation. Test the left/right flag (&75). if right
has been pressed the X axis value is ANDed with 3to give
asprite number in the range 0-3. If left has been pressed,
4 is added to make the range 4-7. Since the X axis is
increased or decreased only by 1 at a time this routine is
always able lo pass the next sprite number in sequence
fo the display routines,

920 to 1040 Mover |f no delay is required &76 will be
negative so the delay routine is skipped. Delay (see
accompanying text),

1050 te 1090 Nv, This is the vertical sync. pulse event rou-
tine which decrements &77 each time the event occurs.
1110 to 1490 Cv. Change contents of the event vector at
&220/&221 to point to above routine. Store old contents
so they can be restored when Escape s pressed to give
orderly return to Basic-not sirictly necessary in this
case but good practice. Also enable the vertical sync.
pulse event. Set variable offset into data tables. Caicu-
late maximum allowable X axis value given the width of
the sprite, and store this in &7A. This enables use of vari-
able-width sprites from designer program The storage
area for screen background is set up by inserting
addresses based on the size of the sprite into the address
fields in the 'replace’ rautine (see below).

1500 to 1740 Start. Put addresses of control routines into
table so they can be accessed quickly by the keypress
detecl routine.

1750 to 1890 Keycheck Executive section of program
from which all other control routines are accessed
Arranged as an infinite loap which can only be exited by
pressing Escape. See text

1900 to 2180 Keyvalid. If a 'valid’ key has been pressed
(ie any of the cursor control keys or Escape) an appropri-
ate value is returned in the accumulator. In the case of
Escape being pressed. the return address of the routine
calling kayvalid is pulled off the stack and a jump is made
10 the escape routine. This ends with RTS so with no

|

other address o return 1o control is passed back to Basic.
See text for explanation of values tested.

2190 to 2270 Geladdress. The value returned in the
accumulator by ‘keyvalid', if non-zero, is multiplied by 2
and transferred to the ¥ register, which is then used to
get the address ol the appropriate control routing. This
address is inserted in place of the dummy operand In
‘gotomover’, which is then called by the main control
section,

2310 to 2410 Escape. Replaces original contents of the
event vector, flushes the keyboard buffer and relurns to
Basic

2420 to 2450 Thi. Storage area for addresses of the up/
down/right/left control routines. Those with Basic 2 can
raplace NCP with EQUD elc 1o define zero byles, but it
isn't necessary. Note that 10 bytes are needed since the
firsttwo bytes cannot be accessed by 'getaddress’.

2460 to 2470 Olv. Two-byte storage area for original con-
tents of event vector

2480 Display Loads Y register with number of byles to be
written to each strip, contained in &78.

2510 1o 2640 Repiace. Return the original contents of
screen memory to location where last sprite has been
drawn - ie delete it betore drawing sprite in new position.
The low bytes of the storage addresses are dummies and
vary according to the width of the sprite.

2650 First. When a sprite is first drawn it is unnecessary
1o call ‘replace’ since there is nothing 1o replace, so the
drawing routine is entered here. The start addresses nl
the strips are and the

a little by accessing the ‘640 table in the OS HDM startmg
at &3C75. Start addresses of the sprite data are oblained
from the table at &12F0 {lines 3270 and 3440). are modi-
fied by the offset contained in &73 and inserted into their
zero page locations (&88 onwards).

3520 Loads Y register with the number of bytes to be writ-
ten to each strip.

3530 10 3540 X register set up to control writing

3550 Start of the main drawing routine.

3850 to 4170 Sh. This is what actually puts your spriles on
the screen and aiso what saves the background. The low
byte of all addresses shown as &C00 is a dummy which is
changed by the routine “cv' above, 10 accommodate
sprites of different sizes. The sections that write to the
separale strips are 'b2", ‘b3’ ete.

ZERO PAGE LOCATIONS USE

Number of sprite to be displayed.

X axis value —Q 10 79.

Y axis value — 0 to 255.

¥ MOD B atfirstthen 8 - (Y MOD 8)

+ 1to control display routine.

Animation fiag. 0 = no animation

1 = animation.

Left/right flag if animation selected

1= leftpressed 0 = rightpressed.

Number of vartical sync, pulse interrupts to
occur before sprite is drawn lo the screen =
delay factor - 1, so negative (&FF) if no delay
required.

Used to sense if vertical sync. pulse has
occurred. Is decremented at each such
interrupt.

Width of sprite in bytes * 8 = block size.

&77 =

878 =

&79 = {Width of sprite “ 8) - 8 = additional offset
into sprite data tables.

&TA = Maximum X axis value allowable (80 - width
of sprite in bytes)

&B0/&B1  Startscreen address for strip 1

&82/883 " " - w w2

884/885 W i " W owod

886/&87 4

&88/&89 stant aduress of sunte data for strip 1.

&BA/EBBB P " Wl g

&8C/&BD W o e %

BBE/&BF W W ow < wow A

& 12EF js part of the sprite data tables and contains the
number of byles in each block = 8 * width {in bytes - not
pixels).
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B.B.C.MICRg
Atwo player game of dexterity
set in Hozard County. Beat 2
your opponent to the jewels
and gold with the
help of your band
of cronies.
Includes police
cars and one
player practise
option.
(BBC version: joystick
& keyboard control).
Cassette: £6.95.




Speech Synthesizer
for the BBC Computer

@ Totally unlimited vocabulary is now possible

with the revolutionary "SWEET TALKER" Speech

Synthesizer for the B.B.C. A or B Microcomputer,
\ any series

\ ® The CHEETAH "SWEET TALKER" simply plugs
into speech socket IC39 within the computer.
No soldering, no cutting of tracks, no headaches.

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

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

AT 75 WHSMITH & +0 Rumbelows

Cheetah Marketing Ltd. oept au 24 Ray Street,
London ECIR3DJ. Tel:01 833 4909,
Telex: 8954958
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Come to our great

pre-Christmas bonanza!

QCT ({e)
(v #qe

BBC MICRO

Everyone who is anyone in the
exciting world of the BBC Micro
and Electron will be at our greatest
ever autumn show.

Waiting for you will be more
than 150 stands, packed with
hardware, software and peripherals
- some of which will be on show
for the first time.

And everything will be for sale —
much of it at really low, show prices!

Once again our team of experts
will be on hand to give you free
advice — an ideal opportunity to
find out all the facts on the latest
computing techniques,

Thursday to Sunday, October 25 to 28

Yes, we're back once more at the spacious

ALEXANDRA PALACE... where there’s
plenty of room to move around and inspect
all the latest micro goodies at your leisure!

Reduced prices for
School/College our Special Travel
Groups ' and Hotel Offer
Entry only £1 per student if
advance. Send your cheque
{made payable to Database
Publications) and SAE to!
Electron & BBC Micro User Show

at London hotels. Write to:
Travel Offer, P.O. Box 1, St.
68 Chester Road, Hazel Grove,
Stockport SK7 5NY

[fk D61 456 R383

Voild for o minimim of 10 people Micro User Show.

lEAVE MONEY with

Visitors to the Show can obtain
bookings are made in cut-price rail tickets from ANY | 50
atation in the United Kingdom
- plus special reduced prices

Albans AL1 4ED with SAE or
Telephone. St Albans 34475
queting: The Electron & BBC

ACORN USER OCTOBER 1984

price of £3 (adults) and
£2 (child

&
1 October 27
10am-4pm. Sunday, Cctober 28

Alexandra Palace
Wood Green, London N22.
" m ]
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from the author of Overdrive comes another superb arcade-action game. You must guide Wally the Boxing BE
Wallaby up the ladders to rescue the baby wallaby from its cage. The evil monkeys will try to stop Ually inhis S
tradks; he con kill the monkeys by a swift upper-cut, but watch out for the apple-cores which they hurl at him

without compassion. five sareens of inareasing difficulty with bonus fruit on eadh level. Yet another winner from |
Superior Software!

eoeNEL RELEASER 0 0

ComptMmMMomgnan
Computers, C«

e
1 x5
rxExrxrEEEgExEEEEEr

&

SMASH AND GAAB (32H) £7.95
An excellent ond orlginal arcade-style gome in which you toke the role of o
robber aiming to snatch bags of gold from the bank. A policeman s ofter you
...he Is able to jJump ot you or squat down ond tnyto hityou with histruncheon.
You must also keep deor of the flying police cones and floating dustbin lids.
There ore 3 fascinating saeens of action induding ploy streets with bouncing
balls, one-woy streets, conveyor beits, troffic lights and police-bores. A
novel and omusing gaime.

OR JOVSTICKS,)

*eeNEU RELEASER 0 e

SUPERIOR SOFTWARE LTD.
Dept. AUIC, Regent House,
Skinner Lane, Leeds 7

Tel: 0532 459453




fcompatible, 128K RAM.
320K Drives. Pri
plect Writer, Perfect

£1437 inc. VAT

itor available at extra ¢
555

1BM compatible, 128K RAM,
k J60K Drives, Price includes: Wordstar,

£1148 inc. VAT,

nilor available at extra cost)

Epson 400K— 200K - 800K
plus new 34" Epson Drives
and 100K Superdrive from

£329inc. VAT.
200K

62 file names including cable and power lead.
Send £215 to include VAT, p&p. 40 Track
inc. formatting disk & manual. Single & Double

n £199 inc. VAT,

ludes free software tape

3C-B from £399 inc. VAT, )
ludes free tape recorder Full range of
vare and Disk Drives available.

ERS
r Printers
Daisywheel
yitep

pson Fx 80
uding lead for BBC. £399 inc. VAT.

~

""" 1 Diskettes

Memaorex. in pa
SS 40tk
DS 40tk
SS80tk.
DS 80tk
Including VAT, p&p.

400K
124 file names including all necessary leads.

Send £399 to include VAT, p&p, 80 Track

ine, formatting disk & ITh_lI'ILlEd. Single & Double
800K & BOUK Switchable

124 file names including cable & power lead.

Send £490 to include
Send £499 for 800K

MONITORS -
Sanyo/BMC £110 inc. VAT,

12%amber or green screens.

Full range Microvitee colour from £199.
Call for our full price list.

e 33 ACCESSORIES
””’ ) BBC Stands
Dust cove
ifor BBC,

I)h}. storage hn\u

Drives and
Printers)

ﬂICROWARE

Street Hanley Stoke-on-Trent
883
Upper Norwood London SE19

Road London N19 585

01-272 6398

| enclose my order for the above products.

Name.

Address

Signed




EPSON LOW PRICE SPECIALS
FROM £199.00

EPSON RX 80 100 cps

EPSON RX 80 FT 100 cps  §285

EPSON FX 80 160 cps  Saaf L‘.!M 00 PLUS
EPSON MX 100 100 cps 5475 £369.00 VAT
EPSON RX 100 100 cps 458 £385.00
EPSON FX 100 160 cps 5569 £499.00

JUKI 6100 — 5399 £349.00 . var

20 G Biarectgnal & Logie
— S Fropacadi
paci n\; Worgstar
compaiabie. 2K Bufter
43 inch Platen:
Underine; backsooce &
iots mere: Cenionics
riace Slandard
Opnonal K235 ratior ang

Sheef Feeder

Friction and fraclor feea
standard. 80cps. Bl cnwnhanm
ing 13 %

superscrips. talic
prinfing and oo undet
lining. Conaensed, empha:
LBAdied and doubia ke (Con b
Tried 1 @ ing) Raraliel interiacs fed a3
slandara

ADMATE DP80 — 522‘?2169 00 « var

Tne Admale DP 80 has o orge

range of leqrures and o o

or1GD, Icea for e Nest ime.

user. B0 cps; 80 colum:
1

grophics. sub
suparscripl. outo unde
line. condensed, empnosied
expanded and ialic prnt

A wonderful spporturity 16 gurchase a
doisy whesl printel a1 @ price you
| can aftord) Feqtures include. 16GPS.
A Bi-directtonal, Lagic seeking:
Proparonal 50(](:\!! . WordStar
compatible: 13° platen — 12° print ine:
. 1,/’ Autoscore:; Bold ond shadaw printing: Sub
NG superscripts; QUME compatible rbbons;

QUME compatibie Daywhess. 4 1evel Imisiion contial

Frints origingl + 4 copies; Low notse.

P
APPLE TAUGHT
MACINTOSH ABOUT
MAN, NOW MAN WANTS
MACINTOSH.

Introducing Macintosh.
Macintash’s brain Is fhe same
blindingly-1as! 32 b

MCa micro-
processor that
powers the Lisa
personal
compute
Its heart s the same Lisa technology of windows. pull-das
menus, mouse commands 32-bif power mare usatul by m
Macintosh far easier 1o use
Now for some small lalk
If the problem won't come o Mocintosh, you can always i
Macintosh 1o the problem — it weighs ¢ pounds |ess than
most popular portable computer.
Just pick Mocintosh up by ifs built-in handle, ond cary
A microcle of miniaturisation is Machintosh's bui
its. dwscs slure 400K — more than conventionatl §]° flopps
Progra
There are ulreuﬂv plenty of remarkable programs availal
keep Mochintosh busy. Like MacPaint a program that, fefgy
first time, lets @ personal computer produce virtually any
\Imuge tha! the hand con creale.
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* MACINTOSH AND PRINTER DEMONSTRATIONS
DAILY AT OUR SHOWROOMS ON THE HOUR

080,
KAGA TAXAN 810 — £329 £289.00 + val

cols; High speed printing.

160 cps; bi-directional logic
ling: fanlastic 27 ops near lstier quality; 23 x 18 malrix; very
Quiet — less than 80 Db; 4, 5. 6, 8,40, 12, 17 cpi. down loading for
roplional characters. high resolution graphics: handles
rious forms, roll paper, fan lold. single sheel and multiport

Gopy paper. Also available — wide bodied Canon PW1156A of
A TAXAN KP910 — New low prices!

DAISY STEP 2000 — 5200 £249.00 + var

18 cps; Bi-directional logic seeking: 10. 12,

15 ops; Wordsior compatible; 13 inch

platen; 12 inch print line; auto under-

> o scare, bold and shadow printing;

/— Tubscripts and superscripts; Qume compatible

> daisy wheel; opfionol ractor ond sheet feader;

2" optional RS232C serial inferface; low noise; low cost;
reliability.

&'s more software on the way from developers like w
icrosoft, Lotus and Software Publishing to mention a tew. And
Biih Macintosh BASIC, Macintosh PASCAL and out own
aciniosh Toolbox for writing your own mouse driven
piogioms, you could furn a few bob in your spare lime
A right connections
On the back of the machine, you'll find builtin RS232 ond
22 Applebus serial communication ports for connecting
15, modems, and ofher peripherals withoul adding
ensive cards. If you wish 10 double Macintosh’s storage
an external disc drive, you don't have lo pay for o dis¢
roller card — that's buill in 100
of extras
geinfosh has @ buill-in polyphonic sound generator capable
ol producing high-quality speech ond music.

infosh outomatically makes room for illustrations in text
int = virtually any Image the human hand can create.

ficrosoft’s Multiplan for Macintosh. P,

ACORN USER OCTOBER 1984

* SUNDAY OPENING
* 24 HOUR

DELIVERY SERVICE

* COMPREHENSIVE

TECHNICAL SUPPORT

THE GRAPPLER — £448 £102.00 + var

Your Commodore 64 can print like a pro!

The Grappler offers a complele answer 10 printer
interlacing, with many capabilifies unique in the
Commodore market place. Complete signal
fronsmission oliows many populor name brand
printers io operale perlectly wilh the Commodore &4
Even Commodore's graphlc character sel can be
reproduced on Epson, Star, OKi, Brother

Prowriter and other popular printers

Prints screen grophics without softwore

Graphics screen dump routines include tofaled,

Inversed, enhanced, and doublé sized graphics.

Complete emulation of the 1525 printer tor printing
ommadores special charocters

Text screen dump and tormatting commands.

22 unique text ond graphics commands.

CANON PJ 1080A — £455-£399.00

+ VAT
Seven colout printer ideal for the BBC, Sirlus, Apple,
etc. Seven colours prinl on demand ink jef printer. 70
eps bi-directional; high resolution graphics; will print
on acetate sheets lar overhead projection; long life
ink cartridges 3.5 million characters per cortridge;
elght bl paraliel interface; Epson compatible: easily
replaced colour cartriages: accepts single sheets;
interchangabie charocter sets.

24 nour nationwide delivery by Securicor £9.50 + VAT
Bankers orders; Building Sociely Cheques: Posial

Orders; same day despoich, All orders covered by the
Mail Order Prolection Scheme.

MANY MORE
PRINTERS AVAILABLE
1,000s OF BARGAINS
— SEND NOW FOR
THE FAMOUS SCI
(UK) CATALOGUE

FAST Mail Order

SCI [UK} Unit 18, Inmans Lane, Sheet,
Potersfield, Hants GU32 2AN
Froepost Mail Order

SCI (UK] Freepost, Petersfield,
Hants GU32 2BR.

Tel. 0730 68524,

Telex 88626 MYNEWS G

AT OUR MAGHIFICENT NEW
SHOWROOMS AT
42 High Streel, Petersfield,
Hants GU32 2JG.

We wiih 16 ackTowlecgn
0wl KACwD HODE

marks used In e

adverlismant
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THREE NEW PROGRAMS FROM MICROTEST 7

DAIRYFILE FOR
DAIRY FARMERS

Keap on that scanamic line between ovét and
under feading!

Save tima recording mik yield and calcalating
feed amaounts

Quickly decide feeding policy with the
“Monthly Calving Group’ Performance Graphi.

Piint out s mcording sheet with cows in
numancal oeder. Print oyt guphs or tables of
individusl cows ot Monihly Groups showiny

serving snd pregnancy da s iilness record.
Calving Ingex, waekly and running tolal
WMisrgin ower Concentrate. See a1  glsnce covs
due for serving, pregnancy diagnosis and
drying off. Keep track of weekly total faed cost
and milk sale price

All this and more with DAIRYFILE.

Pradict cow o Monthly Group total factation
yild.  Compare with = Standard  Lsctation
Curves. Al oid dals preserved - compare
Monthiy Groups ovar the years. Which i the.
most profitsble month?

Find out with DAIRYFILE - for up 16 200 lac-
1ating cows

£69.00 inc. VAT (disc oniy) + plp 50p

2 x 40 Track Drives Requied or 1.0r more 80
Track Drives. Plaase state which when ordenng,

SATAN'S CHALLENGE MICROTEST FONT ROM
or (Nevil Rides Out) | (o _.,,.,.ki
now chiraciers and fonts iom vous

Cassg
P

Microtest Starstick ROM & Joystick Package

Now available the Starstick ROM and Joystick. This comes in three forms:

ad
Hr a-mnsmvdlmwu ) lnﬂ
e £7.95 FAT

50p.

Camputer. Oruwumm Ou steioce oL
e scrme, il you have 10 40 i usa the inbulll sormeri
ity 10 prouce a hard copy on 16 paper. !

Trping "HELP FONTS pives wou a st of avofiabia
an the blocks of chatacters which they rpiace.

Avalisble fors ave

“Accants snd miscelianeaus

*Block Smal capitals.

“Data Liks th botioms of cheques.

*Gruak 5 38 Grush to me 10! !

“doinnd Stmdid capists wiin {oined u
e cas

“Mathe A min ol untl now unobtainatl |
Mattvematical symbols.

“Mincalianoous A o odcives which oltan are vin
nacessary.

“Yhick Thick tear (for MODEs OB3) in
eahance 8D cohumn mod

o A
Thin ost. (o MODEs 285) whih!

“Thin
mades. 2 & 5 much more
ablo or porbips “READABLE"
“Vartical Fos satling graps in  vestical piane
“Mode i o, o Sk, meecn
arly e
*S Dump A o aclity g pison !
serven dump of srx moxis from O
Unciuting 3 txt oply dums i rm:
g bl T8 24 o0, e, YO, HTEO
ol making & dAVCul L it
can Mgy, aAct wil aiep rotaGe the pietura throeigh 81
ogress as wel a3 baing able to ROSTION the picture

wihare Lateesily across the peper

The ROM uses stisokriely na uset memory and tan bo used
with word processors eic, &3 weil as with Aoimal wed
pirograms. .

Diso £9.458 inc. VAT

£17.50inc. VAT
+ plip 50p.

B0 V1o

lAJﬂn OMmdr---L 1 Joystick
ice 17.95 + VAT = 19.84
(B) Th- surmck ROM and O.un:kshm 1l Joystick
Price 19.25 + VAT =

{C) The Surmcn ROM and p-lch lead, choose
your own Spectrum/Atari style joystick

Price 15.26 + VAT = 17.54 |

Post and Packing £1.00 jnc. VAT per item

This #nables you 10 Diug the Ragped action self centring joysti

onty available for the Spectrum/Atari/CBM machines into the user port of
Modef 4 users pleass note NO ANALOGUE INTERFACE

€0

5 untif naw

Disc Lisars Note - prassing BREAK, SHIFT-BREAK o CONTAOLBAEAR
does. nat modify 6r destroy the STARSTICK software so Dise Users
please leel free 10 Boor

The
o

saftware patch pravided in_the
ing Commants 1o your o

& SR s e STARSTICK A0

upt driven and adds the

T W T T T = NSTH the STARSTICK KUM
Enables you to use our
Jjoysticks even on programs P
that do not offer joystick * NPRUSE wum Sn',f,.u.w"fn"nl‘m e
capability. = "RAME predafines oy ororooors Set up for soTtware
mouses plograms
2+ WL XEVE gapiays currenty seiected koy protocs
*  AEPEAT enables suin-repeal
NREFEAT asbies uto-sepa
DEALER ENQUIRIES available from
exvonT Opoens MICROTESTLTD i)
WELCOME 18 N dy Way, Bod Cornwall PL31 1EX

Tslephone 0208 3812
GOOD OEALER
Large picture shows BBC Computer Syslemana a Quickshot Il Joystick. Smallinset just a few of the
joysticks that will work with the patch fgad. Screenshot by kind permission of SUPERIOR SOFTWARE
Al microtast ROMs are fully TUBE® compatible, {TUBE® is a reg trademark of Acom Computers.)




l COMPETITION

ANNIVERSARY
ANSWERS

Simon Dally separates the winners from the wallies

among the entrants to our 20-question birthday quiz

featured, complete with tie-breaker, in the July issue

the second birthday of Acorn
User was the easiest ever
{thanks to the generous nature of our
editor). Many of the 250-odd entrants
pointed this out. But, alas, only about a
third of all entries proved to be correct!
The commonest mistake made was
to think thal the first computer 10 be
sold for less than £100 was the ZX81 In
fact, it was its predecessor, the ZX80,
though not & few of the entries thought
it was the Atom. Also, an enormous
number thought the Basic statement
DIM A${20,2) produces an array of 40
elements: in fact itcreates 63 - remem-
ber the first element will be A$(0.0)!
A few entries even managed to get
the date of the original issue of Acorn

OUR July competition celebraling

User wrong — despite the fact that all
over the magazine were plasterad the
words ‘second anniversary issue’! Ah
well, If there's one thing queerer than
folk, it's Acorn User co

*, and Charles Williams of Coventry,
whose slogan was: '. ., because it Is
Authoritative, Claritying, Outstanding,
Relevant, Necessary, Useful, Sensible,
Ee , and

entrants. .
The correct answers were:

1)b: 2)a: 3)c; 4)b: 5)b; B)b; 7)b; 8)b: Sjc:
10ja: 11)b; 12)a; 13)b; 14)b; 15)a: 16)a;
17)c: 18)b; 19)a.

Judging tiebreakers ('] like Acorn User
because ., ') is never easy (sob

now | know how washing-powder
manufacturers feel) but in the end, we
felt the best two were from M Fulker of
Hungerford, Berks, who wrote: ' it
gives a profusion of solutions to Basic
confusions and programming iflusions

very good vailue for money. ...

A consolation prize goes to Nick
Evans of Grimsby, who appended his
corny pun with the message, ‘Well,
what do you expect for a T-shirnt?". The
dutfer's prize goes to C M Hempsell of
Hitchin, Herts, whose slogan was 'l like
Acorn Useér because the competitions
are so easy’ - but he got no fewer than
three of his 19 answers wrong .,

The 20 winners of the first prizes (five
packs of software) and the 10 winners
of the second prizes (Acorn User
sweatshirts) have all been notified

HARD DIAMOND

This month’'s gem:

a palindromic puzzle

HIS month's problem is taken from

the shortly-to-be-published Cen-

tury/Acorn User Book of Computer
Puzzies, which is the resuit of the com-
petition we set you earlier this year,
inviting you to send in your own
puzzles. This one was submitled by J
Oldroyd of Batley.

Look at the diamond of letters. The
object is to find as many ways that the
palindromic sentence RISE TO VOTE
SIR can be read (a palindrome, just in
case you don't know, is something
which reads the same both backwards
and forwards).

‘You may move in any direction to an
| adjacent letter and you can use the

same letter twice or more.

Incidentally. J Oldroyd's program
goes on to solve all palindromic
puzzles of this nature.

Answers on a postcard, please, to
October Competition, Acorn User, Red-

x
T
Eope ey
%t v
T O
T m e T
Dt —
Bhwew
=

Temm
DeamEOCOEmn =D

wood Publishing, 68 Long Acre, London
WG2E 9JH. to arrive not later than
Friday November 2, 1984. Prizes of two
Acornsoft packages (worth £20) will go
to the first five correct solutions taken
from the bag. Century is offering six
copies of the book to the runners-up.

BOOK OF
COMPUTER
PUZZLES

® e

e LS

<>
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Remove your weary fingers from the fire

s and climb aboard your magic
carpel te enjoy

delightful

PROGRAMMED BY.
DENNIS IBBOTSON

EDWORD

| word pr: for the BBC
microcomputer

BBC INTERFACING COURSE

Introduction to the use of microcomputers as
controllers of external equipment

DIGITAL ELECTRONICS TASTER COURSE

Introduction to microelectronic digital circuitry

KEYMASTER

Keyboard emulator for the BBC microcomputer

These and other educational/computing products are
available from
Depl AU10, CLWYD TECHNICS LTD
Antelope Industrial Estate, Rhydymwyn
Mald, Clwyd
Tel: Hendre (035283) 751 ‘

a0

Something ne
from Cﬂ?

ur highly successful Advanced Us
Guide for the BBC has now been
joined by the Advanced Basic ROM
User Guide, which delves deep inte/
BBC micro BASIC | and BASIC 2
ROMs, At £7.95, it's essential for
serious user. We have also introd
hard-back ring-binders for the A
User Guide and our Advanced User
‘Guide: available at £4.50 each.

...type'n'talk...
Simply connected ta any micro, this
is a powerful speech computer with
sophisticated software: it will convert
any text into speech faster than it can
be spaken. This is our own product.
developed and manufactured in Cam-
bridge.

£171.35,

and disk drives. ..

The new generation of TEAC 5" 4

line disk drives offer high perform:

atincredibly low prices.

Single drives: 100K £120; 200K €1
400K.E£180.

Dual drives: 2 100K £295;

2 200KE125, 2% 400K £450,
Disk with power supply extra £
All drives are fully cased and complete

with cables and format disk—ready to

use and
We offer a number af systems ..
complete packages for word- e .
processing, fram £658 to - |
£1860. Pictured here is a ¢
BBC-based system BBC ‘B +
DFS, Philips green monitor,
100K, disk drive, Wordwise,
dot macrx printer, leads —
ready to use, at £875
including VAT

W stock 2 vase range of micros,
printers. monitors, joysticks .. . phone

Cambridge

or wite for our complete price lst. Al Adieroc pu
prices fisted include YAT. Credit ic! om
terms available for orders of £500 or Centre

ver—ask for details. See our ful
stack on Prestel 377S50875/76A—
updated weekly

The Peripheral

ORDER FORM
To: Cambridge Microcomputer Centre, 1514 East Road, Cambridge CB1 100
LI Pioase supply the following iems, as described abave

TOTAL €

| enclose a cheque for £ ___ or please debit my Acress/BarclayearDines)
Ames vard rwmber (T | | | | | 17 ]

L1 Please send me your price fit and catalogue

MNama

£5.00

Addenss

Signature

*gelese whers mappleatie
Pleaae sfow

r
1
1
|
|
I Delivery charge (free delivery on baoks)
|
1
|
|
|
|
|
|

ayater delivary, Prices vaic i UK. orky —pleas seashan or write {ox avenas
e

S
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 Poiscs

TAKE COMMAND " *

\j

OF THE 8271 CHIP .

By programming the floppy disc controller you can

out-perform the DFS. Richard Harris has the details

{FDC) chip is a complex piece of

electronics, allowing relatively
easy control of up to four disc drives.
This article will try to explain how to
program the 8271: it will not cover the
circuitry of the disc interface since
there is no benefit from aitering this
The circuit itself can be found in the
User Guide and Advanced User Guide.

Why bother with programming the
8271, since the disc filing system (DFS)
does it all for you? There are several
reasons. First, simply 1o know more
about how your computer works,
especially as little information has
been made available on the disc inter-
face. Once mastered, it is possible 1o
write your own data handling routines
which for some applications are more
efficient and quicker than those in the
DFS. You will also discover some of the
tricks to protect your discs and, possi-
bly. to make backup copies of other
discs, Itis also possible to modify pro-
tected programs: at the end I'll show
you how a simple change in Avialorcan
bemade to alter the keys used.

Figure 1 shows the overall struclure
of the 8271, and details of the control
logic and registers are listed infigure 2.

The value oblained from the Result
register gives the following information
about the command just processed

Bit7,6 Notused
Bit5 Setif deleted data found (see

THE B271 floppy disc controller |

o
Bit4.3 Camp\ehon types:
good completion
system error, may be
recoverable if retried
1,0 ="fatal error’
1,1="fatal error’
Bit2,1 Caompletion code {see below)
BitdD Notused

o

TypeCode Meaning

00 00 goodcompletion

0.0 0.1 scanresult-seelater
00 1.0 scanresult

01 0.0 clockerror

01 01 lateDMA-seelater
01 1.0 IDCRCerror—seelater

INTERNAL DATA BUS
1. [ Paraiiel
E toserial | 3
CPU data bus convertor
= Discdrive
B : 2 oo -+ ose
L — |
: - = 1
1 £ ] Registers
L !
—_— ~ Single bil control or data line.
——— Eight-bil data bus
Figure 1. Overall structure of the 8271 chip
Register Address in BBC Type Comments
COMMAND &FE80 Write The varicus commands
are entered here
PARAMETER &FEB1 Write Commands take up to
five parameters,
entered here
RESULT &FEB1 Read
STATUS &FEBQ Read
RESET &FE82 Write
All data transters occur at address &FE84, both reading from the disc
and writing to it

Figure 2. Details of the 8271's conlrol logic and registers

01 11  dataCRC error - see later
1.0 00 drivenotready

1.0 01  write protected disc

1.0 10 trackzeronotfound

1.0 1.1 write faull

1.4 0.0 track/sector notfound

Incidentally, these are the values given
in the Acorn DFS errors 'Disc fault at
'and ‘Drive faultat. . .°
The Status register gives information

aboutthe 8271's internal working:

Bit7 Command busy: setto 1if pro-
cessing command

Bité Command full; setto 1when
command written to 8271 and

cleared when begins process-

in
Parameter buffer tull; it setto 1
further parameters should not

Bit5

| be written.

Bit4 Resultready: after acommand
is completed bit 7 goes low and
this bitis setto 1. itis cleared by
reading the result register.
Interrupt request; reflects state
ofinterrupt line. Cleared by
reading result register
Non-DMA data request: if DMA
is not being used, setto 1l
interrupt s for data transfer
rather than end of command

Bit3

Bit2

ACORN USER OCTOBER 1984
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: Game forasong ...
mnr.m GAMIES at £2.99

The LAUGHING nunu told us that it won't be long tll Another great
anditw, itso, challenge from

unu\|>-eendofn¢mn,muu|beumngmmlom

BEST GAMES at the SPECIALLY REDUCED price of English Software
£2.99 nstead of the usual prices of £5.95 and £7.95 -
that's 2 SAVING of between nearly £3.00 and £5.00 per
game!
These titles ONLY €2.99 each -
m A" samg  MocABloc 295 £4.98

3¢ aao
g e 795 4496 G55 save

ia ;
uscn P o ;‘:;g;m e i taken over our dilithium
Braintorm £7.95 6496  Langfall £135 4496 mines on the planet

Seaddventure  £795 GASE  SpacrAdventure  £7.95 4494
Check Qut £7.55 4496 Jungle live 95 4.9

L e e g€ e o U= Chechowt your tough challenge.
o e S ot v 00 m:.;:&%.w s Bt wraieh il

I Veghly o e
Tremch - b eatel
ot yous B 1V
i e 4
oy 8 gocd time” e
mputer Ca
uynurlxm\ RETAILER does not stock these GAMES at
SPECIAL LOW prices, simply send a cheque or PO for l!.l'fe
ACH GAME you want pius 50p pomg: mu'ﬁa.mng [howﬂer
many GAMES you ORDER) to the ‘'GRAB IT LE YOU CAl
Department, Virgin Games, 2-4 Vemon Yard, Portabello Ro
London W11 2DX. e -

CANBE YOUR
A STEPPING STONE
TO EFFECTIVE FINANCIAL AND
ADMINISTRATIVE CONTROL

m“"" he be at stz k
e e |

eman Sid'is
ble on cassette for just
}.7 93, s0 beam vourself into

1 PAYROLL £29.95

2 PURCHASE/SALESLEDGER £29.95 | ALLPROGRAMS AVAILABLE | ;
3 STOCKCONTROL £17.95 | ASABUSINESS STARTER 4
4 NONVATACCOUNTS £17.95 | PACK FOR THE SPECIAL

5 CASHPLANNER £12.95 | PRICE OF £99.50

6 MAILING LIST £17.95

THE PRICES ABOVE ARE FOR THE CASSETTE VERSION OF
THESE PROGRAMS, DISC VERSIONS USING RANDOM
ACCESS FILES ARE AVAILABLE FROM OCTOBER 1ST 1984

ALL SOFTWARE PROVIDED BY ABACUS, IS FULLY
SUPPORTED BY THE COMPANY.

——

21 UNION STREET
RAMSBOTTOM, LANCS
PHONE: 0204 52726
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DISCS

~ Bit1.0 Notused
Areset is initiated by writing 1 and then
01o the reset register. All drive controf
signals go low, commands in progress
are aborted, status register flags are
cleared, and an idle stale occurs until
the next command is entered. This
mimics a hard reset via the reset pin.
The operation of the 8271 falls into
Ihree phases.

1 Command phase.

This starts with the issue of a command
after checking the status register ta
ensure the B271 is not busy. If para-
meters are needed these are then
issued, checking before each one that
the parameter buffer is empty. Failure
1o check may resuit in loss of a para-
meter.

2 Execution phase.

During this phase the compuler can
ignore the 8271 until the command is
completed, This will be signalled by an
interrupt. For this to occur a special
chip is used to handle data transfer: a
direct memory access device (DMA).
The DMA can address, load and write
o memory during part of the clock
cycle not used by the central pro-
cessor; the only information the DMA
needs is the start address in memory
for the data transfer. However a DMA is
not used in the BBC micro, so any data
ransfers needed (each byle) are
signalied by an interrupt and pro-
cessed by the 8502, Because of the im-
portance of this data transfer and the
high speed at which it occurs, the high-
priority non-maskable interrupt (NMI)
is used, overriding any interrupts from
internal timers, analogue to digital con-
vertors, keyboard and so on which use
the interrupt request (IRQ). In the BBC
micro the routine to handle NMI inter-
pts is based at &D00 and only very
urgent needs are allowed to use it
These are the disc and Econel inter-
faces so far,

3 Resuitphase.

This notifies the successful completion
| of the command, or an error occurring
| during the operation.

Fortunately, the Acorn DFS provides a
| routine to carry out most of the complex
| control of the 8271. OSWORD routine
‘with A=87F which performs ‘read/

wrile & sector’ as detailed in the DFS

manual. In fact it will do much more
| han just read or write a sector.

As with all OSWORD routines, the
| 8802 accumulator {or A% if called from
‘Basic) indicates which routine, while
{the X and Y registers (or X% and Y %)
hold the address of the parameter
block (%= low byte, ¥ = high byte). The
\call address is 8FFF1.

The parameter block is as follows:

Offset from
base address
0 Drive number
Address in memory
where data is to be sent
tc or from disc
Number of parameters.
needed by the 8271 com-
mand
8271 command
1st parameter
2nd parameter
elc
This routine handles ali three phases of
the B271 oparation. On completion the
byte above the last parameter will con-
tain the value in the result register and
should contain zero if successful.
In Basic a simple routine would be:

10 DIM block 20, data 256

14

o@mu;

1000 A% = &7F:X% = block MOD
256:Y % = block DIV 256

1010 block? 0 =drive

1020 block! 1= data

1030 block? 5= nootpar

1040 block? 6 =command

1050 block? aram |

1080 block? 8 =param 2

1070 CALL &FFF1

1080 IF block? (7 + noofpar) < >0
THEN PRINT “error!™

Before detailing the various 8271 com-
mands, the layout of data storage (or
‘tormat’) on a disc must be understood.

Data is stored in concentric ‘tracks’
around the disc, there 35,40 0r 80
tracks depending on which type of 5} in
disc drive is in use. The 8271 will also
support 8in drives. Each track is subdi-
vided into a number of 'sectors’, which
consist of an Identification (ID) field and
a data field, The number of bytes of
data per sector depends on the number
of seclors per track. The ‘first’' sector on
a track is identified by the ‘index hole',

]

the small hele in the disc which allows
a photocell 1o detect a pulse of light
once per revolution of the disc. The first
seclor is the one thal immediately fol-
lows the light pulse.

The general layout on each track is
shown in figure 3 and the 1D fields in
figure 4.

The 'gaps’ are fixed or variable
numbers of bytes that prevent sectors
overwriting each other if the disc revol-
ution speed should vary slightly.

Both the ID field and the daia field
have additional bytes called the Cyclic
Redundancy Check {CRC) bytes. The
value of these depends on the value of
the rest of the bytes in the field and
allows a check on the accuracy of sub-
sequent reading of the field. While
reading in the byles, the CRC value is
recalculated and compared to the orig-
inal CRC: if these are not equal an error
must have occurred and one of the
error codes is generated.

The relationship between number of
seclors per track, sector size, sector
length (number of bytes of data) and
gap sizeissetoutinfigure5.

Gaps 1 and 3 can be varied if desired:
2 and 4 are fixed. 1, 2 and 3 have six
additional bytes, always present, which
act to synchronise any reading or
writing operations. This gives a total of
3125 bytes per track, with a maximum
of 2560 bytes of actual data. The format
command (see below) also expecls
details of Gap 5; this is used only with 8
in dises and should be set to zero with
5} indiscs.

It mignt be useful to describe some
tricks that can be done with the format.
With a 40-track disc one can command
the drive head 10 be stepped to any of
these, ie 0 1o 39. However, one can
number the track in the 1D field anything
from 0 to 255. One could step out to
track 5 and then fool the 8271 into think-
ing that the current track is 78, for

Figure 4. The ID fields

- : = —
Buni [ im:[onu.mn a-ps] D | Gap2 | Data, seclar 1 qu

No. of seclors Size/length Gap1 Gap 2 Gap3 Gapd
18 o 128 16 11 1" 24
10 1 25 16 1 21 30
5 2 612 16 1 74 88
2 3 1024 18 11 255 740
1 4 2048 16 1 o 1028
Figure 5. of per track, secior size and length and gap
size
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Sunergy Socftwaore

PROFESSIONAL SOFTWARE FOR THE BBC MICRO

EASIPLOT

EASIPLOT is a sophisticated AND user friendly graph package for the
BBC Micro, placed 14th in the top 20 Educational packages by the.
leading Educational Computing Magazine. EASIPLOT has also come to
be regarded as an ‘outstanding business package’ and ‘excellent value
for money”

Note- EASIPLOT 3 comes complete with the number charting
program DATA PLOTTER with graph magnification, colour and
moving average facilities. SUPERB VALUE AT £2295

EASIPLOT FACILITES DISK CASSETTE
Line, Bar and Pie Charts YES YES
Auto & Manual Scaling YES YES
Grid & Scatter Options YES YES

No of simultaneous graphs 5 3

Overwrite memory YES NO
Screensave faciliry YES YES
Screendump facility YES YES
Fixed description per graph {char’s)  up to 200 100
Full plot and axis editing YES YES
Save, Load & *CAT facilities YES YES
Single file selection YES NO
Operating Manual (pages) 52 52

All our programs will produce hard copy on the following printers:-
EPSON (entire range), Shinwa CP80, Star DP 510, Seikosha (GPBOA &
GP100A). Share Analyser will produce reports on any BBC compatible
printer.

PLEASE NOTE:- Our programs CANNOT BE OBTAINED FROM YOUR
LOCAL DEALER s send for details NOW.

PROGRAM PRICE
Data Plotter {cassette) . . Model B & Electron £7.00
Data Plotter (disk) . . Model B £8.00
Easiplot | {cassette) ., Model B & Electron £1595
Easiplot 2 (disk only) . . Model B £1995
Easiplot 3 (including Data Plotter-disk only) £2295
Share Analyser (cassette) .. Model B & Electron £14.95
Share Analyser {disk only) . Model B £1995

Disk orders. . please state 40 or 80 track (add £1 for 80 track and £1.50 for
overscas arders), We will upgrade Easiplot 1 o Easiplot2 for £7 (£10 to
Easiplot 3).

Write for full details of all our programs or leave your name and
address with aur Answerphane service (Luton 33858)

All programs are normally despatched within 24 hours

SHARE ANALYSER

SHARE ANALYSER is a sophisticated portfolio reporting and
analysis package designed for the small investor. The disk versij
a capacity of 20,000 SHARE PRICES and up to 320 buy/sel
covenng 20 share names. Share Analyser has facilities for
flexing and multiple merging of graphs and a variety of seled
indicators. SHARE ANALYSER 1S A MUST FOR THE INVES]
AT A BARGAIN PRICE.

PROFIT STATEMENT

NAME BRITISH PETROLEUM
DEALINGS
Bought Av Price Cost
600 i38 2028
Sold Av Price Income
300 426 1278
Held Curr Price Mkt Valn
300 4 1314
Gross Profit 564
Income 257
Expenses 101
Net Profit 720
% Gain =36
SHARE ANALYSER FACILITIES DISK CASSE
No of prices stored 20,000 Appal
Max no” of Holdings 20
Transactions per holding 16
Range adjuster YES
File Manager YES
Printer Manager YES
REPORTS PRODUCED:-
Portfolio Valuation YES
Portiolio Profir Analysis YES
Share Profit Analysis YES
Share Movement Analysis YES
Transaction Record Report YES
File Status Report YES
GRAPHICS FACILITIES:-
Magnification option YES
Grid YES
Autoscale YES
Screenwrite YES
Screendump YES
SELECTABLE GRAPHICAL INDICATORS:-
Lagged Moving Average YES
Centred Moving Average YES
Rise and fall indicator YES
Weekly/Daily Low indicator YES
Superimpose Facility YES

Send cheque PO e o
Synergy Software, 75t Andrews Close, Slip End, Luton, LU 4DE
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' DISCS

instance, whereas the usual DFS com-
mands would simply report a disc error
with this format. Thus one can talk
about ‘physical track numbers' and
‘logical track numbers’ (ie, that in the ID
field). Logical track numbers do not
have to foilow any particular sequence;
they can even be in reverse order
(normal is 0 outermost).
~ The same applies to sectors; with a
10-sector format, the physical numbers
would be 0 to 9. They can be given any
legical number between 0 and 285, in
‘ any order, not necessarily sequential.
There are, however, advantages to
using sequential addresses in ascend-
ing order. The 8271 can be ordered to
Ioad into memory more than one sector
ata time - for example start at sector 3
and load in four sectors. This will oceur
only if sectors 3, 4, 5, 6 are on the cur-
rent track and it will be much quicker if
they are in ascending order.
Interestingly, most efficient opera-
tion of the normal DFS occurs if physi-
cal sector 0 does not have logical
auraber 0 on each track.
Thus if track 0 has sectors

0,1.2.3.4,5,6,7.8.9
track 1 should be

7.89.0,1,2,3,4,56
and track 2 should be

4,6,6,7,8.9.0,1,2,3

| Consider lpading a program which
tovers more than one lrack on a disc
without these sector offsets. The
sectors on the first track will be loaded
to sector 9, then the head will be
stepped out to the next track - o just
miss sector 0, as stepping is not instan-
taneous, A complete revolution of the
disc then has to occur before sector 0
reappears. The offset described above
ensures that the first sector encoun-
tered after stepping is 0. The actual off-
set needed will depend on the disc
drive characteristics,

8271 commands

The general format of the command
byte is for bits 6 and 7 to select which
drive is in use, and bits 0-5 to specify
the command. OSWORD &7F sorts out
‘which drive {specified as the first para-
meter); so bits 6,7 of the command
appear irrelevanl. The DFS manual
suggests they are setto 1,0, je &40. This
value should be added o the command
value given below (eg, ‘read data’ &13
becomes &53 for the OSWORD para-
meter block).

SPECIFY
Command byte = &35
Uses four parameters.

This command is used to initialise the
B271 with the physical properties of the

drive in use. it can also be used to tell
the B271 of any ‘bad tracks’ (ie, ones
thal will not format correctly). Once
nolified of these, the 8271 will automati-
cally step over them as though they did
not exist. This saves a disc being unus-
able simply because one or two tracks
are faulty.

This tacility is not used in the Acorn
DFS, though modern discs are of vary
high quality and "bad tracks’ are a
rarity,

The parameters are listed in figure 6.

Betore expanding on the initiali
parameters, a brief note about disc
drive mechanisms, The disc itself is
rotaled at a constant speed by a motor.
each rotation being detected by the
index pulse. Data is read off the disc by
the ‘head’. This has two controls: a
stepper motar that moves the head
across the disc in a series of steps,
these being the tracks. second, the
head can be ‘loaded’ ~ that is, brought
into contact with the disc, allowing

addition a micre-switch to detect when
the head is stepped outwards as far as
itcan go - that is, when itis at track zero.

The speed of stepping between
tracks varies with different makes of
drive; parameter 2 defines this as 0 1o
255ms (milliseconds) in 1ms steps.
Likewise the lime it takes for the head
to settle after loading varies and can be
set by parameter 3 (0 1o 510ms in 2ms
steps). Parameter 4 allows two features
o be sel. Bits 4 to 7 set the index count;
this is the number of disc revolutions
that occur after the last command
before the 8271 unloads the head (0 to
14; 15 keeps head loaded) Bits 010 3
specify head loading fime (Qto 120ms in
8ms steps),

The Acorn DFS can set up para-
meters for several makes of drive using
the links on the keyboard or “FX255 -
see DFS manual and Advanced User
Guide for further details. Unless you
have an unusual make ol drive, littte
will be gained by varying these values

Issuing this command puts the drive
status into the resulls register which
then can be read:

Bit7 Notused

Bité Drive 1 ready

Bits  Writefault

Bitd Index pulse detection
Bit3 Disc write protected
Bitz Drive 0 ready

Bit1 Track O detected

BitD Count pin (used by 8271

for stepping)

‘Drive not ready’ is cleared by this com-
mand and should be issued during any
initialisation

READ/WRITE SPECIAL REGISTERS
Command bytes=8&30 (read), &3A
(write)

Uses one parameter

The parameter determines which
register is involved:

&12 Drive 0 current track
&1A Drive 1 currenttrack
&17 Mode register

&23 Disc control output port
&22 Disc control input port
&10 Drive 0 Bad track 1

a1t Badtrack 2

&18 Drive 1 Bad track 1

&19 Bad track 2

There are also three registers involved
in scanning for data - see below,

The current track registers are the
means to haviag different physical and
logical track numbers.

The mode register has the following
features: bits 6, 7 must be 1, bits 2-5
must be Q. If bit 1 is set, then the two
heads on a double-sided disc move
together {ie, always have some physi-
cal track number]. If bit 0 is clear this
means a DMA s in use, if 1 the CPU is
used for data transfer.

Drive control input port is the same
as reading the drive siatus, bul does
not clear ‘drive not ready’

Drive control output port gives the
status of various lines between 8271
and drive.

READ DRIVE STATUS
Command byte = &2C Bits€,7 Driveselectlines
No parameters Bit5 Notused
Parameters Initialise Bad tracks
Drive 0 l Drive 1
1 &0D &10 818
2 Step rate Bad track no. 1 (physical address)
3 Head settling time Badtrackno. 2
4 Index count/
load time Current track

Declaring all bad tracks as &FF implies no bad tracks

‘bad track

Figure 6. The four parameters of the Specify command, useful in informing the 8271 of any

ACORN USER OCTOBER 1884




DISCS I

Bitd Writing to tracks near
centre of disc
Bit3 load head
Bit2  stapdirection
Bit1 step
Bit0 write enable
SEEK

Command byte = &29

Uses one parameter

The parameter is the physical track
address required. The head is then
stepped lo the appropriate point using
the current track register as the starting
point. Bad tracks will be skipped, The
track number is not confirmed by read-
ing the D field.

A 'seek track zero' is different; here
the head is stepped outwards until the
track zero signal from the drive micro-
swilch is detected. If this tails after 255
steps anerror occurs, A seek track zero
should be performed whenever the cur-
rent physical po: n is unknown, eg at
power-up.

FORMAT

Command byte = &2C

Uses five parameters

This command formats one track at a
time. The parameters are:

: | Track address (physical)

2 Gap3

3 Bits 510 7= sector size (0
tod}
Bits 010 4= number of
sectors

4 Gap5

5 Gap 1

It also requires data for the ID field of
each sector, ie four bytes times number
of sectors. Each block of four follows
the pattern previously destribed: track
number, drive number, sector number,
sector size. Thus using the OSWORD
routine a block ol 40 bytes (for 10
sectors/irack) would be pointed to by
parameters 1 to 4 of the OSWORD con-
trol block,

The track number is the logical
number and need not be the same as
the physical number. The drive number
can be anything from 0 ta 255. Sector
number can again be any value (see
above) but sector size should be the
correct value. The first set of values in
the data block will be the (D of the first
physical sectar and so on.

Each byte of the data [n the sectors is
set lo a value of &ES5 during formatting.
Formatted tracks can be checked with
the ‘Verily' command (see below)

READIDFIELDS

Gommand byte = &1B

Uses three parameters

This command transfers a specified
number of ID fields into memary from a
track, starting with the one immediately

ACORN USER OCTOBER 1884

after the index pulse (ie, physical
sector 0). The parameters are:
Track number (physical)
2 Must be setlo zero
3 Number of ID tields to be

read

Note that a seek to the specified track
occurs, though this is not confirmed by
checking with the ID fiald. Thus if the
logical track number is different an
error dogs not sccur when reading the
1D fields.

firstif more than one)

3 Bits 5to 7 = sector size
Bits 0 to 4 =number of
sectors to be processed

See noles on previous command, and ||
earlier notes on formatting regarding}
multi-sector proceasing. Processing

them and process the required number
of normal sectors. 1
It an error occurs during multi-sector.

Data pi g

All the following commands seek the
specified track and confirm it is the
correct one by checking the ID field. If it
is not correct the 8271 will try the next
two tracks before causing an error
{"Track not found’).

128 BYTE SINGLE SECTOR
Two parameters
&12 Read dala
&18 Read data and deleted
data
&0A Write data
&0E Write deleted data
&1E Verity data and deleted
data

The parameters are:

1 Track number (iogicai)
2 Sector number {logical)

It the logical number is nol the physical
number. the command must be pre-
ceded by a 'seek track' command, and
then change the current track register
to the logical number with the special
registars command.

‘Verity' data reads the data and
checks the CRC values. but does not
transfer the data to memaory.

‘Deleted data’ refers 10 sectors that
have a special code and are ignored by
the usual read commands, ie it is effec-
tively wiped off the disc. However. the
data is still present and can be read or
restored if desired later on. Itis another
way of protecting discs; the usual DFS
commands will see only a blank disc!

VARIABLE LENGTH/MULTI-SECTOR
Uses three parameters

&13 Read data
a7 Read data and deleted
data
0B Write data
&0F Write deleted data
&1F Verify dala and deleted
data
&00 Scandata
&04 Scan data and deleted
data
The parameters are:
1 Track number (logical)
2 ‘Sector number (logical;

tound by reading one of the ‘scan ||
special registers’, number 805,

The scan command anables the 8271
to search for a byle pattern on a disc,
but is of real value only when used with
aDMA,

| hope this article has been some
help 10 those wishing to know more
about the disc system. | recommend
reading it twice (if you can face it!), as
some bits are more easily understood
in conjunction with information pre-
sented later in the article.

Finally, a disc copying program (list-
ing 1) that will make back-up copies of
most discs if not all. Some copies will
have to be made onto fresh, unformal-§
ted discs. This program is nol writtenin
a sophisticated way bul in a manner
that | hope is easy o follow in conjune-
tion with the article. Many improve-
ments are possible, for example to
transfer all the seclors on a frack af
once,

With some minor changes it can alsa
be used to change protected discs. ||
Omit the ‘format’ procedure. and read
and write to the same disc. in between ||
reading and writing, CALL a maching
code monitor and the data can then be
examined, disassembled and changed
as desired before being written back to
the disc. The position of the data in
memory can be found by having ‘PRINT
data’ inthe first few lines

One change I've found useful is to
alter the keys In Avialor. As set up itis
impossible to use the joystick and the |
rudder keys (A and +) together effec-
tively. In logical track number 72
(physical track 8}, logical sector
number 125 (physical sector 3} will be
found a block of data holding the INKEY
values (negative numbers} of the keys
and used when flying. This includes |
&FF, &BE. &DD. &DA &CB, &BC, &CA
and &A8 etc. If the &BE and &AB are
changed 10 &9E and &BD then keys Z
and X will control the rudder — now one.
hand can operate these and fire with
shift, while the other uses the joystick.

Richard Harris' disc copler is
listed on yellow page 102




Choosing a printeris |
aloteasierthan
choosing a computer:

printers, the Brother M-1009 already has faultless credentials for

1a ol
The Brother M1009, ho caks a 3 Its 9 x 9 dot matrix he has an astonishing 20
aracter service life
Though it has far more than its fair share of feature printer that doesn't block out the ligh
the extraordinarily low price : . large sid
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g for super and sub script
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than many printers.
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TOOLKIT ROM from
BEEBUGSOFT

BASIC Programmer’s Aid for

the BBC micro R

SPECIAL FEATURES INCLUD!

@® 27 new commands to make life easier SCREEN EDITOR An extremely
i e i powerful editor, allowing the use of
! @ Saves hours in program development and debugging cursor keys to st a program inby-
| @ Supports both cassette and disc systems 'a':; ';‘a;"g?'a":)'reé’;'r‘;’r‘n“""f‘o"‘:gm;g
H ® No command name conflict with other Roms or insert new code and corrections.
@ Ideal for expert and novice alike Fa':iﬁg'fo g::fnc:ir?ul:l J"F:‘"E:'Um_f
@ Fitting instructions and a 32 page manual supplied ﬂ:&;m 8:'::8?'::;"5":1!'1"‘5';;;2::
@ You'll wonder how you ever managed without it display the line in error and position
the cursor close to the statement at
fault.
|
|
| “TOOLKIT is an essential utility COMMANDS
for all Basic programmers using *CHECK Verify a d i "
8 program or data in memory with disc/cassette.
the BBC Micro. . . . The range is “CLEAR Clear all variables including integers,
enormous. . .. an indispensable aid *EDIT Enter full screen editor.
packed full of powerful utilities. “FREE Display free memory and pseudo variables.
EDUCATIONAL COMPUTING MARCH 1984 *HELP INFO lay 8 screenful of useful system information.
'mgMGOI“’ Display memory contents,
P . > "MERGE Merge a program in memory with una on discfcusml
<+ highty rec"::::;:gs?; e *MOVE Move program to run at specified add
*NEW As NEW, but can be issued from wnhm a prngram,
*OFF Cancel enhanced error handling.
*OLD As OLD, but can be issued from within a program.
*ON Auto error handling—enters editor at line in error.
| *PACK Efficient program compactor.

