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Communicating with the outside world can present its own special
problems. Fortunately help is at hand for BBC users in the form of
Nightingale and Commstar.

The Nightingale modem has become the standard by which
others are judged. Combining simplicity of use with frue
multi-baud rate operation, Nightingale can provide access to
both Viewdata (1200/75 & 751200 baud) and full duplex (300/300
baud) systems. Furthermore, Nightingale can be expanded to
include auto dial/auto answer facilities with full software conftrol.
Commstar THE communications software for the BBC, is now beffer
than ever! The new enhanced version now available on a 16K
Eprom is totally compatible with the new Master Series BBC
computer. Commstar's features are too numerous to list here, so

please ask for a fact sheet. :B

Available also for Commstar, is a Technical Appendix Manual for advanced users. |«

Nightingale and Commsiar are available direct rom Pace of from good dealers everywhere B a8
Nightingale Modem £99.00 Nightingale/Commstar Combination £119.00
Commstar ll £29.57 Commstar Technical Appendix £5.00

Please add cariage and V.A.T. to the above prices. e
P & P (UK.): £0.75 with Nightingale £2.50. m E
Comprehansive fact sheets are available for these and other Pace products T1MACELZTS

PACE Micro Technology
Juniper View, Allerton Road, Bradford, West Yorkshire.

Tel. 0274 488211 Telex No. 51338
Prestel Mailbox No. 274 729306
Telecom Gold Mailbox No. PCE 001

Int. Tel. No. +44 274 488211




bl BANANAD

Suitable for virtually ALL computers with 54” drives

whether single or double sided. If a single sided drive, then you

will be able to get twice the storage as you can flip these over.

:

Specification:

*Double Sided Double Density 40 or80 track

* Hub Reinforcing ring means TOTAL reliability

* Truly REVERSIBLE with 2 notches & Index holes

* TWICE the storage at HALF the cost!

* Perfectly suitable for Double Sided Disk Drives

* All our bananas are individually certified

* Made to our specifications by a major manufacturer

* Lifetime warranty on EVERY banana

* You can't afford to keep driving to your disk shop with prices like
these. Just pick up the 'phone, & we'll have them at your door in a
trice!
If you don't need disks today, just keep this ad.

* Only when stocked. Please understand that we can ONLY despatch
vour order when we have RECEIVED it, and even THEN vou will only
GET IT when the Post Office get around to DELIVERING IT.

* Grown exclusively by: e

DISKING (MU) [ Access ‘ ﬁ|

FREEPOST
Liphook I
Hants. GU30 7BR L
Tel: (0428) 722563 (24hr Order Hotline)

If coupon clipped - just call

 exc VAT

.98 inc VAT per ten-pack)

* Post To: DISKING FREEPOST Liphook Hants GU30 7BR

o Tel: (0428) 722563 (24hr order hotline)
. Please rush me
- plus P&P at £1.09 per box. Total £11.04 per box inc VAT.
- P&P is 86p/box for 3-5 boxes, 69p/box for 6-9 boxes

: Ten boxes or more are POST FREE.

boxes of bananas at £9.95 per box

Official Government orders are welcome.
FREE ‘Go Bananas' badge with every ten-pack

All orders despatched in 4 hours

Name

Address

8 i S PRIy T p e ST e
I enclose cheque payable to DISKING or please
debit my Access/VISA card No:-
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9 News

All the latest happenings and new arrivals in the ever
changing world of your BBC Micro.

o 64 Machine Code

Vol. 4 No.7 September 19B6

Managing Editor How to harness the power of conditional loops on the

Derek Meakin 6502: An introduction to flags and the Program Counter.
Features Editor
Mike Bibby
Deputy Features Editor 67 Ad ventures
E;;Zrc:;:?ﬂ??; From the depths of Twin Kingdom Valley to the heights of
Peter Glover Hampstead, our expert adventurer is the guide you need.
Art Editor

Heather Sheldrick
Associate Editor 1 01 V D U 1 9

Alan McLachlan : - ]
Reviews Editor How one of your BBC Micro’s most powerful graphics
Christopher Payne commands can create the illusion of animation.
News Editor
Mike Cowley

Technical Editor 1 02 Begin HEI‘E
Mike Cook
Advertisement Manager The mysteries of arrays revealed: Why they're needed
! John Riding and how to use them.
| Advertising Sales
Mike Hayes
Peter Babbage 108 Master Class
Editor in Chief, ! ; ;
Database Publications QOur evaluation of the Master considers two items of the
Peter Brameld built-in software — View 3.0 and Editor.

Tel: 061-456 BB35 (Editorial)
gg‘l—:ﬁg 2333 {Admin.) = &
1-45 500 Advertising)
20 DE‘I-4§0|:|]1?1 (Subscriptions) » 1 1 2 BOdv BUIldlng
ele : 72:MAGOO1 . . : . : :
T'|.i?l21.é5;}'1 MONREF G Qur electronic wizard turns his thoughts to circuit design
Quoting Ref. MAGOO1 with a look at logic gates and Carnot maps.
Prestel Mailbox: 6145688383

Published by:

Database Publicati Lid, 2 H
i Europa Hl::u.uﬁafnghﬂ.t:r Road, 1 33 M Icrﬂmﬂll
| Hazel Grove, Stockport SKT GNY.
S i Mt e The part of the magazine you write yourselves — your
E18 ~ UK & Eion (Saaring ey news, views, brainwaves and moans.

E42 - Rest of world (airmail)

E i e B 145 MicrolLink News

The Micro User welcomes program list-

ings and articles for publication. Material itain’
'gs and articles for publ A monthly progress report on the growth of Britain’'s
should be typed or computer-printed, and i i i i

preferably double-spaced. Program list- nationwide on-line database for micros.

ings should be accompanied by cassette

tape or disc, Flease enclose a stamped, \__

self-addressed envelope, otherwise the
return of material cannot be guaranteed
Contributions accepted for publication will /-
be on an all-rights basis.

¢ 1986 Database Publications Ltd. No GAME OF Mumber of pears Left = 11
material may be reproduced in whaole or in INCOMEs E&

part without written permission. Whila

be held legally responsible for any errors in : - & . asaaas -
articles, listings or advertisaments. : :
The Micro User is an independent M : L B N N N N
publication and neither the 88C norAcomn 3 2 P ea r P Icker E E
t:r‘:umﬂurers Ltd are responsible for any of o . hHesH .
the articles in this issue or for any of the i idi i - - =
kb dusinbabokoh Can you avoid colliding with : amsmamman ©
Mews trade distribution: Diamond Euro- Plastered Patrick in your : TEE N E. £ g
press Sales & Distribution, Unit 1, i g :
Eu'gafg HOEU, Ivl'fhnusa, l_ar!laJ Hasti 5, attempts tﬂ Suwiue as a? I‘iIISJIJJIIIIIIIIIIII!IIIITI'FI"I'ITFTE
ast Sussex TN35 4NR. Tel: 0424 i i

Eant Su k professional pear pickers:




 UTILITIES

61 View Preview

QOur versatile screen driver for View
lets you preview a whole page at a
time, complete with highlights.

105 Basic Events
Control of events can be difficult from
Basic unless, of course, you use
this powerful routine.

119 Learner

Add power and flexibility to your
word processor by teaching it those

special key sequences.

T
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20 Software Scene

A feast of games here, from the zap
and blast of Psycastria and Airwolf
to the subtleties of Graphics
Adventure Creator.

27 ROM Roundup
The Speech System from Computer
Concepts comes under scrutiny. How
does it sound?

34 Hardware Scene

We investigate the potential of the
combination 6502 second processor/

controller board from CMS.
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EDUCATIO

MICRO USER

DTI Modems

A look at the modems-in-schools offer:
Has it been sufficiently thought out?
1 Pendown

An evaluation of a ROM-based word
processor specifically aimed at the
junior to infant range.

Dyslexics

A guide to the way the BBC Micro
can be used in overcoming dyslexia,
with some useful dos and don'ts.

Software

Our experts cast a critical eye over
some of the latest releases to reach
the education scene.

Any Questions

This invaluable program allows you to
create a series of multi-choice tests.

Letters

Our reflection of the lively staffroom
debate on the role the BBC Micro
can play in education.

B

Acorn: The Future?

Jo Stork looks at market trends and

asks some pertinent questions about

the future of the BBC Micro.

Application

From structural reports to contractors
wages, how the BBC Micro provides

valuable support for a surveying
business.

Spreadsheets

Getting to grips with operator
precedence is simple when it's
explained as well as this.

34
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corn's BBC Master Series bring exciting new levels of FI‘O[ 'C H S(_wRFF N OPER A TIO\; J gg:
sophistication to a proven family of micro computers e A AL 4
Unfortunately, not all monitors on the market can do Touchtech 501. desianed for
justice to the Master Series’ colour display capabilities operation with all CUB meta
That's why more BBC users choose a Microvitec CUB cabinet monitars — the ultimate
colour monitor than any other — because every model in the in user friendliness.
CUB family is a masterpiece of high performance British design.
The clarity, depth of colour and rock steady image seenon a BBC

CUB display allows the user to exploit graphics and text to the C et

ot e s AP
full - just ask for a demonstration of a CUB alongside someone OI\U ¢XI IBLE
else's monitor and you'll be totally convinced. For free, full colour brochure contact 1132

n the meantime, the picture above amply demonstrates
why a CUB is a delight to the eye in more ways than one

AR R N

e o ot ol st B o i Futures Way, Bolling Road, Bradford BD4 7TU, West Yorkshire
1441/M154 : ' Tel: (0274) 390011/726500. Telex: 517717 MVITEC G

Available from Hagh Street Computer Retailers and branches of W H. Smith, Boots, John Lewis Partnership Laskys and Curmys




0707 52698 or 0707 30913 F.senivess
Potters Bar, Herts EN6 2BP
UNBRANDED 5'" DISCS SWIVEL BASES PRINTER RIBBONS
Certified lifetime warranty FOR MONITORS Mixed types for quontity breoks, 1 &
hub rings, envelopes, labels 2 off's if ordered with other 5% x 70
Prices per 10 Discs 10+ 30+ products.
Trocks 3+ 6+
S5/DD 40 750 680 ACORN AP 80 295 240
DS/DD 40 9.00 8.20 AP100 295 240
DS/DD 80 950 870 T, . INK JET CART. 7.50 per 4
3M 5%"  Lifetime Guorantee B BROTHER HR 5 300 280
Ss/DD 40 1190 11.00 : - M1009 370 320
DS/DD 40 1400  13.20 Pan filf revolves around 360 HR15 MS 350 300
SS/DD 80 1750 1550 12.5” filtable up and down HR16 Fabic ~ 3.60 3.10
DS/DD 80 1870 1650 G Fﬁglﬁlﬁfg%‘* by inside SO oo | CANONPW1166/1080 340 290
aM 3% TP 14" MONITORS £17.50 Red Brown Blue Green 530 470
S$/00 135 2180 1850 = CENTRONICS G.L.P. 370 320
150 D 0.0 DAISYSTEP 2000 M/S 310 260
VERBATIM DATALIFE - Al Fabric 490 420 .
SS/D0 40 1280 1240 COPY EPSON F)/MX/RX 80 300 260
DS/DD 40 1580 1540 Red Blug Brown Green 420 350
SS/DD 80 1580 1540 HOLDERS LX 80 300 260
DS/DD 80 2050 2010 Red Brown Blue Green 4.20 350 MM40L
JUKI 6100 MS 250 210 !
COMPUTER LABELS —, €105 160 130 i
Continuous fanfold  Price per 1000 A Red Brown Blue 250 210
*gfgmg'ﬁm hﬂfg E-E%ﬂ; 2200 Fabric 370 340
? : / 2200 SS 310 275
e g / b0 40 30
102 x 36 470 440 KAGA KPB10/910 340 290
e 2ioh no-of iobele: Doross ' Red Brown Blue Green 530 470
sheets (1 2 or 3) M/TALLY MT 80 M/S 400 320 et
9%” BACKING SHEET FOR FIXED NEC PC 8023 360 300 g:fgﬂ“éo
TRACTOR Price per 1000 OK1 80/82 160 1.30 "4
2,000 Red Brown Blue 2.40 200 i
70 x 36 3 ocross 4.00 : it oi PANASONICKXP 110 750 630 |5% x30 &
89 x 36 2 across 6.60 Adjustablé (with arm) £19.80 Fadedipigen 0al ;
QUENDATA 2000 MS 310 260
102 x 36 2 ocross 6.70 Desktop £13.00 Fabric 490 420 | Tiltlid Cream plastic base
Magnifying Cursor Line. SEIKOSHA GP 80 205 240
ENVELOPES oo | paper Height Adjustable Clip. GP100/250 295 240 | Plastic
110 % 220 A%axB5 Paper Thickness ﬁudjustment GP 500 390 330 Library
wm Self seal 500 11.90 SHINWA CP 80 M/S 400 320 g?fe *h
sr'n x . ;
m.:gninu Banker PRINTOUT BINDERS SMITH CORONA > fon,
Gummed 70gsm 500 980 EL 1000/2000 M/S 850 7.90 Ay
Band : Fabric 3.90 3.60 : Mmﬂ
324x229 12%"¥Q" Comectable 5.00 4.70 :
Manilla s2lf seal 250 1790 STAR GEMINI 10x 15x 1.60 1.30
90gsm Red Brown Blue 240 200 | DISC BOXES
R NL 10 560 490 | MM100  5%x100 1190
{‘EOM PPTER PAPER WALTERS WM BO M/S MM 70 8% x70 1090
Plain, fan uld.. “:nclrlin perf Ba_gm 4 MM 50 5% x 50 890
5 HTCE .
- e b R T If the ribbon you require is not listed | MM 40 3% x40 890
11x9% 60 2 1300 1220 Adjustable hardback ring binder ring 0707 52698 and let us quote Mini Box Rexel 5% x 30 500
80 2 1820 1460 for 11 x9% 12 x 9% con't poper Library Cose 5% x 10 1.50
EXACTAM 70 2 2150 1890 40mm paper capacity All MM baxes anfi-static with lock.
11%x9% 90 1 1370 1150 BLUE RED or BLACK DISC MAILERS 4
EXACT A4 Fixed Tractor Feed £4.90 each . Priceeach 50+ 100+ DISC CARE
N%x9% 80 1 1675 1420 : Rigid Cardboard 5% Head Cleaning Disk with
100 1 2900 2750 set/5 indexes £2.30 holds up 1o 3 discs  40p 28p 15ml cleaning solution 550
PR'"TER LEAD @ Educational and HMG orders accepted. ® Trade enquiries. @ Personal callers welcome.
Cenironics leod to connect BBC to
EPSON KAGA CANON efc 5
1 mir—- 6.50 ALL PRICES INCLUSIVE OF POSTAGE & PACKING — i d‘i‘t' Eg'r-g 0707 52
2 mir— 850 Please add VAT at 15% Orders 698

TN _ i H-l_'l' Tz _imhe uu_ ]
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MORLEY ELECTRONICS

The Marley Telatext adapter introduces you to
the world of Teletext at a price that wont break
the bank. Inside it you will find the latest in
sacond generation Teletext chip technology,
which unlike our rivals who are still using chips
designed more than eight years ago, will be fully
compatible with any future advances in the
Teletext system.

With the Morley adapter you will get a unit that
automatically tunas itself in to the required
station [no more massing around with
screwdrivers in the back of the case), a user
friendly menu driven program, easy to follow
instructions and a 12 month warranty. Add to
this the free downloadable telesoftware and we
are sure that you will agree that we are offering
you one of the best bargains on the market
today.

For technical details please ring Morley
Electronics on Tynaside (091) 262 7507.
FEATURES

® Advanced design uses the latest technology
will handle ANY future enhancements to the
Teletext systern eg: full field: B bit data transfer:
2k pages etc.

. —

I g

@ Simply plugs into the Plus 1 interface.

@ Low power consumption, less than 200ma.
Optional power supply available.

® User friendly menu driven software including
extended OSCLI and Osword commands for
access from BASIC programs.

# No user-RAM required (PAGE remains at
default value).

#® FREE Telesoftware, no access charges. (at
present updated weekly.)

® Save selected pages to disc/tape for later
retriaval.

@ Full access to all Teletext services and
channals eg: CEEFAX, ORACLE, 4-TEL.

® Gives you a real-time clock at your disposal
1*TIME).

® Free software upgrades to allow for any
enhancements to the teletext service. Eg: extra
channels, full fiald data on cable & satellite
systems etc.

® Easy to follow comprehensive user guide.
#® No hardware limitations, it can for example
recaive virtually unlimited numbers of channels.
& Works with Solidisc SWR.

@ Utils disc available including printer drivers

allows pages to be selected and dumped direct
to a printer {no more TV or Radio Times to buyl.
ELECTRON TELETEXT ADAPTER

Electron adapter now available, including
emulated Mode 7 allowing you to run long
Adventure type programs. Please ring for details.

Mow available the first true MEGA capacity RAMdisc for the BBC or
MASTER computers.
This fully compatible unit, currently available in either 1 or 2
megabyte versions comes complete with operating software on
ROM, power supply, battery backup and a comprehensive user
guide, add to this our usual 12 months no quibble guarantee and
we're sure you'll agree Morley have done it again.
FEATURES
1 Megabyte of RAM connected to the 1 MHz bus,
Used with the supplied ROM software programs and files may be
saved and loaded from the RAMdisc in the same manner as from a
floppy disc with a large increase in speed, for example, a 20K mode
0 screen takes about 3-4 seconds to load from disc and about
0.2-0.3 seconds to load from the RAMdisc.
The RAMdisc ROM operates as a utility ROM working with the
current filing system rather than as a separate filing system.
Therefore ensures compatibility with any DFS.
The RAMtisc can be selected by a ®* command to take the place of
any drive number from O to 9. If the RAMdisc replaces a floppy
drive as O for example, all commands addressed to drive O will be
intercepted by the RAMdisc. The default drive no. is 4.
‘Dangerous” * commands such as *COMPACT, *COPY, *BACKUP
etc are intercepted and the BBC's RAM from page 2 to &7FFF is
saved to RAMdisc workspace, and may be recovered using a *
command. This prevents accidental corruption of any programs/data
in RAM you may have been using at the time. The save operation
delays the * command by just under 0.4 seconds. The BBC's RAM
can also be saved by an interrupt-driven routine which can be
enabled by a * command. 7
The filing system wedge ROM supplied supports load/save, byte
file access, all relevant OSFSC commands, and contains a formatter,
verifier and 'sector’ editor for use with the RAMdisc.

Catalogue structure allows up to 2,709 files.
APPLICATIONS
Programs and ROMs can be written to take advantage of directly
accessing a single RAMdisc, allowing the possibility of spreadsheets
with more than 512 x 512 cells, million-character documents with
immediate access and editing of any section, manipulation of 2
floating-point arrays each with 228 x 228 elements, a fast-access
database with 10,000 100-character records, or even just a large
printer buffer!
Accessible through the user's software for direct storage of eq:
basic procedures, variables, large arrays etc which can be
downloaded into the BBC's RAM or read directly. (We are hoping to
be able to supply an extended basic ROM late this year, to allow
‘transparent access' to the Ramdisc, which will effectively expand
the BBC's RAM to about 1020k.)
OPTIONAL SIDEWAYS RAM UTILITY (suitable for use with
any 16k SWR)
Sideways ROM images can be saved to the RAMdisc under a
special directory which, when enabled, will be used when an
unrecognised * command is trapped for the ROM to load sideways
ROMs from disc into sideways RAM. The * command will then be

p

passed to the new ROM image and if still unrecognised the mext
ROM will be loaded. If no ROM loaded from the RAMdisc
intercepts the * command it will be passed to the current filing
system as usual, ROMs on RAMdisc can be individually disabled in
the same manner as ‘real’ ROMSs in the BBC itself. Up to 104 8k
ROMs= can be saved onto the standard 1Mb RAMdisc, and the total
load time (excluding time taken by the ROMs to process the
command) for 100 ROMs is just under 9 seconds. All relevant
control software for disabling/enabling ROMs etc. is provided.
{Supplied on ROM.)

EPROM PROGRAMMER now available programs 8, 16 and 32k
EPROMS connects to the user port software available on rom or
disc.

Version 1 economy uncased with standard DIL socket.

Version 2 deluxe cased with ZIF socket.

DESFAX 7 — Now you can run your own TELETEXT service!
Incorporates the powerful editing facilities of DESIGN 7, again with
Teletext adapter interfacing.

Stores up to 100 of your screen designs on a 40Tk disc or 200 on
an 80Tk. Page selection by 3-digit number HOLD, REVEAL, page
linking, individual page delays etc.

PLUS — a powerful CAROUSEL facility permits continuous
slide-shows. Only one disc access for every 16 screens — reduces
wear on drives. Smooth animation, variable speed text printing, built
in printer dumps. Sample data disc and 22 page manual included.
Beats all other systems for ease of use and versatility.

M/B software DESIGN 7

Easily the best value Mode 7 screen designer on the market today.
Design any mode 7 screen, from simple MENU pages to full
CEEFAX standard. This program is an invaluable aid. Designs can be
saved to disc as automatically numbered files or the program will
convert the screen into a Basic Proc.

INTERFACES DIRECTLY WITH ADAPTER allowing
CEEFAX-ORACLE pages to be selected and dropped into editor
screen for alteration, saving, or conversion to BASIC. Allows
channel change from within program.

R ———————————— e T T L Ll
To order please fill in and send order form to: MORLEY ELECTRONICS, Unit 3, Maurice Road Industrial Estate, Wallsend, Tyne and Wear NE2B 6BY.

Please send me. Qry. O Morley Teletext adapters @ £74.45 inc. VAT & P&P. Qty. U 1 Mbyte RAM disc @ £199.95 inc. VAT & P&P.
s OO0 Telel?:l software on Rom @ £24.95 inc. VAT & P&P. Ory. 0O 2 thtn ARAMdisc @ £3-49.95r inc. VAT & P&P.
q“l &' Qty. O Taletext software on Disc @ £23.95 inc. VAT & P&P. Qty. O Utils ROM i@ £18.95 inc. VAT & PAP.
» 'r"t't" Qty. O M/B DESIGNT screen designer @ £8.95 inc. VAT & PAP. Cty. O Eprom Programmer V.1 @ £18.95 inc. VAT & P&P.
o Qty. O Teletext utilities on Disc @ £5.95 inc. VAT & P&P. Qty. O Eprom Programmer V.2 @ £27.95 inc. VAT & P&P.
i-'ﬂ Qty. O Optional PSU @ £9.95 inc VAT & PAP. Qty. O Desfax @ £24.00 inc. VAT & P&P.
b NEB. ROM or Sideways RAM software S
must be purchased with Teletext
Please delete 40/B0 Adapters.
MNAME PHOME No. CHEQUE Mo.
ADDRESS
POSTCODE

Please allow 28 days for delivery.
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on its way?

ACORN is on the verge of delivering the latest
addition to its machine range — the Baby BBC
Micro. Weighing in at around £500, it is
expected to arrive any day — despite the fact

Listings
on-line

ALL program listings
contained in The Micro
User will from this month
be made available for free
downloading on Micro-
Link, the UK’s fastest
growing electronic mail
service.

They will join hundreds
of programs already
available on the national
computer network.

Commstar
for BBC

THE long awaited
enhanced Commstar 11
comms package is about
to be released.

Top Pace programmer
Andy Hood has expanded
Commstar Is 8k ROM
into 16k of code.

It provides advanced
communications options
such as rapid access
pull-down menus, full 80
column scrolling Ascii
terminal with a switchable
onscreen help menu, plus
an offline text editor.

Prestel emulation
facilities on Commstar 11
have been improved also,
with the inclusion of an
off-line mailbox editor,
thus saving on telephone
connect time charges.

that company officials
are still denying its
existence.

The Baby BBC - top
secret codename BB — is
believed to come bundled
with monitor, 34in drive
and software.

As such, some experts
are already viewingitasa
potential Amstrad basher
in the low end of the
business market.

Usually informed sour-
ces suggest that the new
Baby will be highly com-
patible with existing
Acorn models, the main
drawback being possible
lack of user ports.

It is claimed that it will
look very much like the
Master, but will lack
interfacing apart from an
expansion bus.

The Baby is likely to
incorporate a revised
ROM and will come
bundled with specially
written software from
Acornsoft and other com-
panies.

It is being viewed as a
successor tothe BBC B or
as a low-end Master
targeted at Acorn’s
stronghold — the edu-
cation market.

However not everyone
feels that the Baby BBC
will be an overnight
SUCCEess.

“It depends entirely on
the user port situation”, a
leading educationalist
told The Micro User.

“If they are limited — as
rumour has it — then it
might well turn out to be a

case of having to throw
the baby away with the
bath water.

“Mind vou, if there is
an ample number, then we
could have a new child
star on our hands”.

One report, yet to be
confirmed by either party,
is that Acorn has already
made an arrangement for
Dixons to market it
during the critical pre-
Christmas period.

Asked about the Baby
BBC, an Acorn spokes-
woman told The Micro
User: “It's very interes-
ting speculation™.

CHRIS Curry has re-
signed from the board of
Acorn — the company he
helped found — amid
reports that he had felt
restricted since Olivetti
took control.

However the man who
started it all off with
Hermann Hauser back in
1978 has not totally
severed his links with
Acorn.

General Information
Systems, a company he
set up earlier this year, is
to market Acorn’s Com-
municator work-
station.

Mor will he be short of
expert advice about the
machine. For GIS already
employs 12 former Acorn
people instrumental in
developing the Communi-
cator.

While Acorn itself sells

Curry
quits
Acorn

the machine to large
systems houses, the GIS
team will offer it under
their own label for specific
market applications.

One area in which they
hope to make major
inroads with the Com-
municator is in the prin-
ting industry.

Curry is reported to
have reduced his
shareholding in Acorn in
order to help finance the
new operation. Back in
December, 1985, his hold-
ing had dropped to 5.8 per
cent of Acorn's shares.

BARGAINS GALORE AT

THE great northern
showcase for the BBC
Micro is shaping up to be
a treasure trove of new
products and bargains
galore.

September 26, 27 and
28 are the dates when the
Electron & BBC Micro
User Show lifts the cur
tain on the great pre-
Christmas shop window
at the Renold Bulding,
UMIST, Manchester.

Upwards of 75 manu-
facturers and suppliers
will be exhibiting, and
most have already
indicated they will be
bringing new products
along to the show that
traditionally marks the
start of the busiest buying
season for BBC Micro
OWNErs.

Hobbyist, business and
education users will find
plenty to interest them
among the latest hard-
ware and software de-

THE BI

velopments — and of
course there will be the
usual bargain price offers
of former top sellers.

Care Electronics
promises it will have its
own Master cartridges
“‘readily available at
about half the price of
Acorn's” and a ZIF
socket version for users
who want to change
eproms quickly.

Also from Care will be
a non-volatile Ram in
cartridge format for the
Master and an extender to
take old BBC ROM car-
tridges and make them
work on the new mach-
ines.

Viglen will be releasing
a Master console unit
priced £79, a £16.95
system allowing use of

SHOW

ROM cartridges via an
adapter and providing
four easily interchange-
able cartridges on the
Master, and a £700
Winchester system which
holds up to 112Mb and is
capable of being dualled
to allow back up.
Norwich Computers
will have a new utility
ROM for Wordwise Plus
called Pen-Friend which
provides many of the drop
down menu facilities nor-
mally associated with
more powerful word
processors, and will be
offering the Complete
Wordwise Plus handbook
at a special show price.
Amcom Software will
be demonstrating its edu-

Turn to Page 14
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The BBC Micro is playing an increasingly
important role in medical research throughout
the UK. Here MIKE COWLEY investigates the
way it is being used in a unique project to
establish whether or not the traditional British
cuppa can cause ulcers — or even cancer.

IT was a routine oper-
ation for surgeon Rory
McCloy. But it led to a
discovery which may well
send shock waves
through medical circles
worldwide.

The patient that day
was a 25-year-old inmate
of a mental hospital. He
found himself in theatre as
a result of having swal-
lowed a clinical ther-
mometer six months
previously.

Using a flexible tele-
scope, McCloy had little
difficulty removing the
foreign body from the
stomach.

As a matter of course —
as he explained later — he
wiped off the “green
slime™ which by now had
coated the thermometer.

To his amazement it
read 43.5 degrees centi-
grade — a temperature at
which you can cook an
eEge.
“It occurred to me that
this must have been the
highest reading recorded
during the time the instru-
ment had been in there”,
recalls McCloy.

“*For as with any
clinical thermometer, it
would reach its maximum
temperature then remain
there until it was shaken
down™,

The revelation led him
to postulate on the poss-
ible problems that might
be caused by such
extreme temperatures in
the stomach or other
sections of the gastro-
intestinal tract.

*1 was well aware that
extreme hot or cold can
cause changes in cells, so
I began to consider the
possible links between
these and ulcers and even
Cancer.

“And that naturally
made me think that if
there was any connection
then it may well be that
the actual imbibing of
overly hot drinks or food
could well be harmful. Or
for that matter very cold
drinks or solids.

“If you follow that
train of thought to its
logical conclusion, you

plays

Robert Pearson checks the temperature of the
coffee being drunk by secretary Melissa Jeffreys

vital cancer research role

can soon appreciate the
inherent danger of drink-
ing that traditional British
cuppa too hot™.

The theory remained
very much just that for
quite some time. In the
interim the surgeon found
there was precious little
research available on the
subject of stomach tem-
peratures.

Experiments

Maturally over the
yvears doctors had
occasionally given it some
thought. Round the time
of Hippocrates it had
been generally decided
that the human gut acted
as some form of ferment-
ing vat or stew pan.

This was accepted until
the 1800s when an unfor-
tunate by the name of
Alexis St Martin found
himself the victim of a
Wild West style gunfight.

While removing a
bullet from the stomach,
US army surgeon Willie
Beaumont decided to
seize his chance and carry
out a few experiments.

He came to the con-
clusion that stomach tem-
perature is only subject to
mild fluctuations, and
there the matter rested
until quite recently, when
fresh evidence began to
suggest he was wrong.

One report which per-
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suaded McCloy he was
on the right track involved
an Indian tribe in South
America.

Medical teams dis-
covered an unusually high
incidence of cancer of the
gullet among the natives,
whose favourite pastime
is to drink their tea very
hot indeed.

This was just one of the
factors which influenced
the Manchester surgeon
to attempt to seek the
medical hnk.

However it wasn’t until
two years after he had
removed the offending
thermometer from his
patient that he was able to
initiate a research project.

At this time he teamed
up with Robert Pearson, a
tutor at Manchester
University Department of
Surgery, where McCloy is
senior lecturer and honor-
ary consultant.

Both men, as it turned
out, believed there was
cause for concern in this
area. “We agreed that as
humans are the only
species that actually heat
their food, this lent at least
some substance to our
hypothesis,” says Rory
McCloy.

But it was the third
member of the research
group that was to play the
most critical role — the
department’s BBC Micro.

“It would have been

impossible to undertake a
research project like this
without it”, claims Robert
Pearson. “'In fact the
micro i5 helping to
achieve major advances
throughout medicine in
the UK".

Rory McCloy is also
outspoken in praise of the
machine. “It wasn't so
many years ago that to
get to use a computer
meant having to plug into
the university main-
frame™, he recalls.

‘““And normally the
only time it wasn't busy
was between 10pm and
2am, so that wasn’t
exactly conducive to
research. The BBC Micro
is cheap, simple to use —in
fact the perfect tool for
medical research”.

Probes

The critical task that
has been assigned to the
machine is to record
stomach temperatures
during trials.

In order to achieve this,
the Manchester team
approached colleagues in
the electrical engineering
department at Imperial
College, London.

What they needed —
and what they eventually
got — were a number of
electrical probes which
could be swallowed in a
tube and would then

provide accurate readings
of temperature fluctu-
ations during eating or
drinking.

The device which was
made available to them in
fact contains six tem-
perature probes with
which to take readings
down the oesophagus and
inside the stomach walls.
In addition, there is an
acidity gauge.

Yet even while awaiting
delivery of the equipment,
the Manchester experi-
ment had been launched.

With only a small grant
from the Central Man-
chester Health Authority
available, the researchers
at first decided to
capitalise on the resources
at hand.

Suddenly their depart-
mental offices became
one of the most popular
meeting places in Man-
chester Royal Infirmary
where it is located.

The reason? Any oneé
who dropped in could
have a free cup of coffee
as long as they agreed to
take part in the first stage
of the experiment, which
involved recording the
temperature at which they
most enjoyed their drink.

The first startling fact
that emerged was that
some people drink their
coffee in excess of T0
degrees — when people
can rarely tolerate getting
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into a bath at around 40
degrees.

“We soon got to
appreciate that the tissue
inside the mouth could
well withstand extreme
temperatures’’, says
McCloy.

The researchers were in
for even bigger shocks
when they began to
monitor stomach activity,
for the BBC Micro began
to record fluctuations of
up to 25 degrees on either
side of the normal body
temperature of 37
degrees.

Harmful

“If you can imagine
ending off a meal with ice
cream, then followed by
hot coffee, you can
appreciate how this
comes about”, says Rory
McCloy.

“All of this lent more
credibility to our specula-
tion that if such tem-
perature extremes were
taking place regularly,
they could well be
potentially harmful™.

Each person who drops
into the team’s office for
coffee is asked to fill in a
form giving details of any
stomach disorders from
which they suffer.

Then the BBC Micro is
used to cross match this
data with the temperature
at which they most prefer
to drink their favourite
beverage — and the fre-
gquency at which they
drink it.

The medical men have
also been able to call on

patients at Manchester
Royal who are suffering
from ulcers — and in some
cases cancer — to collate
details of their drinking
and eating habits in
relation to temperature.

Already six months
into the research pro-
gramme, which they
expect to take in all two
years, the team now
hopes to improve its
techniques.

“We've really been test-
ing the equipment up to
now”, says Bob Pearson.

The next stage will
involve monitoring the
temperature of food as it
enters and leaves the
mouth, then at various
points as it makes its way
down the gullet and
finally into the stomach.

“We hope to place a
probe in a lump of
mashed potato or some-
thing similar and read its
temperature all the way
down”, explained Pear-
SOM.

The sensors attached to
the probe will transmit
readings to the BBC
Micro in digital form
through the user port,
with all the information
subsequently appearing in
the form of a graph on the
monitor.

“This is now on the
verge of turning into a
major research project,”
says McCloy.

Although both re-
searchers are naturally
reticent about making any
definite claims at this
stage, they believe they

already have found some
evidence to support their
hypothesis.

“It looks as though
there may well be some
association between con-
suming very hot drinks
and food — or alterna-
tively very cold drinks
and food — with stomach
uleers “, confided surgeon
McLoy.

“But it is still far too
early to draw any real
conclusions. Nor do we
want to be seen as yet
more killjoys who claim
things people enjoy can
cause drastic conditions
without any positive
proof™.

Pressures

However the surgeons
do suggest that people
might already like to
consider the possibility
that hot cuppas may be
harmful and try drinking
them just a few degrees
cooler.

Both admit to prefer-
ring their coffee “cool”.
The medical men suggest
that many people tend to
take their drinks and food
too hot because of social
pressures.

“When you think about
it, people are always
saying, “MNow drink up
before it gets cold”, said
McCloy.

“What they obviously
feel is being helpful may
well in turn eventually
become seen as harmful.
But we’ll have to wait for
the final word from the
BBC Micro on that one™.

Rory MeCloy (Tefi) and Robert

Pearson examine the probes being used

for their investigation into possible links between hot drinks and cancer

THREE YEARS AGO

THREE years seems
scarcely the flicker of an
eyelid in the course of
history — unless you are
very young that is. And
that's just the case with
the BBC Micro.

So from this issue we'll
be taking a regular look
back at what The Micro
User covered just 36
months ago, presenting
what we hope will be a
fascinating stroll down
Memory Lane. Now
return with us to Septem-
ber, 1983...

invades USA

Acorn, buoyed up by its UK success story to date, is
busily laying plans for its invasion of the lucrative,
yet fiercely competitive — as the company was soon io
find to its cost — United States market.

The new face at Acorn charged with ensuring
Acorn makes it out there is Tom Hohenberg, the
marketing manager. “There is so much happening
at Acorn that my only real problem is deciding what
to do first”, he tells The Micro User.

A British software house plans to open a
subsidiary company in the United States simply to
cater for the BBC Micro market there. DACC
has selected Chula Vista near San Diego,
California as its base. “The BBC Micro is the Rolls
Royce of computers and Americans can't wait to get
their hands on it", says managing director Derek
Ashton. “Every model sold in the United States will
be grabbed up and I want to be first on the scene to
meet the demand for sofiware”.

Three new languages — Forth, Lisp and BCPL -
are now available for the BBC Micro. According to
a spokesman for Acornsoft, they turn the machine
into a powerful tool for the professional software
developer.

Although not officially launched until the middle
of this month, the BBC Micro has already started a
full service of downloading software over Ceefax. To
pick up the software off the air, you need a Model B,
an ordinary TV set and a teletext adapter costing
{would vou believe) £196.

Have you ever wanted to jump on your micro?
Crofton Electronics has released a replica of the
BBC Micro case made of sheet steel. It claims that it
is strong enough to support the weight of an eleven
stone man.

The BBC Micro is turning out to be one of the
most popular prizes in competitions being held
around the country. Newspapers, in particular, have
seized on the idea of giving the machine away as a
star prize. These include the Lancashire Evening
Telegraph, the Mail on Sunday, the Watford
Evening Post-Echo and The Guardian.

Watford Electronics’ new DFS is described as “a
very worthwhile package" by reviewer Jim Notman.

The low dealer margins offered by Acorn on sales
of the BBC Micro have raised the hackles of the
Computer Retailers Association — the watchdog
body for the micro trade. Acorn's margins are
notoriously small, and the CRA says it is very
eoncerned and wants to do something about it.

A BBC Micro for £3.99 (no, certainly not in
1983)? You can buy a laminated photograph of one
for this price. The plastic pictures are being sold to
schools by Computer Training Aids. They claim
pupils can get keyboard practice without needing to
go near a real machine.
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Anintelligent

When we designed a modem for
schools, we didn’t make any educated
gucsses — we ASKED teachers what they wanted.