*RECOVER Intelligently recover bad programs.
*RENUMBER Allow partial renumbering.
*REPORT Extended error reporting facility.

“The Beebugsoft Toolkit costs *SCREEN Screen dump to cassette or disc.
£27 and in my opinion is worth *UTIL Display utilities menu.
every penny. Since it has been "UTIL 1 String search.
installed in my BBC it has been "UTIL 2 String search and replace.
| used extensively and | can find no uTIL3 Mave Basic program lines.
| fault with it. Highly recommended *UTIL 4 List procedures and functions.
to lazy programmers!” *UTIL & List values of A% to Z%.
COMPUTING TODAY JUNE 1884 *UTIL 6 List numeric variables.
*UTIL7 List string variables.
*UTIL 8 List names of arrays.
*UTILS Set up range for utilities 1 and 2.

BEEBUGSOFT, PO BOX 109, HIGH WYCOMBE, BUCKS HP10 8HQ

Please send me................... Toolkit(s) at £27.00 each Avalianlo kP OUrHRRIEY
PR T e 0 L R G AT A DS and selected branches of

W.H. Smiths
ALLOS o rwsvansinu s s s 0
Send Cheque/Postal Order to BEEBUGSOFT, Including

DEPT 13 . PO BOX 109, HIGH WYCOMBE, BUCKS HP10 8HQ VAT & P&P
(Distribution agents for BEEBUG Publications Ltd }

SEE ALSO BEEBUGSOFT DOUBLE COLOUR ADVERT IN THIS ISSUE.
& ACORN USER OCTOBER 1984
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SERIOUS SOFTWARE from

Design (C.A.D. Pack) ‘

DESIGN is a screen processor which allows
‘information to be displayed in a format suitable
for demonstrations, slide projections, handouts
0r presentations.

Graphs, Pie Charts and Bar Charts are quickly
produced on automatically drawn and scaled
axes,

Text may be written anywhere on the screen
and may be displayed normally, enlarged, under-
lined or sideways.

Twenty user-defined characters and four large
macro characters are supplied, and may be
placed anywhere on the screen or redefined as
required. Additionally a set of characters for cir
cuit diagram generation is also included.

Machine code screen dumps are included for ... A first rate screen processor.... immense
Epson, Seikosha, Shinwa and Star printers and vaiue to schools and colleges ..., ideal tool for
getails on how to load dumps for other printers | preparing display material.
are also included. l EDUCATIONAL COMPUTING APRIL 1984

Screens may also be saved and reloaded to
cassette or disc.

SPRITE UTILITIES A game writers utility

pack which allows high speed arcade games to

be written in Basic.

This is achieved by using the set of supplied

)‘ B machine code sprite routines to move multi

|
!
Sprite Utilities |
!
|

= B coloured characters (sprites), of your own design,
around the screen at high speed.

Control of the sprites’ movements is by user
written Basic program. Specific commands to
the sprites are very simple.

Sprites are generated in mode 2 ona 8 x 16
grid and may include any of the available 16
| ! ".... Definitely recommended...."” colouts, 3 :

ELECTRONICS & COMPUTING MAY 1884 Up to seven sprites may be d\sp!gyed and con
trolled on the screen at any one time. A special
super sprite facility enables clones of each sprite
to be created, to provide animation.

“.... For my money Sprite Utilities wins
I through....”
ACORN USER MAY 1984

BEEBUGSOFT P.0. BOX 109, HIGH WYCOMBE, BUCKS. HP10 8HQ |

| Pleasesend me ..o DE!E:Ign chls) at E19 00 each revareereeeeenn. Design Cassettes at £10.00 each
| Please send me ... Sprites Disc(s) at £12.00 each  _................... Sprites Cassettes at £10.00 each
BIRBIITI ., oo s T s R m s e sy o RS S EER eins All BEEBUGSOFT products are

avaitable from leading dealers including

N R DR larger branches of W.H. Smithﬁ

| end ChequePast ory fe BEEBL WFT DEPT. |3 P.O.BOX 109, HIGH WYCOMBE, BUCKS. HP 10 810 I
{Distribnitian agents for BEEBUL: Publi J. |

ACORN USER OCTOBER 1984 a8




Hey Prestel. A newdimensionf

for the BBC Micro.

Add the new Prestel Adaptor to a
BBC Micro and you can download all
programs available on the Prestel service.
Which considering Prestel is f
becoming a major software source, isa
2 i)
very attractive proposition indeed.
You can, for example, connect it to
¥
the growing Micronet 800 database. This
=4 o

[—

also enables you to access Prestel inl'mvp-
mation on any TV or monitor. And store #
the data so that it can be fll\[lld\l dor K
manipulated how and when you requireit. i
What’s more, the Prestel Adaptor
turns your BBC Micro into a terminal
that can link with other dial-up computers
with 1200/75 baud interface.
So you can, for
example, have access to
the British Telecom Gold
eleetronic mail and
telex service.
In fact, the enor-
mous potential of
our Prestel Adaptor.
H][Pll‘d with a

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

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

But that’s only the
beginning. The Adaptor

sur'prisingly modest
price of £99 + VAT, make it a most

exciting not to mentién economical way
yt/me‘n from vour
Micro. '

The BBC Prestel
Adaptor is currently
only available via mail
order.

You can order it
on your credit card by
ringing (1-200 0200 at
any lmw. or(0933-79300
during office hours.

Alternatively. send

Lichnical Sy
For use with any HI%( Micro ‘B with 1.2 MOS

or later issue.

uage ROM supplied.

Dealer will install ROM together with MOS update if

) 1200475
lecom Gold),
st type will be required.

rection attached
el Micronet,

A BT socket mul. et of lln
Connection via RS423 sel

port.

m. Depth 350m:

To: BBC e/o Vector Market
Dienington Estate, Wellinghorough, Northan
Plea
each. inc, VA

I
|
| Readers A/C,
!
|
[

NNE 2RI
—BBG Prstel Adaptor £11385

icrocomputers,

i me.

teode

Signatwre Acto
Wegtered Mo 1903800 VAT o

"The BBC Microcomputer System.

peosduced and distributed by Acorn Computers Limited

Prestel and the Prestel symbol ure trademarks of British Telecommunications PLC.



1'“] COULDN'T BELIEVE THE SPEED.....
YOU’RE THE BEST BY FAR”

{Paul Singleton, Cheshire)
. A ds of BRC and best (like the ones on this page ) Details are 1n our catalogue - free with your order It'sthe ONLY
¢ o list the best. omut the rest and quote all the 1eviews. All programs for 32K BBC
All programs work with -or as shown. WE TRY TO SEND YOUR PROCRAMS THE SAME DAY WE GET

ORDER. All games in stock - and tested by us - BEFORE we adveruse them

“FRAX is poing to be a BBC classic.... Frak is one of the

Baroes pot.

pRom gume. with amazing Graphucs, frem your heto -Frak - amed with yo-Jo, 0 the

\ i screen scrolls 10 béceme many screens. Good Tunes. great sound - and it's
mummm\q anmrvmmhmn the bt pumas

Aecesy\n')sawd halders phone 01-789 B546 Zdhrs, from any country whete your own laws allows this. W have satished customers in over 40 cauntnes: UK
include UK vat. Export prices are the same - thas 15% surcharge on export orders enables us to get them to you fast

SAVE £££s ON RO

Compuates Cancepis ROMS have been widely praised - we use them all ihe ume* And we sell
them 10 you chesper than anyane else w know! As Home Comp Wily sxd Tnstallanian i5
easy 10 you have 2 spare sidkways ROM socker or

FAI.L OF ROME e

Car.
Wu‘pﬂzmmmand the Roman Emplle"n sty Jas sty yenrs? Defeat the 1]
rbes; the two Eastern Empies a8 you buy leguons, awalies, cavadry Good
o you through helphul up-dating on hu-es map of your Emgare

00TBALL MANAGER 2=

most impresstve” (PopCompWiiy). 'Th_mdm

amer .. aatartaining and abearbing” (AcomProgs). S, i b
fooxball simulation. 30 anamated colour graphacs § divisions 7 skall kevels
fosuce i 62n even be sacked as well £196

ORDS AND SORCERY '~

when you have hedpers. in thie case 3 you name yoursell 3s the
{pEiben to help you! The characters you meet have varying moods:
e s 1 dislevent scanano teary tizme you play - Gach one tatally kel §
g soothing music whils you
mpnamsmm ‘Where you are - and wheéts you ve been. It 5 very good indeed

YSTERY { OF THE JAVA

STLX (Shards) L7,
El. OF FORTUNE e min

nﬁmu&mmwl}r!ﬂt'mm}
h:lne ERY ONE WITH HAI
! Mg cast WiLh, va
NOSTU (Rpi) £9.95
E '.t'lnm'nn BEST SUY FOR THE BEKR. A
borrow or blag” (PCGames). )
taly amimasted game that 5 quzu Tot e M"N"C M*N"R Each af e 21
8 vt pussie with » diferent sclun. Will your barglas cobeet the keys 1
ihe sl ? You Il cervainly make bum try for wedks! NO ST (Alligata) £7.95
RTRESS rropmeiey s o o
programming. In many respects, the feel of the
s poun Bottar than that of ZAXKON. " (PCOamen) “The F.-.hﬂdll.hq

diagonally

rliing

“Good vaiue for money will feavade aryone interestod u graphucs with &

e e Sl f psie” sy £27.50 YOU SAVE £5.55
tey there is a0 beter choice at present

than Prmasier. ‘ssm, 2750 YOUSAVE (5.5

DISKDOCTOR 1y e chscS of wiile aSSembser JYorars. e you must v IS chip

(HomeComp iy, £27.50 TOU SAVE £5.85

WORDWISE rotuanly the moss sl

YOUSAVE£10.00

ket (¥rCvompl £36.00

———_——————_—I
To: SOFTWARE SUPERMARKET, 7 Howards Lana London SW1S 63U,
T |
CUd

| T
i quote s number A

| | ot 32K BEC compuer | enciose a cheque ) mads paableta
Sotwre Supesratoet OR Chare my VISA/ACCESS/EUROCARD:

' MASTERCARD number — T

& "

| [ oo P
Name

|

Phane: il any i case of query

FROGRAM NAME Price

User}
‘milsction, " (CRVG) The classic arcade game aiguably bet
s 2e s All e foacares. s Hatof Fame ST X, (Pace) E3.98

0N Youare 16 i Rage
it show desert, riversxde To gl
ot s tme. speed and borus You can actualy el

gigucs e restl NO STIX. (Suparior) €7

SOFTWARE SUPERMARKET

VISA/ACCESS CALL 01-789 8546 (24hrs)
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EIectronequ?p

(Authorised BBC micro Dealer, and service centre)

e Ex VAT ne v BBC Cassarie Sotimn
681
T Despropes
Sl

u.um. Pt
s davesmicetans
.

£t Haerer
EBCxan Taacai |8
oo

e (Typreg T

{ Cheshire Ca diges &
& m—ruf- i
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[ £
e Wouseha s Wi T Shapa Gane
& Me T Teks tha Time

5:Lm-n
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BONSTRS 180 BCADET  Valmaca Teta Diver Cusserte

Electronequ?p

36-38 West Street, Fareham, Hanls
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EIectronequ?p

(Authorised BBC micro Dealer, and service centre)

* SPECIAL OFFERS
Mail order only

*EPSON

~BOF Tso05.05 . VAT
X-80 2055 . vat

Printer price includes cable for BBC and screen
dump rom is available for £11.50

SIDEWISE SIDEWISE FITTED

.j“

Electronequip is an authorised Acorn service centre
and has been an Acorn dealer since the introduction
of the Atom. Our demonstration facilities include 20
station Econet and Torchnet systems

Rl BBCMicros EXVAT  Inc VAT

ANBOY  BBC Model & Micro Computer 35826 399.00

“SIDEWAYS™ rom board for BBC Micro. ANBO2  BAC Model 8 wiln Econet Interface 38014 44600
ANBO3  BBC Model B with Disc Interface 40914 465.00

No soldering required £38.00 + VAT

ANBD4  BBC Model B with Oisc & Econet Interface 45001 516.00

NOW REDUCED TO £89 {incl VAT)

VOLTMACE JOYSTICKS o0
*10% off list prices IR S/ j
Disc Interface &

Drive
£185 (inc. VAT)

Micro Disc Drive for the BBC Micro ¥

The Micro dis drive offers a methad of low cost quick access to
programs. The drive i essentially a small version of a 54" disc
drive and offers similar fealures to the larger orive

Tne data is stored on a 3" disc. this is enclosed in 8 protective
nard plastic casselle which features a write prolect switch

The micro arive requires the standard Acorn disc interface, but a
new disc tiling system ram_ Acorn DFS may be exchanged for the
micro DFS for £12.00. The new micro disc filing System can read
and write to Acorn DFS discs.

Thus it a 53 inch ana a micro fioppy were connecled on the same

Discounted price

AI14 Voltmace Delta 148 Joysticks 1348 cable tiles could be transterred between them
MIAD Voltmace 148/1 Adaptor Box . 1338 Capacity: B0.64 K bytes Transfer Rate: 125k bit/s
MISE  Voltmace Delta 38 Twin Joysticks 1809

BRANCHES

Irices subject to variation without prior notification

FAREHAM: 59 WEST STREET (0329) 230670
TRADE ENQUIRIES WELCOME KINGS LYNN: 17 TENNYSON AVE. (0553) 3782
Access & Barclaycard Accepted MAIL ORDER: 36-38 WEST STREET
Large Stocks - 24 Hour Despatch FAREHAM, HANTS. (0329) 230670

Carriage 46p

ACORN

Electronequ?p

36-38 West Street, Fareham, Hants (0329) 230670

ACORN USER OCTOBER 7984 L)
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necting two Boebs together. XREF
sorts & lists variable, function and pro-
codure names Assembier uitiives
Basic il O5, VDU, ‘FX, OSBYTE cails —
pull-out poster. Disc overiays, Adding
exira Atom commands. Reviews of T
educational packs, Atom AOM, books,
o

7. December Random graphica ARk
matng graphics in colour  Tech:
nigues - grapns. Hims & Tips. Univer-
sal printer aump. 6522 connected fo
he Electron. Saving machine code.
Beeb Forum Graphics pull-oul poser
Index: July 82-July B3 Forym Extra
EQUS. BBC nelps the cisabled
Schools-aata processing. Transler-

2ACORN USER

i data betrewa Bosbs, Atama
Pots. Alom biock demolition utility,
Atom gisassembier program . Aeviews
of software, books, educational pro
grams from Chalksoft
18. January 1984: Games Issue
Techniques - graphs par 2. Stacks ana
queues, Basic and languages. Hints &
Tigs. Voice Chip fevealed How 1o wile
gamos
Forum

Game 1isting. Machine codé graphics
Where 10 pul machine code Schoois -
handiing data. Juki daisywhee! printer
examined. Atom Forum and adventur
Reviews of uttlies. software. Basiing
woraprocessor, saucational packages,
twe chess programs

9. Fabruary: Adventures special
Techniques - eflicient sons. PROC for
pad on the Bacb key-

ics. listings. Random
access n gisc. Locking files.
WCPa0 primer/ploner ioaked at. Hims

b Forum. Make discs resd-

ture gesign. Adventure action. Adv
ture ideas i computer language. Text
comprassion.  Word-crunching. V1A
chip on Electron ko drive a paraliel
priner. Atom Forum, Schools - simu-
Iation packages. Reviews: Disc i
Leassiink's DFS upgrade. Hitachi's

odrive systam, Solidisk’s sideway

ne
tals. Teletex: and mode 7 dump. AOMs
raviewss. Mints & Tips. Beab Forum.
s ki ot gainss. | Barm Lisp
1. Cube graphics. Printor driver for
View, Bl  from Bapio Besh. ADG

o Atom. Atom ‘bytes fres” rouin
Schools—les) of Facttis. Keyboud
suills Amcom OFS v Acorn DFS. g
views: Beebpen wordprocessar, Alof)
expansion system, software, books.

systams_Lisp 2 Hints & Tips
Forum, Choose disc tracks 1o copy)
Function key editing. Teletext dumgt)
CES scrutinizes. Passing variables)
Computer Goncepts’ grapnica AOM)
Schools - simulations.

Easter

to Awom Basc. The
printers comparad. Feviews: soltwart)
Aries. BZ RAM board, Toolk, Mot

tors
22 May Bitstik graphics system. Hinil
& Tips, €502 secona processor e
mined. Lisp 3. Beéed Forum Dis ull]
o kiop track of availablo space St
istics. Patiern graphics. OSWORM)
explained. 4 colour graphics listings}
Secona-nand aisc drives. Education
do e gat » i sar Mo Forl
BEC o Atom Basic 2 Ruviows
Miero’s Gratpad, Edword wnmulmn
sor. & sprite generators. Opus micw )
drive, Beasty, sofwars

21, June Acorn Z50 second processel
Forth Graphics fo brightan up yail
games. Soft Potiery graphics. Go tasiet|
ang save memary space, Aapia search)
aNd 162 FOUNing 101 1apes. How i)
Beeb and Electron wark 1. Businest|
raviews and how to gently enier offt)
computerisation. Education - adult i}
aracy. Dumping Atom programs on i
BAC. Atom Forum. Software copyrig|
laws. Hints B Tipd Techniques -8
Trees Beeb Forum. Reviews ol monky
fors, printers. wm. sohware. mivil
tures, EPAOM p

chip

Phi Redwood

* Sold-oul copies
Four issues of Acorn User are not available - July 1982,
February, March and April 1983. Photocopies of articles
are avalilable at 18p a page (minimum charge 50p, in-
clusive cl postage). Orders snould be addressed 1o AU

Long Acre,

London WC2E 9JH. Figure in brackets indicate the
number of pages for each article.

HOW TO ORDER

Fill in the order form opposite and send with your

cheque or postal order for £1.25 per issue (made pay-

able to Redwood Publishing) to Acorn User Services,
PHS Mailing Lid, PO Box 14, Horley, Surrey.
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ACORN USER

Please start my subscription to Acorn User
from the next available issue

as indicated:
12 months 24 months
01 UK £15 0 £30 0
02: Europe £25 ] £50 1
03: Middle East £30 11 £60 [
04 The Americas and Africa £30 O £80 [
- 05 All other countries £35 [ €700
Name
| e T R O e I |
Address
1 P P e B e ) B SR e e
Eiy TR B M I I T O
FI Lot L Ll 1 1 ) Sy | | -] | 7\

SUBSCRIPTIONS

e answer these questions to help us improve

1 Do you use your micro for?:
10 school 200 business 3 hobby

2 Doyou have, or intend o buy, any of the following?:
10 monitor 200 disc drive 300 second processor
40 printer 50 modem

3 How many software packages do you think you will
buy in the next 12 months?:

1005 20161010 30110 0r more

| O lenclose my cheque/postal order/sterling bank draft
payable to Redwood Publishingfor £...............
[ Please debit my Acc_e‘_ssi@merican Expresr?fﬂgmaycard
Accountno L LT T T[T TTTTTT]

=i /I B B

ACORN USER

Signed. b o e T O
Sond this form, with your rémittance, in an envelope, to ACorn User
Subscriptions, Redwood Pubiishing, 88 Long Acre. Londan WG2E SUH

SERVICES

SPECIAL OFFERS ON SWEAT SHIRTS

QUANTITY  DESCRIPTION PRICE
Binders @L475 £
Sweat shirts (large) @L500 £.........

Sweat shirts (medium) @ £5.00 £
Sweat shirts (small) @£500 £

| Apoxs |

BACK DATED ISSUES @ £1.25 per copy
MONTH  YEAR

Please add £1.00 each for ovarseas ilems
Please allow 28 days for defivery.

["ACORN USER

DISC EXCHANGE SERVICE

Send in your copy of Trek or Sword Master
witha cheque for £3 50 and we will
exchange it for a disc. (Which runs on

40 or BO tracks).
. Tape(s) in exchange for disc
@£3.50 each
Fiease send me: Tape  Disc
.. CopiesofSword £7.95 £1095 £...
Master for BBC
(32k series 1.0 0S)
for Electron £7.95 £,
- Copies of Trek £7.95 £1095
for BBC
(32k series 1.008)
for Electron £7.985

24 HOUR PHONE SERVICE (02934) 72208

Please add £1.00 each for overseas items.
Please aliow 28 days for delivery.

Name.

Address........

11 enclose my cheque/PO payable to Redwood
Publishing for £....... T

D Please debit my Access/Barclaycard
Accountno.[ [ [ | ] ]S -

Signed Date.

Send this form, with your remittance, in an envelope,

to Acorn User Services, PHS Mailing Lid, PO Box 14,
| Horley, Surrey. All the above prices include postage
| and packing.

SOFTWARE

MONTHLY PROGRAM LISTING
CASSETTES
Please send me a cassette of all major
BBC Micro and Electron program listings
(October issue} as advertised on page 96
@EITEE ..

Totabe ail

Name.

Address

1 enclose my cheque/PQ payable to Redwood

Publishing for £
[J Please debit m

Accountno, L [ [ |

Signed. ..Date...

Send this lorm, with your remittance, in n enveiope, to Acorn Usar Softwars,
PHS Mailing Lid, PO Box 14, Horiey, Surrey. All e above prices include
postags and packing

V) 220/ / 4

Yy / / 4

WHOL 30O,
SSIUdXT

Y // 4

y / / A

WHO4 HIaHO,
S$S3HJXT

Y / / 4




ACORN USER
SOFTWARE

FOR THE BBC MICRO AND ELECTRON
ONDISC AND CASSETTE

Two quality, full colour games to test your skill,
nerve and cunning
Each £7.95 per cassette or £10.95 per disc (40/80 track).
Price includes VAT and postage
Both games need OS1.0, or later, and 32k.
Developed, produced and tested by Micrograf

SWORD MASTER is one of the few
two-player  games around, and s
designed far joystick or keyboard

TREK was the first game to lake
advantage of veice syathesis on the BBC
micro —and uses joystick or keyboard

Sword Master by Ken Warrall is based Trek puts yau in charge of a Starship
on the fencing rules written in 1190 by with the task of wiping out an alien
Herman von Salza for the Deutscritter flget. It's an excellent adapiation of the
Order of Teutonic Knights. It features full- classic game with 7 screen displays, 3
colour machine code animation of a onhoard computers and 2 weapon
sword duel between two knights, systems.

lass graphics Versions have been wntten for BBC

-able games | mier nd Electron o
1»Hamecampulalwnﬂlly o and; Back e

‘A quality game with hi
the mas

ty machines 1o their full. The BBC 1ape
| excellent graphics and animation’ - uses yoice synthesis {il the chips are
Personal Computer Games fitted)

“Sword Master s & voique game - Per-
sanal Computer News The pame has been extensively

Siickly ammated and suitably mea developed from Tim Heaton's famous
eval'~Popular Computing Weekly Trek [11. It barely fits into 32K

DISC UPGRADE SERVICE

Return your cassette of Trek or Swordmaster, and we will exchange it
for a disc (which will run on 40 or B0-frack drives) for just £3.50. Please
specify Amcom, Watford or Acorn DFS.

ARTICLE LISTINGS
ONCASSETTE

Yes, atlast, the tape you've been
crying outfor! Save the wear on your
fingers by sending for one of our
cassettes giving all the major listings
in this issue.

Each cassette costs £3.75 (inclusive)
for the Electron and BBC micro. This
includes a menu and disc transfer
routine to help you find your way
around - and use on your own
programs.

The tapes come with BBC programs
onone side and Electron programs
asthe other, so it shouldn’t be
possible to mix the two.

Order form on page 95.

Save: yourselt
the time and
bother of typing
in Acorn User
listings




I FIRSTBYTE

See ‘Now it's in the Can’', page 46

® ® ® S O O 0 OO OO OO OO OO DS OSSOSO O OSSO O OSSO OO0 eSS0

10 REM == FLIES 2 s#s
15 REM ss&(c) Acorn User Oct.Basss

20 MODE 4 I-smc: graphics mode & with a blue background
25 VDU 19,0,4503

30 PROCsetup
35 PROCcanister j—mm.un screen display

40 REPEAT

45 start=0 : finish=24 : step=1

S0 PROCf 1y j—Flr moves righl. If dead END
S5 IF dead_flag=0 THEN END

60 start=23c finish=0 : step=-1
&5 PROCHIy
70 IF dead_flag=0 THEN END

Fly moves left. f dead END

75 UNTIL O

a0 3

85 s## procedures here #%%
90 1

95 DEF PROCfly

100 FOR pos=start TO finish STEP step
105 xpos=RND(7) +2

110 =Fx19

115 PRINTTAB (pos,xpos) j CHRS (224)

120 SOUNDO,-1%,2,1

125 key$=INKEY#(0)

Move Hy across screen and al random X position.
*FX19 stops screen judder

Make buzzing nol nd lest keyboard

ekl

" THEN PROCfire
ey$=CHRE (139) THEN PROCcanup s or]. key pressed call correct procedure.
145 IF key#=CHR$(138) THEN PROCcandown 'FX?I riunheuevholrdbnﬂur

150 *FX21
155 FOR delay=0 TO SO 1 NEXT

160 PRINTTAB (pos,xpos)i®™ *; After a dalay rub out fly with a space

165 1F dead_flag=1 NEXT

170 ENDPROC

175 &

180

165 DEF PROCAi®

190 P=pos:pos=finish Fly dead, Cloar flag and stop buzzing noise with “FX21, 4
195 dead_flag=0

200 #FX21,4

205 PRINTTAB(F,xpas);* "3 j_ i -

S0 PO s m o Start ‘move fly down the screen’ routine

215 SOUNDO,-15,3, — Do dying noise

220 PRINT TAB(FP aaunncHRuzzm z

225 FOR delay=0 TO S0 1 NEXT Complete ‘fly moving down the screen’ and turn sound
230 PRINT TAB(F,down)i” “j off

235 NEXT

240 wFX21,4

245 SOUNDO,-15,6,10 j—Mlk.l'!hud'lndp!lnll.ndllr

250 PRINTCH|

255 ENDPROC

260 1

265 1

270 DEF PROCcanister

275 meTTnB(xcan,y:am;cm:"z‘ucuﬁs
rzze.:

{230) 3 "Uhg!"

2

PRINTTAB (xcan,ycan +1) yCHRE (2270 §CH [ print fly spray can on right of screen
Rt(z?a

283 PRINTTAB (xcan,ycan+2) ; CHR$ (227) ;CH
RS

Continued »

@ 00 000000 9009 9O OO0 SO0 OO O D OO0 OSSOSO OSSOSO S OSSOSO
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FIRSTBYTE I

® 0 0 000 000000 OO0 S OO OO0 OO OO O OO OO O OOO OO OO OSSO S

< Continued

290

310

85
390
395
400
405
410
415
420
42s
430
435
440
445
450
455
460

ENDPROC

DEF PROCcanup
1F ycan=2 THEN ENDPROC

52;:11‘::‘:?“'?““ o if can at Y tab 2 do nothing, otherwise rub out bottom of
S s can and print it one position up
ENDPROC

DEF PROCcandown
IF ycan=11 THEN ENDPRDC
PRINTTAB (xcan,ycan)
yean=ycans1
PROCcanister
ENDPROC

i can at Y tab 11 do nothing, otherwise rub out top of
«can and print il one position down

DEF PROCFire

*FXZ1
PRINTTAB(pos+1,xpos); "help!™
FOR shot=xcan—1 TO pos STEP -1
PRINTTAB (shot , ycan) ; CHR# (229)
FOR wait=0 TD 10 : NEXT
FRINTTAB(shot ,ycan)3* "
NEXT

squirts=squirtsel
PRINTTAB(10,30) ;squirts
PRINTTAB(pos+1 ,xpos.
IF ycan=xpos THEN PROCdie :END

ENDPROC I-hpray hits fly then kil liy

Move spray across the screen until al position of fly

- i— Update squirl count and erase ‘Help!"

DEF PROCsetup

465 VDU 23,1,0:0;0301 —— Tum cursor off
470 VDU 23,224,34,24,%0,189,255,560,24 ,— Define fly

36
475 VDU
480 VDU

224,240
485 VDU 23,227,31,63,63,43,63,63,63,63 Define fly spray can
490 VDU 23,220,248,248,248,248,248,248

z-a 248

VDU 23,229,160,84,170,85,168,80, 14"

Define spray and dead fly
VDU 23,230,0,0,0,0,34,24,60,126
*FX4,1
xcan=32 & ycan=il 3 dead_flag=1 Make cursor keys produce ASCIl codes and inilialise
squirts=0 variables
PRINTTAB(2,30) ; "Squirts: ";squirts
PRINTTAB(10,0);"nes Flies Two =xx" Print haadings
ENDPROC

® 9 ® 0 00O 0O OO OO OO OO0 S OO0 OO OO OO OO OO0 OO OSSOSO SIS
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I HINTS &TIPS

See pages 53 and 54
® |isting 4. Envelope generalor for the BBC ®
® ionen Listing + 448 COLOUR 1291COLOUR 3:1FRINT [ )

20 ON ERROR RUN 458 PRINT"ENVELOPEL,"jT","iPI1", " P12 IP13" "5
® e nopEr A& PRINTEFNL™ . " sPNE", "1 PR 1 AA% , %3 AD " ABH g ®
43 PROCinitialise AR, ALA® "3 ALD
L] :i;?“ A7@ COLOUR 132 e
screan 460 ENDPROC
N PROCsound avm 1 ™
PROCinput. 508 DEFPROCsaund
9 UNTIL @ 518 ENVELOPE!, T,PT1,PI2,PI3, PN PN2,PNI, AR AD, °®
: AS AR, ALA,
'} DEFPROCInitialise 528 SOUND k11,1,P,D
MDULY,0,2,0,8,01 REN Green background 530 ENDPROC L ]
. NDUL9,2,0,8,0,0: REM Colour 2 - black 548 3
8 VDUL9,3,4,8,8,0:REM Colour 3 - blus 558 DEFPROCH nput L]
*L=4 568 COLOUR 1:PRINT
L] =21 P11=B1P 12201 P15=0 578 PRINT Press return for repsat note” e
PNL=@: P21 PNI=0 588 COLOUR 31PRINT
L Afvm 127 ¢ A=~ 11 AG=D1 AR=D 578 INPUT"Change which paraseter? "GF ®
AL fim 1 263 ALD=04 P= 1 001 Da5B &80 IF@S="T= THEN [NPUT"Valum for T “T
L) ENDPROC A18 1FgP="PI1* THEN INPUT*Value for PI1 "P11 ®
620 [FOS="PIZ" THEN INPUT*Value for P12 "PI2
DEFPROCsereen ¢ s
St s4m L]
° FROGAOUB & (‘ENVELOPE DESTGNER™, 18,11 et
COLGUR2: PR INT et >
T-sten Lenath 14285 = o1
* Ll & -
) e P“”“nﬂ'? p i Increment : 'l?BHS’ = "pIL 708 1FDS="AR" THEN INPUT*Valuw for AR “AR ®
=Pitch Increment 2 -128/127 - -
00 PRINT-PIZ=Pitcn Increment 3 —128/127 4 o2l U e e
® ip prINT-ENL-Pitch Step No. 1 5 s bl e e e ol 2 L]
Bl st 730 THEN T value for P “F
* Ste; . 2 748 = THEN ITNPUT"Value d
® e rrINTRN Step No. 3 0 & A ®
340 COLOUR 3:PRINT
40 768 3
@ 358 PRINT Ad=Amplituds Attack 14127 = 778 STTC ®
o oo bl sids. B = TBB Xxs Yo=1 1 AK=103 d-LDBE
I P{'!lﬂl" AS=Amplitude Sustain = T CH-CHRS (Z248) $CHREESCHRE 1B CHRE (241) [ ]
B PRHﬂ. AR=Ampl i tude Release b BB FOR N=1 TO LEN(AS)
° PRINTALA=ARD. AtLack Luviel = D18 BI=rIDS (AF,N. 1) 1 70=0SC (81 1 CALLLFFT | ®
PRINT“ALD=Amp. Decay Level - B28 VDUZE,24@,d71 ﬂ"l ﬂ"! H’?
: ® COLOUR 2:PRT B38 VDUZI, 241,075, 4 8 ®
PRINT" ~pePitch = B4D PRINT TAB inoN 11y Lo AT N
‘ . PRINT"  D=Duration = 858 ENDPROC
: L
L] ®
L] Listing 5. Envelope generator for the Electron -
® 18 REM Listing 5 388 PRINT"ENVELDPE] ®
20 ON ERROR RUN 398 PRINT{PNL", | PN2
@ o mopcl AG®,"3ARM "R ALA™, "L ALD e
48 FROCInLcialtae 408 COLOUR 1
L 7 pepEAY 418 ENDPROC ®
acrven 470 2
® ;: PROCaound 438 DEFPROCSDUND L
o ROCH nput AAQ ENVELOPEL,T.PT1,FIZ,PIT,PNIPNI PN AR
® i) UNTIL @ Al S AR, ALAALD 9
2 s 5
@ 8 DEFFROCInitialize v fsime i L
128 VDU19,8,2,0,8,0: REN Green background a7a 1 L4
138 VDULR, 2, ol r 2 - hlac
& Ll VD19 e 0 ek Colour 3 - blee Pl g 2 L
150 wr=a 499 COLOUR 1 :PRINT
L w24 PTLEBPIT=01P15=0 PRINY Press return for repest not ®
iR o COLOUR 3t PRINT
{ e INFUT*Change whi ch meter 7 104
=126 AD=0: AS=B: AR=-174 iy byns ) L ]
iyl e N TFRE="1" THEN INPUT"Value for T °T
Bl C: IFOE="FI1" THEN INFUT*Valus (or PI1 "PLi °
ire THEN for P12 “PI2
218 ¢ 1 for
® 220 DEFPROCsCreen i 1 ®
258 s Cy
2 J 2 ¥ THEN for FNZ "D
@ 240 FAOCdouble ("ENVELOPE DESIGMER", 18,11 IFO8="PHZ" THEN INPUT'Value for PNS “PNY L ]
R SCOR DU IFQ4="F" THEN INPUT=Valum for P “
@ 259 PRINT" T=Step length 1285 IFDS="D" THEN INPY il ailie -PD ®
270 COLOUR 11 PRINT it e
@ 260 PRINT'PIisPitch Increment 1 —i26/127 ®
298 PRINT'PI2=Pitch Increment 2 -128/127 = DEFPROCAGL L & {AS )
sae FRIN\"‘PI JePiteh Increment I 1207127
° 3 -i2m/12 XX~ Yim 1 54 Akm1 @ o -LDOH e
Step No. 1 825 CH=CHRE (Z40) SCHREBHCHRE 1 CHITE (281)
® Sten No. 2 B/25% = FOR Ne1 TO LEN{AS) °
Sten No. I 8255 BA=MIDS (A5, N, 1) 20=ASC(B¥) 1 CALLLFFF
[} YDUZT, T4l 1,072,a72,d73,473,074,d74
VD2, 241 5 96,074,477 ,477, 478,076 L]
° D u an PRINT Tnnm-w Lay)CRINEXT N
378 COLOUR 129:COLOUR T3 PRINT ENDPROC L4
L] ®
L] L]
984
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~ crapHics |

¥ See ‘Fatman on the Move',

page 65

108 TYZES
20REM»L0. DATANAME
ToweT,

40mODE2

SOPROCASS

1 COLOURE 28
70COLOURS
BOPRINTTAB (4,7) “Do

FORFKIS
100COLOURS: PRINT

4,22)" “GiUNTILG~L OR
L108EXLS

150RFX

170008
180VDU23, 1,05 030503

200COLOUR2: PRINTTAB
210COLOURS: PRINTTAE
2FZOREPEAT UNTIL GET:

250IF 75741 Th7020
26070712401 FLT2=100
27T E=del W1
2BOCALL ©v
ZP0CALL firsy
I00CALL start
310COLOURT
I20END
I30DEFPROCASS
JAOFORIX=0TORETEPZ
TIOPU=LEQOD
OLOFTI%
370, Leftpresced
3B0LDAYT 1
I90BED limit
AODDECAT L
410LDALTA
A20BEQ draw  \

no animation
ATOLDAE L
AAOSTALTS
AB0JSR animation

500, Rightpressed
S16LDALT L
520CLC
SI0CHPETA
S40BED 1imit
SSOINCLTL
S60LDALTA
S70BEQ draw
no animation
S80LDALY
SROSTALTS
&00JSR animation
&LOJMP draw
620, Downpr essed
630LDALT2
S40CHMPE228
ASOBEQ 1imit
&s0CLC
&7DADLEA
680STAL7Z
&F0INF draw
700, Uppressed
7101 DALT2

® ® @ ® 0 O & 0 © O 9 8 O OO DO OO 9 OO OO O OO OO PO OO OO OO SO DS SO

SOCOLOURISE: PRINTTAB (4,13 %

tion®: ' *':COLOURLS:PRINT"2.

lboPn]NYYhBhﬁ 12) "what delay 2"

you want:® ‘) COLDURBIPRINT®1."
"7 1COLOURGT PRINT"Single character’ '

G=21 COLOURG

1201F G=1 ?574=1 ELSE 7474=0
1301F G=2 PRINT' ' ““Character number?";iREFEAT PRINTTAB(18,26)"
MGIUNTIL G3=0 AND G9:7470=6

1F0PRINTTAB (0,8} “Cursor keys control"
(0,15) "ESCAPE to exit.”

NFUTYAB(Z,15) " (0 = no delayl

“character movement.

10,223 "SPACE to continue..."1COLOURLZ

=32

720BEQ limit
730SEC
7408BCE4
7505TART2
P60INP draw
770, animation
7HOLDALTS
JROBEQ right
BOOLDALZ L
810ANDET
20CLE
B3OADCEA
BAOSTALTO
BSOBNE §3nished
8a0.r1ght
B70LDALTL
BHOANDES
HINSTALTO
900, f1nished
F10RTS

920, nover

930. speedcantral
FAOLDKLT &
SEOBML fast
F60, dalay
STOLDALTZ
580, check
GROCHFE?T

EQ check

GADJME display
w 0. v

Lo7oDECu77
1080FLP

1090R1S

1100.cv
1110LDAK220

TA alv
SOLDALIZ
11405TA olvel
1150861

1160LDA £nv MODZS6
11708TAL220
1180LDA £nv DIV2S4

11905 TAE221
1200CL1
1210LDAL14
1220LDXES
1230JSR LFFFa
1240L DA% 2EF
12505TALTE
12605EC
12708ECER
12806TAL79
12901 Uit/
13008TA RblgckZel
13108TA b2+3
1320CLC
1330ADEL7E
13405TA Rblock3+l
13506TA b3+3
1360CLC
1370ADCA78
1380STA Rblocka sl
13905TA baeT
1400LDAKTE
1410L5RA
14200L8RA
1430L5RA
1405 TALTA
1450LDAELED
14608EC
1370SECLTA
14BOSTARTA
1490RTS
1500 . start
1S10LDYER
1520LDAELef tpressed
256
S3I0STA thl,Y
15A0TNY
1550LDALLe s tpressed
2%6

15605TA thl,¥
1570INY
15BOLDAERL ghtpressed

1S70STA thl ¥

L&OOINY

1610LDALRI ghtpressed
DIV2S4

16208TA thl Y

Harry Sinclair's ‘Design’ program last month enabied you lo create your awn sprile carloon characters. This program,
*Mover’, lets you move them about the screen and animate them

"3COLOURO:PRINTTAB(A,2)" MOVER “jTAB(&,3)"

1:COLOURGIPRINTE frame ani

TAB(2) "movemen

‘“Please choose. "y :REFEAT FRINTTAB(15,22)CHRS127) 1 INPUTTAB(1

"1 INPUTTAB (17

2A0FOR1%=0 TO 200: 0%=RND (20000} «§3000: 70%=42A: NEXT1PRINTTAB (&, 14) "HOVER! 1"

1630INY

1640LDAEDowNRr essed
HOD2Ss

14508TA tol,Y

1660 1TNY

la?&)LD-\fbuumpr?ﬂwd

DIV23,
1680STw tbl ,V
1690INY
1700LDAEUpPr esned

nOD2S6
L7LOSTA thl, Y
17201NY
1730LDACUpPressed
756

o1y
17408TA thl,Y
1750, keycheck
1760LDALED
1770BEG checkED
1780J5R kayvalid
1790BEQ checkEC
LB00JSR getaddiress
1B10JSR gotomuver
1820, checkED
18I0LDALEC
1840BED keycheck
1B50JSR keyvalid
1860BED keyohack
{B70J8R getaddress
1880JSR gotomovar
1BF0JMP keycheck
1900, keyvalid
1910CHPELFQ
1F20BNE checkleft
1930FLA
1930PLA
1980JMF escape
1960, checkleft
L970CMPELTS
1980BNE chackright
1990LDAEL
ZO00RTS
2014, checkeight
2020CMPLLFT
20BOBNE checkdown
204000 2
2OBORTS

® ® © 6 9 60 0000 S 59000000690 O0 SO0 S 0000 S 000 ES 0SS S
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I GRAPHICS

........................‘......‘...‘........

RUNNING ‘MOVER’

THE Usting can be broken dawn inlo two sections: Basic and
assembler. A prior ofthe latter is y for
entaring the program - just type it in exactly as you see it
Before starting ensure that PAGE has been set to 41800,
whether you have tape or disc. To do this type:

PAGE = 41900 < réturn >

NEW < raturn >
You'll find it much easier to anter the assembler listing first
Far 1ips on doing this see 8ilow page Kin last month's fasus;
Enter lines 330
lar l:tapu or disc, justincase u! imuanls Change line 3-(@ lu

FOR1% =0TO38TEP 3
Now add the following two lines:

1PROCASS
2END

Run ¥ +then
add the following lines to your program;

;PROCABS
L 3FORN% = &E00 TO 81084

42%=Z%+TN%

SNEXT
GPRINT"CHECKSUMIS :“.Z%
TEND

Now re-run the program and after a short delay the result
GHECKSUM 573536
should be displayed. 1f this is not the case you have made a
mistake in entering the assembler —so check again carefully!
if allis well re-enter line 340 as:
340FOR 1% =0 TO2STEP2
Now delete lines 1 to 7 inclusive and enter the rest of the list-
ing, and you're ready.

CONVERTING FOR THE ELECTRON
MOVER will run on the EIk if a few alteralions are made 1o the.
listing. The alterations are in the assamber as fallows

1970 CMP £888

2120 CMP £48D

2790LDA &C360.Y

2820LDA AC36D.Y

Tha checksum value will be 73310

2040, checkdown
FOCHELLAT

25905TA (L84}
2600, Rbl a:m

2080BNE checkup 2610LDALCOO
FOLDALT "&ZOETA(I(BM s
ZIOORTS 2430DEY
2110, checkup 2640BPL replace
20CHPLLBT 2630, first
Z1T0ENE invalidkey 2660LDALG
2140LDAES 26708TALBO
2150RTS 2680STALBZ
2160, inval idkey 2670LDALLI0
2170LDALO 2700TALB1
2180RTS 2710LDALT2
2190.getaddress 2720ANDET
2200ASLA 27308TALTS
2210TAY 2740EORLTZ
2220LDA b1V 2750LSRA
qotomovar+1 2760LSRA
O INY 2770TAY
2250LDA tbl,Y 278OINY
22605TA gotonover+2 2790LDALCITS, ¥
2270RTS 28005 TALEO
2280. gotomover 2B10DEY
2290JSRLBOCO 2820LDALEITS, Y
dummy address 28300LC
2300RTS 2BA0ADCYEL
2310. encape 28505 TALE1
23208E1 2B60LDALT L
2330LDA olv 2870LDXET
2340STAK220 2880. LOOP
23BOLDA olvel 2B90AGLA
23606TAL221 2900R0LLBZ
2370CL1 2910DEX
23EOLDAELS 2920BNE LOOP
23F0LDXEC 2930ADCAE0
2400JSRYFFFA 29408TALBO
2410RTS 2950LDAED
2420, thl 2960ADC!
2&30NOF 1 NOP1 NOP 3 NOP 2970ADCLBL
Z440MOP s NOP s NOP 29805TALE1
ZAZONOF s NOP s NDP 2990LDALLE0
2640, 01 v 3000CLC
2470NOR & NOP 3010ADCLEO
2480. display 30208TALEZ
2490LDYL78 SOTOLDAEZ
2500DEY ZOMOADCEEL
2510.replace ZOSOSTALSS
2520LDALCOT, ¥ J0&0LDALLES

253051‘&\(;50) oY
540, Rb1ock2
25500 DALGOO, Y
25605TA (182 Y
2570.Rblocks
2580LDAKCOO, Y

30908 TANEA
F100LDAE2

ZLTOSTALER, X

S4BEDEX
3150ADCLE4 THFODEX
31605TALES 3700BPL hi
Z1TOLOAER 3710.8a
3180ADCLES 3720LDXLTZ
T1F05TALEY I¥I0.mi
3200LDALE 3740DEX
32108EC I750BNE sh
32205BCL73 S740LDXES
32308TALTI 3770.10
3240LDALTO S7BOLDALEE, X

37908EC

IBOOSHCLTS

TB10STALEB X
32 JB20DEX
3290ADCATI IBIODEX
JIIOOLDXED 3840BFL la
3310STALEB, X 3850.sh
3I3Z0CLE 3860DEY
3330. loop I870LDA (L80) , ¥
3TA0ADCLYE IBEOSTALLOO , ¥
IISHINX IBTOTXA
IZL0INK 3F00BMI b2
3370CPXER 3710LDA(EEA) ¥
33BOBCS IF20BEQ b2

IITOSTALBO) Y

I390STALES, X
T940.b2

3400BCC 100p

FPSOLDACLAZ) Y
SA206e Satoatanceo.
343OINY IFTOLDA (48D , ¥
TALOLDALIZFO, ¥ 3980BEQ b3
3450LDXED 39908TA (A2 ¥
3460, 1oop2 4000. 53
3470STALET X A010LDA (183 Y
TABOINY S0Z05TALC
ZA90TNX 4030LDA (SBE) , ¥
S500CPXEE A040BEQ b4
3510BCC 1oop? AOBOSTA (LB4Y ¥
: 4060, b4

3520LDYA7E

3BIOINCETS A070LDA (B4 ¥

3S40LDXLTT AOBUSTALCO0, ¥
3550, ml A0FOTRA
IHLOTYA 4100BPL mle
IS570BEQ co 4110LDACEBE) ¥
IVBOANDLT? 4120BEQ nle
SS9OBNE mi A130STA (486 ¥
3400TXA 4140.mle
3610BPL sa A150IMF m]
3420LDXES A140. 60

3430, hi 4170RTS
I540LDA%EE, X a le‘I

3650CLE A1
J6LOADCETT "‘“‘JENDPF\]F
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DISCS l

See ‘Take Command of the 8271 Chip’, page 81

Listing 1. Disc copying program by Richard Harris. It will make back-up copies of mos! - if nol all - discs. With minor
modification (see page BE) it can also be used to change protected discs

10 DIM SIZEX(A) ,gap%(4) ,block% 30,dat 1660 CLS:PROCDisci10)
ax 2200 1670 FOR J%=0 TO (s%-1)+4 STEF 4
| 15 MODE7 1680 FRINT"track atan?d sector
20 PROCsetblock: PROCsetup datak? (J%e2):% size *idatai? (Jue3)
25 FOR K%=0 TO 39:REM for 40 track dr 1590 NEXT
ive 1700 =0
40 PROCseek (0,K%) tPROCseek (1,K4)11F F 1710
Nid(0,K%) THEN 110 1800 DEF PROCsettr (J%):REM change curre
50 PROCsettr (7data’):PROCformat nt track registers
40 PROCvalues 1810 bl ack%?5=21bl ock% P6=43Asblock L ?7=%
55 FOR 5%=S% T0 S%+w%-1:1REM for all s 123iblocki?8=J%
| ectors on track 1820 PROCI SC(9)
b6 REM assumes consequetive numbered 1830 blockX?7=L1A:PROCL sC (9)
sectors; may need changing for some disc 1840 ENDFROC
| 1850
| 70 DY=FNload (0,T%,5%) t+REM load from d 2000 DEF PROCformatiREM formats with sa
rive O me ID fields as read in from first dnl;c
80 PROCsave(1,T%,S%,D%):REM copy 'onta 2010
drive 1
85 NEXT
90 PROCsettr (K%)
100 J%=FNid {1 ,K%) PROCAS se (121
110 MEXT ENDFROC
980 STOR
990 DEF PROCvaluss
| 1000 DEF PROCsetbiock:REM set up DSWORD TZ=7dataks S4=255
| parameters FOR J%=2 [0 (s%-1)«442 STEP 4
1010 ?hlock%=0:block%! 1=data% IF dataX%?d%<S% S¥=data%?d%
1020 X%=block’MUD2S4: Yi=blockiDIV2S4 NEXT
1030 ENBPROC REM sets T%Z to logical track, S% t
1040 o lowest iogical sector number
1200 DEF PROCsmek (dri%,tri) 2250 ENDPROC
1210 Zhlock%=dri%iblock%?S=1:block¥?6=t 2260
2400
| tlockn?7=tri 2410
PROCd1 sc (6) 2420
| ENDFROC w1zeks
2430 PROCdIsc (10}
DEF PROCOI sc (%) tREM call OSWORD 2440 IF block%710=420 =1:REM if deleted
AL=LTF data found
CALL LFFF1 2350 =0:REM if normal data

IF block#?J% PRINTTAB(10,22)"¢Erra 2440
A20%3PRINTTABL10,24) MiPR 2600 DEF PROCsave (FX (6%, Hky12)
EPEAT UNTIL GET=32 75
1435 REM ignore deleted data and track 2620 bluckd?7=6%: bl ok u7E
not found imay not be on disc): other er 32) +1
rars probably fatal 1IF 1% black®
1440 ENDPROC
1450
1600 DEF FNid (dri

i) ockiP9=

%AF ELSE block

FROC s (100
JEri) tREM reads one t 2650 EMDFROC

hen all ID fields on track 2680
lockX7e=%5R:blockX?7=t 5000 DEF PROCsetup |
riiblock%?8=0:1blockL79=1 5010 FOR Ji=0 7O §

drid S020 READ SIZEX(J%) ,papi (I}

NEXT

DATA 18,11,10,21,5,74,2,255,1,0
ENDPROC

1620 <
1630 PROCdIsc (10):IF block#710030 =1+RE
M escape if track nol present
i atail?31sX=SIZEL (sizel)
1650 blocki79=s%

000000 08 e 000000 00500000 SQPE OO0 OSOS®OOEOSEOOS PSS BSOS
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IBEEB FORUM

See page 114

® 0 6 0 0 000 &0 O8O0 00060 S SO S 00O 0L OOO OO OS eSO OSSO ESS

Listing 2. Afan Crabb's program reads a disc":

e R R e
READ FILES

Copyright (C)

call addresses

ALL

osword

and prints the

EM

ilefF(numtil
EM pove

values of all the liles

Read sach +ile, s

length of name, name

v TO numofiles
point

har=1 10 length
NE+CHRE (char 2pai

store in aresay

\dd directory charac
BELIE )4 A

630260 0 0 0

file

® ® 00 05000000000 6000600068 80606060006 06000000000060¢ 00
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TECHNIQUES l

See 'See How They Sort', page 117

® 000000030900 00O OO O0OOO DSOS SO0 OO STOO OSSO OSSOSO

Program 1. Sefect a sort from the menu and watch the sorting process, colour-coded to make It easy to follow

10 REM
20 REM §.B.MILL 1984
30 REM version &

40 ON ERROR 60TO 340

=0 mODE
40 REMRNS MAIN PROGRAM
70

N ubbl e
PROCshuttle
N insertion
HEN PROCael#ction
160 IF choice=S THEN PROCshell
170 IF choice=s THEN Pﬁnrnuicr(l sax}
180 IF choice=7 THEN PROCtr
ot Sorta THEN PROGwait
e=num_Gf _sarts

210 vouz4, 1‘..3.1 ||c|a op
230 FRINTS D TOSC PBASICH!
-so EN

"m REM SEr DATA

70 paTa BUBRLE, SHUTTLE, {NEERT 10N, SELECT 10N, SHEL
L BuicK, TaxE, €

A FRED, GEORGE, ALEX. JOE, BERT, BERNARD, HARRY.

.IE!IDEE PETER
300 DATA JEREMY, GEDRGE, PETER, JIM, §1MON, TONY, JOtN
r

310
320 REM $33 PROCEDURES 131
=0

) REN ERFOR ROUT
x:s-: TE ERpesy Teg nuu
REPORT

370 PRINT® at line =3ERL*

380 END

250

200 DEFFROCsetun

410 watttime=100

420 T=TRUE!F-FAl

430 hothingsazacradi29) or aun=iTDs vyl L ouet Y3 bbLU
SR sboen A SN oy R B

DIM sourced (1001, dests (1001 , sort¥ (20)
350 RESTORE 270
4

540 READ sourced ([}
S70 UNTIL sources(l)="ssz~

£10 DEFPROCasny

620 PROCHoUble ("MENU for )
1=1 10 nus_ci_sarts

680 PRINTTAR(A, [+2)38TRE1; *

650 NEXT

440 VDUZT. 1, 1401010510, 13

670 cholcesFNchoose (™1 to "+ETRInum_of_sorts)

680 IF choicw=num_of_sorts THEN ENDPROE

490 VDU23, 1,01050

700 PROCAouble (sart s (chaicel

716 FORI=1 1O

¥

“rsored ry

720 PROCIist
730 ENDFROC

740
750 DEFPROCHGUbL e (ds
780 LOCAL

770 d= (AO-LENGE-5) DIV 2

SFRINTTAB (B, 141} jsaurced (1) sHEX,

780 YDUZS, 125
HE$yel ) ows “BORT

790 PRINTTAR (d, I} CHREcyan; CHRELA1; d8 1 CHRSyS! Low
1 "BORT™

800 VDUZ8,0,25,3,4

810 ENDPROC

FRINTTAB(d, 2) ;CHRSS van s CHIRE 141 1 81 C

820
830 DEFPROCKa1 &

840 PROCssctiaN 1, e, mni Lol
B30 PRINTTAB (0, 19) tCHRS1S:
REPEATIUNTIL GET=32

#ss SPACE bar to €

IHEE " thun <RETURNS *

i
ns
n (LEFTS M9,

940 IF VAL CRIGHTS (M8, 3)) =0 THEN rn=VAL (RIGHTS (He
+21) ELSE rn=vAL (RIGHTH(M, 311

DUNARCOICER AND, UALHI>=1n AND. WALN<arn D

VALNS=INT O

Se0 1E NOT ok THEN ¥DUZ.11,13:F0R I=1 TO 39:VDUS

b4
1000 DEFPROCEwaR (1,3}
1010 sarted=FALSE

1040 dests (i) =spar,
1050 PRINTTAB(Z1, 11} ideste(i
1040 PRINTTAB(Z1, jo1) idestsciii™  *
1070 PROC@ark (3,5, cyan, 1)

1080 ENDPROC

0 m
1150 PRINTTAB(ZY, [fsi)idestaiqiygs  «
1140 NEX
LBt B

o DEFFROCmars (1, 3, colour , pause)
1180 PRINTTAB(20. i +1} 3 C3Fc8col our s TAB 120, 5+ 1) 1CHRS

colour
1180 IF pause THEN PROCpause:PROCmark{1,,nothing
)

1220 DEFPROCauss

1230 IaIMKEY (watttime)

1240 FX15,1

1250 ENDPROC

1260

I:'m DEFPRM-!((\onh. Jecatour?

It 5
uvo PRINTTAB (16, 11+1) s CHR%co) our § CHRG a1 our 1 CHES.
coloar
1200 MEXT
1310 ENDPROC
1320

DEFFROCDUBLL S
L340 FOR I=1 TO man-i
1350 sorted=TRUE
1340 FOR Jemax 10
1370 PROCmArk (3=1.3.

1390 F st 1 Lo M PROCswap (2, 3-1)
1390 NE:

1505, 18 moryad TN, Teand=1 ELOE RO S
1410 HEXT

1420 ENDPROC

1430

STER -1

1440 DEFFROCShuttle
1450 [=0

1480 top=Oibattomesa: ince
1470 REPEAT

1480 sor ted=TRUE

1490 REPEAT

2 30 OO0 0 00O OO0 OO SO OO0 OO SO0 SO0 O e e e SO0 OO OSSOSO
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TECHNIQUES

....0.................................OO....

green,T)

Slowtd (1+1) THEM PRDCSwap (1,1+1)
1530 IF Trincetop THEN top=topel:ine=1

1540 IF Isinc=bottom THEN bottom=bottom—liinc=-|
1550 UNTIL I=top OF I=bottam
1540 UNTIL bottom<=top OF sorted
1570 ENDPROC

1590 nsrmocm“vuun
1600 FOR l-: u

1410 PROCDA:
1620 PRINTIAB(19,1) 1" " TAB(19, 1011137
30 FOR J- -1

e FROGaars (3-1, 3, ar een
120 TF Gests (3-1} s0eats (31 THEN PROCEmap (3,31

I FRUSTEAR(S. 1KY S TABLIR 141 M Y10

iz40 £om 3m1e1 1O am
1750 PROCasrk (0, J,green. T)

1760 1F deat® (3} cdests (1owinden) THEN PROCmark (0,
EDsei ndtc. whi k@ F 3 1 owed n
1770 FEOCaart 10, R Naaa Vs

1780

1796 1E Jouinamn<>1 Ibtu PROCSman (1, 1windex) ELS
E PROCAAr & (0, Tohi €
1800

1810 mbvmc

1820

1830 DEFFROCzhel 1

1840 IF inc<=0 THEN 1920

1870 PROCpaus:

man FOR I=incel TO max
890 PROCoair (1,1-1nc)

1700 HEXT

1910 snesine DIV 2

1920 UNTIL incém0

1930 EMDFROC

1740

1950 DEFPROCpair (1, )

INSIE 5070 THO! BraDs.

1970 PROCmark (1,3, green

1980 IF destdts) < -um " rven PROCSwan (4, 1)t PROC

Bair €, j=inc)

1990 ENDPROC

2000
2010 DEFPROCQuick (1, 3

2020 LOCAL pivetindex,partitionpaint, I
2030 pivotindex=FNEindoi vat (1, 3

2040 PROCs:
20%0 FROC
2080, FR]NYTHB:!D.E:lEHF\IP:Mn-sll(alvallnu'u.

2070 PROCpause
2080 1F pivotinden=0 THEN ENDPROC
2090 partitionpoint=FNpartition (i, 1,pivotind
2100 PROCquick(1,partitionpoint=1)
2110 PROCquick (partitionpoint, s}
2120 FRINTTAB(20,2)
2130 PROCsection(l,
2140 ENDPROC
2150
2160 DEFFNS indpivet (1, 3)
2170 LocAL 1
2180 1=1
2190 IF I=5 THEN
2200 1F desta (1) >aents 1+1) THEN =1
2200 1F L+1=) THEN =0
2220 IF deatd (1r<dests(l+1) THEN =Is1
2230 1=141:60T0 2190

ak, white)

2280
2250 DEFFMpartition(i,),K)
2260 pivots=destd (K}

2270 L= 1R=)

2200 REPEAT

2290 PROCSwap (L. R}

2300 PROCAark (0, L, yel Low, F) : PROCmark (0, . green, F)

Farcolwons T TRRCuM & (:Leobhi o
PROCMark (0, L, yell ow, F): FROCpause: BOTD

10

2320 IF L=R THEN 2340

2330 1F 0esL3(R)>=pivors THEN PROCmark (0,R,nothin
£10,R, oreen, F} 1 FROCpauses IF KL

2490 PROCEwap (1, 1)
2500 PROCasction(l,nax,white)
2510 PROCpause

2520 PROCputback (13

2530 NEXT

2340 ENDFROC

2580 DEFPROCBackup (9}
2570 REPEA
3200 PROCRark (3,0 DIV Zuaraen,T)
2590 _IF dest® () dests(J DIV 21 TMEN FROCEwaB(3.d
DIV 2)

K}

D1y 2

2640 UNTIL J=1

2620 ENDPROC
20

2440 DEFPROCpUtback (1)

2450 LOCAL =wapi e

2840 swapindex=21]

2470 1F smapindex =1 THEN PROCSwap_testiENDPROC
2680 IF destd (suapindex) (dests (snadindextl) THEN
Bhapi nde=suapi ey s

2490 IF muspinde: St men FROCGiian toat i EHCROL
2700 IF texts =dezts OF smapinder>=1 T
En PROCRaaD towt ELSE PAOCReri £3, wmapindes. green
T} tPROCSMap (3, swapinday ) s FROCaUtback (snapinde |
2710 ENDPROC

PROCRark (0,3, cyan.#)
e PRINTTAB (IO, La1
2770 F‘ﬁINTTlBE"u.Jo]:|ENF':v-mdr='-(‘-x- -
2780 PRINTTAB(1,T1)1"

ECHRSNONINgE

2870

284D DEFFROCRove (1)

2850 LDCAL 11

2840 FOR 1120 TO 31

2870 PRINTTABI(Z0, 1 + 1} {OHRINGERINGS ™ 11273 TAB (L]

2910 PROCausE
2920 ENDPROC

2970 PROCsection (a,
2980 PROCsection (@,

® ® 0 00 0 00 OO0 OO0 OO O OO OSSOSO OO OO OPEOOCOOSOSOOSSSPSTS
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TECHNIQUES .

See ‘See How They Sort’, page 117

® 9 00 00000000 P 0 000G OO OO0 OO OO OOD O OO SOSOSOEO OSSN

Program 2. Sort procedures unadorned

MLIST

10 DEFFROCswap (i, 1)

20 sorted=FALSE

30 spares=dests(i)

40 dest$(i)=dest$(j)

50 dest#(j)=spares

&0 ENDPROC

70

80 DEFPROCbubble

90 FOR I=1 TO max-1

100 sorted=TRUE

110 FOR J=max TO le¢1 STEP -1

120 IF dest¥(J-1)>dests$(J) THEN PROCsw
ap (d,3-1)

130 NEXT

140 IF sorted THEN I=max-1

150 NEXT

160 ENDPROC

170

180 DEFPROCshuttle

150 1=0

200 top=Oibottom=max:inc=1

210 REPEAT

220 sorted=TRUE

230 REPEAT

240 1=I+inc

250 IF dests(l)>dests(l+1)
ap (1, I+1)

260 UNTIL Isinc=top DR I+inc=bottom

270 IF Ivinc=top THEN top=topslrinc=1

280 IF I+inc=bottom THEN bottom=bottom
—~tiinc=—1

290 UNTIL bottom{=top+l OR sorted

300 ENDPROC

310

320 DEFPROCinsertion

330 FOR I=2 TO max

T40 FOR J=1 TO 2 STEP -1

350 IF dests(J-1)>dests(J)
ap(J,J-1) ELSE J=2

340 NEX

THEN PROCSW

THEN PROCsw
IT7O NEXT
380 ENDPROC
290
400 DEFPROCselection
410 FOR I=1 TO =1
420 lowindex=1
430 FOR J=1+1 TO max
430 IF dest$())<{dest$(lowindex) THEN 1
owindex=J
4S50 NEXT
440 IF lowindex<>I THEN PROCswap{(l,low
index)
470 MEXT
ABO ENDFPROC
490
500 DEFPROCshell
S10 inc=max DIV 2
520 REFEAT
%30 IF inc<=0 THEM 580
540 FOR I=incsl TO max
550 PROCpair(l,I-inc)
360 NEXT
570 inc=inc DIV 2
580 UNTIL inc{=0
590 ENDPROC
400
610 DEFPROCpair (i, J}
420 IF j<=0 THEN

430 IF dests(i)<{dest$(j) THEN PROCswap
{1,4)1PROCpair (J, j-inc)

640 ENDPROC

&50

460 DEFPROCquick (i, i}

470 LOCAL pivotindex,partitionpoint,l

680 pivatindex=FNfindpivot (i, )

490 IF pivotindex=0 THEN ENDPROC

700 partitionpoint=FNpartition{i.j,piv
otindex)

710 PROCQuick(i,partitionpoint-1)

720 PROCquick{partitionpoint,j)

730 ENDPROC

7a0

750 DEFFNfindpivot (i, )

740 LOCAL 1

770 1=i

780 IF I=§ THEN =0

790 1F dest$(l) >dests(I+i) THEN =I
800 IF I+1=j THEM =0
810 IF dests(I)<{dests{1+1) THEN =l+}

820 I=I+1:60T0 780

]
640 DEFFNpartition(i,j,K}
B850 pivot$=dests (K)

880 PROCswap (L,R)
890 IF dest$(L)<pivots THEN L=L+1:60T0

900 IF L=R THEN 920
910 IF dest$(R)>=pivots THEN ReR-1:1F

950 DEFPROCree

960 FOR 1=2 TO max

970 PROCLackup (1)

980 NEXT

990 FOR I=max TO 2 STEP -1

1000 tests=dests(I)

1010 dests(1)="*

1020 PROCswap (1,1}

1030 PROCputback (1)

1040 NEXT

1050 ENDPROC

1060

1070 DEFPROCbackup (J)

1080 REPEAT

1090 IF dest$())>dest$(J DIV 2) THEN PR
OCswap (J,J DIV 2)

1100 J=J DIV 2

1110 UNTIL J=1

1120 ENDPROC

1130

1140 DEFPROCputback (J)

1150 LDCAL swapindex

1160 swapindex=J82

1170 IF swapindex>=1 THEN dests(J)=test
$: ENDPROC

1180 IF dest$ (swapindex)<{dests(swapinde
»+1) THEN swapindex=swapindes+l

1190 IF swapindex>=I THEN dests(J)=test
#: ENDPROC

1200 IF test$d>=dest$(swapindex) THEN de
st4(J)=tests ELSE PROCswap (J,swapindex):
PROCputback (swapindesx)

1210

® 0 0 6 00 00O 0 OO O 0O H OO O PO OO OSSO OO Oe S OSSOSO S SN
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] HARDWARE

See ‘Internal Examination’, page 123

Paul Beverley’s program for the signature analysis unit

18 CLS 560 REFORT
2@ PROCinitialise 57@ FRINT" at "ERL
38 REPEAT 580 ENDPROC
4@ PROCmenu 59@
S8 UNTIL X%=a 60@ DEF PROCinitialise
68 END 610 REM swssssnsnsisons
70 620
8@ DEF PROCmenu 63@ ON ERROR PROCerr_handle:END 107
98 REM ssxusuus 640 74FE4B=B : REM S.R. to input
190 658 P&FEL2=%81 : REM FPB@ % PE7 as output
110 VDU26,12 660
120 INPUT TAB(@,2)"Test number? "X%Z 470 FOR opt’% = @ TO 2 STEP 2
13@ vDU28,a,24,3a,5 680 P% = uCR@
14@ IF X%=@ ENDPROC 690 (OPT opt%
15@ N%=32 708
160 710 .test
178 REPEAT 720 \wmas
188 IF N%=13 OR NZ=-1 NX=INKEY(S5) 3739
19@  IF N%=32 FROCprompt 74@ SE1
200 IF N%>32 UNTIL TRUE:ENDPROC 750 LDY W@
218 *FX19 768 LDA w80
220 CALL test 77@  STA LFE&D
23@ FROCprint 78@  LDA #&81
24@ UNTIL N%>32 79@ STA LFE&D
25@ ENDPROC BOR
268 81e JBR testX¥
27@ DEF FROCprompt Bz@
REM =zeanssssn aze .read SR
290 B840 AT———
308 PRINT ase
S1B NZ=GET 840  LDX #z@1 \ Disable clock input.
320 IF N%=13 ENDPROC ‘ i
e S ! g;g STX LFEG@ \ i.e. enable CB1 clock.
340
ot A g:g LDX %FESA \ Dummy read of S5_R.

368 PRINT CHR®(NZ)§

370 NZ=GET

3@ UNTIL N%=13

390 NY=32

4B@ ENDPROC

a1a

420 DEF FROCprint

230 REM wassneenn

440

ase @n=1

468 PRINT TAB(B)~(AZ AND LFO@8)
DIV %1000;

470 PRINT™ (A% AND &FOQ) DIV %10@;
4B@ PRINT* (A% AND %F@) DIV &1@;
49@ PRINT~A% AND &F

S@@ ENDPROC

g;: DEF PROCerr_handle LE7R SN Rl
SI@ REM Sassussanawnss 1280  STX &FELO
540 1090

550 VDU26,12 1108 CLI

18 LDA #5024 \ To check 5 R flag.

938  .ready%
94@  BIT &FE&D \ Has new value
950  BER ready% \ shifted in yet?

97@ LDX &FE&6A \ Read shift register.
980  STX %405

100@  .againX
1018 BIT &FE&D \ Has new value
1020  BEQ againZ \ shifted in yet?

1042 LDX &FE&A \ Read shift register.
1258 STX w4@4

-

You can interrupt now!

Continued »
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HARDWARE l

®
L] 4 Continued
L]
L]
® 110 RTS8
[ ] 1120
o 1138 .testxx
1148 NEREEEn
e 1i5@
1168 CPX #2
® 1178 BCS test2x
) 1180
1198 .test1%
® 208 \exensx
e 1210
122@  STA %BAAA,Y \ Low ROM
® 1230  DEY
® 1240 BNE testl®
1258 RS
®  zap
e 1270  .testZx
1280 \swxsex
® 1299
e 1308 CPx a3
1310 BCS test3z
® 1320
e 1330 .next2y
1348  LDA &CFAS,Y \ High ROM
® 1358 DEY
° 1360 BNE next2%
1370 RTS
e 1380
1390 .test3%
®  ap0  NamEwen
e 1310
1420 CPX #4
® 1430 BCS testax
e 134@
1850 .next3%
® 144D LDA 4COB,Y N Low RAM
e 1478 DEY
1480 BNE next3I%
® 1490 RTS
e 1500
1518 .testaz
L J 1520 e e
e 1538
1548  CPX #5
® 1558 BCS testSi
e 156@
1572 ~nextay
® 1588 STA &78@8,Y \ High RAM
e 1590 DEY
1602 BNE next4X
® 1518 RTS
1620
® 630 .tests
[ ]
®
[ ]
]
®

1640
1650
1668
1678
1680
1498
1700
1718
1728
1730
1740
1750
176@
1770
1780
1798
1802
1818
1820
1830
1840
1850
18460
1870
1880
1898
1908
1918
1920
1938
1948
1950
1960
1570
1980
1990
2000
2010
2020
2838
2040
2050
2as@
207a
2080
2090
2102
2118
2120
2132
2142

N

CPX #&
BCS testsX

-nexté
LDA &FE4Q
LDA LFEA41

DEY

BNE nexté&Xx

RTS

-testér
AmnEnun

CPX
BCS

w7
test7iL

-next7%

LDA
LDA
LoA
LDA
DEY
BNE
RTS

LFESD
LFEBL
LFEB2
LFEB4

next7%

-test7%
NErEaan

CPX
BCS

#8
testBi

next7r
LDA &FE2Q

LDA
DEY
BNE

RTS

LFEZ1

next7x

«test8%
N

LDA

LDA

DEY

BNE
RTS

1

LFEQ8
LFEDT

testB%

NEXT
Z15@ ENDPROC

\ Internal VIA

N\ Disc Controller

\ Video ULA

\ ACIA

® ® © 0O 00900 OO OO O OSSO0 OO OSSOSO 0008000 0GSSOSGSES
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I ATOM

See 'Atomic Text', page 143

® & 0 6 & ® OO O O O OO OO OO O OO OO O OSSO OO OO OO OO OSSOSO @ B O

Alex Wilson's Ipri program for the Atom with Star Gemini X10 printer connected

10 G.z

19 REM SAVE
0 TOF: I7H2984= .3 IN. "FILENAME"$D: L=LEND

3 D03 I7#2984=17D; +1gU. (I=L ORI=%)

24 7648202=7880: 7#EZ03=7481

26 ¥SAVE™1 5678908200 8202 8200

27 S=#8202;T='#803F=FOUT"";WAIT; BPUTF, 8AA: WAIT: FUTF, T;F.N=8 TOT
28 BPUTF, PNi N,

20 R.

39 REM LOAD

401F. “LOAD DATA TAPE PRESS CTRL WHEN NAME SHOWS"*

41 ¥CAT

44 S=#8202;F=FIN"";D0; U. BGETF=#AA;F.N=8 TO(GETF) 3 ?N=BGETFjN.
A6 78BO=7#8202; 7#81=7#8203

50 R.

S2b0=0; IN. "0.K. "$D; IF7?|
53 R.

S REM WRITE TEXT
56a85=#8204;F.#12"TEXT""

S8dIN. $B; G0S. b K=LENB; 1F?B=90; IFB?1=90;6. 62

=783 0=1

S% IFG=0; [=0;D0; S?I=B?1;I=1+1;U.1

&0 IFS #F7005 IN. “TEXT SPACE FULL"$D:
&t

a2 R.

71 P.$17;P. 835G,y

2 999 aNYSTREET, $aNYTOWN, $aNYCOUNTY, EaNYCODESQ1 999 9999%
73 REM REMOVE ALLSPACES AND REMS UP TO LINE 71
B0c1=0; D03 BT 1=6715

B9 REM INSERT CONTROLS
?1 BTX=52:R.

X+1:B?X=1;R.

*1pB7A=1;Y=2;7884=1;

125
126 B?X=84;R.
127eS=#8204

1
01"’345675‘?01..__\45&799012'45673“'
130 @=0;F.J;608.c3U=T
131 IFE=131FJ> 133
132 IFE=136.130
133 IN."A.B,D,1,N,2"8D;F=7D; IFF=903R.

134 IFF<45 ORF>90;P.$1136.133
135 IFF<>646:6.138
136 IFU>#B204;U=U-290:5=U; T=U36.n3; REM BACK

137 F."CAN'T GO BACK"’*$11%1 . 133
138 IFF iG.m
140 1F P."END OF TEXT “’$11%11;6.133

141 U=T;G.n

142mIN. "WHICH LINE"$D;C=VALD; IFC<O ORC>%:F.%11;G.m
14401IN, HICH COLUMN"$D:;A=VALD: [FA<O ORA>283F.%11:6G.0
145 S=T+298C+A R= 1680

148 IFF=68;6. 160

149 P.“TEXT";REM INSERT,AMEND

150 IN.$BjL=LENE;G0S.b; IFG=1;6.150

151 IFF=55:6. 154

® & 9 0000000 OSSO OO OO0 OO0 OSSOSO DSOOOOSNSOESEOOEOOS

Continued »
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A Continued

152 Y=RsL; ' #80=V; D03 PV=7R; Y=¥-1;K=R-1:U.R=5-1

154 I=0;D005S?1=B7[; [=1+1}U. [=L;S=T}G.n

160 IN.“DELETE HOW MANY"$D;6=VALD; IFG<0;P.$1181156. 160

162 DO; ?§=876;S=S+1;U. (5+46)=R; ?5=13; ' ¥80=S

164 §=T36.n

189 REM SINGLE/DOUBLE STRIKE, EMPHASISED

190u?#BD=0; 7#92=04F. "OUTPUT TO PRINTER"’ "1 SINGLE"®

192 IN."2 DBLE.STRIKE"”“3 EMPHASISED"$D;R=VALD; IFR<1 ORR>3;0=1
194 1FR=2; 788D=1

195 1FR=3; 7492=1

196 R.

199 REM PRINT STYLE

200p74B5=0; 2#88=0; ?#8B=1;0=0; 60S. u; [FQ;1 6.p

210 IN."1 10CPI"’"2 12 CPI"*"3 17CPI"sD;P=VALD; IFF<1 ORP)3;6.210

216 7HE7=136
230r [N. "LEFT HAND MARGIN“$D;M=VALD; IFMCO DRM>203G.r

232 IFM=103M=5

240 78BA=M;P."DEFAULT IS &0 LINES"’

242 IM."MAX.ND,OF LINES PER PAGE"#D;L=VALD; IFL=0:L=60

244 ?MB9=L

250 P."MAX.ND.OF LETTERS PER LINE IS"’7#87-21M"

252 IN.“NO.OF LETTERS PER LINE"$D;C=VALD; IFC=0;C=7#87~22M
254 IN."DOUBLE SPACED Y/N"$D; IF?D=89; 24BB=2

260 ?HBC=C; IN. “DATE REQUIRED Y/N"$D; [F?D=89;7888=1

270 IN."DO YOU WANT ADDRESSED HEADING Y/N"$D; IF?D=78;R.
272 1F7D=13:6.270

280 7?#BS=C-M;G0S. § ;K.

299 REM PRINT TEXT

00qL=7#B%; M=74BA; K=7N8B; C=7#8C

302 IN,"SET UP PAPER"’“PRESS RETURN TO START"sD: IF?D<>1336.q
310 P.$2;605.x;U=0

314 IF7#85=0;6.321

316 I=9;F.%9 3 S=#2B63; GOS. g; U=Us 48K

321 IF7888=036.330 ¥

322 5=897E0360S.v

330 7=0; IF?7885=0;6.h

332 5=42BA0;60S.gsF. " jUL3IK
ISOhS=NB204; T=7HB0+7 881 8256; C=C+1

360 1FUCL; 6. k

364 P.$19%3; IN. "END OF PAGE"®"ADJUST FAPER"$D;U=0

366 P.S2%17

I70K1FS =136, 400

380 BOS.viS=5+v+2

390 6.

400 P.$19$3$12; IN, "ANY MORE COPIES WANTED Y/N"sD

410 IF?D=78;R.

420 G0S.u;G.q

430 GOS. ¢

434 IN. “INSERT ENVELOFE, PRESS RETURN"SD:7H93=M;7892=1(K=1;M=20
436 P.$2;60S5.%; S=#28A0; C=20; 60S. g: M=7493; P, $2737081983;R.
445 REM OUTPUT STRING

3 ¥Y=13W=0; IF?#B6=13 Y=2

S5 IFEC6456.w

® ® 0 0000 0000000 O 000000000 QOO OOS®OOOOO OSSO0 OO OSES O

® & 9 S OO OO SO H S0 S DOO O OO OO0 O O OGO 6 OO0 09 OO OSOOSE S SS
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453 IFE>&4; IFECT1:E=E: 420;6.w

454 IFE>P5: IFE<123;E=E: #2056.w

456 IFE>90; IFECTS3 B7X=27; X=X+1;608. o i

457 IFE)l"ﬂ! lFE(i"’7 5"1*1751 X"! GO

§BPX=U7 X=X e 13 BTA=B7; X=X e1s a“xeovv 137986=036. 1
ach

463 IFE=42; K=X- ~1
464 IFWH=C;D0;V=V—13U.V?S=323 DO; X=X-13U. B7X=32

A65 BPX=131 IFZ203F.99

446 F=B:DO;A=7F;LINKAFF10;F=F+1;U.A=1T

A67 U=USK; IFKS L3P, "

468 V=v-13R.

469 REM SET UP PRINTER

A704P . $17327364; IF788550; T=2485; F. $27948% (T) 40

472 1F788D=11P,$27471;REN DBLE. STRIKE

474 P.327877% (M) ; IF7H92=1;F, $27869; 74901 ; REM MARGIN, EMPHASISED
476 F.I=HBE TOM9130=71;L NK#FF 105N,

478 P.’$274558042785611R. ;REM USA, MSB=0

479 REM ENVELOPE

4604 IN. "NEW ADDRESS Y/N"#D; IF7D=78;R.

482 S=#20A0:F."TYPE NAME AND ADDRESS
484 78=13;R.

4900608, v §=8+V; IF78=131R.

492 S5=542:G.9

499 REM START

5007 D=026005 S=#5204; ! #B0=S; 24E200=13; 7HS201=-1 ; B=#2810
505 716=951; 717=82B;F=100; ' REE=#14218

510 F=#97E0; m.-*vm "aF

S20yP.$12°1 WRITE TEXT"*“2 EDIT TEXT"’ "3 PRINT TEXT"*
522 P."a SAVE TEXT"'"S LDAD TEXT"’"& REVIEW TEXT*’
523 P."7 ENVELDPE"’ "B END™*

524 IN.$D;C=VALD; IFC<1 ORCHE46.y

526 6. (S30+2030)

S50 IN."31 NEW TEXT"7"2 ADDITIONAL TEXT"8D:C=VALD

552 1FC<1 ORCY2:6.550

594 B. (S56+C)

557 GUS.a; '#B0=S;6.y

558 S=!#80;605.d3 ' #BO=8; 6.y

570 G0S.e3b.y

590 IFP=100:GO0S.p

592 IN."CHANGE FRINT STYLE Y/N"#D31F2D=893G0S.p

$GOS. di 5=5+1

481 J=0;P. u?

452 60S.c3 IFE=1; IF139;605. 4803 IFE=156. 451
656 IFE=136.652

640 GOS. 680

464 G.y

670 GOS.43036.y

680 IN.3D; IF2D=90;E=0; R.

482 IF?D=4693U=5;608.n

684 R.

690 E.

® 9 000 00 00000 900 000060006006 000 000666000609 060606 9 9 9

111



FIRMWARE REVIEWS I

See ‘Toolkits on Trial’, page 157

Listing 2. Program compactor utility in Listing 1. Utility in Basic to list the values assigned to ait
mlch?nu uu:: s the resident integer variables in decimal and
10 REM TRt SPACE REMOVER 133 Beptacieant

20 before=u70

o oL 10 REM 18 INTEGER DUMP Bt
Acountatg 20 REM 81 (c) Acorn User T%
S0 FOR pass=0 TO 3 STEP3 30 FOR loop=t404 TO L4é8

60 P%=4900 40 '10ap=RND

70 [OPT pass S0 NEXT

80 LDA #0 &0 PROCvar _dusp

90 STA after 70 €ND

100 STA before % o
110 STA count ?‘}E f[; kit
120 STA countsl 520 PRINTCHRS (47
130 LDA %18 table Dump*
140 STA aftersl 520 PRINT® "War Hex Beci
150 STA before+l mal®
150, Totter S40 VDU 28,0,24,35,3
170 LDY Wi 550 ascii=ASC"A"

560 FOR loep=t404 1O L4bE STEF4
i:g gﬁ'; :;;;""' 570 PRINTCHRS tasciida " "3

580 PRINT~iloop;® ™1
200 BEQ all_done S90 PRINT'1oan
210 JSR transfer 600 ascii=aseii+l
220 JSR transfer &10 NEXT
230 .inner ° 420 VDU 28
240 LDA (before).Y 630 ENDPROC
250 CMP #ASC™
260 BEQ space
270 JSR transter
280 BEQ end_of line
290 CMP #1422
300 BED inside_quote
310 BNE inner
-Space
330 INC befare
I40 BNE update
350 INC beforesl
360 .update
370 INC count
380 BME inner
390 INC count+l
400 BNE inner
419 .end_of _line

EY

SPC(S): "Integer Var

430 Tya 450 BNE inside_guote 890 ISR h
440 PHA 470 BEQ inner 900 BRE
450 CPY #3 680 .transfer %10 EQUW %0BOB

4450 BEQ clear 690 LDA (before),¥ 920 EOUD LOF090909

470 LDY #3 700 STA (after),Y 930 EQUS" spaces removed"
480 STA (after),¥ 710 INY 940 EQUB 13

490 CLC 720 CHP #13 950 BRI

500 ADC after 730 RTS 940 RTS

510 STA after 740 .all_done 970 .hexout

520 BCC clear 750 LDA after 980 PHA

S30 INC after+l 780 CLC 990 LSR Az LSR A

540 .clear 770 ADC w2 1000 LSR A: LSR A

550 PLA 7BO STA %12 1010 JSR digit

560 CLC 790 LDA aftersl 1020 PLA

570 ADC before 800 ADC #0 1030 .digit

SBQ STA before 610 5TA 413 1040 AND W15

590 BCC outer B20 LDA WASC"&" 1050 CHPWIO

INC before+i 830 JSR LFFEE 1060 BCC over

outer 840 LDA count+l 1070 ADC %4

620 .inside_guote 850 BED zera 1080 .over

630 JSR transfer B&D JSR hexout 1090 ADC wag

640 BEQ end of line 870 .zero 1100 JMP LFFEE

450 CHP w522 880 LDA count 1110 1NEXT

ut

[ EEREENEREEEEEREEEEEEEREEEEEEEREEEEREEEENEREEERENE R N )

e ® 0 @5 00 0009 00O OO0 OO OO0 SO0 SO S OO0 0SS OOS OO LSS S
o
B
]

ACORN USER OCTOBER 1984



The NFS chip:

SINCE writing the DNFS review (Beeb
Forum, August}, Robin Newman brings
to our attention two further unpublished
differances from the existing DFS and
NFS chips. He writes . . .

The first concerns the use of the
'DESTROY and "BACKUP commands.
When using DFS 0.9 these have to be
preceded immediately with a "ENABLE
command, due to their potentially dras-
lic effects. With DNFS this "ENABLE can
be omitted, in which case the promp
‘GO (Y/N) 7' follows the issuing of the
command. A ‘Y' sends it on its merry
way, and any other key aborts the com-
mand. This is particularly useful with
the "BACKUP command because the
information ‘copying from :0 to :2' {or
whatever the relevant drives are) is
printed before the prompt ‘GO (Y/N} 7'
is issued. This gives a chance for the
command to be aborted if the source
and destination drives have been typed
inthe wrong order.

The second difference concerns the
NFS half of the chip. Recently | have
|written a Network wversion of the
"'EUILD fname’ eommand contained in
the DFS chip. This is useful for farming
1BOOT files etc for use on the netwark
To extract the filename ‘fname’ from
the end of the command line, | have
used OSARGS with A=1 (see my
example in Beeb Forum, May 1984, list-
ing 1). The ‘old’ NFS 3.34 incorrectly
returns the address of the START of the
command line, ie the byle containing
the B of BUILD in this case. NFS360
[contained in DNFS) correctly returns
the address of the f of fname

The problem is that one has to
accommodate both protocols. Listing 1
shows how | have done this. It is not
very elegant, requiring a direct peek at
the NFS ROM to determine which ver-
sion itis. Does anybody know a call that
ire«urns the NFS version running in the

|
|
!
\
\

local machine?

I hope this information will be of use
1o ONFS users, and that the second one

l BEEB FORUM

Update on the NFS Chlp, better

security for data files, testing

the RS423 port, ﬂndlng the file
length — presented by Bruce Smlth

FFDA: phL=47

20 osarg

B0 .start LDA#I:LDYNO:LDXsph!
0 LDA LBOOS:CMPULAF I BNE not

0 LDY#O \ WFS3.34 so search
ar LDA{pb%Y, YiCHP#1T:

140 .nextchar2
non-space char acter;

LDAIpbYL) , ¥z CHPH:
branch 1# found
150 INC pbY:BME nextcharZ \ increment pointer and force branch back

160 .not.

10 REK excerpt from Net FRUILD command utility by B.Newsan
70

SR osargs \ get comaand line pointer
4\ check ..
first space after BUILD

BED error \ error if end of line €ound
BED nextchar2 \ branch if space found

BNE not334 \ now search for first

\ rest of program follows.

if NFS3

pbY now points to f of fname

start by typing *BUILD Iname

will prevent others wasting time finding
abug not of their own making. It is good
that Acorn has made the new NFS and
DFS versions compatibie as far as this
OSARGS call is concerned. It would
have been even better had they let
everyone know about it!

Confuse the

illicit copier

ELLIS THOMAS's ideas on cursor edit-
ing from within a running program
{Beeb Forum, August) stimulated some
thought. Adrian Robson of Hexham,
Northumberland, writes.

The method described could be very
useful for some applications but, in the
case of file copying, it has a major fail-
ing in thal it does not obtain the true file
name. Let me explain

A method of providing your pro-
grams and data files with greater
security is o use non-alphanumeric
ASCIl codes in the file name. For

Listing 1. Code showing how both protocols can be accommodated when it is entered o

1

do this you must use an QSFILE call to
create the file. Anyone subsequently
using LOAD or "LOAD on the file will
find that the file name prints on the
screen with '?" for the non-alpha-
numeric ASCH codes. They will be
unable lo save the file using SAVE or
"SAVE, with the correct file name. Even
if they knew the file name, they would
be unable to enter it directly from the
keyboard.

In operation two methods are avail-
able for providing the required secur-
ity: the program could be executed by
using CHAIN"™, thus avoiding the non-
ASCIl characters in the file name. The
program checks that byles &3B2-838D
contain the expected file name and
refuses to run correctly if it does not.
OSBYTE &A0 can, of course, be used to
access the name.

The second method, applicable to
data and machine code files, is lo load
the file via an OSFILE call using the
correct name in the control block. How-
ever, the former method is recom-
mended as il causes greater confusion
to the illicit copier

example 240, which is ‘p' in mode 7. To

This technique can also, of course,

ACORN USER OCTOBER 1084
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BEEB FORUM .

be used for data or machine coda files

Now we cbviously require a method
of taking legitimate back-ups of our
protected files and it is equally obvious
that the cursor editing method will not
work in this case The only method
available involves access o page three
and using an OSFILE call to save the
file. This has the additional advantage
of simplicity compared with the cursor
editing method.

The comment that cursor editing will
minimise problems with new OS
releases is valid. However, it is more
likely that the screen format of the "OPT
1.2 load message will change on future
releases rather than the internal
header block format or location. Any-
way, the risk and consequences pl
either Is so minimal that they can be
only a minor consideration when decid-
ing onthe best method for arranging for
automatic file backup for your own pro-
grams and data.

In conclusion, the cursor editing
method is a sophisticated means of
arranging file copying, but sophisti-
cation is not an end in itself, no matter
how well itis justified. To coina phrase,
the cursor editing method when
applied to file copying is equivalen! lo
using a hammer to crack a nut and then
missing the nut!

o 423 .. . testing

the serial port

ONE aspect of the Beeb not often
touched on is the RS423 serial port
Perhaps this is because the pin-out dia-
gram in the User Guide is incorrect, as
John Gallagher of Carlow, Ireland,
points out , ..

The diagram of the five-way DIN plug
on page 406 of the User Guide is incor-
rect in that the indentation represent-
ing the plug case earth should be atthe
top of the diagram. The connections are
otherwise correct. .

RTS, gdain
i o
o-Ond
o [
CTs data ait

5-way i~ plug
for computer

Diagram of the five-way DIN piug as printed
in the User Guide. The indentation should
be at the fop

ACORN USER OCTOBER 1984

John also offers
niques .

A simple test of the operalion of the
RS423 output is the foliowing. Connect
pins A and B together and pins D and E
together (Data outfo Data in and CTS 10
RTS). Type in the following series of
commands.

‘FX?7.1 <CR>
'FX8,1 <CR=>
"FX35 <CR>
*FX2,1 <CR>

Now press any letter on the keyboard
and if the serial port is operating prop-
erly the screen will print 'Syntax Error’
continuously at a slow rate. The screen
will also display multiple prompts. If the
DIN plug is removed the screen display
will hait. The test is crude but effec-
tive ...
Finally, John provides serial connec-
tions for an Epson printer
a} Connect data out line to pin 3 of
the printer.
b) Connectdala in line to pin 2 of the
printer.
c) Connect ground to pin 7 of the
printer
d) ConnectRTSloCTS
The printer will now print in the serial
mode in response 1o the printer-type
command ‘FX5.2 and the switch-on
command Control B or VDUZ. Note that
the baud Iransmission and receplion
rales may require setting using "FX8,n
and “FX7.n if the default values do not
match

testing tech-

! C}Q Get the measure

ALAN CRABB of Shaftesbury took up
the challenge to write a program that
will read a disc's catalogue and returp
the length of each file on it (Beeb
Forum, August). Alan wins the pro-
mised £10 note. Let him explain . ..

The program (listing 2] as it stands
will print all the files and their load/
exec/length values on the disc in drive
0. The program is completely Tube
compatible and uses only ‘legal’
methods (routines can be written
legally, not accessing the DFS cata-
logue directly).

The listing Is fairly well documented
but a few extra notes might help.

The OSWORD call with A=&70
returns the disc's ‘cycle number’ (the
number of times the disc contents have
been aitered). X and ¥ point to a single

byte which contains the drive number
and returns the cycle number.

The checks in line 370 for illegal dir-
ectories test for ‘. The Acorn
DFS seems to interpret the **' in a funny
way and the cofon is used for drive
selection.

The OSGBPB (get block, put block) |
may be new to most readers. It is docy-
mented on page 339-42 of the Advanced
User Guide (1 do not have an Acorn DFS |
manual - anyone got one for sale?)
The call with A=8 is used to ‘read file
names from the current directory’ -
hence the loop through all normal di
ectories at line 340. The parameter
biock pointed to by XY is set up as fol-
lows:

0 Cycle number

1-4 Pointer to block for return of

names

58 No. of files to be read decre-

mented by DFS

9-C Initially 0, incremented in @ights

by DFS
The data is returned in the format:
length of fitenamea?

filename 1

length of filename2

filepame2 . . .
The length is always 7 and filenames
end in spaces if they are shorter

Finally, lines 800-860 print all the in-
formation using functions returning the
load, exec and length of each fite. The
functions may be extracted but be sure
to define some workspace for them

C,‘-‘ Neat toggling

READERS may be interested to seeI
the assembler routine in the Beeb
Forum suggestion for August, “Printer
on, printer off’, page 65, reduced from
67 to 14 byles, writes Robin Tracy of
Sution, Surrey.

iy

In general, Exclusive OR (EOR) does
not seem 1o be as widely applied as it
might be. EOR can be used o toggle
between any two integer values. There
is usually a saving in space too.

Suppose you wish to toggle betwean
‘n’ [ASCII 110) and 'y’ tASCIf 121) then
Exclusive OR does it neatly.

To discover ‘23" enter the line
P. 121 ECR 110.




“There is no doubt that the JVC range of ECM
plour monitors is excellent value for money . ..
fiere is no loss in quality of picture after long
griods . . . and remember, as more and more
polution is available with new micros, the need
ira better display will be that much greater.
High recommendation indeed from Personal
timputer News. Meanwhile Acorn User said

“It seems that all ‘normal’ and ‘medium’
polution monitors, including the Sanyo, are
imply inadequate to deal with the Beeb's graphics
ind text output . . . The JVC was excellent, giving
lear, legible results . . . Was the JVC better than the
licrovitec?® Would I buy one? Yes to both

pestions
Our RGB high resolution colour monitor (580 x
flipixels ) sells for 422995 (excluding VAT) - thars a
fring of over £100 compared with other leading monitors
fsimilar specificarions

| The unit has a 14 sereen and is suitable for the
{iCMicro, Electron. Sinclair QL, Lynx, Oric, Apple, IBM
mimost other leading micros
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BB CONTHOB. | Onifsynch and brig
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HIGH RESOLUTION
THAT COMES
IGHLY RECOMMENDED.

and natarally there's avear’s full guarantee,

IFyou order vour monitor by post, vou'll receive it
within ten davs by courier service

simply post the coupon below to: Opus Supplies Lic
158 Camberwell Road, London SES 0EE. Or ielephone
01701 868 quasting vour credit card number. Or, of course,
vou can buy arour showroom between 9.00-3.30pm,

witee Cub |

Epus supplies Lid., 155¢
Please send my

rwell Roael, Tondan SES OEF

—— High Resolurion Ceslour Monjtori<d at
1229 9% cuch (ex. VAT)

Medivm Resolution Colour Monitor(s) at
£170.95 cuch (ex VAT

Cannection lead (s)ar £6.00 cach

Tunderstand carriage per monitor will costan exira £7.00.

(N_B A High Resolution Monitor including VAT, lead, and carriage
comts 27030 A Medium Resolution Monitor including VAT, lead
ancl carriage coms L2 2180

Fenclese acheque for £ O please debit my credit card

agccount with theamouneof e My Access Barclayeard

(pleitse tick) o iy

Please state the make of your computer

Namg - —
Address == . :
ACT

felephone—— Opts supplies Ll
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To Gaddesden Place, Hemel Hempstead, Herts HP2 6EX
Telephone: (0442) 63933
On the 1st August 1984

Computer Concepts are still expanding and require more machine code
programmers with experience of Z80/6502 processors.
For further details of vacancies write to:

The Manager
Computer Concepts
Gaddesden Place
Hemel Hempstead
HERTS HP2 6EX

e ACORN USER OCTOBER 1384
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dISEE HOW

THEY

SORT

A colourful demo by George Hill

shows how data is put in order

NE OF the most frequently per-

formed tasks in computing is

sorting, but there are many dif-
ferent methods. as the accompanying
programs ilustrate. This article will
assess their advanlages and disadvan-
tages, and compare their performance
invarious situations

What items are to be sorted? The
example programs use lists of boys
and girls names, slored in an array.
The sorting algorithms, however. can
be applied to virtually any data which
can be put in order — integers, floating-
point numbers, strings, records with a
key, for example.

Two words there need explaining
First, what is an algorithm? It is difficult
1o define precisely, but if you describe
your method for doing something with-
out recourse lo any specific computer
language, then you have probably
stated the alogrithm

Second, what is a record? It is a col-
lection of pieces of information, all of
which 'belong’ 1o a single item — for
example, a person’'s name, address,
telephone number, age, sex, elc. Basic
does not recognise records. but they
are a fundamental concept in
languages that deal conveniently with
data processing. Most important sort-
ing methods must be able to deal with
records. and some must be able to sort
records from disc or tape liles

There are two programs. Pragram 1
allows the various sorts to be operated
by selection from a menu. Sixteen
assorted names will be sorted slowly,
with colour coding to heip you follow
the sorting process as it occurs, Pro-
gram 2 consists of the sorting pro-
cedures only. They are shorn of all the
frills of program 1 that allow the sorts to
be walched in action. It serves two pur-
poses: first, to allow you to see how the
sorting algorithms are translated into
Basic; second, to allow you to copy and
adapt them for your own use, should
you need to sort some data in a pro-
gram of your awn

| PROCbubble

Bubble sort

The firsl and most commonly under-
stood and used sorl is the "bubble’ sort
There are many variations of it, but the
simplest and most obviously "bubbling’
algorithm is as follows

The starting listhas n items.
Compare the bottom two items (n and
n-1)

if.the lower one is smaller, swap
them. otherwise do nothing

Now compare the next two items (n—1
and n-32}

Swap. or don't $wap as before, so
that the smaller item ends up higher
Repeat the process untii the smailest
item in the list reaches the top,

MNow start al the bottom again. and
repeal the swapping procedure until
the nextsmallestitem is.in position 2.
Goonuntilthe listis in order.

The procedures required for lhis are
and  PROCswap(i.j)
PROCswap simply swaps the array
items dest§(i) and dest$(j}. and sets the
flag ‘sorted’ to FALSE This latter is a
simple way ol avoiding retesting
already sorted items. I no swaps take
place in any pass up the list, then the
items must already be in order, so we
should exitfrom the procedure

Program 1 uses a number of conven-
tions. ltems being compared are Indi-
cated in green When they are swapped
they are shown in cyan (pale blue)
When the program is run and ‘bubble’
is selected you will see the source list
of names on the left and the destination
list on the right The items will be bub-
bled up fram the bottom and will reach
their appointed places as described
above.

There are pauses generated by
INKEY{waittima]. These stop the pro-
gram running so last that you cannot
follow it. If you still lind it tao fast. ‘wait-
time’ is setin PROCsetup. Increase itto
200 for a two-second pause, 300 for
three seconds, and so on. If you want to
‘single-step’ the program, set it to

100,000 {or higher), then you will get the
nextstep on hitting any key.

This seems an appropriate moment
for a quick skim through program 1

The main program is very simple. A
number of variables and arrays are set
up (PROCsetup}, and a sorting method
chosen from the menu. The sort then
takes place, and you are returned to the
menu after pressing any key. The last
choice terminates the program. Any
sor! can be aborted by pressing the
ESCAPE key, which returns you 10 the
menu.

The sort names ('BUBBLE'. etc) and
the names o be sorled are in data
statements and can be added to simply
by adding items to the data statements
The number of sorts is limited to 20. and
the lastone must be ‘END’. The number
of items in the arrays is limited to 128 —
though this could easily be increased —
and the last one mustbe =" If you in-
crease the number of names beyond 18
it will not be possible 1o use the 'before
your very eyes element of the pro-
gram. An adaptation of the program,
using the sorting procedures of pro-
gram 2 but no display, was used with
various numbers of data items 1o pro-
duce the timings in table 2. of which
mare anen.

The gisplay is in mode 7 and the tele-
text colour characters are defined as
variables (eg, red = 129} in PROCsetup.
This makes the subsequent colauring
easier to follow. The total number of
items in the array is ‘max’, while the
number of sorts is ‘'num.ol sorts’. The
unsorted array is source$() while
dest$() is the array thal is sorted by the
various procedures

PROCmenu is straightforward

FNchoose(M$) is a useful general-
purpose function that allows you to
pass a slring of the form '1 1o 20" or
'1.2.34 or & to it, and to select only
valid numbers in the stated range. lis
limitations are thal the left number
must be between 0 and 9, and the right
number must be between 1and 899

PROCdouble produces a heading
and sets the lext window.

PROCwait clears any residual
colours on the destination lisl, and
walts while you check thal the sort has
worked

PROCIIst simply lists the destination
array.

PROCsection(ij,colour} colours a
section of the array in the chosen
colour

George Hill's colour-coded sort

demo and are
listed on pages 104-106

ACORN USER OCTOBER 1984
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UNIT 14, PEERGLOW INDUSTRIAL ESTATE, OLD'S APPROACH, TOLPITS LANE, RICKMANSWORTH, HERTS.
¢ TELEPHONE: 0923 777155 (& 01 950 0195

Changing leads becomes a thing of the past

CARE ELECTRONICS presents:

CPX2 X" SWITCHER

Complete Set
Spare Cartridge
5 Cartridges

10 Cartridges

“VIGLEN" ROM CARTRIDGE SYSTEM BBC B: L B e vy

@ 675inc VAT

DON’'T BUY A COLOUR MONITOR!

HAVE YOUR PHILIPS 14" COLOUR
TV CONVERTED TO A TV/MONITOR

“ONLY" £49.95 each inc VAT.

+ |Image clarity comparable to leading monitors.

* Includes RGB |ead for connecting with BBC

* Conversions carried out at our workshops within 2/3 days
* 12 Months Guarantee

25pin "0 "type Conneclors
RS232 X" SWITCHER - @ 65.00 inc VAT
26pin “D” type Connectors

@ 18.951nc VAT

@) 26.75 inc VAT
a) 47 25 inc VAT

SINGLE DRIVES CASED:
40780 Track 200K Switchabie
40780 Track 400K Swilchable
DUAL DRIVES CASED:

40/B0 Track 400K Switchabie
40/80 Track BOOK Switchable
INTEGRAL POWER SUPPLY
Filled 1o any of he above arives
FLOPPY DISCS:

(Boxes of Ten)

Fujl DiSided DiDensity 525"
"VIGLEN" PRINTER STAND

Full Twelve Months Guarantee [

l
:
p
:
:
;
;
j

X

"VIGLEN" TEAC 55 SLIMLINE DRIVES:

LEADS “READY} eyt
£pinDIN 108 25

65,
@ 199 95 RIBBON LEADS:
D rise s1igin
GadE 4 Oual
i@ 39990

@2875 2500

@2750 2385
@12985 1126

CARy
Gy —

TEL: 0923 777155 e o |
UL g By Post. Enclose your Cheque/P 0. made payable to: CARE Electronics.

01 950 01 95 Or use your ACCESS. Allow 7 days for delivery. Please add carriage
Al Disc Drives and GPX2 Switcner @ B.00
53 B8] All other items i 3.00
Apoiagies to 21l our cuslomers who have. problems in cting us via the telephone.
This probiem has now been rectitied by Brittsh Tetecom

""""'/
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PROCmark(i,j.colour,pause) marks
two items in the chosen colour, and if
pause is TRUE (T is TRUE, F is FALSE),
a pause is generated by PROCpause
for ‘waittime’ hundredths of a second.

PROCswapli,j) swaps two items of
the destination array, and adjusts the
display.

Shuttle sort

The second sort, called ‘shuttle’, is a
variation of the bubble sort. It pushes.
the biggest item down to the bottom,
bubbles the smallest up to the top. then
pushes down the nex! biggest and bub-
bles up the next smallest. tis attractive
In concept but takes the same number
of passes as the bubble sort and, due to
the cumbersome coding necessary, is
much slower.

Insertion sort
The third sort is an ‘insertion’' sort,
whose algorithm is as follows:

Start with the top two items and swap
them if necessary to get them in
order.

Now lake the third item and insert it
{by bubbling it up) into its correct
place among the items already
sorted

Now take the next item, and insert it
in its correct place.

Repeat till you get to the bottom item
inthe list.

Selection sort
The fourth sort is a selection sort. Many
sorting algorithms can be adapledto be
aselection sort, The principle of selec-
tion is as follows:

Do all the comparisons necessary 10
decide where an item goes before
actwally doing any swapping. Swap
only when you know the item's desti-
nation.

This has enormous advantages in
large-scale sorting operations, where
the items 1o be sorted are complicated
records and moving them is time-
consuming,

Taking this principle to its extreme,
we can often avoid moving the items.
We could have a set of "pointers’ to the
records and carry out comparisons on
the ‘key' field - eg the surnames
Instead of moving the records, we
move the pointers. We finish with a
sorted set of pointers, which in many
cases is just as good as a sorted set of
records. We can recall them in alpha-
betical order, for example, and if it is
necessary 0 sort the records them-
seives, we know where they have to go
before we start moving them about — an
cbvious advantage which lets us mini-
mise the number of moves necessary.

The selection sort here uses the
same basic method as the bubble sort.
it works as follows:

Start at the top, and ‘remember’ item
one.

Compare it in turn with each of the
items below it

it an item is smaller, then ‘remem-
ber’ it instead.

Go on comparing and ‘remembering’
until the bottom of the list is reached.
The ‘remembered’ item is now the
smallest.

Swap it with item one (unless it was
already there)

Repeat this with item two, three, etc
until the items are sorted.

The program marks the position for re-

gels set ) Ifonly one item is out of order,
then only one pass will be necessary 1o
place it, and the ’sorted’ flag is set on
the next pass. The Shell sort is a
brilliant method of making the items
move more rapidly, and cutting down
drastically on the time needed.

Shell sort
In the shell sort items are first com-
pared which are separated by half the
list
For an array with 16 members we
compare (and swap as necessary)
items fand 8, 2and 10etc
Return to the top of the list, and halve
the comparison interval, ie, compare
items 1and 5, 2and B etc. I anitem is

placement in red, and the
item in yellow. The countdown is fol-
lowed by a green marker.

The disadvantage of these mathods
is that items tend to move up the list
rather slowly. The bubble sort operates
much faster on a partially sorted list
than on a random one, and has its
'worst case’ when the items are in
reverse order. (Every time a compari-
son is made a swap has to be carried
out, and the ‘sorted’ getout flag never

, it must be up as
far as it will go atthis interval. (Thus if
we have lo swap items 13 and 9, we
must compare the new 9 with 5, and
then {if swapped) 5 with 1, otherwise
an item might get 'stuck’ in the
bottom half )

Now compare items 1 and 3, 2 and 4,
etc. ltems must be ‘back compared’ it
swapped as before,

A single pass down the list will
eventually produce the sorted order.

=
3

TIME/seconds

@
&
1

20~

NUMBER OF ITEMS

= T YR SR N -

Figure 1. Graph of sorling times for bubble, shell and quick sorts
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METHOD

s e [ n

NUMBER OF ITEMS, timed in seconds 7

soa'nuJ w2l elalwlw

Farmiry

Bubble 2667 | 323 | 5232 ‘ 69.2
Shumle | 108 | 58 | 1263 | 23.36 | 3969 | 47.13 | 63.69 | B6.01
Insertion | 068 | 3.43 ' 7.92 l 14.4 . 20,68 | 29.44 l 404 | 5083
Selection | 061 i 206 | 431 ' 120 | 1591 | 21.38 | 27.66 |
Shell 067 | 2.21 . 40 | 612 | sse I 1212 . 575 |
Quick 143 | 304 ’ 496 | 71 878 ' 173 l 13.69 ’ 1557
tres | 158 | 63 | 601 | as5 | | o |20 | 20

Table 1. Time trial results for aach sorl

The mathemalical reasons for the
efficiency of this method are not clearly
understood, but it produces remark-
ably consistent results, and is the
method | would recommend if you want
0 sort medium amounts of data (50 10
500 items, say).

The last two methods in this brief
survey are the most ditficult to under-
stand, and are valuable if large
amounts of data must be sorted (from
200 1o many millions of items).

Quick sort
The quick sortalgorithm is as follows:

Look at the list and choose a 'pivot’
value. Don 't be too ussy, but it whl be
better if the pivol is somewhere near
the middle of the fist.

Now sort the list so that a 'partition’
appears, above which all items are
smailer than the pivol, and below
which afl items are less than or equal
to the pivot. {It is not implied at this
point that the items in either half are
in order, nor is it implied that the
pivot value is al the partition point.}
Now look at the lop section (above
the partition} and find a pivotl. Divide
itaround a partition as above

Repeat this sequence until the sec-
tion partitioned is in order

Go on until gach sub-section left |s
similarly sorted.

Horrible, isn'tit?

Actually it is an ideal algorithm for
recursion, which accounts for my
rather awkward explanation. Recur-
sion is hard 1o explain al the best of
times.

Let’s look at one bit of quick sort to
get the (dea. We are trying to sort the
numbers 4.2,9,7.1,3. Choose a pivol. |
choose 4. (Al least il is not the smallest,
as the next number (2) is less, s¢ iLis
somewhere near the middle.)