“We need a fully intelligent V21/23 modem,”’ you said, “‘because we want to use
Prestel” and educational databases like Schoolink* and TTNS *. We'd like Hayes
compatibility, so we have a good choice of software. With autodial and autoanswer
please, and so user-friendly a child can handle it. Cost counts, so it must be

inexpensive NOW, but upgradeable LATER so it doesn’t become obsolete when our
needs change.”

We listened to what you said. Then we designed the modem which gives you

cverything you asked for. We called it The Schools Modem. At £149.95 exc. VAT,
no classroom should be without one

APPROVED
for connaction 1o
lalecOmmumication
Syslems specified
in the instructions
for use subject to
the conditions sed
aut in tham

Packages for most schools’ computers, and a variety of optional
€xtras, are available. Please contact us for details.

‘Registered trade mark s of the COmpanies concerned

MIRACLE TECHNOLOGY

MIRACLE TECHNOLOGY (UK) LTD ST PETERS STREET IPSWICH IP1 1XB ENGLAND
£ (0473) 216141 6 LINES TELECOM GOLD 79: KEY 001 (Dealerlink 72: DTB 10135)
Tl 946240 CWEASY G 19002985 PRESTEL MAILBOX 919992265




| BBC Micro

aids spinal ~—

| patients

A REHABILITATION
project involving BBC
computers is achieving
exceptional success in
enabling people with
spinal injuries to enjoy a
normal working life.

Of the first 100 patients
to undergo computer
training more than half
bought a micro within a
month of leaving hospital
and 40 were working — 10
times the employment
rate for spinal patients
without computer skills.

The project is funded
by the Department of
Trade and Industry and
the EEC Social Fund.

Skills

It uses course material
and micro-based self-
teaching aids developed
by Julia Schofield Con-
sultants to provide occu-
pational therapists with
computing skills they can
pass on to their patients.

Use of BBC computers
as an aid to rehabilitation
and re-employment of
spinal injury patients first
began at the famous
Stoke Mandeville Hos-

pital and Odstock Hos-
pital near Salisbury.

It has now been
extended to Hexham near
MNewcastle-on-Tyne, Rook-
wood in South Wales,
Oswestry, and Eden Hall
in Edinburgh.

A similar scheme is
underway at Musgrave
Park Hospital in North-
ern Ireland.

In each location BBC
Micros and Masters are
used throughout the
project, and in the final
stages of training patients
learn to apply computers
in their chosen field of
employment.

Patients who formerly
spent the first six to 12
weeks of treatment flat on
their backs watching TV
are now provided with
meaningful activity and
mental stimulus through
computers.

A special trolley has
been designed which sus-
pends the screen and
keyboard above the bed
so that even tetraplegic
patients can operate the
micro with a mouth stick.

They play games, learn

4
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A patient at Musgrave Park

Hospital in Northern Ireland

uses a BBC Micro mounied on an over-bed irolley.

basic computer skills and
receive instruction from
self-teach discs.

Once patients are
mobile again they use the
hospital’s computer
workshop either for enter-
tainment or to further
develop their skills.

A high proportion of
those who leave and find
work are home-based —
thanks to the medium of
computer communi-

cations — a reversal of the
usual pattern.

The project has attrac-
ted interest from other
countries, particularly
Australia, Canada and
the Far East.

Julia Schofield, who
earned a PhD in com-
puter science despite
being blind from birth, is
setting up a similar
scheme in hospitals
throughout Australia.

PROFESSIONAL RANGE LAUNCHED

WATFORD Electronics
has entered the serious
software field for the BBC
Micro range.

The Watford Profess-
ional Range is being
developed to cater for
those machines serving
the top-end of the market.

Spearheading the cam-
paign is a View printer
driver ROM which sup-

BY WATFORD

ports a range of print
features including under-
lining, italic and super-
sCript.

Each printer driver
offers an XDRIV -
Extended Drivers —
facility which can specify

characters and lines per
inch numerically by sen-
ding a control code
sequence to the printer.
It also defines a pad
character to stop closely
associated words being
split during formation,

Colour graphics card

A NEW colour graphics
card for the BBC Micro
has been launched by
Wild Vision.

Palettemate allows 16
colours to be selected
from a range of 4,096 and

displayed simultaneously
in Mode 2.

Colours are set up
using separate palettes for
red, green and blue which
can be individually pro-
grammed using VDU 19,

Software - selectable op-
tions allow the palette to
be used in any mode.

ROM-based utilities
software are included in
the package, which costs
£127.50.

resets all printer driver
functions, selects new
printer fonts and text
colour,

Print-out can be
paused at any stage and
users can be prompted to
change daisywheels mid-
print. Text prompts can
also be shown on the
screen during a print.

A full specification
printer driver generator is
included for other models
which allows specification
of control codes.

It also generates a fully
functional printer driver.

Printer drivers con-
tained within the ROM
can be downloaded for
modification, saved to
disc and loaded into View
in the normal manner.

Price: £32.

M;cros
collect
pledges

THE BBC Micro played
its part in the recent
Dragon Aid spectacular
for Ethiopia.

Coordinated by Adrian
Mars, the Dungeons and
Dragonathon was held at
the Trafalgar Square
Community Centre in
London.

Twao teams of nine took
part in the stamina
sapper, which lasted a
record-breaking 100
hours. Only five minutes
rest was allowed each
hour.

Acorn’s loan of BBC
Micros, disc drives,
colour monitors and
second processors
enabled visitors to follow
progress and a bulletin
board ran throughout to
take pledges. Free sup-
port was given from most
of the on-line industry.

Also two major events
were held at Aberdeen
and Basingstoke, and
many minl marathons
took place in family living
roOms.

The total raised, which
goes direct to the Band
Aid trust, topped £5,000.
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Stargazers take to the BBC

THE stars at night may
be shining bright deep in
the heart of Texas, but all
too often UK astron-
omers are frustrated by
cloud and haze when they
train their telescopes on
the heavens after dark.

To the rescue has come
BBC Micro owner Barry
Spencer, who lives in
Sidcup, Kent.

He has set up a free
public viewdatabase called

Prometheus which en-
sures British stargazers
have something to look at
every night of the year.

It contains an
astronomical database
with more than 400
records, and features a
monthly discussion of the
night sky.

Extensive use is made
of graphics with charts,
maps of stars and other
astral bodies. But because

Spencer wants the data-
base to appeal to casual
gazers and serious am-
ateurs alike he has also
included an on-line quiz, a
space adventure and a
users’ art gallery.

He told The Micro
User: “If you live in
Britain the only thing
overhead most nights is
cloud and haze.

“Therefore 1 set up
Prometheus to appeal to

frustrated astronomers
and casual stargazers
alike.

“It isn't intended to be
a definite answer to the
problem, or a particularly
academic work. However
I believe it is a flexible and
evolving system that will
tailor itself to the user,
given a degree of particip-
ation and feedback™.

Prometheus can be
accessed on 01 300 7177.

BB soft
upgraded

YOUTHFUL systems
operator Marcus Anselm
has upgraded his FBBS
bulletin board software
for the BBC Micro and
intends to make it avail-
able commercially.

Marcus, who runs
Marctel on 01-346 7150,
told The Micro User that
version 2.1 has many new
features and is also avail-
able on ROM.

The software supports
both 300 and 1200 baud,
most BBC Micro DFSs
and versions have been
produced for Le Modem,
WS52000, Demon and
Mightingale.

Among the bulletin
boards using FBBS
software already are
Musictel on 01-455 0843,
Malcomm on 01-458
9704, and Sixth Dimen-
sion on 091-417 3562.

[ B

li'l"!“"

Ht”,,t,”‘;‘@

i!‘

it Qm

’\'fw miodels .

. the M19 and Master 512

NEW FROM ACORN

Acorn has unveiled two
new machines — one that
is IBM compatible, the
other a more powerful
version of the Master 128,

The first micro is a
bﬂcngd version of
Olivetti's M 19, the second
the Master 512 which
boasts MS-DOS.

At £1.499 the Acorn

M19 will find irself thrown
in at the deep end of what
is increasingly becoming
a cut-price marketplace.
It comes with graphics
capabilities, serial and
parallel ports, high resol-
ution monitor, twin 360k
disc drive, tutorial
demonstration discs and
three months telephone

 New produc ts lined up

From Page 9

cational networking
system E-net and selling
ADFS Winchesters and
tape streamers for E-net
and ADFS Winchesters.
Trafford Computing
will be launching its £32
Fileman random access
database management
system to the peneral
public following its suc-
cessful trials in connec-
tion with GCSE computer
studies courses.
Electronics giant GCE
will be selling its Datachat
1223 modem and
software package bundled
with BBC Micro comms
pack and subscriptions to
MicroLink, Prestel and
Micronet for £79.95.
Shards Software will
have a new BBC disc
compilation of 11 games,

educational programs
and utilities “at budget
price”, a sound and light

bargain utility disc includ-
ing sound and painting
routines, and hopes to
have its major new
adventure Operation
Safras ready for the show.

Opus Supplies
promises “disc drive bar-
gains galore”, including
the best selling Challenger
system now being offered
in two versions — 256k or
512k of RAM with up to
1.2Mb of useable cap-
acity.

The company also
hopes to tempt visitors
with 5}in disc drive and
double density disc inter-
face packages starting at
under £100, and special
deals on the Organiser
computer desk. |

Micro Media will have
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special prices on its large
selection of discs, printer
ribbons, disc boxes and
other computer supplies.

Micro-Aid says it will
be the only exhibitor
selling the new WIZ Card
cursor controller for the
BBC Micro which has
eight angled directions
and sensitive fire buttons,

and the new Viziflex |

keyboard protector.

All this, plus the Acorn
Theatre where each day
leading BBC Micro and
Master experts will be
describing all the exciting
new products from Cam-
bridge — as well as the new
machines currently in the
pipeline.

The show is open 10am
to 6pm Friday and Satur
day, September 26 and 27
and 10am to 4pm.
Sunday September 28.

Helpline suppori.

As a PC compatible,
the M19 will run all the
popular software pack-
ages including Lotus 123,
DBase Il and MS Word.

“With the continued
growth of personal com-
puters as a tool in both
business and vocational
training markets, Acorn
recognised the need to
complement its computer
product range with a true
PC compatible”, said a
company spokesman.

Aimed at the other end
of the market, the Master
512 has taken its bow at
£345.26.

Apart from affering
MS-DOS, the machine
comes with a mouse,
Digital Research's (em
Collection and DOS Plus,
but falls short of full IBM
compatibiliry.

| suppliers of Acorn-rela
| products, Viglen, has

| Cumana and Akhte

OME of the leadin

education sectors of t
market as well as ho
USEers.

Viglen Products will
headed by experience
industry figure ClIi
Musson, formerly wit

Computer Group, an
will be offering a num
of new products.

“Already we hav
established a wid
product base and ar
about to launch our o
range of disc drives an
range of computer periph
erals”, Musson told
Micro User.

Hard disc
trio

THE Akhter group has
released three high cap-
acity storage units for the
BBC series of Micros.
Archive is a £999.95
10Mb tape streamer for
the BBC Micro which
interfaces with the disc
port on the Model B,
B+ and Master, thus
freeing the user port for
a hard disc unit.
Mucleus 20 is a 20Mb

| hard disc unit, plus 10Mb

tape streamer, in a similar
monitor stand to Archive,
again complete with in-
tegral PSU.

Onboard this Nucleus
unit is a 40/80 switch:
able double-sided 5.25mn
disc drive, thus making
the unit a complete
storage system for the
BBC Micro series for
£2,175.95.

Also available in the
Mucleus range is the
MNucleus 40, which offers
a 40Mb hard disc costing
£2,299.95,

BATTLE SIMULATIONS

TWO war games for the
BBC Micro come from
Design Design. Tanks, a
two player tank warfare
simulator re-enacts
Second World War con-
flicts.

Set against a large
scrolling background
players control 12 dif-
ferent tanks, each with
different strengths and
weaknesses. Combat is

resolved arcade-style.

In Nelson players fight
three of the admiral's
sea battles — Nile, Copen-S
hagen and Trafalgar.

Each is of increasing
complexity, and the
number of ships to control
gradually increases from
30 to 60.

Both games will be
available on disc only at¥
around £14,
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WORD PROCESSOR
Compose a letter, set the
print-out options using
embedded commands or

af SCters

menus, use the mail merge
facility to produce personalised

circulars — and more!

DATABASE

All this in just

Time o,

Build up a versatile card index,

use the flexible print out

routine, do powerful multi-field

sorting, perform all arithmetic
functions, link with the word

processor — and more!

LABEL PRINTER

Design the layout of a label
with the easy-to-use editor,
select label size and sheet

format, read in database
files, print out in any

Mini Office II offers the most comprehensive, integrated
suite of programs ever written for the BBC Micro — makin g
it the most useful productivity tool yet devised.

A team of leading software authors were brought
together to devote a total of 26 man vears of programming
to the development of Mini Office II. What they have
produced is a package that sets new standards in home and
business software.

The sample screenshots above illustrate just a few of the
very wide range of features, many of which are usually
restricted to software costing hundreds of pounds. Most are
accessed by using cursor keys to move up and down a list of
options and pressing Enter to select.

Is it that easy to use? Several leading reviewers have

already sung its praises on this very point.

Yet possibly the best advertisement for Mini Office I1 is
that it comes from the same stable that produced the
original Mini Office package back in 1984,

That was so successful it was shortlisted in two majos
categories of the British Microcomputing Awards — the
Oscars of the industry — and sold in excess of 100,000 units!

It was up to Mini Office II to take over where the firs!
Mini Office left off, with 32 extra features, two additional
modules, a program to convert existing Mini Office files to
Mini Office II format, and a 60 page, very easy to follow
manual.

This is the package thousands of BBC Micro owners
have been waiting for — and at a price everyone can afford!




Bikice 11

Here's what some independent reviewers say about Mini Office I1:
Menus throughout the program were abundant and well structured, allowing
complex choices to be made with hardly a glance at the pockei-sized spiral-bound
marual, and offering a wealth of user-defined funciions . .. For the money it
really is unbeatable. Dedicated word processors, spreadsheeis and comms
packages may offer some extra facilities, but some are so full of whistles and bells
you may find yourself forever in the manual or even not using half of their power.
What you get with Mini Office IT is a valiant attempt to provide an all-embracing
small business package at a down to earth price; it fulfills all its promises, and
thare's nothing ecut-rate about the facilities it provides. — Viewfax 258 (Prestel)

BBC Model B and B+
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o follow

owners

afford!

Prepare budgets or tables,

total columns or rows with
ease, copy formulae absolutely
or relatively, view in either 40
or 80 column modes, recalculate
automatically — and more!

Enter data directly or load
data from the spreadsheet,
produce pie charts, display
bar charts side by side or

i _-_Mim_‘ol..ink and book rail or
theatre tickets, send electronic
mail, telex and telemessages

SPREADSHEET

GRAPHICS

stacked, overlay line
graphs — and more!

COMMS MODULE
Using a modem you can
access services such as

The original Mini Office has been recognised as an astonishing bargain for
anpone looking for a low-cost introduction to serious software. Now the four
programs which made it up have been substantially enhanced and fwo new
programs have been added. The result, Mini Qffice II, is more than just an
introduction to serious software applications. It's good enough to fulfill the entire
saftware needs of many a small business! ... The range eatures in each
program is astonishing for a package of this cost . . . The spreadsheet is hit
as good as a program such as MasterCale which costs more than the entire Mini
Office I1... This delighiful lirrle program [Graphics] allows you to produce
prafessional looking charts to illustrate a sel of figures. — Amstrad Action

The word processor is literally overflowing with excellent features. .. The

database is very easy to use yet extremely powerful . . . The spreadsheet program
is the next little gem . . . Having used Mini Office IT for the past few days I cannol

praise it too highly. — Popular Computing Weekly
Order form
on Page 151

DATABASE SOFTWARE
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BEEBUGIREIN

The products in this price list are available in our showroom in 5t. Albans and
by mail order. Telephone your order on 0727 40303 or send the order form

to the address below. Alt

come along

and see us. We are open

ematively
9 - 5.30 Mon - Sat, and there is ample parking at the rear of our premises.
We take both Access and Visa credit cards. Simply telephone us on our
multi-line telephone number 0727 40303 quoting: Cardholder's Name,
Cardholders Address, Cardholder’s Telephone number, Credit Card number,

expiry date, order details.

PLEASE NOTE: that the mail order des

cardholder's address,

- i
TOWN CENTRE London Road

Public car park with pedestrian
Pedesirian occess to BEEBUG (signposted)
BEEBUG o=
from
Haotywall
Hill
(sign-posied)

By car =¥ Albert Street (one way)

Halywell Hill
M1 JCT 6, M25
¥

The 8018& 14-bit Co-processor for the Master 128 |s
now available. it features DOS+ and the Gem
Collection as bundled software and Is priced at
£395.Basic I, which offers extra commands over
the ariginal, is now ex-stock at under €20

Code _Description Price Inc VAT
02000 Maoster128 =~ 480.00
0202G Masterel __ 389.00
0230C 45C102 Co-Processor “Turbo” _11%.00
02310 80186 Co-Processor _ 395.00
02320 32016 Co-Frocessor
(when available) 899.00
02348 _M128 Econet Module 47.00
02358 M128 Eprom Cartridge 14.00
0240C _M128 Reference Manual | ADJ22 _l14.50
0241C_M128 Reference Manual 2ADJ23 1 4.50
0203F _'6502' 2nd Processor _ 189.00
0204F 28O 2nd Processor 345.00
0205F Acom Frestel Adaptor _134.00
0206F ] 144.00
0237F Acom IEEE Interface E 315.00
02178 1770 Disc Interface Kit : _48.00
. ADFS Upgrade for 1770DFs 29.00
1.2 DNF5 Rom ; 19.50
19.50
538
_ 69.00
_ Acom Speech Upgrad ___ 46.00
02258 _Econet Upgrade for Model B 48.00

02268 64K Upgrade Kit for B+ 64-128K _ 39.00

The Taxan KPB10 is stil our most popular dot miatrix
printer, we highly recommend if for graphics, quick
listings and NLG-type letters, making It one of the
most varsatile printers available. Used in
conjunchion with the Fontaid package it becomes
a very powerful fool,

lo_Description __Price Inc VAT
03116 Taxan KP 810 Printer _255.00
0304G _Epson LX 80 Printer 225.00

2200

pafch address must be the same as the

BEEBUG MAIL ORDER
Dolphin Place, Holywell Hill,
St.Albans, Herts. AL1 1EX
Tel: 0727 40303 — Multi-lines

® Computers
® Printers

@® Monitors

@ Disc Drives
@ Budget Discs
® Software

0315D _Cut Sheet Feeder for LX80 55.00

0316G_Taxan KP910 15" Printer _ 390.00
0319G EpsonFXB5NLQPrinfer  438.00
03200 FX85TractorFeedUnit 30.00
130.00

0300G Brother HR15X%L Parallel

; _Daisywheel _400.00
0301G _Brother HR15XL Serial Daisywheel 400.00

0310G Juki 6100 Daisywheel

0309F _Ibico LTR1 Lefter Qualily

0318G EpsonHiBOPioter
0355A _Plotmate Software Rom Version
0400A _ Printer Roller Cleaning Kit
0401A 2MPrinterlead
0402A _Epson FX/RX/MXBO/FX85 Ribbon _
0403A _Epson FX/RX100/FX105 Ribbon _
0408A_ Canon PW/Kaga Taxan Ribbon
0409A Black Carfridge PJ1080A

0413A X 80 Replacement Ribbon

0414A  Ibico Ink Roller =
0415A EpsonJXBORibbon
0418A _Juk 6100 §/5 Ribbon _ _
0406D 1179.5" Paper 2000 70gsm

0453G 2-part NCR Listing Paper (1000)  23.00
0407C 35"17/16'Labels 1000 4u0
0416A Dust Cover KPB10/PW1080A

04228 “Fontaid” Extra Disc "A” 80T

0435C _MX80 Printhead Assembly
0436C FXBO/8S Printhead Assembly bt
0437C _ RXBO/8OFT Printhead Assembly

0439C X80 Printhead Assembly

The Taxan green and amber monitors are still the
best monochrome monitors avallable, although
the Zenlth range offer a budget altemnative. The
Supervision Il is by far the best colour monitor
available and is well priced ot £378.




_ 10158 Acomsoft Revs Disc 17.00 equivalent. As the Voltmace joysticks are proving
Description Price Inc VAT 24B__Acomnsoft Revs Cass T s ooy extended the special price
Taxan KX1202 Hi-res Green 10168 Acomsoft Aviator Disc ___17.00 '
Monitor 116.00 1 Acornsoft Avigtor Cassette 1400 - -
Taxan KX 1203 Hi-res Ambear Acomsoft GXR B 28.00 Code Description __Price Inc VAT
Monitor 11600 00 acomsoft GXR B 2spg O701A AresB32 RAM Card 86.00
05564  Taxan 1201/2/3 Lead BNC 3.90 e B o : = 7400 0702A Watford 32K RAM Card 8500
05710 Stand for KX Series KTS1 29.00 M s by 11,95 0704A AJPL ROM Board for Model B 39.00
05035 Zenith 123 12" Grean 83.00 : i . 0735A ATPL Battery Bockup kit 17.00
0504G  Zenith 122 12" Amiber \ 87.00 Acomsoft Termulator Rom 30.00 07408  Aries B12 Rom Board 45,00
05306 Microvitec 1431 Stan-res Monitor 206.00 Microtexd Disc 53,00 07494 Ares B12C Adapior A 5.75
0531G_Microvitec 1451 Med-res Monitor _ 260.00 T —— 240,00 0705A 27648Keprom 3.45
05504 1.0m Monitor Lead RGB 5.75 5502 Development Pack 45.00 070464 27128 15K eprom - g 4,60
0535G Supervision lll RGB 378,00 Cregtive Sound Disc 19.00 0707A 6264 8Kram 4,50
05554 Supervision Monitor Lead 7.00 Micros in Business Disc 65.00 07084 Eprom Extractor Tool 3.45
05700 Stand for Supervision KTS2 2%.00 N e o 46.00 07090 Wattord Eprom Ergser 32,20
0551E  Single Master Plinth 14.10 i Hi Wordwise Plus Disc : 5'?'!_' 07108 Softlite Eprom Blowes 75.90
0552 Single Plinth for Monitor 12.65 - - e *==  0713A Phone 2 into 1 adgptor 6,30
. Wordwise : 28.00
0553F  Double Plinth for Monitor 23.00 C.C. Graphics ROM 25.00 D714A BBkeyFunclionkKeylabels 2,00
0554A Memorex TV and VDU Cleaning Kit 4,65 .Prlln;mn e A 2 ﬂ:ﬂ 0 0715A DustCoverforBRCBB+ 2.99
1058 _ Prinimaster (Star) : 2800 U134A DusiCoverlorMaster128  4.60
DISC DRIVES 11068 Accelerator sepp QLISF Music 500 11400
speech System inc TTS a3 OJ117A Watiord SidewaysZIF 1228

Cumana disc drives are on special offer for a A Acom speech Processor 10.00

limited period and whilst stocks last. The CDA00S | (With 1115) 10.00 B Voltmace Delta 3B Twin Joystick 17.00
exceptional value at only £274. The Disc Starter \ Voltmace Delta 148 Joystick
Pack, which s all you need fo upgrade to disc, 1 Disc Doctor 28.00 !

coniains a Cumana C5X100 drive, Acom 1770 Disc Infersheet ; 4770 O Volimace Delia 148/1 Infertace
Interace and 10 48ipi discs all for £1463. 11 Hi II'I"GI'ShE‘E‘f Disc : 5.75 "-"DIII'_I'IOCE Delta mg_

- Carataker Rom 28.00
Code Description : 11148 Interchart 29.90

0610F Cumana 100KCS10040T _SPEECH| Disc 40/80T 11.95
0602F  Curnana 400K CSX400 40,807 141.00 Cliadel 40/80 Track Dise T 11.98 Beebug Maglc Modem +
0603F Cumana 400K CS400 40/80T 160.00 11254 White KnightMKk12 Disc 18.40 __Software
0614F _Cumana CS100E excl accessories 117.00 _ White Knight Mic1 2 for | 270DFS m'ﬁ D811A Video ULA Chip
D415F Curmana CS400E excl accessories 155.00 slippery Slug Movie Maker 29.00 0812A Ato DDI002C Chip
0222F _DiscStarterPack 163.00 1011p  BBCsoft UliraCalc 2 7000 O8!4A Keyboord Conneclor
0411A  Cumana Disk Drive Guide ; 1.50 ; Thrust D|E; 40/80T Dl.'r;.'.! . i] oo 0B15A 65C02 CPU
06226 Acom 10MB Winch + fserver 1250.00 AMY Mouse 00

Acom 30MB Winch + Fserver 1850.00 AMX Désk Disc _?:.nﬁ CARRIAGE

~ Memorex discs §/S D/D 48TPI5210 _15.80 11518 AMX 3D Zicon Disc 1900 Carriage is denoted by the letter
Memorex Discs D/S D/D 96TPI 5420 25.50 1528 AMX Database Disc 19.00 contained in the stockcode, A-50p

Memorex Disc Head Cleaning Kit 9,68 AN XAM 19.00 B-£1 C-£2 D-£3 E-£4.50
: 11238 LXAM BT EEr, 00 . : U,

Library Case — 10 discs 2.25 AMX Pagemaker Plus 40.00 = £5r50 G £7

Disc Storage Box -up to 50 discs 9.00 58 AMX Superart Rom 40.00 - _ , (- 4

Lockable Disc Box (80) 17.00 " AMX Paint Pot Disc .00 When ordering several items, use
10x 481P1 §§ DD Discs 13.90 11578 AMXMind Games Disc 1430 the highest price code plus half of
10x 48TP) DS DD Discs 1220 490 each subsequent code, up to a

10x 946TP 55 DD Discs 18.90 AMX Utilitias 11.00 i i
10x 96TP| DS DD Discs 19.90 11700 Flee! Street Editor 401 e maximum of £7. For courier

25x 48TP! 55 DD Discs 3350 Fleat Sree! Editor 80T 3400 delivery use code G.
25 48TP1 DS DD Discs 43.90 Mini Office Il Cassette 1450 Overseas customers please follow
25x 96TR 55 DD Disca 43.90  173a MiniOffice Il 40T 1650 the above instructions. The VAT

4E_25x 96TPI DS DD Discs 46.20 e A
50x 48TP1 S5 DD Discs 53.90 - o 0 covers the extra postage and

50x 481P| DS DD Discs 77.90 insurance.

50x 94TP! 55 DD Discs 77.90 HARDWARE BFPO customers deduct VAT from

50x 96TP1 DS DD Discs 84.90 .o ATPL Sidewise board s still the best way of the goods purchased and add
adding extra rom spaca fo your model B, although

New items this month include Movie Maker as
reviewed in Beabug Vols No2 and the latest game
from Superior Software, Thrust ot only £11. AMS
gnter the games market with Mind Games and

Zap Zone, both of which are mouse driven. BEEBUG MAIL ORDER

Dolphin Place, Holywell Hill, (Dolphin Place is opposite
St Albans, Herts. AL1 1EX 18 Holywell Hill in the centre
of St Albans).

Revs 4 Tracks Tape : §.00
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10008 Acomsoft View 2.1

10138 View Printer Driver Cassefte g

10148 View Printer Driver Generator Disk__ 9.00 | CODE  QUANTITY DESCRIPTION UNIT PRICE  TOTAL
10018 Acomsoft View Sheet
10028 Acomsoft Hi-View

10198 Acomsoft Viewstore Rom i

1021A  Acomsoft Viewindex Disc NAME: SUBTOTAL €
10438 Acomsoft Viewspell Rom/Disc -

M00IC AcomoofBOPoscal ADDRESS: CARRIAGE £
10288 __Pascal Standalone Generator POSTCODE: TOTAL s

10088 Acomsoft BasicEditor ACCESS/BARCLAYCARD NO:
10128 Acornsoft Eiite Disc Version

10238 Acom Elite Caossette g in accordance with our compeditive pricing structure prices are subject to akteration at any time.
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Zap those aliens

]?mgmm: Psyeastria

Price: £7.95 (cassette)

Supplier: Audiogenic Software, 12
Chiltern Enterprise Centre, Station
Road, Theale, Berks. RG7 44A. Tel:
0734 303663

.

YES folks it’s time once again for some

Scenery and enemy forces are drawn
using good detail and are animated
faultlessly.

You begin your attack from the left of
the command base, flying at ground
level dodging to each side, shooting
tanks and ammo dumps. If you haven't
destroyed everything by the time you

W R, VERAARAA B -y -
[ -o-E

that when your ship is destroyed you are

1

good old zap and blast. Why reach the right of the base your ship flips returned to the start and all the enemy :
communicate with alien life forms when over automatically and you fly back to tanks and ammo dumps are replaced. f
you can incinerate em? The alien destroy the remaining defenses. This means that the only way you are &= o
command bases are located on land, at The enemy is present in the form of going to reach screen two is to wipe out ¢
sea, on the moon and in space. Your numerous fast moving UFOs. These the enemy using a single ship. Thereis &
task is to decimate all four. ships come screaming in to view trying no way you are going to achieve thisin &
Play is limited to a narrow windowin  to ram or shoot you down. Owing to their your first few minutes: The aliens come &
the middle of the screen, best described high speed you cannot wait to see the thick and fast, and their aim is deadly, ©
as Zaxxon viewed from directly above whites of their eyes before firing. You Were it not for its excessively difficult I
the ship. This provides you with a bird’s should adopt the age old technique of gameplay, Psycastria would be a 1
eye view of the buildings and weapons continual rapid firing whether the cracking arcade game.
which constitute the enemy base. enemy are on the screen or not. James Riddell ’
Your ship — always positioned in the While on the subject of the enemy ' g
middle of the screen — is allowed to craft, do watch out for the tail gunner. SOURH cvvrssrirsrnsssssisinsrasnsesiesnnss 8 v
move from side to side in order to avoid On several occasions I nipped into an ;EITPT:E;.: : r
buildings. The screen scrolls continu- alien’s slipstream only to receive a laser Vm’ﬂ fnrimne_v 8 ¢
ously from right to left, or vice versa, salvo from its rear end. T R B
depending on which way you are facing. An annoying feature of the game is

Fly to the rescue

Program: Airwolf.

Price: £9.95 (cassette) £14.95 (disc).

Supplier: Elite, Anchor House, Anchor
Road, Aldrige, Walsall WS9 8PW.
Tel: 0922 55852, [

AIRWOLF is based on the popular TV
series of the same name. The evil
General Zaranov has kidnapped a team
of brilliant scientists and is holding them
captive in his underground fortress.
You, as Stringfellow Hawke, must fly
your helicopter into this subterranean
base and rescue the scientists. With a bit
of luck you may even get the girl.

You start in the base with an
impenetrable force shield to your left
and a fast moving laser bolt to your
right. Having side-stepped the laser you
find that it is bouncing between three
security units set in a triangle.

A large red arrow points to the base
of the bottom unit, and a few well placed

missiles fired here will immobilise the
laser. When you return to your starting
point you'll see that the force shield is
now down.

One tricky little manoeuvre which
has to be mastered is flying the
helicopter with one hand while man-
ipulating the cursor keys with the other.
These keys allow you to scroll the
screen to take a quick peek at what's
around the corner before you blunder in
blindly.

The enemy defences are present in
numerous forms — large and deadly
fireballs, security droids which follow
specific paths through the caves and the
laser bolts.

You are provided with four shields.
However your only indication of the
shield status is an occasional flash on
the screen as each packs up.

There is no set path through the
caverns and you will often be faced with
a choice between two routes. It's not

that difficult a decision really as you can
guarantee that both are going to be
fraught with danger.

Airwolf combines a good arcade
game with a liberal helping of strategy.
The copter and backgrounds are drawn
on a grand scale with good use of
colour. This game will tax the brain as
much as the trigger finger.

Steve Brook

SOWIN sii iyl
Plapallllly vcomimsiammnmmissicission
Value for MOREY .....ccsvssesssrssrsrssnsonss B
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Caveman capers

Program: Cavey

Price: £2.99

Supplier: Player Software, Mercury
House, Callevsa Park, Aldermaston,
Berks. RG7 4QW. Tel; 07356 71145

LONG long ago when dinosaurs ruled
the Earth the task of hunting for food to
feed your wife and 2.4 kids was a risky
business. If you weren’t man enough to
pinch a couple of steaks from the rear
end of a brontosaurus when it wasn't
looking you could always take a few pot
shots at the pterodactyls. As Cavey the
caveman you choose the second option,
but soon find that it isn’t as easy as it
looks.

The action takes place in a deep
valley bordered by two steep cliffs. You
stand alone in the middle of the valley,
with five spears stuck in the ground
nearby. The pterodactyls begin to
congregate overhead preparing to

Program: Dam Busters

Price: £9.95

Supplier: US Gold, Unit 2 & 3, Holford
Way, Holford, Birmingham B6 7AX.
Tel: 021-356 3388

ONE of the most famous films of the
Second World War documented the
flight of 617 Squadron when it bombed
the German dams. With the release of
Dam Busters you, too, can accompany
the heroes on this historic mission.

You can either fly a practice bomb
run over one of the dams, or fly the
mission from a starting point over the
English Channel. The original Com-
modore version allowed you to take off
from RAF Scampton, thereby tackling
the full mission. As I continued to play
the game I discovered that this was not
the only omission.

During play you can switch between
eight different screens. The first one
gives you a pilot's eye view of the

Bombs without bounce

attack. As the first of the huge beasts
launches itself from the cliff top you
must run and pick up a spear.

Hitting the Return key results in a
spear being launched skywards. The
first time I did this I just sat there
admiring the shot, only to become a
cavemnan kebab as it fell back to earth.
Adopting the hit and run technique will
avoid such mishaps.

The pterodactyls don’t take kindly to
your aggressive nature and begin a
bombing campaign. The reptiles attack
in unison and the air is filled with flying
dino doos. The instructions say they are
rocks but you can't fool me, I know a
dino doo when I see one.

It goes without saying that being
struck by such a projectile is fatal — the
pterodactyls were pretty big beasts, you
know. Not only are these falling
deposits a nuisance, they also cause
problems on the ground. There is a two
second delay between them hitting the

surroundings. The display is crude.
There are only two instruments, and
neither the altimeter nor air speed
indicator have any markings. This is no
help whatsoever when the instructions
insist that the bomb is dropped at
exactly 232 mph.

Selecting either the front or rear
gunner options is about as close as you
are going to get to any real action in this
game. Once again an exceptionally poor
display appears consisting of a few stars
and a red cross. Pressing the fire button
sends a trail of bullets in the direction of
this cross while enemy aircraft float
around the screen.

Destruction of a plane is even worse —
there is no explosion, it just disappears.

Selecting the navigator option causes
a map to be displayed, the engineer
option draws a series of speed controls,
and the second engineer and status
options produce two blank screens.

It came as no surprise that once the
bomb was finally dropped a picture was

ground and then disappearing. If you
tread on one during this time you slip
and break your neck.

Cavey does not use state of the art
graphics, nor does it have the benefit of
an expensive advertising campaign.
What it has got is that special something
which keeps you coming back for more,
and at £2.99 who can argue with that?

Jon Revis

GrapRics viovesssnssisssarsssssssssnssasnnnsas
Value for MONEY ........cisssssssssrnssasasas

G 0o Oo 0o -

drawn and 1 was told that I'd missed. I
suppose a little animation was too much
to ask for.

The more astute of you may have
guessed that I am less than impressed by
the BBC Micro version of Dam Busters.
Don’t be seduced by the impressive
packaging, the software inside is not of
the same standard.

James Riddell

SOUR ....ccovsiisnisssannsessssssonssnsnannes
Graphies ......cccosisnsnssssssssssssssansases
Value for MONEY .........cosssssssssrsasanas

| Overall ....
| . -
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Software

Adventures made easier

E Program: Graphic Adventure Creator.
| Price: £22.95 (cassette) £27.95 (disc).
Supplier: Incentive, 54 London Street,
Reading RGI 45Q. Tel: 0734
591678.

AFTER several years of playing
adventure games | was convinced that
writing one would be simple. The result,
maybe not up to top standard at first,
would definitely be better than most.

However there was one drawback, I
can’t produce more than an elementary
Basic program so it looked like my
adventure writing flights of fancy would
not amount to much at all. Even worse, [
prefer graphic adventures and the idea
of working one out pixel by pixel rather
cramped my style.

So it was with eager hands that I
grabbed the opportunity to review the
Graphic Adventure Creator (GAC)
from Incentive. It comes with a sample
adventure which shows off the graphics
capability and makes you dream of
becoming Leonardo overnight. The
pictures are well worth studying for
hints to get the best from the system.

One problem which I hadn’t realised

from the sample pictures, but which

became apparent when I tried drawing
my first picture, was that you can only
use four colours. You can choose which
you want in any one screen, and can mix
them to get a range of effects.

The graphics editor is reasonably
€asy to use, particularly if you've used
other graphics packages. There are
commands for drawing rectangles or
circles as well as the usual lines and
dots. Th= fill routines are quick and are
better than some others 1 have used.

One interesting feature is a “merge
pictures” option. This was used very
nicely in the sample to get an elaborate
border on each frame, coloured
accordiig to the pallette chosen.

The part that ties everything together
is the adventure creator. Here you can
write the gripping text to accompany
your works of art, as well as all the
messages and other little touches which
make an enjoyable game.

The difficulty comes in making it all
do what you want. I found the
adventure creator as powerful as any
other adventure writing package, more
s0 in places, but I was glad I'd seen the

others first so that I could understand
the manual.

Admittedly I'd been spoilt with a
adventure writing program on the
Apple. The manual led you keypress by
keypress through writing an adventure,
explaining as it went. The BBC Micro
version of the Quill doesn’t do this, nor
does GAC and I found the manuals for
both hard to follow from cold.

One section I found particularly
difficult to get used to was the
conditions section where you give the
program instructions on how to
interpret the player’s actions. Unlike the
Quill, GAC uses a much more formal
system which uses brackets, math-
ematical symbols and numerical values
for the verbs and nouns. The end result
is every bit as good, but I feel easier with
a system that approximates to English.