Let's call the first item 'left’, and the
last the ‘right’. Imagine pointers (L and
R respectively) pointing at each. Swap
the L and R values. This ensures that
there is one item in the bottom half

ACORN USER OCTOBER 1984

‘which is less than or equal to the pivot.
So the order now is:

3289714
L A

Move the left pointer along until it hilsa

wvalue greater than or equal to the pivot
(4)

328714

L R

Now move the right pointer until it
either coincides with the left, or hits a
value less than the pivot (4 — remem-
ber?):

329.7.1.4
L R

Swap the values atL and R:
321794
L R

Move L right unlil it hits a value > =
pivot:

32,1794
LA

Move R left until it meets L, or a valye
~ pivot:

321784
L
R

The section is now partitioned. L points
ta the first number in the bottom half.
All numbers tothe leflof L are <4, all 1o
the rightare > = 4.

You now repeal the process on 3.2.1
and 7,94 until the section is sorted. A
section is sorted when you cannot find
a pivot - all values are equal - or there
is only one itemn in the section.

When you follow it using program 1,1
recommend a long ‘waittime ! The sec-
tion being partitioned is turned biue.
Cyan again marks ilems being
swapped. The left pointer is yellow, and
the right green. The pivol value
appears in red to the top right of the list
te remind you of its value. Don't feei in-
adequate if you don'tfollow it first time.
I didn’t, and | wrole it' Check each time

that, at the end of each section, the
values above the yellow. or green
marked value are less than the pivot,
and those below are greater or equal.

Tree sort

The final sorl is the tree sort or heap
sorl. The values are treated as a binary
tree. This may become clearer if you
look at the examples below. The algor-
ithm is as follows:

Sort the tree out so that the biggest
value is al the top (or root — comput-
ing trees are upside-down) of the
tree, and so thal all ‘children’ are
smaller than their 'parents’. This is
called a ‘partially orderedtree’.

Now extract the value at the botlom
of the tree [its rightmost 'leaf’ -
upside-down tree. remember)
Replace it by the ‘root’. which must
have been the biggest value, and so
belongs at the bottom.

Now find the right place 10 replace
the removed leal by swapping the
larger values up towards the root,
until the Jeaf slots in.

Repeat with the next leaf. and con-
tinue until sorted.

Confused? Lel's walch it in action for
the same six numbers as before,
428,713
Asatreethey are:
4
2 ]
71 3

Start atthe 2, and loflow it up ta the root
2.4 For the partially ordered tree every
parent must be bigger than its children:
4is bigger than 2, 50 leave them,

4

2 9

1 3
Move onto 8, and follow itup-9.4-93is
greater. Swap them. Move on to 7 —

7.2.9 Needs changing to 2,7.9, and the
tree is now

9
7 4
21 3

Maove on to 1and fallow itup - 1,7,9. No
change needed.

Move on to 3 and follow itup - 3.4.8.
No change needed. Note that @ Is
bigger than 7 ar 4, 7 is bigger than 2and
1.4 is bigger than 3.

To sorl the tree, extract the 3. and put
the 910 the bottom:

7 4
21 9
Where does the 3 go? Look for the
larger child of the empty root. This is
the 7. Compare it with the 3. If it is
bigger, mave i up to the root, and look
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alits children

7
4
21 9

Look at the larger child {2). It is smaller
than 3, so replace 3 where the ' is.

7
3 4
21 9

The subsequent stages in the sort are.

ar 9

and the tree is now sorted!

In program 1 the tree's ‘'generations’
are coloured, The root is magenta, first
generation is red, second generation
yellow, third generation blue. fourth
generation (one item only) magenta
again. Items being compared are
green, and items being swapped are
cyan. When an item reaches its correct
slotitis white.

Pros and cons

What are the advantages and djsad-
vantages of these methods? Let's
ignore the shuttle sort, which seems to
have noadvantages. The bubble, inser-
tion and selection sorts are all reason-
ably easy to code, and for small
amounts of data there is little to choose
between them, though the selection
method is clearly faster, as it avoids un-
necessary swapping - comparisons
are much quicker than swaps.

The shell sort becomes more
efficient in the medium range, though it
lakes a little more careful coding

The quick sort and tree sort come
intotheir awn only on larger amounts of

| data, Even with 128 items the quick sort

has caught up and avertaken the other
methods, but the tree sort is still behind
shell. Onlarger amounts quick and tree
get well ahead. Thé great and unread-
able authority Knuth suggests that the
guick sort should be used to partition
down lo about nine items, and then the
final sort should be done with one of the
simpler algorithms. The tree sorl has
one advantage over the other methods.
It always takes the same number of
comparisons to carry oul the sort what-
ever order the data was in initially. Il
has no 'best’ and ‘worst’ case. except
for minor variations in the number of

swaps necessary, which could be got
over by the selection method sug-
gested above. Its disadvantage is that it
has to sort the data iwice.

Timings of the various methods on
varying numbers of random names are
summarised in table 1. This clearly
illustrates the folly of trying to stick to
the simpler algorithms for large
numbers of data items. and the equal
folly of writing complex recursive pro-
cedures to sort small numbers of data
items.

Notice how the time taken by the
simple algorithms is proportional to
nA2 (i the number of data items
double, the time taken is multiplied by
4). The quick sort is an Ofnlogn)
method, while the tree sort is an
Of2nlogn) method. Their times in-
crease much less rapidly as the
number of data items increase (for
further information | refer you to Stan
Froco's article in the February 1984
1ssue),

One more type of sort needs to be
discussed. These are sorts that can be
applied to large files. The problems
arise when the data cannot all be held
in memory at ence. Two impertant sarts
which can deal with this situation are
the merge sort and the tournament
sort, or a combination of the two. These
will be illustraled in a later article

Dealer inquines welcomed

WILL USE ALL DRIVES AS A SINGLE UNIT
port [of stung, numeric, integer and date fields.
formats and strings of up to 150 characters long allowed

DATAMINDER s a powerful and flexible truely disk
based database management system. It is designed to
munusmuse the thought and effort required 1o se1-up, mam-
1ain. orgamuse and use large collections of data.

Three screen editors are included. The fust provides
for easy definition of new fues or restructuring of existing
files. The second tunctions like a worksheet for the wriung
and recall of records. A wide variety of record display
formats are available some allowing immediate editing
of disk contents. A third screen editor opens-up a wide
vanety of for Tepons
contaiung information selectively drawn from a file and
mau merged leners or circulars. Reports can be structured
n standard essay format with the bulk of the text sand-
wiched between an introduction and conclusion.

For rapid access any or all of the fields can be indexed
with a balanced B-Tree structure ensunng optimal record
searchung and retneval umes. These are typically 3-4 se-
conds to locate one record from a 1000. Search requests
can be specific and include as many felds as you wish
Selection can even be made on the results of commands
temporarily manipulating field data
.!-MI ONAL FEATURES INCLUDE

p 1o 26600 records m each file, disk capacity and
iecurd size allowing. ** Maximum of 150 fields per record.
conlaining in total a maximum of 1200 bytes of text. * Sup-

of thus as and when necessary. =
use of separate fies.
records.
other things ¥
of duplicated record entry
deleted, moved or renamed. mndexed or de-indexed

to 10 files each with any or all of the fields redefined n
any of the abave variety of ways can be processed in a
single batch operanon

manual introducing you to the system and furnishing
dedicated users with all detailed information they could
wish for.

ONLY £ 29.50 + C2p&p ex.VAT

Automaric allocation of disk space for files and extension
Rapid switching hetween
Batch updating and deleting of
Qptional proqram momnutor enabling. arr\onu
g to warn you beforeh:
Fields can be inserted.

Field types and enuy lengths are also alterable. < Up

The package includes a comprehensive
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 =-—==\YTOP SERVICE

JUKI 6100

One Year Warranty

20 CPS ' BiDirectional & Logic Seeking
10, 12, 15 & Proportional Spacing
Wordstar Compatible

2K Buffer - 13 Inch Platen

Underline - Backspace + Lots more
Centronics Interface Standard

RS 232 Interface £54 DD - VAT Extra
Tractor Feed £99.00 + VAT Extra

Singla Sheel Feeder C238.00 + VAT Extra

JUKI 6100 £330.43 ~ VAT = £380.00
BBC/ORIC or DRAGON Paci

kage
JUKI§100 + C.JE PRINTER PACKAGE
£400.00 Inc. VAT

STAR GEMINI 10X

QOre Year Warranty
Trua Descenders 9 x & Marix

120 CPS Bafiractional & Logk: Sesking
40,48, 68. 80, 96. 136 cpl

Ralics. Emphasized, Double sirike
Super & Sub Seripts

Downioadabie Character Set
Hi-Resolution & Block Graphics
Frietion or Tractor Foed

10X 10° Carriage. 15 X 15" Carriage
Centronics Interface Standani
ASZ32Int £52.00 « VAT Extra

Geminl 10X £235.00 Inc VAT
Package for BBC/DRAGON/ORIC
GEMINI 10X ¢ CJE Printer Pack £255 inc. VAT
Star Gamini 15X £360 inc. VAT
STARDELTA 10
SPEC. ASFOR 10X PLUS:~
160CPS: 8K BUFFER
CENTRONICS + RS232 INT'S STD
£311.30 + VAT = £358.00

|
CANON PW-1080A

Near ietter Quality Printer

NLO Mosde 23 x 1 Matrix 27 s

Draft Mode 11 x 9 Matrx - 160 cps

Full range of Epson FX 80 Print Codes

Friction & Tractor Feed

Cantronics intertace Standard

CANDN PW-1156A (Accepts 15 Paper) Available

CANON PW-1080A £278.26 +
CANON PW-11564 £360.00

VAT = £320.00
VAT = £412.00

PACKAGE PRICE for BBC MICRO/DRAGON/ORIC
GANON PW-1080A C.J.E. PRINTER PACKAGE £345.00 inc. VAT
CANON PW-11564 C.J.E PRINTER PACKAGE £439.00 inc. VAT

1al RS 232 Printer Bargain

STAR DPB408 (8" Printing) £187.00 inc. VAT

Ideal for BBC/Newbram/HX20 & Spectnm Int 1
Phone for full specification

C.J.E. Micra’s BBC Printer Packs
For Star, Canon & Juki Prnters include
1 The Printer
2 Delivery by Secuncor
3. Gable lo the BBC 1.3 Metres
4 Scraen Dump Progam (MAC Source)
5. Tex Dump Program
6. Function Key set up Program. For use with WORDWISE
7 Function Key Label Printing Program For use with abave,
B. VIEW Printer Driver
9. 100 Shewts. of Paper
10. Mains Plug wath 3 Amp.
11 Booklst gmngommz ul wrg the printer with 3 BBC

NN

[ 1] |EN NN
BBC MICRO MODEL B £399.00 _|_
Electron £199.00
BBC Micro Model B with Disc Int. £469.00 - g

VAT INCLUDED WHERE APPLICABLE
PHONE/CREDIT CARD ORDERS WELCOME
Postage 50p per orger or as stated
24 Hr Secuncor Delivery
tor Printers/Disk Drives £8 00
(SHOP/WORKSHOP GLOSED MONDAYS)

C.JE. Mlcrocompmers

12 Character Def tar-set
CJE Printer Packs for ofher mcemy's nclude

Printer, Gable, Paper, Mains Plug & Delivery

|

I
RING FOR SAMPLE PRINTOUT, FULL SPECIFICATIONS & LATEST PRICES |
BEST PRICES & BACKUP ON THE STAR JUKI & CANON PRINTERS

EXPORT ORDERS WELCOME

ik




HARDWARE

INTERNAL
EXAMINATION

The Beeb can be programmed G
self-dl dlagnose its own ills. Paul
Bever!ey w:elds the ste stethoscope

HAT do you do if you suspect
Wyuur computer has a hardware

fault? If you have a dealer near
athand and your machine is still under
warranty there's no doubt as to the best
course of action. But if your machine is
out of warranly and if you don't have a
good dealer nearby. you have a prob-
lem!

Now, assuming you have some idea
about electranics —for example, you
know one end of a soldering iron from
the other and you are bold enough to
linker with your machine - where do
you start? The problem is that it's a
complex piece of hardware and most of
the tesl techniques available involve
expensive pieces of equipment. Sup-
pose you haven't even got an oscillo-
scope. Is there anything you can do?
Well, in this article | hope to show you a
technigue that is used in industry for
fault-finding microprocessor systems.

The commercial test units are not
cheap, but we can take advantage of
the versatility of the BBC micro-
computer and use the technique with
minimal external hardware that can be
made up fairly cheaply on an old bit of
Veroboard.

The technique, ‘signature analysis’,
involves actually running a program in
the computer under test to check
whether the computer is functioning
properly. This means that it cannot be
used for testing a totally dead machine,
but despite this it is a useful technique
with the major advantage that it can be
done cheaply.

The basic principle

While the test program is running a
probe is used to pick up a data stream
from one point in the circuit. The hard-
ware compresses this data stream into
a 16-bit number, which is read into the
computer itself. The number produced
by testing any given point {referred to

as its ‘'signature’) doesn’t have any par-
ticular significance in itself, but it will
be characteristic of the data stream that
produced it. Thus, by comparing it with
the expected signature for that point,
you can tell whether or not that part of
the computer hardware is working
properly.

The test routines are tried out on a
known working system and the signa-
tures obtained al various test points,
such as address and data lines, are
noted. These can then be compared
with the signatures obtained on a sus-
pectsystem and, when false signatures
appear, it becomes clear thatthereis a
fault. It is important, however, that no
interrupts are allowed to occur during
the test period as these don’t happen at
the same time in any given test run and
will thus give a different signature each
time the test is tried,

45

=10n &210n o

ov

Decoupling copacitors.

u
|
|
n
#

If the test routine is changed in any
way all the signatures will be different,
s0 the routines, once set up, must not
be changed, If you want to use the test
routines they must be copied faithfully
from the listing, then you can use the
signature values given in tables 1 and
2, If you want to use different routines,
they need to be tried out first on a com-
puter known to be working properly
and the signatures recorded. By using
different routines you can ‘exercise’
different parts of the circuit such as the
keybaard display and printer inter-

face.

A number of faults occur commonly
in digital systems, and many can be
detected by the signature they pro-
duce, For example, if a line is perma-
nently low the signature will be 0000,
and if the line is permanently high the
signature will have a particular value
depending on the duration of the test.
This value can be found by putting the
data probe on the +5v line. If two lines
come up with the same, but incorrect,
signature the chances are there is a
short-circuit  somewhere  between
those two lines.

Hardware

The circuit used is shown in figure 1,
and if you read last month's article,
which dealt with hardware random
number generators, you will probably
recognise part of the circuit. The hard-
ware of the analyser consists of a 16-bit
shift register connected to form what is
known as a ‘'ring counter’ or ‘chain-
code generator'. This generator is used
as a data-compressor to produce the
signature of the incoming data. The
data, as it comes in, is Exclusive ORed
with the other feedback lines of the
ring-counter. There is a reset line so
that the counter can be made to start at
zero atthe beginning of each test.

This is all that is required at the heart
of a signature analyser, but commer-
cial units are self-contained ia that they
have their own display to indicate the

Data test
point

Frem Pat Fram CB1

To C82

Figure 1. Hardware of the sell-test signature analysis system
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It’s a British product,
it’s versatile, it’s
powerful and it’s

Cutting
thecost
business
software
in half.

w— JUINIOFY ==

An easy to use,
all-in-one software
package for
businesses for an
incredible

£295

plus VAT

on the grounds of cost or complexity THINK
nGNN,..TNINK EASY!
‘Easy jumor’ is a complete. accounts management package
designed for use with the top selling BBC microcompuler and
TORCH ZBO disk drive package® award winning. Developed
wholly in the UK The "Easy junior’ system has been crealed to
1ulfil the needs of users with little or NG compuler experience
and to grow and develop in time with your business needs
‘Wrilten in CIS Cobol

H you've delayed making the change to a business computer "F

e

‘Easy junior’ has been gesigned with the user in mind Even the
Easy junior’ manuyal is the result of careful and far reaching
research into the -cnn». of ingividuals and businesses who wil
De using the sytem ‘Easy junior’ allows you |
accounts, you ck and your invoicing and
the minule management information from a
printed reporls and screen enquiry facilities. Even thase with no
computer experence will quickly be able 10 provide a valuable
and cosl ellective accounls management service

E juntar’ is not only powertul, and simple to use bul is
flexible 100! As your business grows you accounting facilities
need 10 expand and ‘Easy junior is designed ta grow wilh you
All the central programs featured in 1he ‘Easy junior’ package
are the same a: AS
syslems for larger businesses [ you oufgrow ‘EAS al
you have 10 do 15 advance to the nexlt EASY system with almost
no retraining and no loss of fixed dala

as tho

EASY Junior: Truly protessional business soltware
busness lke price

ala tuly

Fealuring:

SALES LEDGER
4 e 1ol

: —
SALES 4 "
LEDGER . s Anaiyas Ao

NOMINAL Pt
LEDGER i c o T e §

INVOICING

]

PUHCHASE
LEDGER

CONTACT YOUR NEAREST
MICROSTYLE BRANCH
FOR FURTHER INFORMATION
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FOR ('HO!(‘.":,\’ALUE o SERVICE

ealer Information update

BUSINESS SOFTWARE AT ITS BEST
nlact us now for more information and
JEALER DEMONSTRATION PACKS.

The network is spreading..
Evary mor ore and more retallers
unirywide are discovering Microstyle
alue and service. So comact us now and
out more aboul what you could gain
oM joining the Micrastyle dealar network!

Microstyle
Contral Purchasing

DEALER HOTLINE

frade Enquiries Only

Branches:

fhe Aylesbury Computer Centre

R Frar's Sq., Aylesbury.

felephone: Aylesbury (0298} 5124
The Bath Computer Centre
@Belvedere, Lansdown Road, Batn
[elephone: Bath (0225) 334658

[he Newbury Computer Centre

1 Cheap Street, Newbury.

[elephone: Newbury (0635) 41929

signature obtained - usually a modified
seven-segment display. In our case, 1o
cut the cost down, we use the computer
itself to read and display the signature.
The number held in the two eight-bit
registers is read into the micro by using
the shift register on the 6522 VIA. Ta do
this, the PB7 line is used to disable the
normal clock pulses and allow the
puises coming out of CB1 to clock the
registers as the data is read into the VIA
on CB2. PBO Is used to reset the regis-
ters.

Care should be taken to keep leads
as short as possible and adequate
decoupling should be provided as sug-
gesled on the circuit diagram. The
clock signal used during the analysis is
the 1MHZE line, which is easily avail-
able on the keyboard PCB as shown (n
figure 2. This line is used in preference
1o the 2MHz line because much of the

Figure 2. The wire link on the keyboard PCB that carries the 1MHzE signal

inputioutput, both internal and exter-
nal, takes place at 'MHz. Thus if a
2MHz clock is used it is difficult to
obtain a slable signature.

Even when the 1MHz clock s used
problems are caused by the dual-
speed clock that the Beeb uses (1MHz/
2MHz). You will find there is an
occasional variation in the signatures
produced on the data lines, usually
only of 2 or 4 in the least significant
hexadecimal digit - ie, there's some
variation in one of the last three bits of
the data stream. This lakes place as the
6502 is reading the value heid by the
VIA. Such variation should naot, of
course, be laken as an indication of a
faultin the circuit

Apart from having the test leads as
short as possible, it is a good idea ta
screen them, If they are not screened
and the lead carrying the 1MHz clock

TEST 1 2 a s & 7 e
*5Y DBS& 8593  BABE  29DD  B279
AR s18@ FD3L D453 ASDE  F@71
a1 AZap CFDA  7A1B 9282 1207
Az 3857 S7DC  EBEA  SEQ@E  &4CF
A3 FEFE 95A3  38CC  48DE  CA3C
Al an33 @2C5 S84 ZE1F @4D8
] 155F 738F 135E 78BC 5851
Ab @185 4FBE  FDBA  A11@ 3398
|| a7 @pas AZED B@&8  F@3D  SDSP
|| w»a 1EBA ASED 3732 SEF®  7SEZ
aw agaz AFeF  B7E4  EBIC  ERZC
ale CO4C 287€  B38A 7724 C79B
ALy cosC 267E  B3BA 7724 C79B
AL2 aeaz 4F&F  B7EA  EBIC  EBZC
AL ooz aFeF  B7EA  EBIC  EB2C
Atla onaz AF&F  B7E4  EBIC  EB2C
aLs oepz AFeF  B7EA  EBIC  EB2C
bR 75DA 7694  B¥3S  ADS1  FC97
D1 5898 BBl4 1874 4BEZ  9D34
Dz B51S 4135 FO@4  7EIA  EACF
D3 7218 13D8  &EA2 771D BF7E
Da AZBE CCaF  788C  7BE7  A6AE
05 3CIE  7DBE  AE@A 8308 C238  EBEA  BEPS
D& 131F  3A1S  IFCe FBEB CADI C4ER  W1le
D? EABC 857D  7@8C 9AZC  BALT  15DC
R/NW E@57 B1ZD  COOE BICC 7746  C7DD
sync B71@  8A4s  DBAD 2790 @S4C  B7BE  DCDY

| Table 1. Signatures on the main processor bus lines lor each of the eighi tests
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HARDWARE I

Test 3

VIAA (IE 3 pin 23 CAFR

Test &

8271 AICTEY  pin 7 SEFA
ein 7m0y
pin 28 2334

Tear T

video LLa pin 17 ADSY

e & pin 18 c
pin 19 T3S
pin 28 a2
pin 21 939
pin 22 EmER
pin 73 2EFS
pin 24 EZ7Y
pin 78 Z90C

Tear B

ACIA (IE 45 pin @ @ED?

Table 2. Signaturos for various test points
on specific ICs

signal is brought anywhere near the
data input lead. you may find the signa-
ture becoming unstabie.

Software

The operating program (yellow page
107) Is written in a reasonably struc-
tured way and should be more or less

seif-explanatory. The display it pro-
duces is a line of text asking for the
number of the test to be carried out
This information remains on the
screen, while the results areshown ina
text window underneath, After select-
ing the test required and pressing
return, you can either have that test
running repeatedly. displaying the
results on a scrolling screen, or do the
test once at each test point. For a con-
tinuous output, press Return agatn.

If any other text is typed in it will be
displayed on the screen and thea, when
you press return, the test is carried out
once and the result displayed opposite
the text that you entered. This enables
you to type in the name of the test point
and then da the test. For example, you
could put the test probe on the first
address line, type in AD and then
Return, and the signature for the AQ
line would then be displayed. You can
use CTRL-B to switch on the printer and
CTRL-C 1o switch it ofl, s0 you can pro-
duce a printout of the signatures for the
various test-points on each of the tests.

It you want to change to a different
test, press Return foliowed by N (for
Next) and it will go back to displaying
the prompt. which asks for the lest

number. I you are using a printer,
awitch it off before you do this. The
sequence is 'CTRL-C, return, return, N°.

As itstands, the program offers eight
different tests covering the lower half of
the RAM, the upper half of the RAM. the
upper and lower halves of the ROM, the
internal ViA (VIA-A, IC 3), the disc con-
troller chip (IC 78), the video ULA (IC &)
and the ACIA {IC 4). Any further tesls
can be added 1o the end of the existing
tests, simply using the same format,
The signatures resuiting from these
eight tests are given in Table 1. and
some of the signatures at particular
points onthe ICs in Table 2

These signatures should be the
same whalever machine you are using
as except that, as already mentioned.
you tend to find that the signatures on
the data lines are different by either 4 or
2 in the least significant hex digit.
Having said that, you may find certain
variations and, considering the amaount
of data in table 1, there's more than
likely to be one mistake or more

Ideally you should make up this unit
before your computer goes wrong. You
can test out the routines on your
machine and make any necessary
changes to the list of signatures

]

Why buy two when one will do?

The INFRASCOPE COMMUNICATOR II is an electronic
typewriter AND a computer printer

ALL IN ONE

* RS 232 Compatible KSR and Parallel RO interface.
#* Approved interface for the SCM 1100 Typewriter.

* Interface cables available for BBC/B. Commodore 64,
i L, Spectrum, or virtually any other micro computer
32 or Centronics interface,

* Choice of 2 or 8K character buffer.

ALL THIS FOR ONLY £458 Incl. VAT and Delivery
(Interface Cable Extra) VISA/ACCESS Accepted

The new KSR COMMUNICATOR 11 is now available for immediate despatch. Using the popular
Smith Corona EC 1100 typewriter we have created a high quality computer printer by fitting our new
INFRASCOPE interface.

But don’t take out word for it, write or phone for our free comprehensive data sheet.

INFRASCOPE LIMITED

Longbeck Road, Marske, REDCAR, Cleveland. TS11 6HQ. Telephone 0642 470121
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those who wish to improve their micros.
The disc drive is compatible with the
BBC Micro, has a directdrive mechanism, is double
bided and comes with a comprehensive manual.
And with every purchase, a 3" utilities cartridge
fill come free.

Our offer also includes VAT, all necessary

OUR DOUBLE-SIDED
3"DISC DRIVE.
ATRIPLE OFFER.

Opus have a wiple offer of 3* disc drives for

and carriage along with atwo yearguarantee -which
is a year more than any other company can otfer.

You can order by posting offthe coupon below
or calling at Opus Supplies Lid,
158, Camberwell Road, London ¢
01-:701 8665 or 01-:703 6155,

We are open 9-5.30 Monday to Friday and
9.00-1.00 p.m., Saturdays.

:5 OEE.

3" DISCDRIVE

Youcan buy this SOOK (Unformatted ) double sided
discdrive for the same price thatother companies sell
single drives for The drive heads read and write o and
from hoth sides al'the dise canrid; ving you mwice the
ondine capacity of single 3% drives

Normally £229:95 Now £199.95

SAVE £30

Desenption

e

TomaL

ACORN USER OCTOBER 1984

3" DISC DRIVE AND
DOUBLE DENSITY INTERFACE

If you currently run vour program on a4 cassette
recondern vou [l need to upgrade vour micro inorder wouse
Adisc drive, Thisoffernotonly gives youan imerface, but it
effectvely doublesthe capabilitiesolthe drive - givingyou
450K of usable capacity instead of the 200K normally
whievable

Normally £359:9% Now £299.95

SAVE £60

3" DISC DRIVE
AND 5%" DISC DRIVE

Both drives come daisy chained” (or linked)
together. They're completely comparible and sill allow
110 down load all those programs you made on S0,
oppy dises anw 3 robust 3* cirtndge

Normally £379:9% Now £329.90

SAVE £50

wsappla gl N

1l 3
PRICES INCLUDE VAT & ¢ .\mu\l.l ]

Name——

Adddress—

NG

Telephone
s Supplies Lid
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Join the Electron User Group

w

s

Members receive 10 copies of the magazine
ELBUG each vyear. ELBUG s devoted
EXCLUSIVELY to the ELECTRON MICRO. It is
packed with News, Reviews, Hints, Tips,
Programming ideas, Major articles. plus Regular
program features including games and useful
utilities,

ELBUG is produced by BEEBUG Publications
Ltd., publishers of BEEBUG, the magazine of the
National User Group for the BBC Micro.
BEEBUG now has some 20,000 members and
has achieved a high reputation both in this
country and abroad.

The formula which makes BEEBUG an
invaluable companion for users of the BBC
micro, has been applied to ELBUG.

By subscribing to ELBUG you gain all the
advantages of a single-micro magazine, with

; SPACE CITY. Defeat the mvar!mg Aliens with your laser, and save

the city

. 3D NOUGHTS AND CROSSES Pii your wils against

ELECTRON on a 4x4x4 board

. RACER. Guide your racing car to victory, avoiding other cars and

obstacles on the track

the

no space wasted on programs and articles for
other computers.

ELBUG MAGAZINE
Ten copies a year mailed free of charge.

DISCOUNT SCHEME
Extensive discount scheme with major retailers

SOFTWARE LIBRARY
A growing range of software titles at budget
prices for members.

SOFTWARE CLUB
Substantial discounts on software from major
sottware houses.

LOCAL USER GROUPS
Lists of local affiliated user groups.

SPACE
cITY

RACER

. 3D MAZE. In this challenging game, you must escape from the
maze - The screen displays a 3D view from inside the maze

. PATCHWORK. A multicoloured display of continuously changing
patterns

KEY SET ROUTINE. A program 1o set up the user function keys
MEMORY DISPLAY. An efficienily written utility 1o display the con-
tents of memory (ROM and RAM} .
CHARACTER DEFINER. Define individual graphics characters with
this useful utility for use in your own programs.

@

bk ]

30 MAZE
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keyzona

SOLID STATE DESK TOP
SWITCHING DEVICES

SEQIF*
/4 TTRACTIONS

==
EEMINI—IU)(
FIDELITY

12 MHZ Video Bandwidth
RGB and Composite Videa

£169.95 "% 5.0

Alsa available in TV/monitar
varsion at £195 95
(+VAT)=£225.34

THE PRINTERSHARERS

PARALLEL EX. VAT
26 PIN (AS BEC| 3 MICROS TO 1| PRINTER £45-
26 PIN |AS BBC & MICROS TO 1 PRINTER £129-
36 PIN [AMPHENOL| 2 MICROS TO 1 PRINTER £BS-
36 PIN (AMPHENOL] 3 MICROS TO | PRINTER £105-

SOLIO STATE SWATCHING SAVES TIME & MONEY
* Sgli State Switching: = Savestime

Logic Seeking @ Friction
Tractor and Roll Holder
S(n’lf\ddlﬂ ®

h

O Ultra High Ruso\umn
@ 80 cols @ |IBM PC
version now available.

* Exiracable lerigthis = Saves money
* Mo pluggingiunplugging
&-»sym operate

ph

THE PRINTERCHANGERS

* Connectin mutiples
* Nolimitto sharers

17 manth

14 INCH COLOUR MONHTOR

PARALLEL '%

26 PIN [AS BBC) 1 MICRG T0 3 PRINTERS £75-
36 PIN [AMPHENOL] | MICRO TO 2 PRINTERS £95.
36 PIN [AMPHENOL] 1 MICRO TO 3 PRINTERS £115-

LOOK!
NEW LOWER PRICES ON
EPSON STAR & BROTHER

DAISYWHEEL PRINTERS
BROTHER HR 15 CALL FOR BEST PRICES
JUKI 6100 £325+ VAT =£373.76

DAISYSTEP 2000 £225 + VAT = £258.75
EPSON DX 100 £369.95 + VAT =£425.44
DoT MATRIX PRINTERS

EPSON £198.96 + VAT =£228.79

EPSON RX BO F/T £228.95 + VAT = £263,29
EPSON RX 100 4.96 + VAT = £442.69
EPSON FX 80 £319.95 + VAT = £367.94
EPSON FX 100 £498.95 + VAT={673.79

STAR GEMINI-10X £189.95 + VAT =£218.44

STAR DELTA 10 £319.95+ VAT =£367 94

STAR RADIX 10 £498.95 + VAT =£673.79

THEHMAL MATRIX PRINTERS

STAR S £129.956 + VAT ={149.44
CALL FOR BEST PRICES

BROTHER EP 44 CALL FOR BEST PRICES

Cables - Paper - Ribbons - Sheet Feeders

Tractor Feeds — Interfaces — Cail for Best Prices

(=9l CREDIT CARD INEEGEREN

HOT LINE VISA
| 014821711 |(EEEEEm

PLEASE ADD £10 + VAT FOR DELIVERY
POST YOUR CHEQUES/P.0.'s T0:
DATASTAR SYSTEMS UK
UNICOM HOUSE, 182 ROYAL COLLEGE STREET
LONDON NW1 3NN
Telex 295931 UNICOM G
TAX-FREE EXPORT & DEALER ENQUIRIES WELCOME

Personal callers welcome. We are situated al the junction of

Camden Road, near the railway bridge.
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KEYZONE SOLID STATE ~PRINTERSHARERS " AND

‘PRINTERCHANGERS™ ARE THE ONLY SWATCHING
DEVICES TO INCORPORATE THE 26 FIN BBC PRINTER
PORT CONNEC TIONS,

OPTIONAL
MP1 — DT mains power pack for sharerichanger £6.50
LEADS — PARALLEL

26-26PIN2MTS  £9- Each pack of 3£25-

26-36PIN I MT  E10-Each
26-36PIN 1 50T £12.50
26-36PINZMT  E15-

SERIAL - RS232 EX VAT
3 way 25 pin Printersharer/Changer £75-
LEADS - SERIAL EACH PACKOF 3
25pinDiypeplugoneachend-2MT  E12-  £34-
25pinDiypeplugoneachend -SMT  £14.  £39.50

KEYZONE LTD

U 14, Regeneration Mause, Scnaol Road, Park Royal, London
NWI0 6TD, Telephone: 01-565 1684/1804 Telex BE13271

All products carry a full 12 montns quarantee

All prices are exclusive of postage & VAT

P&P Switches E1.50 eacn. MP1 & Leads £0.50

All Keyzone products e designed and manufacturered in
the UK and are supplied fuly tested 1o the highest standards




Take the mountain to Mohammed
for less than £300
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TRANSPORTABLE GENERAL PURPOSE INTERFACE
plus IEEE—488 FULL CONTROLLER

Memeory Expansion? Industrial, Educational
1/0 and Peripheral Expansion? Commercial, Personal
CPU Development? applications across all
Instrumentation/Process Control? common microcomputers
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orusing & full 6502 MACAO assembler, a d ed  panel debugging
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Indispenzable for graphics programs as they can be stepped through whitst observing th
on the screen.
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Girectony smiry wilh sil he dsta canceming the deleted fne, Dire
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COULD DO BETTER

Despite the government’s micros scheme progress is

patchy in primary schools, argues Geoff Nairn

ter Margaret Thatcher announced

the Micros in Primary Schools
Schemae in July 1982. By the end of this
year avery primary school in the
country should have a microcomputer,
which should be making a valuable
contribution to all areas of the primary
curriculum. Well, that's the theory. With
just three months 1o go, it's worth
examining how successful the scheme
has been to date and whether the
Government s on target.

Under the scheme. a school can buy
& single micro for half price. with the
Department of Trade and Industry fool-
ing the rest of the bill The machine has
to be British, hence the choice of a Sin-
clair Spectrum, a Research Machines
480Z or the BBC model B. To date
20,000 of the 27,000 primary schools in
England and Wales have taken up the
offer, and B0 per cent of these have
plumped for the Beeb. The Electron
arrived too late for the scheme

As a comparison, the earlier Micros
in Schools scheme for secondary
schools boasted a take- gure of 100
per cent when it closed in 1983. In fact
their pound-for-pound subsidy has
been extended so secondary schoois
can upgrade their Beeb with a disc and
Econet interface, and buy both a
Walters dot-matrix printer and a Micro-

IN A BLAZE of publicity Prime Minis-

vitec monitor — all British makes again. |

For the more ambitious schools, a BBC
Buggy and a Vela instrumentation kit
can also be bought for half price.

For the primary school the situation
is rather different, Once you've bought
your Beeb, apart from a monitor and
cassette recorder, that's your lot. No
fellow up scheme is planned — in the
words of Kenneth Baker. the Minister

Kenneth Bal
further sche

‘DT yel to decide on

comj per unlikely 1o make much impact but it is all governme:
allows. For extra mlnhll\ﬂ school must rely on their LEA or on parents

for Information Technology: “The DTl is
yet to decide whether further schemes
of support are necessary.’ If no further
support is forthcoming. then it is diffi-
cult not to see the primary scheme as
anything more than political propa-
ganda

That may seem a rather harsh view,
but one solitary micro in a school of 350
children is unlikely to make much
impact. especially if precious time has
to be wasted loading programs in on
cassette. Just from lalking (¢ teachers
around the country. the one thing they
really want is a disc drive. And
although some local education authori-
ties {LEAs) have set up their own disc
drive subsidy schemes - Notingham-
shire and Walsall for example —there is
clearly a case for a nalionwide initia-
tive. The one argumenl that there are
no British drives available no longer
applies, for a company. Dual Track
Technology, now make such a thing

The Department of Education and
Science (DES) oversees the primary
scheme through the Microelectronics
Education Programme (MEF). The
MEP, to quote the blurb, ‘aims lo help
schools to prepare children for a life in
society where computers are common-
place.’ Bul the MEP has less than two
years ta finish the job; the group is due
lo be wound up in March 1986. Of

tunding

course, the MEP sees itsell very much
ina 'pump-priming’ role, the idea being
to provide the initial hardware, soft-
ware and training, and after that the
LEAs should take over. The trouble
with that argument is that different
LEAs have different priorities: the
much-publicised 'league table’ of LEA
spending shows that on something as
mundane as lextbooks the 'top’ auth-
ority spends six times as much per
pupil as the one at the 'bottom’, It is dif-
ficult to make a case for more com-
puters if the schools in your county do
nat have enough money for textbaoks.
With the current financial restraints
facing all LEAs, what may seem like
pump-priming to Sir Keith Joseph to
others can seem like an abdication of
responsibility

In fact, this theme of sell-reliance
and ‘hoping’ that LEAs take up the chal-
lenge seems 1o permeate the whole
primary scheme. With training, for
example. the DES makes it a require-
ment of the subsidy scheme that two
teachers go on a two-day course on
using their micro. In two days, &
teacher who has never used a com-
puter before can just about get the hang
of operating the Beeb — plugging it in,
using the cassette recorder etc. To
expect that teacher to then start using
the computer in a challenging way, or
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I EDUCATION

even to pass on precious knowledge to
other teachers, is a mite ambitious.
Many educalion aulhorities do go
beyond this minimum level and set up
excellent in-service training courses —
Walsall, for example, runs 25 different
compuling courses for teachers. But
many do not

One criticism levelled at the MEP by
the NUT (the teachers’ union) especi-
ally is that they have tended 1o concen-
trate on developing software rather
than training courses. There is little
peint in producing educational soft-
ware if there aren't the teachers wha
know how to use it, says the NUT. To
meet such criticism, the MEP set up a
small primary project team in Septem-
ber 1983, to assess the needs of pri-
mary schools in both teacher training
and resources. They still don't actually
train teachers though, rather they train
computing advisors who then go out
into the regions and train the teachers.

On the question of training, you
would naturally imagine that the col-
leges of education, who after all are
responsible for training tomorrow's
leachers, would be at the forefront in
this area. Again, a few colleges do run
courses in educational computing for
all their potential teachers, but sad to
say they are the exceplion rather than
the rule. Two primary school teachers |
talked to, wha had both graduated
within the last two years, emphasised
this point. One said that computers had
not figured on the syllabus of her col-
lege at all, while for the other his com-
puting experience was confined to one
afterncon’s demanstration of arcade-
type games.

And so we come to the all-important
software. In 1982, when the scheme
first started, BBC micros were a bit thin
on the ground, as was educational soft-
ware to run on them. The MEP helpedto
spawn several software groups such as
Netherall, Five Ways, the Chelsea
Science Project and ITMA who did -
and still do — come up with some sound
educational software, although most of
it is for secondary school subjects
Since that time a variety of software
houses have started producing Beeb
software for primary schools. Now, the
problem is nat one of a lack of software,
but rather how does a teacher find out
what's available and whether it's any
good? Still worse, where does the
money come fram to buy software —
educational software invariably costs
more than the average 'arcade’ game.

Talking of software, the MEP is the
body responsible for the Microprimer
pack, which comes with every Beeb
bought under the DT1 subsidy scheme.
ltaims to be an introductory "self study’
course for teachers, so that they can at
least get started using the Beeb in their

 Fraen Lo
ey

Hosmos o,
Softaere | X,

N

/ OMIadS

There's plenty of educational softw

1o buy soltware

classroom. Unfortunately it is often the
only software a school has - apart from
the Beeb's Welcome tape that is. As the
MEP is the first 1o admit, the Micro-
primer pack was developed in a hurry
and to meet a specific need. it would be
a shame if teachers judged all primary
software on the basis of one package.

Is the primary scheme a success?
Weil, | do not doubt that by the end ol
this year pretty well every primary
school will have its very own micro -
and most of them will be Beebs. Quite a
few will be locked away in store cup-
boards because no one in the school
knows how 1o use them. On the other
hand others will be in use avery day,
with chitdren of all ages and abilities

|
|
|
|
|
|

ailable now but most is for secondary schools,
Educational programs cosl more than ‘arcade’ gam:

nd there's no government money

feverishly lapping away. And a good
few more will be wheeled out on Friday
afternoons for the ‘computer lesson’,
which consists of teacher typing and
children watching

And so, what for the future? Number
one priority: every teacher should at
least know how to use their Beeb. A
disc drive would be nice as well. Oh,
and a few more Beebs wouldn't go
amiss. A tall order? Not if the Govern-
ment is serious in preparing children
for the future. As a spokesperson for
the DES said, “It's very easy 1o criticise
the scheme, but no other country has
done anything similar.” It's also very
easy 1o be complacent and make politi-
cal capital
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Hard Disk Drives
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Tape Streamer
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Flappy Disk Drives
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FRAMING THE ? ?
RIGHT QUESTIONS °

lan Birnbaum reviews Acornsoft's Microtext system,

a powerful aid in programming instructional modules

ICROTEXT is an authoring

system. It was designed by the

National Physical Laboratory,
implemented on the BBC micro by
Ariadne Software, and is published by
Acornsoft in cassette and disc form. My
comments are based on the disc ver-
sion.

An authoring language aims to allow
the programmer to implement training
and instructional programs easily and
efficiently by providing special facilities
for dealing with common situations. For
example, scanning a student's answer
for one or more keywords and then
branching if they are present is compli-
cated in Basic. but easy in an authoring
language. Indeed, Microtext claims o
be so easy to use that, for some cases
at least, the designer and encoder of
the module need only have a cursory
knowledge of programming

Microtext has its origins in a com-
puter system called Mickie, a medical
interviewing computer, developed in
the 1970s. It used a language called
Questex! which allowed doctors to set
up medules withoul extensive pro-
gramming knowledge. Questext was
axtended to cater for more varied train-
ing on {non-micro) computers. and
became Edutext. However, Edutext in
Basic was slow and bulky, so it was re-
written in assembly language and
implemented on micros; this is Micro-
text

Advantages
The easiest way to describe Microtext
is by considering the advantages il
offers over Basic. This gives the correct
context because the syslem stands or
falls on its ease of use for the purpose
of creating instructional programs:
There are many advantages 1o the
system in this respect. First, Micratext
is rame-oriented, ie the essential unit
Isascreenful of information, a frame. In
this sense it is very like viewdata
systems. However, it is more sophisti-
cated in that control information is part
of the frame itself. It therefore com-
bines the ease of use of viewdata with

the flexibility of a programming
language.
In Basic, the relationship between a

screenful of intormation and the
instructions required to produce that
frame and to branch 1o another is
exceedingly opagque. The programmer
has to project from language to screen
to provide the link: Basic offers no real
assistance in itsell. As a consequence.
debugging by frame - the natural
approach — is not easy. In Microtext, it
is simple because the programmer
creates one frame al a lime by placing
characters on the screen in the position
they are to appear when the program is
executed. In the frame, control infor-
mation is included that instructs the
computer which frames to branch lo
next and on whalcriteria.

facilities with Basic: there is no contest!
A programmer can design a form on
the screen with headings, and when the
frame is run the cursor will move from
heading w0 heading as the user re-
sponds. In this way complicated forms
can be selup with minimum trouble.
Microtext allows a complete sum-
mary of the user's responses to be
created. In instructional programs, it is
very useful to store these for later
analysis. This might be used to give the
student or teacher a record of achieve-
ment, or to record in variables infor-
mation required for future modules (a
module is a collection of frames, all
loaded into memory at one time, which
constitute the file being run). Microtext
implements both these approaches,
the first simply, elmough the latter is

Microtext allows simple
as itis simple to switch from running or
tesling lo editing a module. If the frame
layout is not correct, or an unexpected
branch is made, pressing the escape
key followed by S (for Stop) switches to
a full-screen editor. The system offers
single-stepping through the frames if
required.

When most instructional programs
are run - in Basic or any other
language - errors that occur are
usually observed at the frame level or
at the link between frames. In Basic,
this does not assist debugging. but in
Microtext the link is absolutely clear, so
errors are easily remedied.

Microtexl offers exceptional facilities
for accepting user responses. The pro-
grammer can specify whether spaces
are lo be ignored between words;
whether an exact match is required or
whether a response should contain,
beqin with, or end with a set of charac-
ters. The programmer can combine
separate criteria using “or’, ‘not’ and
‘and’ {ordered or unordered) to pro-
duce complex branching decisions.
Both textual and non-textual data are
supported, and with the lalter numeric-
range tests are available (eg, less than
and greater than).

There is no need to compare these

rather more comp

In Basic none of these facilities is
provided, and the programmer must
save the relevant information, and
generate appropriate screen displays.

If the user types Help (or even just ?)
in Microtext when responding to a
prompt, the system automatically
branches o a help routine, if one
exists. Typically, the first help frame
will be @ menu with a variety of choices
(eg. start again; get help on this topic or
on this question). Each frame can con-
tain a different destination frame if
required: this is achieved by putting
HELP followed by the frame required.

In Basic, it is possible to create a
similar system by using a common
input routine which always branches
when Help is entered. However, this is
by no means a trivial task

There are two sorts of variables in
Microtext: system variables and user-
defined variables, ie reserved words
which hold specific information. These

The Microtext system (Imludlng
manual) costs £49.85 for th
version and £59.80 for the dllr.. wnll-

nugn. Northants NN8 2AL. Tel: 0933
79300, (Acornsoft is on 0223-316039).
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are ANS (holds the last answer given),
TIME {contains the elapsed time since
last initiated} and RANDOM (generates
and holds a random number). User-
defined wvariables are similar to
Basic's, but itis not necessary lo ditfer-
entiate between string and numeric
variables. The contents of a variable
may be displayed by use of angled
brackets; for example, if NAME con-
tains the user's name, then:

Are you ready, < NAME>?

will give a personalised question
Moreover, a list of variables can be
created using something ke
=PLAYER < NUMBER >, where NUM-
BER is a variable incremented else-
whera, giving separate wvariables

PLAYER 1, PLAYER 2 efc. This powerful
feature is not available in Basic

All * commands in the BBC's operat-
ing systems (and so all *FX commands)

Figure 1. Swdent's view of first frame in
example module testing knowledge of plug
wiring

Figure 2. The whale of the first frame show-
ing the hidden commands and branching to
further frames.

and some VOU commands (including
sound and graphics) are available
| directly within Microtext. {Although not
documented. the cursor can be turned
off and on with $CH1.0.0,0.0.0.0.0.0 and
$CH1,1.0,0,0,0,0,0,0respectively.)
Microtext offers easy control of input/
output at the user porl. The program-
mer can sel a specific line high or low,
or walit for the line to go high or low
particularly useful for slide and video
control
Microtext modules (eg, a selt-con-
fained lesson) are portable both

between packages on the BBC micro
and between machines. In the former
case, a wordprocessor could be used
to set up a rame: each frame is stored
in ASCII {although text compression s
used). In the latter case, il is important
only 10 use graphics commands which
exist in all systems (eg for Cemmodore
systems there is no point using teletext
colour and graphics).

Microtext contains error checks to
ensure material is nol overwritten
Thus, it you edit a module and then
attempt lo load another without saving
the firsl, a message appears. A simple
safeguard, butimponant

Disadvantages

No system is perfecl. and there are
some disadvantages to Microlext when
compared to Basic, but they by no
means overshadow the advantages
Letus consider them briefly.

Microtext supports only integer arith-
metic. This clearly presents some re-
strictions, which is a pity with, for
example, maths.

Microtext is nol structured. All con-
trol in a program Is achieved via con-

ditional or unconditional branches (ie |

the equivalent in Basic of GOTO, or
IF...THEN statements. | don't regard
this as a handicap because, as a frame-
orientated system, the structure is
already incorporated

Memory is rather short with casselte
and disc versions: aboul 14k and 11k
teft for mode 7 programs respectively.
This leaves room, just, for a 30-frame
module in the disc version and 40 frame
with cassette (lots of variables will cut
these down). On a disc version this is
not problematic. since one module can
call another

The memory problem can be solved
by a second processor or the ROM
These oplions are essential
graphics mode: mode 4, for example.
allows just six frames. Modes 0, 1and 3
are impossible without the second pro-
cessor or the AOM {modes 2 and 5 are
never supported)

At present, the Microtext package is
needed to run any module. However, a
delivery system (without the ediling
facility) will be avallable which sits
securely with the module and is loaded
withit. This is produced by a publishing
system, and will be very valuable for.
say, education authorities that wish to
produce packages in a resource centre
for schools. Questions of copyright
have yet 1o be fully resolved.

There is no simple access to the con-
tents of the analogue porl from Micro-
text. except by using "FX128 and getting
the values of the X and Y registers. Nor
is there access to a printer from within
a module (ie no YDU2 or VDU3). The
only access is at command level to

in a|

print copies of frames, or to dump the
summary (these may be aclivated at
RUN time by preceding them by §)
However, I'm sure someone will find a
solution

The COPY key is not available for
normal use in edit mode: instead it

Figure 3, Pressing "N’ al figure 1 takes us to
this, frame number §1. NB This is NOT the
correct way (o wire up a plug

Figure 4, This next frame is where the prob-
lems begin with Iree range of response. NB
is NOT the correct way to wire up a

plug

pushes a space into a line and moves
the rest of the text 1o the right by one
character without wrap-around. This is
a pity, especially when one considers
the eighth disadvantage - there is no
teletext graphics editor. This makes
creation of double-height characters
tricky, and mode 7 graphics laborious.
All teletext control codes need two
function key presses to make them
active (in other modes these produce
foreign characters eg &): this is also
tedious. However, inclusion of a full
teletext graphics editor would have left
less space or modules. There are two
solutions: use a graphics editor on a
chip which can be used via a * com-
mand, of & separate package to create
a frame and then load it in ASCII into
Microtext. However. to do this il will be
necessary 1o incorporate it within the
existing module in some way, because
Microtext does not allow subsets of
modules ta be loaded. Again, someone
is bound to find a way round this

Microtextin use

Microtext comes with a 120-page
manual. &reference card and a demon-
stration package. The manual is com-
prehensive, though not that easy for
beginners. | think Microtext is access-
ible to newcomers, but | suspect a
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I EDUCATION

course may be necessary to help them.

As an example of Microtextin use, let
us look at the PLU.STA module sup-
plied which tests the student's know-
ledge of 13 amp plug wiring. It is an
interesting attempt te allow a very free
range of response, and | think it almast
succeeds

The module is loaded from Micratext
by typing RUN PLU.STA, After the lLitle,
the student’s name is asked, and hef
she is then asked to rate their know-
ledge of plugs (figure 1). Let us see
what set of program instructions pro-
duce this page. We press Escape and
then S (for Step) - we getfigure 2. The !
| indicates that only a single key press
[with no carriage return}) is allowed. On
pressing N. the program will continue
from frame 51, and the statement
‘Novice user’ will be saved to the sum-
mary; similarly for A or E. if any other
letter is pressed, the stalemen! ‘Not
understood - try again’ is displayed in
red. We could generale our own re-
sponse on another frame (say on frame
55) by pulting —55 at the end. Notice
finaily the use of <NAME > to display
the contents of the variable NAME (in
this case IAN).

Frame 51 sets up appropriate text,
initialises a variable which limits the
number of wrong answers allowed, and
then, after a few prompls, directs the
student to a picture of the plug with a
question (figure 3). Typing ‘earth
wrong' produces the response '| would
like a more specific answer. Precisely
what is wrong?" If, on the other hand |
type ‘Wires crossed’ | get 'Yes, two of
the wires have been crossed but |
would like 1o know which ones. Which
wires have been crossed?’. If. now, |
lype 'Earth and neutral’ | am judged
correct. This is a nice sequence, and
aasily implemented.

Wae continue now to plug B (figure 4}
I'type "3 amp 100 small' and get the re-
sponse ‘It seems that you don't know
whatl is wrong with the plug.... If
instead 1 type Fuse too small' | get
‘What is wrong with the fuse?’. But if |
had put 'Fuse wrong' as my answer, it
would have marked it correct and said
“Well done'. Clearly there is something
wrang! Let's edit the program

The relevant frame for our purpose is
210 (figure 5). This says that any combi-
nation of the word fuse and one or more
o blown, low or wrong are accapted as
correct: the word fuse with any other
words goes to a prompt at frame 270;
otherwise we are lold we are not
correct and allowed to try again. (Inci-
dentally, the system does not differen-
tiate between upper and lower case.)

We shall change the firstline to:

(<FUSE>) & BLOWN/LOW/SMALL/
13 AMP > 280

and the second to
<FUSE=> >270

Al *210 we define the variable FUSE by
(FUSE = “FUSE/3 AMP")

This solves our problems. and also
allows 'Fuse should be 13 amp’ and
similar answers. Moreover, it treats
'Fuse is wrong’ as only partly right and
responds with 'What is wrong with the
fuse?’. Notice. finally. that Micratext
will treat both 3 amp and 3amp as the
same.

We see from this how easy it is 1o
edil, but we haven't perfected the pro-
gram. We need to edit other frames to
be consistent with the changes we've
made, and more crucially, we still

Figure 5. Looking behind the scenes shows

responses thal are allowed, and the

prompls given

haven't caught all the right answers
The moral from this is that even the
simplest module that uses free format
responsas will need considerable lest-
ing and editing.

Microtext makes editing easy, but
there is no substitute for careful edu-
cational design and thorough test-
ing: indeed. the powerful facilities of
Microtext make this even more impor-
tant

In this example, we have been ex-
amining the program in RUN mode.
When editing, we momentarily entered
COMMAND mode and directed the
system into EDIT mode. Then back
through COMMAND mode to RUN
mode again. This process (s adequate
for testing and debugging, but Micro-
text provides one further mode pre-
cisaly for testing” TEST mode. Without
too much detail the essential differ-
ences are that it is more difficull in
TEST to delete or overwrite an edited
module without saving I, also the
Escape key always fully interrupts a
program.

Maost of the other facilities are avail-
able in RUN or COMMAND mades,
though some are slightly more con-
venient to use in TEST mode. It may
seem then that TEST adds virtuaily
nothing new, but this is not so. Most
programs will consis! of a whole series
of modules and it will often happen that
one module will call another. When

testing a system, we don't want 1o lose
our edited module in this way - hence
the need for TEST.

On balance. the introductory pack-
age of modules is well-thought-out and
reasonably varied. The average user
will gain much from working through
the modules, examining how they were
programmed and—most importantly —
altering the modules as we have done
here.

Educational implications

Used with the right application, Micro-
textis very valuable, | believe it is poss-
ible to teach relative beginners how lo
program with the system, thus opening
the way to program designers imple-
menting their own code. However,
more advanced uses (eg, treative uses
of variables) and the implementation of
complex teletext screens will require a
more professional approach. There is
no doubt, though, that the use of Micro-
text will make the professional pro-
grammer far more efficient, given the
rightapplication

The great danger with Microtext,
however, is that its very ease of use will
encourage leachers and LEAs 1o pro-
gram with it, and thus restrict the types
ol program available. Microtext can
only be used 1o implement programs
which are susceptible to frame-by-
frame analysis. This is a wider range,
certainly. than straightforward instruc-
tional and training packages - lor
example, adventure games are poss-
ible, although there would be severe
memory constraints - but il is a distinct
subset of educational software. Pack-
ages thal use animation will not be
viable, as far as | can teli; and, of
course, no more than four colours will
be available; moreover, as we have
seen, only integer arithmetic is poss-
ible. And. more generaliy, nof all edu-
cational design intentions can be
accor f ted
language.

However, this said, Microtext clearly
points the way, and with Microtext Plus
on the harizon, which should allow
floating point arithmetic, a full inter-
active graphics editor and some expert
system  technigues incorporating
generative rules, | think we will see
the decline of Basic as a language for

computer-assisted material in edu-
cation and training,
Microtext is a superb technical

achievement for a 32k machine, and |
ook forward 1o seeing what creative
educators can dowith il. | regard itas a
tremendously important development,
and quite possibly the shape of things
to come in the construction of Instruc-
tional and training packages, especi-
ally in conjunction with video disc tech-
nology.
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HIGH QUALITY COMPUTER DESKS
AT HIGHLY COMPETITIVE PRICES.

Top shelf for monitor/

Large desk top area.

Lower shelf for paper/book storage,

Teak finish @ On castors.

o%elf assembly:

& Ample room in front of the

shel l} for you 1o sit comfortably.

® Assembled Dimensions:
H.31" W40k " D.26" Only £59.95.

printer.

THE APOLLO RANGE OF BUSINESS DESKS.

® 10 moxlels available to suit leading computer
systems. @ Immediate delivery,

o Sturdy steel underframes

® Scrarch resistant ~.urr:& H

e Lockable castors. @ Prices from £100.

Allare on display in our showroom and are available from us or dealers throughout
the UK All prices include VAT and delivery:

For further details contact us at: )
158 Camberwell Road, London SE5 OEE. Telephone: 01701 8668,

‘ Draw with the BBC micro
and show the true potential of your machine

Fill shapes in one ol 23 colours (Mode ) EETY 496 . l_ aen
I Draw paints. lines, rectangles ellipses and cicles 2
Smooth curves

Wire frame diagrams

| Higden line removal

| Draw in perspectve

Measure scaled distances

Ekta sketch lings. Half tone facility

Mirror images

Repeat images $S, enlarged, reduced, strefched
Actual colour displayed

Store up to 10 eliipses or aircles in mgmory
Redraw any one of these at cursor posilion
Change any actual colour lor ane of B others
Clear screen, 1oad screen, save screen

Print characters of numbers al any picel pont
Error messages lor incorrect input

Fully comprehensive manual

s Supplics Lid

‘ This programme has been purpose designed by professional Graphic Designers
ry2 tor simplicity and ease of use, and is undoubtedly the most versatile drawing
programme on the market at this time. There is no need to input any numerical
data, as all judgements are made visually. The BBC Micro is the finest drawing

designs machine in its price range. Find out what it can do.

The A8 Designs drawing programme casts anly £365 for aves 70 luneyons lmorel B) New AB2 Program, available an disc (price £61) and cassette
(price ES1] When ordering seng Cne g includé phona no. with all corrospondence. For further informatian sénd
HhE e phonan. 10 B Dorigs, B1 Sutton Conman Road, Surion. Surrey. 81 644 6543 (clossa Bl dey Thursday)
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. ATOM

ATOMIC TEXT

Alex Wilson cures writer's cramp with ‘Wordprint’

| ELDOM is the
inexperienced
owner ol a
printer offered help
in the manual that
comes with the per-
ipheral. N's no
longer a maner ol
aftaching a cable
and off you go -
there's a lot more
to a printer than
an electric type-
writer. For a start,
different type-styles
are available at the
press of a few keys.
Yet working from
the manual pro-
duced the following
comment from one
newcomer 1o print-
ing: ‘I evenlually
worked out how to
use the printer in
| text mode from the
single example of
haw to enter control
codes given in the
Epson booklet " Try the Star Gemini 10X
booklet (reputed (0 be better written
than previous ones)! It doesn’l even
have one example Many users are
therefore unlikely to get value from the
mach(nes they buy
My program will, | hope, lender a
guiding hand to frustrated beginners
Wordprintis a wordprocessor program
written for domestic use on a 12k RAM
Atam driving a Gemini 10X printer, and
it should cause litile trouble with a
Beeb (the cable is the same as on an
Atom) or an Epson (il George Hill is.
right about the control codes). It is
| offered tor those who do not have the
money to spend on a commercial word-
processor
S0 how do you ge! at all those extras
you've paid for - italics. variable
characters per inch, underlining, sub-
scripts and so on? (Forgel about screen
dumps and downloading characters
-time enough for them when you find
oul how to include the others in your
programs.} Master the control codes
first then it must be easier. These are
shown as CHR$(27) CHAS(n) .., or
ESC n ... but how do you get them inta
your program? You can'l stop and
press Escape-this of that, soit's as well
lo understand what is required. Those

\-Iebs underline ,
Gpange to

clalics, Varyd
charaster =

who already know can skip over the
nextlew paragraphs

The printer expects items in binary
form from the computar Some in ASGI
will be numbers and some letters. Then
there will be control codes, which will
not be printed. The escape code is the
most Irequently needed and on receipt
of a byte containing 27 the printer inter.
prets this as a change of instruction

The difficult codes are $2 and $3 or
CHRS${2) and CHAS(J). as these enable
and disable the printer. in particular
§2786682 and $27§6683. which set 12
characters per inchand 17 CPI

Tryentering

PRINT §2; PRINT 82786681, PRINT
"HELLO'

Your printer should print HELLO as you
expected it. Mow change it to read
PRINT $2786682 and then §27$6683. In
Ineory these ought fo change the print
to 12 and 17 characlers per inch
respectively Instead it (s probable thal
HELLO was printed out exactly as
before and then nathing at all tor the
instruction with $3 in it. These can be
dealt with successfully by putting the
value into A then applying LINK «FF10
for this enters the printer driver afier
the switch

|

Other controls

can be sent directly

with say, PRINT
§27361, which sets
bit eight to 0, or as
part of a string. For
example, if a string
is ABCDEF, sent to
the printer as /27/
S3ABICI2TIS2/DIE!
27/87/1/F, then the
fitst control  sets
standard ASCII. and
ABC  would be
printed in normal
prinl, the second
control sets italics
and DE would be
in Italics. The
further control sets
enlarged mode so

that F will be |
enlarged italics.
Note /N/ is 10 indi-
cate thar we are
talking aboul a

single byte number,
nol to be confused
with 27 which would
normally be sent and printed as 2 fol-
lowed by 7, i.e. ASCIL 50 and 55

It you are unsure of this try

B = 2800, 78 =27; B?1 =66, B72-3:
1=0; DO; A=B?); LINK«FFI0; | =14 1;
UNTILI=3;PRINT" HELLO

This should get HELLO printed at 17 |
CPI|. Alternatively, start a new program
at =2800 with

10 REM31221

This will list just as you typad it Now
type 10 REM and Ihree spaces and
return Poke O inlo each of the spaces
(#2908-22908) and LIST. This will
appear to be 10 REM and liltle else
Follow this with

752906 = 3, 702007 =12;

These are Atom control codes. Lisling
will switch oft output te the printer and
will clear lhe screen. You have just
done PRINT §3 §12, Alter the las! 0 with
742808 = 21; then you have the equiv-
alent of PRINT $3812821 which also

page 146

The “Wordprint' program is
listed in the yellow pages
section on pages 109-111
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Put an end to inefficient, } slow cassette tape storage

Replacing your cassatte with a disk drive means data access Dual Drivo.

in seconds! VIGLEN TEACS unlike others have been specially T i AR
modified to operate successfully with ACORN and other filing
systems, over coming RANDOM accessing problems
nrormally experienced with these disk drives. Prices include
VAT, Formating Disk, User Manual, Case and Leads.

TEAC 58 Slimline Drives
SINGLE DRIVES Ine.

e Excl
Excl  CASED VAT VAT
VAT 400 TRACK 200K £240.00 £208.69
£10348 40780 TRACK £280.00 £243.48
€13813 SWITCHABLE 400K
£12174 40/80 TRACK EIB.00 £32870
SWITCHABLE

£184.35 Integral powns supply COMPUTER suPPuES
06 E2174 for dual drives £4500 E39.13
Insegral power pupply Power rapply in dual Unit 7 'l‘rumpers Wav
for single drives £2800 #2174 case 4500 £3913

@ Utilities disk includes 13 useful utilnies.

filles, etc.

@ Orders welcomed from
Ty

Piease telophone 01-§43 9503 far latest prices
i and G '

How to order
By post: Ta purchase any of the ifems simply fill
in the coupon With your requirements.
Enclose your Cheque! PO D{ use your Access/
Barclaycard. Please maki ayable o0
VIGLEN COMPUTER SU?HJES ;n: 35t 10
ve address Allow se

it i p-cmn&ﬁ"l o§

and insurance on all ilems. dF'
e

By telephone: Ring (01) 8439903 (¢
Crodh Card holders (Access/ g & &
Barclaycard only) can purchase ¥, Lo o
by relephane. Please Jive Card gt

ame, Address and the
Hems required 4

Full Twelve
Months Guarantee

144
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Switchahle 40/80 Track 200K Disk
Drive & Acorn DFS

Tmoned

LUUTET

THE TEC DISK DRIVE -

mMHm nls“ ® Package assumes you own a BBC Model B with switched mode power
supply plus 1.2 operating system.

SYSTEMFORTHE ©FFERINCLUDES:

® Disk Interface (call at factory for free fitting)

m Mm]ﬂ B ® 200K 40/80 track single sided TEC FB502 Slimline Disk Drive
v including case and all leads
® User Guide 7
- # Utilities Disk including formatting, verifying, BASIC program
3 comparator, disassembler, Epson screen dump, dual

catalogue (giving 62 files), large printing and others

) .
46 o6 SWITCHABLE
399gs DISK DRIVE
Vi

)
ysuiGss &ACORN

INTERFACE
cowu!ﬁsupmes

Unit 7 Trumpers Way
Hanwell W7 2QA
Telephone: (01) 843 9903
AMPLE ON-THE-SPOT
CAR PARKING -

AND IT'S FREE!
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A page 143

switches off the screen. Compare this
with the results from the first REM. and
you have the difference between print-
ing a number and a control code.

To show this in a working program is
the bes! way 1o make the point. Written
in Basic, Wordprintis slow in parts but
more understandable than assembler.
It is a reslricted wordprocessor that
uses #2800 as working storage and
#2900 for the program. [t Stores the text
from #8200, in the graphic space, It is
not excessively userriendly so an
explanation of the program as wefi as
the controls is needed to make it
accessible. A sheet of instruction was
orginally written as an aide-memoire
for the program and this is included
below. With the exception of lines 27, 28
and 44, which were taken from Afomic
Theory and Practice. the program is
original material.

Starting with the printer controls.
these are in lines 91-125, 456458, 470
478 and odd lines between 300 and 440,
Several control characters can be
embedded in the text and these are
searched for in lines 456-458. Lines 81—
126 are combined with these 10 insert
the controls into the string B($B). using
X as the index. $B has the code 27
entered in the first lines and has the
rest dealt with in 91~126. (These line
numbers are taken from the ASCII
values of the embedded control
characters.) After this B is free for
turther text input. The codes are 1o sel
up Halics, underline, enlarged. super
and subscript and to cancel them

The routine at line 470 is entered
every time a print reques! is made 50
thal it is immaterial If the printer is
swilched off in the meantime. A routing
such as this is needed in any program
that requires printed output, to initialise
the printer and to setsome print style. (L
starts by pulling the printer “on line’
with PRINT §17, and follows by initialis-
ing it, PRINT $27$84, It a headed
address is wanted, T lakes a value near
the right-hand side and inserls itin the
tab [nstruction PRINT $27868$(T)$0 as
the only tab. The defaull is that tabs are
selat 10, 20 and 50 on up 10 60.

Line 472 sets double-strike printing,
if required

Line 474 uses M to set the left-hand
margin at the Mth position M=10
causes a tab lo 10 and then a margin of
10, thus line 232 to avoid this. The right-
hand margin is not used, though there
is an instruction for it

Line 476 reads the values from
locations #8E to #91 These are put
there in line 505 and #8E nolds 27, :8F
has 66, and #90 has 1. Lines 200-220
can aiter the value of #80 to give 12
characters per inch or 17 CPlinstead of
10CP

ACORN USER OCTOBER 1984

(falics, Vary
charaster =B

Line 478 ensures that the eighth kil
{most significant bit) is 0. The printer
sets this randomly which can be frus-
traling.

PRINT #27$5580 is to obtain the US
set so that the hexadecimal sign s
shown as & This can be altered to give
foreign language types. The lines
between 300 and 440 have PRINT state-
ments: PRINT $2 and $3 are Atom com-
mands. PRINT $17 and $19 are Star
commands. These enable and disable
the printer driver and put it ‘on line” and
‘off line'. (Both sets are included to
show the order of use.) PRINT state-
ments do not have 1o be separate;
PRINT $2827$6681$27861 is acceptable
1o the Atom and the printer instead of
PRINT $2, PRINT $27866$7, PRINT
$27861

Now for the operating instructions

The screen shows DATE. Type cale
or return. Anything input here will be
kept as date,

The screen shows Options 1-8;

1 WRITE TEXT subdivides into 1-New

012385578901 2745678901 2345678
© tHIS 1S AN EXAMFLE DF HOW THE|
1 TEXT EDIT ROUTINE LOOKS ON TH
2 E atom SCREEN, tYFING IS DONE
WITH LOWER CASE B
EING LUSED AS CAFITALS AND REV
ING THEM IN LINES 453 AnD
E\V E:‘LUE‘J= OR~ING WITH
TOPS THE BCREEN F
om EECD"!I'VE WHITE AND GLARIN

VD, 1.N.27

How the Text Edit routine appears on the
n

Text and 2-Additional Text. New Text
will start again and all previous text will
be lost. Additional Text adds text at the
end of current text. ZZ will return to
‘option point. Text can only be added in
the middie using EDIT.
2 EDIT displays text in lines 0-9: in
columns 0-28. Available oplions are A,
B.D.LN.Z

A - Amend , change lelters one for

one

B - Back, moves back 1o previous |
screen
D ~ Delete, deletes a stated number
of letters starting from a given
point
1 - Insert, inserts a piece of text and
moves up the remainder
N- Next, displays the next screen
-endof edit
Editerrors
"CAN'T GO BACK' - BACK requested
but screen showing start of text.
'END OF TEXT' -~ NEXT requesled at
end of text.
Print control characters
Lett square bracket [ASCI 91) -
halics
Backslash (92) - Underline
Right square brackel (83) -
halics
Up arrow (94) - Enlarged print
Shifted (SH) At (96) -
enlarged
SH left square bracket
Superscript
SH backslash {124) - Gancel under-
line
SH right square bracket (125) =
script
SH up-arrow {126} -Cancel super/
subseript
Star (42 ~ Linefeed
Place PCC immediately before the first
lener to be changed. Cancel PCC just
after the [ast letter (e, before the
blank. Include a space after commas
and stops. The program automatically
left-justifies and (ooks for the final
space inthe line
3 PRINT TEXT (sub-option CHANGE
PRINT STYLE}. Three print styles can
be selected: 10 CPI, 12 CPl and 17 CPI,
Left-nand margin, lines per page. let-
ters per line. and ietter-heading are
included in pfint style routine.
4 SAVE TEXTA name upoten letters is
asked for, two Record Tape messages
are printed and there's a 10-second
delay before the second
5 LOAD TEXT Start tape belfore the
recording. Each file name will be dis-
played. Press CTRL when the correct
one shows.
6 REVIEW TEXT shows texl as in the
edil mode but without line and column
numbers.
7 ENVELOPE to address envelope
8 ENDofrun

Cancel

Cancel

(123) -

Sub-

At the end of each text input "0O.K." is
printed. If ‘N’ is typed in, the line is nat
accepted. The screen editing facility is
still available in the usual way.

An asterisk during text inpul will be
transiated as a new-line indicator. Slar-
space-star will linefeed twice

If it is necessary lo end the run or
ESC or BREAK is used, restart with Gy,
Unless this methed is used. there may
be a loss of data. page 148w




'UNBEATABLE VALUE! ¢115

| CANON 200K DOUBLE SIDED e
Model No. MDD210 f; + £8 carriage
40k track 200k

DOUBLE SIDED

* low power cansumption
{unlike full height drives)

All disc drives come complete
wilh Professional Case -
Ribbon cable to connect to
BBC Micro — Power cable lo
connect to BBC Micro -
Comprehensive Manual -
Formatting and ulilities disc

elephane 01-8439903. Parsona s Welcome

=
Post 1o VIGLEN COMPUTER SUPPLIES, UNIT 7. TRUMPE RS WAY, HANWELL LONDON W7 204 !
|
'

Please send me __[c N MDDZ10 DRIVES st £11H excn + £8 uamage | enclose Cheaue PO o1 € made out 10

WVIGLEN COMPUTER SUPPLIES or debit my A 5/BAHCLAYCARD Na

Name Signature -

Address —— -

NEW!
Viglen

COMPUTER & SUPPLIES

#For dot malmrs\\\ I
® Raises printer high enough o put

continuous stationery underneath
* Beautifully finished in clear perspex #\iglen quality every time

& Will accep! paper up lo 12'%"” wide ® Non slip rubber pads
Dimensions: 15" (380mm) wide 12'%” (320mm) deep 4" (30mm) high

Address

Printer Stand
£12-95 e ur GOME T0 VIGLEN FOR A FAST, FRIENDLY, PERSONAL SERVIGE

| Cariage & Packing£300 DEALER ENQUIRIES WELCOME

e e L e i S e
: Post to: IGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 204, :
‘I Pleasesendma____ (aty) PRINTER STANDS sl £15.95 each. lenclose Cheque/POMrE_ made outto V‘
| \IGLEN COMPUTER SUPPLIES or debil my ACCESS/BARCLAYCARD No = —
| vame__ = sigrae = 4
I 1
| 1
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ATOMI

Text input uses the normal Atom
input so that strings are restricted 10 64

address in line 270 uses the WRITE
TEXT routine and must also be ended
with the string "ZZ"'. All text input is in
upper case. The output to the printer
reverses this with: ¥20 (Exclusive OR
32). This arrangement has been found
1o be better than locking into lower case
and shifting for upper case, because it
avoids filling the screen with white-
background letters.

Edit falls into two pars: the edit
options and the printcantrol characters
(PCC). Having edited the English. it is
possible to operate on the PCCs using
the same options. Each PCC can be
entered immediately before or after
any other, giving say, italics, enlarged
and underlined until each is cancelled
It none is entered then printing is done
in standard prinl. There are about 40
options for the Gemini, some dupli-
cated, butthese were selected as being
the most useful. If some machine code
is introduced 1o speed up the program
then twice as many PCCs can be used
by recording the first occurrence as
‘on’ and the second as 'off’, inslead of
using different signs for each

characters. The request for a headed.,|

The program up 1o line 71 should be
typed without the leading space or
REMs. Line 71 is then al #2B57 as
required in line 505, which sets the
error-handler. The textin line 72 should
be re-written to show your address.
One leading space is required here. for ]

line 316 needs this to start at 52B69. In
line 26 the address of the first charactler

after the quotation mark has lo be
#298A 1o make lines 20 and 22 work cor-
rectly.

Within each main option, all vari-
ables are local. To list all the variables
would take too much space. The print
options set in lines 200~262 are held in
locations 485-#8D. They are unpacked
when required in line 300,

Sand T are used throughout as string
pointers for text. B is the text string and
D is used as a general-purpose string.

#8200 holds 13 and #8201 has — 1, for
use In the dummy file in the Save
routine. The lext starts at #8204 and
each file carries its end address in
#8202,48203.

The strings can be dimensioned if
you prefer and BBC converters can |
carry the print options forward in suit-
ably named variables. They may also
find the articles on Beeb to Atom con-
version (Acorn User, from April 1984) &
help. The hardest parts to recognise
are the abbreviated statements F., N.,

. U, R These stand for
» \NPUT GOTO, GOSsuB,
UNTIL, RETURN. It woud be nice 1o see
this program followed up shortly with a
BBC version. Meanwhile, try your luck
with the Wordprinreditor

HACKERS!

HERE, NOW, AN ADVANCED MODEM
ESPECIALLY DESIGNED FOR YOU AND
THE BBC MICROCOMPUTER.

ONLY THE LOCO SYSTEMS SCM-100
OFFERS ALL THESE ADVANCED

FEATURES:

@MULTI STANDARD - V21, V23; BELL 103,202 - gives access 1o Bulletin boards

home and abroad and Prestel

@ FULL SOFTWARE CONTROL of all modes plus: orig/ans: line seize; carrier

detectetc. using BEC micrauser port

@AUTO ANSWER/AUTO DIAL - saftware meniloring facilities give

automatic mode selection on answer

X
=

L

LOCOSVSTEMS PO BOX @, TWICKENHAM, MIDDX.

OPERATING SOFTWARE in ROM gives 12 new O.5. commands fof easy control
@ COMPATIBLE WITH standard comms software including TERMI etc.

@ EXPANSION PORT in modem allows for future developments. These
include telephone answering capability using BBC speech synthesiser
and tone dialler

POWERED FROM BBC MICRO - splitter available for use with discs if required
B T. APPROVED ISOLATION COMPONENTS - BABT approval applied for
@INCLUDES ALL CONNECTING LEADS

THERE S ONLY ONE CHOICE Hj@@@ %w&%?@mg

As this modem represents the latest in technology, BABT approval is still
awaited.

-QMQBE-eacn

CM-
Disc pcwez adaptor (u £5.

| enciose a cheque/PO order for £
payable toLoco Systems

Piease send me turther details (enclose SAE) &

Name.
Addre:

85 each

made

please allow 28 days lor delivery
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Buy from the specialists.

VIG‘LEN offer of TEC
drives“s="rbeats all comers

Replacing
cassettes
with disc
drives
means
programme
loaded and data
accessed in
seconds not minutes.

Our guaranteed disc drives are supp!
acomprehensive fact-filled 53 page ma.nual
exclusive to Viglen, which shows loading from
cassette to disc and other information for the

BBC Model B.

Incl Excl Incl Excl
Single Drives VAT VAT Dual Drives VAT VAT
40 Track 100K 40 Track 200K £238.00 £206.96
BY4" £119.00 &£10348 40/80 Track
Single sided 40/80 Switchable 400K £278.00 £241.74
track 200K switchable 40/80 Track
54" £13900 £12087 Switchable 800K £358.00 £311.30
Double sided 40/80 Integral Power supply
track 400K for dual drive £45.00 £39.13
switchable 514" £17900 &£15565  ACORN Disc Filing
Integral Power supply System £105.00 £91.30
for single drive £26.00 £21.74 -

hd

Professional Sareened Cass

Please I
0 o BBC M! Powar Cable to
Ring nm‘Z‘ﬁ) HBC Moo Gomprehen
01-843 9903 JELIENTTY ST, : . :

for LATEST Unit 7 Trumpers Way
PRICES Hanwell W7 2QA
Telephone: (01) 843 9903

I All prices correct at time of going t press and all

# Orders weleomed from Educanonal Establistments and Government Departments

How to order
By post To purrhue any of he sems sumply Gl
s

VLE

I;onths Guarantee -
g
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delivery and add EB 00 carnage. pac
| and msurance on all nems

By telephone: fung (01) 843 5903

Credit Card holders ( Access Q

Barciaycard onlyi can purchase

by telephone Fiease gue Card 9/ q\

No.. Name, Aadress and wh.vsgil

nems required




What the competition
hasn't beenwaiting for.

Latest version of Forth for the BEC 16k Epromtype 27128

{Is not rehashed Forth 79 Cuda:___\ 3 /
. == BBC asking operating system
Unique stack Display Utiliy——___ | SOFTWARE _——for Real-Time use
MULT) - FORTH 83

1at£45+ VAT
na£2 30pEIES
1

mplele
at it Muln-t

r
version of asks

therefore

ntaing
reen Editor, and 2 Umgue B N

y v
Stangard 6502 Asserm)
Stack Display Unility

uspand has provded th
liseg And being 16K rath

versions. Multi-Forth 83 s supphed SE"M‘H

|-FORTH 83 FOR THE BBC MICRO

SIR BUSINESS & COMMUNICATIONS |
We snnounce our appointmant s TORCH UNICORN
Dealers, at a time when Acorn & TORCH are joining
forces

THE TORCH UNICORN RANGE. i

CP/M compatibla sxtensions 1o the BAC
Microcomputes System.
EP 100: 280 2nd processor card. 64K AAM, FREE
) £299 « VAT

O b1
SOFTWARE (so0 below) £2
ZDP 240; 280 Disc Pack compnsing 2EF 100, 2 » 300K
lopy dise drive; FAEE SOFTWARE (see bolow) £789
including VAT
HDP 280; A5 ZOP 240 but with ane 400K driva replaced by
2 20MB Winchester Hard Disc unit .. around £1,998 +
VAT
HDP BK.: As HOP 240 bt with fwir {ZBOB 2 68000)
‘second’’ processars, provides an extia 268K RAM!
around £2.495 + VAT
THE UNICORN: Tap of the rangs. Tha TORCH UNICORN
camprises HOP 88K plus FULL UNIX (1] Operating Sysiem
?g:g‘l’a[cz‘ms Compl t NO B
“500: Complete sslf-contained unit (NO BBC
THE ULTIMATE ROM/RAM MICRQ REQU RED] comprisn §6C Mcro systam, ZOF. -
165 colaur monitor & Brsh Trlecom -pprow
EXPANSION SYSTEM FOR ommunications tard Prica availsbia on applicatio

| eation.
THE BBC MICRO FREE SOFTWARE: BBC BASIC (Z80) [allowing aimast
48K User Memoryl | Pertoct Writes {word progessor),
12 xtra ROM sockets complomen « NG soldenng, plug-in esign Forloct” Caic {spreadshaet). Perfect Filor (database
those already prowded by themicra 1o Fits easily inside BBC cose Y warth
allow up 10 266K ROM spaca  Plugs into CPU socket via shor sbout £1.00011
= Four of thesa sackets can support fexible cos " MONITORS
ether ROM or Static RAM {up 10 18%  # Impeoved piug esign aflows the BEC MICROCOMPUTER g MOV
manmum RAM ) Model 2 board 10 connect securaly 1 88C Monel s (IR0 i 4GS o
+ The Model 2 board allows switching any type of BBC CPU socke! with no e s SoFTWA
batwsen multiples of 2K 4K, BK o harm 10 miro or board DR DRt W have a range of BAC and
16K ROM/RAM » Board 1s hold tn place by sturdy [l Ehron Hid Cungody i steck
+ Compatibie with mast othet 199-cns suppars Btgs™ ircluning AGA based stogrom
includin rocessor Al instruct vide 4 {4680 T o 4
iuding nd processors # Full nstructions provided D dock caidoTck L ViEw (csa o

w Agaitional features includs the ability

transter paged firmware to disc, and then

toad back into sioewsys RAM lor fulurs s - Gving you no lmi 16 the humber Dot INTERS AR RO e 201
of effuctive ROMs accessiblel Shitwes P B0 21900 WORDWISE (F39.96) and 1
Eoeon NX B0F/1 (27500 DISC DOCTOR (29,55
0 our pries sra inclusive of WAT wniets soocifind oherwiss Epaon FX_80 £38900  Please wiephane |
Pestogs and Packing: Fiesiocd {1 losmal e (ROM T B, sovwre. ) Dlisywhaal ol saliwars rangh
£258 tor meim v (04 s, BEC Comgutrs) Jaa 1o 34900 V10
st (WoSriors, panumes, sit ) ACORN BBC SECOND PROCESSORS
(Postal rates sppiy wiu I K on'y Picass telepone o espor rates) o Processor €15 g Processor
‘ccest Barclavcand Talvghone daders welcome 02 T P (L, Lk P 20000,

SIR COMPUTERS LTD, 91 Whitchurch Road, Cardiff CF4 3JP. Telephone: Cardiff (0222) 621813
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VIGLEN

gives youthe best value
in monitors, printers
& BBC Micros

Dot Matrix Printers

Epson RX BO/FT Brand leader. A reliable Ml\ ovitec medium 1451 £305

well established printer with friction VAT)

and tractor feeds 80 cps £ATH (inc Microvitec high 1441 £442 (inc VAT)

VAT) Philips 14" TV/monitor £236 (inc VAT)
Epson FX 80 The upmarket printer from (RGB Input) 4
the Epson range. 160 cps. All other

facilities you would expect, Monochrome Monitors
CDmpeLlee;ypncedaL a.a'?slmc VAT) /

Canon PW 1080 A — KAGA - TAXAN Philips 12" Green V2001 &78 ;ichA'[‘),.

New printer recently reviewed shows

near letter quality printing from dot
matrix printer Friction and tractor P

feeds. 160 cps. Highly recommended Model B £369 VAT)
£289 (inc VAT) h ’\firlb + DFS £459 (inc VAT)

Shinwa CP80 £119 (inc

Daisywheel Printers

Juki 8100 £3715 (inc VAT)
SAN PLE 2000 £229 (inc VAT)

ter lead for the

Please add £8 for 14 n
BBC Micro.

Please add £8.00 for carriage
Wealso stock other computer peripherals, accessories and
complete work processor systems atunbelievabie prices.
Pleass tall for our latest offers.

You may also purchase these items direct. *ay calling at
our factory/showroom in Hanwell, Lond y
Prices correct at time of going :f-:-ren;u:d affers Py
subject to availabiligy. 4
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A J SOFTWARE
for BBC

“The Record Changer”
32K £19.95 Cass. £24.96 Disc.
for indexing, membership [ists, directories, inventories,
budgeting, atc, etc.

don't buy a database in the dark —

check the spec!
“The Wordsmith' 32K for Centronics 737/739
AND NOW FOR EPSON FX80:

£19.95 Cass, £24.95 Disc.
Options Timetable 32K
£14.96 Cass. £19.95 Disc.
Simple Word Processor 2K
£9.95 Cass. £14.95 Disc.
Picture Maths
£9.96 Cass. £12.95 Disc.
An arithmatic practice program for primary schools,
Character Definer £9.95 Cass.
Enlarge, reduce, etc, etc.
Tape Catalogue £5.95 Cass.
Catalogue all your tapes using this program and never lose
one again
Copy Disc £9.95
Copy disc to tape, tape to disc, M/C, Data or Basic.
ROM Read
8.9 Cass. £11.96 Disc.
A machine code program to read the contents of any ROM
sacket and copy to RAM, 1ape or disc. Not 1o be used for
ilegal copying.
Machine code Disassembler
£5.96 Cass. £7.95 Disc.
Open Evening Timetable 32K
£14.96 Cass. £19.95 Disc.
Utility Eprom £19.95
tor basic programmers
Mitsubishi Disc Drives
Dual B0 Track BOOK £380 + VAT
Single Track Drives
Dual Sided 200K £199+ VAT
Double Density Disc Interface £85+ VAT
The best thereis.

Epson Printers

FX80 £370 + VAT
RXB) £270+ vAT 1300 Carr
BBC Epson Cable £15+ VAT

Normende

Not only the cheapest, but the best

Switchable 14" RGB Monitor/ Colour TV £250 inc, VAT and
cable, £8.00 carr.

Royalties for quality software

All prices VAT inclusive except where shown

AJ Vision Service Ltd, 61 Jeddo Road

London W12 9ED

152

SCOTLAND

£ inc VAT

ACORN ELECTRON £199.00

| BBC MODEL B £399.00
} BBC MODEL B + DISK INTERFACE  £469.00
280 2nd PROCESSOR £299.00
CUMANA DISK DRIVES FROM £160.00

‘ EPSON FX80 PRINTER £420.00
EPSON RX80 F/T PRINTER £295.00

‘ ALSO WIDE RANGE OF
SOFTWARE AND ADD-ONS FOR
. BBC AND ACORN ELECTRON.

All prices Include VAT.
CARRIAGE £8.00 per unit.

{ WesT COARST
PERSONAL COMPUTERS
L

Telephone (0292) 285082

|

47 Kyle Street, Ayr KA7 1RS
BB

C MICRO REPAIRS
by MICROFIX

ACORN AUTHORISED SERVICE CENTRE

“Cumana Disc Drive and Acorn DFS
supplied and fitted at low prices”
We will repair your faulty BBC micro, disc
drive or monitor quickly and ata
reasonable charge. Most repairs cost
between £10 and £20.

We can also offer extended warranties on
all your equipment.

Send S.A.E. for full price list.

or call in at
‘ 191 Freston Road,

’ Phone 01-968 9214

(Latimer Road Tube)
London W10

and ask for

Mark Duffill or Derek Mullings.
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70 diskettes

N4 SUPER LOW

price £48.00 inciuding VAT

3M SCOTCH
DISCS

5" diskettes
single sided

(®0¥1§ SUPER LOW

prices Inc VAT
boxes 1-2

39 10+ <

$40TRACK £415.00 £13.50 £43.00 i
D540 TRACK £20.00 £18.40 £17.70
s80TRACK £23.00 £20.70 £20.00
p580 TRACK £26.70 £24.00 £23.00

Hor boxes
10

e

ACORN USER OCTOBER 1984
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COMPU

Unit 7 Trumpers Way Hanwell W7 2QA Tel: (01) 843 9703

SWIVEL BASE
FOR MONITOR

[®1¥[d SUPER LOW [e]f[e=]
£46.00 including VAT

)
LA
. y O
GRAFPAD OurHIZT:XXe M price g@g 3
<)
" S
£443.75 including VAT Y
This remarkable Grafpod rom Beish Micro allows (g &S 8
you 10 input informalion into your computer - very pgﬁ‘ &
accurate and high resolution, nol 1o be confused ", &
with other models which are both more G
expensive ond less occurate. Supplied .@&,\5}*
= with all necessary cables, manual V
o and sample progroms, lo cllow you @SS
urown applicafion progrommes \P‘} & TS

——Full Twelve—
Months Guarantee

74 A\

SUPPLIES

DISK STORAGE
No.2

This loeckable
diskette storage
holds 80
diskettes

Our

SUPER LOW

price
£18.00 including VAT

PERSPEX KEYBOARD STOWAWAY

& VDU STAND Our
price

s / /'
7
\a“s / //

A A '4.. o
S S e
vm\a" S
.
o&
&

R
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¢ “;m' £7.

THE SIR COMPUTERS’

PRINTSTICK

AD\MNGED SPECIFICATIONS

PRWTER FEATURES

Campatible with any Centronics-typs printe

qussElBD Microcampuiter operating commands - VOU 2
“FX5, 1

Built-in command (*SCREENDUMP) allows calour graphics
to be copied 10 any Epson-compatible printer.

JOYSTICK FEATURES

Provides connactions for two Atari-type joysticks. allowing
the use of two-player Games.

Compatitie with 99% of Electron software

Built-in command {*DEFINEKEYS) allows [oysticks to be
used even with programs not normally providing jaysticks
aptians!

ADDITIONAL FEATURES

Only Acorn-approved memory addsses ar used, ensuring
compatibility with all current and furure expansion davices.
All operating saftwara is hold internally in a “sideways’ ROM
There is no need 1o load any additional software ffnm
cassette, unlike inferior interfaces.

Uauwd in a slimline plastic case.

[new COMBINE

ELECTRON ROM/RAM EXPANSION UNIT
PRICE £59.95

Provides 12 extra sockets which support s variety of ROM
and RAM configurations up to a max_ of 192K for ROM and
16K for RAM

ROM and RAM is narmally paged in 16K blocks but is easily
switchable to 2K, 4K ar 8K blocks.

Easy 10 install - just plugs in.

Professianal styled casing bolts ta rear of computer

Fully buffered design.

Parmits use of most BBC ROM-based software including
L utility ROMSs, wordprocessors & languages.
THE SIR ELECTRON ADC/PRINTER UNIT PRICE £64.95
NOT JUST ANOTHER JOYSTICK PORT - FULL ANALOGUE-TO-DIGITAL
CONVERTER provides fully proportional control, essential for use with graphics
packages, digitizers, etc. ideal for scientific & educanonal applications: usabis with
wids variety of BBC Micro-compatible analogue and switched Jaysticks/Paddles. No
need 10 load software from tape
CENTRONICS PRINTER INTERFACE - allows use of a wide variety of paralisl
printers including entire Epson range. complete firmware support included
HIGH-QUALITY MOULDED CASE - aractively styled plastic unit bolts securelyts
the back of the computer
EASY TO FIT - no soldering. smply plugs straight into computer's rear edge
connegtor and is held in place by twin bolts: edge-cannector on back of unit provides
for further modular expansion if necessary

SPECIAL PRICE £99.00
BOTH THE ABOVE UNITS {ROM/RAM Expansion Board and Printer/ADC
Interface) IN ONE CASE| A complete and comprehensive Electron expansion - ide
| for word-processing applications amang many other uses.

—ALL PRICES THIS PAGE INCLUDE VAT—PLEASE ADD £1 P&P PER I'IEM

SIR COMPUTERS LTD
91 WHITCHURCH ROAD, CARDIFF CF4 3JP
Tel: Cardiff (0222) 621813
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l TOP 20

SOFTWARE

~ CHART |

B=BBC E = Electron Prices in brackets arg ko

E— —— PUBLISHER [—]PRICE EVIEWED [
1 (—) Frak! Aardvark £7.50 B September "84
2 (2) Fortress Amcom £8.95 B September "84
3 (3) Blagger Alligata £7.95 B/E October '84
4 (5) Twin-Kingdom Valley Bug-Byte £9.50 B
5 (9) Football Manager Addictive £7.95 B
6 (13) Chukkie Egg A&F £7.95 B/E September ‘84
7 {(—) Micro Olympics Database £6.95 B
8 (1) Aviator Acornsoft £14.95 B May '84
(£17.95)

9 (17) The Hobbit Melbourne House £14.95 B

10 (8) 737 Flight Simulator Salamander £9.95 B/E December '83

11 (10) Overdrive Superior £7.95 B September '84

12 (—) Spitfire Alligata £7.95

13 {—) Felix and the Fruit Micro Power £7.95

Monsters

14 (—) Hopper Acornsoft £995 B/E August '84

15 {4) Battletank Superior £7.95 B September ‘84

16 (20) Ghouls Micro Power £7.95 B/E June ‘84

17 (15) Hunchback Superior £7.95 B September ‘84
(£11.95)

18 (—) Countdown to Doom Acornsoft £9.95 B/E

19 {(—} Snowball Level 9 £9.90 B

20 (7) Mr Wimpey QOcean £6.90 B

i8¢ varsion

Quick Thinking (Mirrorsoft)
Brainstorm (Virgin)

Java Star (Shards)

Sea Adventure (Virgin}
Compiied by RAM/Computer

BUBBLING UNDER

Jet-power Jack (Micra Power)

Lords of Time (Level 8)
System 15000 (Ferranti)
Nifty Lifty (Visions)

Cosmic Cruiser (Beau Jolly)
Hulk (Adventure International)
Eagle Empire (Alligata)

FRAK! has done it. Straight inte pole posi-
tion. Visitors to the AU Exhibition will have
seen why it's up there. and what happens
when you get 1o the later stages. Our Editor
{who's ppalling at games) barely managed
to scroll past the first screen, but the real
players can get to the end of the trail when
the screen is repeated, upside-down!

Aviator has stalled aher ts No 1 entry last
month, but Acornsof's fortunes will no
doubl be revived by the newcomar Efife,
reviewed In this Issue.

Other releases lo look out for are Micro

Power’s Dune and & Grand Prix racing game
from Software Invasion (complete with
bends} to rival Atari's Pole Position snd
Superior's Overdrive. Quicksilva also has a
racing game under way produced with
Atari’s blessing.

Football Manager's progress can expect
10 be given & helpful boot upwards by the
start of the new season, probably trom Ever-
ton fans hoping to repeat their team's suc-
cess over awe-Inspiring Liverpool In the
Charity $hield. Micro Olympics will no doubt
continue going for gold but will have a job

overhauling the yo-yoing Frak! No doubt the
Olympic game will be boycotied by our
Eastern-bloc readers bscause of lts com-
merclalism in featuring advertising on back-
ground hoardings

Adventure fans are making their presence
feft with four placings, two of them, TKV.and
The Hobbit, showing a lot of staying pawer
in the char:.

Our tip for next month's top match? Stll
Frak! But watch out for ENte jJumping in and
2 major campaign from Software Invasion
with its 30 Grand Prix.
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mowiee 151 £238.13
- VAT G

inc VAT

Amstrad CTME40 £169
Microvitec 1431 £185
1431 (RGB/PAL/AUDIO) £225
Taxan Vision EX £215
JVC 1302-1 {QL/BBE) £195
Microvitec 1451/0L £255
Microvitec 1451 £275
1451 (RGB/PAL/AUDIO) £340
Taxan Vision | £270
JVC 1302-2 (QL/BBC) 1253
Microvitec 1441 £499
Taxan Vision Il £

PROCESSORS

— 23.20.3';

* VAT = £368°

inc VAT

BBC'B' + Recorder & s/ware £368"
BBC“B' with DFS £450
Acorn Z80 Ext. Processor  £299
Torch Unicorn Package POR
Amstrad CPC464 E160
v power + UHF £28
ISL 8083 (1BM Comp) 21350
DEC 11/23 + 40 MB £7000
DEC 11/73 + 170 MB £1200
LVL DD/DOS £g

DISK INTERFACES,

by

inc VAT
Kenda Mighty Oak 0
Kenda Professional (double
density
Opus Double Density
Acorn DFS Kit

£130
m

Selection of Acoustic Colplers and

Mini Modems in stock
Minor Miracle WS2000 £145

ing VAT

100K 40T

Single
100K ALPS 40T
100K Chinon 40T

200K Sankys 3" 407

£86.09
+ VAT =099
inc VAT
£99°

E145
£185

4DDK Mitsubishi 40/80T £199

400K Cumana 80T £215
Double inc VAT
400K Sankyo 3" 40T £380°
800K Cumana 80T £419
BOOK Mitsubishi 40/80T £439
BOK Cumana 40/80T £400

Phone for quotation on
bespoke Accounting
Software lavolcing/
Ledgers/Payroll

IsL1a £53.91
+ VAT =552

inc VAT

Amstrad GT64 £69

Sanyo DM2112 {15 MH2) £75
Sanyo DMB112CX (1B MHz) E103
ISL 18 (18 MHz) 62
1SL 20 (Swivel 80 col) £73
Teca with Zoom £108

Torch Ext. Progessor ing VAT
+ Software £209
Torch Ext. Processor + software
+ twin drives 11
Computer Concepts ROMs

from

Acom Business Software 24
Acorn Data Recorder £32
Computer Work Station £57

Holds Micro °, Monitor, Printer ‘g

with Storage Space

Printer Stands £
Desk Stacking Unit £
(Lockable version available)

* SPECIAL OFFER WHILE STOCKS LAST

Y,

£}

A

pviy

Exit 2 trem

oids!
Undoaground

ALL PRICES INCLUDE VAT

Prices shown are for cash & carry salés and are correct at

time of gaing 1o press in August.

Expor! price list available

Mail order and credit cards accepted
QOPEN 9-6 Monday to Saturday

57 Hoxton Square, London N1
Tel: 01-729 1778

microlFAST

THE EXPERTS

Epsen RXB0 F/T

Star Gemini 10
Star Delta 10
KDG FT-5001
Epson RXBO
Epson RX80 F/T
Epson FXBO
Epson FX100
fdannesman

i

sk 8100 £326.)

VAT =l

JUKI 6100

Daisy Step 2000

Plus

JUK| Sheet Feaeder

JUKI Tractor Feed

Serfal taterface Conversians
8143—Epson
8148—Epson (2k butfer
XON/XOFF protocal)
JUKI

Plus cables from

BUSINESS SYSTEMS

A.C.T. Apricot
Processors and
Business Systems
assembled to your
specification. Price
dependent on
equipment supplied
Call us to discuss your
requirement.




FIRMWARE REVIEWS

TOOLKITS ON TRIAL

Bruce Smith finds firm favourites among five utility ROMs

HE ability of the BBC micro to

accept a variety ol extra ROM-

based software that can be used
concurrently with Basic or even re-
place Basic has always been an Im-
portant aspect of its design, and it goes
some way to compensating for the
small amount of user memory avail-
able. especially in the high-resolution
graphics modes. {(With extra hardware,
of course, the Electron has similar
potential )

Independent suppliers have been
quick to jump onto the bandwagon of
ROM-based software (normally termed
firmware), producing a variety of pro-
gramming goodies. As many of you are
aware, the choice Is confusing. What
exactly does the firmware do? Is it as
good as the others? If not, which one is
the best? And sc on,

In an effort to help you through this
firmware jungle a comparative review
of groups of firmware will be appearing
in future issues of Acorn User. This
month | start the ball rolling with a look
at ROMs containing Basic program-
ming aids or utilities. Future issues will
focus on machine-code monitors, data-
bases and wordprocessors.

The Jargon

Rom-based software for the Beeb is
often called a 'utility’. This word really
means an aid to programming, a pro-
gram that will allow you to perform a
certain task with minimum fuss. Con-
sider whal would happen if you had a
longish program in which you wanted
1o replace all occurrences of one vari-
able name with another. No problem if
the variable has been used only a few
times. You simply edit it in using the
cursor control and Copy keys. But what
if there were ten, 20 or even 30 ocour-
rences of the variable? To edit each
one by hand would be laborious. The
best answer is a utility program that
would do the whole job for you. Enter
the name 10 be replaced, the new name
and the utility does the rest! Because of
the usefulness of these types of com-
mands a collection of them is generally
termed a ‘toolbox’ or toolkit’, as they
are thought of as supplying a collection
of tools for the programmaer.

A usable utility

The most obvious way to write a utility
program Is in Basic, and listing 1 pro-
vides an example that lists the values

assigned to all the resident integer

i in decimal and
Trouble is, writing a utility in this way
has many drawbacks. First, where do
you put it? The most obvious way is to
incorporate it in the main program as a
procedure, as demonstrated in the pro-
gram. A library of utility procedures
could be stored on tape or disc as ASCII
files and simply spooled in as required
However, this eats up memory and
means that the final program will need
editing to remaove the utility when it is
complete - shades of Catch 22!

An alternative method would be to
place the utility in a different part of

ADDCOMM

Vine Micros, Marshborough,
Sandwich, Kent,

Tel: (0304) 812276

CARETAKER

Computer Concepts, Gaddearden
Place, Hemel Hemsptead, Herts
HP36EX.

Tel: (0442) 63933

TOOLKIT
Beebugsoft, PO Box 108, High
Wycombe. Bucks HP10 8HG.

TOOLSTAR

Pace Software Supplies, 92 New
Cross Strest, Bradford BD5 8BS.
Tel: (0274) 729306

U-TOOLS

Intersoft, 26 Netherfield Road,
Sandiacre, Nottingham NG 10 5LN.
Tel: (0602) 399974

memory by adjusting the value of
PAGE. The program still uses up
memory, assuming there’s enough to
put it there in the first place. To run the
program you have to alter PAGE and
change it back to [ts priginal setting to
getback lo the main program.

Anagther approach is to write the util-
ity in machine code. The main disad-
vantage here is that you need a know-
ledge of assembler to do this yourseif,
unless the software is being bought.
Machine code is more versatile than
Basic and usually much less demand-
ing of memory and 50 can be placed out
of the way in a backwater of memory.
The user-defined character space from
&C00 to &CFF is a favourite location.

Executing machine code doesn't
involve the complicated rigmarole of
changing PAGE elc. - a simple CALL to
the start address will suffice. Machine
code also operates much faster than an
interpretative language such as Basic.
Listing 2 provides a simple program
compactor. Type It in, run it, and save
the machine code to tape or disc using:

"SAVE “SPACE" CO0 + FF C00

Using the program simply involves
*RUNing it or, if already present, CALL
&C00, The effect of the program is to
remove all spaces, excepl those within
quotes, from the program at PAGE so
that it requires less memory space.
This utility needs to be used with care.
For example, the line;

500 DEFPROCdemo BYTE% =0

is legitimate, but after deleting the
space the line will be:

500 DEFPROCdemoBYTE% =0

which will cause an error at run time.
The way around this is to place a colon
between the procedural name and the
variable, thus:

500 DEFPROCdemo | BYTE% =0

$imitar care should be exercised when
using the assembler to differentiate,
between a label name and the opcode
to prevent them from turning into one
long label name!

Using machine code in this way has
its disadvantages — It still uses up
memory. This may not be a problem if
only one utility is required, but finding
space for two or more useful utilities
well out of the way is not easy. Also,
once a machine code program has
been assembled into a particular area
of memory It can normally only be
loaded back and used correctly in that
same area, unless some fancy coding
techniques have been employed to
make it relocatable. Thus a program
assembied 1o run in the soft character
buffer is not much good If your program
makes use of the definable character
facilityl A way round this would be 10
assemble code into several areas and
load the required one in, but this is

Bruce Smith's example utilities in
Basic and machine code (listings
1and 2) are on yellow page 112
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Bad mode?

no room?

Solve your problems in 5 minutes withthe...

' Features include... i
g ® PROVIDES 20K OF USABLE RAM @ COMPLETELY TRANSPARENT TO BEC ,ff
fl* ® ALLOWS THE RUNNING OF PROGRAMS OPERATING SYSTEM ]
;58‘ UP TO 28K LONG IN ANY SCREEN MODE ® NO SOLDERING OR CUTTING OF TRACKS d
% @ RAVEN 2015 COMPATABLE WITH ALL ® USES ONLY DOCUMENTED MOS CALLS =
“9 CORRECTLY WRITTEN SOF TWARE ® LOW POWER DYNAMIC RAM DESIGH +MANUAL o
| @ SIMPLE PLUG IN AND GO DESIGN ® SELF TEST FACILITY 1
='_§ @ SPECIAL COMMANDOS FOR ® COMPLETE WITH ROM BASED SOFTWARE %E
:é SOFTWARE WRITERS @ CAN BE FITTED TO BBCMODEL B FITTED WITH OS 1.2
T R S R

THE ULTIMATEIX
DESIGN & PRIGE

RAVEN MICRO PRODUCTS
1SAVILLE ROAD - WESTWOOD - PETERBOROUGH PE3 7PR - TEL 0733 260930
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l FIRMWARE REVIEWS

fiddiy and time-cansuming, especially
for tape users.

Inside track
Homie-brewed utilities therefore have
their disadvanlages - they have lo be
wrillen, they use up precious memory
and they are not always easy 10 use.
The bestcompromise is to use machine
code stored within EPROMSs using the
sideways ROM facility of the Beeb. The
advantages are many, The utilities are
always on hand because they form part
of the micro itself, and that also makes
them 'partable” you are nol dependent
on disc drives or casselte recorders to
get at them. Virtualily all the commands
are implemented as commands
because the ROM itself contains an
interpreter that recognises them. Thus
our compacting program. if found in a
toelbox, might be executed just by
typing "PACK or "CRUNCH Because
ROMSs occupy the same area as Basic
they are transparent fo the user, thanks
to some clever electronics, and do nol
normally require any user memory.
There are disadvantages, of course
For a start, outfay — most items of firm-
ware normally cost at least £22 and
they need to be fitted into the machine.
A dealer will often do this if you buy
from him, but the mail order buyer is on
his own.

What's around
Toolbox The only serious item of tape-
based utility software | have encoun-
tered is BBCSoft's Toofbox. This is a
neatly packaged book with accompany-
ing cassette of programs. it cbviously
suffers from all the alorementioned
problems and at £21 is not cheap. How-
ever, for anyong wishing to learn about
the techniques involved in utility pro-
gramming it is a useful introduction
Twenty-five utilities are provided, 13 of
which are written in Basic and 12 in
assembler. A good range of programs
are provided and these include sorling
routines. a variable dump, a REM strip-
per and program farmatter. Each pro-
gram is discussed in the accompanying
text.

It has to be said, however, that
EPROM-based software is really a
must for the serious utility user.

Addcomm The Addcomm fram Vine
Micros is probably the best value for
money oul of the toolkits. Although it
does not come out on top in table 2, the
overall command content is undoubl-
edly the besl. In addition to the 31 Basic
programming utilities the EPROM pro-
vides some useful enhanced graphics
facilities, including circle and ellipse
drawing commands, colour fills and
commands to scale and rotate your
creations.

A simple implementation of Logo
graphics is also included providing
turtle graphics commands such as
PEN, LMOVE, ROTATE, ANGLE and so
ol

.

The commands are implemented not
as operating system commands (ie,
commands prefixed by asterisk) but
instead they are entered directly as
they are. This is because the Addcomm
interpreter traps the errors that Basic
would normally throw up and then tries
to interpret the command that caused
the error as an Addcomm command.
This is good in theary but it can lead lo
confusion as it sometimes inlerprets
Basic errors as Addcomm errars and
displays the wrong error message

Finally, Addcomm offers 40 com-
mands to the user, though | consider
only 37 of these usable. The other three
allow the user 1o jump out of loops —
naughty! They should be ignored by the
user as they are not good programming
practice. My plea to Vine Micros would
be 1o delete these computer nastes
from the instruction set and replace
them with better error-handling

Caretaker I'm a little disappointed with
Caretaker Over the past couple of
years Computer Concepts has pro-
duced some of the best lirmware for the
BBC micro, bul Caretaker falls some
way short of the company’s high slan-
dards. Of its 18 commands, | consider
three lo be space-fillers, although they
are useful sometimes. CURSOR allows.

the cursor to be turaed on and off, while
TABSTOPS and NOTAB allow the user
to determine the new position of the
cursor on the screen

‘What disappoints is that it is rather
run-of-the-mill, and shows nane of the
originality we've come to expect from
CC. Useful enhancements, however,
are those of single key command eniry,
emulating the Electron, as is the ability
to save specified sections of program
such as important procedures. Care-
taker also scores on its EXCHANGE
facility, which allows a good degree of
conirol in selecting global or selective
search and replace.

Toolkit Beabugsoft's Toolkit scores
well in the five standard ratings section
of table 2. The variable dump com-

addition to integer and real var\ab}es
The enhanced line editor is useful,
allowing program scrofling in any
direction and listing of any erroneous
line, highlighting the error al run time.
A couple of commands seem some-
whal dubious, however. The ability to

be able to perform OLD within a pro-
gram would be needed on very few
occasions, and | can think of no
occasion when it has been necessary
to perform NEW from within a program.

Toolstar This is not essentially a Basic
toolkit but a general utilities aid, as it
includes machine code and disc utili-

ITEM

PRICE £28
No. Basic commands 3
Total No. commands

.
a

Bad program cure
Compact
Error-handling

Find

FKeys lister

Format listings

Global search/Replace
Graphics Enhancement
Help page

Insert program lines
PACK

Program status
Renumber

ROM command identity
SaveflLoad function keys
Save parl program
Screen dump

Single key commands.
Shift program

Turn oft ROM

Variable dumps

ity

ADOCOMM CARETAKER TOOLKIT TOOLSTAR U-TOOLS

£33.35 127.00 £3400 £26.95
18 26

B3

8 28 22

ecesase o
(X} ® & 90
e © & ose0e

Table 1. Facilities at your command

ACORN USER OCTOBER 1884
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ties. As table 1 shows, only eight of its
22 commands are Basic-orientated and
this should be borne in mind when it
comes to your decision. In essence,
Toolstar is sulted 1o the advanced pro-
grammer who dabbles in machine code
and Basic and uses discs,

The global search and replace
facility is a good implementation and
the tookit's built-in software allows you
to add your own RAM-based com-
mands. A very inleresting feature.

The Toolstarmanual is excellent - by
far the best | have seen produced for an
itam of commercial software; indeed it
is much better than many computer
user guides. Its 156 spiral bound pages
are colour-coded, and copious use of
examples makes ita joy toread.