On a more positive note, GAC has a
very good parser, better than the Quill’s.
Your finished program will easily cope
with inputs like “get the frog, kiss it,
throw it in the pond then run quickly™.

The parser does not truncate words,
$0 You can use drag and dragon or have
your hero eating saveloy without the
programs assuming you want to save
the game each time.

When you've written something you
can play test it by simply pressing
Return at the main menu. There’s even a
diagnostic section to tell you when an
error occurs — like trying to move to a
non-existent room. An easy-to-use print
option means that you can see your
complete database at a glance in order
to plan the change entries.

At the end, when you've tested and
modified to your heart’s content, the
game can be saved as a runnable
adventure to disc or tape. The result can
be sold without seeking permission from
the authors of GAC, provided acknow-
ledgement is made.

Finally, I suppose I ought to say how
easy it is to write a graphic adventure
game. Well it isn’t. However the fault
isn’t with the program but in the
process.

Writing an adventure game is a
complicated business and doesn’t stop
after you've drafted out your map of
locations and thought about the plot.
You have to consider all the objects in
the game, like keys and jewels, as well as

anticipating what the players are going
to try and do.

Using a program like Graphics
Adventure Creator brings home all the
complexity of adventure writing. I
definitely wouldn’t ever like to try
writing one without an aid like this.

However with GAC 1 did write an
adventure. It is six locations long with
four objects to get and use. It took me an
evening to draw the pictures and
another couple of evenings to input all
the data.

The game is hardly a threat to the
Level 9 team, in fact I wouldn’t show it
to anyone, but it works. There’s a great
satisfaction in playing an adventure
you've created, and the speed of the
program and efficiency of the graphics
give even my humble effort an air of
professionalism. I look forward to
seeing some of the new games writers
who will take this program and give us
some good graphic adventures to play.
After all, anyone can write an adventure
. « . can’t they?

Denise McKnight

T NSRS AR
Value for MOREY ....coevernnseisssssrasnnes &
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N LONDON: 01-627 4840 BIRMINGHAM: 021.236 7772

MASTERFUL
OFFERS FROM

MICROWORLD
ACORNSOFT

DISC GAMES WORTH £120.00

i 19 99 wc. var

Make no mistake this offer is yet
another Microworld exclusive. No where
else will you find all this quality disc
software for so little. All the games discs
are both 40 and 80 track compatible
and therefore suitable for use with any
514" disc drive and your BBC B
Computer. This means that each disc
dost you only £1.99 each, we doubt you
could buy quality blank discs at that
price. Here are the titles from which we
will send you a random selection of ten:

1 QUEST 13 HOPPER

2 MONSTERS 14 CAROUSEL

3 SNAPPER 15 KINGDOM OF

4 ROCKET RAID HAMIL

5 SPHINX 16 CRAZY TRACER

6 METEORS 17 DROGNA

7 ARCADIANS 18 FREEFALL

8 PLANETOID 19 METEOR MISSION

8 SUPER INVADERS 20 BOXER

10 FIREBUIG 21 TETRAPOD

11 COUNTDOWN TO 22 VOLCANO
DOOM 23 BLACK BOX

12 STARSHIP

BBC Master 128K
100K 40 track disc
drive, pack of 10
Acornsoft disc games
worth £120 and free
carriage by
Securicor.

WORTH £724.95

INC. VAT

519

FOR

BBC Master 128K
Dual B0OK switched
disc drive with psu,
10 pack of Acornsoft
disc games, free
carriage by
Securicor.

WORTH £926.95

INC. VAT

:699

11}

BBC Master 128K
400K single disc
drive, pack of 10
Acornsoft games and
free carriage by
Securicor.

WORTH £775.95
FOR INC. VAT

£569

FOR

BBC Master 128K
Star NL-10 NLQ
Matrix dot printer or
Juki 6100 Daisywheel
with cable and free
carriage by
Securicor.

WORTH £788.00

INC. VAT

¢679

BBC Master 12BK.
Pack of 10 Acornsoft
games worth £120,
Free carriage by
Securicor.

WORTH £627.00
INC. VAT

Please telephone for our
latest price.

BBC Master 128K
Star NL-10 NLQ
Matrix dot printer or
Juki 6100 printer, with
cable and free
carriage by Securicor
and single 400K disc
drive and pack of 10
Acornsoft disc
games.

WORTH £1,180.95

INC. VAT

£7 79




MASTER 128 MOMOCHROME MONITORS Acorn View Word Processor ... . E52.00 | ‘
Complete with internal snrtware s POLAL Phillips BM 7502 Green Screen ..., ... E79.00 Acorn Viewsheet ......._.. 12 b et .- E52.00 |
Mastar Turbo Upgrade .......................... - E113.95 Phillips BM 7522 Amber Screen ... £95.00 Acorn Logo ROM .. Ry TR g cve.. EBS.00
Master Econet Module ................... ceee.. E46.00 Acorn 1ISO Pascal g e R 5 .11
Master ET ........ 3 fesiere .. RaT3.08  COLOUR MONITORS Acorn BCPL ... S s o teeiineeries, EO0U00
Master 512 Upgrade ... ... TBA. Microvitec 1431 5td Res .., cessineiermns EROLES GXR .5 A cerenensiens E2000
Masler SC Upgrade ........... e TBRAL Microvitec 1451 Med Res iniiediras cenibranenons e LED. BXR B+ .. G P A e £29.00 I
Eprom Cartridge ....... J P £14.95 Microvitec 1441 Hi Res [ AR .. £391.00 View 30 ... iyt ek b e RN
Reference Manual Part 1 bl oy o £1495 Microvitec 2030 Cs 20 Sid Res ... .. £425.50 LISP ROM . L S Pt T .
Reference Manual Part 2 corvmenenen, E14.98  Microvitee 1431 AP SidRes ... £224.25 BASIC Editor .. A RS, - [ i
6502 Second Processor ... e, E17800 Microvitec 1451 AP Med Res 3 £293.25 Termulator . £ Pt bl ERREL - L] A
ZB0 Second Processor ... ... ceeeno. E379.00  Phillips CM B501 STD Bes Monitar with Gr:h-,.r Glass h-'llcruprnug i . £B89.95
Acorm _IF’_I‘FSIE‘| ﬁéﬂamr L RN et EIES.DE screen AGB and Audio Input il . E209.00 l
Acom Teletext Receiver ... e, 13500 Phillips CM 8533 Med Res manitor with dark glas.s
Wrncnesler glsk Drive ég HEYTES ceseenne E1200.00  gtched screen composite video .npu! RGHE and Audio AMX MOUSE AHD SOFTWARE
Winchester Disk Drive TTES ... £1860.00 input . i £289.00
:.EEE Interface ............ i o L £299.00 Zenith ngh Res Green Screen ... . ... £79.95 :mi rp"ﬂaﬂg”::aﬂfj supa Art HDM iy ggg I
usic 500 ..., ET78.00 Zaenith High Fes Amber Screen .................... £79.95 AMX 3D Zicon R 2485 '|
ECONET ACCESSORIES TAXAN SUPER VISION il s Dﬁﬁbase - . £20.88 1)
104 in Cable | T o E8900 This display is designed for business use which Th XA : e E24.95
Station Lead Set . % e, £29000  provides both High Fes monochrome (Green, Amber - ':'Sg'”"" AMX art p'”q utifties ... EM'BE :
Econst Starer it ok ... E88.00 and White reverse) mode and ngh Res Colgur imi Di'”ép':" 5 b L L £14.95 |
En:crnei Bridge ......... e e o E199.00 graphic mode all N oM ... £369.00 e £24.95
avel 1 FileServer 40 Track ...............cccceeiiiins £89.00
Level 2 FileServer 80 Track ... £23500 TV MONITORS BBC UPGHADES
Printer Server Eprom | D s P e e e £49.00 Philips 1114 Colour TV Monitar with 14” tube offer nig
10 preselect channels RF CVBS and RGB inputs ........ gaK Upgrade Kit . £39.95 ||
MICROWORLD WORDPROCESSING PACKAGE £199.00 17/70 Upgrade Kit £49.94 || 3
BBC B Master 128 View 3.0 Viewsheet, Fenith High ; ADEBROM ..o i il ARl £29.95
Resalution Monochrome Monitor, Dual 800K switched Disc Upgrade Kit ... . Vol b £89.00
disc drives, Juki 6100 daisywheel printer or Star NL-10 Econe! Upgrade Kit .. S £49.00
'I;lldg matrix printer (please specify) WORTH £1292.00 Speech Upgrade Kit 1 ; £49.00 ||
DNFS Rom ......... St £20.00 ||
ONLY £945 inc Post and Packing. '
' :
§
smn m0N i
]
Near Letter Quality, | With 100 cps draft and I
100% compatibility and - 16 cps nlg and optional [
total reliability all in one = s tractor adaplor and sheet
easy lo use printer. For feedar. This printer has a
quality, sasa of oparation WAS £2Bg standard paraliel

and dependability, connaclion and accepls
nathing beats the STAR all other Epson sesial
ML-10. You get Parallel boards with
oulstanding print quality external dip switches for
at 120cps n dratt moe  Adld £30 for BBC Interface sasy accecs and infernal
and 30 cps in near lefler 1K buffer. It offers a high
quality. Plus, the sleek spacification al a low
MNL-10 offars. fuli price

compatability with most
popular computers
through plug in interface
canridgas

JUKI
6100

CITIZEN
120D

FEATURES This new Citizen 120D

1. 18 cps with 120 cps and 25 cps

2 Standard Daisywheel MLO comas with fracior
Triumph Adier and friction feed as

Compaioe o+ WAS £399 EPson compaiewn  WAS £229

4. Tractor and Sheet leed Wi YBars warranty
available
5. Freae carriage by




MITSUBISHI DISC DRIVES p

supply. Full two years
parts and labour
warranty.

MW/800SP S ™7
1
PLUS LgOFT
MITSUBISHI 5% " Double-sided ncggg mEG%u
800K dual disk drive 40/80 track GASTH .;;ﬂﬂ
switchable with own Power_— OR

RRP el

labour warranty.

MW 400SP

MITSUBISHI 5% " Double-sided
400K single disk drive 40/80

track switchable with own Power
supply. Full two years parts and

~ RRP £289. 95—"'" Oﬂu{

g A995

nHP

* Add £69.00 for 8271 DFS Kit with DNFS.
When ordered with Disc Drive.

MW 400/S

MITSUBISHI 5% " Double-sided
400K single disk drive 40/80
track switchable. Powers from
the BBC computer. Full two
years parts and labour warranty.

~ RRP £259.95

MW 100P

MITSUBISHI 54" Single-sided
100K single-sided 100K single
disc drive 40 track with own
power supply. Full two years
parts and labour warranty.

MW 100

warranty.

MITSUBISHI 5% " Single-sided
100K single disc drive 40 track.
Powers from the BBC computer.
Full two years parts and labour

" How to Order

Orders by post welcomed: please mail coupon
with payment

Telephone orders welcome

We alsa welcome Government and Educational
Ofgers

Al products supplied include our own 12 months
guarantee backed Dy our own service cenire
statfed by fully qualified engineers

Order with confidence, 7 days money back
guarantee

All prices include VAT and carriage charges by
courier

All items are usually available from stock and are
delivered by Securicor Courier Service. Call for
availability.

Personal callers are welcome at any of our
branches which are open Monday to Saturday —
please call for the address

London — 01-627 4840

Birmingham — 021-236 7772

Edinburgh — 011 228 1111

Glasgow — 041-332 1116

Aberdeen — 0224 571735

vorld Distribution, Dept
0 or altarnatively 39 W

Trra
Please send me

— 1 enclose a cheque for & payable 1o Microworl

Please debit my Access’V

salAmencan Express Accoun

Mo |




It you purchased a Master

128 or ET between

January- May 1986 please

read on.

This 1s an important message lor users of BBC Master
Series micros purchased between January and May 1986. You
should read this announcement carefully then contact your
Acorn dealer if you have not already done so.

It has been found that when the battery in the above
models is close to exhaustion, the microcomputer may attempt
to recharge it. This is contrary to the recommendations of the
battery manufacturer.

An upgrade kit which prevents this happening has been
developed and is now available from any Acorn dealer at no cost.
Fitting can be carried out easily either by you or free of charge
by your supplier. This will not invalidate your guarantee.

If you have difficulty in obtaining a kit, please call 0223-
214411 and ask for Department A2.

In the meantime, we suggest you follow standard elec-
trical appliance guidelines and keep the power switched off
when your microcomputer is not in use.

We apologise for any inconvenience that this upgrade
will cause but we hope that Acorn’s customers will be assured
by our desire to maintain a high standard of product in the field.

Acorn%

The choice nl'f-\| WFIENOE.
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ROM Roundup —

Product: Speech System.

Price: £39.90.

Supplier: Computer Concepts, Gad-
desden Place, Hemel Hempstead,

Herts HP2 6EX. Tel: 0442 63933.

THE Speech System package from
Computer Concepts is compatible with
the BBC B and B+ models and contains
two 16k ROMs, a 64 page manual and a
seven page text to speech supplement.

It requires the TMS5220 speech
processor chip as fitted in the standard
Acorn upgrade, but not its accompany-
ing TMS6 100 phrom vocabulary ROM.
However the Speech System works well
even if the phrom is already fitted, and
Computer Concepts will supply the
TMS85220 chip with their Speech
System at a reasonable price.

The relative position of each ROM is
unimportant and they are available in
one 32k ROM for the B+.

Unlike the Acorn Speech System,
which is limited to phrases stored on the
phrom, the Computer Concepts system
is based on phonemes. These funda-
mental speech units are 44 in number
and provide all the sounds required to
speak English.

The first ROM, the speech chip, is
available separately and drives the
speech processor chip. It accepts five
star commands and supports a *HELP
facility.

The ROM is activated by *SPON -

followed by Break which raises page by
&200, activates Event 4 and uses
memory at &9CO0-&9FF. Although it
also makes use of zero page locations, it
replaces the original data and so should
not cause clashes.

*UTTER is the key command in
Speech System and must be followed by

Speech System

has command of
the language

IAN WHITMORE reviews a package
from Computer Concepts that uses
two ROMs to great effect

one or more phrases consisting of a
single intonation code and a sequence of
phonemes.

Twenty four intonation codes,
represented by a value in angled
brackets, are supported, providing
intonations showing surprise, emphasis,
question, pleading and many others.

Phonemes are represented by one or
two letters in upper or lower case. Vowel
phonemes, 20 in number, all contain a
written vowel and appear as “E i e ER
AR” for example.

Consonant phonemes all contain
only written consonants and are all in
upper case, such as“P BT DH NG™. In
addition three lengths of silence can be
entered and individual phonemes
stressed. Thus to produce the phrase
“BBC Micro computer” a typical
*UTTER command would be:

SUTTER <1>) BEBESEMN*I KRODK

UHNPY+00TLUH

*FX2,1.

I WISH to use my BBC Micro for a serious
application and to detach and extend the keyboard
from the main machine to use as a stand alone
keyboard in a shop.

While I appreciate that some decoding may be necessary to fit the
BBC’s keyboard port or even the user port, do you know of anybody
that produces a membrane type keyboard, similar to some of the
modern cash registers, or, dare 1 say, the ZX81, that I might be able to
use? — K.D. Everett, Hemel Hempstead, Herts.

The best bet would be to get a membrane keyboard

‘T‘:“ with a serial interface and then plug it into the
%‘)‘j = serial port of the BBC Micro. You can then run the
o computer from the remote keyboard by typing

To switch over to the computer’s keyboard type *FX2,0 on the remote
keyboard. A suitable cased serial keyboard can be obtained from
Farnell Electronic Components, Canal Road, Leeds, order code
170-611 and it will set you back £197.92,

*VOICE sets the pitch for *UTTER,
choosing from only five pitches.

*SYNC prevents the next part of a
program continuing until the spoken
part is complete.

*SING allows the speech chip to sing,
albeit only in the key of C. The
command must be followed by a
sequence of notes each expressed by a
chosen pitch and note length and the
correct phonemes. The limitations of
frequency generation in the speech
processor mean that the quality of song
is somewhat limited.

In addition to 21 pages in which
commands are described the manual
has 35 pages explaining and listing the
individual phonemes and intonations.
Two appendices provide a sector
program for Wordwise+ to edit speech
and a spelling test program in Basic.

The second ROM in Speech System
is the text to speech ROM, which
provides access to the speech ROM
from commands with much simpler
syntax.

A further 15 star commands are
implemented in addition to *HELP. The
first pair *TEXON and *TEXOFF
switch both speech ROMs on or off.
Whereas the speech ROM alone
claimed &200 bytes the whole system
claims &400 bytes.

The core command for text to speech
is *SAY which is similar to *UTTER.
However instead of requiring data to be
placed after the command in tones and
phonemes it is accepted as ordinary
text.

The text to speech ROM converts the
written text into the form used in

»
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From Page 27

*UTTER and passes it to the speech
ROM. Taking the example quoted for
*UTTER above, for *SAY it would be:

#5AY B.B.C Micro Coaputer

The *SAY command may be used
both in command mode and within
programs. Variations of this command
allow the computer to speak inputs
(*SAYIN), outputs (*SAYOUT),
printer outputs (*SAYPRT), everything
that is already on the screen
(*SAYSCR), an area of memory
(*SAYMEN) and the contents of a disc
file (*SAYFILE).

*SAYOFF ends the *SAY facility in
any of its modes. Using *SAYOP you
will be surprised to hear the computer
speak everything sent to the screen,
including any error messages. An
interesting exercise is to catalog a disc.

*SAY interprets the written text
according to a set of rules contained in

the ROM. Due to the vagaries of spoken
English it will not always get the
pronunciation and intonation right.

A further command, *PHONS,
displays the phonetic translation as
converted by the text to speech ROM in
the form of a *UTTER command while
speaking the text.

Thus when the translation is incorrect
it may be edited by altering the stressing,
phonemes or intonation, and executed

a *UTTER command which will be
spoken by the speech ROM.

*SHUTUP immediately stops
speech, clearing the speech buffer at the
same time.

Three further commands control the
interpretation of carriage returns,
sentence ends and initials. *SMODE
selects between spelling out all text letter
by letter, pronouncing lower case words
while spelling upper case letters, and
pronouncing all words containing at
least one vowel.

If the system cannot interpret a word
it will be spelt out letter by letter.

*RMODE allows carriage returns to be
ignored, or treated as spaces or full
stops.

*TMODE controls the recognition of
sentence ends. Either three consecutive
spaces or punctuation marks are treated
as sentence end.

Punctuation marks are important for
the text to speech system as it treats
individual phrases and sentences
according to their construction, modify-
ing pronunciation to match the
meaning.

The Acorn Speech System provides
high quality speech, but is severely
limited in its vocabulary. Computer
Concepts’ speech ROM provides access
to any word in the English language,
spoken or sung, at the expense of some
of the quality of speech.

However the speech ROM alone is
slow and tedious to use. The addition of
the text to speech ROM to form
Computer Concepts’ Speech System i1s
a great improvement, and I can heartily
recommend it to anybody. "

FREE CABLE AND PAPER
DISCOUNT!
SPECIAL OFFERS

Ouan Data Daisvwhesl Pringer . .130.39 148,85
Ntionsl Pamesonic 100cpe25cps NLD ... 16517 189.95

FAST SERVICE
=3 e

24 HOURHOTLINE
0783 872430

NOTE: ALL PRICES INCLUDE VAT + CARRIAGE

INCREDIBLE DISC DRIVE PRICES

‘ Ex VAT Inc VAT &

DOT HhTHIIFHIHT ERS Carringe
Canen PW1080A (nlg) . 2339 268.00
Canen PW1158 . 33478 36485
Epson LXBE [new model) 12I:I¢pa'1'5m ML ..... 23909 27485
Epson LXBE Tractor Atachmest 21.75
Epson LXBE Sheet Fesdar ... 55.95
Epaon FX80 | 160cps) .. .. 4178 39985
Epson P&D {Thesmal, B0 col) .. 52.13 59.95
Juki 5510 186cps/niy [coleur sption) 217.35 248,95
Juki 5510 Multicolour uuurld-l - 87.20 11178
DMP 2000 (Amstrad] . 139,09 159.95
Epson EEIEEIEIEIIInLhH .. 162082 175930

DIIBWI‘I EEL PRINTERS
84595 228.95

g 20 :
Juki 100 Imhcl qualiiy Daisyshesd] 289.95
duikei 2200 prinder/typewriter e 23474 26995

FREE! FREE! FREEI!
WITH EVERY PRINTER

- LISTING PAPER + BBC LEAD
{£6 sxtrn for Amstrad lsad — phone for other jssds]

LISTING PAPER

B0 GEM (listing] 9.5 x 117 2000 sheeis 1500
B0 GSM (letter grade) 9.25" x 12" 2000 gheets . _ 17.90
Labels ~ Box of 3

[2 sbreast om 9.5" backsng with cential pei.)

MONITORS -

Philips 7502 | Gresn|

FPhilips 7522 | Amiber)
Colour

28 MICRO USER September 1986

|
HIGH QUALITY DISC DRIVES I

| Cased with leads, manual and wtility disc. and sven & povwsr plag — |

raady ta go. |
| 5.25" Ex VAT Inc VAT & |
I Carriags |
| Acerm 1770 DFS 40E3 4605
1 SPECIAL OFFERS

1| 53100 with DDOS : 10995
1| 5%4005 with DOOS e 13039 14835
I

1 BBE SX (Uses BBC's Pownr Supply)

|$:(1 00 40 track singhe side | 100K) . o 68,52 78, BE-I

| S¥400% B0 track double side (400K) 40080 ... 9561 109.95
Dual Ex PSU |

OX200 Dual 40 track singhe side ... 130.39 145, 55'

DXBODS Dwal B0 track double sade 40/B0 198,95 I
ith Built In Powsr Supply

15100 &0 track single side | | HOK] g257 9495

|54005 80 track dowble side |400K] 40/80 113.00 128. 55]

j Dusd Drives (with Powsr Supply) i

§ 0200 2 & 40 track singhe side | 200K) 173.87 19995

§ 04005 2 x B0 track single side |400K) 40/80 ., 19996 22985

||:|EL‘IES 2 x B0 track double side {BO0K) 40/80 ... 199.96 2?5.55|

NOTE - HHH#MWIWIUH‘HI

I

doubile sied drive and disc imterface 166.17 183.9
Challenger 256K to 512K Upgrade . 3128 3598
Chalemger 512K . ... 19851 219.98] |

Challenger 256K [upgradeatle 1o 512K RAM] with B0 track % i

g s~ o Vi i) oy i L SN~ - e |, NS i e el

MICROVITEC RGB HGHI:TQFIB (BBC)
1431 (472 x 5BE dots)

1431 APMS4S (with sudio & PAL)

1451 (653 x 582 dots) ..

1451 APME4

Dept. MU986, 46 Middle Street,
Blackhall, Hartlepool Cleveland

TS27 4EA. Tel: 0783 872430

Sorry, office only — No callers without appointment

BBC ROM UTILITY SOFTWARE

‘Wordeise (Word-processor| o 31228 31595
Wordwise Plus (Werd-processor| 4065 48,75
View 2.1 (Word-processar] ... ... 4126 4745
Views 11| (Wioed Processoe) .. ... 000 TONS

COMPUTERS
BEC B+ BAK J8287 435.95%
Masier 128 ‘ 48995

SUMMER SPECIALS
Epson QX100 with dual disc drive inc. Wordstar,

Spelistar & Mailmerge ... d a4 85 BASAL
‘Wren Portable with dual disc drive and bailt-in BT
approved Madem, complete with software: Executive
Deskiop swite — Time Manager, Address/Telephones,

Desk File for simpla forms, Filing System, Calculator,

fustndial. Typewriter & Progect Planner. Pedect Suite

Periect Writer, Perfect Cale & Perect

Fiber ..... 408.85 46495

EPSON ﬂﬂHFUTEHE IBM COMPATIBLE
Tawi PC JG0K Drive 648 85 147 44
Tawi PC 2 x JB0K Drive .. .. 740095 HE2 44
Taxi PC 360K + 20 MG : 124595 143744
Mouss'Cadour Video CardTaa ... . 258.85 29895
2086 Mard Osive for IBM compatibles &/w Card, Cable snd
inglietions 434.74 49995

OTHER BBC PERIPHE I-‘IA.LS

(IF5 2.0 BB Disc Inerface . vamnaner BB G985
Penman ploties ' turthe'mouse ’ 4 21735 244 95
Teletex) Aecerer i 1 BB 95 1718
6502 Secand Processor 17750 0413
ZEDA Second Precesso 31285 350640
ATPL ADM Board . i 1509 44595

MEDIA - ARCHIVE DATA - EX DYSAN
FACTO FI‘I'T (Fully guarantead) ““E

High guslity diskettes 525" bewed in 10°s with libr,

40 Track 5550 ... 813 10.50
40 Track DSDD .. ... 957 10.95
BO Track 5550 1283 14.75
BO Track DSD0 i 11.74 13.50
3" Dise (10 : - 47295
3" Disc lsach) viksean an 450

HEAD CLEANING KITS
AWM Standard .. 15.95
Aexed D/ KBOVY DU ['.iumng lll ] 22585




40.00 Cash Allowance for your old ROM
Expansion Board when you trade in
for the Fourmeg 256K

or £10.00 reduction if you already have Solidisk DFS

be a thing of the past. The new Solidisk Fourmeg

256 board offers all you could wish for.
It has 256K of extra RAM, a superfast 4MHz CMOS
processor, sophisticated memory management, sockets for
high capacity ROMs and 48K of software in ROM.
In fact, it contains even more devices than the BBC itself. It
is compatible with most hardware add-ons — except
Sideways ROM expansion, which explains why this special
dffer.
Fitting it is easy. You remove the existing processor from its
socket and plug the new board in its place, push on three
colour-coded wires, clip on two mini-hooks and it’s ready.
Switch on the computer and you will immediately see the
difference.
The message “Solidisk 256K expansion (4MHz)"
announces the new memory size and speed.
A switch at the back lets you select between the old (2MHz)
and the new (4MHz) speed,
The BBC Micro at 4MHz easily surpasses the new MASTER
128K on benchmarks.
For example, it runs the benchmark using Basic 4 in only
half the time taken on the MASTER 128K,
If you have too many ROMs to plug in at once, the Fourmeg
256 offers TWO ways out. First, it includes additional high
capacity (and fast) ROM sockets. Moreover, two or four
normal ROM images can be stored in one high capacity
ROM chip (by “Vertical Paging”) — so more can be made
immediately available at your fingertips.

The memory limit on the BBC Micro can now definitely

Yes! | want to take you up on
your special summer offer

| will pay only: (delete if not applicable)

\’ £135.00 instead of the normal
price (175), 1 will send you my old

ROM board when | have been

satisfied with your Fourmeg 256.

.’! £165.00 instead of the normal
price, | already have your DFS
installed in my BBC.

V' | also allow £3.00 for First Class
Post.

If for any reason | am not entirely satisfied with
your product, | will return it before 15 days and
have all my money back (except postage if
applicable)’.

Send to:

Solidisk Technology Ltd

17 Sweyne Avenua, Southend-on-Sea
Esse 2 6J0

Secondly, ROM images can be stored on discs and loaded
into any one of the eight Sideways RAM banks available.

If you need more room in “languages” such as VIEW or
BASIC, you may use any of the eight SHADOW RAM banks.
No user memory is then lost to the screen, whatever the
screen mode (while machine coded programs can access
RAM right up to &FCOO1).

Two frequent uses of the extra memory are as a RAMDISK
or a printer buffer.

Star commands in the ROM can turn the extra RAM into a
silicon DISK of 200K, compatible with both the Solidisk DFS
and ADFS formats. The RAMDISK is at least 10 times faster
than physical disc drives as it has no moving parts.

The printer buffer saves you time, it lets you use the
computer while feeding your printer in the background.

In addition, the MANAGER ROM offers over 30 star
command utilities to save time and effort using the
computer.

To complement such a powerful product, Solidisk has
arranged with Computer Concepts to bundie the famous
WORDWISE PLUS wordprocessor ROM and manuals. This
excellent product, worth £45.00 on its own, became the
best selling wordprocessor for the BBC computer last year.
Allin all, the Solidisk Fourmeg 256 offers an unmatched
combination of speed, power and built-in facilities, while
still having room for even further expansion. It is the most
logical next step for the owners of any Sideways ROM
board or of Solidisk Sideways RAM, who can trade in their
present boards for the excellent Fourmeg 256.

SOLIDISK has products to expand
your BBC Micro inside out, so why
hesitate, pick up the phone and ring
this number:

SOUTHEND
(0702) 354 674

ASK FOR A BROCHURE




PRICE INCLUSIVE OF VAT [V you have « gedd

No. Description Price Post wo*ing BBC MI B

RAM/ROM EXPANSION already expanded with
101  Basic Fourmeg board 30,00 3.00 klidisk DFs' “ m“

102 FOURMEG WITH 32K RAM 69.00 3.00

103 32K Sideways RAM with S/W pack1 50.00 3.00 Drives o Side““

104 64K Sideways RAM with 5/W pack1 B0.00 3.00

106 128K Sideways ith S/ .
Tt o ZoE G Ye - eon a0 RAMs, then this
DISC UPGRADES B RPLAN" is
”
201 1770 Upgrade with 2.2 ROM 45.00 de"igned for you

202 1770+8271(DFDC)Upgrade 21ROMs  60.00

203 ADFSROM set(2.1) 20.00

204 Upgrade from DFS to ADFS (ret. ROM) 1000 2. The Solidisk MASTERPLAN is specifically
Solidisk 80 Track /DS disc drive 109.00 4. set up to reduce financial burdens to all

206 DUAL Drives + keyboard case 230.00 B by
WW+, Single Drive, MP165,00FS2.1  350.00 1500 [t elE I CII RS CA S U S

208 WW+, Dual Drive, K/B, MP165, DDFS  465.85 15,00 possible.
Fill in carefully the coupon below and send
it to us. We will immediately send you a

r li i i
301 20MB BEEB powered, ADFSROMset  661.25 10.00 personalized quotation fPr upgrading your
302 20MB Mains powered, ADFS ROMset  745.00 1000 iR UL L Gl M RV TR
303 40MB Mains powered, ADFS ROMset  1148.85 10.00 [ERUeVAVUHRTTsle RIS ETSe RToY £=) (]-1- TN

s
h

Linemaster ROM

Toolkit ROM

MDBE25 Diskettes (10)
27T128-25 EFROMSs (5)
27256-25 EPROMSs (5)
UVIPROM [16K)
UVIPROM (32K) for 27256
EPROM ERASER

Please tell us about your BBC computer system . . .

ISSUE and AGE ........ v . . SR LS "

Upgrades fitted inside:

1. Ve i e T s N s P - A g !

2] r e Ty T L W S

....................................................................................... 3 * T Ly ol g T S TENNE he
Peripherals attached outside:

Service history:

has never gone wrong, never serviced

HEGUEST |NFDHMAT|GN P-ﬂuCK 3 - Service history as follows:

R s e i e e e R

We reserve the right to change prices/spacs without notica.

ki e o e s R
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YOUR introduction to today’s ever-
widening world of communications!

Ifyou've ever linked your BBC Micro to a modem - or if you are
intending to do so — you'll want to find out all you can about the
exciting world of communications that lies at your fingertips.

And there’s no better guide than Britain's No. 1 comms.
magazine, TeleLink.

In its pages the country’s top experts in this fascinating subject
introduce you to the latest developments in which YOU can share

.. . unveiling the mysterious world of the
hacker, advising you on data security,
reviewing new products, taking you behind the
scenes at Prestel, Telecom Gold and many
others, there’s also a Directory section listing
hundreds of bulletin boards you can access,
plus details and prices of current modems
and communications software.
- 3 TeleLink is published every two months. A

Steve Gold, the UK's  single copy costs £1.50, or you can subscribe

iop comms. operator, : :
ey for the next 12 issues, post free, for just £15

of expert writers. - a saving of £3!

i

ilH
i

¥

EXCLUSIVE
READER
OFFER!

SUPPLEMENT!

Everyissue of TeleLink contains a
special pull-out supplement. In
the July/August issue it's all about
the higg blic service databases in
the USA — what they offer and

how you can contact them.

FREE PULL-OUT >

comms. £10 off vour first
subscription to
iser II Micronet 800!

; ’ Every new subscriber to TeleLink
j Buy it ﬂ"TﬂUE,“ is g ered a free Jtrst quaﬂef‘s
subscription to Micronet — the
““dﬁnge{? blﬁgest and most successful part
& disnl cunn;:rt!:;' of Prestel - absolutely free of
]
enabling you to charge. Saves you £10!

link it d to a

et

modem or to any

i Please use the order form on Page 151>

e 1l
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Game of the month

)
)
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!
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IN this game you are a professional pear
picker currently holding the world
record for picking 50 pears in a minute.

However at the moment it is not the
pear picking season, so you have had to
accept a job from the miserable farmer
Landlord Lowe, who grows a winter
variety called Mat’s Massive Pear.

To collect these’ you have been given
a wheelbarrow which, when placed
under a pear, magically makes it fall.

Once you have a pear you must try to
get it to a tractor. Unfortunately
Landlord Lowe’s son Plastered Patrick
is at the wheel and he drives very

== = - - h._*I
e O OB/ s I

— i

= -
ey ] r ..-11.';1 L
P ¥

o, -.. - il'l I’- "’]l

i

erratically. You will be given £2 for
every pear given to Patrick, but as the .
wheelbarrow can only carry one pearat | |
a time you won't strike it rich quick. § 4l

Once you have collected eight pears
you are promoted to a more fruitful field
where the pears grow rapidly, but for
every pear you fail to collect now the
miserly landlord deducts £1 off your
wages.

You will, however, receive a £25
bonus that he is required to give you by
an act of parliament.

If at any time there are 20 or more
pears on the trees you will be fired.

arne of the trees

Pear | "Meath a tree When the Wheelbarre
cl ¢ Helpg e o O the wheelh 5
r -
el lled tractor moye randnﬁﬂw
Pdates :_l::" h :

pe
ars haye been Picked and

Full listing starts
on Page 124

-

L
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Take control
= by the

appliance
of computer
science

MIKE COOK looks at the
CMS 6502 second processor/controller

T L 1 N )OO | T OO O OO L. PR

THE CMS 6502 second processor is a
major breakthrough in the use of
dedicated microprocessors. A dedicated
microprocessor system is one that will
only do one task like the controller in
your washing machine or video
recorder. Each contains a micro-
processor dedicated to performing just
one function.

In order to make a dedicated system
you usually have to design your
hardware with inputs and outputs suited
to the task and then develop the
software using machine code. The
software is then blown into eprom or
ROM and plugged into your hardware.

There are development systems
available to make the task easier, but
these are expensive and the whole
process requires a lot of skill and is
time-consuming.

The alternative approach to creating
a dedicated system is to make one out of
a general purpose computer. There are
several ways of doing this with a BBC
Micro.

You can have the application stored
in a sideways ROM set to run on
power-up. Alternatively, you can store
the application on disc and get it to run
on power-up or when you press
Shift+Break. Using sideways ROM you
have to develop your application in
machine code, but using discs your

application can be written in any
language.

Using a high level language is
obviously a great advantage with regard
to development time. A program can be
written and debugged with all the
convenience of the high level language.

However there is one snag to using a
BBC Micro as a dedicated system, and
that is cost. You see, most applications
just do not need a full keyboard, disc
storage, graphics display and serial
interface.

All right, some applications may need
some-of these, but not all, and therefore
you are wasting a lot of money.

Suppose you want an intelligent
central heating controller. All that
requires in terms of hardware is a
microprocessor, some memory and
input/output devices. So a program to
act as a controller would be easy to
develop on a full BBC Micro but would
be very wasteful.

It is exactly this dilemma that the
CMS 6502 second processor addresses.
It will allow you to develop an
application on your full system and then
transfer it into the second processor.
This can then be detached from your
main computer and your program will
continue to run.

This is achieved by using a battery
back-up static RAM as the memory.

You can then directly test yo
application in situ. After testing
debugging if you want to make seve
dedicated controllers your program ¢
be transferred to eprom for addf re
security.

As you are only using a minimu
system your costs are considerablh ©:
lower than using a full system. :

Let’s see what this 6502 secos
processor contains. It is built on a sin
Eurocard — 100 by 160mm - &
contains a 6502 microprocessor, a
battery backed up real time clock, a
8k RAM. There is also an operati
system and Basic language.

The address decoding is perform
by a fuse link prom. This coupled
the extensive number link pins ensui
that the system can be configured |
take almost any combination
memory devices in the five 28 pi
sockets.

At one end of the board is a 26 w
IDC plug. This can be connected to i
Tube plug on the BBC Micro via
supplied transition board. In {
stand-alone mode this plug gives acce
to the VIA.

At the other end of the board is a
way DIN direct connector used
linking other modules. There is alsc
sideways ROM called CMS Link §1
install in your BBC Micro. The memaf A
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map does not make use of sideways
paging but places the memory devices
directly in linear order. For applications
requiring over 64k of memory a paging
register can be obtained to increase the
memory space to 500k.

The operating system of the CMS
6502 second processor contains a
monitor to help in the debugging of
machine code programs. This contains
the usual memory examine and change
functions along with dumps and
breakpoints.

A program that is executed on
power-up is known as a turnkey because
you just turn the key and there it is.
When the CMS 6502 second processor
powers up it searches each 4k block
starting at & 1000 looking for a turnkey
header.

If it does not find one the operating
system assumes it is connected to a
BBC Micro. Therefore once you have
written a program it needs to have a
turnkey header attached. If the program
is written in Basic this is quite simple.

The CMS Link ROM has a
command *TURNKEY. This takes a
program file and loads it into the CMS
6502 second processor, adding the
correct turnkey header. Therefore with
one command you can turnkey and
install a program.

What if you have an application that

-
L]
-
L]
.

The stand-alone system

needs a little more than the basic
system? For example an input/output
intensive application could use more
than one VIA. Or what about a system
that needs a display to output
information graphically?

Well not to worry, CMS has thought
of that with add-on cards containing the
extras you need. These can be
connected together easily using a card
frame.

Indeed it is possible to implement a
full BBC Micro system using these
cards, but this would cost more than the
micro itself.

The point is you can mix and match
cards to create a system that covers
vour needs, no more and no less.