U-Toals The U-Too/s box offers a good,
steady variety of utilities. One of the
more interesting features is a com-
mand that will not only save a program
but also lock it so that it can *RUN,
though it is a shame that it can be used
efficiently only with machine code pro-
grams. A variety of program-crunching
commands are on olfer, plus an error-
trapping wedge that lists an erroneous
line before printing the error message.

ADDCOMM CARETAKER TOOLKIT TOOLSTAR U-TODLS

Ease of use i 7 7
Range of utilities 8 o [} 5 T
Documentation 8 5 5 10 5
Error messages 5 6 9 6 B
Five slandard utilities ratings

Bad program core 7 7 8 8 7

FIND string 8 N/AYS) 9 7 8

Global search & replace B8 9 8 9 7

Program compactor 9 9 7 N/A ]

Variable dumps 7 8 10 NIA B

TOTAL 88 83 ] 52 84

NUA = Not availabie.
“FIND not directly available but can be implemented using global search and repiace
facllity and specifying same search and replace strings.

Table 2. How they score on a scale of 1 fo 10

U-Toals is the only toolbox to provide
an intelligent screen dump of any of the
graphics modes to an Epson or Epson-
compatible printer such as Star. The
dump provided is large — 23 x 16.5cm —
and itis produced downthe paper.

Which one?

Before choosing which Basic toolbox
you want to buy it is worth making out a
list of items that you feel it should con-
tain—in other words, the commands

that would be most useful 10 you.

My own preference is the Addcomm,
followed by Toolkit, finances allowing.
From table 1 it would seem that the best
combination would be Addcomm and
Caretaker, as they cover the entire
range of utilities. However, these two
ROMs seem lo be incompatible as
some Addcomm commands will not
function with Caretakerpresent.

At the end of the day, however, it
should be a personal choice.

ADD 40 COMMANDS TO
BBC BASIC WITH ONE ROM

Eluss SMovE, STRAN,

Fluss

et position within that wing
OFr. FOPFOR, oS, POMKF and ADGCONL.
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Tandy Colour
Graphics Printers
For Quality and
Efficiency!

llmld 100 Interface I'.lbl.l

26-1409 £9.95
\o

Take A Look At Tandy, Today!
At Any One of me Tlgm Tandy Stores Nationwide!

/M)ICROTEK COMPUTER  SERVICES

"Authorised

A
acorn 4 dealer

B.B.C.B & acorn
electron

CUMANA disk drives
DECCACOLOUR & MICROVITEC monitors
SEIKOSHA. EPSON & DAISYSTEP printers
ACORNSOFT/MERLE business software
ACORNSOFT full range

NEXUS HOUSE
2 CRAY ROAD
SIDCUP, KENT

01 300 3075/6

BAR:
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BusinESE MACHNES

LETTERQUALITY DAISYWHEEL
PRINTER/TYPEWRITER FROM ONLY

£299.95+\MT

SPECIAL OFFERTO‘BBC B'USERS ONLY
The pedigree of the Brother lypewriters & printers needs no
help from us but now for the first ime we have designed &
built an interface that we are offering FREE of charge when
you purchase gne of the machines listed below.

There are no hidden extras such as cables leads or plugs
these are all provided. All you require is a BBC B computer
with a spare ROM socket

FEATURES AS TYPEWRITERS

Brother CE 51, one touch interchangeable daisy wheel
" Cassetle ribbon * All keys repeat * Super & sub script
° Express return * Auto relocate * Decimal tabulation
* Impression control * Lineindentation * International symbol
selecter * Auto one line correction * Bullt in carrying handle
* Hard cover * Paper width 13.5" * Typing line 11" * Typing
pitches 10, 12 & 15 * 46 keys * 96 characters * Line space 1,

2 * Choice of ribbons & type styles
Brother CE 60, as per 51, PLUS * Auto carrier return * Auto
paper feed * Auto underscore * Ind up & Ind down * Back
tabulation * Centering * Right margin flush * Paper support
* Glare Proof Acoustic shield.
Brother CE 70, as per 51 & 60, PLUS, * 15 character display
‘ BK text memory * Previous two line correction * Stop
codes * Step keys * Centering vetwean tabs * Auto column
layouts * 72 hour baltery memory back-up * Proprotional
spacing ° Line space 1, 14. 2 & 3 * Bidirectional printing in
{ustification from memory.
Typewriters used as printers: All of the above features are
avaliable PLUS when using your computer the CE 51 has
auto underscore facility.
Special offer starter pack containing 3 fabric ribbons and
an Ascii daisy wheel ONLY £25 inc VAT. I you have a
Brother CE 51, 60 or 70 and wish ta purchase the interface
only see below.

ABACUS HINES LTD. 961 Road,
Bournemouth, Dorset. Phone (0202) 423204,

Please send me:

aly  Brother GE 51 typewriters (@ £344.84 inc VAT
aly  Brother CE 60 typewriters @ T431 28 me VAT

qly Brother CE 70 typewritars 4
ay  Starier packs @

aty  BOC B interfaces jonly) &
Post& packing per ynewriter £5 00inc VAT
Post & packing: S/ pack or intertate @ £150inc VAT
NG postal charge for infertace or §/pack when combined with & ypawr iter
purchase.

£672.78INC VAT
£25.00inc VAT
£75.00 ing VAT

Debitmy ACCESS BARCLAY Atc No.

1enclose my choque Ne TOTAL
Hame

Address

P.code i Tei

Plnase alow wenty exght days 1or dejivery

TRADE ENOUIRIES WELCDHE
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EXPANDABLE CONSOLE FOR BBC MICRO
As supplied to Universities, Colleges. Schools,
business & home users

Torch varsion svailable

A Cormola. 15 Roaise

MAKE THE MOST
OF YOUR
COMPUTER.

INTERFACE
PUBLICATIONS

88 3

to .M"-’fo

HAcclaimed books from the
experts. ..
1 Dynamic Gimas rnr your Electron
Neal Cavahes
O3 Chnl],er\gm:! mes for the BBC Micro
Chris Callender and Tim Roge £5.95
[ Let Your BBC Micro Teach Y(m 1Y quﬁm
Tim Harnell £6.456
[0 Putting Your BBC Micro to Work (includes a full
word-processing program, pius 14 others)
Chris Caliender £4.95

Ad: T‘"J re Programs on vour Computer

£4.95

£4.95
O The Easy le to Program Your New Computer
Ty Harmell £3.88
Pmcnca.l Appucomons for the Microcomputer
in the Hy
David 'H‘ wlr £4.95
[ The Art of Structured Programming
Pster Juliff £5.95

These books are available from most book and computer
stores. In case of difficulty. order directly from us.

-
I Interface Publications, Dept. QAL
8-11 Kensington High Streat, London W SNP.

Please se

d me fhe indicated books. I enclose £

-
|

Name apu—

Rddress —

|

|
|
|

| il
T

processac/ Tarch

w
aluminium console i 5 matching
taxtured colour. AYAILABLE NOW
B bolt 6n extra module for extrs
Expansions

Also available 3 matching printer
stand, yes stack vour paper under
ing printar

ALSO VDU STANDS AVAILAALE

ELECTRON CONSOLES

The console houses the electran
and will safaly support the expan-
sion imertaces which plug into the
rear of tha micro, supports the
VDU and vidies up all wiring allows
expansion to disc at a later date.
PRICES

Spacial Torcn Version usen +Eapi
BBL Cansole £44,98

Bait
DUt Seand £34.90 + £ i
Electron Console £34,98 + £4 pit

Ploase add VAT & 15510 a1 pricas
Fot further information enciose sae ot send chequs ta,
Mail Order 27 Wycombe Rd

. .
oo _Srlont__oraonsone ]

Viewing by CompUTE 24 hout

ansaphone
Piease allow 28 days for defivery

The Original

“NEWARK”’

TV/RGB Monitor

9 Onic B,
A& 0 (a7 I
POt Mos | %
Rl T, oy
%
0
Is £249.04 ws
Inel. VAT — piete
package'! & 3
o
p F
4 8
E"’no,‘ characters!
Y  The package:

£249.94 for a remate control 14" TV with a
computer lead — delivered to your door —
including VAT (we even fit a mains plug!)
and carriage.

We have a Large range of Grundig models from
14" 10 26" with or without Teletext.

Conlact Elaine for an up to date leaflet package.

NEWARK VIDEO CENTRE LTD.

108 London Road, Balderton, Newark, Notts.
0636 71475 1o order by Access or Visa

Mon-Sat/9 am—6pm _J.
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TOP QUALITY SOFTWARE
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ALSO AVAILABLE:
INVADERS £7.95
RUTMACHINE ~ £7.95

(ONSTEUATION  £7.95

The chjective of the game s to shoot the
‘oliens out of ther home” befo the homes”
donwin

rruwnqs hiscone, inregsing dificuy

DISASSEMBLER  £7.95
DRAUGHTS £6.95
REVERSI £6.95

SUPERIOR SOFTWARE LTD.
Dept. AUIO. Regent House,
Skinner Lane, Leeds 7

Tel:0532 459453
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Develop your graphic skills to the full

Energise your Electron
s A thorough grounding All you need to know tc produce:

i BASIC. s Graphs * diagrams # pictures 3 ‘three-dimensional’
# Structured programming displays = plus many other designs.

:

technigues. # Crammed with practical and challenging exercises.
# Packed with lots of st Backed by thought-provoking examples.
examples. H
MAKE THE MOST OF YOUR MICRO —

'| PUTYOURSELF IN THE PICTURE! WITH THREE
NEW BOOKS BY JIM McGREGOR AND ALAN WATT,
AUTHORS WHO STAND "HEAD AND SHOULDERS |
ABOVE THE REST.” (MICRO USER)
CORCI.UAI_’)DISOH'WESLEY F e
@ THE NEW FORCE IN Cgl‘q‘lgl.l?ﬁ'zg‘ BOOK PUBLISHING Yy

_______ - —_—

(IN BLOCK CAPITALS Pl

you
fing any difliculty In obtaining it they can s die

divect from the publisher. Simply fillin the form belaw. igned. Date_—

Please send me Pame. =4 T N

99103 1 Better Basic for Your Flcctron at £3.95 (192 pages) Address.. '
—— 95102 3Graphics Frogramming for Your Electron at £3.95 (176 pages)

— 99104 X Graphics Programming for Your BBC Microat £3.95 (192 pages) - ——— |
Please aliow cost of bookis) wusmnlurom Brosk iz i2p

each aditional book for post \_y: and packi

Tenclose my chequespostal order f—_ Now send 1o CORGUADDISON-WESLEY BOOKS,

payable 10: TRANSWORLD FUBH. SRS T 61-63 Ubridge Road, London W5 554 ® [
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I SOFTWARE REVIEW

STAR STATUS

Tony Quinn goes boldly to Cambridge on an Elite missio;n

| ‘Elite’, Acornsoft, BBC B,
£14.95 (disc £17.95), Electron,
£14.95

PACE is the final fron-

tier as far as Acornsoft

is concerned, and the
company reckons
cracked it with
release. Efite.

This game has been the
subject of the biggest secur-
ity operation the company
has ever mounled. o ensure
nec details leaked out before
the launch this menth. It is
still so secret that even |
don't have a copy!

Acornsoft spirited half a
dozen journalists up to Cam-
bridge and locked them in a
room ta review the game. So.
this is not a full review, but
my impressions after bash-
ing away for a couple of
nours. However, having writ-
ten my escape clause. | must say Elite
looks superb.

Imagine a subtle blending of Avrafor
and Starship Command. a sprinkling of
the Star Wars films. shaken wilh a
trading adventure, served up with some
secret ingredients and you have Elite

It sounds ambitious but it's all there,
wrapped in a short science fiction nove|
that sels the scene, a substantial train-
ing manual, a poster idenlifying the
foes and friends you are likely to
encounter and a posicard giving entry
tothe competitions that Acornsoft plans
1o base around the game. Not bad for
£15. Plus, the disc is filled out with
some special bits and pieces. You'll
have to play to find out what they are -
I've no idea!

to have
the new

The idea of the game Is 1o start off |

with a simple space ship and build It
and your reputation up to 'Elite status

Budding Han Saolo’'s start the game
with a sparsely equipped space ship
and a small supply of maney. The ship
is docked in a slation orbiting a planet
Pressing various lunction keys gives
information on the planet and enables
the raw pilot to buy various goods fram
faod and drink to drugs. Having stocked
up, the ship is launched into space and
the course set for another planet

Once a destination has been fixed,
the ship goes into hyperspace and alter
a few seconds emerges near the

chosen planet. Then it's a dash to reach
the orbiting space station before the
pirates pounce. The ship has then (o be
docked by plotting a flightpath along a
line leading from the centre of the
planet into the station, The entrance is
a slit, and the station is rotating, so the
ship has to match rotation. otherwise it
just won't fit

Your wares can then be traded. pref-
erably lor a profit. Any credils earned
can be used to fund the next flight and
buy better equipment for the ship

As you trade and equip the ship until
it's bristling with weaponry and every-
thing money can buy, it becomes
templing o play naughty. lilicitcargoes
such as slaves and drugs can be
boughl. You could be introuble with the
law but it's a good way of making a fast
buck Then you can allack Space
stations lor the fun of it. and even try
trading with one of the deadlier planets.
The risks are high, but so are the
profits

That's the theory, now tor the action.
The colour screen shot shows a typical
view of space, except there are a lot of
nasties around.  (This shot was
specially set up and you are unlikely to
meel so many different types of enemy
at once ) Views lo the front, rear and
both side of the ship can be called up

Instruments at the botlom o the
screen  give compass. a three-

dimensional map of space
and other ships within range,
and the stalus of energy
banks and weaponry.

Controlling the ship takes
some getting used to, as it's
difficult to know where you
are and which way 1o go
especially when someone's
shooting at you. The keys are
abit awkward: there are a lot
of them, and some are in
sirange places.

Eiite apparently uses up
just about every spare byte

there is in the Beeb's
memory (and some il
shouldn't). The graphics

impressed even the Cam-
bridge gurus when Eiite's
two student authors showed
them off_Circles and elipses
are drawn in full in real ime
with higden hne removal
The 30D effects are astound-
ing, and the suns have 1o be
seen 1o be belleved. Screen graphics
modes 4 and 5 are used at the same
time lo give accurate plotting and
colour for the display. Screen width is |
reduced to speed up plotting and save
memory The reason for the strange
keys? Simply because they are next to
each other in the operating syslem’s
look-up table

How much wark the BBC is doing
when plotting the suns and planets is
shown as you fly towards them. f you
look straight ahead. the game is slowed
down'! To get there quicker look ta the
side or behind,

So how do we sum this one up? Well,
iU's the best game of its type and all
Metears/Starship Command/Defender/
Aviator freaks will love il Players who
like adventuring might well be hooked
by the trading aspects. And then on the
disc version there are these things
called ‘missions’ where a task is set
Finally, there’s the unknown: no-one
has yet reached the ultimate Elite
s, and there's even a ship out
there thal no-one has yet come across
Apparently it eats spaceships, so walch
out

T G e I
‘The 3D effects are
astounding’
e T
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Simple, reliable, and still the most popular
word processor for the BBC Micro.

Price £4i

inc.

Available from all good BBC Computer Dealers.
Available by Mail Order from Computer mmmm
Herts HP2 6EX. .
Or by phorunuwmnywmmrmnhrn(m :




I COMMUNICATIONS

SPREAD
THE
MESSAGE

Bulletin boards offer

real person-to-person

contact, says Jeff

Ashurst. Why not join”?

ULLETIN boards have been set
up by enthusiasts motivated by
an interest in microcomputer
communications, rather than by com-
mercial g True, some BBs are asso-
clated with, or sponsored by, small
ymicre businesses, but this aspect is
secondary to their main function of pro-
viding a way to exchange informalion.
With this aim, the Association of Free
Public Access Syslems (AFPAS) was
founded, and each system operator
{SYSOP), with one exception atthe time
of writing. is @ member. under the
chairmanship of Fred Brown, SYSOP of
Forum 80 in Hull. Incidentally, this was
the first microcomputer bulletin board
sel up in Britain - just look what he
started!
Under the umbrella of AFPAS, BB
operators have adopted as their stan-
dard the V21 transmission protocol of

number, allow the telephone 1o ring

once (ie one double ring), replace the

receiver and call again. On the racall.

the modem will respond with its high-

pilched tone. Then, as with the others,

swilch your modem 1o 'on ling’ or 'data’

and replace the handset fairly quickly
As lo what makes a ‘good’ bulletin

board, the answer must be subjective

1o a degree. but | suggest the following

criteria

® BBC-related information and soft-

ware.

® Other special interest material

@ On line 24 hours daily

® Within local call range of your

phone

The last condition cannot always be ful-
filled. but should become more and
more possible as BBs proliferate. The
systems lisled are sprinkied from Cum-

the CCITT (C for
International Telegraph and Tele-
phone), which specifies receive and
send rates of 300 bits/second, or 300
baud

Let's assume you're silting comfart-
ably with your micro. telephone, a V21
modem and some suitable software
You are free 10 make whatever use you
choose of the bulletin boards, from
electronic pen pals to serious infor-
mation exchange But where are these
boards? And which are the best?

Well, the table on page 169 should
answer most ol your questions It lists
bulletin board systems with their tele-
phone numbers and operaling hours
and briel comments regarding special
interest groups (SIGs) catered for and
other points of note. You will notice a
few boards with the comment ‘ring-
back system'. To access these, call the

bria to Sou I've never heard
of any in Scotland, Ireland or Wales, but
it's difficult to belleve there are none
I've also included a Swedish boarg
specialising in BBC matters.

Systems are coming on line all the
time. If anyone knows of, of operates, a
board that does not appear in the table,
please let me know, either via Acorn
Useror by leaving a message on Liver-
pool Mailbox,

Roughly half the boards are on line
24 hours per day. The others operate in
specific time bands on parlicular days,
which can be restrictive. it is. however,
understandable that system operators
{and their families) need their tele-
phone line for other uses. Clearly the
best solulion for BBs is o install a
second, dedicated phone line. Even
with 24-hour access, however, the
better hoards are rnare often than not

e . e

engaged, with some SYSOPs reporting
around 50 calls on a typical day You
must expect a sore dialling finger|

After logging on with your name and
home town, you will find that bulletin
beards operate invariably ona ‘layered
menu’ principle. The main menu will
allow you to read or enter messages of
general interest. but it will also offer
access 1o SIGs, software lor download-
ing and often featras such as news.
prices of peripherals, electronic mail
and information about the system
Electronic mail consists of messages
addressed to individuals by name. and
is readable only by the recipient
(although you can't prevent the SYSOP
from having a look).

Software

Communication - questions and
answers, information, mutual help -
can be achieved using so-called ‘dumb
terminal’ software. thal is 1o say a pro-
gram which simply cutputs characters
fram your keyboard and displays
incoming characters on the screen.
Such a routine, by Paul Beverley, was
published in Acorn User of November
1882, | have also used VDUPROG' trom
Mike James’ book The BBC Micro - An
Expert Guide.

To download the free software avail-
ble. however, you will require a
‘smart’ program. The best of these are
available as communications ROMSs,
and are advertised regularly. A good
example is Pace's Commstar. Using
sophisticated firmware of this type it is
possible to select Ihe receive and send
rates, the word length and parity (see
July's issue), and to both upload and
downlead files reliably. A suitable
modem enables access to bulletin
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Assembler Interactive Debug for the
BBC Micro with DUALSCREEN

STOPPRESS . . . AlDreceives
superbreview . . . seebelow

AID has now established iiself as the finest machine code monitor ROM
for the BEEB. With its unique DUALSCREEN operation so far in advance
of the competition, AID puts unprecedented debugging pewer into your
hands. No other monitor can begin to tackle machine code graphics
— something AlD takes etfortlessly in its stride! Beginner or expert, you
cannot atford to be without DUALSCREEN AID.

Read what “The Micro User” thinks |
£6My immediate impression of AID was thal it was a very professional product . . . AID otfers additional features

tar in advance of other monitors . . - | found it easy to use, particularly as the user guide is very thorough and accurate
I wish [ had something like this when [ first started dabbling in machine code . . . The last facet [ explored was the
DUALSCREEN facility. which is perhaps the pearl of the system . . . In conclusion, AID seems a must for the serious machine

code programmer and a very usetul learning aid for the navice. It is a highly professional product in every way and could |
prove ta be the standard by which others are compared. 39 The Micro User” fonuary 1884

The most advanced machine code AID for the BBC Micro

Fapadd .
UKE£1.50
LlNCOLN P“ ““ " 75 pmwuml £28 Europe£3.00 |

A 10512 red) Qut d Furo
W‘roriu BOG 3AN ) o W

Increase our fire power!

More than just a joystick Complete control

-asystem at your fingertips
Y A b ick and 3 ki d for the price

M A TR e o eliner ane. Plus the software 10 nefrate

& Fast sprung return to centre. At e ORI Rl

& Graphite wiper linear potentiometers,

& 12 Months Guarantee.

& 7 day Money back Guarantee (on Hardware),

One handset will wark on i's own in the A/D port 152

joystick and two fire buttons, Joystick s iImmediately
compatible with ACORNSOFT and similar software.

The interface [oins together the analogue and the user porty

10 use the full keypads giving 3 total of 24 user definable keyi
DELTA 14b HANDSET £14.95 The interface can aiso be used a5 a splitter for the A/D port to
DELTA 1461 A/D/USER PORT INTERFACE £14.85 take Two items at the same time, e.g- joystick and lightpen.

DELTA DRIVER CASSETTE £5.95 or DISC £9.95

Prices include VAT and P&P. SAE for more detalled information.

VOLTMACE LTD Mumeraus stockists St
PARK DRIVE nationwide or direct
BALDOCK from us

HERTS
SG7 6EZ Callers welcome at the E! Y
Tel: (0462) 894410 factory — Monday to Friday. ! H ;ae
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I COMMUNICATIONS

INTERESTING BULLETIN BOARDS FOR BBC USERS

NAME NUMBER HOURS COMMENTS

BASUG (0742) 667983 24 hours daily Apple user group BB. Ring-back system

BUG 010 468 463 Swedish-based English language board for
528 BBC users. (Watch the bills on this onel)

CABB 01-6313076 24 hours daily Acorn, Commaodore and Sinclair SIGs

CBBS Cumbria (06992) 314 Daily 1800-2200 Ring-back system. Multi-standard: V21, V23

and Bell 103, Downloading and CP/M SIG
CBBS London 01-3992136  Sun 1700-2200

CBBS Surrey {04862) 25174 24 hours daily Temporarily off line after lightning strike

CBBS sw (0626) 890014 24 hours daily User friendly CBBS board. Popular — usually
engaged

Centbull 01-606 4194 24 hours daily Wednesday 1200/75 protocol. Sirius and
Tandy SIGs

Distel 01-679 1888 24 hours daily Display Electronics board. Very user

friendly. News and Product information,
including BBC interest section
Estelle (0279) 443511 Office hours only STC Electronic Services BB. Also other pro-
tocols: ring (0279) 441188 for V22 {1200/1200)
or (0279) 441222 for V23 (1200/75)
Forum 80 Hull (0482) 859169 Mon-Fri 1900-2230:  US Bell 103 standard. The first British BB
Sat/Sun 1300-2230.
Daily 0000-0700

Forum 80 London 01-902 2546  Evenings and Telephone and ask for Forum 80
weekends
HAM-NET (0482) 497150 New Hull-based BB specialising in
information exchange for radio amateurs
Liverpool Mailbox 051-428 8924 24 hours dally BBC SIG and download section. Other SiGs

include Microwave for radio amateurs.
Britain's first 2a-hour BB

Mailbox 80 (0384) 635336 1730-0830 BBC SIG: Download planned on receipt of
W Midlands Also all day Sun sufficient software
Manchester BB 061-427 3711 Sun-Thurs 2230- BB under development running on BBC
0000; Fri 2330-0200;
Sat 2230-0200

Maptel (0702) 552941 Out of office hours Maplin Electronics board: product infor-
mation

Microweb 061-456 4157 24 hours daily BB dedicated to Acorn/BBC matters

NBBBS (0827) 288810 24 hours daily N Birmingham. Ring-back system

Rewtel (0277) 232628 Run by Radic and Electronics World maga-
zine

Southern BBS (0243) 511077 Daily 2000-0200 Helptul general interest board

Stoke ITEC (0782) 265078 CP/M BB, ie when logged on, CP/M com-
mands can be entered directly

TBBS Blandford (0258) 54494 24 hours daily BB SIG. Hopes to have full menu of BBC
related items at future date

TBBS London 01-3489400 24 hours dally BBC SIG and download section

TBBS Nottingham (0602) 289783 See comments To startin near future, with V21 (300/300) and
V23 (1200/75) protocols and Prestel-type
graphics

TBBS Southampton (0703) 437200 24 hours daily
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COMMUNICATIONS l

—

ESSENTIAL
EQUIPMENT FOR
THE REGISTERED
BULLETIN BOARD
USER

With ‘smart’ software

in conlrol, messages and
even programs can be
saved on disc.

WELLOME., . .

Disc drive
loaded wittr
communications
softwars

The communications
‘software can lsc be
housed within the

micro on a ROM chip

Modem or acoustic coupler
links micro 1o phone

(plugs into RS423 on the
computer)

boards. Preste! or even allows your
micro to emulate a specific mainframe
terminal. Smart software also allows
you 10 compose messages in advance,
dial the BB number, upload to the
board, load any and

switchable modems are really superior
1o single standard devices, and obviate
the need to place oneselfl in one camp
or the other, builetin boards or Prestel,
when buying. As yel there is a price

log off. Messages can then be studied
alleisure, or saved lo lape or disc, with-
outrunning up a phone bill

Once you've logged on, selecting
"8IG' from the main menu will produce
a sub-menu of special interest groups,
such as BBC. Commodore, Tandy, etc
This is where you will find questions.
answers and information on the
specific topic selected. BBC owners
seem to be quite widely catered for, but
remember, the success of a SIG, and of
the board in general, depends upon the
input. So write. Ask a question. Leave
a message. Questions produce
answers which, in turn, generate
further comments. The more you put in,
the more you get out.

Hardware

Looking at modems, several manufac-
turers are now marketing products built
around the AM7210 chip, which offer
the facility of switching between not
only CCITT V21 (300/300) and V23
{1200/75) standards but also the US Bell
103 standard. The Bell standard speci-
fies 300 bits/second transmission but at
different frequencies to V21. These
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. but | expect costs tofall

The future

To date, most of the successtul soft-
ware packages to run bulletin board
systems, including TBBS. CBBS and
Forum 80, have been written for Tandy
machines, Historieally, this is because
the BB idea was imported from the US,
and the Tandy micros have proved to
be popular American workhorses,

Now, however, people are develop-
ing BB programs to run on the Beeb,
and some of these should find their way
1o the market place, either as software
ofterings or software/hardware pack-
ages. Torch is afready moving (n this
direction with a modem and software
combination giving access to Frestel
(August issue)

The last hurdles are now lafling, and
the field should soon be wide open. in
terms of choice, to individuals and
organisations who want 1o operate a
BBC-based hos! system. Incidentally,
further information on AFPAS can be
obtained from Fred Brown at 421
Endike Lane, Hull HUE 8AG - bul please
don‘tforget s sae.

Under the auspices of the govern-

ment's Migro-electronics Education
Programme (MEP), considaralion is
being given to a BB system for schools
- Joe Telford, in July's issue. men-
tioned CECCTEL, the experimental
service for schools in Clevefand. This
system is hosted by a BBC micro,

Theconceptof a board with a specific
aim gives, | think, a pointer to the way
the bulletin board phenomenon will
develop, i& with an increasing amount
of specialisation. At présent we have
two dozen boards in the UK, all broadly
aimed at the serious hobbyist. Given
many times that number, | expectto see
some systems carrying information
relaling to specific interest groups.
Probably the first exampie of this is the
new HAM-NET board in Hull (see table].
in the US, with several thousand
systems, there is even a bulletin board
carrying details and ltelephone
numbers of bulletin boards!

in conclusion, | must say to new and
prospective modem owners that | hope
you find as much satisfaction in com-
munications as | do. Old hands will
know what I'm taiking about already.
Bulletin boards occupy a special place
in this expanding dimension of micro-
computing. Yes, we need viewdata for
share prices, flight times, weather lore-
casts and the rest, but to exchange in-
tormation with real people is a much
more rewarding idea
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we've been producing educational software for the BBC micro ever since it was launched,
and our programs are in use in schools and colleges ali over the country. Now, some of
these programs have been specially adapted for you to use at home.

With our Understanding Science programs

you can get to grips with subjects in Biology,
Physics or Chemistry that you didn't ui
stand, or supplement your practical w

doing simuiated experiments on

puter. These programs are suitable

13+ and are ideal if you are

those all-important exams. The

on understanding the subject a

programs come with a detailed expfanamfv

booklet. The first programs are ready now —

For younger pupils age 9+, our Learning
Maths programs use simple games and
animations to lllustrate important principles
of elementary Maths, There are nine titles —
each containing three or more programs
covering a particular concept. The programs
are great fun to use — as well as providing
real educational value

Nine cassettes are available’

with many more to follow.

itrv — Symbols, Formulae and Valency
— Chemical Equations
=~ Inorganic Analysis
tion of Gases
e Oscilloscope and
Analysis
Body — Heart and Kidney

Each package costs £12.95 (cassette)
or £13.50 (disc).

JM1 Angles

JM2 Directed Numbers

JM3 Fractions

JM4 Co-ordinates and Lines

M5 Symmetry

JM6 Motion Geometry

M7 Sets

JM8 Elementary Statistics

JMa Ratio

Each cassette costs £7.00. Disc collections
also availabie (JM1-6, £30.00, JM7-G £18.00)

EVCLTON Versions of Drograms JM1-9 and Dragon VErsions. of 1.6 3o avalanie

Availabie by direct mail order, or from selected software dealers.
Prices include VAT and P&P (in UK).
Please send for our full catalogue of over Fifty Educational Programs
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I SOFTWARE REVIEWS

ROUTE OF
ALL EVIL

‘Blagger’, Alligata Software, 178 West
Street, Sheffield $14ET, £7.95

FOR 100 long the air at computer clubs
has been filled with the insane rantings
of the owners of certain other (48k)
micros about the Beeb's incapacity lo
play M-——c M---r and J-t $-1
W-—y. Well, now we have al least a
first layer of defence in the form of
Biagger.

The scene is set with a red-haired
robber, a "blagger', working his way
through a number of different shops,
collecting five keys in each (left in in-
creasingly awkward corners) and
taking them to open a safe. Atthe end of
20 screens ~ if he ever gots that far - he
finaily escapes.

The game uses the top half of a mode

2 screen to show the shop interiors,
which contain an assortment of plal-
forms, walls, conveyors, and disap-
pearing ledges. Each screen is a com-
plex arrangement of these features and
a good deal of thought is required to
work out a successful route. Al each

level, a number of well-animated
sprites parade up and down or to and
fro. These are fatal to the touch, as are
the bushes which are dotted around the
place. The bottom half of the screen
shows your score, level, number of
men elc

The sound eftects are fairly basic and
can't be turned off, but they didn’t prove
too grating during play

A rather more annoying oversight is
the lack of an option 10 startthe game at
any level, | suppose this should mean
that the game will last longer before
being solved. bul it is aggravating to
| have to complete the easy levels on
each attempt before getting to the one
you're working an. A practice mode
would be very useful

Nevertheless, Blagger is an enter-
taining game with smoothly animated
graphics and plenty of variety, | confess
to not having proceeded very far, but

then there’s no history of blagging in
the family ana I've been trying to go
straight, honestguy!  Simon Williams

JOCKEYING
FOR POSITION

‘Horse Race', Dynabyte Software, BBC
B (32k) and Electron, £6.95

YOU are given £1,000 which you must
beton up to six horses to try to bust the
bookies. The computer gives you
named horses and their odds, and you
may put up to £999 on each cne. You
then see the six horses raced across
the screen.

The graphics in Horse Race are
superb-the animals are drawn in
detail and their movemen! depicted
correctly. You can see their tails move,
and all the detail on the jockeys. Two
stands are displayed and a commen-
tary board shows which horses have
been bet on and which one is in the
lead. The game dispilays people near
the ropes waving, flags flapping on the
stands. and a very detailed camera car
driving alongside the runners

The sound too is superb. It plays a
different tune while loading, before bet-
ting, and before and after each race
‘You can even hear the hooves of the
horses and the thud of jockeys falling
off.

You select a game for between one
and six players, and the number of
races to be run There's no sound on or
off option, but surely nobody would
want 1o turn off such good sound
effects.

Horse Aace is user-friendly and sup-
plied with excellent instructions.

It's repelilive in that it's the same
thing every race, only the names and
odds change, and it's also boring play-
ing by yourself because there's no skill
1oit: you place your bet, sitback and the
computer does the rest.

When playing with many people,
though, it can become quite exciting.

lan Brettell

HUSTLER AT °
HE KEYBOARD

‘Pool’, Dynabyte Software, BBC B (32k)
and Electron, £7.95

THIS version follows the same rules as
real pool, except that there are only
three balls of each type. There are ver-
slons for the BBC and the Electron and
they differ in that the latter doesn't play
a lune while loading and the music at
the start is played on only one channel
instead of the Beeb's three. The Elec-
tran version also [acks the exira effects
obtained in mode 7.

The sound is good on the Beeb. As
waell as the ‘loading’ tune. the computer
plays The Entertainer at the start of the
game and al the completion of each
frame.

During play, however, sound is
scarce, just short beeps when balls col-
lide and two low beeps for a foul shot. It
would have been nice lo have an effect
for potting, and perhaps a tune playing
inthe background

The graphics are reasonable. There
are eight large balls on the table: one

cue ball, one black, three red and three
outlined red balls, which move very
smoothly.

You are offered the options af sound
on or off and the number of frames to be
played. It would have been an advan-
lage to have a joystick oplion as weil

The control of Poo/ is easy and re-
sponsive. Each player has four direc-
tion keys and a shoot key. The length of
the cue determines the strength of the
shot

Would itbe asking too muchto have a
topspin and backspin option as well as
the ordinary shot included?

Qverall. Poolis a good game. with
acceptable graphics and good sound
effects {apart from during play), and it
is supplied with excellent instructions
A nice feature is thal it displays what
you did wrong, eg, "White ball down’, A
drawback is that for people using TVs
the red outlined balls and the cue don't
showup onthe greentable. lanBrettell
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A World Of Information

Available to you with Nightingale,the new
multi-function modem from Pace. .

T
e A

Nightingale is by far the most versatile modem
available, at the price, for either home or
business use. It offers Prestel/Viewdata
baud rates (1200/75 & 75/ 1200)
alongside 300/300 baud full duplex
for communication between the
BBC and other computers,
including bulletin boards.
Nightingale will operate at

both European and Bell
frequencies for com-
patibility with” CCITT

and American systems.

The state-of-the-art

modem chip technology em-
ployed in Nightingale requires
minimal support circuitry résulting in low=
power consumption, low cost high quality
and extreme reliability. %
Nightingale being ‘hard wired' is not subject to the noise
interference errors common to outdated acoustically coupled
devices. In addition Nightingale features a simple self test facility for
easy installation. .

Nightingale utilises a fully buffered RS 423/232 serial interface .
and is supplied complete with a lead suitable for connection 1o the
BBC micro, other leads are available on request.

However, in order to use such a versatile modem 1o its fullest
potential, you will require equally sophisticated software. This is
where Pace can offer you a total solution — Commstar,
unquestionably the most comprehensive communica-
tions software available for the BBC.

Supplied on Eprom, Commstar is instantly accesgsible,*
simple 1o use and extremely flexible. . Just lapk at the
possibilities:-« access Prestél, Micronet, Viewfax,
Homelink and Telecom Gold, summage through bulletin®
boards and chat 1o literally thousands of other computer ™ *
users, but there’s more. Commstar can be used to o
.« emulate specific terminal types such as VT 100 by #
means of a configuration disc, thus providing the
opportunity to use the BBC as an inexpensive wo
station for a main frame or mini-computer.

The complete Nightingale/Commstar package for the

BBC micro including the modem, cabling .and the

Commstar Eprom and manual is just £139 plus V.A.T.

Nightingale is available separately for the BBC and other

computers at £119 plus V.A.T. and Commstar is

- £29.57 plus V.A.T. Further details are available, please
_ talephone or write for comprehensive fact sheets.

PACE SOFTWARE LTD.

92 NEW CROSS STREET,

BRADFORD BD5 8BS. /
Tel. (0274) 729306 Telex51564 3



lSOFTWAFlE REVIEWS

LAYING THE
FOUNDATIONS

‘Chickaroo’ by John Cassar, Screenplay,
BBCB, £7.95

THIS is an educational game for up to
four players, designed to Improve a
child’s word recognition.

A word is displayed al the top of the
screen with one letter missing. A
chicken then hops along the screen
laying six eggs, which begin to move
about. The child must shoot an egg,
which reveals a letter, If the chitd thinks
the letter lits into the gap in the incom-
plete word he presses return. Other-
wise he continues shooting.

If the chiid gets the letter correct, a
small bird flies up and takes the letter
down

Chickaroo comes with two files, each

AUTHOR-

JOHN CASSAR

containing 50 words, and a parent or
teacher may enter up to 50 of histher
own words, which may be saved

The graphics are reasonable and do
their job (they don't need to be toa elab-
orate) and are smooth. though for some
reason the small bird is flickery.

Some kind of sound effect is to be
heard all the time except during the
instruction session at the beginning:
when the eggs are moving, on reaching
200 points, firing, successtully shooting
an £gg, little bird flying, Chickarao nhop-
ping, and getting an answer right and
wrong

Up to four players can play, and you
are allowed to load and save files. The
game is controlled from three keys and

HHound they were occasionally slow 1o
respond. A joystick option would nave
helped the younger child, who might
well get the keys mixed up.
Chickaroois a good educational pro-
gram, IU's a bit like space invaders,

making the learning process fun, Good
graphics and sound add te its quality
lan Brettell

FIVE-STAR

TRADING POST

*Star Trader', First Byte Software, BBC
(32K), £7.95

THE object of Star Trader is for you, as
commander of an expedition starship.
to explore the five star systems and
their planets, trade with the inhabi-
tants, and mine the area. (f any planet is
inhabited, you must persuade the
population 1o join the Empire

You must seek out the Ultimate Com-
puter, as your planet needs ils re
sources

A corner of the screen displays the
five ‘single character' star syslems
You must move your ‘block’ or space
ship over the system, then press 'V' for
visit. The screen flashes, and you then
have the system’'s many planels lo
orbit, explore, mine, and do trade with.
These are just different-sized dots.

The rest of the screen Is divided into
three sections. One of these shows
your slatus, fuel. time, tood, water and
air; another is your inventory, showing
your trade: and the third displays
details of the planet you're currently
orbiting. its temperature, atmosphere,
population type, attitude, walter, food,

Star Frader

BBC

FIRST BYTE
SOFTWARE

fuel and minerals.

S scarce. Beeps accompany
the movement of your ship, and there's
an effect for visiting and leaving
planets.

Star Tradérseems similar to Startrek
and Galaxy. It's slow and boring with
hardly any variation-the process is
the same for each planat.

You may load and save games, and
You are given very clear instructions,
demonstrating each pari of the display.

lan Brettell

FLUSHED
WITH SUCCESS

‘Corporate Climber’, Dynabyte Software,
BBC and Electron, £7.95

IN THIS game you're an office tea boy
whose aim in lite is 1o 1ise through
power and becomé company presi-
denl, having a key to the washroom. On
your way you have lo walch out for
taxmen in the lifts. and make sure the
strain d slréss doesn't raise your
blood pressure oo high, resulting in a
heartattack.

Various objects are scattered about
on your way.

You are represented as a little man
with a cap, and il looks as though he is
carrying a tray. You can see lhe office
building, marked off in slages. with a
tollet at the top, marked vacant.

There are lifts going up and down,
with taxmen aboard - and they kill you!
Bonus objecis include telephones,
cups of lea, acorns, keys. chairs and
sultcases, all shown in good detail, with
colour well-used. The lifts move very
quickly and can sometimes be a bit
ickery

A pleasant tune plays all through the
game, and the enly other sound effect is
aping, for when yourise up a level, and
for collecting objects. There's an option
for sound on or off, three levels of diffi-
cully, but no joystick aption

Corporate Climberis a good. original

th good sound and visuals,
and it comes with adequate instruc-

i reviewed an Elgctron version on a
BBC and o it last and a little too
@ speed probadly accounts for
g graphics. On an Electron
much slower and | cleared
een first time, whereas I've
ged lhisonaBBC.

lan Brettell

More games reviews on
pages 179 and 182
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CHASE DATA

Canon 220: 400K (40/80 switching)

Case/Cables all INCL £169

N.B. These are state of the Art Disc Drives; Direct Drive
40 track 6mms Access/80 track 3ms Access.

DFS Kits available
ex stock
all inclusive price £109 °

MODEL: SPECIFICATION OF EACH DRIV

110 S/SIDED 40 TRACK 100K

20 D/SIDED 40 TRACK 200K

220 D/SIDED 80 TRACK 400K
(40/80 TRACK SWITCHING)

. All CANON 40/80 switchable disc drives feature an on-board dual-colour
LED on the front panel to show track mode selected. This is coupled with our
own unique two-stage illumination, to give a clear operating status, as follows:

40TRACKMODE: ____ LED GREEN

80TRACKMODE: ___ LEDRED

POWER ON: — HALF-ILLUMINATION (GREEN OR RED)
DRIVESELECTED __ FULL-ILLUMINATION (GREEN OR RED)

. Super-slim CANON drives, models 211 and 221 and the SANYO model 596D,
are available with their own custom-built secondary switching power supply.
This is safe, low in heat generation and excellent value for money.

. The SANYO disc drive is our latest acquisition in quality Japanese products.
This isa “half-height' unit of standard dimensions.




LTD DISCDRIVES

SLIM SANYO DISC DRIVES:

SUPER-SLIM CANON DISC DRIVES: §
MODEL SPEUHCANONOFE)\(HDRNE
bail D/SIDED 40 TRACK
m n-smm&om 0
{40/80 TRACK SWITCHING)

All inclusive price list:
This means: disc drive + case + all power & data cables + U.K. carriage + utilities disc & manual + VAT
CANON SANYO
MODEL: 110 210 220 M 221
Formatted Capacity
per drive on BBC Micro: 100k 200k 400k 200k 400k
Single Drive & Case: £99 £139 £169 £179 £236
Single Drive
& Case/P. Supply: £124 £164 £194 £209 £266
Dual Drive & Case: £204 £274 £314 £329 £437
Dual Drive
& Case/P. Supply: £229  £299 £339  £359  £467
SuP Payment ¥ =%
lr AII dnsc drives sold by Chase Data Ltd. come By Post: Send your remittance (cheques only please)
| one-year warranty on parts & labour. with your order to:
Non-warranty service: As THE experts in our field we mASE
ranofferserv?ceon most makes of floppy disc drive. DATA L.'-D
Recalibration & Alignment ... £25 per unit inc. VAT, PO. Box 6, Woking, Surrey, GU21 4PB.

{parts extra), Phone for details: (Tel: 0784 38487) By Phone: Q (Tel: 0784 38487).




Home Computers can Cater for Cooks

weN' " COMP-u-CATER
—takes the galculating out of cooking
SiX {TEM MENU SELECTIONS pius
QUANTITIES FOR REQUIRED SER\(INQS

400 INGREDIENT DATABASE plus
COMPREHENSIVE USER MANUAL

COLLATED SHOPPING LIST plus
AMENDMENT BEFORE PRINTING

RECIPE MODIFICATION plus
EASY ENTRY OF YOUR OWN

PRINTED TABLE MENUS plus
PRINTED SCALED RECIPES

OVER 200 RECIPES plus INGREDIENT QUANTITIES
RANDOM ACCESS FILES
“"COMP-u-CATER™ full menu planner 40T disc £24.95°
“WHAT'S TO EAT?" simple menu planner cass £9.95"
“WHAT'S TO EAT?" teaching pack 40T disc £17.45°
slso NEW |

“PRINTER DRIVER" JUK) 8100 with view
40T disc £10.00°

'ADD 50p p. B p. [overseas geduct 15% VAT aga €1 p B gl
SHUMWARI ASSOCIATES

iDapt. 81
12 Marlin Court, Marlow, Bucks. SL7 2A)

DUCKWORTH

HOME COMPUTING
EXPLORING ADVENTURES ON THE BBC MODEL B
by Peter Gerrard  £6.95
™ — ido, b BBC

Computer. Starting with an wtroduction 10 sdvettuses, snd o varly Rory,
if takes you gently through the Basic pOgramiming necersary on the SBC
before you can Stan WIting your own games.

Inpulting imiormatian, room MApRing, movement, vocabulary - everything
required to WrTe an advenmure game Is explored in dotail. There follow 3
fumbes of sdveniure Just o get you staned, and Gy thiee
complete Lisungs wrinen specially lor the BBC. which will send you off into
wondeitul worlds where almost anything can
Tha three Games listed in this book are available on one casseds.

EXPLORING ADVENTURES ON THE ELECTRON
As above but for the Electron.  £6.95

BBC PROGRAMS 1
Edited by Nick Hampshire
This book providees you with  range of useful and exciting programs for the
BEC Micio. Games, unlines, graphucs and unctional programs are covered.
The games mchude an exciting version of Stz Trok, a full lnngih adventuze:
game, Space Invaders, Barleships. Space Blaster, Brick Basher, and many
others Amang the funcrional programs 1s 3 personal wformation retrieval
package which enables you to cTeato and manipulale up 1o 365 ecords. This
15 & basic book for every user of the EBC Micro.
‘Written by Carl Craham and edited by Nick Hampahire. publshes of
Commodare Computing International.  £6 95
Wirite in for a catalogue.

DUCKWORTH
The Old Piano Factory, 43 Gloucester Crescent, London NW | 7DY
Tel: 01-485 3484

Programmers make
learning entertaining

We at Acornsoft have developed a wide
range of educational programs for the
BBC Microcomputer and the soltware-
compatible Acorn Electron.

I1 you would like to join one of the
leaders in microcomputer technology,
where flexibility and nuvel techniques
ensure total involvement and real job
satisfaction, write today giving brief
personal and career details w:

This opportunity, in our home
education team, demands excellent,
proven experience using BBC BASIC and

machine code over a wide range of Peter Charlton
applications. A background in education Personnel Officer
or a talent with graphics would be Acorn Computers Limited

especially relevant as imitial projects to be Fulbourn Road
tackled include adventure games, Cherr_v.Hmlon }
animated graphics/text work Cambridge CB1 4JN

ACORNSEFT s
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l SOFTWARE REVIEWS

SEVENTH '
HEAVEN

'SUPER-7" compendium, DACC, BBC, |

£8.95

SEVEN games on one tape? They can't
be any good!

Thatwas my initial reaction Butthay
can be good None of them is of the
standard of the real bestsellers, but
they are good value If you want a
change, and two of lhem seem pretty
original

| had never seen anylhing quite like
Fire Chigf, in which you rescue people
from tall buildings, and put out fires
The aim is to deal with as many fires as
you can without running out of fuel or
water. A really good game requiring

helicopters and destroyers.

The picture is of Crealures of the
Deep in action. The tape transterred to
disc with little trouble, as none of the
games has voracious memory require-
ments. | ran them all successfully at
PAGE = &1200. needing noshifting

George Hill

INSECT
INFESTATION

‘Bugblaster’, Alligata Software, BBC
and Electron, £7.95

A CENTIPEDE comes down from the 1op
of the sereen. and you play the litle role
in Bugblaster— you mustshoot it, There
are mushrooms scattered around,
which get in the way of both of you and
the centipede. There are bonuses lor
shooting Brian, the mushroom-poison-
ing scorpion, and spiders. You are a
small base at the bottom of the screen
thal moves left, right and aboul five
lines up and down

Bugbtaster uses four direction keys
and a shoot key, and Includes a hall of
tame

The objects and characters are well
drawn, showing good detail, and colour
is well used. All mabile objects mave
smoothly and without flicker

There are sound effects for the cenli-

speed of thought and reaction, and for
ward planning

Creatures of the Deep has you sitling
in & boat fishing. Simple cantrols allow
you only lo raise and lower your line
The aim is to catch lish by reeling them
into the boatl. You must avoid the vari-
ous monslers, or if you cateh them by
mistake you must remove them from
your line by the appropriate method
You fish against the clock, and your
catch is given in kilograms.

The other games are less original but
still attractive, all with good graphics.
They are:

Space Rescug-a two-screen game,
with an easy first screen, and then a
second screen in which you have lo
pick up men from the planet surface
and return them to the spacecraft
Bouncer—a bal 'n' ball game with a
wist which rendered me totally in-
capable of hitting the ball!

Chopper Chase- a nice little anti-tank
wartare game

Space Piot Test-a Defendertype
game but without a carridor. All the
action takes place on a single screen,
Guns of Navarone—a gunnery simu-
lation game, needing judgment of ele-
vation and power 1o hit the attacking

pede’s | firing. spiders and

snails appearing, and for a bonus man
every 10,000 points, bul a tune before

and during play might have brightened
things up

Saoly, there are no options in Bug-
blaster. ILis the sort of game that would
be nice to play with a joystick, and Alli-
gata could have added a difficulty level
and a sound on or off oplion

Good sound and graphics make
Bugbiaster a fair game, though #
seems 10 be a plushed-up version of
Space Invaders set in ditlerent sur-
rcundmgs It becomes boring. as the |
action is the same on each screen— |

only the colours change and the speed
increases. More variation in screens
and attention to delail in game oplions
would have made it very good

lan Brettel)

BOUNCING

‘Lemming Syndrome’, Dynabyle Soft-
ware, BBC (32k) and Electron, £7.95

MAD Marca is on the rampage and has
blown up the bridge to the mainland
The peaple are panicking, jumping into
the shark-infested waters rather than
facing him. You are lifeboal Lennie
and using your raft. must bounce the
people 1o the olher sde. avoiding
sharks and Mad Marco with his dyna-
mite

Tne scenery in Lemming Syndrome

is well drawn, though mationless, and
includes a blown-up bridge over a
niver, and hills, The movable objects -

your lileboal, people, sharks,
dynamite - travel smoothly

You can alter the speed of the game
ang thus degree of difticully, have
sound on or off, and you can choose to
control your raft in proportional or
absolute made. In proportional mode
the raft moves left or right a pixel al a
time: in absolute there are three sel
positions to which the raft may move —
left, middle and right Using the
absolute method is much easier. The
anly aplion Lemming Syndrome lacks
is a joystick

Lemming Syndrome has excellent
graphics, good sound, is very llexible
with its many oplions, and is suppiied
with good instructions, Underneath the
fancy graphics. and a wall thought out
background around Mad Marco blow-
ing up the triage, Lemming Syndrome
is just a varialion on the Breakout
theme. It's the same all the way through
and. though quite a lesting game, |t
becomes boring lan Brettell

and
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Introducing BEEBUGSOFT

Until recently a very special range of applications and utility packages for
the BBC micro has been unavailable to the general public.

This software has been produced by the BBC user group BEEBUG for ifs
members. BEEBUG members tend fo be a
demanding and discerning group of
individuals; and the range of software
produced has been kept to a
consistently high standard through
their constant vigilance.

As a result, BEEBUG software is e pre e
highly acclaimed amongst BEEBUG's i Eat
25,000 members. Independent o ==
reviews from the major computing

magazines seem fo take a similar

view of the software, as you

see from their comments.

L Eane ©
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EXMON
An extremely powerfyl
machine code mm‘lo: on
casselte or eprom, offering
35 new commands for
debugging machine-code,
.. exceplionaily
!
ord to imy .
mm“"ﬂfuz?m
“ . using EXMON is o deliehe®
"‘W:SY"-V ’9.? 5 a delight

ron BEEBNGSOEL

ware brochure.
BEEBUGSOFT
products may
now be
obtained from
major dealers
including
selected

branches of W.H. Smith. #

Alternatively all products

are available from

us on mail order

from our despatch department in

High Wycombe.

BEEBUGSOFT dept 13 PO BOX 109
HIGH WYCOMBE BUCKS HP10 8HQ

TEL: ST. ALBANS
(0727) 60263

Prices include VAT



SOFTWARE REVIEWS .

WARFARE

“Trench', Virgin Games, BBC B,{7.95

YOU have been chosen to destroy the
invincible Termination Planet, which
threatens the universe Only one weak
spot has been found, an exhaust vent,
and you are given only one chance. You
must steer your X-wingad fighter along
the trench, avoiding the alien ships and
Iasers. When you get close to the vent,
your altack computer is engaged, and
you must position the sights over the
small hole, fire. and retreat

The graphics are nothing special in
Trench {written by Phil Wilkes), though
they do the job sufficiently. You can see
the epanymous trench - which scrolls
quile nicely - your X.winged fighter,
alien ships and firing lasers. Al the
bottom of the screen is a message
centre which tells you how many miles
lo go and. after the game, what hap-
pened, eg, 'Hit by laser’

You can hear an enging noise all the
time, the pitch of which varies with your
altitude. There are other sound effects
for when alien ships close in, lasers
lire, for being killed, and for the run-up
to the end of the trench before missile-
| release

There's a joystick oplion, Clares or
BBC but once you've selected key-
board or joystick you can't change. so if
you enter Clares joystick when you
have BBC you have lo reload the game.
There are nine levels of play. Increas-
ing the difficulty level, makes the trench
longer There's no sound on or off
option. or game pause

The first tew times | played Trench |
found it much too hard, baing hit by
lasers all the time. | stuck with it,
though, and now | can place a missile,
though 1 usually ge! blown up along
with the Termination Planet. Success

‘A Maze in Space’, Opus Software, BEC
(32K), £9.95

HERE's yet another version of
Scramble. though with a tew changes
dnd extra facilities. You mustfirstfly up
to the planet. avoiding its moons.
meteors and defences. You then go
Idcwn to the planet and seek and
destroy your target, the alien command
space station, shooting daleks, fuel
| dumps, rockets, and planet defence. A
Maze in Space goes a step turther with
vertical scrolling, S0 you can go up and
down into caverns

You are lold which state your larget

ACORN USER OCTOBER 1984

SCROLLING IN

seems lo be random, depending on
whether a laser hits you o not
Trench is nothing special, with stan-

dard graphics, though quite good
sound, and leel itis too difficult
lan Brettell

FOR THE COUNT

‘One 1o Nine', Acornsolt, 4a Market Hill,
Cambridge CB23NJ, £9.95

THE number of compuler-assisted
learning programs for the pre-school
child is not large. ICL, under lhe guide
of Acornsoft, has lried to do something
about this one with One fo Nine, a pro-
gram designed to fosler appreciation of
simple numbers

A different shape 1s used lor each of
the nine numbers, so the child will see
ducks, teddy bears, trains, houses and
a number of other familiar shapes.
depending on the figure being illus-
trated. A stencil is supplied with the
pack so that the shapes depicted on the
screen can be drawn on paper to
strengthen the connection between the
wo media Instructions to this effect
are displayed on the screen. The
numeral associated with the number of

is in, but that can be quile a large area.
You have only one life, as the game
uses shields, which decrease if you
bump into an object, and once they are
atzera you're finished. Somatimes you
get caught in a space warp, which
relurns you to your starting point

Before oading the game itself, the
game objects and full instructions are
presented

The graphics are fair, the objecls
being quite detailed and good use
made of colour, though the planet's
moons are anly in block graphics and
the maze drawing is flickery, especially
going upwards. Al the top of the display

OTHER-WORLDL

objects Is also shown, and a stercil
shape is again supplied

The child is asked to press the red |
tunction keys the same number of limes |
as the number given. Different red keys |
give differant shapes, in an attempt to
remove any association that may be
built up between the number and a
specific shape. If the right number of
keys is pressed before RETURN, a
reward s provided in the shape of a
yellow train. chutfing across the screen
with the appropriate number of trucks.
Options are offered to change the level
of sound effects and to start with any of
the numbers.

While the idea is sound and the
Iimages chosen are easily recognised
and ol a good size, the program is
heavily over-priced. It it was included
in a combined package or offered at
aboul nalf the cost it would give reason-
able value, As [Lis, a good beginner's
book on basic numbers might be of
more use

Idon'tlike the instructions on screen,
which are neither clear nor of value 1o
the child. This kind of instruction shoula
have been included in the packaging
Also, the numerals are rather small
only about hwice the neight of a normal
mode 5 character The whole package
suggests that ils inspiration came from
a programmer and not a teacher

Simon Williams

NGER

is your score, presen! stage, and state
of shields, and during play the com-
puter warns of lailures to your guns,
low shields, and lack of fuel.

A nice tune plays while tne instrue-
tions are displayed and other effects
during the game are similar 1o those of
Aocket Raid. You can select sound on
or off. joysticks, fast or siow game, fixed
or random start position, and there's a
Ireeze-game option 1

A Maze in Space is a good attempt to
improve on Scramle and f the flicker |
trom the scrolling could be reduced it
would much improve the quality of the
program lan Brettell




MERLIN SCRIBE

The first professiona
word processor,
for the BBC
disc system.

any

system specifically designed for non-technical
personnel. Text and command functions are fully
prompted.

The program comes in a chip with five minute fittirig
instructions, a 5" floppy disc containing the printer
driver and a comprehensive Instruction manual.
Among the many features available are:

* Createupto 255 pagesin asingle document.
®  Screenuser selectable 40 or 80 column with choice of
background and text colours.
* Inserttext at any page on the document whether
currently in memory or not.
* Powerful editing commands:
Move, copy and delete with affected text displayed in
reverse video. Will move of copy within a page or 1o any
other page in the document.
* Word search andreplace — item by item or glabally
throughout the document.
* “Gotopage’ —nextand previous using up and down
cursor keys or go directly to page numbers
*  Onscreenunderlining.
* Format line controls document width and allows setting
ofright and left margins.
* Tabssetonformatline asrequired
* Automatic centre and decimal tab.
® Textreformatting,
* Split page and dynamic page break display.
* Word count and display of cursor position by column & line
number.
* \Willuse disc surfaces 0o 3 as allowed by the BBC system.
® Alldiscfiling operations menu driven, eg. re-name, copy,
delete document, compact and catalogue disc. etc. No
knowledge of the disc system required.
*  Exec document — allows conversion of BASIC programs
for editing by word processor and then re-conversion back to
elther text or program files.
* File merge — ane or more documents of other text files
may be merged in sequence from any disc drive between 0
and 3.
*  Automatic page numberingwith page number Insertion
at any point on the page.
® Headers and footers.
® Total facllity print module inciuding selection of serial or
parallel output, global printer control codes. page numbering
offset, print from page to page, repeat print, etc.
* Seiection ofup o nine user definable keys for insertion of
printer control codes into text. with up to five codes
allocated to each key.
® Control number of page display lines for scroll speed
Increase.
The program comes attractively packaged in a simulated
leather grain wallet which contalns the manual, disc, chip &
function key legendstrip.

\g\xcluslvelyfor the BBC disc based computer. it provides

—
Scribe Is a screen-orlented, Integrated word processing.

| @ little bit of magic from
MERLIN COMPUTER PRODUCTS

AN UNBEATABLE COMBINATION! AWORD PROCESSOR
AND DATABASE WHICH CAN BE INTEGRATED.

MERLIN DATABASE %,

Merlin Database is a database system designed

for the structural input of text and numerical data
whichis stored permanently as arecord onthe
computer. A group of records constitutes a
database. Any number of databases may be

created using Merlin Database.

Once created there are sophisticated facllities

available for searching, selecting and drawing off

information from the database by means of defining

the search characteristics. Thisinformation can then

be formatted for producing printed reports, lists etc.

Performance

. records per base 4000 ® Maxi

record size 1800 characters &  Maximum no. of fields 32

& Maximum rio. of characters for any single field 300

# Find any recordin 2 seconds viakey field access

* Searchevery character ina 100 kb database in 29 secs

Fleld Types

* Numeric —upto 9digits e Date

* Subfieldsfor economic discusage l.e. specify average

& maximum field size

DataSearch

o Searchresuits directary held witf disc

Datacan be passed to mall merge and report writer

16 level condlitional search

Search conditions Include ‘not’. =, <,

‘Wild card

Database automatically sorted by key fleld

Databasse can be set To re-sort to any alternative set of

key fieids

Report Writing

® Database willintegrate with Merlin Scribe word

processor

® Format printer output with simple forms editor

® High powered forms layout & editing using Scribe [alls. et.

Justify)

®  Arithmetic calculations & accumuiators

® Conditional report writing

® Semi programming facility for forms & report generation

QOther Facilities

* Mall merge using Scribe @ Conditional mail merge

* Automatic reformating of lines ® Capable of conditional
transfer of information between databases.

Database comes In chip with manual, simple fitting
instructions & systems disc. Also planned Is the production of
Database Integrated with the Merlin Scelbe word processor In
asingle chip the is tointegrate
easily with Scribe in aseparate chip.

MERLIN DATABASE £49.00 —
MERLIN SCRIBE £59.95 IA__ —
MERLIN SCRIBE/DATABASE £95.00

Prices include VAT. Price and specification subject to change
without prior notice,

Credit card orders accepted. Special discounts for
educational establishments and dealers.

MERLIN COMPUTER PRODUCTS {BUCON LTDj

35/36 SINGLETON STREET, SWANSEA SA1 3QN
Tel:(0792) 467980 (3 lines)
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_Adventure into_

Adventwre into

by Miles ELLIS P,
o S

Computing Services Lt

University of Sheffield £y

and and

David ELLIS Dawid Ellis

A book with a differencel This is far more than
a conventional teach yourself programming
book. By using a sophisticated and exciting
adventure game Miles Ellis, with the aid of his
twelve-year old son, has designed a program
which will be enjoyable from the outset as well
as teaching the beginner the basic principles of
good programming style, the use of sound
effects, colour, graphics, program editing, and
the storage and reloading of tapes

With its innovative approach this book is
outstanding because it has dared to turn the
basic concept of teach yourself books on its
head, In this way it captures and retains the
interest and overcomes the frustration of so
many would-be programmers

An accompanying cassette tape and disc of the
Adventure Game are also available for the BBC
Microcomputer Model B,

CONTENTS S

® What's it all about? ® Some basic principles @
Sounding off ® Using the right procedures ® Seeing is
believing @ Variety is the spice of life ® Communication
is the name of the game ® Adding it all up ® Some
characters to play with ® A bit more flaxibility ® Imprave
your graphics ® Get animated ® Another way of
expressing yourself @ Dealing with sets of data ® Saving
your results @ More advanced sound ® Some other
useful features of BBC Basic ® Appendices @ Index |

0471901717 Book 336 pages (paper] £6.95
0471 90531 3 Book and Cassette £12.95
0471 90530 6 Book and Disc £14.95

b o e e —— — — — ——
ORDER FORM 1o

Annabella Duckit, Jotin Wiley & Sons Lid FREEPDST

Baffine CHICHESTER. West Sussex PO19 1YP

Tal: Ch 10243) 784631 Telex 86280 [Rag No 541132 England)

Sniva tities are avaiiabic from iarge branches of Buots, Menries, W. H. Smith
A BOOKINOPS, COMPUTEr Shaps And department STOres. in case of aifficul
plens POSTY, 54 Welth Row, NAWIH,
Cheshire CWS SR Telephone orders welcome: 0270 628272 |24 hri/?.

Telex: 387258 (GASEGH]

he:
Plaasa send me Aduentureinto 88C BASIC
0471 90171 7 Baok £6.95
0471 80631 3 Baok and Cassette £1245
0471 90630 & Baok and Disc £1495

01 enclase cheque far made payable to John Wiley & Sons Lid
ClPtense charge my AMERICAN EXPRESS/DINEAS CLUB.
BAACLAYCARD/VISA/ACCESS

cedbo [T TT TTTTTTITTIIT]

Date of Expiry

dhal 100 and ask for FREEFONE 3477 {UK anly)

Name

Address

Telephone your credit card arder — I
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I HARDWARE REVIEWS

ROMS ON THE SIDE

Chris Drage compares ROM socket systems from NMC

and Viglen that provide plug-in Beeb expansion onabudget

NE OF the most important per-

ipherals to follow in the wake of

the BBC micro is the sideways
ROM socket board. A number of multi-
socket boards have been availabie for
a while now: ATPL, Sir Computers and
Watford Electronics have all produced
12-socket boards. A problem asso-
cialed with some of them is power drain
on the host micro, for the Beeb wasn't
designed to house such equipment.
Another problem is that the physical
limit to the number of ROMs available
is 16. 'Sideways HAM' has been one
answer to the problem, but this means
an outiay of up ta £45,

For those on a budget there's now
another alternative. Both National
Micro Centres and Viglen Computer
Supplies have stepped in to provide a
single exterior sideways socket into
which ROMs/EPROMSs are simply and
quickly inserted. The former has opted
for a zero insertion (ZIF) socket, while
the latter has taken a more novel
approach.

The Viglen socket is really a car-
tridge ROM edg that is con-

Figure 1. Nalional Micro Centres’ ROM
nsion sockel system, consisting of
nsion cable with socket, ZIF socket,
hiray' aperture cover and sticky tape

[=3

-

nected via a ribbon cable to an internal
ROM socket. Each ROM/EPROM is
housed within its own cartridge and
simply slotted in when required.

| wanted to see how each system
stood up in general use, sol put each in
a primary school computer for a fort-
night and allowed the children 1o use
Edword, Disc Doctor and Printmaster
for various lasks.

The ROM extension socket from
National Micro Centres comprises an
extension cable with sockets, a ZIF
sockel, two pieces of double-sided
sticky tape and an ‘ashiray’ aperture
cover ifigure 1). The system s
designed for ROMs/EPROMs lo be
effortlessly inserted without damage to
their legs or to the socket connections.
The system is a little more tricky to
install but, following the simple yet ade-
quate instruction sheel, it took only 10
minutes.

At the Beeb end a 28-pin socket fits
into 1C 52, where Basic usually

resides. The socket uses round pins,
which are both strong and safe for the
main board socket. | was very pleased
1o note that NMC had not opted for the
large, square-pinned plugs that do so

Figure 2. The NMC sideways sockel
installed. The board is attached to the
underside of the keyboard cover with the
sticky tape

Figure 3. The Viglen cartridge ROM
system, showing exiension cable with
sacket and cartridge
much damage (remember the old OS
1.00 EPROM board!) To this a double
ribbon cable is soldered and passes
over the recessed area beside the
power supply to the "ashtray’. At this
end a small board contains another 28-
pinsocket into which the ZIF socket will
plug. Here the whole operation became
rather amateurish

The board is attached to the under-

side of the keyboard cover by double-

sided sticky tape. It worked, but | found |
that after a while it became weak either
due lo rough treatment or the warm
working environment. With the key-
‘board cover replaced the ZIF socket is
plugged in and all is ready (figure 2).

Unlike the Viglen cartridge, the ZIF
socket is notclearly marked as to which
way the ROMs are to be inserted. The
rule is implicit: keep the ROM’s notch
away from you. However, one teacher
got it wrong and one 2764 EPROM was
ruined. A clearly labelled socket would
have avoided this,

In use the system did not always
function with all firmware. It appeared
to work with some EPROMs and not
others, Unfortunately, the Edword ROM
would not function atall, even after call-
ing it with "FX 142,12, which should
initialise any firmware in this socket.
This problem is probably due to the fact
that no additional circuitry is included
to provide for data loss over the length
of cable. Unfortunately, the computer
must be switched off before a chip can
be inserted/removed. Apart from the
inconvenience it is yel ancther easily
forgotten operation thal could lead to
the loss of an EPROM/ROM.

My overall impression of this system
is not one of confidence. | was disap-
pointed with quality of the ZIF socket
and the presentation of the system.

The Viglen sideways ROM cartridge
syslem comes solidly packed in a
plastic case and comprises a ROM
extension cable and sockel, an empty
cartridge, a cartridge storage tray and
various covers lor the sockel, edge
connector and the Beeb's ‘ashtray’
(figure 3). Following the simple instruc-
tion sheet Viglen provides, installation
was easy and non-traumatic. The com-
puter end of the ribbon cable is pro-
vided with a specially tooled 28-pin
plug that is simplicity itself to insert,
thanks to the excellent cable connec-
tion and its strong rounded pins. The
ribbon cable proved long enough to run
just under the keyboard edge and
emerge by the loudspeaker and itdidn’t
foul any components. The edge con-
nector is provided with two flanges,
each of which engages within the ‘ash-
tray’ slot to the left of the keyboard
(figure 4). This results in a surprisingly
strong and neat socket. Five minutes
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& diomondroft

THE BBC MICRO SOUND SYSTEM
MICROVOC

As supplied to Schools & Colleges

SYSTEM INCLUDES:

Speakers, Volume control, jack sockets
and all connections (assembled).
Buzzgo to eliminate the infernal B.B.C.
Buzz additional £3-00 inclusive
Special offer
Easily fitting with no drilling, scldering

A better way of computing

THE DATABASE SOF TWARE FOR THE BBG
THAT GROWS WITH YOUR NEEDS

Filebase [

Operates on any formal DISC or CASSETTE
Unique TURBOFILE and MAXIFILE options
HIGH CAPACITY files (up ta a full disc with the
MAXIFILE opticn)
Files created to USER DEFINED formal

- Up 10 20 items per record

- each record up to 255 characters
VIEW file by easy use of cursar keys
PRINT files. {optional report fayouts)
Print LABELS
Powartul SEARGH features
SELECT records 1o view, print. count, total, change
ar write & file
SORT file on any item
e Convart TURBOFILE 1o MAXIFILE (on disc)

or
cabinet modifications £15:00 inc VAT and
p&p

MICROVOC WITHOUT SPEAKERS
£10 inclusive

Microvoc's external socket also allows
you to connect directly to your hi-fi
system — now you can rattle the windows
with Planetoid etc. ..

MICROVOC IS IDEAL FOR SPEECH
Requires BBC 32K (05 1.0 or | i, i
o gl d i gk SYNTHESIS OR COMPUTER PRODUCED
disc. MUSIC
Can be supphed on 40 track disc [please add £3)
Owverseas orders please add £2.50 to cover postage.

MICRO-ADVENT

Ashlyn House, 113 Writtle Road, Chelmsford,
Cheques or PO to Diamondsoft Lid., FREEPOST. Tel: 0245 59708
Cheadle Hulme, Cheshire SKB 5YB. Tel: 061-485 8705 (24 hrs)

\ y

BBC/ELECTRON PROFESSIONAL SOFTWARE

Our aducsnionat software (s used 1n thousands of schools and homes

throughout Geaar Beitain

EDUCATIONAL 1 SALELECIRON Tope £8.00 Orsc €76 00 nTon“c

s o on 1o aring o chilaren and o o e e Anmated i wil e
huldren to enjoy counting, maths. spelling and tolling he time. The lape inclues six programs 3
MATH |, MATH 1. CUBECTUNT, SHAPES. SPELL and CLOCK

‘o excaltont muture of games”  Fersonsl Software - Auvimn 1983

A book containing 23 fully explained machine

EDUCATIONAL 2 BRL/ELECTRON Tone £5.00 Oise £70 00
Although similar to Edurationsl | this tape is more sdvanced snd aimed ot seven 1o fwelve yoar code programmes for the Atom.
it The tapm mclutes MATH | METH 2. ARER, WEMORY. CUBECOUNT and 5911 DATA SORTS ® MODE 4 CHARACTERS ®
FRUN WITH NU‘MBHEHS BhC mrﬂmﬂ.’a Tane £5.00 isc £10 60 GAMES @ POOLS PREDICTION @ TOOL KIT®
Thess programs wl s ounting. eddmen snd subtgacen skl fo four o sevnn
| v-:::l::nuﬂ:"l‘:u'nm-.:-fu:"uncl?:fnbﬁls DET;AE"S HTIM 'lﬁ‘u le:r\ Wende roe g::lnl‘*:u:u QOver 50K of programmes in 1 book for £5.75 inc.
ROCKET MATHS which will exeresse additiom snd sabtraction. With saund omd visual oiects Book and Cassette (source code) £15.50.
Book and Cassette (ready to run) £16.50,
FUN WITH WORDS BECELECTRON Tape £8 00 i £10.00
Start your fun with alphabef puzsle, contimse your play with VOWELS (w3 m:‘r’;ﬂwunc! ;l'ﬂlen Cassette only £11.50.

THERE and THEIR. ave games with SUFFIXES s sewwand ynursell
“Very good imieed . ARG Computing - Jon/Fen 1380

JIGSAW AND
SLIDING PUZZLES wyp warner  B8E£1ECTRON Tapr L2 38 B (9 & m l('T

Thara are two fgsaw and four sidiog puzlos ona 3 + 3and & - & gid. Each prograss

yame of HANGMAN

210 ¢asy leved 10 amsine inatial success but gradually hecomses. harder |t helps children valop

et aination a0 i srsln. e ap oo OBLONG. JESAN. HOUSE 20 useful programmes for the BBC on one cassette.
KON-TIKI by 200n sac Tao 1025 i 1438 BAD PROGRAMME LIST @ BAD

Smdatian prora Sase o o Hevrdah  KOW-1c I xasdon Eno iy 6 i KOK PROGRAMME FIX @ FIND PROCS®
b etk e bt Lty FIND DEFPROCS

illustrated gata shaets BIGLETTERS @ FIND BYTE @ FIND

VARIABLE ® AND MANY OTHERS®

@ wSPECIAL DFFERw
Buy these tifes and doduct £4. £395inc
Adt S35 e s e e 81 o LECTON 0
o &1 ack hn dorcs
ECCE Productions, 3/73 Station Road,
Sidcup, Kent. DATS 7DR.

Golem Ltd, Dept A, 77 Qualitas, Bracknell, Berks RG12 206G, Tel: 0344 50720 Tel: 01-302 1667. {Mail order only)
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and the job was complete.

Each AOM is now ready to be
installed in its 80 % 20 % 30mm car-
tridge {figure 5). This is achieved by

VIEW SUMMARY CHA/

removing two screws from the car-
tridge top and pushing the ROM into a
28-pin socket mounted on a small
printed circuit board. Correct orien-

tation is aided by the suitable markings.

on the base-plate. Each cartridge
includes additional components to
allow for any losses across the data

cable. This adds to the production costs
but Viglen has made a wise decision to

include this feature. As a result, the
threa cartridges used by my class of

ten-year-olds performed laultlessly
over the two-waeek period, passing the
standard 10-year-old  ‘dropping',
‘standing-on’ and 'handling' tests.

Two features of the system | particu-

FEATURE VIGLEN CARTRIDGE NATIONAL MICRO
ROM SYSTEM CENTRE ZIF SOCKET

Design &

construction 4 3

Instaliation 4 3

Performance &

reliability 5 23

Insertion &

remaoval of ROMs 5 3

Documentation 4 4

Application - education —home user
= home user - laboratory

- Jaboratory
~small business

larly like are the fact that it takes no
additional power from the BBC micro in
its operation and that cartridges may
be inserted or removed with the micro
switched on and working.

Other peripherals

~cartridge storage system —none
~swilchable 4 x cartridge
(board planned)

In case the owner wants io remove
the socket from the computer, Viglen

Value for money

provides a blank plate 10 cover the
aperture, This clips into the ‘ashtray’

KEY: 5

.. Excellent

4. . Good 3

Satistactory

2,..Poor 1, Verybad

and is unobtrusive. As the user's car-
tridges grow in number, each may be
stacked in the storage tray.

Overall, this is a very successful
system that mel with the complete
approval of children and staff.

Both the NMC and Viglen extension
sockets provide a cost-effective
alternative lo muiti-socket boards, If
you don’t mind swapping firmware in
and out of the computer as required.

A problem of using a sideways
socket system in a school environment
is that cartridges/ROMs can get mis-
placed, and the possibility of theft must
also be taken into account when using
these systems in a ‘public’ environ-
ment. These problems however, must
be weighed against the advantage of
having expensive firmware quickly and
easily available to swap among any
number of suitably fitted computers.

Having used both systems aver the
month, | can recommend only the
Vigien ROM cartridge system for

Product

igure 4. Inse.

Viglen socket

Figare 5. Inserting a

Sideways ROM cartridge socket

Manutacturer Viglen Computer Supplies

Socket type Edge connactor

EPROMSs supported 2764 and 27128 EPROMs

Cable length 470mm

Speclal requirements ROM cartridges

rice Socket: £19.95 inc. VAT
Cartridges: £6.95 inc. VAT

£4.95 each for 10
cartridges

Review copy from Viglen Computer Supplies, Unit 4,

Trumpers Way, Hanwell W7 20A.

ng a cariridge inio the

inio the cariridge

Product
Manufacturer
Socket lype
EPROMs supported
Cable length

Price
Review copy from

Special requirements

school use. Each element is well
designed, strongly built, and functions
faultlessly. The risk of handling ROMs/
EPROMs is too great to be a viable pro-
position: the extra expense of each car-
tridge must be measured agains! this
Also, as the ZIF socket cannot be relied
on to wark with all ROMs/EPROMs, its
application must be limited.

For the home user, each of these
ROM sockels appears 10 be a useful
answer to the problems posed by the
plethora of ROM-based software now
available. Obviously, the NMC ZIF
socket means that ROMs/EPROMs may
be quickly and conveniently inserted
and removed. However, the onus is on
the user 1o provide safe handling and
storage for his/her firmware. The prob-
lem is not so acule with the Viglen
system as each ROM s well and truly
prolected. Whether the carlridge
system is worth the extra cost is up to
the user to decide.

Sideways ROM socket
National Micro Centres

Zero insertion force (ZIF) socket
2764 and 27128 EPROMs
420mm
None
Socket: £19.95 inc. VAT

National Micro Centres, 36
StPeters Gate, Stockport SK1 THL

@
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‘Rebalance this sl

The BBC Miero can now give an Itenables even the mostinexperieneed
astonishing new account of itself. users to feed all the data they need to use
Because with Acornsolts new 16K and store on disc orcassette, into the BBC
ViewSheet ROM. it develops a head for  Micro.
figures which can save vou a vast amount You can nominate headings and sub-
of arduous brainwork. headings. And you can create barchartsu
Imagine. lor instance. that vou had to - display figures graphically.
make several adjustments to a balance ‘Ten windows for perfect vision.
sheet. The hhl‘c‘r' size of Viewsheet makes
I vou made those adjustments on it impossible for the whole sheet to be
ViewSheet itwould revise the balance visible on the monitor at once.
automatically in a split second. Thatswhy ViewSheethas ten window
Or imagine that vou had to add 15%  enabling you to see up to ten different

VAT to every ligure on a price list contain-  sections of the sheet at any one time.

ing 500 items. You can summon the windows onto
ViewSheetcan add the taxto eachand

every one of those items simultaneously.

And onee again, in virtually a second.

\s simple as pencil and paper.

ViewSheet is a computer-hased
spreadsheet. the ligure processing
version ol a word processor.

With 255 columns in width and
Srows in depth. its also one of the

2
'ill';!l'hl hpl't';u]-shm'lq on the market.
Originating the sheet is as easy as
originating an ordinary worksheet with
peneil and paper.
Because ViewSheet comeswithan
casy-to-followreference card.




et 1n one second.

the sereen at the press of a kev.
\“ll can ('I'Ith‘l‘l".l'l'l'l'll‘t' ‘N'“('ti(]nh. or

Ve l'vpmilinn them on the sheet, when-
ever you need to.

And you can print them out individ-
ually. as well as all together.

The possibilities are virtually endless.

'gv\ Cree lirs;_' \'[H'l‘i(l] (_Ii.‘\(l Ill"‘l |IUI'I]

ViewSheet, vou can link two or more

~|||'|-:|d.~||u|‘!.~‘ [ug('lhu‘l‘.'l‘llisnu‘.‘lns_\mn'.‘m

build models much bigger than the

vs|BBC Mieros considerable memory.

t ViewSheetisalso compatible with

\cornsofts View \\'(I!'(l'l}l'(l"t'hhi]];}

e

package. This enables you to pro-

duce reports and documents which
{combine text and figures,

In addition, yvou can use
ViewSheet in
any sereen
mode.

making the most of the BBC Micros
potential. And if you use it with the 6502
hl’f'(}"d ll]'ll('i'hﬁ()]'. \ Ull-“ h'll\" no Il‘\'ﬁ 1']&]]]
30K of workspace in any mode.

For only £59.80.
||"’lIIlH like this,

you too can hi have fi

The ViewSheet R()\l can be fitted by
vour BBC Micro dealer in less than three
minutes. And with its straightforward

user guid

[unction

" key card and refer-
encecard.itllsoon have you
jugeling figures at lightning
51)('('('
Indeed. at only £59.80), it

j .ll]ll]\‘llll.lll]!' asset foranvoneinvolved
in professional or personal finance,
forecasts, formulae and
analysis.

ViewSheets operations and funetionsin briel,

The uperations supported by ViewSh

sponen-
wl Bracketed o
And the functionssupported are: ABS, ACSASN,
SIN, SGNCRADL ATN, COS. DEG, EXPINT. LN,
LOG, PLSQRCTAN MIN, AV ERAGE MAN CHOOSE,
LOOKUP: COLITE READ, ROW and WRITE.
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REVIEWS .

WRITER’S WP
FOR THE ATOM

nverse P if they are to be sent to the
printer. This makes them very easy to
see inthe text display

Many of the old functions have been
retained. New commands are:

‘Editor" ROM Bearsoft (Bear .
68

ane,
worth, Middlesex UB7 DAA, tel- 01-897
3058), £35 plus VAT

NEW FOR the Atom is the Editor ROM
from Bearsoft. A 4k EPROM, address-
ing at #A000. it is a refinement of, and
replacement for, Acornsoft's Wordpack
ROM. It comes with a full instruction
manual, very well written, and a new
keylop to replace the backslash key.
The Editor is a wordprocessing ulil-
ity and stores text in a file from #3000
onwards, displaying it in upper and
lower case on a mode 4 screen. By dis-
pensing with several duplicate com-
mands in the old Wordpack and omit-
ting the TEXT function, a number of new
facilities have been enabled. The most
obvious thing is the new keylop. This is
in white plastic and engraved with the
symbols C/P. As in Wordpack, control
codes can be put at the start of any line
to serve various functions These are
now preceded by an inverse C, plus an

BUFFER MAKES ROM VALUE FOR MONE

Buffer and Backup ROM, Watlord Elec-
tronics, £18 plus VAT,

THIS ROM is one of the latest to be
offered from Wattord, and comes with
an eight-page manual explaining its
tunctions. The ROM can be |BOOTed
using SHIFT LOCK-SHIFT and BREAK
A menu is displayed on the screen that
offers three alternatives: 'ROMLOOK',
‘D-TAPE' and 'TCOPY",

ROMLOOK allows the user to
examine the contents of any other
ROM. It will list the contents of any ROM
in a similar format to the disc "DUMP
command, but unfortunately where the
ASCIl code is a single digit, the pro-
gram does not compensate by inserting
a space or a 0, so the printout is very
ragged.

D-TAPE allows programs to be selec-
tively transterred from isc {or a
series of discs) onto a lape, It will, if
required, put a menu at the start of the
tape lor easier program selection. This
menu program was very basic and
would have benefited Irom attention lo
layout. The user is able to select the
files to be listed on the menu. This
means that data files need not appear
on the menu.

TCOPY is a program to transfer tape
tiles to tape, disc or Hobbit. | could not
get this to work at all. It simply came up
with the 'Header?’ message and would
not load tape files that | know will easily

ACORN USER OCTOBER 1984

(K)ILL - deletes text 10 ena ot file
{Q)UIT—run a basic file al he specilied
address.

(L)EN - adress of first frae byle

(W)ORD - displays ward caunt, foliowed by L

| (NFO — does a dummy print run then displays
format information (page number. number of
lines latr; ward count; first Iree byte)

Pressing COPY (to store lext) displays
the address of the first free byte

The new commands might not seem
much, bul the difference they make is
remarkable. They turn the Editorinto a
real writer's wordprocessor. Doing a
dummy print run can save an awful lot
of draft copies and the ability to use
Basic to add extra functions is a real
treat. In my work, the ability to write
very large files in sections then call and
print them sequentially from disc using
the Basic program given in the manual
is a real time-saver, | set it going and
leave itto run itself.

The Bearsolt Editor is well thought
out and lifls the old Wordpack 1o new
heights. Barry Pickles

Ioad from tape. | suspect the problem is
connected with the sideways ROM
board slowing down the timing.

Tne ROM contains two more utilities,
“YAR and *BUFFER. "VAR will list all
the variables and their values. Array
variables are listed, but only the
number of elements and dimensions
are shown

*BUFFER for me is what makes this
ROM value for money. It makes use of
any RAM on the sideways ROM board
as a printer buffer, if required. When
h uter is switched ona
appears at the top of the screen dis-
playing the free memory In RAM, if
RAM is present on the ROM board. The
printer buffer is activated using "FX5,3
when all data destined for the parallel

serial port} is first routed through this
memary space. Once all the data has
been accommodated on the AAM, con-
trol of the computer returns to the user,
while the data is sent out bil by bit from
the RAM to the printer,

To make use of this facility one needs
notonly the ROM chip, but either one or
two 8k AAM chips (at £40 each) as well
as a ROM board. This is still cheaper
than buying an 8k or 16k printer buffer,
and one then also has use of the exlra
RAM for other purposes. Some ROM
boards will accept RAM only as two 8k
chips. whereas others will accept 1 8k
RAM Martin Phillips

printer port (it does not work with the |

AMPERSAND ADDS |
COLOUR BOARD

Ampersand Colour Module, Atom, £13.75
{kit). Ampersand Computers, 86 Neal
Road, West Kingsdown, Kenl TH45 6DQ.

OBSERVANT readers may have
noliced in the small ads section two
gentlemen, Messrs White and Worrall,
offering construction details for a
cheap colour module for the Atom. It
can now be revealed that these gentle-
men are known collectively as Amper-
sand Computers (another Acorn User
scoop!) and their board has now been
pultnrough its paces.

It is offered in four packages. to suit
every level of competence The one
tested was a ready-built board, but we
also built one ourselves, using the
notes  provided  Construclion is
reasonably straightforward for anyone
with any experience and the parts used
are all standard compenents, readily
available from any decent supplier—
ours cosl £8 lo build, excluding the
Veroboard. (The ready-assembled unit
costs £21.50). A PCB feil pattern and
overlay is provided and the notes are
well written

The board takes the signals from the
6847 VDG and converts these, using a
series of TTL components to the correct
signals necessary for PAL receivers
(the 6847 was designed for the
American NTSC standard). All the
necessary signals are present on PL4
{now you know what it's for) and the
board plugs into this, allowing it to be
mounted inside or oulside the case
Anyone who has ever tried lo remove
the Acorn colour card will know what a
blessing this is! One capacitor is re-
moved from the Atom PCB and a single
wire inserted - this is the input to the
Astec modulator. After that, it's a
matter of setting up and adjusting a
trimmer. until the colour is satisfac-
tory - this is a five-minute job.

The construction notes come with
demonstration listings, There is a
superb paltern generator, a lovely {and |
extremely fast) flag drawing program
and an absolutely awful 'fruit machine’
game.

‘What about the colour? Well, it was
found to vary, according to the make of
TV used. However, the colour register
was as good as the Acorn board, if set
properly, but with none of the problems
associated with that board,

Allin all, a nice design and one o be
recommended. Even if you buy the
ready-buill version, it is still excelient
value

Barry Pickles



GRIEFIN Electronic News
COMPUTERS

SOFTWARF

Programming the Electron

Acornsaft (C) 1795 A must for Acorn Electron users - a book to

Micro power (C) £6.9¢ teach you how to make the most of the

Micro power (D) Please rinyg sophisticated fealures of this micro-

Wordwise (R) L34 o0 computer,

Graphics (R) L1740

Disc doctor (R) £37.q0 Arter a short introduction to the machine and

Caretaker (R) 127 40 how to get it started, some general points on

Printmaster (R) £27 0 programming techniques are presented fol-
JARDWARE lowed by mare specilic features of Eleclron

BASIC including graphics tacilities, string
handling. mathematical tunctions. random
numbers and sound. Subsequem chapters
introduce bits and bytes, hexadecimal num-
bers and assembly language programming,

BBC B

Acorn electran
Disk drives 100K
A ull range of peripherals is ava

able, prices on appli-

cation. Printers—1pn00. Monitors—Ligg.00, Discs intertacing teatures and file handling. Appen-
from only £12.00. dices cover technical spoecification,  errar
' - messages, ASCH codes and the 6502 instrue -
All the above prices include VAT, (0 1 lion set
(Cy—Cassette (D)— Disk (R)—ROM
st over 17 L 55 appros

GRIFFIN COMNPUTERS
D ROAD. STANSTEAD Order now from your Bookseller or direct irom

Nfewnes Technical Books

Borough Green, Sevenoaks, Kent TN15 §PH

COMPUTER LINK

2 ¥
Harold Rules..0K
When you call please don't disturb Harold — he
broke 1000 on Snapper last week and hopes to
crack 2000 soon. Mind you, there are other
machines in the store that you can use to try out

the software from our extensive range. Printers,
disc drives and monitors 100

&

BT SR

133383833333333¢
F54RRERENEIET

! 6 Chatterton Road. Bromley, Kent.
480 8991

Data Store i o

PO Box 1, Wars, Horts.
¢ FREE Catalague)

N
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BBC MICRO

- USER SUPPORT -

@ 10 ISSUES OF BEEBUG MAGAZINE
MAILED FREE TO MEMBERS
@ 30 EXCITING GAMES AND VISUAL PROGRAMS
® 43 SOFTWARE REVIEWS
@ 33 HARDWARE REVIEWS
@ 16 BOOK REVIEWS
@ 150 HINTS AND TIPS
® 25 APPLICATION PROGRAMS
@ SERIES OF ARTICLES FOR BEGINNERS
@ MANY ADVANCED TECHNICAL ARTICLES
® NEWS AND PRODUCT INFORMATION
® PLUS SPECIAL OFFERS
® BIG DISCOUNTS ON A WIDE RANGE OF PRODUCTS
® EVENTS
©® BRAIN TEASERS
@ LOCAL CLUBS
@ FULL MAGAZINE INDEX

A YEARS SUBSCRIPTION WOULD HAVE BOUGHT YOU ALL THIS

Figures based on the 10 issues of BEEBUG Volume 2,

l BUT IT'S NOT TOO LATE TO JOIN FOR VOLUME THREE I

BEEBUG PUBLICATIONS LTD. PO BOX 109, HIGH WYCOMBE, BUCKS

PEgSE SOl B EOR YL BEEBUG HAS BEEN
ESTABLISHED FOR TWO
YEARS AND NOW HAS
OVER 25,000 MEMBERS. IT
............................................... OFFERS TOTAL USER
m%“@gumdééiﬂhﬁ st SUPPORT TO ALL BBC
BEEBUG PUBLICATIONS MICRO USERS.

J\ND SEND TO DEP‘TCIé PO BOX 108
rD!STRiBUT{ONJGENTS FOR BEEBUG)

ACORN USER OCTOBER 1984



$Statacom Distribution

distributors for Datafax Dlsk Dllvas
inthe UK.

Whatever your needs . . . talk to us.,

An amazing range of top
quality drives, supplied
with leads, cables and
utility disks from a single
100K (200K flipable disk)
with or without
Bl'lllrply unit, ri hl
o a dual
Unit (800K
double density) with power
supply unit.
We aiso distribute
a comglete range
of 5%" disk drives.
All finished in an
attractive metal
Address case to match
your BBC
STATACOM DISTRIBUTION LTD,

18 GROVE ROAD, SUTTON, SURREY
Prices from £167 plus VAT Telephone 01 661-2266

See what the experts
have to say...

"At last we have an adventure worthy of the BBC Micro... This
T game must now become a yardstick by which future
we prﬁlldly present. oul adventures should be measured.” MICRO ADVENTURER

VENI RE “This has to be the adventure of 1984. It really is superb.”
Ew GRAPHIC AD MICRONET 800

Whee Technlcally‘ this game surpasses any | have seen for the
BBC Micro.” HCwW

"The definitive adventure. Highly recommended.”
of For un ELECTRON USER

e‘yregardedasthebest_ r-}(———————-—————-——-

FTWARE, DEPT A, 10 GLADSTONE ST, KIBWORTH BEAUCHAMP,
available for th

Ol
e BBC Micro  FRNSECh e S hists  CASSETTE
I - aty THE WHEEL OF FORTUME £9.35

STATE:
£1105 | BBG

withall Aty CASTLE FRANKENSTEIN £795 £9gs | ELECTRON
ame s a classic puzzle adu:nm"f 1 aty THE GUEST FOR THE HOLY GRAIL 795 | fogs | el
it tures you 'd expect from = Qty THE KINGDOM OF KLEIN £795 £995
the feat COLOU‘“-'RAP' HICS || POSTAGE £ PACKING FREE FOR 2 OR MORE. ADD 50p FOR ONE
@ HALF S OCATIONS 1 1 ENcLOSE CHEQUER O, TO THE YALUE OF
- EACLIGENT MOVING CHARACTERS
» INTELI 5 A
| AULT%‘S.FE{%L;\;%?IT LANGUAGE AND g s )
& PEECHINTERPRETERS | [ ___posTcone
Al programs available for immediate despatch. Dealer enquities welcome. Help Service.
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B-BASI

25—8 Great Features
WHAT 15 A DATABASE?

1115 a FILE which contains RECORDS.
Records. oons\sl of anumber of FIELDS

SYSTEM FEATURES
SEARCH PARAMETERS = ==
TR Lro=d=4,

CALCULATE — Giobal or local totals and
functions using any valid BBC expression
POWERFUL pRl’I\lTOUTOPTﬂ)N—

o analogy can
be drawn with a card index in which a box of
cards is the file. Each card Is a record and
each line on the card is a field.
SPECIFICATION

1)Random Access—disc based. single or

dual drives

2)Fike Size—99K {40 trac K. 199.( {80 track)
X + rec:

!1 Record Slxe— upto 2048 c?\amc{ers and

4 Y Slze—up 10254 characters with
complete ine scanning

5) Access any record using Primary Key in
2 sscor

© Holds— 1200 NAMES AND ADDRESS
records on 100K dis}

7) Search—500 cords on 5 ads In

60 saconds

8)Sorl—500 records on 3 flelds in
80 seconds

Avery powsrful, easy to use sound
generating program lor expart and novice.
Up to 16 envelopes can be defined and
saved. The envelope definer is easy lo use,
«control Is through the cursor keys and the
effects of changes can ba heard
immediately. When you have defined your
envelopes press 'K’ for Keyboard and the
keyboard is transtormed into a musical
instrument, but you control which
instrument. Plays chords, not just single
notes, change pitch and duration etc.

A superb program that you can use
immediately. Unlimited sounds at your
disposal. Recommended by MICRO USER,

N, HCW elc.

GRAFKEY/GRAFDISK: disk £12.95
cassette £9.00

The ‘GRAF" series of programs are, to our
knomeqoe the :heanssl entry to the CAD
{Compute ign) field on the BBC
migro, Ir\put Is eithy er 1oystlck or keyboard.
All graphics moﬂas can be used and altered
whilst running, th

separats maillng
program, ParalleliSerial Printout allows
setting of printer control codes, line spacing,
tabulation, Headings etc, plus fabs! printing
with horizontal and vertical lab control.
REDEFINE—Titles. fialdwidths, number of
Tields stc.

TRANSFER—Records from ona fils to
anathar

SEARGH LISTS— Allow creation of sub-
Databases within main Database but
without havin
DATE FORMATS

All timings and sizes are relative 10 ACORN
DFS. Compatible with ACORN DFS,
WATFORD 1.3 and latest AMCOM DFS.

All Disc Software now

available on 3" disc—
add £3 to printed prices
Send S.A.E. for detailed data sheel

Alignment grid, circla copy, delets, free
memoary, purge memory, variable cursor
speed, clear screen and redraw. Save
drawings to tape in about 20 seconds of to
disk in aboul 2 seconds.
Fubber Band is a very flaxibla line drawing
la,cmly Pictures can be saved and included
in your own programs, very easlly
GHAFDISK also provides a screen save
facility. Recommendad by BBC MICRO.
USER, PCN, ELECTRONICS & COMPUTING,
LASERBUG etc, used by universities,
colleges and business, as well as the
anthusiast

SINGLE KEY: (requires 1.2 0.5)£5.00

SINGLE KEY ENTRY provides the user with
gingle ke omiry of all 66 keywarda on the

micro. Spaeds up your program input,
it's just like having 66 tunction keys and it
only occuples 256 byles, Compatible with
BASIC 1 & Basic 2.

VIEWpoint: £12.00

VIEW PRINTER DRIVER FOR EPSON FX80

Multlpage drive with print menu allowing the

setting of global {document wide) prnier
inter

Line, rectangle, lnar\gle circle, :emupper
and lower case), paint and colour pallet (8
colours and flashing). Drawing aids-include

1) Multiple choice of highlight options
including underiine, italics, bold, enlarged,

REPLICA II: £1

The original REPLICA set avery high
standard so the specification we set our
chief programmer included some impossible
features. In fact ACORN state that some of
the things that we have dane amlmpcssmle,
it just took us longer that's all. REPLICA Il
transiers most cassetle based programs fo
disk, even more than REPLICA, When you
buy disk drives you do not have 1o throw

away

REPLICA Il transfers 'LOCKED' programs,
programs loadin ngas files, programs that
load below &EOQ, those with up 0 6
sections and those up to &6E in langth sg
adventure programs. No waiting for &
minutes whilst adventure programs load.

REPLICA Il is very easy 10 use. The user
enters a name, how many sactions and
whether CHAINTRUN or“LOAD to load the
first section. Press play and let the program
do the rest, evan a menu.

Think how much it will cost you to buy just 1
disk version of your favourite program—
REPLIGA Il which will hold up to 16
programs, limited only by e dise capacity.

proportional, condensed, Superscript,
subscript.

2) Choice of any one of the nine language
character sets held in the printer R

3) Choice of PICA or ELITE type face.
) Print intensity: normal or dark.
5)Single sheel or continuous printing.
6] Slow (accurate ling fead) or fast print

S| .

7} Cholce of “PAD character. Selection of* "
as the PAD character switches off the
backslash trap 1o allow full implementation
of the foreign language character sets

User Defined Chara:lar Definition

The print menu program alse containg a
sophisticated character generator which
allows the construction of 95 user defined
characters which are then accessible from
VIEW via & highlight option.

The characters are displayed in an Bx 11 grid
and can be printed (singly or as a set), stored,
examined of changed at will

Supplied on disc with comprehensive user
manual

All prices inclusive of VAT & Carriage—
NO EXTRAS!

CII'QS

MICRO SUPPLIES

Dept AUTO
98 Middlewich Rd.

Tel
Open 8—5 pm Monday4rlday







HIGH QUALITY DRIVES
AT EVEN LOWER PRICES.

Opus disc drives are the best buys
on the market.

We have reduced our prices, but the
quality still remains as high as ever.

All our 5" drives have been tested
to their limits, running for 8,000 hours -
that’s a year of constant use.

And when you look at our prices,
you'll find that VAT, all necessary leads
and carriage are included along with a
two year guarantee — a year more than
any other company can offer.

You can order by posting the coupon
below or calling at our showroom.

® Twice the capacity on
line of other available
drives,

® 200K Single Density e Opus.
100K Double Density

® Fasy o connect 10 the BBC Micro. @ 3ms. Access ime.

& Low power consumption —direct drive

o Manual and free dise cartridge provided
Double sided 40 Track Drive Single drive
Dual drive

£199.95
£399.95

5Yi" SINGLE DISC
ES

e All

h-. ighr
® Low power
consumption
o Comprchensive manual. of
® Dircetdrive mechanism.

utilities dise
® Fustaccess time

3401 100K single sided 40 Track __£149.95
54002 200K Double sided 40 Track £169.95
5802 400K Double sided hardware switchable

K040 Track £199.95

54" DUAL DISC

DRIVES.

® Metal cased and all
necessary leads

® Soparate power supply

® Utilities dise and manual,

F401D 200K 400K on line 8/ sided 40 Track __£349.95

402D 400K 800K on line D sided 40 Track— £399.95

F802D BOOK 1.6 Megabyte on line [ sided
hardware switchable 80-40 Track

FLOPPY DISCS,
3" cartridge £5.75 cach or £25.95 for 5
51" Discs - with full 5 vear ranty and free library
case 5/S8/D &17.95 [or 10
S8 D £19.95 tor 10
D/SD/D £21.95 for 10
5/5 80 Track £25.95 for 10
/'S80 Track £27.95 for 10,

_£499.95

ate double
scinterface
3 BBC Micro,
compatble with 6502
2nd Processor
@ Ltilities on ROM including: Format and ver
dlise transfer automatic 40, 80 Track selectio
matic density selection, unique niss ¢
powerful machine code operating
248 Niles, 8o faster than single dens
Free user manual supplicd

ngiving upto
asy 1o install
£129.95

BBC MIC! R[)

15¢ uberwell Road anhm\l SOEL
Opening hours: 9.00-5.30 Monday: oo LG
Friday, 9.00-1.00pm Saturday (& NET0A 15T

OPUS PRODUCTS \R} AV \.‘Il ABLE FROM BOOTS,

I \K]l!\(l{ 3} ‘
| [ Deserpuon Price [
| tenckmed e tin g oAl |
| Or plese debie my creding wenant with |
theamounmode —
| My Access Harclayeand (please tiekd No s
|
| e s |
| A |




v This indicates clubs that have responded to our circular asking for confirmation of details and continued existen

USER GROUPS

Would those clubs who have not responded please do so, otherwise they will be deleted from our list.

8 The Secreta e, Price .A‘E R Pipar X Computer {Anlﬂn Hurden
Yaketoka B8 rcro Bedlord House Bognor Computer Group  *Calariam I.u\sufe Centre BC Micro
ser Grou 27-28 1 George’s Road BUG) v Ciut
e Pindarholds Road Brignton ey bardons Caternam T4 Provers Way
akefield Sussex Aldwic arh Surrey GR3 BRE Bury St Edmunds
West Yorkshire WF1 3PL n or Regs Tel: Gatorham 4804743316 Suffolk 1P 2N
W Colin Price '.Jut.”:'i‘:’,... S PO IRV W e Ryan W Forum 60
b roup Pk E: 421 Endike Lane
frtel o P TNl et Microcom, Hull HUB BAG
Halnsworth Wood Noowich Sy Callage c 15 Queens Sauare Simon Ward
I 1ok o 920 Bourges Boulevard Eastw D o
wrea oo Norwich NR2 2L) Poterborough PE1 2 Noftingham NG16 38 oo
#01 Kaghiny SaTE ® Keith Mitchall Tol 07352842 oo Som) Mr T, A Kayani 9a East Cams Close
W Sennifor Wosller Edinburgh ZX Computer o 1 oo So8Ax Complirci Donnena
'Mid-Cheshire Computer it London
e g GRem G A
§iNicholas T el 01834 843 Thchaniow Lane gl AR T V. Oavason
al Scolland BBC User
W Robin Bradb Cheshire CW7 110 oo
w m-am o1 rrisedeletrol i Winsford 54339 L mm G #m;us.amw 1 Roxburgh Place
M1 G Ruiter amputer Clubs arbart
Medwon Alom Users Club  Polytechinic of North London 8 Liverpool BAC :f;ﬁ”'v’ LT Stirlingshire FK5 4UE
t John Fisher So Microgro
Oronance Street Londonte s08 pofimme i i
o \,I‘Ana,-;nmss Eccleston Park T 8184 Beel Users Group (Bug
roscot
B M¢ J. Ashurst MP(NAME!I.IGJ Merseyside L34 20W u" Stave M'grlu-:; 13 Re oci gvant
Acorn 13 2 qu BC Users o urch Gresley
Ihluﬂro:r itham, Essex W John Harris 0! Burton-on-Trent
Abraham md:c-:nus Tel' 037651 " Usar Group 5:4;:1916 s'"z'é‘ Stalls DE119PL.
Grascent o Prostel: 376515608 1 Rowan Glose Austral Arjon Raatoland
" ol A Cowley. President  Gambridge cas geN Telt 082 sarr1s opeatie 10421
PO Bon 262 Pk i) it B4 Fowler Finland
Wogwood ..ia...gn Pain !::wm- School Computer ol 50-5625027
uth Australia 5062 BEEBACC
VAl John iogo ® D L Evans o High Etrase Tinbriog Ware ‘{‘Mﬁkﬁm
“Atom Users’ Group 23 Hitchin Road Taony Sraord Kent TNZ 5LY Assaciat
Henlow Camp Pyl 5 Man 5 (ADP)
812 Cabot Trail Bedfordshire (0008 AL W Assies. Secreta HORAFSC
omrm LaT 3me R Weicn M buncan ‘le“‘r' Gy POBGTE Rortrgaon BE18 80L
nads frtmoney P 4670 AD Zevenbergen ‘Bezyle B
icrocomputer Group The Netherlands a1 Ravher
{ Austin n Vaughan T Tylars. in u ow Computer Group.
Fintreden Preston PRZ 3UR W H.W. . Fisher 1551 Peler's Clos
kL Muna:l'r! Brive :'M"” :L: 5": B AcomUsers Groupol  Juniadale BBC Uy \;_Vnﬂar’t; WD23LG
T ¥
Sz Alom Users Group g0 Janne Soderberg ¥ ot Db o R0
Eire 3Levlans foad Erinstsvagon 3 Snegane % WUSE for teachers)
3 artalla
TOl:(01) 563112 evenings)  Bulington g7E 38 Tol. Ascot 25000 P ok Crasiters
Miss J. Lines it Ymitsracgala
"South East E: W Ray Mitcham M Anders wickman Formal 018 Glub Hull HU1 2HD
BUG)  Southport BBC BB User Group (BUG) Lok ie Tel. 0482 20268
7 O d
Wickford Alnsdalo 116 22 Stackhaim é!ﬁt;?%?‘.’ A ‘{"'“"”y
Essex S312 0NW ?:mn usrat Swaden on's Drm Group
- M Dave Davies
= potor Wison ol ﬂ i) o4
D. Donaldson, S The Secreta 228 Manley Roa
{mn Primaiy Schoots. A e s S CrortomcumHardy VMRV Souter Secratary
Computer Users’ Ul'rGMHG cs) Cor ree s ey e by Gartn el
Wildridings County Junior clo R, A, Nnﬂhlnn NN1E DO . "’W o
Seool ] Aldwom oad at Oakloy 742622 ,I’ Tony Latham Cullmgh-m Hull
Bracknall Condon £1540M ,‘Jo,m ,,.w,, H:W" gt rs Clut MU o
Barks RG124DX N tdaibe ompuler Society (1C's) Walling: W O 16 18X
W Stuart Mallinsan [t} 17 Coliston Wa BEC Micro Ciub Yenertte
Huddersfield BBCMicro  “Micar feem Tony Pload
oy B Monlca Street oucatie § Washingin 5 Sonia c!fulz de Tenerife
Mﬂ’clioi& Guardamangia BUG) anary Isf Iﬂd!(Snlln}
3 pva B c/a Washington Tawn Centre  Tel: (822)
Huddersfisia Malta W John Eary kihary Ruper Stoele
West Yarks HD? 1XF ‘( i A wer s 18 e o W i
W J. Smith, Secratary ubonénl: Uur' Group, ﬂﬁParim 1e| Hougmon m'n,mgg.g f, lubs el kc
Brighton, Hove & Diatrict an L Pa() Crascem
Compuler Club North Hobart T e s 23870 London SE26
30 Leicester Villas 7002 Tasmania John Fryer, Treasurer "Mdy Leader
Hove Australia B C verrioc uG "Amateur Computer Club
E. Sussax BN3 550 Tel (002) 342704 ub 17 Edo Church Farm
Earifield r.\wm Sheffield 57 260 Soan,
: on St. Michael
Mr Ric Keyworth B A F Powell Ma I Mok
“North London BBC The Davaniryand District ~ London Pt {Emws Fary. Secretary o
HIE tlord Computer 1l
"“"r:c cia The Daventry W Mr ). Craig 15 Kipling Road ""E“"r'l',!‘l :--w
4» Kot High Road Ex-Sarvicemans Clut Natlonal BBC User Group  Stratiord-on.Avon by O
0 MW S Market Squa 40 Mount Pleasant Avenue  Tal: 0780 68080 139 yn Ro
T Orad et o olls. Sheflield 511 BUP
oot e v
B West Midiands i BBC NFO W MR Lutt Club Acorn Alom Users Group
Computer Group Horton ingeniorhogskola 951 John's Hoad 27 Oribi Avenus
12 Apsiey Road Shigperat 6 54 Arlington Close Gourock e Van Riebeack Park
at ATS 1P P
Wast Midlands Be8.00Z Norwag ™" West Midlands Tal: Gourock 30867 Soulh Alrica
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| Computer Concepts

General:

All common printer
facilities are made
available with easy-
to-use commands
including:

% UNDERLINE

%*ITALICS

%* STYLE

% LINESPACE

% PAGELEN
... and others

Other Facilities:

® Character definition
utility.

® Send files to printer
at the same time as
running BASIC
programs etc.

® interactive window
setup, for choosing
area of screen to be
dumped.

@ Save/load character
font.

® Large character
printing.

® Commands can be
included in wordwise
text (version 1.2
onward)

Computer

Now available:
EUHEEIJtS PRINTMASTER
Gaddesden Place : (EPSON)
Hemel Hempstead 1 PRINTMASTER
Herts HP2 6E X (STAR)

(0442) 63933 price £33.35 incl.