In a stand-alone application the CMS
6502 second processor will need to be
powered from an external 5 volt power
supply. The most convenient way of
achieving this is to have one built into a
card rack so that it can supply any other
module as well.

So the CMS 6502 second processor
allows the creation of an economical
dedicated stand-alone control system. It
can however be taken a step further.

If you have several stand-alone
systems they can be networked together
with the CMS network system. This
means that units performing different
control functions can exchange data

and receive commands from a central
controller.

The mind boggles at the complexity
that you could build into such a system.
In the jargon this is known as a
distributed intelligence system — each
separate controller performing its task
but able to report back to a supervisor.

With all the variations and com-
plexities of the CMS 6502 second
processor you do not simply buy one off
the shelf but rather talk to CMS and
they will advise you on what
configuration you need.

I believe they can even supply
expertise in programming for any
application. The cards are made to the
highest standard and work well. The
manuals are a little sparse, but contain
all the relevant information along with
some examples.

All in all the CMS 6502 second
processor allows you to convert your
BBC Micro into a full development
system, and thus save thousands of
pounds.

Product: CMS 6502 second processor/
controller

Price: £259

Supplier: Cambridge Microprocessor
Systems, 44a Hobson Street, Cam-
bridge CB1 INL. Tel: 0223 324141
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Announcing a Great New Deal for ai’
Primary and Secondary Schools |
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 EDUCATION);

SUBSTANTIALREDUCTIONS /| . SUPPQRYT

ON ALL PLOTTERS i
_L.- s‘1
. S, SCHEME;
il Plotmate is recognised by many educationalists as one SR SR Ay,
of the most sophisticated and practical plotters ﬂfﬁ'“"“l:.'argrnu-qﬁ..,_,_ &
available at its price. Under the ESS the following Bie L

features become available:
Now Primary and Secondary schools throughout the UK

! can reap the many benefits obtained by using « SAVINGS of up to 30% on normal price
PLOTMATE as an aid fo computer based feaching at a P y P
cost which is lower than ever before.

* FREE training available.

+ SUBSTANTIAL discour’
on all Linear Graphi
Software package =1

This tremendous offer comes about as a result
of the unique LINEAR GRAPHICS' EDUCATION
SUPPORT SCHEME (ESS).

ESS has been devised and
launched by Linear Graphics
in order to provide the
educational environment
with the best possible
value for money when
purchasing this highly
versatile extension to their
computer graphics systems.

* FULL support a1
service from {4
manufacturer. '

* TWELVE month ™
warranty. i

E-

|  COMPARE THESE PRICES! E

| PLOTMATE A4 £224 a saving of 25% 3

PLOTMATE A4M £299 asavingot 25% ESS HOTLINE '

PLOTMATE A3 (with free [k e o

Cadlink Disk and Plotmate ROM) £299 asaving of 30% 0702 541663/4/5 m
PLOTMATE A3M €426 asavingof 25% i

SCANNER £120 asaving of 20%

| UPGRADEKITA3TO A3M £150 S o e T e b
PLUS save 20%-25% on all plotting accessories. B e |

All prices are ex VAL Please rush me information on Linear Graphics
Educational Support Scheme. | am particularly interested |

— — SCHOOLIAUTHORITY.
SPRPHICS LD

28 Purdeys Way Rochford Essex $54 1NE ADDRES
Tel 0702 541663/4/5 Telex 995701

TELEFPHONE




AT first sight viewdata systems for use in
education seem to be an excellent idea. The
ability to tap into a huge resource of data for
little more than the cost of a local phone call is
an exciting prospect for schools, who for
years have. had to make do with out of date
books in depleted libraries.

All that is needed is a computer, a modem,
some suitable software and a phone line. A
modem is an electronic box of tricks which
links a computer to a telephone line so that
one computer can “talk™ to another computer
similarly linked to the line. The computer also
needs special software to enable the modem to-
be used in this way. Using a modem, a micro
can “talk” to a large mainframe computer
thus enabling large databases to be accessed.
Almost all schools have at least one
computer and a phone, so all that is needed is
the modem. As if in an answer to a prayer, in
February the Department of Trade and
Industry (DTI) offered each secondary and
middle school a free modem, so at last they
could exploit this new medium.

But is it such a wonderful thing? Have
schools been sadly misled by the DTI? Will it
enhance the quality of education, or will it just
get rid of surplus end-of-year funds for the
DT1 and reduce the massive stockpile of
unsold modems?

[ believe that this is an initiative which has
litle to do with education. Local education
authorities were given just two weeks to bid
for these modems. Hardly any information
was given about the offer, and there was no
advance warning, yet all the modems were sat
there ready to be delivered within weeks with
1o questions asked; all very strange.

With time so limited, authorities could do
little but accept the offer and demand as many
modems as they thought that they could get
away with.

No. 1 September 1986

Modems in schools:
On the wrong lines?

Philip Andrews
considers the
future of viewdata
in schools

who clearly know little about tact, in an advert
in the Times Educational Supplement stated
that the offer was due to close that day, and
advised teachers to contact their adviser to
check whether they had seen the. offer. This
ensured that for weeks afterwards advisers
were plagued with teachers phoning up to ask
if their authority had applied for the modems
and if so when would they arrive.

When the modems did arrive, the problems
really started. They came without leads or
software, yet the application form asked for
the type of computer that these modems
would be used with.

So the first headache for schools or LEAs
then is to obtain the computer-to-modem
leads (£5), and buy some suitable software.
The two main educational databases, Prestel
and TTNS, both have software to sell. Prestel
software costs £19.95 and TTNS software
£30. Already the offer is looking a little
tarnished.

The next headache is the telephone line.
Many schools have only one or two lines into
them. Usually these are desperately
overloaded, and the thought of tying one of
them up for long periods at a time is out of the
question. In any case the viewdata system
needs to be in a resources area, and not in the
school office.

Therefore someone will have to foot the bill

EDUCATIO

MICRO USER

THIS new educational section
af The Micro User welcomes
contributions from teachers who
believe they are using the micro
in an interesting way in the
classroom and would like to
share their experiences.

We are also interested in your
dealings with software or hard
ware suppliers. Have you found
them to be very helpful? Let's
have your comments.,

A disc
100 soon

THE 3.5 inch disc drive has so
far been received like a lead
balloon. Few if any educational
software houses will supply discs
in this format.

Yet the 3.5 inch disc is robust
and can safely be handled by
yvoung children without any
damage and they work in
exactly the same way as with the
normal 5.25 in floppy.

Many computer firms are
starting to change to this disc
size — the Electron interface was
fitted with one — and it is likely
that any new Acorn computer
for schools will have one.

It is perhaps with this in mind
that Cumana has just released a
hybrid disc drive. This is a twin
switchable drive with a 5.25in
disc in one side and a 3.5in in the
other.

A useful touch is a 40/80
track switch on the front of the
drive together with indicator
lights.

At the moment there is very
little use for such a drive, but
maybe this is what is needed to
start the swing over to the
smaller format.

This is probably a resource
that LEA computer centres will
want to have, but it is doubtful if
it will be necessary for schools to
buy one, not yet at least.

The Times Network for Schools (TT NS), . 2 T PR RE T
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ALL CJE MICRO'S SOFTWAREI

SB,BPLUS& MASTER COMPATIBLE.
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for a new telephone line to be installed
(another £50 plus). Then there is the cost of
the telephone calls and the annual rental. The
two main databases can both be accessed for
alocal call from most parts of the country, but
even so the cost soon mounts up when one is
logged on for a whole morning.

What has happened in many LEAs is that
the DTI's modem offer has alerted the various
education administrators within the LEAs to
the cost, and many are now debating how the
extra charges can be accommodated.

Had the offer not been made I suspect that
those schools who wanted to go along the path
of on-line databases and electronic communi-
cation would have been free to do so without
interference. The result of all this has been that
many of the modems are still locked away in
council offices while the solutions to these
problems are being found. Meanwhile
teachers are wondering where their modems
are and when they will be able to use them.

Another problem that the DTI has quietly
ignored is that of in-service training. Many
LEAs have their in-service training planned
and budgeted months ahead, and the way this
offer has been sprung on them has not given
them time to prepare and stage adequate
training so that schools get the best out of
viewdata.

‘When all these problems are sorted out and
schools get their modems with leads, software
and training, what are they going to do with
them? They can subscribe to either Prestel
(about £80 a year plus a time charge of 4p a
minute, plus a frame charge for some pages)
or TTNS (about £150 a year). Yet more costs.

Both systems can offer access to ECCTIS,
the Educational Counselling and Credit
Transfer and Information Service, the higher
and further education courses guide. Prestel
also has the SEND special educational needs
database, the Signpost careers guide from
COIC and the Schools Link educational
computing magazine.

Both systems will support the new database
NERIS (the National Educational Resource
Information Service) when it becomes
available towards the end of the year. This
database will provide information about
educational software. The first curriculum
areas covered by the database will be
mathematics, science and geography.

Prestel Education is part of Prestel, British
Telecom’s national public videotex service. It
is essentially a commercial information
service. Therefore the data provided is mostly
of use to those businesses such as travel
agents, farmers and stock brokers that require
instant access to up-to-date information. Thus
much of the information has little real
relevance for general school use.

There is detailed information on current
share prices, but 1 have yet to find any
information on Henry VIII. Thus geography

and economics are quite well catered for, but
the sciences, for instance, will find little that is
of use to them.

TTNS at one time operated a system that
actively put many LEAs off subscribing.
Recently they have changed their operating
procedures to make their service more
attractive.

Essentially theirs is an electronic mailbox
system. This is the system of using a remote
computer to store messages that can then be
received by the addressees when they log-on
to the system. LEAs are being encouraged to
use TTNS to develop their own local
databases. This is a very time consuming task
both to implement and update and one must
really question the effectiveness and efficiency
of such a medium, especially as it is very
limited in its method of operation and its
versatility.

TTNS also offers an electronic mailbox
system, as does Prestel. Thus schools can
communicate with each other using a
mailbox. Again this seems a most worthwhile
idea. The ability to establish a link with
another school, perhaps even in another LEA,
and communicate regularly with it has many
attractions, but if this is such a useful link then
why is it not already being done using good
old fashioned telephones or even letters?

Then there is the idea that schools can be
kept informed of the latest developments in
the LEA and elsewhere using electronic mail.
This, too, seems to have many advantages,
but in reality how many schools would make a
habit of logging on each day to see the
information, in the same way as post is
regularly opened, or the telephone answered?

Clearly children are going to need a
familiarity with viewdata systems but it is
going to be expensive for schools to provide
and maintain such a facility. What priority
should viewdata have with all the other
pressures on a school’s finances?

When all these problems have been
overcome, the initial costs and the running
costs weighed up and the advantages of the
system have been evaluated, the modem offer
seems a little hollow. There have been few if
any checks to ensure that LEAs have got the
right number of modems. Many, I suspect,
will have modems to spare. In addition these
modems are not cheap: It is possible to buy
quite adequate units for less than half the
price.

The money the DTI has spent is paid for
out of our taxes, money that education is
desperately crying out for. If a cheque for
£130 had been given to each school, how
many of them would have considered a
modem the first priority?

If the DTI is prepared to spend money to
promote information technology in schools it
should try to find out where the need is
greatest, and then provide a complete package
of resources to enable that aim to be achieved
without imposing still further on the
overstretched resources of the LEAs. n

Atari
attack

ATARI is planning a BBC
Micro emulator for its ST
machine in a bid to enter the UK
education market.

The company’s techmical
manager, Les Player, says the
emulator “runs standard BBC
Basic as fast as the Acorn
machine itsell™.

The device has already been
supplied to some schools for
testing purposes. Player says:
“They're very pleased with it".

Science
in video

THE coming way of learning
science is a package including a
double-sided videodisc and com-
puter software operated in
conjunction with a Laservision
player and a BBC Micro.

Interactive video specialists
Futuremedia is putting the
finishing touches to its new
Interactive Science Laboratory
which will soon be marketed by
John Wiley and Sons.

The sophisticated facilities,
with voice, sound and moving
pictures, allow the user to
conduct hitherto specialised and
costly experiments using only
the interactive science disc,
keyboard and monitor.

The videodisc images do what
the user tells them to nght down
to the smallest factor in a
complicated exercise such as
simulating control of a £15,000
gas chromatograph, or conduc-
ting a potentially hazardous
experiment involving electro-
lysis,

And because the entire
process is on disc, it's as safe as
houses to use,
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Yes - it’s bargain-
hunting time again!

For BBC Micro and Electron users this is the start ot
the top buying period of the year - the time when
they stock up with all the latest hardware and
software that will enhance the versatility, power -
and just sheer fun! - of their micros.

And the ideal time to hold the Electron & BBC Micro
User Show, where they get the best of both worlds - a
first look at all the fascinating new-season products, and a
chance to pick up really worthwhile bargains as yesterday’s
top sellers are sold at rock-bottom prices!

Renold Building,
UMIST,
Sackville Street,
Manchester

10am-6pm Friday, September26
10am-6pm Saturday, September 27
10am-4pm Sunday, September 28

ACORN
THEATRE

EASY RAIL TRAVEL!
300 yards from
Piccadilly railway
station, with speedy
connections from all

* Listen to Acorn experts talking

parts of the North, about all the exciting new

Midlands and Wales. developments coming from

EASY COACH TRAVEL! Cambridge! 3
~dasinwns vl Rt winls Regular sessions

on each day
of the Show!

serving all parts of this
vast region are just a
short walk from the
UMIST campus.

EASY PARKING!
No problem finding
somewhere to park -
either within the
campus itself or
nearby car parks.

* . Watch demonstrations from the
BBC showing how to capture
Ceefax pages and telesoftware
on your BBC Micro.

* See for yourself on the big
screen the latest advances in
music and graphics on the
Electron and BBC Micro.

Avoid the I [0 Adulttickets at £2 (save £1)......... £
[J Under-16sticketsat £1 (save £1) £

TRO
i-t"
My *w

queue‘SI I Total £ Post to: Show Tickets,
Europa House, 68 Chester Road,
Get yﬂl.lf [ Cheque enclosed made payable to Hazel Grove, Stockport SK7 5NY.
ticket in Database Publications Ltd. e
d I [ Prease debit my credit card account Beldome -
ﬂn L B )
l L A deneh SRR e e B R B i e L et e
e 4 R s R Simed . e
Adittaiton: ot dioas PHONE ORDERS: Ring Show Hotline: 061-456 8835
£3 (adults), £2 (under 16s) Please quote credit card number and full address + Ref Mug




S— |

.

Easy introduction
to word processing

PENDOWN is a ROM-based word processor
for the BBC Micro aimed at the junior and
infant age range — a group capable of vast
amounts of imaginative written work. Word
processing is a means by which children can
produce clear and structured work without
repeatedly rewriting the work, allowing the
child to concentrate on the content of the piece
and not the mechanics of producing it.

As Linda Spear of the Walsall Logo Project
says in the documentation of this program,

ine .18
age ..l

Width ..48

Length .23

13
+7] ol

This is a typical screen for the PenDown
wordprocessor. 1 am rather impressed
with this piece of software.

Hote the status lihlf at the top of the
screen, displaying all the useful
informat ion.

Figure I: The editing screen

word processing “should be seen as a new way
to think about writing, easing a child’s
transition from oral to written communi-
cation”, a statement with which I whole-
heartedly agree.

PenDown is entered with the command
*PD, and we begin with the Mode 7 screen
shown in Figure I. Text typed in is displdyed
on a 40 column screen. This is the maximum
screen width, so you have a WYSIWYG —
What You See Is What You Get — word
processing system. Text will be printed out as
it is shown on the screen, but it’s not possible
to display the optional fonts or text sizes
available, as we’re operating in Mode 7.

The cursor, delete and Return keys have
their usual function. Shift+cursor keys allows
you to move to the top or bottom of pages or
the start or end of lines with one key

Width ..48 il ine .19
R enoth' .23 o G e
This Turn to another page down
menu § ﬁann! l:;l nfidg A =I
ro an a
' Eet’th: f'u :gn se.
Auto- i eat (on/off)
DELE E"‘" tere)
Justify text
achk text
Eeargh and replace
elete page
Make a fresh st
Finish using PenDown
The text is replaced gn the screen once
the menu has been exited.
Figure II: The writing menu

Joe Pritchard
reviews PenDown

combination. In addition block copy and
block delete are supported. Two status lines at
the top of the screen keep you informed about
what’s happening — screen width, page length,
current line position, page and line number all
being displayed in an easily understood form.

You can enter text up to 255 lines long
which should please all but the junior Tolstoys
set to recreate War and Peace. Page length is
initially set to 23 lines, with the top and
bottom indicated by a line of arrows on the
sCreen. -

My only complaint about the program
operation and the way it is documented is that
at the end of a page pressing the down arrow
key will take you to the next page, removing
the previous page from view. However,
provided you've read the documentation
you'll be ready for it and using up-arrow will
recover the previous screen.

Word processing also involves setting up
justification, line width and so on. PenDown
does this in a friendly and succinct way, using
window menus triggered by the function keys.
The cursor and Return keys are then used to
change the various parameters of the
program.

For example, f0 replaces the central area of
the text screen with a menu called the writing
menu — see Figure I1. Once this menu is left
the text is replaced on the screen, which is very
nice indeed.

With this particular menu it’s possible to
change page length and line width, set the
position of the tab stop, perform a search and
replace operation, and disable the keyboard
repeat. As youngsters often leave their fingers
on keys for a little bit too long I thought that
the latter was a particularly good feature.

Other function keys access disc filing,
printer control, cut and copy, help, a
dictionary and a planner. The latter is simple
tree-structured writing facility, intended for
use as a means of getting your ideas in order.
A heading can be expanded to form a series of
new sub-headings, each of which can then
form the basis for a piece of writing.

Dictionary is not a definition list or a
spelling checker. It gives a means of providing
word lists. They can be accessed by the first
letters of words or by a particular topic.

The cursor keys and Return can select a
word from the displayed list and it can then be

-

Religious
education

ONE area of the curriculum that
is very poorly supported with
software is Religious Education.
To help remedy this Lion
Publishing, well known in RE,
circles, have produced two
packages, Bible Places and Bible
People, which link to the Lion
Encyclopedia of the Bible.

The company’s first venture
into educational software, the
packs are aimed at secondary
level and while not cheap are
worth every penny.

The software is very well
written with great attention to
detail, and each pack has been
designed so that the software
can be used in a variety of ways.

The maps in the Places pack
are very good, bringing it alive.
A minor niggle is the use of blue
text on a black background, but
this is only used for the mundane
instructions.

The handbooks for each pack
are clear and simple, and are
very well produced. Lion has
made a good entry into the
educational market with some
original and innovative software.

Helpful
system

THE recently-formed edu-
cational software house Edusoft
has released a low cost
CAD/CAM system for the BBC
Micro.

The packages are designed for
user friendliness, having on-
screen menus with explicit
prompts and messages through-
out.

The CAD package, which
costs £80, includes standard
facilities for construction and
modification of both geometric
and schematic drawings, includ-
ing a window command for
detail work and a font editor
which allows characters and
symbols to be designed.

The CAM package, at £35,
provides tool path/profile defini-
tion and verification functions
plus a tool path animation
process. Tool/profile clashes are
also detected.

Part geometry is extracted
from geometric drawings cre-
ated by using the CAD package.
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Activity
€goS

ALL About Eggs, produced by
the Egg Marketing Board, is
aimed at 9 to 13 year olds and
contains a video, a poster, a
pupil booklet, computer pro-
grams, teachers’ notes, lesson
plans and activity cards.

It is a comprehensive teaching
pack, beautifully presented, with
a varied, well thought out series
of activities about eggs. The
video was most interesting, and
very professional.

The software is designed to be
used with the Tandy Electronic
Book, a touch-sensitive key-
board that can have overlays
placed over it. It costs about £20
with the BBC adapter from
Tandy shops. (Tandy usually

From Page 41

copied over to the main text — excellent for
checking spelling. Dictionary files can be
edited or new dictionaries can be made using
the utility disc or from within PenDown.

Help allows useful information regarding
the system to be provided from within the
running program. Teachers can provide help
files of their own for use with the program.

Parallel and serial printers are supported,
and users of Epson compatible printers can
print out the text in a large print or in a
specially selected font. This feature allows
pieces of work to be printed using different
styles, although it's not possible to mix fonts
on a page.

A font design program on the utilities disc
makes production of new fonts an easy, if time
consuming, job. For each font character size
can be specified, although with large
characters the number of characters in the
font is reduced.

Larger characters also occupy a greater
width of screen than smaller ones, thus
limiting screen width to 10 letters for the

can be seen as a user definable keyboard.

paper or card overlay on this board, togethe
with suitable software, allows the keyboard#
be configured for whatever application |

desired.

An editor utility allows the teacher to defin
how specific areas of the keyboard behas
and it’s possible to assign whole words §
particular areas of the keyboard — invaluab
for younger children or those with speci

educational needs.
The documentation was excellent,
clear text and diagrams.

utility programs.
This impressive package gives

excellent environment for the development
written work. The versatility of such

program is obvious, allowing the compute
role in any school activity.

The introductory section on word proce:
ing in the primary and middle scho
classroom should fire up the enthusiasm
teachers, and give them confidence to let

charges loose with PenDown. Go on, giveit

Keystrips ar
included, reflecting the wide use that is mad
of function keys. Also provided is a disc ¢

E::;]:St:f’j’;‘:]i;;a] SROaIA Yoy largest characters. An 80 column printout is  try — you won't regret it. W
T ot con e ua | a0 sl e Pnbiown e g
from the keyboard without the 3 i w
Electronic Book. limited to a 40 column screen and I found this i:fc‘i”‘:ésg‘%ﬂ” 4t E o
. It's nice to see a program supporting Markham Street, London SW3 4ND. Tl g
- > the Concept keyboard as fully as this one 01-352 1088 b st
ES does. This keyboard is an input device which E b
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IN recent years educationalists have
become more aware of the problems of
dyslexia, the rather mysterious handicap
often mislabelled word blindness.

While its cause is still uncertain, its
effects can be devastating giving rise to
immense difficulties in reading and
writing for otherwise intelligent and
articulate people.

One simple manifestation of the

problem in writing is letter reversals, such
as writing dat for bat. In fact, in the past
dyslexia has been dismissed as an
inability to spell rather than recognised
for the wide reaching cognitive disability
it is.

The British Dyslexia Association aims
to further the study of dyslexia and is
actively involved in seeing how micros
can aid sufferers.

e

While computer programs are not a magic
remedy for dyslexia, they can be a very
worthwhile teaching aid when you need
many ways of reinforcing each teaching point.

In this way it can add a new dimension to
dyslexia teaching, not by replacing carefully
structured tuition, but by complementing the
basic lesson.

For instance, the BBC Micro is
unbelievably motivating. Pupils work hard in
order to have time for the computer, and are
often reluctant to go when time is up. And the
micro channels this motivation well.

Pupils need to read accurately in order to
respond correctly. On suitable programs they
get a quick response to each entry, with praise
if correct, or immediate practice of errors.

Pupils work hard at the tasks to get success.
In fact, it may be the first time they have
enjoyment in a language task, and this boosts
their self confidence.

Of course, in order to handle language
programs they have to type in words from left
to right, working through each word. This
may seem to be stating the obvious, but for
dyslexics, getting letters and words in the right
order is no simple task. Often you can see
them mouthing the letters by name or sound
as they search for them on the keyboard,
which must reinforce the spelling.

And there’s the flexible nature of the media
to take into account. Most pupils do not mind
making mistakes on the computer because
they know they can correct them, or try again.
None of them can read the word delete but
they know what to do with that key!

In this respect a word processor is
extremely valuable for dyslexics. They can
enter their own writing and have help with
correcting it. Alternatively they can dictate a
story or account or homework. And the
printout looks so good.

BBC Micro users are fortunate in this
respect. There are far more good educational

omputer aid
for dyslexics

programs for the BBC Micro than for any

other computer. There are useful ones for
dyslexics in the skill areas of letter recognition,
keyboard skills, letter formation, directional
skills, alphabetical sequence, reading, spelling,
punctuation and text on the screen.

When evaluating programs for use with
dyslexics you must bear in mind that it is not
possible to give reading, spelling or interest
levels for programs. These can vary
immensely according to whether the situation
is supervised or not, individual or group, the
first time learning of the skill, or fast revision
of a previously taught skill and so on.

As a guide to working with dyslexics on

your BBC Micro, I've included two lists of

do’s and don’t’s. These should help you to

{By Jean Hutchins

choose suitable software and even devise your |
own. To get you started I've included my own |

list of helpful programs. Notice I haven’t
included a word processor — there are many
simple ones on cassette and disc.

® If you'd like more information on the
subject, the British Dyslexia Association
computer subcommiitee is producing booklets
of information about computers and dyslexia.
For details, send an sae to the BDA, Church
Lane, Peppard, Oxfordshire RG9 5JN, or to
Mrs J. Hutchins, 13 Hurstleigh Drive, Redhill
RHI1 2AA.

Useful programs

TARGET. Dyslexics often find it difficult to
learn and remember the alphabet sequence. In
Target, the alphabet is displayed in the top
part of the screen. You have to return lost

>

—

the pack the graphics are poor
and seem to be there only to
liven up otherwise very dull and
dry material, though at least it
was possible to switch off the
amateurish sounds.

The final game is a simulation
where the child has to drive a
delivery van round to several
shops. This was particularly
annoying as the van was most
difficult to control, even when
set to “easy”, and the speed of
the action precluded any useful
decision-making activities.

A super resource pack, well
worth the money, but you might
as well leave the computer in the
cupboard.

Dinosaur
eggs

THE educational game
Dinosaur Discovery originally
published in Australia, has been
released in Britain by 4mation
Educational Resources.

Designed for upper junior/
lower secondary level, the
program requires users to locate
a lost dinosaur egg and incubate
it until it hatches.

An accompanying teachers’
manual contains ideas and
suggestions for setting up a
Dinosaur Discovery cross-
curricular project.

Dinosaur Discovery comes
on disc for the BBC Micro, B
Plus and Master for £16. A 3in
disc version costs £19.95.

GCSE
French

THE first new title from LCL in
more than a year is Micro
French for the BBC Micro. It is
claimed to be the first complete
GCSE course with real speech
ever produced for the BBC
Micro.

A complete self-tuition course
taking beginners through to
O-level in 24 programs, it
emphasises practical French,
both spoken and written, and
incorporates real speech and
animated graphics elements.

Micro French comes on two
discs, 40 or 80 track, with
manual and audio voice tape, or
three cassettes and manual.
Price £24.
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Research
program

A PROGRAM has been de-
veloped for the BBC Micro
which will control and monitor
the work of a bench top
mini-fermenter designed by the
Welsh Biotechnology Centre as
a teaching and research instru-
ment.

The low cost, small scale
fermenter is intended to offer
schools and colleges an afford-
able version of equipment which
normally costs up to £10,000.

The centre is hoping to
produce an interface and instru-
mented fermenter that will sell
for about £700.

Keynote of the design of the
fermenter’s computer control is
simplicity and clarity.

Uncluttered displays in both
digital and analog format
indicate temperature, stirrer
revolutions, pH and dissolved
OXygen percentage.

Each operation is indepen-
dently set and maintained, the
set point being displayed on the
same scale as the actual reading.

The digital set point is
displayed immediately below the
actual digital reading, making
comparative checks simple.

Because of the interactive
nature in setting the operating
variables the user has his
instructions validated at each
stage.

Rejecting all errors, while at
the same time providing
guidance through the use of help
screens, readings can be dis-
played at any time to give the
current position.

The centre plans enhance-
ments to the program, including
a facility to record the fermen-
tation process into floppy discs
which can be recalled later in the
form of graphs and histograms.

Revision,
games

A BROAD range of educational
software ranging from games to
O level revision has been
published by Audio-Visual
Productions for the BBC Micro
and Master series.

Powergraph is a utility suite
for plotting experimental points,
all the options being contained in

»
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DO be certain to:

1. Choose programs 1o reinfor
2. Know the pupil and
3. Give just enough

_Keep records of programs u
fhe :ff;il can progress {0 the next stage.

6. Encourage pupils to improv

8. Use programs flexibly in ways perh
9. Consider the use
10. Join your local dys
youngsters access 0 comp

ce skills which have been taught.

the program well.
hints to ensure SuCCess.

' ltisensory, by ask
4. Make the experience mu gy
everything on the screen, and the;ﬂﬂ;emﬁ they need tobe repeated, or whether

e their own time or SCOTE,

ils' - 3 -
?.I'thghg:?c interesting spelling programs into which
pupil needs. e

. e
fulness of a word processing program and print

lexia association
uter facilities.

ing the pupil to read aloud to you
rather than competing with
you can enter the words the

tended by the authors.

and work together 10 give dyslexic

e
DON’T offer d yslexics:

21. Incorrect spellings to be shot
- Anagrams or Jumbled letters.

5. The wrong interest level—a 10

8. Non-priority areas,

9. Visual approach spellin
10. Programs that fail to
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letters to their cards before the barrier closes
in an arcade game type format.

' DOORS. Many dyslexics confuse left and

right, and do not read accurately. Here you
choose whether to open the left or right door
to get weapons — axe, flyspray or a dagger —to
kill enemies such as skeletons, spiders or
snakes before you lose your three lives.
BREAK IN. Dyslexics need to learn to read
and spell words using the soft sound for ¢ and
g before e, i or y. In this program they guide
policemen to look for robbers behind the soft ¢
or g in words. Children can read the words
they know, or be told the words and listen for
the soft sound.

CAESAR’S TRAVELS. Dyslexics need
interesting reading practice. After every four
lines of text, they can choose what Caesar the
Cat will do next, so there are many possible
stories in this program.

TOPS AND TAILS. Dyslexics do not have
good visual memories for words, so they have
to perceive sounds in words and spell them.
Tops is a snakes and ladders game. If you land
on a picture, you have to type in the initial
consonant blend or digraph. In Tails, you type
in the final consonant of three letter words to
set cats or dogs wagging their tails.

PODD. This helps language development by
the understanding of verbs and spelling, all of
which are useful skills for dyslexics. They
have to think of actions Podd can do. Let
them spell the words or parts of words which

at or corrected.

ear old .
6. Boring programs or skills tha:’tr ¢ b tay bt nok babyish programs,

7. A ot of reading but Jittle imﬂﬂ;?ﬂ:‘- done better in another way.

gs. For example, “meat he i
show the right an et

_ in one list.
swers if errors are made.

they can manage. They can also dictate letter§
of harder words, for dyslexics need practicei

remembering letter strings long enough i@
write or type them.
COMPLEAT SPELLER. While dyslexic
usually improve their reading, handwriting
and maths, spelling always remains vulner
able. This American program presents words .
in three different ways for practice. It is vert
easy to enter your own words. ]
SPEECH! You are always looking for &
variety of ways of reinforcing skills fol
dyslexics. Children enjoy hearing thé
computer read their writing — copyingd
spellings or dictation. They can even look ané -
listen for the few mistakes the program makes
in pronunciation! It is excellent for reinforcin
phonic rules such as “tap/tape”, “was, wanlf
what” and so on. -
STORY. Putting pen to paper is so hard fof
dyslexics. They are delighted to choos§’
pictures, write about them and have a printouf"
of the pictures and the writing. y

Program Skill/subject Supplier

Target Alphabet East Court

Doors Reading IEC

Break In . Reading Highlight

Caesar’s Travels Reading Mirrorsoft

Tops and Tails Spelling MacMillan §%

Podd Spelling ASK

Compleat Speller Spelling Nisbet ]

Speech! Text Superior Sthe

Story Text H&H acr
Useful programs: Skills and suppliers oni



SOFTWARE
Expand your

German vocabulary

DEUTSCH Direkt! is the title of a BBC
TV programme aimed at newcomers to the
German language. It is also the name of a
computer program which is intended to
complement the TV series. If you have never
seen the series don’t despair, the manual says
that the program is of use to any students of
German wishing to expand their vocabulary.

The package consists of the program disc,
an audio tape containing pronunciations of
every word, and an instruction booklet.
Booting up the disc will present you with a
menu, the first option being Words. Having
loaded up Words you select which of the 69
groups of words you wish to study, each
group containing 15 related words.

A German word plus its English equivalent
is displayed on the screen and you are asked
to type in the German word. Hardly an
innovative teaching exercise, but it serves to
familiarise you with the words on which you
will be tested in later programs. The Review
option lists the words of a specified group,
with English translations if required.

The program Square is based on the
popular word square puzzles. A 15 x 15 grid

Program: Deutsch Direkt!

Price: £22.95 {disc).

Supplier: BBC Soft, BBC Publications, 35
Marylebone High Street, London WIA
d4AA. Tel: 01-580 5577.

of letters is displayed within which are the 13
words of one particular group. You must
locate and trace out each of the words, and as
you find each one it is displayed in a list at the
side of the screen.

Should you find difficulty in locating all of
the words a Help key has been provided. This
will give you the English meaning of one of the
remaining words.

The final option is Quit. This displays a
complete list of words, highlighting the ones
you failed to identify. It then re-displays the
grid minus the dummy letters.

The Deutsch Direkt! program is purely a
tool with which to increase the size of your
German vocabulary — it does not profess to
tackle verbs and tenses — and as such it
succeeds very well.

Thomas Brown

Adventure leads
to worthwhile projects

MONKEY is an interesting program showing
the new approach to educational software
using the micro as the heart of an independent
project around which other work may be
based. It is an adventure based on an ancient
Chinese childrens’ fairy tale about the exploits
of the Monkey God, the Buddhist priest
Tripitaka, and their quest for the holy
scriptures. The player moves by solving a
series of problems in the search for the
scriptures.

The game is divided into three parts with all

| text clearly displayed in double height teletext

characters, accompanied by the occasional
tune, which may be turned off. The first
section lists out the complete story for the
pupil. The second deals with the early exploits
of the Monkey God before he begins the quest
for the scriptures, and includes solving logic
problems, anagrams and so on. Successful
completion of this section displays two secret
words which are used to begin the final
section.

This is the quest itself, which takes you into
the caves, past the Great Wall of China,
across a desert and up a mountain, stopping
only to acquire objects and answer questions

Program: Monkey

Price: £17.25 (cassette) £18.40 (disc).
Supplier: C & C Company, 9 Ettrick Place,
Ayr KA8 9HH.

required to let you proceed. It took a friend
and myself about 20 minutes to complete the
adventure, but the teachers’ notes suggest
additional classwork allowing it to become the
centre of an extensive project including art
and drama work.

The package is well presented and comes in
a hard-backed wallet containing disc, wall
chart and separate booklets of student and
teacher notes. The teachers’ notes have
additional sections containing the answers to
the problems set in the program as well as
suggestions for more work.

Despite the lack of outstanding graphics
and philharmonic sound, the program is
enjoyable to use and certainly covers a wide
range of different problem solving techniques.
It is a bit on the expensive side, but
nonetheless a very worthwhile addition for
anyone considering computer-based project
work.

Tarquin Thomas

- _.+

one menu. Points can be plotted
directly or functions of values
plotted, and points joined by
direct straight lines, best fit lines
or smooth curves. Disc price is
£17.

Matrices is a suite of three
teaching and testing programs.
The first deals with order,
addition, subtraction and mul-
tiplication of matrices, the
second with finding the inverse
of two by two matrices, and the
third program contains ques-
tioning routines on all sections of
the first two. Available on disc or
cassette for £15.

Trigonometry O Level is a
revision suite covering Pyth-
agoras, sine, cosine and tan-
gents, sine rule, cosine rule, 3D
geometry and typical exam
questions, Disc price £13.

Darts Games comprises
seven programs with varying
degrees of arithmetical difficulty
and assistance using a dart
board simulation. Disc or
cassette price is £15.

Six French Games is aimed at
pupils in their first year of
learning the language but can
also be used for revision by more
advanced students. Each game
has a basic and an advanced
version. Disc or cassette price is
£15.

Canal Builder is an historical
simulation in full colour which
requires the user to build a canal
between two towns as profitably
as possible. Disc price £17.

Teletext
editor

A NEW teletext editor targeted
for the BBC Micro educational
market has been launched by
Watford Electronics.

TED is an advanced system
for the editing of teletext screens
and their presentation. It con-
sists of a special 32k ROM, a
detailed manual and a function
key strip.

The TED package is able to
modify frames suitable for direct
downloading to Prestel or
display pages in an advanced
carousel system called a show or
a scroll.

A scroll is effectively a 600
line screen, with the current
display acting as a 25 line
window. Virtually any situation
where the need to scroll
information is required can be

>
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solved with this option.

An alternative to the scroll is
the show option which is used to
display a series of teletext
screens with the timings and
routings user specified. Shows,
however, may be converted to
scrolls to enable easier viewing.

Other features in the package
range from an XY cursor
position status display to line,
block and column buffer for
quick copying and recovery. The
ability to convert edited screen
to Prestel format for mailboxes
is also provided.

It requires a single ROM
socket. To gain the maximum
from TED it is recommended
that both disc interface and a
ROM board is fitted to the BBC
Micro.

A price has yet to be fixed, but
once it has, educational dis-
counts will be available for
quantity purchases.

Micro
project

THE popular Body Building
Course run by Technical Editor
Mike Cook in The Micro User
for the past three years has
inspired a 10 week night school
COUrse.

It starts at the end of this
month at Manchester Polytech-
nic and will cover the theory and
practice of adding electronic
equipment to the BBC Micro to
expand its usefulness.

In the first part of each
session, Mike will go through the
theory of a project from concep-
tion to realisation. Software
requirements will be explained
and background information
supplied.

The second part will take
advantage of the extensive
laboratory facilities of the Poly's
physics department to allow
students to build their own
circuits under the expert
guidance of Mike Cook.

Participants will learn how to
make printed circuit boards,
how to solder delicate electronic
components, and how to use test
equipment to ensure that their
project is working correctly.

Students can enrol for just the
theoretical sessions or both
these and the practical sessions,
by applying to the Department
of Maths and Physics, Manches-
ter Polytechnic, Oxford Road,
Manchester.
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Logging experiments

at your leisure

ANYONE who has ever performed even the
simplest of science experiments will know that
once the fun of performing the experiment and
noting down the results is over, there is then the
slog of writing it up. This is where Result
can help you. This program will accept a
sequence of results and perform simple
pre-defined calculations on them. Finally the
results can be plotted and the gradient of the
best straight line calculated.

The program is booted by Shift+Break and
you are given the choice of whether to use a
printer or not. An empty grid is drawn and
you are asked for the title of the first two
columns where you will enter your results.
Next you are asked what formula to use for
the remaining three columns. These formulae
are predefined and shown in the accompany-
ing table they cover most simple relationships
found in experiments.

Then you can enter your results — vou have
to enter a minimum of three and a maximum
of 15. Once this is done a menu allows you to
perform some simple editing or plot the

Formulae used by Result
Column A: Variable
Column B: Variable

Column C: 1/A A! 1/A? SIN(A)
A +Constant LOG(A)
Column D: 1/B B? 1/B® SIN(B)

B+Constant LOG(B)
ColumnE: A*B A/B B/A C*D C/D D;"C_I

Some tests are

ONE of the basic skills of a chemist’s trade is
the ability to identify unknown substances. To
provide the level of practice required to
acquire this ability without boredom creeping
in is a problem. That was until Chalksoft
released Forensic, a subtle blend of chemical
analysis, murder and detective work.

The program is menu driven and provides
three main options. Option one describes and
demonstrates the tests at your disposal
involving flame, hydrochloric acid, barium
chloride, silver nitrate, heat, and finally some
chromatography on the inks in the suspect’s
pens. The results given by various groups of
chemicals are also described in this section.
For example all carbonates give carbon
dioxide when subjected to the hydrochloric
acid test.

Option two presents a mystery chemical
which you can subject to any or all of the tests.
If you decide that you can identify the
chemical you do so. If you are correct the time
taken to come to your conclusion is displayed.
This competitive element adds to the game’s
appeal.

Finally we have a full blown murder

Product: Result

Price: £10 (cassette) £12 (disc).

Publisher: AVP Computing, Hocker Hill
House, Chepstow, Gwent NP6 SER.
Tel: 02912 5439

results. When you select the plot option yo
are asked which column you want to use
each axis. In this way you can juggle
figures to obtain a straight line response. Eag
point is then plotted as an asterisk with t
point number next to it. You can then get
plot of the best straight line with its gradie
calculated.

By returning to the main menu, the colums
of data can be sent to a printer and a si
representation of the graph using prind
characters will be produced.

That, basically, is what you get. There isn
way to store your results or to get a scre
dump of the better graph you see on
screen. There is no way of entering your ¢
formula for the columns or using more tha
15 data points. I found the numbers next§
each point tended to overlap when using th
maximum number of points. Also there aren
error bars associated with each point.

Mevertheless what this simple prograg
does do, it does well, and should be suitable ft
most experiments up to GCE O level.

A good solid program with no frills
complications.

Mike Cog

murder

Program: Forensic

Price: £17.50 (disc only) _

Supplier: Chalksoft, PO Box 49, Spalding,
Lincs. PE11 INZ. Tel: 0775 69518.

investigation to perform. The victim |
murdered in an area which contains a larg
proportion of one specific chemical, lucky el
Each of four suspects will present an ali
which mentions their proximity to one speci
chemical. Samples are taken from everyone
shoes and you must analyse them and deci
whether the results of the tests support ¢
suspect’s alibi.
All of the results obtained can be records
on a special sheet which is supplied with i
program. When you are satisfied that y
know the identity of each chemical you
make your report. If you are correct the
taken to solve the murder is entered into a hij
score table.
I found Forensic to be a quick, clean, 2
safe supplement to experimental classworl
Thomas Bro
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EXHAUSTED by incessant questioning
from your pupils or offspring? Unable to cope
with their constant interrogation? Well here’s
a program to turn the tables on them.

An ideal testing or revision aid, Any
Questions allows you to create your own set
of multiple choice questions that should keep
your persecutors busy for hours.

And you're not restricted to just one test —
the program allows you to create and re-load
whole libraries of questions.

For those of you who are unfamiliar with
multiple choice tests, they are the type where
you are given a question and several — usually
four or five — answers to choose from. You
answer by writing down the letter that
corresponds to the correct answer, by putting
a tick in the appropriate box, or as in our
computer version, by just pressing the
appropriate letter.

In class, individual pupils can use the
computer alone and after the whole class has
done the test, the teacher can analyse the
results. If you are using the program at home,
you can enter, say, 10 for the number of pupils
and see if you can do better each time.

In practice, teachers should use the
program with groups who reach the testing
stage at different times — for example, those
working from workcards. In addition, the
program forms an ideal revision aid at home
or at school because the correct response
appears each time a question is answered
incorrectly.

By PETER DAVIDSON

When the program is loaded, the menu
appears on the screen. This is primarily
intended for the teacher who can return to it
while a group is doing a test by replying
“TEACHER" to the question “What is your
name?"”.

The version published allows a class of
pupils to be tested and their marks reviewed.
However this is an abridged version of a
program on our monthly tape and disc, which
also contain two files of twenty O level
questions — mathematics and general studies —
written by qualified teachers.

The full program features a display
showing exactly how pupils answered
individual questions, an analysis of how
questions were answered, and printout and
save options for both questions and results.
More files of questions, all written by teachers
qualified in the appropriate subject, will be
given on future monthly tapes and discs.

To allow you to make the most of the
program, a routine to print a seven page
booklet of instructions is also included on the
tape and disc.

The programs are structured so that the
main program lines fall below 99. From then
on lines 100 to 199 refer to menu item 1, 200
to 299 refer to item 2 and so on. Lines above
1000 are used for other subroutines and
procedures.

If you type the program in, you should note
that this structure means that lines are not
numbered consecutively in 10s.

Any Questions

1OREN ANY QUESTIDNS

2BREM (C) MWICRO USER

3OMODET:F1%=R:VDU23,1,0; 8305051 4F)
11,8

4QONERROR 60SUB1RG@

SBCLOSE#@: #FX229,1

GBCLS:PRINT 'TAB(12,4) "ANY QUESTION
EI

TRPRINT'" 1,....Create file of new
questions":PRINT'" 2.....Load existi
ng file of questions”:PRINT'® 3.....C
hange a question":PRINT'" 4.....5ave
questions on tape or disc":PRINT'® 3.

woeiStart test®

BBPRINT'" &.....Results"iPRINT"" 7
vensoResune”:PRINT® 8,004 Rerun"

9OPRINT 'TAB(3)" PRESS THE RERQUIRE
D NUMBER*:ON GET-48 GOSUBLR@,20@,38@,
402,500,000 ,700,800:60T050

{Q@REN#£CREATE NEW FILE OF QUESTION
113

{{BIFF{%¢ YBTHENPROCILLEGAL: RETURN

128CLS:F1%=13 [NPUT TAB{@,3)" How ma
ny questions will be in this test (ma
wioua J@)" NO%: IFNQEC10RNQY)3@ VDUT:6
070128

LS

Business
game

ACORNSOFT'S Business
Games program formed the
basis for a competition among
14 North Hampshire schools.

The software simulates run
ning a business in competition
with others, and includes factors
such as when to invest, whether
to spend on product develop-
ment, fixing prices and coping
with strikes, as well as profit and
loss accounts and balance
sheets.

Winners were John Gal-
lagher, David Horner and Karl

-

Two members af the winning team,
John Gallagher (left) and Karl
Sternberg

Sternberg of Salesian College,
Farnborough, who made the
largest cumulative profit of £34
million over two games.

Second was Farnborough
Sixth Form College, followed by
Heron Wood Secondary School,
Aldershot, and Cove Secondary
Schoal.

The winning school received a
BBC B Plus, monitor and disc
drive donated by Sulzer Bros as
part of British Industry Year
1986.

Notes
on Ceefax

TEACHERS can now receive
the programme notes issued as
back-up for BBC educational
broadcasts by downloading
them from Ceefax in
telesoftware form.

As yet only available for a
limited number of programmes it
will eventually transform the
present system which involves
writing away and paying fees
between 40p and £2 for material.

The main appeal to both

-
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teachers and education auth-
orities is the ease of access and
that the service is free.

“QOur problem at the moment
is contacting the authors to clear
up the copyright situation™, said
Jeremy Brayshaw, the tele-
software organiser.

“But in future we will have it
included in the original contract.
Once that happens, we'll be able
to offer all the notes in this way™.

And to make it even more
simple, Ceefax has just launched
the Advanced Teletext System
ROM (ATS), claimed to be the
most simple yet to use for
downloading software. Com-
patible with all BBC Micros —
including the Master range — it
will also work with any Acorn
second processor.

It is designed as an alternative
to the TFS ROM for the Acorn
teletext adapter and works on
single key commands.

A single keypress presents a
catalog of all the software
available on the current
television channel, indicating the
filename, file type and size.
Selection of a file is made using
the up or down cursor keys.

Pressing Return will auto-
matically select the required
page, download the file, save it to
the current filing system then
re-present the telesoftware
menu. It’s as easy as that.

During downloading the
screen displays the filename,
load and execution addresses,
and the number of blocks
captured and remaining.

Downloading progress is
shown graphically, indicating
which block has been found and
whether it has been correctly
received.

When all the blocks have been
downloaded the catalog is
displayed again for further
selection.

The ATS ROM uses only one
page — 256 bytes — of RAM.
This means that on a BBC Micro
with a disc interface PAGE will
be set at &1A00 when the
teletext system is in use.

Unlike TFS the ATS correctly
claims private workspace in a
Master, keeping page at &EOQ0.

No RAM space is used if the
ROM is disabled — a command
for this is provided — or if the
adapter is not present or
switched off. The state of the
system is shown by *HELP.

Teletext pages from any UK
TV channel can be received and
displayed.

The channel can be changed
|

From Page 47

{3RINPUTTAB(®,18)" How many respons
es are there to each  question (max
imue)” ,NR%: IFNRX<20RNRY)S VOUT:PRINTT
AB(17,11)STRINGS (40," *):BOTOI3IRELSE
DIMG$ (NQY,NRY+1) :DIMRDY (NG, NRE)

| 4RaNL=0

1SAREPEAT: ONK=NK+]

148PROCi nput

I TBUNT ILANY=NGY

|BBRETURN

208REM#£LOAD TAPE FILEw+

21RIFF 1% >ATHENPROCILLEGAL: RETURN

220F1%=1:PROCTORDIN

230F 4=0PENUPF$1 INPUTHFY, T$

24BIFT$<)"Q"CLS:F1X=F 1%-1: CLOSE#F1:
PRINTTAB(®,5)" YOU ARE USING THE WRON
B TAPE'!!!"yPRINT:PROCPRESS:RETURN EL
SEINPUTWFY,NQ%,NRL: DINOS (NG, NR%#L):D
IM@D% (N@X,NR%) s FORI%=1TONGY: FORI%=8TO
NRYX+1: INPUTHFY, @8 (1%,J%) tNEXT:NEXT:CL
OSE#FX

25BRETURN

JOOREM*# CHANGE ROUTINE®*

Escape at line 310

10 REM ANY QUESTIONS
20 REN (C) MICRO USER
30 MODE7:F1%=@:VDU23,1,050;0;0;14F
X11,8
49 ONERROR GOSUB1RER@
508 CLOSEW@:#FX229,1
48 CLS:PRINT TAB(12,4)"ANY QUESTID
HEI
78 PRINT'® 1.....Create file of ne
.w questions":PRINT'* 2.....Load exist
ing file of questions"tPRINT'" J.....
Change a question":PRINT'® 4.....Save
questions on tape or disc®:PRINT'" 3
ciessatart test”
88 PRINT'" bu....Results®tPRINT'"
Toeen.Resune":PRINT'® B,....Rerun”
98 PRINT'TAB(3)" PREGS THE REQUIR
ED NUMBER":0ON GET-48 GOSUBlR@,200,320
,400,5089,400,700,800: 607050
10@ REM##CREATE NEW FILE OF QUESTIO
NS##
118 IFF1%{)@THENPROCILLEGAL: RETURN
128 CLS:F1¥=1:INPUT TAB(R,5)" How m
any gquestions will be in this test (m
axiaun 30)°,NGY: IFNGXC10RNQY IR VOUT:
6070128
130 INPUTTAB(@,18)" How many respon
ses are there to each  question (ma
xinum) " NR%: IFNRXC20RNRLYS VOUT:PRINT
TAB(17,11)STRINGS (48," "):60TO13RELSE
DINGS (NQX NRL+1) e DINGDX (NQY ,NRX)
140 ONYX=0
150 REPEAT:@N%=GNY+1
168 PROCinput
178 UNTILEN%=NRL
188 RETURN

200 REM+2LOAD TAPE FILE®#

218 1FF1%<)@THENPROC ILLEGAL:RETURN

228 F1%=1:PROCTORDIN

230 Fu=0PENUPF#$: INPUTHFY,T$

240 IFT$<)"Q"CLSzF1%=F1%~1:CLOSE4FY
tPRINTTAB(@,5)" YOU ARE USING THE WRD
NG TAPE''!''"yPRINTtPROCPRESS:RETURN E
LSETNPUTHFY ,NGX,NRY: DIMES (NQY NRE+1)
DIMEDY (N@%,NRY) t FORI%=1TONQL: FORJX=RT
ONRY+1s INPUTHFY, Q8 (L%, J%) s NEXTINEXT:C
LOSE#FL

250 RETURN

300 REM# CHANGE ROUTINE®+

3@ CLS: IFF1X=8PROCILLEGAL:RETURN E
LSE INPUTTAB(B,5)" Which guestion do
you wish to change?"‘'"  Enter @ to
return to the MENU,"TAB(15,18)" "ONX:
1FENX<BORANYINOLTHENVDU7:60TO31@ ELSE

IFAN%=BRETURN ’

328 CLS:PRINTTAB(B,5)" "0%(GNX,B):F |
ORI%=1TONRX: PRINT '™ "CHR$(IL+441". .., |
"0§(ONY, IX) s NEXT:PRINT " Is this the
question?"tQ$=BETS: IFA$()"Y ANDQSC()"y
*THEN31@ ELSE PROCinput:60T0310

480 REM##FILE SAVE ROUTINE®**

410 CLS: IFF1%=@PROCILLEGAL: RETURN E
LSEPROCTORDOUT:FL=0PENOUT F$

420 PRINT'® GSAVING"tPRINTHFY,"Q":F
DRIL=1TOS@A:NEXT:PRINTHFY,NQL,NR%: FOR
1%=1TONGY%: FORJZ=QTONRYL+1:PRINTHFY 08!
[%,J%) tNEKT:NEXT: CLOSE#FY

438 RETURN |

5080 REM®#TEST## |

585 IFF1%<)1THENPROCILLEGAL: RETURN E
ELSEF 11=21 FN¥=@ 5

518 CLS:INPUTTAB(®,5)" Enter a nusb
er equal to for greater than) the

aaxisus nusber of people who will d
o the test. Then press RETURN'TAB(1S, |
18)" "MAXX: IFMAXLCITHENSIBELSE DIMPDS
(MAXX,NQK)  DINMKY (NAXY)

515 REPEATPNX=PNL+1

520 CLS:PRINTTAB(@,5}" Next person
please....."tPRINTTAB(R,71" You are s
tudent nuaber "STR$ (PNX):PRINT" There

will be a maximum of "STRS(MAXX)" st
udents® i

525 VDU23,1,138;8;@;: INPUTLINETAB(R
y11)" What is your name",PD$(PNL,@):V
pu23,1,0;8;0;0;

530 IFFB!EPHI,I?-'TEHEHER'THEH‘J&SEL
SE 1FPD$ (PNY,@)=""THENS20

535 FORGNY=1TONGY

54@ CLS:PRINTTAB(B,1)" This is ques
tion nusber "STR$(ONL):PRINT'®* "0%(QN
1,81 tPRINT'" Press the key correspond
ing to the correct ansWer......'
tFORIZ=1TONRL:PRINT'* “CHR$(1%+b4)".,
o 08 (ONY, I2) ¢ NEXT

S45 #F)1202,32 .

550 ANS$=BET#: IFASC(ANSS) <63 OR ASCY
{ANS$) > (64 +NR%) THENCLS1 PRINTTAB(®,3)"

ANSWER WITHIN THE GIVEN RANGE!'!":VD%
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U7:PROCPRESS: GOTOS4@ ELSEPDS (PNY,NY)
=ANSS: [FANS$=0% (AN, NR¥+1) THENNKY (PNL
J=MKL(PNX) +1:PROCCORRECT ELSE PROCWRO
NG

993 QDY (ONL,ASC(ANSS$)-64)=0D% (ONY,A
SCIANGS)-64) +1

968 NEXT:CLS:PRINTTAB(8,3)" You got
"STRE (MKL(PNZ) )" right out of "STR$(
W@} :PROCPRESS

943 UNTILPNX=MAXL OR PD$ (PNX,8)="TE
ACHER" : IFPD$ (PNY , @) ="TEACHER" THENTPR=
PNi-1 ELSETPL=PNX

378 RETURN

680 REM##SEE RESULTS®#

618 #FX229,0

620 IFF1%<)2PROCILLEGAL:RETURN ELSE
Th=@8:CLS:PRINTTAB(1@) " PUPILS RESULTS

"IPRINT

638 PRINT"  NAME HARK"

642 FORPNX=1TOTPYL:PRINT" "PD$(PNX,Q
)y TABCZL)MKY (PNX) 2 TX=TA+MKL (PNL) tNEXT
tPRINT'* AVERABE = “STR$ (INT(TXs100/T
PY)/108)

438 PROCPRESS:RETURN

780 REM##RESUME##

718 CLS: IFF1X<>2PROCILLEGAL: RETURN
ELSEPNL=TPX: IFTPY=MAXX CLS:PRINTTAB(B
ya)* All students have done the test"
PROCPRESSIRETURN ELSE GOSUBS1S:RETUR
E -

BBD REM®®RUN+

818 CLS:PRINT'" This destroys ALL d
ata!"1PRINT'" Is that your intention?
‘TAB(18,1@) ;1 INPUT® "R$: IFLEFTS$(RS$,1)
="Y"RUN ELSERETURN

|88 REM##ERROR DETECT##

1818 IFERR{)17THENCLS:REPORT: PROCPRE
8

1820 IF ERLC3IP@ FiX=F1X-1

1838 RETURN

1042 DEFPROCinput

1858 #Fx12,0

1868 #FX12,5

1878 VDU23,1,1;0;0;8;

1080 *FN202,48

1898 CLE:PRINTTAB(®,5)" Type in ques
tion number "STR$ (GNZ)TAB(@,8): INPUT
LINE" "@$: [FQ$=""ANDQS (QNL,8)="" YDU7
160TOIRFBELSEIFQ$="" PRINT" "Q%(QNY,0
)160TO1 1 BGELSEDS (ANY,8) =08

{108 FORIX=1TONRYX:PRINT

{110 PRINT® Type in response "CHR$(I
1464) 1 INPUTLINE® "0 IFQ$=""ANDD
$(ONY, I%)="" VDU7:80TO111@ ELSEIFQ$="
' PRINT" "RE(ONT, IT)sNEXT ELSE @
FIONT, %) =Q$:NEXT

1120 #FX202,32

1138 PRINT'" What is the correct res
ponse? (A = "CHRS (NRL+64)")"s 0% (ONL,N
RL+1)=BET§: IFQ4 (ANY, NRLI+1)("A" OR Q8(
NT,NRT+1) )CHRS (NR1+64) THENVDUT: 60TO1
130

1148 VDU23,1,0y0;0;8;

1150 #FX11,0

116@ ENDPROC

1178 DEFPROCPRESS:PRINT ‘TAB(3)" PRES
§ SPACE TO CONTTNUE"

1188 IFBET$C)" "THEN! 1BRELSEENDPROC

1198 DEFPROCILLEBAL:CLSsPRINTTAB(®,S
)" YOU ARE DOING THINBS IN THE WRONG
ORDER":PROCPRESS: ENDPROC

128@ DEFPROCCORRECT:CLS:PRINTTAB(B,S
}* WELL DONE "PD$(PNX,Q!

1218 PRINTTAB(®,8)" YOU ARE*CHR$ (141
}* CORRECT":PRINTTAB(BICHRS$(141)" C
ORRECT®tPRINT ' : PROCPREES: ENDPROC

1228 DEFPROCWRONG:VDUT:CLS:PRINTTAB(
8,5)" SORRY "PD$ (PNX,8)

1238 PRINTTAB(8,8)" YOU ARE"CHR${141
" WRONG"tPRINTTAB(B)CHRS (141)"

WRONG"

1248 PRINT'" THE CORRECT ANSWER T0:-
"tPRINT'" "QS(ONX,0):PRINT'" [8:-"t1PR
INT'" "0 (ONX,AGC (0% (ONY ,NRY+1))
~64) 1PRINT: PROCPRESS: ENDPROC

1258 DEFPROCTORDIN

1268 TFPAGE<L10@ THEN12%8

1278 CLS: INPUTTAB(R,5)" Tape or disc
" TS IFLEFTS(T$,1)="T"THEN1 2BRELSEIFL
EFT#(T$,1)="D"THEN131BELSEVDUTB0TO12
78

1280 *TAPE

1298 #0PTi,1

1308 CLS:INPUTTAB(R,5)" What is the
tape file called",F$:CLS:PRINTTAB(R,S
)* Put in a tape & wind to the correc
t position. Then press PLAY *j:iEN
DPROC

1310 #0.

1328 CLS:INPUTTAB(R,S)" What is the
disc file called",F$: [FF$=""THEN1320E
LBECLSsPRINTTAB(18,5)" LOADINE":ENDP
ROC

1338 DEFPROCTORDOUT

1340 IFPAGEC118@ THEN137@

1358 CLS:INPUTTAB(@,5)" Tape or disc
" TS IFLEFT$(T$,1)="T"THENI J6BELSEIFL
EFT$(T#,1)="D"THEN139@ELSEVDUT:BOTD13
38

1368 #TAPE

1378 #QPTL,1

1388 CLS: INPUTTAB(B,5)" What is the
tape file called",Fé1IFF$=""VDU7160TO
13BBELEECLE:PRINTTAB(@,5)" Put in a t
ape & wind to the correct positio
n. Then press "j:ENDPROC

1398 =D,

1408 CLS: INPUTTAB(R,3)" What is the
disc file called",F$: [FF$=""THENI4DQE
LSE ENDPROC

This listing plus a fuller version together with
two files of questions — on mathematics and
general studies — are included in this month s

caszerte tape offer. See order form on Page 149,

e i

by a single keypress, and page
selection is equally easy. Sub-
pages can be explicitly requested
if required.

Pages can be kept for
subsequent viewing and are
updated automatically, the
quantity of kept pages being
dependent on available com-
puter memory.

Full CRC error checking is
carried out on all teletext pages
to ensure the page displayed has
been correctly received, the
result being reported on the
SCreéen.

The ATS is not a filing
system, which means it is easy to
access files — tape, disc, Econet
and s0 on — and teletext pages
from within the same software.

It is a full level one format
teletext system, capable of
capturing and processing all
page data including multiple row
27s, ghost rows — TSDP — and
as many rows as are transmitted.

TTNS
appeal

A CALL to teachers to have
patience comes from Gordon
Jones, chief executive of The
Times Network for Schools, in
the latest issue of TeleLink
magazine.

He was replying to criticism
levelled against the on-line
database that it has failed to live
up to its potential.

“We're still putting the pieces
together”, he said.

When The Times Network
went live in April, 1985, it
claimed to have half the
country’s local education auth-
orities signed up, anticipating a
start-up membership of 3,000
secondary schools.

TeleLink reveals that today it
has just over 2,000 subscribers,
10 per cent of them primary
schools, the rest secondary,
teacher centres and other edu-
cational establishments,

The in-depth examination of
The Times Network is part of a
wide ranging look at on-line
facilities for schools in TeleLink.

It also carries a full report on
Prestel Education and questions
whether or not teachers know
how to use it.

And it puts Neris, the new
government-funded database for
schools, under the microscope to
see if it will bridge the gap.

P
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Softlab
series

THERE will be five packages in
the Softlab series from Shell,
three in the yellow series for
primary, and two in the red
series for secondary.

The first package in each is
now available and consists of a
set of teachers’ notes in an A4
colour booklet and a disc which
can be transferred to Econet.

The yellow package, Measur-
ing and Weighing, features a
number of weighing and measur-
ing activities, including measur-
ing the length of rods; the area of
triangles and rectangles; meas-
uring distances on maps;
making a plan of a bungalow
with activities that include
kitchen planning and decorating
costs; supermarket scales; a
weighbridge; pouring liguids and
volumes by displacement.

It is not a drill and practice
program, but a wide-ranging
resource to supplement and
extend practical measuring and
weighing activities. The various
projects are presented so that the
teacher has a considerable
freedom in the way they can be
used.

There are two basic parts to
the Red series DC Electricity
program: industrial electrolysis
and a circuits program.

The electrolysis program
allows various experiments to be
performed: the deposition rate
for a given current; depositing a
mass of copper of a given
thickness on the cathode; refin-
Ing an impure copper anode and
determining the percentage
impurity.

The circuit program simulates
a Worcester-type circuit board,
and allows a range of investig-
ations.

These include Ohms law,
voltmeters, ammeters,
Wheatstone bridges, measuring
resistivity at wvarious tem
peratures, lost wolts, internal
resistances, fuses, cables, lamps,
heaters and Kirchoff's laws.

The point is made in the
teachers’ notes that these pro-
grams are not designed to
replace practical experience, but
they should allow a variety of
experiments to be simulated
quickly and easily, thereby
greatly extending the number
and scale of scientific ideas
which may be quickly and safely
explored by the pupils.
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Last month’s announcement of a
forthcoming education section in The
Micro User resulted in a flood of
enthusiastic letters. Keep them coming in
— the education pages are here to reflect
your interests. We want to hear your tips,

Prolog group

I AM writing to inform you of the existence of a
Prolog interest group operating at the Teacher's
Centre, Barlow Moor Road, West Didsbury,
Manchester M20 8PW. Tel: 061-434 3421. We
welcome inguiries from others experimenting with
Prolog on the BBC Micro. — John Ashurst.

Typing aid

I HAVE been trying to improve my typing and as [
felt the need for something to help me achieve a
better rhythm, I wrote the following program:

i@ REM Keyboard Tone
! 2@ REN David Smith
30 #F@ 14,2
49 REM Enable Keyboard [
nterupt
38 controli=kA20
6@ ‘controlX=(k13 ANDKFF
FF)tREM Channel
78 control%!2=(-k{ ANDF
FFF1sREN Volume
80 controll!d4=(43 ANDLFF
FFY:REM Pitch
98 control%'a=(1 ANDEFFF
F)sREM Duration
100 FOR opt=B T0 3 STEP 3
' 118 Pi=tAB@
128 [ OPT opt
138 .check
140 CMP42:BNE end \ Check
for keyboard event
158 .save
160 PHP:PHA: THALPHA: TYR:P
HA \ Save Registers
170 LDA47
188 LDX#controlX MOD 256
198 LDY#controld DIV 256
200 JSRYFFF1 \ Osword &7
218 PLA:TAY:PLA:TAX:PLAIP
LF \ Restore Registers
228 .end
230 RTS
248 1:NEXT opt
2508 '4220=(LABR ANDLFFFF)
268 REM Set Event Vector
278 END

b

It works by enabling the keyboard interrupt and
playing a short tone whenever the interrupt occurs.
The routine can be switched off by *FX 13,2 and
switched back on by *FX 14,2.

The pitch, duration and volume of the note can
be changed by altering lines 70-100, in the same
way as the sound command. By changing the

ideas, experiences and suggestions. Send
your contributions to:
Peter Davidson, Education Editor, The

Micro User, Europa House, 68 Chester

Road, Hazel
SNY.

Grove, Stockport, SK7

values at lines 50, 110 and 250 the code can be
made to assemble in any free area of the memory.I
hope this routine will help other readers to improve
their typing. — David Smith, Barlaston,
Stoke-on-Trent.

® Thanks for the routine — and the way it can be
switched off. If anyone wants to silence a noisy
program remember to type *FX210,1 before
loading.

Software need

I AM extremely interested in using the BBC Micro
in education, although perhaps not for the age
range you intended. I work at a college of FE and,
since virtually all YTS and BTEC courses now
have a compulsory computing core unit I feel that
there is a need for software aimed at these groups-
16 to 18 year olds whose main interest is definitely
not computing. — 8. Foy, Chester,

Tips needed

I AM deputy head at a school for physically
handicapped children where I have responsibility
for the use of micros throughout the school with
children aged from 3 to 19 yvears.

I know that I speak for all my colleagues when!
say that we welcome the decision fo extend your
coverage of the educational scene and I'm sure
many of us would welcome an opportunity i
submit articles on the use of hardware, peripherals
and software with children with special
educational needs. We feel very strongly that many
of our colleagues and the majority of parenis using
computers with children would welcome articles in
The Micro User which would give hints, tips and
advice on the efficient and effective use of micro
and on which peripherals and software are good
value for money and which do not in practice fulfi
the claims of the manufacturers.

There is no doubt that the world of micros can

be a minefield of expensive mistakes and your
magazine could offer a very valuable service i
helping people to avoid these pitfalls. It could also
act as a useful vehicle for the interchange of ideas
on using micros in schools. — Roger E. March,
Preston,
@ As you can see from the last two letters, interest
in the BBC Micro's educational potential extends
across the whole of education. We aim to reflect
this wide range in the pages of Education Micr
User, but to do so we'll need your support. Sq
whatever your educational endeavour, write in and
let us know what you are doing.

Fund raiser

HAVE you any ideas how we could make mone
using the BRC Micro at school fairs and ope
days? — Derek Simpson, Manchester.

@ Our opinion is that, apart from selling the micrg
you cannot make enough money to justify th
wear and tear on the computer.
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OPUS WILL MAKE YOU
BETTER ORGANISER
FOR ONLY £60

If your micro system is starting to get out of hand a
smart organiser could be the solution to your
problems:.

At just £59.95 the Organiser desk from Opus
Supplies will help to organise your system
beautifully. It's purpose built to provide plenty of
storage space and because it's produced alongside
our range of executive computer desking it offers
a level of quality you'll appreciate.

A

Shelving accommodates your monitar, printer
computer, disc drive or cassette recorder and
software, and the teak-finished unit is fitted with
castors to make it fully mobile. The Organiser’s
assembled dimensions are: H. 31", W. 40%" and
D. 26".

And our price includes VAT and FREE DELIVERY.

The Organiser desk is suitable for use with all
leading home micros in¢luding the BBC, Amstrad,
Commodore and Sinclair computers.

Getting organised couldn’t be easier. Phone us on
0737 65080 or simply post the coupon below.

r-——-----------_------------------—----—ﬂ

Lﬂ-——-——-——-_————————-_------------_---

To: Opus Supplies Lid,
55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey.

Please rush me the following:
(PRICES INCLUDE VAT AND CARRIAGE)

Organiser Desk(s) at £59.95 each (inc. VAT)

| enclose a cheque for £

credit card account with the amount of £ RS Ty
My Access| |Barclaycard  (please tick)no. is:

_or please debit my

Name 3 s |
Address bl Eoil Lt
i

e

.

Telephone :
1




AMB15 MASTER

Foundation 128K.

AMBI12 MASTER ET

{ANFS only)128K

AMCO6 Turbo 65C02 Module
ADCOS8 512 Processor

ADFIIROM Caridge  £13 (d)  ADIZ3 Ref Manual

ADFI0 Econet Module ~ £43 (€} partit

ADIE Ref Manual ADIM Adv
Pant| £14.95 () RefManual
BBC MASTER View Ulser Guide
Dvust Conver £4.75 (d)

UPGRADE KITS

| 205 ROM £15 (d) 571 DFsK £80 (d)
DNFS ROM £17.50 (d) 1moDFs K £43.50 (d)
pasiciiroM  £22.50 (d) Econer kit £55 (d)
ADFS ROM £26 (d) o2 Upgrade Kinfor B+ £35 (d)

ECONET ACCESSORIES

£85 (b)
£29 (c)
£179 (b)
£10 (d)

32016 CO PROCESSOR

For full specification see page 5

CAMBRIDGE W/STATION
£3,450 (a)
WINCHESTER DRIVES

For full specification see page 5

Acorn Winchesters complete with File
Server Level 11l and ADFS hierarchical
filing system. Data transfer rate of
I1Mbit/sec and average seek time of
85ms providing very fast access times.
Acorn 10 Mbyte Winchester

Acorn 30 Mbyte Winchester

Disc  Drive Section for
Winchester

See
Technomatic's
range.

ACORN 7380 2nd Processor
with 64K RAM, CP/M operating
system. Comprchensive package of
bundled business software.

ACORN 6502 2nd Processor
with second 6502 and 64K RAM
provides faster data processing speeds
and larger user RAM.

TORCH ZEP 100
Z80 cpu with 64K RAM and TORCH's
CP/M compatible MCP operating
systern. With FREE bundled software.
Fits internally in the computer.

TORCH TZDP240

Torch ZEPIO with TECHNOG-
MATIC's dual drive with monitor
stand PDEOP.

MULTIFORM Z80
TECHNOMATICs multi format Z80
system. Details on page no?? includes
free POCKET WORDSTAR.

MS/DOS Read/ Write Utility

BBC MASTER SERIES

£1.075 (a)
£1,599 (a)

SECOND PROCESSORS

TECHNOMATIC

17 Burnley Road, London NW10 1ED Tel: 01-208 1177 ..

305 Edgware Road, London W2 Tel: 01-723 0233

£395 (a)

£319 (a)
£105 (b)
£345 (b)

£14.95 (c)

£19.50 (c)
£10 (d)

£174 (b)
£41 (d)
£26 (d)
£10 (d)

£999 (a)

£329 (a)

£160 (b)

£229 (b)

£439 (a)

£299 (b)
£49 (d)

Allows BBC computer to control any
scientific and technical equipment that
conforms to the |EEE488 standard.
The interface can link upto 14
compatible devices. Typical
applications are in experimental work
in academic and industrial labs.

ACORN IEEE INTERFACE

£269 (a)

TELETEXT ADAPTOR

Converts your computer into a teletext
receiver.

£125 (b)

ROBOCOM BITSTICK

BITSTICK I
BITSTICK 11
Upgrade for Bitstick 1 to 11

Bitstick [ Multiplotter Driver
{includes most popular plotters)

Epson FXB0 Dump for Bitstick 1711
PRINTERS

EPSON LX30

100 cps, Variety of fonts, quad density

bit image graphics NLQ, Standard
Centronics interface.

EPSON LX80 Tractor Feed
EPSON LX80 Sheet Feeder

EPSON LX86

As LXB0 but
compatible.

EPSON FX85

160cps, 80 col, 80K buffer, NLGQ, IBM
compatible graphics Variety of fonts,
multiple density bit image mode.

EPSON FX105
As FX&S but with wide carriage for 136
col

EPSON FX80
EPSON LQ300

See specification on page 5

EPSON LO1000
As LOQB00 but wider carriage for 136
columns -

TAXAN KP810

140 cps, B0 col,” NLQ, 2K buffer,
variety of fonts, quad density hi res bit
image graphics, centronics interface
standard

TAXAN KP910
As KPB10 but with wide carriage for
156 col

BROTHER M1409

180 eps, B0 col, NLQ, IBM
graphics/Epson FX compatible,
friction/tractor std, variety of fonts,
multiple density bit image graphics,
dual interface,

BROTHER M1509

As M1409 but wider carriage for 136
col

EPSON JX80 colour printer

INTEGREX Multicolour Inkjet
printer

CANON PJ1080A printer

4 Colours.

120cps and 1BM

£299 (a)
£775 (a)
£415 (a)

£79 l{_l:}

£25 (d)

£195 (a)
£20 (c)
£49 (c)

£229 (a)

£315 (a)

£449 (a)
£260 (a)

£459 (a)

£659 (a)

£219 (a)

£369 (a)

£299 (a)

£399 (a)
£420 (a)

£549 (a)
£409 (a)

BROTHER HR15 Daisy wheel
printer

14 cps, 3IK buffer, proportional
spacing, underline, bold, shadow print,
super/sub scnipt, two colour print,
parallel interface. £3

JUKI 6100 Daisy wheel printer
15 cps, 2K buffer, switchable 10/12/15
cpi proporitional spacing, underlining.
Parallel interface.

PLOTTERS
See details on page 5.

EPSON HI 80 PLOTTER
HITACHI 672 PLOTTER 42
GRAFPHICS WORKSTATION bl

LINEAR GRAPHICS
PLOTMATE A4 PLOTMATE

A3M PLOTMATE

BUFFERS

BUFFALO 32K

12K parallel buffer for internal fitting
to most EPSOMN/Epson compatible
printers.

TECHNO SHARER BUFFER

A unigue sharer/buffer connects upto
3 computers to a single printer with
auto scan and switching to computer
outputting the data. Printer PAUSE,
COPY and CLEAR facility. Mains
powered, two buffer sizes 64K & 256K

TSB 64 51. .

TSB 256 |
PERIPHERAL & COMPUTER SHAR

High quality switches to allow the user o
between computers, printers, modems efc.
shielded metal cases. all lines fully switched.