OOPERCALERFRADGE EL ISTIC EXPEE AL EE D DH SH US”

Everyshingforthe A

ACORN ELECTRON — £199  BBC -+ ACORN DFS £45!
BBC MODEL ‘B’ — £399

Speech Synthesizer

Disk Drives by: TEAC., EBC | | Monitors by: NOVEX, PHILIPS,
FOR BBC MODEL B ‘ RIS IS, SiE Pk | MICRCM £C, FIDELITY from

KORMAND), TORGH and U|'|Br§
from £140.00

Close Approximation of Text to Speech

I iate Verbal A on
“power up”

| Printars tram EPSON, STAR,
BIT, SHINWAY, BROTHER,
LUK\ UCHIDA, GANAN, TAXAN

[ Accasories ightpens Dust
Cavers, Joysticks. Manitor Stands,
Cases, Leads. Floppy Discs and
muthmuchmu d

_—
[ SoFTwARE GAMES BUSINESS ‘ ,?u.uuusnocsssona 280°s
lus ROM

Unlimited Vocabulary

&EDUCAT\D 5. UPGRADES,
Word Representation to Sound OGRAMI’HNGA\DSQA FRING, REPAIRS, TESTING
Ca\ye[m Dlsl\mﬂ i | | et elc
User Programmes Easily Modified
by using a Simple *S Command s -mmn-m
FITS INTO ONE OF THE BBC ROM SOCKETS . """“""""‘""""‘"‘
Price £41.00 inc, P & P complete Wi

including Simple Fitting Instructions
and User Guide

SCREENS MIGROCOMPUTERS

(A Divlsion of Mayhir Computer Services Limited)
HMAINAVENUE, MOOR PARK, NORTHWOOD, MIDDLESEX, ENGLANI
Tel: NORTHWOOD (09274) 20664
Tolex 923574 ALACOL G.
# Open 6 days per week. Easy Parking.
# Worldwide fast, reliable mail order.

Gt Vit e i st askcourmanaisen L GIEELCE
‘\
a NEW
SOCIAL SCIENCE SOFTWARE

A NEW RANGE OF COMPUTER PROGRAMMES DEVELOPED AND TESTED IN AN EDUCATIONAL ENVIRONMENT
AND DESIGNED AS TEACHING AIDS FOR SOCIAL SCIENCES TAPE OR DIsC
SUITABLE FOR ANY B.B.C. MICRO B, 40/80 TRACK

Please make all Cheques and Postal Orders to:

/8 OF EL RESULTS
REL KD, - LINKED TODATA (BIEC OKLY: | DAYA OHC & PRGORaim pusce 114
Polytec __ DATA{PROGRAVNE/MAR DISCE £39.50

LAND & WALES / SCOTLAND
SCAL 1 REGIDHAL ANALYSI. Armendy ss0d by i

IGTION OF ENERGY. A
1 aludunis, Jonn Siea

N COST-BENEFIT ANALYSIS AKD INVESTMENT APPRAIS

dus

TUDENT REFORTS AND RESULTS

AUN MULTIPLE CHOIGE TESTS USING A VARIETY OF FACILITIES [TAPE - (a.50: QISC-E11)

ALL ORDERS POST FAEE FURTHER INFORMATION SUPPLIED ON AEQUEST . ORDERS (WITH REMITTANCE OR YOUR OFFICIAL ORDER FORM, SPECIFYING
TRACK 0! FROM: WICHARD §. BALL, FREEPOST, 1. BIRKEMMEAD, MERSEYSIDE LAZ TAB. DE

TAPE OA o

550 FROM OLD KENT ROAD TO MAYFAIR
THE FAMOUS BOARD GAME FOR THE B.B.C. MICRO”

W FEATURES INCLUDE :
W UP TO 5 PLAYERS PLUS THE COMPUTER B THE COMPUTER CONSIDERS DEALS AND OFFERS EXCHANGES

W SHORT AND STANDARD VERSIONS B GAME — SAVE FACILITY

THE COMPUTER IS AN ACTIVE AND INTELLIGENT PLAYER IN THIS COMPUTERISED VERSION OF THE
WORLD FAMOUS BOARD GAME. AND IS HARD TO BEAT. AN IDEAL CHRISTMAS GIFT TAPE £8,00

DISC (SPECIFY 40 or 80 TRACK) £10.50 POST FREE AVAILABLE FROM THE ABOVE FREEPOST ADDRESS

PUBLISHED BY SOCIAL SCIENCE SOFTWARE mmmm DEALER ENQUIRIES WEL
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THE HOME COMPUTER
SPECIALISTS

Easy parking at all
branches

TOLWORTH
230 Tolwonh Rise South,

WE OFFER

FOR YOUR

AND

PT£229

ELECTRON

SPECIAL ELECTRON PACKAGE INCLUDES
ELECTRON WITH PLUS 1

WITH MORE BRANCHES THAN
ANY OTHER ACORN DEALER

ONE-STOP SHOPPING

BBC MICRO

SEE US AT THE SHOW
ON STAND 61

SOFTWARE
PROGRAM POWER
BUG-BYTE

SUPERIOR SOFTWARE
AbF

SIMON HESSEL
MOLIMERX
ALLIGATA
ACORNSOFT

PERIPHERALS
DISCS SINGLE/DUAL
TORCH Z80 DISCS
MIDWICH DISCS
PRINTERS
JOYSTICKS
MONITORS

B & W/COLOUR
LIGHT PENS
BBC BUGGY
large range of hooks,
diskettes, cassettes &
prnter paper alwavs
i stock

Tolworth, Surbiton,
Surrey KT5 SNB.
Tel: 01.337 4317

SUTTON

30 Station Road,
Belmont, Sutton,
Suney SM2 6BS
Tel: 01-642 2534

EALING

114 Gunnersbury Avenue,
Ealing, Landon W5 4HB.
Tel 01 992 5855

NEWBURY

26, Stanley Road,
Newbury

Berks RG14 7PB
Tek: (0635} 30047

RICKMANSWORTH
Grey Stone Works,
The Green, Croxley Green,
Rickmansworth,

Herts W03 3AJ

Tel: 0923 77525()
LUTON

1 Manor Road,
Caddington, Luton,
Bads LUT 4EE

Tel: 10682) 458575

UNBELIEVABLE
SAVINGS

** MATRIX PRINTERS **

** COMPUTERS **_

ww
APRICOT 1. 675,00
APAICOT Pt 7t £2950.00
APAICOT PORTABLE from £1445.00
APAICOT mnmm MONITOR  £1398.00
APRICOT AN MONITOR  §1548.00
APRICOT B OMBMONTOR  LHALoS
CIFER Bt I Eaee
COMMODORE 250 DISK 785.00
COMMODORE 88500
COMMODORE  5X64 PORTABLE €675.00
COMMODOR| fisas(
COMMODORE  DISK
COMMOGOR \a:xmmuiummrnrs s!-ssn
COMMODORE 1530 C7N CASSETTE
COMPAG rivao
KAYPRO " £045.00
P B £1995.00

QUVETT M20 VDK 26370K8 Drives £1298.00

UVETTH MZ4 128KB 24360K8 Drives £1688.00
oLnEri W24 LO8KB 108 Hard Disk £3315.00

P

SANYO Ma: 358 128K 2e16an Drves £708.00
SIRIUS 2850,
SIRIUS et

1A oo 2w 154500
SIRILS oy Expansions from  £222.00
SIRIUE fort ravt Accelerator Boards PO
PLus®s Extomal Haro Diss POA

WORDSTAR £198.00
OPEN ACCESS £360.00
LOTUS 123 £295.00
MPHON £480.00
MULTIMATE €240.00
D BASE i1 €280
DMS DELTA €394.00
FRIDAY £135.00
FRAMEWGRK £M5.

ot only 0o we ofter 1og quality products ai low
prices. We alsa supbort and develop Soltwane with
The asmistance of our long established software
aept

** DAISYWHEEL **

exvat ok o
ansoex Dtz socos sxn0 PRINTERS EXVAT
e

RoTiER Fod BROTHER Al cass00
Engr::n fma BROTHER o0

o PAVIG30A 160cps (NLO) TR Aesbors 13500
CANON PO 156 A 16000 (NLO) ITHER £185.00

Peo AxgT 100cps BRATHER T4 50
EPSON RXEOF(T 100cps KTH £549 00
Eoann ey DAY TER et
Epsan FX 100F(T Jélcea ABLO 31800
Ebsan £3 1900 20ncpa iy DiagLo caso1
HONEYWE From UK £325.00
MANNES:ANN M‘%Uuhss e NEE :asm
Man M7 140 16bc03 ML)

e NNRITER PP HEE 0 Sara ey s104 00
NEWBURAY CHE BES0 300I0m NEGC 30 Paradlel 35cps £1049.00
NEWBLAY DAE BG25 240cps NEG I Seriaisscpn 4
St e NEC 7700 Paraiel secps &
oK1 ar 200cgs QUWE 1140 RO £1185.00
oni w14z 8 Gume 184 50 S0
oni ORIz umms Guwme iAo £155000
Swosma PG Quue 5370 B

HINWA CP!BMn!=U\ F1 RICOM AP1300S £895.00

TAR GELTA 10 160cps RICOM APBOIS, £190.00
STAR DELTA 15 180chs. RIGOM APIB0IS FLOWAITEREx  £1269.00
STAR GEMINI 103 170c RICOM RPIBIOS. FLOWRITER 85
5TaR GEMINI15% 120505 5 it 128600
SR A 10 0csi L) AiGom Bla0gSnen Fomter  £459.00
STan AADIX 50 LG moon AR 16003 Tracton S0

EC "

TOSHIBA “4? ﬂﬁﬁm? CORONA TP1 12cps 195.00

- TEC T ARGRTERF 104040005 09800

ok ’”iwﬂéNan L TEC STARWRITERF 105% 5508 §1235.00
TEC f [

3 Thactor 138,00

MAYFAIR
MICROS

*" VDU's & TERMINALS **

CIFER 1 76000
BLENE A MOUSE, PODWORE ROAD HAZELIINE  ESPRITFixedKeyboand  £398.00
LORDON SW18 1 i QUTIANTICONTIS  E69E0D
TEL 01 870 3255 TELEYIDED 10 489 00
P

Wo accept olticial erdors from UK Gossmment and RS

Educational Establishmants Mail Order ang Expart MANNESMANN PIXY PLOTTER £495.00
Enuirins woicome. Callers by appointment GOULD PLOTTER FOA
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. FREE ADS

and di

for yours to appear.

We’ve been absolutely inundated with Free ads — something like
four times as many as we can carry. This has led to long delays in
for readers. The free ads are carried
in the magazine as spaoe permits, so please allow up to four months

ACORN ATOM for sale. 12K RAM,
16K ROM, A&F Utilikit, games, 9’0‘
grams  and notes, One
damlguﬂ Seit Tor " E100 e, ol
[

ACORN ATOM fully expanded 12% +
12 + psu and manuals also VIA
intertace and printer and bus inter-
tace plus 2 EPROMs. It's jam-
packed! Any offers? Or swog for sy
BAC micro squipment. Tel (0632}
737654

ATARI CX-2600 with four joysticks
and two cartridge plus adjustable
adaptor. Wil accept £30. Ring (021}
503 0101 on Monday or Tuesday
between 10 am and 2 pm Ask for
David

ACORN DFS kit, unused, in original
packaging, cost £95. For sale al £70
joysticks in box

€8, Telaphone Bristol

2,

(0272) 653827,

ATARI BOO 48k &
ware Includes cartridges

2060 condition. Werth S400, i sel
for £220. Tel: 031 336 3360, even-
ngs. eeinburgh

ATARI 800 with Basic cartridge,
Atari 410 programme recorder, self
teaching guide and refersnce
manual, twa games, pair of joystick
controllers, excellent candition. All
for £220 ono, ‘el, Abingdon (0235}
31866 aMter 6 pr

ATOM Acorn wmnun o original
case with manual £18 ono. Tel:

652 9376 pm.

sAbrcbiyd suﬂ

ATOM disc inlerface pcb  with
sockets, 64 way connector. Crystal.
(No IC’s) complete psu in lower hall
of case. All Acorn parts. Ideal for
DIY drive a1 £15. Phane Andy. 01-646
1807 evenings (London)

ATOM progs wanted, maney for
best, starting users club. Martin, 11
Countfleld Road. Ashiord, Middx.
Membershin 6. Free taps, bug Ires.
magazines. lested softwara. Please
send long progs on 1ape, else st
ing.

ATOM software;

180+ titles for

information and/ot
chal. Steve Allen, 64 Warwick Ave,
Plymauth PLS 4BE. Tel: 0752 776082
ATOM software wanted. Alsc books,
Eurocards, etc. Will pay up 1o £5 lor
anything except Eurocards {up 1o
£10). Anything for the Atom! Send
list and prices to Kevin Ferguson. 18
Lamplaugh Rd, Exmouth EXB 36T
ATOM software. 180 tities for
straight swop, Also wanted: Word-

ck 3000; 40 colurmn VDU, 8k RAM

. books, AOMS; Information
andior chat. Steve Allan, 54 Warwick
Ave, Plymouth PLE 4BE. Phone
776082.

ATOM WANTS: 40 column VDU,
FAM card; 8271, Worapack 3000
; Super Basic ROMs, 39
tested programs. 8502 machine
code (beginners) practical pro-
grams-B8C, Atom; or just infor-

mation on abowe, Steve 0752 776082

AP100A printer £150 ono Watlord
ROM socket board. unused, £25
Bognor Regis (0243) 552176 or
551117

APPLE Europlus 48k, 2 drives, B0
/M printer card. 12-
umerous ofics pro-
for a quick

ng 01.852 3768

BASIC2 and B2Z71P disc controfler
wanted lor BBG computer, Gregory,
75 Station Rd South, Balton, Gt Yar-
mouth, Norfolk. NR31 9LZ. Tel 0493

sale. Plaase

BBC compatible Seikosha GP100
dat matrix printer with centronics.
serial, 8-bil and 7-bit outputs, plus
paper £100. Tel: Noftingham 0602
33676,

BBC 32k 1-208, printer porl, Word-
wise, Graphics. Printmaster ROM's.
Database, Spreadsheet, Draw and
other software. Tape recorder, Pres-
tel modem, Acorn User and Beebug
magazines, €350, Phane Lesds 0532
755100,

BBC # computar, complete with
data recorder, leads, joystick and
interface. Also 50 casseties. All in
axcellent condition, only nine
months old. This is a bargain At
£600. Tel: 061 231 1695

BBC B + disc drive, tape recorder,
mnnllm stand, duslcovers,
RO

wre. a
£1350 6 months ago, yours for £B70
Phone Lincoln 730421 axt 338 8 till §
pm. Ask for Mr Long.

BBC B 1203 plus 12° green screen
hi-res monitor ana stand, all in
excellent condition. monitor  still
under  warranty, also  software,
books and magazines, All for only
£305 ono, Tel: (62086972 after 8 pm

BBC B OS1 2 boxed with all leads.

manual and software. Three Acarn-

soft games and one utllity plus $ome

mags. £325 the lot Tel Medway
aher

BBC B (1-208), disc interface, Z60
disc pack (Torch). Shinwa GPEO
printer, Hantarex colour high res
monitor and £500 worn software
Total cost £2500, selling for £1800.
Tei: 01-452 0343 eve

BBC B 1208, disc interface 400k
drive, green monitor, oyslicks,
wiew, most software, relevant books,
magazines. Besbug, Acom User
etc. 14 discs, covers, stand - £700 or
closest offer. Phone (1252) 872253

BaC 1205 +ROM board
+AXBOF/T ¢ printer ROM » Disc
Doctor + Graphics ROM + Word-
wise + disc interface + speech
synthesis + disc grive + games
asseties + discs + more. The lat
for £950, Tal: 01-226 0590 betore § pm

BBC B 1205, Acorn DFS, Word-
wise, software worth E700, 400K
doubls sided switchable disc arive.
34 floppies. groen streen monitor.
Worth £1600. the Iot for £1058 ano.
Telephane 047 283 378 after 7pm
Kevin Bramhill

BBC B computer, 0% 12, light pan,
pair of joysticks, Iwo cassetle
recorders, Graphics Extension and
Toolkit ROMs. printer lead plus
loads of saftware. £399 ono Phone
Bylloe! 43831 aftar 6 pm

BOC model B, 12008, a5 now, plus
Jor: leads, books (including
Ravanced User Guide),

worth of saftware [games). Bargain
a1 £340 [ono). Tel: Bradford (0274
£34035, after 6.30 pm.

{Forth, View, eto ), software.
ture, mamwnsuoﬂ j. Will partly
separate. David Loach, Abingdon
(0235) 20005 evenmga

BBC modal B, DFS, £375 ono. ATPL
ROM board £30. Wordwise original
manual £25. Acorn Teletert adapior
£175 ono. Disc Doctor. manual £20
Graphics Extension, manual £20.
Dl lotactacs ghrads. T80, Fhoge
evenings: 750600

BBC B wanted F250 paid. 6502
second processor wanted, (150 paid
or exchange for 48K Spectrum with
hardware/saftware. BBC _talnlex
adaplor_also wanted. 150 paid
Phone [05827) 89152

BBC disc Interface kit £BO. Intel
B271 disc conwralier, £50. Wordwise
AOM, + manual, original, boxed
€30. ATPL sidewise board. as new
€35, 1-0 pperating system on carrier
£20. Ring Ganterbury {0227} 750600.
BBC model A 32K with Graphics
ROM and Basic 2 with two joysiicks

cass

and manual for
computer and  Graphics ROM.
Offers? Ring 0924 404507 after 7 pm.
BBC model B with |ﬁyﬂltks uﬂﬂ
over £150 of
games, €150 of lwop it GBM 51
and cash. Tel: Northamgtan 410859
BBC model B with disc interface,
1-208 and Basic 1l plus lots of soff-
ware; £300. Also 80 track double
sided drive {uncased) with A0/B0
switch. Offers? Phone Martin on
Malmesbury 4:
BBC model B, OFS & sidewise, £425
ono, Teletext adaplor, as new. £175
ona. Cumana dual 100k drives (i
height) with PSU £205 ono. Original
Disc Doctor and Graphics
ROM, £20 each, Wordwise. £25
Electron £185 ono. Canterbury
750600

U T R R R S S

1 FREE PERSONAL AD SERVICE 1

[ Sell your old

Fill in the

form below to a maximum l

pass on
of 32 words (one in sach box) and send it to Acorn User Free Ads, 68 Long Acre,
letters, and ddress

] London WC2E 9JH. Use capital
phone number. This is a service to readers - no companies please. One entry per
form only, and we cannot guarantee any issue.

remember your name,
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Disc Drive Multiplexer
+  Noswitches
= Nasoftware
L No extra cables or connectors
g g This is a very simple low cost altermative to buying a disc drive for
The System That's An Education every BBC i This unit allows up ta 4 BBC it b acae
In Itself the same single or dual disc drive using the standard m\ommm.ds
The unit operat ! ly switching the disc interface si
COMPUTER BASED AUTHORING The multiplexer copes with simultaneous access and will lun«nhunr
If you are involved in teaching, whather in school or or more BBCs disconnected or tured off. The unit is ideal for use in
industry whatever your subject then QUIXLEARN will schools and offices and saves having to purchase several drives for up
interest you. No need 1o search for ready-made 10 £500 each.
educational software. QUIXLEARN now enables you the The unit is complete with ${t. cables as standard but cables upto 10fs.
teacher to design and write teaching material can be supplied. The multiplexer has it’s own power supply.
You need have no programming experience. QUIXLEARN Prices:  £75.00 for a dual unit with 2 x 5f1. cables
ig easy 10 master but with powerful facilities. £135.00 for 3 quad unit with 4 x $1t, cables
Construct lessons containing text and pictures in colour us- Plus 15% VAT
ing TELETEXT characters or your own set of 128 graphics Postage & packaging £1.50
characters. Include questions for the student to answer — Extra cable at 60 pence per foot.
you decide how the lesson proceeds, Link a lesson to
casselts tape for simultaneous audio Instruction. Set VIA Board
up your own libraries of text and pictures far use in dif- This extension board gives the user extra VIAs (equivalent to 6 user
ferent lessons, Ideal for preparing lectures, training ports). The conncction is made (o the M1z Bus and the VIAs can be
courses, advertising material and demonstrations. decoded 1o appear in pages & FC & FD. Up 1o 4 bogrds can be daisy
Designed to be used with the chained to give 12 VIAs,
BBC Model 'B' (0S1.0) and disks, (5% ") The board can be powered from +3v, +12v DC or 9y AC
QUIXLEARN is supplied on disk, with audio cassette, and Price  £60.00 each plus 15% V.AT
instructional material included. The disk and cassene con- Al products will be supplied on a Sale or Return basis to Schaals,
1ain a lesson which will teach you how to use the system. Colleges and Government Departments.
Price £75 {incl. VAT « PEP) For further details contact:
State 40 or BO-track D!SK DRIVE BENWICK ELECTRONICS
Payment with order $ Church Street, Wimblington, Nr, March, Cambs.
QUIXTOR LIMITED, 7 HASLEMERE AVENUE, EE1S008
HALE BARNS, WATS 0AU, td March (0334) 740508
QUIXLEARN was developed as part af an Open Tech praject J

( { A Pl —r . o { = e k =

Miere Resouress Wimlle

Southfield House, 11 Liverpool Gardens, Worthing, Sussex BN11 1RY
Telephone: Worthing (0803) 213174

BBC Model B £399.00 Acorn Teletext Adaptor £225.00
BBC Model B Disc Interface £469.00 Allows the downloading, storing and running of programs vie
BBC Model B Econet £446.00 Ceefax, transmitted free of charge, pages con also be saved and
BBC Model B Econet & Disc  £516.00 TSt p har
Acorn Electron £199.00 Aearn Bl £375.00
— This superb meny driven graphics package allows high quality
CAD at 8 modest price. Needs 8502 2nd Processar and dual B0
Acorn 6502 2nd Processor £199.00 teack dics drives, 8 must for all design teams.,
This allows the BEC Model B ta run faster with greatly increased
memary especially in high resolution graphics modes, the packaga Acorn IEEE 488 Interface £325.00
includes Tube software, the Iatest version of the DFS & NFS Provides computer cantrol of cumpn.me scientific and technical
called DNFS, a Rom containing Hi-Basic and a ¢ ork in industry and education
User Guide,

Acorn Word Processor View £59.00
This Rom based word processor has many advanced features
including macros, still one of the best available on the market

Acorn ZBO 2nd Processor £299.00
If you have wondered haw to make the best use of your BBC for
Business, then the Z80 2nd Processor and CP/M must be the
answer. This package comes with 3 suite of business programs,

including Memaplan, Fileplan, Graphplan, Accountant, BBC Basic Acorn Spreadsheat Viewsheet £59.00
{ZB0 Version), Cobal, Neculeus Aid], P A new from Acornsaft comes in 3 16K Rom with a
Basic. This software alone is worth hundreds of pounds and with comprehensive manual, it is compatible with view and.the 6502
CP/M you can buy any of the programs written for this 20 processor.
operating system.

Mass Marco Assembler £35.00
Dual 800K Disc Drive £359,00 A superb machine code assemble in Rom, includes comprehensive

‘manual where the user is introduced to Mass and given slep-by
step guide 0 writing Source code and assembling 1 using Mass
Alsg includes a ulitity disc with many useful routines.

Superb British made disc drive unit ideal for use with the 280 2nd
processor.

All prices include VAT and delivery
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PROGRAMMER'S
REVENGE

The Programmer used to play the adventure games
found on mainframe computers. He thought he
could do better. He tried. His friends urged him to
publish.

Not for thugs whose idea of intellectual recreation
is to go around beating up hapless trolls, Revenge is
a puzzle adventure game set in a strange but beauti-
ful landscape closer to home than you think. Some
problems require hard lateral thinking, some are
merely whimsical: all are deeply satisfying to solve.

Text compression is used to fit a novelette-length
game into your micro. The program understands
commands of up to four words, with a large
vocabulary. Over 300 locations, save and restore
facility. Characters you will meet on your travels
include the Programmer himself.
A superior quality adult adventure game. Spend
your winter evenings exploring!
Order form:
COLISOFT, PO Box 195, 53 Carlton Road,
Oxford OX278Q
Enclose cheque/PO for £8 incl., made payable 1o
COLISOFT, plus your name and address.

FOR THE BBC 32K ONLY - CASSETTE
(Further enquiries to C. Jack. 53 Carlton Road, Oxford OX2 7SB)

BBC VoLumE CONTROL
At last turn your sound UP/DOWN or
OFF with this variable volume control.
Fitted discreetly to the back of your
Beeb. Easy to fit. Some soldering

necessary.
Kit parts and step by step
instructions.

Only £2.80 inc.

RACEY DESIGNS
47 TWYCROSS RD, BURBAGE
LEICS LE10 2SF

of

BBC
POOLS PRbE
PREDICTOR RAClNG

WITH 11,000 MATCH DATABASE ANALESES

Now in its 3rd successful sesson, Mayday
Softwarss Pools Predictor has héen mado

vore powerful with & new and unique
11/000 Mateh dotabase. Seven separt fore.
casting techniquos have besn combined 10
give you the best forecasts yat And. just as
a8y 10 use, is Our hew Racing Analyser, This
uses the racecard from your daily paper o
analyse any horse race—and it's yours for no

BOTH PROGRAMS
FOR ONLY

£8.99

exts chasgel
+reaes Also available for the Spectrumessrrs

MAYDAY 181, PORTLAND CRESCENT

SOFTWARE STANMORE, MIDDX HA7 1LR

l FREE ADS

BBC model B 120, § moriths ol
plus casseite and software. All as
new £300 ono. Tel: St Albans 63981
avenings.

BBO ewsdd 1 1208, Tintio I phi
joysticks, cassetle recorder, lead:
Low. of sofware, magazines. and
books. Hardly used. All for £340
Write to D Francis, 12 Exster House,
Halltield Estate, London W2

BBC model B. 1208, DFS, Word-
wise, Disc Doclor ROMs, software
incluging Spelichack, Acorn Graghs.
and Charts, Gemini Database. 100k
Cumana CSS0A disc drive. VGC
£500 ono. Owner emigrating to
Canada. Berkhamsted 5518,

BBC model B, Acorn DFS and
speach chips, brand new Software,
books and joystick_included. Only
€475 ong. Phone Taunton 4f
evenings.

BBC model B 0812, Basic Il
recorder, |oysticks, books, mags
ang software. Cost £530 new. Bar-
tain at £370. Telephone Manstigld
{0623) 81098;

BBC model B with 1-2 operating
system  Absolutely unused and in
pertect condition, £330, Write 1o Mr
D Leach. 104 St. George's Square,
Pimlice, Londan SW1 for immediate
response

BBC micro books, all in mint con-
dition, far sale or exchange for BBG
graphics and assembly books. Tale-
phone Mathew on Lisburn 79065-
avanings

BYTE back issues wantec: Jan Io
Dec 1980; Jan, May 1o Dec 1962; Jan
to Dec 1883. Plenty of American
magazines avaisdle 1o oxchange.
Sm Edentield Gardens, Wor-
Coater Park. Suroy K14 TDY.

£400 cash paid for BBC B with disc

ItF + drive + 12 + Basic Il

£326 105 above withou! didrive, €260

paid for Beeb only. Prices open to

negotiation Tel: (0522) 694961 after
m

CASIO FXG02 wamed by degree
student. Phone 01-330-1554

CANON 2 * 100K disc drives with
intarface. paraliel

model 1/L2 48K. no reasanable offer
refused New Kaga monitor £75. Tel
0438 811062, Hertfordshire.

CANON PJI0SOA ink-jet colour
printer for sale. Absalutely 85 new

No offers. Deliver around
south Essex for price of patrol
Phone Chris (1:43G 8851, working
hours only

COMMODORE 64. C2N cassette

recorder, joysick, Inreduction”lo
Bas\: parts 1 and 2, s
e Ne valon £350. i sel rm

:2|D Will sell software at £50 SeD:
ately. Phana Meifod 224,

CONTACTS. Janathon Reynolds, cio
Australian Embassy Rome, 215 Via
Algssandria. 00198 Rome, [taly
would like BBC users to swap Info,
pass on tips. eic. Please write.

CUMANA disc drive for sale. 400k
double sided. double density. BO
track, awn power supply and lead.
Including manual and formatting
disc. £250 ono. Also for sale: Word-
wise, £22. Tol: (0222} 758807

CUMANA 4otk grve for quick sale,
with caie for BBC B, perfoct wark-
ing condiion. £100. g 831 7411 Ex
282, day

CUMANA 100k disc drive, used four
times only. Could deliver around
Bristol Tel 0272565148

DAISYBAND printer.  Plugs  into
serial interface socket. Upper and
lower case Works pertectly with
BBC computer €8S ono. Ruislin
0344

400K disc drive for sala. Microwars
ZL242 dual doudle sided 40 track
isc system, with leads ulilities,
mains powered. £239 oo T
BO5166 evenings

100K disc drive, Cumana, with PSU,
& months old, boxed, with cables
and 10 disks - €90, Tel: Winchester
(0962) B83965.

DISC drive £50. AcorniOlivetti 40
track §S wr In working order
bui needs mechanical adjustment
Workshop manual available. Norih
Herls. Area. Aries, tel: 058-283-3837

DISC drives. Dual 800k Winubishi s

wn PSU and metal case:
Grl!pad with Wil CAD software, as
new. £100. Morphy Encore Ghess
compular including Ni-cad_battery
pook: CO0, Tel: 01-743-1579 (even-
ings]

DISC drives and Interface: dual dfs

40 track drives with Kenda double

density intarface. As new, cased

cavles, ulilities. Capac

o atters. Phone Tunbridge
Wells (Kent) 0382-33434 anytime.

8271 disc inferlace chip wanted for
cash_Teleptione Broadstane (0202)
BU26B0 ater 7 pm,

DRAGON 32, joysticks. cassette.
software warth £320+ . Swap for
arinter. monitor, o telétext adaptor
for BBC B. D Barker, 38 S Aidans.
Ave, Grangstown, Sunderand SHZ
GSF, Tyne and We:

DISC _intertace.
AMCOM DFS, ufiities disc and
manual; allows Page to be set 1o
£1500 and 63 files par disc. £60 ano.
Tel: 00D 567488, evenings.

DRAGON 32, joysticks, cassetle and
software worth £320 + . Offers? 38 St
Aidans Ave, Grangetown, Sunder-
land SA2 9SF, Tyne and Wear D,
Barker,

complete  with

DRAGON micro plus Delta DOS.
Joysticks, cover and all cables. VGC
Also disc u.nu CSS.M smwara
{ousiness ar es)

Conatdar spin ror oz S0z

DUAL single ided 40 track disc
drive with Ao disc upgrade, £300
ano. Also Torch 280 card £150. 0262
710566, Farnham, Surrey.

EARLY copies of computer maga-
zines for sale in perlect condition.
Some bound. Sae for list. Burton, 37

reen Road, Southsea, Hanls. Tel
(0708} 811780,

ELECTRON joystick interface made
by Signpaint_Brand new and with
instructions. £15 ono. Tel: 858 8780,

EPSON RX80 F/T, few manths old,
hardly used. Mo longer needed. In
orlgnal packaging, ss new. Quick

£250. Phone Luton
1055!1 iD@M
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ARIADNE SOFTWARE LTD

| COMPUTER SOFTWARE CONSLLTANTS TSL
275 Kansal Aosc, London wi . Ter 01 SES S408

Ariadne Software Ltd

have vacancies for

ASSEMBLER CODE
PROGRAMMERS

to work on BBC BITSTIK,
Microtext, Compunet

Pleasant informal work environment,
considerable responsibility, and the
opportunity to work on advanced systems
software. Salary negotiable depending on
experience.

For further information write to Personnel,

Ariadne Software Ltd,
275 Kensal Road, London W10,
‘ or phone 01-969 6488

& * AIRBRUSH * H

$/ A Graphics tool for the
BBC micro B
Check these features:— |
* Amazing Airbrush effect on
Screen.
* QOperates in Modes 0 and 1.
* Screen LOAD and SAVE
options.
* Variable ‘spray’ area.
* Example Mode 0 picture on
disc.
(The Orion Nebula)
40-Track Disc Only.
Send cheque or p.o. for
£7.95 to:-
P. Sharpe,
Llwydfan, Minffordd Road,
Penrhyndeudraeth, Gwynedd
LL48 6AU.

BBC/ELECTRON*

Compatible Joystick
£1 095 Include VAT and P&P

& - ecron
Special Features: requires.
1. Firm grip handle [\?ﬁ‘d‘i:
2. Self centring 10 use
3. Dual fire buttons it

4, Plug direct into A/D socket
- no software/interface required
5. Suitable for most
joystick games 4
6. Rugged construction , o
for durability s>
Available from all

od BBC Computer
Dealers and Chain

tores. S
Or Mail Order only e,
from.

TRADELINK U.K.

Dept. AU, 21 Broughton St.. Edinburgh EH1 3JU
LT![ 031-5567 4138

Distributor/ Dealer enquiries welcome

Harrier"
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HIGHLIGHT SOFTWARI
B.B.C.+ELECTRON
READ - RIGHT-AWAY

FIREFIGHT

T LT

lllll AR

REUGS

0 haden words,

Sherbourne Close, Barry, 5. Glam. CFS 540
B, Telophono: (0446) 745482 |




MOTROBEIBAMIHIROBONBNE
@ Micro Power are an official service and information centre, and we are major suppliers to 8
@ Government and educational establishments. We stock the complete range of Acornsoft and m
Micro Power software as well as a wide range of B.B.C. Micro and general computing books.
Our expert staff are always on hand to provide advice and assistance in the relaxed atmosphere :
of our showroom. PRINTERS L
@ COMPUTERS Epson FXB0 . o a640 | | @
EpsunRKSOF.‘T sl Ciiieieas.. 268.90
SU M M ER SPEC'ALS Juki 6100 Daisywheel . R .. 375.00
B Smith Corona TP-I dalsvwhee\ veesnieares 27020 E]
B.B.C. Micro + Cassette Recorder AND Cannon PW1080 Li.... 33258
Five Micro Power or selected
Acornsoft Tapes ...... ©i...399.00 ACCESSORIES
:g E mx: :9‘“’ EFS; 1‘:‘::’ e ﬁg% Acom B.B.C. cassatte recorder(inc. leads) . .. .. 35
a b8 0 Mol D ’1‘“ B epes - a0y | Morwood B.B.C. cassene racorder (inc. leads) 29, 95 @
. plos BN Eooam £ o010 Sureshot self-centering arcade joystick ...... 18.22 i
Acom Electron + Cassette Recorder OR Micro Power potentiometer joystick ........ 12.95 £
Five Micro Power Tapes ............ 199.00|  Acorn Disk Interface [Free 1.2 ROM if req.) 97.00 . @
1.2 ROM upgrade .. .. 1150 -
B MONITORS Speech synthesiser pius cartridge socket : a
Kaga 12" Green Screen ................ 123.05 vlwfm"d;zm"ggxr"n’g““"“d’ s gg%
Ferguson TX Monitor/TV ... ceiee. 33696 G dwise wordprocessor ROM .. ... 45.42
Sanyo DM2112 12" Green Screen ...\ 7495 Electron Plus 1 printer/joystick interface .. 59.90
Microvites 14” RGB/PAL and audiooutout .. 28875 £ 5o Electron joystick intarface
Microvitec monitor (p\!im:) 5 . 286.85 (inclicing cazietis} 24.96
Microvitec monitor (malal] . ATPL sicawsys RAM board ... .. . 45,00
Plinth for above .......... s Telewxt adapter (Free 1.2 ROM if req). ... 225.00
@ DISK DRIVES Softlight EPROM programmer ... .. . 75190 m
Printer cables (parallel or serial) . ... ... 1550 ]
Pace 40 track 100K . 15640  System Sac (B.B.C. canvas carrying cnse; . 1995 .
@ Pace 40 track double sided 200K . 22080  3M unlaballed disks {ten) . ., 9 - a
Pace 40/80 track double sided 200/300K ..., 241.50  Scotch D/$ D/D disks EBox of ten
Pace 40 track dual drive 200K : 31050  Maxell 3" disk ..............
@ Pace 40 track double sided dual drive 400K .. 43470  Disk storage casa . . . @
Mitsubishi 40/80 track double sided dual drive Vinyl dust cover for t:ompumrs “disk dnves.
A00/BOOK . ... ..ot oritors and printers .
B Torch 280 Disk Pack 80 track double sided Stack light pe 9
it g Parfect .. B03.85 Tutor Mate Munnur stands .
AMS HFD 3055 37 ’m" - 199.00 ‘Wide selaction of computar llllﬂs and printer
ribbons in stock.
ALL PRICES INCLUSIVE OF VAT, ALL ROADS LEAD TO
B We provide free fitting for all firmware MICRO POWER! @
a
Shamroom: MICRO POWER LTD
Northwwosd Wousa, North Straet
l Laeds LS7 24, Tt 0532] 458800

Miail Order: MICRO POWER LTD,
Dopt. AUS
‘Shospscar House, Sheapscar Strmet Sauth
Loncls LS7 1AD; Tel. (0632) 434006
SmdcnsAE locowcu e listing
boaks.

CARRIAGE FREE
for ALL hardware
and software snly 5 ot

(=)
©
S
®



announce 6 new models of
Mlcmpub d drive, manufactured and
assembled in Ihe North West, for the BBC
computer.
‘These drives are ly compatible with the rwo
c formats. They are based on the

Prices from Feea]
Also: High Quality 3
Prices from

Each Micropulse disc drive is supplied with a BBC
cabir' formatter utility disc and comprehensive
m manual for the BBC
computer.
For further d
Northern Computers,
Churchfield Road,
FRODSHAM
Cheshire WAG

RD
0928 35110

481 EXTERNAL ROM
THE tﬂh?} BOARDS

For the BBC Computer and the
_ Acomn Electron

Manufacture

4 BRITISH MANUFACTURE 4 Al
4 HARDWARE-BASED ROM SELE

INTERACTION BETWEEN UTILI
© SWITCHTO m)uwm ROM

i IN"I UDES
SELECTED
£ INCLUDES BB
NCLUDES SIMP
IST PLUG IN AND

%
o hurchfield Road
HAM

AB Desig
Avacus. Bu,.r.., Macines
A

CargllAddison Wasiny
Cumana 1
CYB Dusign

Data-Techaoiogy

! Boo)
Nodtharn Campulors.
Opus i

Pace
Paw Systams
Pees Sharpe
Py

BEAM DESIGN

For architacts, enginesrs, surveyors, builders. ete.

Analysis of simply supported beam with any combination of multiple
point loads, u.d. loads and trianguler loads

Stoal beam design o BS.440 with selecion of suiable single and
double sections from standard range of RSJs. Channels, UBs and UCs.
Timber design 1o CP.112 permits choice of species/grade nmi single,
double or triple built-up members.

® Allows user to instantly switch between :
brows through the entire range of suitabl
@ Dutput to printer for L.A. checking includes all lo
max_ hending moment, deflection and full details of =h en section{s).

@ Separate graphics version displays BM and SF diagrams {but not stes!
or timber sections).
® nmrahr. for BBC modsl B, Cassette £40, disc £45,
Send large SAE for specification showing printout.
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l SMALL ADS

Advanced User Guide binders
St plastic backed, titled, open fl
ting bing

[
\ngursley\la\n sncnngmn Cheshire
10

W Backup valuable discs including
dual format 40480 types. Disk Duph-
cator I, persanal use only. requires
Acorn DFS, 40/80 track disc, £8.95.
H. Spurr, 13 The Avenue, Trimley St
Mary, Ipswich IP10 0TT.

B Beeb cheat sheel for Gnly £1
You can cheat on 10 of your favour-
ite games. Cheque/PO and SAE to L
Dawson, 3 The Meadows, Rainhill,
WMerseyside.

MW BBC Morse code trainer 520
wpm. Exercise tapes available.
Hellography. Learm o 1ead flashing
" at pem. £4.50 each. Mr Cas-
ssn % Oswaiale’ Glose, Ovenden,

Halltax, W. Yorks

W BBC/Electron.  Image - ultimate
tape back-up copier

Gaynes Lane, Upminster,
Essex AM14 2JR.

B Compact BEC disk drives. Group
purchasing dual D/D 51" uomo.
quarantee VAT, carriage inclu
Unboxed: s/s £262.50. d/s !‘32000
Boxed: sis £286.65 /s [351.05
including utility disk, manual {+
power £30), Baldock 895405,

W Copier. Back-up capler FanBC a
0512/ Electron 100%
Copies almost anything. £3.50 ik
nibal Software, 145 Woodville Road,
Cathays. Carai!

] copies most protected
discs. Supplied with manual. Please
specify 40 or 80 track disc. £8.95
from Integral Software, 11 Grove
Park, Bangor, Co. Down, N Ireland
BT20506.

W Dictionary for View: check your
spellings with this fast menu-driven
program. Singleidual disc system
fully expandable from the 6000
words supplied. £10. Polarsoft, 9
Grayshot Drive, Blackwater, Surrey

M Discounts on computers and per-
ipherals, most makes, farge and
small, hardware only. Some used
equipment_bought and soid. T

Ascot 26875 or Crawley 883853,

&

isc drive. Cumana CD8DOS dual
double sided 40/B0 track, switch-
able, witn manual and formatting
disc. As new. Cost £465, selling for
anly £300, Tel- Maidenhead 73769,

W EPROMors ulities. ROM writer
writes _initialisation code, “help,
‘command routines for you. RF 5.
program formatier. ROM capier

50. D. Ligter, 37 Powicke Drive,
Romiley 5K6 JEG.

M EPROM programming service
Send your programs on tapeldisk
ana create your sideways ROMs.
Bk~ £15, 16k~ £28. Ms G Gouyon, 51
Codenham  Straight.
Basildon, Essax S516

W Epson RXB0F/T and Teac S 80trk
disc drive. Together £350 ano, will
sell saparately. Ring 555-3586 after
Spm

B Floppy disks (5:" wilh five yoar
warranty). SS50 40 track £1.18,

$50D 40 rack €149, SSD0 80 track
£2.19, DSDD 0 lrack £2.43, 500 pack
mailing labals 1" £4.95, 500
sheet 11° x a. list nng ‘baper £4,85,
350 printer cable (1 metre) £8.95
All prices inclusive. Send SAE for
ifst 1o Mistry Micro Services, 75 St
Margaret's Road, Bradford BDT 2BY.

W Games. Frogger arcade game
{cross the river + road). One-armed
pandit with hold, nudge + gamble
Both in made 2, full sound + colour
graphics. Both for £3.99, Cheque/PO
10 8 Houghlon, Gresnoasik, Brose-
Iy Lane, Kenyon, Nr Warrington,
Unncashire. To. 082-676 3525

L K. Draws full map,
three magnifications, blow up any
sectian, tull on-screen editing, save,
load, screen dump, €5 SAE for
examples and manual. BHL Soft-
ware, 310 Darley Avenue, Chorlion,
Manchester M21 2HS.

W Hijacker Ii Ultimate disc back-up
ulility. £5 inC. Also ‘Cypher’. gives
password protection 1o discs. T4 inc
SAE for details, other programs.
Aggressiva Software, 14 Elmors
Road, Sheffield S10.

 Home Accounts BBC B. Extensive

and user friendly. Up to 360 trans-

actions. Automatic standing ordars.

£385 inc_R. Brookes, § Thirlmere

Avenue, Elland, Halifax, West Yark-
re.

W "How-To" move software from
tape to disc. Utilities + extensive
text. hints, tools. HE:OmmEnﬂEd
frustrated disk-owners. £5. RA-Solt.
22 Marriois Close, Felmersham
MK43 THD, Beds. 0234.781730.

W Journal index system for BEC ‘B’
Plus disc-drive. Create then Search
your journal article database, Holds
journal name, Vyoar, auth-
or(s), title and commant for up to 700
articles. Search by author, journal
andior  user-defined  keyword
dictionary of 250 wards. A truly pro-
fessional program already used in
Universitios and other educational
institutions, 40 track ~disk - state
singie/double sided. Single/doudie
drive, £20 including manual, from K.
A. Spencer, 74 Dovers Park, Bath-
tord, nr Bath, Avon,

W Joysticks - lop quality at amazing
low price. Only £10,95  pair. Easier
w0 handie and faster than others
costing twice as much. Cheque/PO
10 Peritron. 21 Woodhouse Road,
London NiZ SEN.

B Motal BEC micro car badges (ow!
design), 2 colour. Also Spactrum car
badges, 6 colour. £4.25 each includ-
ing pAp from: Hawthorn, 80 Victoria
Street, Hyde, Cheshire

B Money, Money, Maney. Proven

rams for all harse racing or
football pools forecasting. Send £12
to The Buiranics Co. Penjerrick
House, Budock, Falmauth, Cornwall

W Music teachers/students. Three
big programs, full graphics, CSE & O
level dictation, exam format, many
levels, TOK48 cassette £7.90, disc
{40/80) (state) £8.90. Tried & Tested
R & . 14 Chalaners Hill,
Steeple Claydon, Buckingham MK 18
2PE.

W ‘Nutcrack Tape 2 Tape
Tape 2 Disc isc 2 Disc + Dlu;Z
Tape: €5. Rompull + Tapedump:
Super disc menu. £5. ROM- lnm;
system generator: £5  R-Soft,
ULarioi chase, Faimersham MK
7HD, Beds. 0234-781730.

W Pools BBC 32k Enter the Pools
with the most successtul program
available. £7.50 complete with
manual and up-to-date daiabase £
Grosby. 10 Lodge Avenue, Man-
chester M31 1LL

W Printwise adds pawer 1o Word-
wise/Epson. Simple commands re-
place messy control codes. Also
Greek (FX only), macros, aulonurm-
bering! £12.50 [disc) or SAE details.
Astrosoft, 39 Latimer Way, North
Pickenham PE37 BJY

W Programs wanted far new soft-

ware company, Good rates paid for |

your own original material. Cotlage
Software, 3 Conrad Drive, Worces-
ter Park, Surrey 01-330 1554

W ROMboards?7? Fit 3 ROM Exten-
sion Sackel to your BBC keyboard
instead. Usa any number of ROMs
Rapid change over. Easily fitted
£17.95 inclusive. Steelappeal, 3
Hambleton Close, Blandtord,
Dorset. (0258) 53742,

W Search complete Acorn  User
index for that valuable nintpro-
gram/articlerets in only & seconds
Create/edit your own index of mags/
photos/recards erc 40 Irk disc with
Tracer program and A L. index, €10,
Woodsolt, 12 Copsewood Ave,
Nuneaton C¥114TQ

B Single-sheet printing on a tractor-
only printer (eg Epson AXBOT)? Use
Lefter-Trac, the unique carriar
wallet. Up fo A4 size, £2 30 or £3.85
tor twa {incl ). Cheques Letter-Trac,
£0 Box 272, Complon Martin, Bristol
8518 6PY. Tel, (0781) 62445,

B Small company? Good product?
Noed professional marketing? Hard-
ware, software, non-technical, any-
thing for micracomputer market
considered. David Winrow Market
ing. PO Box 9, Northwich, Cheshire
CWa TTP.

tas in mode 2 for BHC. Large
16 * 24 sprites tully compatible with

Generafor program
manual supplied for only £589 +
70p php. | Cornes. 3 Knowsley Park
Lane. Prescol. Merseyside L34 3NA.
Tel 426 1202

® Stripper Il New version. ultimate
tape back-up ulility. Many new
features. For BBC, Electron. Only 4
inc. Sae for gelails, ather programs
Aggressive Software, 14 Eimore
Road, Sheffield 510,

 Timetabling: 40/80 _disk-based
formatting and analysis. Friendly,
sophisticated, avoids ermrli E?E
Yorke House Softwar

Streel, Oundie, Pul-rmruugh e
4EJ. Tel: 083272382

W Torch Z80 disc pack plus soft-
ware, BBC B plus disc interface.
BBC_grean monitor, Total value
£1400. 5 monins young, Selling price

. H. Hegschmidt, London 730
1831 after 7 pm

M Torch 280 card plus BEC Basic
spreadshest, Wordpro Filer. Un-
wanted gift. £275 - unused: original
AOM software also unwanted gifts
Offers? Telephone West Drayton
441582, evenings only

M Unwanted prize - must

£1800 on personal computer. wn!

Q734 474985 evenings.

W Wordprocessing (View, Word-
wise), printing, listings: dot-matrix/
aaisy whes! (various siyles). Cheap,
accurate and fast. Collectideliver in
London area, Phone Mr Davies on
01833 4040

£10 SMALL AD SERVICE

Mue for £10 made payable to Redwood Publishing. This is
address or phone number. Send chequ
lﬂnm User Small Ads, 68 Long Acre, London WC2E 9JH.

‘your name,

T

1
C RN R
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DIARY l

ACORN
ABUSER'S

D

Astounding
action
by Amstrad

IT1S unusual for Acorn Abuser
to benchtest machines from
other manutacturers, but this
month we make an exception
for the Amstrad H1f1. This
machine is so different from
conventional micros that Her-
mann Hauser was heard to
comment ‘Was istes?'

Imagine a machine with no
monitor or qwerty keyboard,
but physical icons, in-built
radiowave interface  and
three-speed disc drive and
you'll realise why Kai Gooney
will describe it as ‘the shape of
things to come’ nex! year.

The principle behind the
machine |s distributed com-
puting. Whereas current homae
micros have a central micro-
processor driving the memory
chips and peripherals, he
H1ft has peripherals which
drive themselves. The central
board merely focuses the cur-
rent input device to the current
output device. Amstrad calls
this central board the ‘ampli-
fier’, a term s00n to become a
household word

The input devices are a
three-speed  disc  drive,
cassette  recorder  and
swilches and dials on the
amplifier. Of these the disc is
the most notable. It is an
internal Amstrad design and
the company has made a sur-
prising choice.

According to a spokesman
the ‘turntable’ (Amstrad name
for disc drive) will take either
Tinor 11in discs at any of three
speeds-33. 45 and 78rpm
With most makers going for 3in
or 35in drives, this may seem
surprising. However, Amstrad
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is hedging its bets, as the
spokesman menlioned the
possibility of a ‘compact’ disc,
presumably 3 5in.

Even more amazing Is that
the discs are read-only serial

access, surely the biggest
quantum  leap  backwards
since  Sinclair  microdrives

The large surface area does
however give a massive
storage capacity and, at
78rpm, performance should be
better than the aforemen-
tioned microdrives

Rather than going for baring
colour monitors as  output
devices, the H1f1 has a pair of
S0-walt loudspeakers  with
optional ~ earphones.  This
results in astounding sound
effects for a new range of
arcade games, although
experts  believe  colour
graphics could be difficult
Amstrad do sell colour moni-
tors. but these only receive
BBC programmes, so there is
obviously an Acorn link-up
here

Software authars will have
to learn new skills, as the H111
has a non-standard Basic
We'll describe it later on when
we have worked oul how 1o
use it

Amstrad makes it clear that
most conventional program-
ming languages are no good
because they have no struc-
ture comparable lo the basic of
the H1f1. Whilst it is incredibly
simple 10 program the H1i1 to
produce sounds identical to
the human voice or musical
instruments, it will take time to

icons, radiowave interface? three-speed

generate any numbers

The system software design
is brilliant. Amstrad has reas-
suringly conlinued the policy
ol releasing products when
they are finished Conse-
quently the operating system
is not 0.1, it doesn’t hang off
the back of the machine, in fact
it doesn't exist at all. A look
inside the amplifier proved
there are no standard micro-
processors. ROMs, or RAMSs,

but cheaper, less sophisti-
cated circuits
After  detailed  analysis

Acorn Abuser found thal the
work of a processor and the
obligatory 64k of RAM was all
being done by a single transis-
lor. Damn clever.

Amslrad has recognised the
need for machines that will
communicate with each other
and has provided an ingenious
solution. Rather than opling
lor network interfaces which
are slow and localised, H1fl
has a radio interface called a
‘ner' (something of a mis-
nomer because it can do
nothing with tunes). Software
is input via the tuner and pro-
cessed directly without the
need for storage on casselte
However, software can be
saved onto cassette and
Amstrad claims this could cut
cosls by 90%, so software
houses shauld rush lo support
the H1f1. Hmmmm. The tuner
shares the same irritating limi-
tation as the disc drive in being
read-only. bul we are sure an
enterprising company will pro-
duce a cheap writable tuner

Envelope of the mon

Ms. Cherry Hinton
Acorn Computers, Ltd.

Fulbourn Road

Cambridge, CB1 4JN ENGLAND

84, Texas

WALL  these  business
machine rumours! According
to the rags it's an Advanced
Business Machine, it's an
Acorn Business Machine, iU's a
Personal Waorkstalion Range,
it's based on the 6502, it hasn't
got a Z80, it has got a ZB0, the
big one’s a 68020, it's a 16032,
i's an 80286. Of course, pre-
diction is a little difficult when
Acorn are 50 secretive. But it
you read Acorn User, it's as
easy as ABC.

WDOES Oric Muser know
something we don't? We're
just hearing reports from the
Palace that as well as Prince
Andrew being an Awviafor
addict, Prince Charles is
dating a girl called Diana. .

WMARKETING man Tom Hair-
brush has received an apology
from Computer Weekly over
an afticle they published
naming him ‘Tom Hamburg'
Uncle Tom, as he's known to
his friends, described the
article as 'the pits of journa-
lism’

WSPEAKING of pits, it's a trifle
embarassing for Auntie Acorn
when the Acorn-sponsored
car crashes on Acorn race
days. R&D are said to be
releasing the 10  engine
within a month’. (That's just
longer than 28 days)

BMESSAGE to an Acorn
director. Our Editor wants his
£5 loan back — or he'll spill the
beans aboul his guilar playing.

BANOTHER Acorn director in
trouble is Peter Winalot for
blowing the engine on a Ford
Calerham racing car on a
practice circuit at Silverstone

WHAD anyone heard of MSX
before Chris Curry started
being paranoid about it?

BIT WAS so nice 10 receive a
postcard from Barry Wooden-
1op an his holidays. He goes to
Silicon Valley each year 'to gat
away from it all’ Oh Barry, il
you're reading, there are two
‘r's in ‘squirrel"

BWHY doas Acornsoft's new
marketing manager Jeremy
Piston-Engine wear such oul-
landish bow-ties? Is he one of
the elite?

WASTOUNDING fact 1001:
Computer  Concepts  boss
‘Chas Moir is a carrot fanatic.

B TRIED typing the command
‘daylona’ in on View?




TWO SENSATIONALNew petenses  BRC
FROM SUPERIOR SOFTWARE MICRO

STl K.

Amulti-stage arcade-style game inwhichyou take control of
a 3-stage rocket equipped with 4 side lasers ond o central
laser cannon. Not only must you defend the rodset against
the & types of cirding alien, and avoid the asteroids ond
fireballs, but you must also attempt to dock the separate
stages of the rocket together. Stunning grophics, sound
effects, introductony tunes, hi-score ond rankings. Ancther
excellent program from Superior Software.
(HEYBOARD or JOYSTICKS)

From the author of Percy Penguin, Mr. Wiz is o fost-actionmulti-scene
game. Guide Mr. Wiz around the garden to eat the chermies whilst
avoiding the evil gremlins. The gremlins con be killed by dropping
apples on them or by throwing the aystal ball. Extra points <an be
gained by ecting the magic mushroom, but beware , . . this is the
home of the gremlins and makes them permanently furious! Sound
effects and tunes, hi-score, rankings. Superb arcade-style action.

(KEYBOARDS or JOYSTICKS).

WE PAY UP TO 20% ROYALTIES FOR HIGH QUALITY BBC MICRO AND ELECTRON PROGRAMS

SUPERIOR SOFTWARE LTD. FHERIELREC Y
Dept.AUI0,Regent House, X

Skinner Lane, Leeds 7
Tel:0532 459453



BRPOCRREREVNERME

Clamber up the pipes,
dodging the cascading
ball bearings to despatch

the Weevils and Super- [5

weevils using your spray
can. Features oxygen

,'4 cylinders, bonus letters,
|

belt lever and panic
button.

NEW PRICE! B.B.C. and (il

Electron cassette: £6.95.

B.B.C disk version: £9.95.