£69 (c)
£85 (c)
£69 (c)
£32 (d)
£39 (d)

BBC Computer Sharer: TCS26
1 computer to 2 printers fitted with
BBC cable £19

DISC DRIVES

Full details om page 4.
5.25" Single Drives 40,50 switchable:
TS400 400K /640K £1

PS400 400K /640K with integral
mains power supply

A4M PLOTMATE bt

PRINTER SHARERS &

(
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T
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itegr

b BOT
80T

“icrovil

5.25" Dual Drives 40/80 switchable:

TD800 800K /1280K ¥

PDBOD BOOK/12B0K with
integral mains power supply

PDBOOP BOOK/1280K with
integral mainspower supply and
maonitor stand
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INCHESTER DRIVES
d HD 20 Mbyte Hard Disc with
DFS Compatible

MHP 20 Mbyte Hard Disc, 80T DS
£325 ( oppy in & monitor stand

IMIHT As P204HP and a 10 Mbyte
pe streamer, with backup utilities

" 80T DS Drives:
51 single 400K /640K

51 Singlc 400K/ 640K with
piegral mains power supply

had Lnit: 4 computers/one drive unii

sEHO S

13 Bornley Bosod, Tondon S 10 LEL
Fel: =208 1177 Teles; 922800

fclose to Dyollis Tl € )
Wt Fndd Branch

A Falew are Rowd, Tosdon W2
Fod: ib1-T23 0233
fnewr Palewoare Rocl 8 )

£669 (a)
£865 (a)
£1579 (a)
£89 (b)

£99 (b)
£155 (b)

£75 (b)

£135 (b)

JM FLOPPY DISCS

23" Discs in packs of 10
. -UJTSSD!_‘,_' 4
FATDSDD 3

R S0T SS DD 2

130T DS DD

£10.50 (d)
£12.75 (d)
£16.50 (d)
£16.50 (d)

(Add £1 tor library case packing)

" Dises in packs of 10
ITSsDD 3
DSDD 2

number in green is the
ifying number for a free SWISS
£275 (BARMY KNIFE while stocks last.

t SHARERy 0ppICLENE DRIVE HEAD
er 10 SWISIFANING KIT
s cic.  FURher Kit with 20 disposable discs

itched.
Y Kit with 20 disposable discs
" STORAGE BOXES
4 30 Non Lockable 30 x 5.25"
55(@B340 Lockable 40 x 3.5
HPBSS0 Lockable 50 x 5.25"
£41@8570 1 ockable 70 x 5.25°
B5100 Lockable 100 x 5.25"

3 £19.50 ( MONITORS

£20 (d)
£27 (d)

£12.50 (d)
£14.00 (d)

£6.00 (¢)
£8.50 (c)
£9.50 (c)
£11.00 (c)
£13.00 (c)

BBC lead incl with all monitors

[CROVITEC 14" RGB Monitors

rovitec 1451
piam Resolution 653 pixels

ovitec 1451AP

1451 + composite video and sound

£179 (a)

£195 (a)

£225 (a)

£260 (a)

Fasr Vaist dlelivers telephooe s our arder

X edloeatiomal establishments.

Plezise adid carriige

(o ER. 3000 vatzipposi b

Microvitec 1441
High Resolution 895 pixels

Microvitec 20" RGB/PAL/
Audio Monitors

Microvitec 2030CS
Standard Resolution
Video

Microvitec 2040CS
High Resolution RGB/Comp Video

RGRB/Comp

TOUCHTEC-501

Brings genuine touch screen operation
on metal cased Microvitec monitors,
incl utilities disc with starter and
development programs

TAXAN SUPER VISION 1T
12* Hi Res/Hi Conirast
Option to switch to green/amber

BBC/I1BM Compatible

MITSUBISHI XC1404

14" Med Res RGB Monitor

Etched dark screen brilliance and
contrast control, BEC/IBM
compatible

MONOCHROME MONITORS
TAXAN KX1201G
12" Hi Res green etched screen

TAXAN KX 12026
12" Hi Res Long Persistence (P39)

TAXAN KX 1203A

12" Hi Res amber etched screen

PHILIPS BM 7502

12" Hi Res green screen

" PHILIPS BM7522

12" Hi Res amber screen

MONITOR ACCESSORIES
Microvitec Swivel Base (14" plastic
Monitors)

Philips Swivel Base

Monitor Stand Models B & B +

Monitor Stand Master

Double Tier stand Models B, B+ or
Master

Taxan RGB Lead
Microvitec Lead

Monochrome BNC/Phono Lead

£239 (b)

£229 (a)

£90 (a)
£98 (a)
£98 (a)
£75 (a)
£79 (a)
£20 (¢)
£14 ()

£10 (c)
£13 (c)

£24 (b)
£5 (d)
£3.50 (d)
£3.50 (d)

RAM/ROM EXPANSION

ATPL Board for Model B. Simple
to instal, no soldering. Allows
expansion to 15 Roms + 2 8K Rams

ATPL Baitery backup kit

RAMROM 15 for Model B.
External board in an attractive case —
easy access Lo sockets. 6502 Processor
signals for development work.

Low Profile Cartridge Module
Module + 1 cartridge

Spare Cartridge

Cartridge rack

£37 (b)
£18 (b)

£79 (b)

£12 (d)
£2.50 (d)
£1.50 (d)

i) £2.50

o =208 1177 using Y ISA 0 Access Card

COhrdders welvimme brom gos ermmeni 1|t1r|~.

A prices ex Y AT Prices are subyject to change withon! notice.

en £E0.500 acdy £1.000

TIME WARP

Real Time Clock. Plugs into the user
port, battery back up as standard,
includes manual, demo software
including a diary/planner application
program

MODEMS

(All modems are BABT approved)
See page T for modem specifications

MIRACLE WS2M0V21/23 &
BELL stds

W32000 Auto Dial Card

WS2000 Auto Answer Card
WS2000 SK1 Kit

W52000 [51 disc

W52000 Data Cable for BBC
MIRACLE W54000 V21/23
MIRACLE W53000 ¥22
MIRACLE WS3000 V22 bis
BBC Data Cable for WS3000

GEC DATACHAT Modem V23
1200775, 751200 & 1200/ 1200 pseudo
f.d. line powered, complete with
software suitable for connecting to
Prestel, Micronet, Telecom Gold and
many bbs. Special offer price

PROGRAMMING

£29 (d)

£79 ()
£26 (d)
£26 (d)
£5 (d)
£10 (d)
£6 (d)
£149 (b)
£495 (b)
£650 (b)
£7 (d)

£69 (b)

ACCESSORIES/SOFTWARE

see page 8 for detailed specification
Compatible with B, B+ and Master

EPROMER I1 with disc based

software and rom image
META ASSEMBLER

PORTAL EPROM
EMULATOR 256K

PORTAL EPROM
EMULATOR 512K
EPROM ERASERS

UVIB 6 eproms, safety cutout

UVIT 6 eproms, timer, safety cutout

£99 (b)
£145 (b)

£185 (b)

£285 (b)

£47 (b)
£59 (b)

CAD/DRAWING PACKAGES

NOVYACAD CAD Package for B,
B+ & MASTER (See page 6 for
specification)

BASIC Version

Tracker Ball/Mouse Version (TM)

T™ Version & Tracker Ball
TM VYersion & Mouse

Plotter Driver Generator

MOUSE

AMX MOUSE WITH SUPER ART
(pse specify B, B+ or Master)
SUPER ART

PAGEMAKER

D ZICOMN

PAINTPOT

DATABASE

£79 (d)
£99 (d)
£135 (c)

£125 (c)
£28 (d)

£67 (d)
£43 (d)
£43 (d)
£21 (d)
£21 (d)
£21 (d)
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RB2 TRACKER BALL
RB2 Tracker Ball with lcon Master
(for B, B+ & Master)

RB2 Tracker Ball with Cursor Control
Rom
(for Master only)

RB2 Tracker Ball *Stand Alone’

for use with NOVACAD & other
software)

Cursor Control Rom for Master

MIRRORSOFT FLEET
STREET EDITOR incl VAT

SOFTWARE

CP/M SOFTWARE

for Acorn, Torch & Multiform
Z80 Processors

MICROPRO's Wordstar Professional
ASHTON TATE s DBASE 11

SUPERCALCII

SEND FOR DETAILS ON OUR
FULL RANGE OF CP/M & PC
D0OS PACKAGES FOR BUSI-
NESS, COMMUNICATIONS &
HIGH LEVEL LANGUAGES

BBCSOFTWARE/

FIRMWARE

305 Edgware Ruad, London W2 Tel: 01-723 0233

£59 (¢)

£59 (¢)

£47 (c)

£12.50 (d)

£39.50 (d)

£310 (a)
£310 (a)
£195 (a)

DATABASE MANAGEMENT

SYSTEMS
VIEWSTORE
Acorn's database with display in any
mode in spreadsheet or user defined

card format and powerful sort
facilities.Max file size 4Mb

STARdataBASE

A fast machine code, true random
access database. Upto 4000
records/file, 69 fields. Fully menu
driven, user defined record layout, very
fast searches thru keysearch facility.
Mailmerging from VIEW and WW.

MASTERFILE Il

Highly popular economically priced
database. 17 fields per record, file size
limited by drive capacity only. (40T or
BOT)

GEMINI's DATAGEM

A 24K database system offering large
user defined record layout, multi level
searches etc

WORD PROCESSORS

VIEW 2.1

VIEW 3.0

New version of VIEW compatible with
B+ complete with a printer driver
generator.

Hi-YIEW

Disc based version of VIEW 2.1 for use
with 6502 Znd processor allowing upto
47K of memory for text.
VIEWSPELL ]
Acorn's new rom based spelling
checking utility with a 70,000 word
dictionary on BOT disc.

£17 (d)

£59 (¢)

£37 (d)

£56 (c)

£36 (d)

Additional/specialised dictionaries can
be created. Facilities also include wild
card search for words.

VIEW INDEX

YIEW PRINTER DRIVER
GENERATOR

A utility to generate a View printer
driver to suit any printer. Screen driver
allows viewing of text exactly as it will
appear on paper.

DOT PRINT PLUS

Full details on page 5. NLQ rom for
Epson Versions for FX/RX, MX and
GLP

WORDWISE
WORDWISE PLUS

INTERWORD
(If you own a WW + then quote your
reg number and pay £10 less).

WORDEASE
A 16K rom based utility for WW +

SPELLCHECK III

A 16K rom based spellcheck program
for View and WW. Contains 2000
words on the rom and 6000
{expandable to 17000} words on a disc.

EDWORD IT

SPREADSHEETS

YIEWSHEET

Acomn's spreadsheet provides 235 cols
and 255 rows and will operate in any
mode. Fully compatible with VIEW
and 6502 2nd processor.

VIEWPLOT
A disc based plotting program. (To be
released soon).

INTERSHEET

The new spreadsheet from Computer
Concepts with many advanced features
like 105 col mode, holding several
spreadsheets in memory at a time etc.

INTERCHART
Graphics package for Intersheet

ULTRACALC
BBC Publications very popular and
well proven spreadshect rom.

QUICKCALC
A disc based cconomically priced
spreadsheet package (40 or 80T Disc).

MINI OFFICE 11

A suite of inexpensive but extensive
word processor, database and
spreadsheet packages. (40T or 80T)

LANGUAGES
META ASSEMBLER
Multi processor Assembler full details
on page 8
ACORN 6502
PACKAGE
A macro assembler with utilities for

developing large programs in assy lang.
Requires 6502 2nd processor.

MACROM

A very fast full featured macro
assembler rom from 6502 and 65C02
codes, allows use of macros from
library disc. Assembly can be disc to
MEmOory, Memory to memaory, memory
to disc and disc to disc thus allowing
very long source code upto the length
of disc in use. About 3 times as fast as
ADE and 30% more economical in
MEmory.

ACORN MICRO PROLOG
Logic programming language used
extensively in the artificial intelligence
field. A simple ‘front end’ is supplied
to make syntax more friendly.

DEVELOPMENT

£39 (d)
£27 (d)

£49 (d)

£14.50(d)

£14.75(d)

ISO-PASCAL

Acorn’s full implementation of
International Std Pascal on 2x16K
roms.

1S5S0 PASCAL
GENERATOR

OXFORD PASCAL

A last P-code compiler and stand alone
utility (40 or 80T) Network version
available

BCPL

BCPL CALCULATIONS
Supports floating point, fixed point

STAND ALONE

and fast integer calculations on BCPL  £17.50

BCPL STAND ALONE
GENERATOR

ACORN LOGO
LOGOTRON LOGO
BBC PUBLICATIONS OPEN LOGO

ACORN LISP ROM
ACORN FORTH ROM
ACORN COMAL ROM

MICROTEXT

A frame based authoring system from
MNPL for interactive computer tutoring.
Disc based

MICROTEXT PLUS

Extended Features incl extra memory,
control of external devices etc. Rom
based.

COMMUNICATIONS

TERMULATOR

Advanced terminal emulator which
includes VT52/100, Tektronics <4010,
teletype emulations.

COMMSTAR

A highly popular communication rom
suitable for all general purpose
applications (specify BBC model)

COMMUNICATOR
A full 80 col VT 100 emulation program
with easy to follow screen menus.

DATABEEB
A variety of facilities for use with
W52000 Modem

DS1 DISC
Special utilities for use with WS2000

UTILITIES
ACCELERATOR
ACORN BASIC EDITOR
BROM PLUS
SLEUTH
TOOLKIT PLUS
EXMONTI
HELP 11

ACORN GXER GRAPHICS ROM
specify Bor B+

PRINTMASTER

DUMPMASTER supporis about 40
printers

FONTWISE PLUS

HERSHEY FONT CHARACTER
GENERATOR

ICON MASTER
BILLEOARD
STUDIO EIGHT

MOVIE MAKER
Two Roms + Cassette

CC SPEECH ROM
CCSPEECH ROM to Text Rom
ACORN SPEECH ROM

L L - T
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DISC DRIVES

TECHNOMATIC offers a wide range of high quality, high performance
drives to meet all needs of BBC micro users at competitive prices.

*All drives are fitted with MITSUBISHI's slim line ultra low power
mechanisms capable of single and double density operation and offering
very fast track access and head settling times.

*5.25" floppy drives are fitted with 40/80 track switches as standard at no
extra cost. The switches are located in the front and clearly marked to
indicate the status at a glance.

*The mechanisms are set inside attractively styled, sturdy metal casings
painted in BBC beige colour.

*The plinth version drives provide for a neat and compact system
installation giving it a more professional look.

Chrdders welcome From govermment depis
& edueational establishments.

S prices ex % AT Prices are subject o change withowt notice.

*All drives fitted with all necessary leads and are ready for operation on
unpacking. The drives with the mains power supply are supplied with a
mains lead fitted with suitably fused 13A moulded plug.
*Mass storage 20 Mbyte drives are available in the following versions:

* P20HD Stand alone.

* P204HP With a single floppy housed in a plinth version case.

* P214TS Top of the range with a 10 Mbyte back up streamer and a single

floppy housed in a plinth type casing and supplied with backup utilities.

All models are fully compatible with Acorn’s ADFS system and include a

mains psu and the necessary cable connections.

ALL TECHNOMATIC DRIVES CARRY A TWO
YEAR WARRANTY AS STANDARD
(Effective 01.08.86)

DISC DRIVE MULTIPLEXER Sl’lz ‘jlj‘]-l (’l? l»:l IE ll

The cost-effective alternative to networking! A self-contained unit
that enables up to four computers to be connected to one single or

on
dual disc drive. No hardware modifications — simply plugs into the é Al Al &
computers disc interface connectors. No ROMs or other software l
needed. All DFS commands work as normal. The switching of e L 7k

drives between computers is totally automatic and completely
invisible to the user. This unit is ideal for installing in classrooms
and other situations, where networking is not planned or necessary,
or where costs must be kept low. In many cases software needs to be
shared, although full networking complexity and cost is not needed.
Several of these units can be connected in series to allow more
computers to access the same dises, i.e. two quads connected
together will allow 7 computers to share | drive. Units are supplied
with 5° of cable per outlet as standard. Mains powered.

‘ [escs —
[eecs

!

DISC CONNECTOR

TDM4 Quad Unit (up to 4 computers)
TDM2 Dual Unit (2 computers)
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ACWd443 CAMBRIDGE
WORKSTATION

*A complete self-contained workstation.
**Bundled’ software as 32016 co-processor.
*8Mhz NS32016.

*20Mbyte Winchester + 1 400K Floppy Drive.

*4Mbyte RAM as standard.
*Hi-Res Monitor *Detachable keyboard.

305 Edgware Road, London W2 Tel: 01-72

32016 CO-PROCESSOR

A second processor that brings genuine
‘Mainframe" power o yvour BBC.

* 6Mhz. NS32016 CPU
* NS532081 Floating Point Processor.

* Bundled® languages including:
Fortran-77, Pascal, C, Cambridge Lisp,

30233

512 CO-PROCESSOR

Brings professional software to the BBC

Master.
* 10 Mhz 80136 *DOS PLUS.
* GEM Write & GEM Draw.

* ‘WIMP' Environment with high quality

Mouse.

35
& o
ele
BYL
7 Bu

il
! Ii'\.

* Runs many ‘IBM® programs — even “‘Flight

*Phone for detailed leafle. 3 i Simulator®!
32016 Assembler, 32Bit BBC Basic. i A amiet i P Yo S rRiE Sl
PHONE FOR DETAILS OF RANGE OF 32BIT s el g = g AT 300
SOFTWARE NOW AVAILABLE *  Phone for detailed leaflet. EPSON LQ £
Uses top quality 24 pin dot-matrix technology. E
*  Superb ‘letter quality' at 67cps. t
* Fast clear draft quality at 200cps. Iy
DOTPRINT PLU% * LQ/Draft modes selectable from front panel. I
. * Variety of fonts, usable in both draft & LQ modes. ol A
& s & Tt .
A uniquely versatile NLQ ROM for the BBC Micro. Cptae . POl Beciie: T TU NOT
i * Optional Font modules. r
* Built-in character font generator. MICROJUSTIFIED TEXT *  Friction feed.
* Built-in view printer driver. * Hi Res bit image graphics with hex density.
£ SI.IIJIJDI'[S micruspacing for homes of a ruling class whose right to I__.._____........_........._ _____ _|
professional justification in View & Th-3 Wb PBased on the ounarenis of NEW STAR NL10 £239 (a)
with disc in Wordwise/Plus. o arE i o mocevt | | NEW PANASONIC KX-P1080 2169 (i
* True hOId r_'"“ as We” as dﬂ‘uhle perhape even more important, they J — — e e e e e e — — — —_—— —
width P supplied pecple to fight for their
" i owners in the early days of the . |
* 12 character pitch as standard. ., PGR;?EE“CJ WQRKETATION
*  Fully variable pitch and line spacing. owerfu pen plotter with unique accessories.
* Suitable for fully ‘EPSON' ~ NORMALLYJUSTIFIED TEXT | . geiuion of 0.1mm.
compatible printers with quad- homes of @ ruling class whoee right to *  Opto-sensor allows digitising and scanning of piciures,
density- graphics. rule was based on the ownership of b mhlust drill/router attachment allows drilling of light
* DOTPRINT PLUS for EPSON  iand. Large estotes produced money: i materials. - ; fii e s 5
FX/RX and compatibles. perhcps even more important, they : .;:;flil.ibfrla!tm?? ﬁ:‘lc-hn: drdwrtll]un coated matcr.mj!s._
* DOTPRINT DUAL for EPSON MX  supplied people to fight for their is i;éﬂ";,;ﬁ;ﬁg“fg;gr;ﬁf? A48 MIPROCUDE SOITNE.
range. owners in the early days of the | , ,pnlications software available as an option allowd
interfacing of the drill/router with NOVACAD,
; : A . *  Low cost while maintaining precision. PLOTTER |
A4 LINEAR GRAPHICS ‘PLOTMATE’ * A4 with 4 colour precision plotting. AJ four colour precision plotter.
:Iniert".:pts BBC Video Calls for direct outputs. *  Variety of pens available. * Serial and parallel ports as standard.
Flugs into the BBC user-port. * ldeal for overhead transparencies. * Produces “OHP’ transparencies as well
:RLIHE with most BBC software. * Powerful software commands allow complex plain paper. J
Supporting software available. plots. * *‘HP" graphics language or single charac
A4M/AIM LINEAR GRAPHICS ‘PLOTMATE’ * Superb line/bar/pie charts simply produced. commands.
*Standard computer interfaces — suits most
:nmputers. {
*Available in both A4 and A3 versions. ] .y y I
*Supporting software available. PRINTER ACCESSORIES
EPSON ACCESSORIES: TAXAN CANON Accessories:
o - e Interfaces: R5232+2K buffer
BBC SPARE PARTS 8143 RS212,.. L e
All Prices are Retail ex-VAT 8148 + RS232 + 8K .. et Lc.aL L) I 1 )1 f:-llm
BBC & Misc: SAASOSO............£9.00 | BISSIEEE + Cable...mmmmrrrrrrmicsiirnnen £65 () |, ST Inberbuoes: ... ... o ii il i il >
BIdB RS2AZ+ 2K .o eiiiniecnrnrnrrsanreness AT (d)
Keyboards............. £52  GRASSP . ............. 8650 8132 A I £60 (d) Tractor Feed: ..o iicaansiiaiimm Elan
P 5 3 £52 pple I1..... earesasasnns TL DL LTI TRET T Ribbon (Carbon).........eeeeeereeesnressnnes £2.00
owers supply....... UPD7002........... £5.00 B1TTP NLQ for FXBO+ /FX100+.........£99 (d) Spare Daisy Wheel i e S e
Keyswitch..........£1.78  pcigo) £3.50 Parallel & Serial Buffers of various size alsd  Gheet Feeder........ooorsssssssimresenereersn 2182
| : s K e available. i
Tld,m e IR 0. SO0 FXB80/80 + /85 Tractor Attachment........£37 (¢) BROTHER HRI15
Serial ULA........c... £14  141500.............60.24 FX80/80 + Paper Roll Holder...............£17 (c) _Ilfllaﬁy W#::c!l .....................................
DINFS ineicconicinivini B1S LEXMETractor Feed.......0....o.ooooeaols £20 (c) ractor !
: 74LS04............. 80.24 | FOR00 Tractor Feed.. oo ... £44(b)  Ribbon {Carhunmylun} ................... £3.00 (d "
UHF MOD......... N gaein - £0.24 : Sheet Feeder.. R E
6502A CPU.........£6.50 e e A Keyboard .. £135 |
> TR S0 9418123.............£0.80 | 8338 LX80... reeee £49 (b) y 2
65C02 CPU........£12  7415163...........¢0.7s | 8333 FX100+/105.. TIITIIEG9 @) Printer Leads:
6522 VIA £3.50 : BASLERBOH /85.........cime i bonsmasrion £129 (b)  BBC Parallel Lead (1.2m)..........cocociiies W
"""""" : T4L5244.............£0.80 BIMEBXE0+ ... oo crnenrresesreninne F129 (8} BBC Serial Lead (1.2m)................ccooee. m
65224 VIA......... £5.50 9418245 ... .£1.10 LOB0O ........coooiiiiiiiiiiiiniiiiinininnnn. £129 (b)  Other lengths can be supplied on order: sk
LM324...ccoceee 8045 9416373 . .00 | Ribbons: IBM Parallel Lead (2m)......c.cccoueenenn ﬁi
8271 P RX/FX100/100+ . FX105.......cccevvnen £10 (d) 9
7418393 ........... £1.00 RX/FX80/80+, FX85 g5 TATERELANELA : ‘ 2
S8LSI20...........£3.00  BBCMASTER: D s AR SR mmearrn ey . 8
BBC PLUS: I-Mbit ROM..........£39 | HI80 Pen Set (Aqueous/Ball point).....£1.50 (d) 3000 Se€t ,4*“"; e B
PALISREN....... £13.50 MSIC Dust Covers:
e N FXB0.. ...£5.50 (d)  Labels/1000:
64K x4 DRAM...£8.50 IC.............0e... . £13.50 TAXAMCancm KP810.. ceeverne£6 () Single Row 34 x 1 7/16".. _£5.25 ;
6512A ....oc0000e. . £12.50 65SCI12P-2........£12.50 FX100........£1.50 (d) KP910............ £7(d)  Triple Row 27/16" x 17/16".. .
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NOVACAD is being used in widely differing fields ranging from
leading British industries for producing engineering drawings to
offices for producing flow charts. Architects,

Fovr Fast alelivers telepduome voour sordes E [
ot ARE-2008 D077 msimge % I % Aveess Cand é_

ik weleoimme Friam s e il |!||.'|'|h
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engineers,

are »uh jel Lop [§ | HTTEN

() £2.50  qc) £1.50

NOVACAD

Computer Aided Draughting for the BBC Micro

A sophisticated CAD package with unique facilities which are
generally confined to the professional CAD packages costing

plumbers,
professions requiring easy to use facilities for producing

L1} ||||li||| i

gy £0. 1M

kitchen planners and many other

professional quality output are making extensive use of

The major features of NOVACAD are:

.Simpiemdmytommthlasimlmmmd

g dmmng area(nppm 15 scruns}

lity to create complex icons (upto 500

ltnﬂmmadofﬂmumml 15 to 20 pixels),

ﬂmthﬂumullbrqudmﬂthmﬂ

pphitngeinye “"m“’“m“‘*""“mimcm f

A zoom v allow of up

m mf hapes h¢ fi
copy of s on t scmm or

repetitive use.

Text entry at any 90 orientation at m

position on the screen.

Create multi layer drawing with 8 levels

available.

Full compatibility with the BBC rnnge with

minimal hardware requirements yet having

-the capah:hty of exploiting the potential of

the extra shadow memory or the second pro-
cessor’s memory and speed. :
Printer routine for Epson 80 and 136 mlm:nn

pcrmtem
A unique facility to output to any BBC
compatible plotter.

da .

MINIMUM HARDWARE
REQUIREMENTS

® Any BBC range computer with Acorn DFS.
® 40 Track single sided single drive.
& Epson compatible dot matrix printer.

With basic BBC B, NOVACAD operates in
mode 4 allowing use of any 2 colours with
shadow memory, it can also operate in mode 0
for higher resolution or mode | for allowing use
of any 4 colours, and it will have additional user
memory for more complex drawings.

6502 second processor will also increase the
drawing speed.

NOVACAD is
available in two
versions

*BASIC wversion for cursor
control from the keyboard.

*T/M version for cursor
control from the keyboard,
Tracker Ball or a Mouse.

NOVACAD package includes a 16K ROM, Ultility disc and a comprehensive manual.

NOVACAD's unique features. NOVACAD is proving to be a
invaluable teaching aid in technical schools and colleges simply
because of the ease with which it can be used.
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OPTIONAL EXTRAS

Plotter driver generator 15 available as an
optional extra to configure a plotier routine
for any BBC compatible plotter. Pre-
configured programs for the popular plotters
like Epson HI B30, Hitachi 672, Ploimate,
Penman and HP GL. This program allows
the drawing to be scaled to the maximum
plotter size thus enabling drawing of A2 and
AJ sizes 1o be produced with equal ease. The
zoom facility will enable inaccuracies of
drawing on the screen to be eliminated.

ROUTCAD, an optional software package
for our Graphics Workstation allows for
production of shapes drawn using
NOVACAD in 3D on suitable material and is
ideal for a range of applications including
template making and model building.
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MODEMS

MIRACLE WS4000

* A cost effective intelligent modem that
offers the best value for money bringing
the world of data communication within
easy reach.

* Plain English commands make it simple to
use, even for the first time user.

* Latest Hayes-type protocol commands,
auto dial, auto answer, auto speed seeking.

* Equalisation model in V23 for line-noise
filtering.

* Many other options including upgrading to
V22 and V22 bis.

MIRACLE WS2000

* A comprehensive manually switched
‘World Standard' modem.

*  Competitively price with a capability to be
upgraded for various options.

* BT approved for WV21/V23, 300/300,
1200/75 and 1200/ 1200 half duplex.

* Includes BEL103/113/108 standards for
use outside UK.

Dplmnal extras include (Not BT approved). WS 3000 Range

MIRACLE WS3000 RANGE

* A professional range of intelligent modems
with full BABT approval.

* Auto Answer and Auto Dial facilities
installed as standard.

* HAYES protocols implemented.

* Pulse or DTMF ‘tone’ dialing.

* Plain English command structure simple
fies the use of the modem.

* Integral parallel printer port fitted

output for process control applications.l

* A line sharing facility to differentia
between data and voice calls.

* Intelligent speed buffering convert
120071200 terminals to 1200/75

* Equalisation mode for line noise filtering

* Internal battery back up for storing &
names, numbers and default settings.

* Upgrade path for 1200/1200 an
2400/2400 and security encryption.

*  Applications in the field of graphics and
text access, high speed telex, user to usey
and user to main frame.

SPECIFICATIONS

WS4000 ¥2123:  *CCITT V21/V11
*300/300, 600 and 1200 ha
duplex, 120073,

3007300, 600 and 1200/75

WS300D V22 *As V2123 and als
12001200 full duplex.

i } WSI000 V2123:  *CCITT V21/V23/Bell 103,

SK1 chip set for computer control. [ oL -
* User port cable. . ﬁppﬁd-wé[;_-;}v
* Auto dial Board. 5 mmm:—;m Im:
*  Auto Answer Board. | nf-w-m- set
* DS1 disc for auto dial facilities on . X / ;

Commstar. i R | WSIHM V22 bis: *As V22 and also 2400/ 240

MULTIFORM Z30

A unique Z80 2nd Processor with a ‘MULTI FORMAT’ capability.

* It is capable of running most CP/M 2.2 format applications .
programs on the BBC.

* Connects to the BBC via 1IMHz bus, no restriction on the
cable length. OS/M operating system on rom. =

* Integral mains psu and 64K on board ram.

* 28 different formats including Acorn Z80, RML 380Z & 480Z,
EPSON QX, Amstrad, Osborne etc, supplied on the library *
disc with the utility to create additional formats.

* Emulates the two of the most commonly used CP/M
terminals, HAZELTINE 1500 and ADM-3a in addition to the
Acorn VDU making installation of most of the software
packages easy.

* Utility to inter convert ASCII text wordprocessed on a
standard BBC and under OS/M or CP/M . "

* Multiform is fully compatible with Acorn’s 8271 and 1770
DFS on models B, B plus and the Master.

Single density dfs allows single density CP/M format use.
Double density dfs allows both single and double density
CP/M formats to be used.

Single or dual, single sided or double sided and 40 or 80 track
drives can be used provided that they match the CP/M soft
ware format to be run,

Dual drive will allow two separate formats to operai
simultaneously for data transfer making it ideal for use i
environment where machines with different formats are i
use.

Utility to read and write on IBM PC DOS discs available as 2
optional extra. Utility will also format a PC DOS disc.

Multiform Z80 is supplied with a O5/M operating systes
rom, System disc and a Library disc. Please specify the DFS
type and the drive format when ordering.

standard configurable for both input and}
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EPROMER 11

Eprom Programmer for the BBC Micro Series

Flesse wid carriaee
Cal LR S0 Daaposy () £2.500 (o) £1L30 () £1.00

GE

pdem s

* A sophisticated Eprom Programmer that uses the latest Eprom Programming
technology to simplify the use of the programmer and at the same time allowing
the programmer the full control of the programming process.

cilities * [t handles the full range of popular single rail Eproms up to 28256, all except the
27256 are programmed in a single pass.
+ Powerful menu driven software makes the programming of eproms simple and
- efficient.
Simpli- * Selectable programming voltage 25/21/12.5V.
* Two programming option, standard and algorithmic for eproms capable of high
ed - as speed programming. 27128 can be programmed in just over 2 mins.
ut and * Single address to full eprom address selectable for any of the epromer function ie
ans. blank check/read/burn/verify.
rential * Full screen editor with input in hex or ASCIL.
* Software interface for special programming requirements ¢g programming
mverts Epromer is supplied with a integral mains psu, all the necessary alternate bytes elc.
cables, 1 manual and software on disc. Disc also contains the rom * Many other useful utilities included.
lering. image for use with sideways ram. Rom based software is available as
ing 63 an optional extra if required. . . — .
5, Epromer is fully compatible with Acorn DFS on the BBC B, B+ Please send for full specification sheel.
| and and the MASTER.
&5 and
' IMETA VERSION PORTAL EMULATOR
*  Provides real time emulation of all listed eproms at 150 ns.
i * Totally software driven by (META).
I HREE * Compatible with ‘piggyback® PrOCESS0TS.
* Upto 4 portals can be used on the same BBC lead.
+ Each PORTAL has a lead terminated with a 28 pin header to plug into the socket
- : : : vou need to emulate.
i Tl.m only package a?allahle in the m]““ market "..'m *  Various options available for sending code: eg use two PORTALS for 16 bit data
- will assemble 27 different processors at the price bus with sequential PORTAL skipping.
15 offered. PORTAL is available in two versions:
also * Assembly for even more processors PORTAL 128 for 2716, 2732, 2764, 27128.
. * Now over 70k long on 2 16K Roms and 2 Discs PORTAL 512 for all of the ones listed above + 27256 and 27512.
/2400 * Dozens of new options, features and directives
The Original META system sold hundreds worldwide; it's bein g Lam : :
— used in Universities, Polytechnics, British Telecom, the BBC, thﬁ kﬁﬁ?f{}i:tﬁ; Prog.............£19.95 Elﬁiﬁﬂ?ﬁ&faiﬁmgﬁﬁ
MOD etc etc. 6502 Programming...............£16.95 Using BBC BASIC................£10.00
Now there's an even better version. It is supplied on iwo 16K roms RORE BoOK.........ccvonreeeeecena £23.95  View 3.0 User Guide....convenner E12.50
Acorn BCPL User Guide...... E15.00 Viewsiore.......ccooviemrmvoneennss E1530

and two discs and it is fully compatible with all BBC models including
Master and gives you complete Editing and Assembly facilities for all

JT.50 Viewsheet............

Acorn FORTH............
£71.50 Word Processing on BBC

Acorn LISP...

the listed processors: SPASCAL ..o T 8980 (Wordwise + Epson)..............£5.28
Acorn 150 Pascal Ref Manual £12.50 -
1802 6800 8085 6305 U D COMAL oo BIRNS SOOI R AR, ac A0
- Advanced Graphics with BBC...£6.
HD 64180 6802 Z8 6801 Intro 10 LOGO.........coooeeinnn £1.50 BRE Graphics & Sound...........£7.50
Z80 68HC11 68120 6803 Micro Prolog Ref Manual...... £12.39  Creative Sound on the BEC......£9.95
6302 (including all 68000 68121 6805 ol g S Yoo o
CMOS varients) B048 Series 6808 6804 Prog the Micro with Pascal.......£8.50 DISC DRIVE SYSTEMS:
65CE12 R0S51 Series 6301 6809 The UNIX BOOk....oorner oo £7.50 Advanced Disc User Guide.....£14.95
65C816 8080 6303 Unix User Guide. .................£19.95 BBC Micro Disc Companion. .. £7.93
Understanding Unix..............£18.45 Disc Book.......oovnuiniiseninnn £3.50
5. META uses the appropriate standard mnemonics for each, eg. LD BBC MICRO BOOKS s o
lensity @ (HL), 0ABH in Z80 and MOVE. B DO, $50(AS5, D6.L)in 68000 etc. FOR BEGINNERS: s R
; canilits ; i e BBC User Guide Acorn..........£15.00 JCATIONS:
}q]l nestable Macro facilities are provided, and nestable conditional BBC PLUS User Cuide. . #15.00 BBC Filing Systems & Databases
Assembly, (IF/ELSE/ENDIF), Modular source code (including Drawing your Own BBC Programs IR S e o -
I track parameter passing). True local and global labels, 32 bit labels and e T R Business Programming on BBC
d soft- arithmatic (incl. MUL, DIV, AND, OR, XOR, SHL etc). 30 ways to Introducing the BBC Micro......£4.50 iT‘H
send object code during Assembly, including Intel Hex, S.Record, Mathematical Programs in BBC Basic Business Applications on BBC. .£1.95
Binary etc to Disc files, RS423, EPROM emulators etc, local PROGRAMMING /UTILITY SOES DN SRR, o WO
I _ reassembly and over 50 directives, including DS. X, DC.X, EQUX, Advanced User Guide............£12.50 PROFESSIONAL SOFTWARE
perate FCB etc). Ady BASIC Rom User Guide..,.£7.50 Wordstar made easy.........£16.95 {c)
ﬁ: En Wordwise-style Editor integrated in with Assembler; Search/Search- iﬂ’;?;ﬂa“i!:f?ﬁaﬁﬂrfi’ﬂf !?é{ iy E-"gfdds:l:trm m cevanarannennsss E1T-5 ()
Replace, Block copy/delete, markers etc; dozens of special features e eiiiiene. 1995  Wordsiar Handbook........ £11.95 (¢)
and functions for Assembly code programmer. Fast and Friendly to Yo VAT BBC Micro Advanced Programming  dBase-I1 for the first
Lse, i TR e A I AL SR 1 T L
asan Plus special new serial Communicator Area with Complex Option Larriage NG Rfleim S gy RO & R’*ﬁ' ;5 IJ]!T}'I:‘;;TTEMI“E . £22.95 (c)
- page et SRS G5 iicro Sideways Roms  Understanding A
) R | R e e . E. L PRI CITITTEeT 95 (c
Send for your detailed spec sheet on the META Assembler and the (i e ey Multiplan Made Easy........£18.95 (¢
system | PORTAL EPROM Emulators. Set of disassemblers and Logic S e BC BASIC.."#6.95 Multmae Compiete ’
DFs Analyser coming soon. Furiher Programming for BBC GUIdE, ....conire enemen emmsns snn o B 1SS HE)
viasberassransersssssminyeeares 00 ABC of LOTUS 123.........£15.95 (2)

Please specify the computer type when ordering.



TECHNOMATIC

17 Burnley Road, London NW10 1ED Tel: 01-208 1177
305 Edgware Road, London W2 Tel: 01-723 0233

EDUCATIONAL SOFTWARE

We are pleased to announce thai we now stock the full range of BBC Publications Educational software for the BBC computers. This
software which is in many cases developed alongside radio and TV programs from the BBC Education Department, has all been tested in
many schools, and by education experts to ensure the high quality one would normally expect from BBC. These packages supplement the
class room learning by providing moving and colourful graphical displays which normally cannot be easily produced on the blackboard and
help in ensuring clear understanding of a variety of subjects. The software has received wide acclaim from teachers, and in the educational
press. All cassetle programs transfer easily to disc, and all disc programs can be run on 40 or 80 irack drives.

PRIMARY LEARNING

ASTRONOMY

Aimed at the 9-12 age group, programs include Phases of the Moon, Eclipses,
Seasons of the Year, Planetary Motions and Lander which is a gravitationally
accurate game. All programs feature colour graphics. [ £11 {d)

COMPUTERS AT WORK: THE WORK GAME

Uses the technigue of computer synchronised audio to illuminate two of the most
important applications of computers — robotics and information technology.
Includes a complete database program, tutorial on word processing principles, and
robot control program driven by a logo-type language. e EC £16 i)
DRAWSTICK

For children aged 8 upwards allowing them to create pictures, charts, maps and
diagrams. It is sufficiently sophisticated for use by older children and adults.
Pictures are saved in a compressed form, and can be incorporated in your own
programs. Uses keyboard or joystick. Cassette £5 (d)

INTRODUCING GEOGRAPHY

Four exciting graphic adventure simulations to bring geography to life for the 9-13
age group. River involves navigating a river's course to the sea, In Flight, you fly an
aircraft round the world. Summit takes you up Mount Everest, and Nomad involves
survival in the desert. [ £16 (d)

SECONDARY

ADVANCED LEVEL STUDIES: STATISTICS

Six programs covering the central concepts and principles of statistics. Topics
covered are Discrete Data and Binomial Distribution, Continuous Data and the
Normal Distribution, Hypothesis testing and confidence intervals, Central Limit
theorem and Estimation, Simulations, Correlation and regression. £23 id)

ADVANCED STUDIES: GEOGRAPHY

Four programs examining aspects of social geography — traffic and town planning,
drainage basin management and planning for industry. Users can alter the models,
Details in the comprehensive manual. Cassette £10 (d)

INSIDE INFORMATION
Designed to provide a basic introduction to information technology for voung
people and adults. The course assumes no prior knowledge of the subject and is
suitable for use in secondary schools, further educatiod colleges, ITeCs and adult
education centre, This software can be used alone, or in conjunction with the BBC's
Inside Information radio series.

Prog Cassette £10 (d), Audio Cassette £5 (d), Book £8 (d)

OPEN LOGO

Developed by the Open University to provide a full implementation of Logo — the
language of learning — for the BBC Micro. 2 x 16K ROMS and two detailed
manuals {120pp and 300pp). Cassette EC £55 ic)

SCIENCE TOPICS: WAVES

A secondary level physics program allowing the student to learn about waves by
displaying waveforms on screen. Parameters can be altered and the results observed
immediately. [1] £14 (d)
SCIENCE TOPICS: RELATIONSHIPS

A secondary level biology program giving a sophisticated simulation exercise for
students, based on data from the World Health Organisation. You are malaria
control officer for an African village, and you must use the right combination of
drugs, pesticide and education to combat the disease. [¥] £14 (d)

SCIENCE TOPICS: BONDING

A secondary level chemistry program designed to reinforce and strengthen students®
concept of the bonding of elements. Transfer and sharing of electrons are both
shown graphically. [¥] £14 (d)
SCIENCE TOPICS: ELECTROMAGNETIC SPECTRUM

A secondary level graphical adventure designed to test your knowledge of the

MATHS WITH A STORY 1 /
Four primary-level maths programs for children of a wide range of abilities. Topics
include symmetry, co-ordinates, and probability. Cassette £8 (d)

MATHS WITH A STORY 2

These further four maths programs are for the same age/ability range as pack 1, and §
Cassette £5 (d)

cover similar topics, from different angles.

NUMBER GAMES :
Six maths programs designed to please the eve and stimuate the mind of any active
and adventurous child aged 8 upwards. Cassette EC £7.50 id)

USING YOUR COMPUTER

A friendly and original introduction to computers using the computer synchrorised
audio technigue. Written for a 8-12 year old but also suitable for any complete
novice. Total of 80 minutes of audio material and 14 programs. Cassette £24 (o)

WORD PLAY

An elegant but simple program to introduce primary school age children to the
concept of word processing. Search, delete, justify etc have small animal icons
associated with them. Fun manual for small children. Cassette £10 (d)

WORD MOVER A simple text editor. Cassette £8 (d)

LEARNING

electromagnetic spectrum. You are lost in space, and you must build a radio,
perform spectroscopic analysis etc. to complete the adventure. £14 (d)

SCIENCE TOPICS: ELECTRONICS IN ACTION

A secondary level program about using computers for control. The pack gives three
simulations of control systems. Control is achieved using a subset of 6502 assembly
language. A program editor is supplied. £14 (d)

SCIENCE TOPICS: NEWTON AND THE SHUTTLE

This secondary level interactive program in three parts follows the space shuttle from
launch to recapture of a satellite in space. Students knowledge of MNewtonian
mechanics is tested at each stage. U] £19 (d)

SCIENCE TOPICS: ECOLOGY

This program allows students to take the part of groups who manage a nature
reserve according to their own special interests. The object is to keep all groups
satisfied. ] EC £19 (d}

SCIENCE TOPICS: POLYMERS

Students run a manufacturing company and must make decisions as to the best
materials to use for their products. They compete with a computer run rival
company. Two areas of manufacturing are featured — car parts and kitchen
equipment., EC £19 (d)

SECONDARY SCIENCE: MICROTECHNOLOGY

This software for the 14-16 age group will help students understand certain
fundamental concepts in basic electronics. The pack contains Logic and Resistor
Tutors, a Servo circuit simulation and a Circuit Design program. Cassette £7

SECONDARY SCIENCE: THE MOLE CONCEPT

A computer synchronised audio program which explains definitions of atomic and
molecular masses and attractively depicts molar equations. The auwdio track is
written and presented by Fred Harris. ] «~ EC£16 (c)

SECONDARY SCIENCE: UNIFORMLY ACCELERATED MOTION

A physics program which illustrates basic equations, uniform acceleration under
gravity and the idea of terminal velocity. The medium is computer synchronised
audio. ] «= EC £16 (c)

YU-TYPE
The popular ‘sight and sound’ touch-typing tutor using colour graphics. The layout
and parameters can be altered. 23 exercises can be loaded from disc.  [1] EC £15 (d)

GENERAL

GAME CORE
This software gives you all the information and intelligence routines you need to
write simple and highly absorbing board games for your computer.  Cassetie £9 (d)

MONITOR
A professional tool for machine-code programmers, suitable for assembly language
experts and beginners alike. It is also ideal for teaching assembly language.

EC £30 (d)
TOOLBOX 2
23 programming aids for the BBC Model B. Book (essential) sold separately.
Program includes machine code monitor, disassembler, fast flood fill, sprite
generator/mover, and many more. Manual £9.50 (d), Cassetie £9 (d)

ULTRACALC2

An electronic spreadsheet program with all the necessary built-in features. Ideal for

business and personal management. Graphics utility disc included free of charge.
£47 (d)

VU-TYPE PROFESSIONAL

An enhanced and expanded version of Vu-type including many 63 Pitman-approved
eXercises. I £19 (d)
WHITE KENIGHT Mk 12 Dise £16 (d); BATTLEFIELDS £8.50 (d)

A YOUS LA FRANCE
A home study aid for any one learning French developed in conjunction with BBC
TV program of the same name.
Program Casseties (2) EC £12 (d)
DEUTSCH DIREKT

A disc based German vocabulary learning program with audio cassette to help with
pronounciations. Dise with audio Cassette EC £16 (d)

T 7 ECNetwork Compatible <+ Audio Cassefte B
Cassette based programs listed above can be supplied on disc at an exira
| charge of £1.50 per cassette, please specify the format required.

Book £5.25 (d)

Book £5.95 (d) §




View Utility

VIEW is nearly Wysiwyg, but not quite.
No, that wasn’t a typo. Wysiwyg —
pronounced wizziwig — is an abbrevi-
ation for what you see is what you get,
and when applied to a word processor
refers to how closely what appears on
the screen mirrors what will finally be
printed.

The Wysiwyg part of View extends to
on-screen formatting of text, but doesn’t
go as far as expanding macros and
highlights on the screen or showing
where page breaks will occur.

You can get an idea of what the
pagination will be like by using the
SCREEN command. However, this
isn't very satisfactory because the
screen can only show at most 32 lines,
whereas a printed page is often 66 lines.

I describe here a printer driver for
View which lets you see the layout of a
whole page on the screen at once,
complete with the effect of on/off-type
highlights.

Being able to see the format of the
text without printing it out is what
makes this such a novel idea. This is not
the type of printer driver you're used to
using but a screen driver which turns a
graphics mode screen into an image of
what the text will look like.

Of course you can’t actually read the ~

text because of the limitation mentioned
above. In fact each character is
represented by a single pixel on the
screen.

Mode 1 displays the preview screen.
This gives three colours plus the
background, enough to show plain
unhighlighted text and two highlight
colours. All even highlights — 128, 130
and so on — cause subsequent text to be
shown in red and odd highlights — 129,
131 and so on — turn the text yellow. If
both an odd and even highlight are
active at once the text turns black and is
indistinguishable from spaces.

To use the printer driver call up View
and enter the screen mode you require
for the default ruler, such as Mode 3.
Then type NEW and load the driver
using the command PRINTER
PREVIEW, assuming you've
assembled the program at the end of the

Give your View

a touch of
the wizziwigs

article. Next, type Mode 1. Note that a
mode change doesn’t alter the default
ruler.

Type the appropriate PRINT com-
mand. For example, it could be PRINT
on its own to print from memory, or
PRINT f1 f2 f3 to print three files. The
screen will clear and a white border will
be drawn marking the approximate
page area.

The lines of text will be printed within
the border unless your files start with a
PE stored command, in which case you
will have a press a key. In any case when
the text gets to the end of the page press
a key to continue.

It should be obvious from looking at
the lines on the screen where page
breaks occur at unfortunate places, such
as in the middle of tables and where
matching highlight codes have been
omitted.

There is the small problem that if
your files have been written using the
Acornsoft Printer Driver Generator
highlight sequences, which aren’t
always symmetrical when enabling and
disabling a given effect, you may find
half of your text coming out in yellow or
red — or black. C’est la View, as they say.

The-program incorporates quite a lot
of trickery necessary to fit it into the
measly 256 bytes allocated for it. Note
that you need Basic II or above to

assemble the program as it uses offset
assembly and EQUBs, neither of which
are supported in Basic .

The start of the object code is the
usual jump table to various printer
driver routines — this is where the first
bit of craftiness occurs. The jumps to
the print character and enable printer
routines are all right, but the next three
jumps — to disable printer, return
options and get HMI (horizontal motion
increment) — are replaced with single
byte RTS instructions.

If the JMP instructions were used
instead they would only jump to an
RTS, so there’s no harm done. The
benefit is that there are now six spare
bytes corresponding to the three missing
JMP addresses. Five are used as
workspace, the other one is spare.

When View starts to print it calls the
printer driver’s printerOn routine. In our
case this sets the graphics colour to
white, plain text, and then falls through
to the routine page. This initialises a line
counter to zero, clears the screen and
draws the border around the screen.

To draw the border the graphics
cursor is moved to the position ), maxy
at the top left hand corner of the screen,
and a sequence of bytes is loaded from
the string at the label ploTab and sent

>

See a whole page layout on screen ...
with this program by PETER JOHNSON
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From Page 61

to the VDU. These bytes form four
PLOT commands.

The width of the page is derived from
the scaling factor sx and the constant
chars. The depth is always the height of
the screen. PLOT 2 — draw relative in
inverse colour — is used to make sure
that the border is always drawn in white
regardless of any current highlighting.

The character printing routine is
called printChar. This starts by saving
A and X, These registers are corrupted
and must be preserved according to the
View printer driver specification. The
character is examined and if it is a
carriage return, a routine to move on to
the next line, doCr, is called.

If it is a space a black pixel is drawn
and a pixel in the current foreground
colour is drawn if it is a printable Ascii
character. The routines to do this are
doSpace and doChar respectively,
which are simply a relative move/draw
sx pixels to the right. If the character is a

highlight code and below the limit called
maxHt it changes the current colour.
The current colour number is EORed
with 1 if the highlight code is odd, or 2 if
it is even.

Thus even highlights change the
colour from 3 (white) to 3 EOR 2 =1
(red). Odd highlight codes change it
from 3 to 3 EOR 1 = 2 (yellow). The
next highlight of the same type changes
it back again, such as is the nature of
EOR operations.

The reason for having the highlight
code upper limit is to get round the
problem associated with printer driver
generator highlight sequences. By
setting maxHt to 130 only the bold and
italic highlights will affect the screen.

The doCr routine increments the line
counter called lcount and, if it is equal to
the current page length, calls the
doSheet routine which waits for a key
press and then calls page. Finally it
restores the registers.

If lcount doesn’t equal lines — the
page length — doCr just moves the

graphics cursor to the start of the next
line down. The page length is held in
location &26 in View 2.1 and 3.0.
Whether this is true of 1.4 I'm not sure,
as I haven’t got that version to hand.

That covers the main routines. There
are some small routines such as movely
which moves the cursor to
(0,A*256+X), the Y coordinate is held
in X —low byte —and A - high byte —on
entry. doGceol updates the colour stored

in col from A on entry and performs a

GCOL 0ol operation. nulWrch just

does a VDU 0 and nul/Wrch2 does a

VDUO:.

Once you've typed the program in or |

loaded from the tape RUN it. It will save
the object file, called preview, and print
the length of the printer driver. This is
currently &EC, so there are 20 bytes
free for expansion.

One possible enhancement is to make
the printer driver do the Mode 1 — VDU
22,1 - from the printerOn routine. The
trouble with this is that it upsets View's
idea of what the mode is.

TWILLSTAR COMPUTERS LTD
TO BIGGER PREMISES

We are now trading from

APEX HOUSE, BLANDFORD ROAD
NORWOOD GREEN, SOUTHALL
MIDDX UB24HD Tel:

YOUR ONE STOP MEGA-COMPUSTORE
FOR YOIJR HOME,EDUCATION & BUSINESS NEEDS!

01-574 5271
01-571 5938

TWILLSTAR C@MPUTERS LTD

YOUR ONE STOP

MEGA-COMPUSTORE |,

FOR YOUR HOME, EDUCATION |
& BUSINESS NEEDS!

VIGNOT

Ii_w/ {:T FF.I"IE"- P

WATNOT

FisH BAR

BUTCHER

enZDaysAweek /i,

Apex House, Blandford Road, Norwood Green, Southall, Middx. UB2 4HD

Open | ,},;,,ﬁ? #

&

Tel: 01-574 5271
01-571 5938

Telex: 25247 attn TIL
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{ View Utility —

next
d in i@ REM Preview printer driver 578 ldx ¥ 1878  eor col
1.0. 208 REM for VIEM 560 .pagelp 1888 jsr doBeal
ure, 38 REM By Pete Johnson 598 1da plotTab,X 1898  jmp printRet
nd. 40 REN (c) The Micro User 0@  jsr oswrch 1188 .doSheet
here 58 DIN code 4280 610 in 1110 jsr osrdch
ey 48 origin=idae 628 cpx #endTab-platTab 1120 jsr page
B sy =8 630 bne pagelp {138 .printRet
e 8@ sy = 16 648  rts 1148  1da savea
ored 98 saxy = 1020 652 .doPlot {158 ldx savex
s a 108 oswrch = LFFEE 568  1da #plot 1168 rts
just 118 osrdch = LFFER 67@  jep oswrch 1178 . doCr
s a 128 white =13 680 .movelly 1188  inc lcount
138 cls =12 690  stx v 1198 lda lcount
n or 148 cr = 13 700 sta y¢l 1288 cap lines
pre 150 gcol = 18 718 jsr doPlot 1218  beg doSheet
gt 168 sode = 22 728 1da #aovedbs 1220 sec
R 178 plot =25 738 jsr oswrch 1230 lday
o 189 noveRel = @ 748 jsr nulwrch? 1240 sbc sy
sake 198 drawRe]l = 1 750 txa 1290  tax
DU 208 movedbs = 4 : 768 jsr oswrch 1260 lda y+l
The 210 naxHt = 144 770 lda v+l 1270  sbc W@
ew’s 220 lines = k26 780 jep oswrch 12808 ;;r soveldy
e H&;r‘ = This is one of hundrads of E:: d]u;:lz:inta't
l 248 FOR pass=4 TO & STEP 2 . .
258 Pl=origin EREE St Sovmioniing o 1318 1d¢ #aoveRel
e 268 0%=code ® 1320  beg doSpacel jAlways
) 270 [ opt pass mlcmLka 1330 .doChar
280 jep printChar ii;: dl:; 'ﬂ:lﬂﬂll
299 jep printerOn 799 . doBcal +doSpace
300 .printer(ff 888  sta col 1368  jsr doPlot
| Jie rts - I lda iﬂtﬂl 1378 t-li
320 .savex B20  jsr oswrch 1368  jsr oswrch
‘ 338 EQue @ 838  jsr nulwrch 1390 lda #sx
340 .savea 848  1da cal 1480  jsr oswrch
3580 EGUB @ 858 jmp oswrch 1418 jir nulwrch2
360 .setOpt 8@ .nulwrch2 1428 jsr nulwrch
I rts 878 jsr nulwrch 1438  jmp printRet
E 788 .col 889 .nulwrch 1448 -Flﬂt?lh
‘| 3% Eous @ a9 1ds #9 {450 EQUS FNplot2(sx¥chars,B)+FNpl
! | 420 .lcount 988  jap askrch ot2(@,-aaxy) +FNplot2 (-sx#chars,B) +FNp
- 410 EQUB @ 918 .printChar lot2(8,maxy)
420 .getHei 928 sta savea 146@ .endTab
1 | 4R rts 930 sty savex 1478 1
sy Sik . e bir 1488 NEXT 5
| 450 EQUN @ o880 hed”iolr 1490 PRINT" (";"PX-origin*)

458 .printerOn
470 lda Bwhite
480  jsr dobcol
490 .page

500 lda #0

518 sta lcount
528 lda kcls
538 jsr oserch

958 cap WASC" "
978 beqg doSpace
980 tax

93¢ bpl doChar
1088 .dokt

1018  cap #maxht
1828  bes printRet
1038 and #1

1588 IF PX-origin)k18@ THEN PRINT*To
o bigi.."

1518 DSCLI"SAVE PREVIEW "+STR$*code+
" "+STRE™0X

1528 END

1530 DEF FNplot2(xl,yL)=CHR$plot+CHR
$2+CHR$x L+CHRS | (x TANDLFFFF) /%10@) +CHR
$y1+CHRS | (yIANDLFFFF) /k180)

S48
550
368

1dx #maxy MOD Li@e
Ida #maxy DIV Li0Q
jsr mavedy

1242
1858

bne doHtl
1da 82

1868 .doHtl

This listing is included in this
month's cassette tape offer. See
order form on Page 149.
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ALL right, I'll admit straight away that
Program | isn’t perhaps the most
amazing one in the world, but at least it
works — and it illustrates several points
that all assembly language programs
have in common.

For those of you who haven’t worked
out what it does, it simply loads the
accumulator with the Ascii code for an
asterisk then prints it out with a call to
aswrch.

As we learned last month, we
assemble the code twice — a two pass
assembly — using different values of
OPT each time. To do this we bury the
code we want assembled in a FOR ...
NEXT loop with a step of three, so that
the first time through we have no listing
or errors shown, but on the second pass
we get both.

Notice that we set P% — the variable
which decides where our code should go
in memory — to &900 inside the loop, to
make sure that our second assembly
goes on top of our first.

Also, we've used oswrch as a label for
the value &FFEE. This type of labelling
really does make your code more
readable.

JSR oswrch
is far more meaningful than:
JSR &FFEE

The only new feature of this program
is the line: ;
LDA & ASC("#")

Previously we would have written this
as:

LDA ¥ k2A

but as the assembler is part of Basic, we
can include functions such as:

Hctl.lj
as the arguments of our code.
By the way, the hash sign ( #) shows

{9 REN PROGRAM 1

28 oswrch=bFFEE
18 FOR passi=R 10 3 STEP 3

70 LOA § ASCC'+*)

118 NEXT passi

Program I

More
power

050

MRCHINE

CODe

Part 8

to your hranching

that the LDA is immediate. That is, we
load the accumulator with the value of
the byte immediately following the
opcode for LDA. If we omitted the hash
and wrote:

LDA ASC("#")

the result would be to load the
accumulator with the contents of
memory location &2A, whatever they
may be.

Having printed out one asterisk, the
next step is to print out more, Naturally
our mind turns to looping, so we might
be tempted to construct a loop using
JMP, as shown in Program IL

At first sight it looks reasonable. We
load the accumulator with the Ascii
code for the asterisk we want printing,
and then print it out with a call to
oswrch.

As we want to repeat this part of the
code we label it as print so we can jump
back to it. To do this we simply precede
our mnemonics with:

print

That initial full stop is important — the

print takes the value of the location of

to Program II and run it. You’ll see that
print has the value &902.
Be warned: You can run the program

as it is, since all it does is to assemble the
code. Don’t try to run the actual code,
though, since it contains a major flaw.
Well come to that later. So, having
labelled our call to oswrch, we loop back
to it with a:

JNP print

The way JMP works is quite
interesting. As a machine code program
runs it keeps track of the address it’s up
to in a special register called the
Program Counter (PC). This is a two
byte register since it has to hold a full 16
bit address.

As it deals with the various opcodes
and their data, the PC is automatically
updated to point to the memory address
of the next opcode to be done (though
this isn't quite true for JSR). Normally
this goes in a sequential fashion. Once
one opcode has been dealt with the PC
points to the next opcode in memory, 50
that is then done.

What happens with JMP is that,
instead of being updated so that it points &
to the following opcode, the PC has its
contents altered to those of the address
specified in the two bytes following the
JMP opcode.

So when the 6502 looks at the PC to
find the address of the next opcode to
do, it finds that it’s been switched away
from its straightforward progress to a

AR PL=k00 assembler nree-:ls it so it doesn't try to completely different point in the
Sl interpret print as a mnemonic. program.
5@ OPT passh What actually happens here is that In this case, on encountering:

g8 ISR oswreh ﬂ:i?:l opcode it's labelling. To prove this JNP print
90 RTS i the value of the PC is set to &902, so the
108 ) 139 PRINT * print 6502 looks for its next opcode there.

This is the address of:
J8R oswrch

SO we once again print out our asterisk, |
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'Machine Code

and then move onto our next instruction
which is the JMP back to print and so
on.

This achieves our objective. By
looping back we're printing out more
than one asterisk. Unfortunately,
though, there’s no way of stopping the
loop. Once we've started printing out
asterisks we're locked into our loop until
we make an emergency stop with Break.

What we've created is known as an
unconditional loop, since we haven't
given any condition for leaving it. As
vou've probably gathered, uncondi-
tional loops are not a good idea.

So what we want to do is to give our
program a condition for leaving after
we've printed out a fixed number of
asterisks. Program III shows the ideas
involved.

We've still got the fundamental loop
involving the jump to print but we've
included an exit condition with the:

INX
BEQ return

What these two lines do is to increase
the X register and branch, or divert, to
the code at return if the X register is
zero.You see, BEQ stands for Branch if
EQual to zero. Never mind exactly
what’s supposed to be equal to zero —we
can take it as meaning roughly the result
of the last operation of the 6502.

In this case the last sum the 6502 has
done is to add one to X for the INX. So
if the X register initially contained the
value &FF (255), the INX would take it
“round the clock” to zero.

Since the X register would now be
zero, the branch would be taken and the
program would continue from return.
If the X register is non-zero, however,
we carry on to the next instruction
which is our JMP back to print.In effect

[ 10 ren ProsRax 11

28 oswrch=dFFEE ;

10 FOR passi=@ T0 3 §TEP 3
42 PL=L90R

el :

58 OPT passk

78 LOA # ASC('+")

80 .print JSR oswrch

98 NP print

188 RTE

110 1 s e
128 NEXT passt

Program IT

then, the loop continue until X reaches
Zero.

As you’ll see from line 70, we enter
the loop with X equal to zero. So the
first time through the loop we print an
asterisk and then increment X. Since
this gives the result one, the branch isn’t
taken (the last sum didn’t give zero) so
we continue with our code, encounter-
ing the JMP back to print.

This will continue until the value of X
has gone from zero up to 255, each time
printing out an asterisk, giving us 256
asterisks in all — think! After asterisk
256 is printed though, the INX will take
X back to zero. This is what the BEQ
has been waiting for — since the result is
now zero it can take its branch to refurn.

Mind you, it’s a bit of an anti-climax.
All that return labels is — surprise,
surprise — an RTS to take you back to
Basic.

Still, it doesn’t have to stay that way.
Why not add a beep to return? You
should be able to do that backwards by
now.

To explain a bit more about BEQ, we
need the concept of flags. These are, ina
sense, the 6502’s own internal variables
and are as vital to monitoring its
function as pulse and blood pressure are
to ours. Actually, they're very limited
variables, only taking the values one and
zero. When a flag has the value one we

. say it is set, when it's zero we say it’s

clear.

The flag we’re concerned with at the
moment is the Zero flag, which, as I've
said, is affected by many of the 6502’s
operations. When the result is zero the
flag is set, otherwise it is cleared.

If you've been paying attention you'll
realise that this is rather topsy-turvy — if
the result is zero, the flag is set to one, if
the result is non-zero, the flag is cleared
to zero.

In practice the actual values of the
flags don’t matter too much — it’s what
they tell you about what's going on.

When it encounters a BEQ the 6502
looks at the Zero flag. If it’s set — that is,
we did get a zero — it branches to the
address specified. If the flag is clear the
6502 simply carries on with the next
instruction after the BEQ.

So far we've been used to specifying
addresses with two bytes, as for JMP.
However with BEQ we use something
called relative addressing.

The idea’s guite simple: The 6502
already knows where it’s up to in the
program thanks to the Program
Counter. So to tell it the address we

18 REM PROBRAN 111
20 oswrchsyFFes

30 FOR passy=p 19
i s 3 8TEP 3

oI
68 OPT passy
AUETE
:: Lﬂﬁ § mpl']
90 .print JSR
188 INy Oswrch
110 BEQ retyrn
120 INP print
130 .return RTS
148 ]
158 NEXT passy

Program 11

want it to go to we just tell it how many
more bytes past the address in the PC it
has to go — the offset.

We call this relative addressing, since
we give the 6502 the address relative to
where it’s up to.

Specifying addresses in this manner is
like saying “second on the left” rather
than “number 4. Both get you to where
you're going, but the first is relative to
where you start from.

When Program III is assembled
you'll see that the last part of the output
appears as:

908 F@ 03 BEQ return
8984 AC 84 A% JMP print
2980 40 .raturn RTE

The opcode for BEQ is &F0, which is
followed by the number of bytes to be
added to the Program Counter in order
to determine the address to branch to if
necessary. In this case it's &03.

If this seems a bit odd, remember that
the PC will be pointing to the opcode of
the next instruction after the BEQ. That
is, it will contain the address &090A.
Now we want the branch to be to
&090D and, if you do some counting
from &090A, you'll see that this is three
bytes further on.

In practice we don’t do the
calculations for branches, we use labels
and let the micro work out the sums.

Also, since the offset only occupies
one byte, you've probably seen that the
distance you can branch is limited. We'll
go into the exact restrictions next time.
® Infact, that's all for now. Next month
we'll be learning more about flags and
branching. In the meantime, why not
convert Program III so that it uses the Y
instead of the X register?
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OPEN MONDAY-SATURDAY 9 AM-6 PM

Adventuus

Making an early

start in Hampstead

FOR starters this month we’ll take a
look at the early moves in Hampstead.
Not too much though, just enough to
give Alex Plant, George Carey and
others who can’t get started an
introduction to the game proper.

It should set them on their way to a
secure niche on the pseuds social ladder.

It took a little while for me to figure
out the importance of the SEARCH
command. Entirely my fault, as I've
been too accustomed to using only
LOOK and EXAMINE, and in
Hampstead SEARCH is not the same
as EXAMINE.

It’s all there on the cassette inlay. Do
you remember what I wrote about a
careful reading of the inlay before
starting? It really is time I took my own
advice more seriously.

At any rate there you are in that
grotty lounge, in front of the TV set.

SEARCH LOUNGE first of all and”

you'll find something called a UB40. I'm
ashamed to say that I had to ask for help
over this straight away.

“What's a UB40?7" I asked my elder
son. “Pop group”, was the muttered
reply. “And it’s also an unemployment
benefit form™, he added helpfully. Thus

TAKE UB40 was the next thing to
enter.

One thing deliberately lacking in the
descriptions is the little matter of any
indication of visible exits from a
location. It means that a tactic I have
mentioned before has to be employed
more or less constantly.

Test for exits in every direction: N,
NE. E.SE,S,SW,W,NW, U, and D. 1
also tried IN and OUT briefly, until I
became convinced that the parser did
not recognise these words. UP from the
lounge is a bathroom, E from the
bathroom is a bedroom and it contains
a wardrobe.

OPEN the wardrobe, and inside is
revealed a tracksuit. TAKE it and
WEAR it. Remember what they said
about being decent? W again to the
bathroom, D to the lounge and E to that
ghastly kitchen full of the debris which is
well worth a SEARCH.

You need what you find there to get
safely mobile — using the bike inside the
locked shed — and thus out of the
immediate area.

Once you are out of the garden the
gate closes behind you. The next task is
to explore your surroundings very
carefully.

I found a social security office and
exchanged my UB4O0 for a girocheque. I
discovered a job centre but failed to get
a job. I found a post office and cashed
the girocheque, and so on.

Look out for the Oxfam shop — an
essential stop on the way to success.
Avoid the betting shop, but visit the
newsagents. You should think carefully
before catching a train. Some truly
awful things happened to me before 1
got to the right destination.

Finally there is the industrial estate —
in other words a maze — and you need to
go in there to get a rather unusual
artefact without which you’ll not go a
lot further,

So here is the way in to reach the
artefact, but you must find the way out

for yourself. From the main entrance to
the industrial estate go N, then
E.E,NE.E.E,NE and N.

To get out use the ‘drop an object’
technique. DROP something, try each
direction in turn until the object you
have dropped vanishes and then you
know you have actually moved.

In this simple version of the maze
there is only one permitted direction of
movement, unlike the mazes in more
sophisticated games such as Enthar
Seven from Robico. Keep on doing this
until either you have run out of objects
or you are out in normal surroundings
again.

Don'’t forget to SAVE your position
outside the main entrance before
starting in on the maze, and if you run
out of objects go back to the beginning
and start again.

This time you can do the moves you
have mapped without dropping any-
thing. Start dropping things at your last
known location, and off you go again. I
had to do that to reach the artefact.
Although I can solve mazes I still dislike
them intensely.

Next month I'll drop a few more hints
on how to succeed in the snob stakes
and how to be first home in the city
rat-race.

Last thought for this month on
Hampstead — how do we get that final 2
per cent? Come on you newly knighted
nobs, drop me a line and prove you've
returned to the source and finished the
game.

I've decided to let you into the secret
of why Alice departed this column in a

e
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BETA-BASE
£25

Ean

SPECIFICATION
1) Random Access

-disc based, single or

dual drives

2) File Size - max 65,000 records

3) Record Size - up to 2048 characters
and 200 fields

4) Field Size -up to 254 characters

5) Holds - approx 1200 ADDRESS
records per 100k

FONTWISE PLUS £20.00

Due to the phenomenal success of FONTWISE
we just had to make FONTWISE PLUS
compatible with VIEW as well as WORDWISE
and WORDWISE+, at your insistence!

MNow you can have PROPORTIONAL and
JUSTIFIED fexdt in 12 different fonts, all within the
same document if required. In addition to the
standard facilities like ine and page length,
pagination, left margin eic. we have now added
® Enlarged, standard & condensed fonts

@® Tabs

@ Temporary indent

@ User definable line feed

@ User definable character spacing

@ Non proportional fonts

& MNow with 12 fonts

@ Plus many more features

It you are not convinced ask us to send you a
sample printout and you will be amazed at the
quality - requires an EPSON compatible printer
capable of single, double and quad density
graphics but you do not require any RAM in your
pnnler tu use FONTWISE PLUS.

€) Search - 5 search fields using
powerful options

7) Sort - 500 records on 3 fields
in 60 seconds.

SYSTEM FEATURES

*CALCLULATE - using any valid expression
"PRINTOUT - Powerful options

*REDEFINE - Titles, fields etc.

*TRANSFER - From one file to another

*GLOBAL ENTRY - of repetitive data

"SEARCH LISTS - Allow creation of sub Databases
within main Database

*SPOOLER - enables you to create spooled files
that are compatible with Wordwise, View etc.
*INPUT - is & routine included on the disc which will
allow you to write your own utilities for accessing
your data. Many of the programs on the utilities disc |
were written using this procedure

BETA-BASE

UTILITIES £12.00

Extend the power of Beta-Base with the extra
facilities provided on this disc.

*MAIL MERGE

"LABEL PRINTER

"DISC SORT

"EXTENDED SEARCH
"FREE FORMAT TRANSFER
*FAST PACK

*STATUS

The MAIL MERGE alone is worth £12 so you get a
real bargain with this disc. The features are so
numerous that we cannot mention them all here,

Ask for our UTILITIES DATA SHEET if you want
more information

40 TRACK
BOTRACK
3"DISC-ADDE3
EPROM

MACROM £40

£35 DISC

MACROM is a fast full featured MACRO

ASSEMBLER ROM that allows the use of

macros, which are loaded from a macro library

stored on disc. Assembly can be from disc to

memory, disc to disc, memory to memary or

memory to disc, thus allowing the use of very long

source code up to the length of your disc,

MACROM source code is tokenized and thus

takes up far less room in memory or on disc than

most assemblers.

® Operate in any mode

@ Tokenized source code

@ Assembles 6502 & 65C02 codes

@ Automatically loads macros from library on disc

N Automatically loads subroutines from disc

+ @ Macro library supplied plus demo files

I Chain program sections inlo main code

“® Many different assembly optidns

@ Converts BBC assembler code into MACROM
source code @ Very fast & very flexible

In a comparison with ADE, MACROM was able

to assemble a program to disc in 1 min 24 secs

compared to 5 minutes with ADE and the source

code took up 30% less room on the disc.

Ask for a data sheet today

DEPT MLn

NEW BBC PRODUCTS

FROM CLARES

BROM PLUS

£34.50 @ Bafgc

BROM was yet another of our nunaway
successes and such has been the demand for
extra features that we have now produced BROM
PLUS. Most of the orginal BROM favourites are
there plus a whole host of additional commands
to aid you, the user

Commands include:

@ EDIT - a FULL SCREEN EDITOR, not to be
confused with the line editor used in other
toolkit ROMs

@ ERROR ON traps emors and enters the
EDITOR

@ FIND all occurence of a string or keyword and
enter the aditor, TAB will find the next ome and
S0 0n

® SCHANGE a search and replace facility

@ LCOPY & LMOVE allow you fo copy and
maove lines

® PACK is a very powerful routine which
removes REMs & spaces and forms multi
statement lines in a very intelligent way

@ RENUM is a partial renumber facility

@ XREF aliows you to cross reference your
program

@ COMPARE a file against memory

® DEDIT a robust disc sector editor

@ DFIND to search a disc for a string

® DGET/DPUT to load or save sectors

® FORM allows you fo format up to 4 disc sides

@ MENU 1o load programs from a disc with a
BROM menu

@ XCOPY to selectively copy files from disc
to disc

@ XDEL to selectively delete files from a disc

@ MEDIT to view and edit memory - FAST

@ ROMLIST lists all ROMs and their current
status

® ROMON & ROMOFF which enable you to tum
on'off sideways ROMs even after CTRLBREAK

“This is the best BASIC screen aeditor | have so
far used.”

MICRO USER August '85

Cléres

MICRO SUPPLIES

98 Middlewich Rd.,

Northwich, Cheshire CW9 TDA.
Tel: 0606 48511

Open 9—5pm Monday—Friday
LUNCH 12.30—1.30
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marked manner. Firstly she was turned
down by Gary Woolerton, aged 15, who
asked if she had an older sister. I
pointed out to Gary that Alice’s older
sister was 103 last birthday.

Secondly there was this poem by way
of a puzzle solution. It started: “Dear
Al, You've done it, you and Pete — you
set my brain to working. You made me
tackle, "gainst my will, a matter I'd been
shirking.

“With gratitude I proudly gaze — no
trembling now, no fear — at bitwise
AND and likewise OR that used to
cause such fear.

“The answer to Pete’s problem? Let’s
try this — five eight two three. That's A,
of course, and then it’s one seven four
six nine for B.

“Confounded? Nearly? Once again
then, this time just for kicks — for A, five
eight three two. For B it’s one seven four
nine six.

“And how to find these numbers?
"Twas the Beeb that got it right with just
a little help from Yours sincerely,
Gabriel White™.

By the time you read this 1 hope to,
have begun a serious look at The Price

| of Magik — the sequel to Level 9's highly

acclaimed Red Moon.

The latter was a great game, fully
deserving of the title Adventure of the
Year in 1985, and so I shall not rush
myself into a hasty review of its sequel.
The kind of top-rate games that Level 9
and their closest rivals produce deserve
to sell and sell and sell.

Thanks to Alice I've come across a
new software house — Robico Software.

A first look at their offerings
immediately suggests another top-
quality adventure software house like
Acornsoft, Level 9 and Magus. I've
briefly seen three games — Island of
X¥aan, Rick Hanson and Enthar Seven.

I like the packaging. The games are
supplied on good quality discs or tapes

in heavy duty wrappings, together with
an adventurer’s notebook in a special
cover — a nice touch — and an SOS card
for when you are stuck.

Robico don’t provide complete clue
sheets, preferring to cultivate customer
feedback for the present.

Island of Xaan and Rick Hanson are

In Bored of the Rings Antony
Lowe can neither prise the map off
that pixie nor open the solid door at
the pixie's location — he'’s also not
sure how to use the battery and the
mat from the vending machine area.

You have to buy the map with the
coin that you get from the vending
machine by inserting the battery, To
call Bored of the Rings an adventure
spoaf is an understatement. What is
sometimes hidden under mats? Try
moving it.

The ironic thing is that when
Antony wrote to me I didn’t know the
answers. So here is a word of
encouragement o everyone — jf |
have to write and say that I don't
know the answer to your problem it
doesn’t mean I shall stop looking,

You may well find that an answer
appears in this column some time
later,

I have to confess that arcade
games aren't my scene at all, the only
one I've got is Elite. I've gained Elite
Slatus twice — once on the tape
version and then again on the disc.
Has anyone else bothered to do that ?

Paul Wright of Milton Keynes had
a problem with Superior Software’s
Citadel. He wanted to know how to
get into the freezer and how o get the
crystal in the room above the main

available on tape at £7.95 and £9.95,
and disc at £9.95 and £11.95. You state
whether you prefer 40 or 80 tracks and
they will supply — but Enthar Seven 1s
on disc only, and has just been made
available in slightly modified form on
the Electron as well.

I have had a quick look at Enthar
Seven. It’s much more sophisticated
than Island of Xaan, certainly so far as
the parser is concerned, because
multiple-word input is coped with. It’s
available on either two 40 track discs at
£17.95 or one 80 track disc at £16.95.

If you join their Software Club for £1
you are put on their mailing list and
offered discounts, so you would only
pay £16.50 or £15.50 for the game.
Unfortunately there isn’t room for the
review in my column — you’'ll find it in

YOUR ADVENTURE QUERIES ANSWERED

Jor life. He will carry things for you,

staff and he will bother you no more.

hall. Paul I hope that you have now
seen the excellent letter from Rohan
Srf:if.& in the June issue of The
Micro User giving full instructions
on how to deal with Citadel, If you
missed it order a back number.

R. Allen of Romford has a
problem that took me back a bit. It
was with Twin Kingdom Valley -
how do you kill the dragon, and
where is the giant?

; As far as I can remember the giant
is in the castle, shut up in a dungeon.
Set him free, then take him 1o
Watersmeet, and he'll be your friend

including that heavy chest.
HIT the dragon with the wooden

1t’s good to know that some of |

=

these older games are still being
played. Twin Kingdom Valley is
available now at around £3, which
undoubtedly makes it better value for
money than ever.

R. Allen also had a problem with a
newer game. Again it’s one that
deserves to be called a classic — Level
9's Return to Eden. To control the
ants you need the stalk with twigs —
play it and lead the army ants East /

through the fence. 1

ing.

Until next month happy advenitur-

Software Scene next month.
If there is such a thing as a league

table in adventure games then those
from Robico, Level 9, Magus and
several Acornsoft offerings are well and
truly in division one. Incidentally I've
seen a circular which suggests that
piracy is hitting adventure games hard.
A personal comment — loonies who
pirate copies deserve to be kicked. They
kill the programmers’ desire to give us
new games to play, and ruin the market
for everyone. This is particularly so with
the BBC Micro because of the
sophisticated machine we have.
Mind you I have little sympathy with
anyone who tries to overcharge — there’s
a delicate balance that it’s time we all
reached, and thus show our respect for

one another. u

September 1986 MICRO USER 63




Watford Electronics

m Jessa House, 250 Lower High Street, Watford WD1 2AN, England
Tel: Watford (0923) 37774/40588 Telex: 8956095 WATFRD
Credit Card Orders (ACCESS & VISA) Tel: (0923) 33383 or 50234 (24 Hours)

@E

All prices exclusive of VAT ; subject to change without notice & available on reguest.

BBC MASTER 128K Micro
BBC MASTERTURBO 4MHz
512K Add on Board
TURBO Add-on Module
BBC MASTER ET (Econet Terminal)
£320
£43
£13
{No VAT) £15
(No VAT) £15
(No VAT) £19
£32
£42
£42

£395
£510
£335

£99

Econet Module for the Master
ROM Cartridges for Master
Reference Manual |
Reference Manual l|
Advance Ref. Manual

64K Upgrade Kit for B+
Acorn 1770 DFS Upgrade Kit
ECOMNET Upgrade Kit for BEC
ECONET UPGRADES Available

SPECIAL OFFER
Gemini's popular OFFICE MATE &
OFFICE MASTER Software
Packages on Disc consisting of:
Database, Spreadsheet, Beebplot
Graphics, Wordprocessor, Accounts
Packs: (Cashbook, Final Accounts,
Mailist, Easiledger, Invoice &
Statements, Stock Control
FREE
with every BBC B+ & MASTER
purchased from us.

£160
£319

£238
£280
£125
£115

£299

6502 Acorn 2nd Processor package
Z80 Acorn 2nd Processor package

ARIES IEEE Interface

Acorn |IEEE Interface Complete
Acorn Teletext Adaptor

Acorn Prestel Receiver

Acorn Bitstick |
Robocom Bitstick 1 £759-
Upgrade for Bitstick | to 11 £450
Bitstick Multiplotter Driver £65
TORCH PRODUCTS

ZEP 100 Z80 2nd Processor complete with
PERFECT suite of software £229
ZDP 240 ZB0 2nd Processor, PERFECT
Software and Twin 800 cased Side by Side
Disc Drives £478

{Securicor carriage £7)

By popular demand our
retail shop is now open
till 8.00pm every Thursday.

M official ACORN Distributor |
Ed ]

CENTRONICSGLP &
Brother M1009
(NLQ) Printers

A major price break-through in
NLQ Printers from Watford.

At last, a full feature Epson compatible NLO
printer at a price that everyone can afford. Due
to Watford's bulk purchasing power and low
margins we can now offer this incredible printer
deal direct froem the manufacturers to our
CUStOMErs.

The Centronics GLP printer which is
manufactured by BROTHER (and also marketed
by them under their own brand name M 1009),
features & MNear Letter Quality (NLO) mode using
a 23 by 18 dot matrix for each NLQ character
(thiz is the same as is used by the very popular
Kaga Taxan printers), The NLO Font Rom
supplied is Watford's own Professional NLQ
ROM for the GLP/M 1009,

Single, double and gquadruple density graphics
modes as well as four character widths and
super/sub script printing are also supported,
along with many other facilities normally found
on printers costing twice as much.

Handles upto 9" wide paper. Friction feed
standard, tractor feed optional extra.

GLP is bidirectional logic seeking. Has a 9
needle print head. 50 CPS. Parallel interface only.

Special Offer £99 (carr £5)
Tractor Feed Attachment £7

KAGA KP810
NLQ PRINTER

This rugged printer is made by Canon of Japan
and is the same as Canon PW1080. It is fully
Epsn_rl FXBO compatible and offers superb NLQO
prlntlng_

Our Price: ONLY £2715 (£7 carr.)

Kaga RS232 Interface £48
Kaga RS5232 Interface + 2K Buffer £69
Kaga RS232 Interface + 16K Buffer £95

KAGA KP910 Printer

Similar to the KPB10 but has 17" wide carriage
for wide print. Gives 156 columns of normal
print or 2568 columns in condensed mode. Ideal
for printing out spreadsheets.

ONLY £339 (£7 carr.)

Centronics GLP Mk2
(Brother M1109)
NLQ Printer

100 CPS, (25 in NLQ mode), Bi-directional, logic
seaking, Friction feed, tractor feed optional extra,
2K Buffer. Has both Centronics parallel and
R5232 both as standard. Simply at the flick of a
DIP switch, the Mk2 printer swaps between full
IBM or Epson compatibility.

Launch Price: £139 (carr. £5)
Tractor Feed Attachment £7

VARIOUS PRINTERS

EPSON FX85 Printer
EPSOM FX105 Printer
EFPSON JX-80 Colour Printer £420
EPSON Hi-B80 Printer Plotter £319
EPSON Paper Roll Holder £17
EPSON LXBO Printer £189
EPSOMN LXBO Tractor

Feed Attachment £20
EPSON LXB0 Single Sheet Feader £49
SEIKOSHA GP50A & GPBOS £69
Centronics Printer Cable to interface all
the above Printers to BEC

{Securicor carriage charge on printers £7)

£315
£435

BROTHER HR-15XL

(NEW IMPROVED FAST HR-15XL)

The new improved Brother HR15XL is a very
high quality and very fast daisy-wheal printer for
sarious use. Notable features of this printer
include a 3k buffer, 20cps, bi-directional
proportional spacing, Centronics interface
standard, (RS5232 optional), optional Sheat
Feader and Keyboard.

ONLY £285 (car.£7)

Electronic KEYBOARD £135
TRACTOR FEED Attachment £84
Ribbon Cartridges:

Fabric £3; Carbon £3; Multistrike £5
DAISYWHEELS (various typefaces) £18

RX & FXPRINTER INTERFACES

Epson interfaces fitinside the printer to allow
connection using technigues other than Centronics.

RS232 £27 RS232 + 2K Buffer £55
IEEE 488 £65 R5232 + BK Buf‘f&F £75

PRINTER SHARERS
{ldeal for School anvironmant)

Connect 3 BBC Micros to 1 Printer
Connect 6 BBC Micros to 1 Printer
PRINTER CHANGER
Connects 3 Printers to 1 Micro
(Cables axtra)

PRINTER LEAD

Centronics lead to connect BEC micro to
EPSON, KAGA, SEIKOSHA, NEC, STAR, JUKI,
BROTHER, SHINWA etc. printars.

Standard length (4 feet long)
Extra long (6 ?ﬂat long)
RS232 Cable

IBM Parallel 1 meter Cable

PLOTMATE PLOTTERS

Plotmate A4 £299
Plotmate A4M

Plotrmate A3M

Linscan

PRINTER RIBBONS &
VARIOUS DUST COVERS

Type Ribbons Dust Covers

BEC Micro -

BBC Master =

FX100 £7.00
FX80/MXB0/FXas5 £4.50
RXE80 £4.50
LXEB0 £4.00
GP80 £4.50
GP100/GP250 £5.95
Centronics GLP £4.00
KAGA KPB10 £5.25
CANON PW1080 £5.25 £4.75
Microvitec Metal Monitors — £5.50

Our attractive Dust Covers are manufacturad
from translucent PVC. The seams are stitched
and edges are taped to prevent splitting due to
continuous use,

£4.75

Listing Paper (Perforated)

1,000 Sheets 93" x 11" Fanfold Paper
2,000 Sheets 93" x 11" Fanfold Paper
1.000 Sheets 157 = 117 Fanfold Paper
Telaprinter Roll (Econo paper)

Carriage on 1,000 Sheets £1.50

PRINTER LABELS

(On continuous fanfold backing
sheet)

1.000 90x36mm (Single Row)
1,000 90 x36mm (Twin Row)
1,000 90x49mm (Twin Row)
1,000 102 x36mm (Twin Row)

Carriage on 1,000 Labels £1.00
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Acorn/Olivetti JP101
Spark Jet Printer

Special Clearance Offer £65
Pack of 4 refills £9

Special
Sparkjet Dump Rom
£15

HITACHIG&672 PLOTTER
Only: £450 (Carr £6)

We stock a range of monitors to suit all needs.
Choice of a monitor is @ matter of personal taste
80 wa racommend that whenever possible, you

ask for a demonstration at our shop. All Monitors

are supplied complete with connecting lead.

MICROVITEC 14"

® 1431 — Medium resolution as used on the
BBC television computer programme ...... £172
® 1451 « High resolution, suitable for word
processing N mode 0 ... £225
® 1441 — High res, axceeds the capabilities of
the BBEMICIO .....covicierieririnisinsnsmsssinsss: ESBE
® 1431APRGE + PAL and AUDIO ............ £199
® 1451APRGE + PALand AUDIO ............ £258
® TOUCHTEC Touch Screen Pack ........... £250
® Dust Cover for Microvitecs .................... £6.50
KAGA/TANAN 127
® KAGA KX12010G Hi-res Green Monitor ... £90
® KAGA KX1202G Long persistance Hi-Res
Graen Monitor ........c.oooeveeereivenieneens. £108
® KAGA KX1203A Ultra-Hi-Res Ambar
Monitor .............. PR & [ 1]

® KAGA Super Vision 3, Ultra Hi-res, RGB

Colour; Text moda switch allows monochrome
text display in Green, Amber, White reverse or
Whiteon Blue .......cccocoevvvvvviinnirinnnennn.. £320

& PHILIPS 12" Hi-Res Amber Monitor ......... £69

FIDELITY COLOUR MONITOR

#® Medium Resolution, attractively finished, 14"

RGE and Composite VIDEQ/ALUDIO Input.
Has a detachable anti-glare screen.

£169

ZENITH

12" high resolution monochroma monitor. |deal

for word processing as its green or amber screen
is very restful to read. (These ara the same
professional quality, stylishly finished monitors as
used in the larger Zenith Micro Systems.)

Green (New Design) Hi-res ................co........ EB9
Amber (New Design) Hi-res .....coovcviininns oo £79
LEADS
ENC Lead for Zenith or Philips ................... £3
RGB lead for KAGA ................. T =

N.B. Carriage on Monitors £7 (securicor)

CREDITCARD
Orders (ACCESS or VISA)
Simply phone
(0923) 33383/50234

Ell Hour Ansaphone Service

SWIVEL BASES

for Video Monitors

Adjust your Monitor/ VDU, Up, Down, Right
or Left to provide utmost in operator
flexibility & Viewing comfort. It improves

your sight lines & reduces stress & eye,

nack and back strain. Available in 2 sizes:

for 12" Monitors £12 (carr. £2.50)
for 14" Monitors £16 (carr. £2.50)

GRAPH PAD

Ideal for educational use, Supplied complete with
Cables, Manual and software cassette.

Special Offer £49 (carr £3)

Panasonic
KX-P1080

From the prodigious Japanasa Stable of
Panasonic comes this fabulous new NLQ
Dot Matrix Printar

Available NOW at a superbly realistic price, the
KX-P1080 perfectly balances features, quality of

construction and Value for Money to produce the

printer of tomorrow, here today, ready to sweep
the current generation of machines away.
Ingenious innovation in terms of software
control codes permits great flexibility when it
comes to defining the print style. A nippy 100
cps of clear Draft text backs up the crisp 20 cps
Near Letter Quality text mode, with upto 40
superbly useful downloadable characters. A
delightful range of assorted character widths is
efficiantly supported, with sizes rangin from a

broad & cpi to petite 17 cpi, EVEN in NLO mode.

ISurn'E of the extensive support for serious use
includes specialised functions to perform
justification, centering and even left and right

ranging. Proportional spacing permit even greater

freadom when it comes to advanced use. Not
only is the full Epson RX control code set
implemented, but extra codes have also bean
added to cater for the NLQ options, atc.

A full 38 ASCIl character set is supported,
with an extended set of 32 international
characters A 1K Print Buffer alleviates much of
the wait time normally associated with printing,
whilst the bi-directional logic seeking print head
takes the quickest route to print as required.

The draft text is implemented witha 9 x 9
matrix, with Near Letter Quality effected by
means of an 18 x 18 matrix.

As an extra special bonus to all Watford
customers purchasing the KX-P1080 NLO
Printer, we are currently providing not only
1,000 sheets of fanfold paper completely FREE
of charge but also a printer lead to connect the
marvellous KX-P1080 to a BBC Micro,
absolutely FREE. These gifts alone are worth
E15.

Introductory Price: E165 (carr. £7)
{Price includes 1,000 sheets of fanfold paper and
a 4' Printer lead)

SPECIAL OFFER
EPROMs for BBC's Sideways ROMs.
2764-250ns £2.00
27128 250ns £2.40

RAMs (Low power) for ATPL, WATFORD, etc.,
Sideways ROM Boards

6264LP (8K) £3.00
2 x 6264LP (16K) £5.90

BBC MICRO
WORD-PROCESSING
PACKAGE

A complete word-processing package (which can
be heavily modified to your requirements,
maintaining the large discount). We supply

evarything you need to get a BBC micro running

as a word-processor. Please call in at our retail

shop to discuss your particular requirement and a

deamonstration.
EXAMPLE PACKAGE
BBC Master 128K Micro, View wordprocessor,

Viewsheet, Basic Editor, Terminal Emulator, Twin

BOOK 40/80 track double sided Disc Drives,
Zenith Hi-Res green monitor, Brother HR 150X
professional quality Daisy Wheal printer, Gemini
Database, Spreadshest, Beebplot Graphics,
Cashbook, Final Accounts, Mailist, Easiladger,
Invoice & Statements, and Stock Control

packages on disc with manuals.

Only £949 |

THE EPSON RX/FX/KAGA
PRINTER COMMANDS
REVEALED

So you bought yoursalf a new printer, because

the salesman in the shop showed you how clever
it is and impressed you with all sorts of printouts

to show its capabilities — he may even have
offered you a special price.

However, now that you have got it home and

connected it to your BBC microcomputer, you
are wondering how to make it perform thase
magical tasks. The manual seems to give no
clues, and when you type in the example
programs, the computer throws the LPRINT
statements back in your face.

Now what do you do, when this £400 piece
of high technology refuses even to move its
head, and you have stayed up until 2 in the
marming with copious supplies of coffes,
desperately trying to print something out. Once
again, Watford Electronics comes to your help
with our new book entitled “THE EPSOMN
FX/KAGA PRINTER COMMANDS REVEALED"

This book describas in plain, sasy to
understand English, how to use and make the
most of your KPB10, Canon PW10B0A or any
Epson FXBO compatibla Printer with the BBC
Micro, both from Basic and Wordwise.

It describes in detail how to obtain the

maximum in graphics capability from your printer

and includes full indexes allowing you to cross
index thea numerous commands. Every command

is explained in detail, with an accompanying BEC

Basic program and an example of its use from
Wordwise.

Superb Value at £5.95 (No VAT)

MARK 2 LIGHT PEN

You no longer have to fiddle with the brilliance
cun.trol or work in the shade as this NEW Mark
] Light Pen is totally insensitive to local lighting
conditions. It only operates on high frequency
light from the TV or Monitor.

The red LED Indicator on the Mk Il pen, lights up

when valid video data is available. Your program
can have access to this signal allowing computer
verification of target for high res drawing. The
conveniently located switch on the pen body
allows the computer to ignore any stray signals.
Supplied complete with the sophisticated
PEN-PAL Software on Cassette or Disc. Please

specify,

Mark Il Light Pen £19




The ULTIMATE DFSs for
the BBC MICRO

WATFORD TOPS THE DFS CHART

Watford's Ultimate DFS hasg scored highest points in ACORN USER's
unbiased DFS’'s Review of July 1955.

In concluding, the reviewer writes "It must be said that Watford's DFS
certainly offers a comprehensive range of facilities at a very atfractive price”.
{Please write in for comprehensive details.)

Just compare the features:

Wattord

Double
Density

Features 5-r1{__|||_'
Deansily

Max nos. of files
per disc side 6 62
Max disc capacity 800k 1440k
Tube compatible Yes Yes
Built-in Editor Yes Yes
Built-in Formatter Yes Yeas
Built-in Verifier | Yes Yes
MRLUM a fila N Yes Yes
MLOAD a file 3 Yes Yos
Extended RENAME I Yes Yeas
Selective COPY Yas Yes
Default file name Yes Yes
Disc space
distribution Mo Yes Yes
40/80 Software
Switchable Mo Yes
Wide catalogue Mo Yes
Close open files Mo Yas
Improved OPENOUT Mo Yas
Copy between
densities M Yes
OSWORD &7F Yas Yes
Full entry point
compatibility Yas ; Yes
Retain information
over a break 1.20 1.53
partial Yes
Games compatibility Yes Maost
Econet file server Yes ] Yas
Econet station Yes Yas
Full wildcard
facilities Mo : Yes

WATFORD’'s & ACORN's
SINGLE DENSITY DFS

Watford's popular and widely acclaimed DFS has now been available for three
years, and has gained 8 large following amongst serious users of the BBC
Micro. Owners of Acormn or any other standard DFS can upgrade fo our
“Uitimate™ DFS merely by replacing their DFS ROM. See below for this
upgrade. (P.5. Watford's highly sophisticated DFS s fully compatible with
Acorn DFS)L

PRICES
® Complete Disc Interface Kit incl. DFS ROM & fitting
instructions £54
@ Acormn’s 0.90 DFS Kit complete £52
@ DFS Manual (Comprehensive) {no vAT) £6.95
{P.5. Our comprehansive DFS Manual covers both Acorn
& Watford DF5s)
® Watford's sophisticated OFS ROM only £186
& We will exchange your existing DFS ROM for -
Watford s Uitimate DFS ROM for only £12
® DNFS ROM oniy £17 ® ADFS ROM only £25

® Watford's DFES is exclusively available from Watford Efectronics.
Every ROM cames & special label with our LOGO and seral number.

WATFORD's DOUBLE DENSITY
DFS INTERFACE

The DOES from Watford Electronics represents 8 new standard in DF 55 for

the BBC micro. This Is 8 double density version of our popular single density
DES, and combines all the features of this powerful DFS with the advantages
of a system that gives 80% more storage per disc in double density mode.
P.5. — Pilsasa note that not all DDFSs are capable of providing either the full
80% storage increase, or of allowing a file the full size of the disc — Ours
alfows both of these! Operates both in Single & Double Density modes.

The typical piece of games software these days is provided upon a protected
disc, In order to work on any double density system (including the ethers on
the markat] a protected piece of software needs to make calls through the
OSWORD & 7F routines. To ensure compatibility, the Watford DDFS features
probably the most comprehensive and powerful 8271 smulation ever written
for a double density system.

PRICES
® Complete DDFS Kitincl. fitting instructions £46
® DOFS Manual {no VAT)£6.95
® We will exchange your existing Single Density
DFS Kit for our DDFS Unit at

Watford Electronics DDFS PLUS
for the BBC B Plus

The Watford DDES Plus, written specifically for the BBC B Plus
Microcomputer, replaces the 1770 DFS from Acorn. It not only provides
BOTH, single and double density operations in DFS mode, but the DDFS Plus
also permits the use of an extended catalogue, giving 62 files per catalogue. It
also incorporates all those excellent features of the popular Watford DFSs, and
more,

M.B. SRAM and Tube functions not duplicated.
DDFS PLUS (for BBC Plus) £30

(Price includes comprehensive
manual)

MYSTERIES OF DISC DRIVES
& DFS REVEALED

Are you tired of faulty cassettes, and lengthy loading times? Do you want to
upgrade your BBC micro to take discs but you get tied up in the plethora of
jargon surrounding the choice and use of these systems.

For instance, what is the difference between single and double dansity
formate, how can you use a 40 track disc on an 80 track disc drive? What is
the difference batween a DFS and disc interface kit? Should you acquire a
single Disc drive or twin? What does 48 TPl and 96 TP discs mean? These
are just a few of the guestions you may have asked yourself and never found
the answer or maybe you have yet to encounter these guestions.

MNow the mystery of buying a suitable interface and disc drive for your BBC
micro is revealed in Watford's new book entitled ‘MYSTERIES of DISC
DRIVES & DFS REVEALED'. It describes in fine detall, yet remaining very
readable to the beginner, how disc drives operate, the type of interfaces
available, which type of discs to use on a disc drive and how data is stored on
the discs.

£5.95 (Book No VAT)

DISCALBUMS

Attractively finished in antique brown leather look vinyl. Stores upto 20 Discs.
Each disc can be seen through the clear view pocket.

£4

STAK-PAK

The unigue computer program filing and
storage system. Made of tough black
plastic, these compact drawer sactions
hold two cassettes each and lock
together vertically to form miniature
cabinets of any height. Each drawer
section has two C12 Data Cassettes
with labals plus external index card.

Five twin Packs incl,
10 Cassettes Only: £5

FLOPPY HEAD CLEANERKIT

The heads in floppy drives are precision made and very sensitive to dirt. The :
use of a cleaner Kit is a sensible precaution against losing valuable data. It is
recommended to clean the drive head once a week. It is very simple to use.

£8

LOCKABLE DISC
STORAGE UNITS

Strong plastic case that afford real
protection to your discs. The smoked top
locks down. Dividers and adhesive title
strips are supplied for efficient ﬂll;\lg of
isCS.

M35 - holds upto 40 discs £9
MBS — holds upto 95 discs €11

PLASTIC
LIBRARY CASES

FOR 53" DISC STORAGE

holds 10 Discs. £2.00
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Quality Disc Drives from Watford

To help you decide which drive is the most suftable for your needs (and your
pocket!), we have produced the rable below.

The first capacity given in the first column indicates the single density
capacity. The double density .smraf: capacity is second one, (that within the
brackets). All disc Drive type numbers start with the prefix “C"

The tinting on some of the boxes is used to indicate which Drives are 40
track (non-tinted! and which are 80 track (tinted). Both are of Japanese
manufacture,

With two prices in 8 box (e.g. £285/F£293), the first price is for the standard
drive and the second for the same unit in switchable type. Users of either of
the two Watford DFSs will not need switchable drives as their DFS will
provide software switching for them.

AN our Disc Drives | CLS100) are Double Sided and will operate
in both Single and D Dansity modes. Extensive experience of the
usage of disc drives suggests that the JAPANESE drives currently represent
about the best in terms of speed, reliability and overall “elegance’ available
for the BBC Micro.

Various other “manufacturers” of disc drives for the BBC micro (more
accurately, “packagers” label other manufecturers drives with their own

name). We buy the high quality Epson and Mitsubishi drives in large quantities
directly from the manufacturers, package them and sell them at “dealer”
prices direct to the public.

If you ook around the papuiar 88C micro press, you will find that the prices
we gquote for the top guality, new siimiine disc drives are. wirtually without
exception, some of the best around. These prices, coupled with the backup of
g:;r of the cauntry’s largest distributors of BBC peripherals provides a superh
Unless you anticipate using dual drives in a fully expanded BBC system for
long periods of time with iittle ventilation, then we suggest that our range of
“CL” disc drives without the PSU (Power Supply Unit] would be quite
adequate. extensive tests within our workshops have confirmed this. All drives
L are supplied complete with a SPECIAL UTILITIES Disc, Cablas and Plugs. The
Drives with power supply have a mains moulded plug for safety purposes.
(ideal for Schools & Colleges. We are now able to supply all single Disc
I Drives with Power Supply, in either single or dusl cases. (Dual cases with a

blanking plate, allow easy expansion at a later date.) Prices stated in the
pricing box below for singlfe drives in a single case. Single drives with dual
cages cost an extra £5. (At Watford we anticipate your needs of tomorrow,
not just todayl!

When using a BBC Micro, most people find themselves short of space. The
Watford's BEC Micro plinths form an ideal way of recovering some of this
précious space; your BBC, Disc Drive and Monitor can all occupy the same
vertical footprint and still be comfortably situated. With the Watford Double
plinth, your Disc Drive fs mounted vertically at one side, lsaving a very
valuable area directly in front of you for such useful items as spare discs, pen,
paper. reference manuals, etc. Follow the trend with Watford plinth. (Turn to
the 8th page of our advert for the Plinths).

-t B Drives without P.S. L. Drives with P.S.LL. I
x Lapacity
Single Twin Single Twin
100K CLS 100 C5 100
(180K] £95 £116
200K CLS 200 CLD200 CS 200 CD200
[IGOK) £102 £185 E116 £199
CLS 400 CS400
400K £104 CLD 400 £123 CD400
[T20K) £105| £185 ~ £1241 f205
CLS4005 C5 4005
CLDBOO CDB00
BODK
(1.44M) £218 %219
CD BOOS
® TWIN Disc Drive Case, complete with Power Supply & Cables £35
Securicor carriage on Disc Drives £8

Prefix - € = Cased Drive Suffix 8 = 40/80 Switchabl
L = Less PSU R i
§ = Single
D = Double

8g. CLS4008 = Cased drive, Less power supply unit, Single 400K,
Switchable (40/80 track).

3M-DISKETTES

Top quality 3M — SCOTCH Diskettes from Watford Electronics (Your 3M
Appaointed Distributors). All our discs carry a lifetime warranty. These discs are
quiet in operation and insert positively with their reinforced hub rings. Boxes
of 10 supplied complate with self stick disc labels and write protect tabs.

® 10 x 51" 5/8 O/D 40 Track Diskertes £10
® 10 x 51" D/S D/D 40 Track Diskettes £12
® 10 x 51" 5/5 D/D 80 Track Diskettes £17
® 10 x 531" O/5 O/D 80 Track Diskettes €17

® Hi-Density 1.6M D/S D/D for IBM £32
1 ® 10x 33" 5/50/D 40/80 track Discs £25
3! ® 10 x 33" D/DD/D 40/80 track Discs £386

TOP QUALITY 51" DISKETTES

To complement the range of quality discs and disc drives that WE already sell,

WE are now supplying some special offer packs of 10 high gquality discs. Each

Disc has a reinforced hub ring and carries a lifetime guarantee. These are

supplied complete with selfstick labels and packaged in an attractive plastic

Ig:rnrl,.f disc box to protect them from damage. Wa strongly recommend these
iscs.

DON'T SETTLE FOR LESS, BUY THE BEST
® 10 xMa 5-5 D/0 40 Track Discs £9
® 10 x M5 O/S D/D 40 Track Dizcs £11
® 10 x M7 O/5 D/D 80 Track Discs £16

® 3'Double Sided Discs£4 sach

Special BULK OFFER on 53" DISCS

(Supplied packed in plastic storage Units)
(Litetime warranty on Discs)

Type Description Pack Pack
of 20 of 60

M4  Single/Side Double/Density 48TPI £186 £40
ME Double/Side Double/Density 48TP £20 £52
M7  Double/Side Double/Density 96TPI £27 £65

DUST COVERS {For our Disc Drives)

Single CLS iwithout PSU) £3.20 Twin CLD |without PSU) £3.85
Single C5 (with PSU) £3.96 Twin CD (with PSU) £3.90

ACORN WINCHESTER DRIVES

Suitable for direct connection, via the 1MHz bus, to any BBC running ADFS.
Th.en Acorn Winchester disc drives are fast and extremely reliable. Each
Winchester comes complete with the Level 11l Econet File Server software.

10 Megabytes £10560; 30 Megabytes £1549

CDP800s

Twin B00K Double sided 40/80 track switchable disc drives mounted
in an attractively finished Beige colour plinth for the BBEC Micro.
Supplied complete with intagral power supply, cables and Utilitiea
disc. The switchas ars mountad on tha front panal for sase of usa.

Introductory price: £239

{Securicor Carr. £7)




EPSOMN NLOQ ROM
far the BRC Micro

Hamess the full potentials of your Epson AX &
FX Printers. Impress your friends and business
colleagues with the guality of your letters and
printed material with Watford's very simple to
use EPSON NLQ! (MNear Letter Quality) ROM.
Suitable for FXBO, RXBO, RX8O0FT, FX100.

Look at the features:

® Simply type *NLQB0O/100 and a single VDU
code to use NLQ print.

@ MNLO is then available without any
maodifications from BASIC, WORDWISE, VIEW
{with NLO DRIVER) or virtually any other
program or language.

® Single codes select PROPORTIONAL type (yes
aven on the AXB0); ENLARGED type:
UNDERLINED type. These features can be used
seperately or in any combination.

® Full UK character set; Standard ‘pica size’;
Proportional spacing: Enlarged; Underlinad:
MNormal type.

The NLQ AROM is supplied complete with
comprehensive manual.
P.5. NLO ROM is compatible with the Torch Z80

system and can be used from within the Perfect
Writer software. .

Only: £25

VIEW PRINTER DRIVER
for NLQ ROM

This spacially written printer driver has been
designed to allow View access to the full

features of our NLO ROM.

A must for all VIEW and NLOQ ROM users.

£7.00

(Hi-View compatible)

THENLQDESIGNER

KAGA KPB10/910 and Canon PW 1080 are two
superb printers, as our many thousands of
satisfied customers would surely attest to. One
of it's particularly strong points is the NLQ option
that it offers: perhaps one of the more weaker
points is the effort required to design your own
custom NLQ font.

Well the solution is here NOW in the shape of
Watford's NLO DESIGMER ROM! For the BBC
Micro. This powerful piece of software allows
easy design and entry of a full NLQ font, with
further fonts recallable from disc. Once a font
has been programmed with the versatile NLQ
DESIGMER, it can be saved to disc, downloaded
to your Kaga lor Canon) printer, or even
programmed into an EPROM (given the
appropriate hardware} and then plugged directly
into your printer so that it is available
immadiately when you turn it on. Downloadable
Fonts require 6264 RAM chip fitted. Now BBC
Master compatible.

A 40 or 80 track (please specify) disc containing
3 example fonts is included in the package.

{P.5. This ROM is not suitable for Epson printers.)
@ NLQ Designer ROM & FONT Disc £25

® Kaga Individual FONT ROMs £15
(Write in for further details).

ALL PRICES EXCLUSIVE OF VAT

DUMPOUT 3

A highly sophisticated sereen dump ROM. This
has to be the most flexible and powerful screen
dump ROM yet produced for the BBC micro. It
will put on paper anything you see on the
screen, including all Mode 7 facilities eto. We
have to admit that there iz one facility that we

cannot replicate - if anyone can supply flashing
ink we would like to know|

The ROM also provides window setting utilities
and two new OSWORD calls that allow mode 7
graphics pixels to be read and plotted using the
standard graphic co-ordinate system. The latest
version includes a graphic dump trigger for
dumping screens from games whilst they are
running.

Two commands are used to operate the dump
routines:

*GIMAGE — This provides a full graphics dump
of any graphics mode, plus modes 7 and '8
Thera are many optional parametars but you
need only specify the parameters you wish to
change.

Features available include:

Vertical and horizontal scaling through all the
graphic modes and mode 7

Rotation of the image produced through 90,
180 and 270 degrees

Left hand indentation setting

Screan dump window definition

Colour gray scaling

Two tona fast dump

Special colour mask

Mode 7 contrast expansion

Mode 7 contiguous dump

Key triggered dumps

User port switched dumps

What does the independent press say!

Practical Electronics, May 1985

“The Dump Out 3 ROM from Watford
Electronics represents one of the most
sophisticated types of printer dump utilities
gvailable for the BBC Micro . . .".

“an extremely sophisticated and powerful dump
utility”".

“VERDICT = Dump Out 3 ROM -has all the
tacilities which you are ever likely to nead for
producing printer dumps. The facilities available
work axtremely well and if printer dumps are
something which you require, then this ROM can
be recommendad to help you to get the best out
of your dot matrix printer”,

The Micro User Feb. 1385,
“Well, here is that winner”!

“providels) some rather sophisticated screen
dumps. Producing high resclution paper copies of
graphic screens in any (graphics) mode will ba
the major reason for buying this ROM, and this
is whare Dump Out 3 performs PAR
EXCELLENCE". (Dur capitals for their italics.)

“The versatility of *GIMAGE (the graphics dump
command] when using these parameters is
amazing. Pictures of almost any size, shape,
contrast or distortion may ba produced without
the need for a reducing photocopier or trick
photography”.

“Without resarvation | wholeheartedly
recommend the Dump Out 3 ROM as the
ultimate screen dump facility for the BBC micro.
It is easy to use yet highly versatile, and caters
for all BBC screen modes in multitone high
resolution printing. Whole, partial, rotated and
scaled screens may be dumped to almost any
BBC compatible dot matrix printer (see our list at
the end of this advert). At £25 it must represent
excellent value for money and suraly cannot be
beatan”.

Designed for use with the following printers:

GLP, GPBO/100/250, CANNON, STAR,
KAGA/TAXAN, NEC, SHINWA CPBO, GEMINI,
EPSON MX/RX/FX, M1008, NEC PCB023,
DMP100/200/400, Mannesman Tally etc,
Price including comprehensive manual

£25

ROM MANAGER

Probably the most powerful way of expanding

the BBC micro is from the use of Sideways
ROMs. One problem faced by the avid ROM
collector is that of ROM command clashes. The
salution is very simple in the form of the ROM
that “Provides comprahensive management of all
your installed ROMs ™. (Quote from BEEBUG
Nowvember '84.)

Basically, ROM Manager offers you tha ability
to turm off any installed ROM, or to send any *
command to any specific installed ROM. It is
said that imitation is the sincerest form of
flattery — Acorn’'s BBC Plus features many of the
abilities of this powerful ROM.

Many maore facilities available,

SPECIALOFFERE£18

THE AMX
MOUSE

The AMX Mouse needs no introduction. It is
simply the best.

‘a

Now supplied with the NEW SUPERART
Software ROM B Disc at no axtra cost.

ONLY:EGE icarr £1.50)

FREE With every AMX Mouse package
purchased from us. we are giving away,
absolutely FREE, our popular Colour Art
software package worth £15.

AMX DESK Package £19.00

AMX UTILITY Package £11.00
AMX SUPERART Package £42
AMX PAGE-MAKER Pack £42
AMMX 3D ZICON Disc £20
AMX Database Disc £20
AMX XAM Educational £20

RB2 MARCONI
TRACKER BALL

This popular unit is supplied complete with

software.
Price: £50

FLEET STREET EDITOR
‘Software pack £35
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TRANSFEROM
(Tape to Disc Utility)

-

Mot compatible with 1770 DFS.

This advanced and sophisticated utility ROM for
the BBC Micro has the following features:

Fully menu driven for esase of use
Copes with locked programs

A very comprehansive built in copying
featuras

Copies very long adventure games
Supplied with comprehensive manual

TRANSFEROM is now available in BOTH single
and double density versions. The single density
version works with both the Acorn and Watford
single density DFSs. The double density version
works with the Watford DDFS system only.

TRANSFEROM takes your software on tape and
saves them onto disc. TRANSFEROM does not
stop when one disc is full; you just insert another
dise in and carry on with that onel Surely this is
the most valuable investment you could make if
you have tape software that you wish to transfer
to disc! Please specify version required — Single
or Nouble Densitv.

£25.00

DIAGNOSTICS
DISC

The BBC micro is a very complex machine and

thus diagnosing a fault can be very difficult. Until
now, the only way to discover the nature of a
fault was either to find a competent friend with a
large de~ree of patience or to find your nearest
dealer ano pay him to find out what is wrong.

At Watford Electronics, we realise how difficult it
can be when faced with a problem, finding
yourself a long way from your nearest dealer, or
gven just uncertain about your Beeb's health, but
not wanting to waste time and money taking it
io be looked at.

The solution to these problems is here now, in
the form of the Watford's Diagnostics Disc. Thig
mxcellent utility is specially designed to test out
the following areas of your Beeb:

RAMs, ROMs, ULAs, Sound, Keyboard, Disc,
RS423, ADC, User Port, Printer Port, Cassette,
Joysticks, Speech, Disc Drives, 6502 and ZB0D
Ind Processors.

This utility i an invaluable ald for all those who

take the reliability of their system seriously. A
comprehensive manual provides full operating
details and a list of possible causes and remedies
fior any faults that you may find along the way.
The package also enables a permanent

equipment and service record to be maintained.

Only £20.00

ROMAS
THE CROSS ASSEMBLER AND

MACRO EDITOR
FOR SERIOUS PROGRAMMERS!

ROMAS is a carefully designed. sophisticated yet
simple to use, development system for serious
asseambly language programmers. Using the BBC

as the development system, you can choose your

target system from the following processors:

6502, 66C02, ZBO, BOBS5, BO41, 6809 and Z8
P.S. This includes the Acorn 6502 & ZBO.

ROMAS features a powerful expression analyser,
making complax table sasy to generate. To aid in
documentation, fully formatted assembly listings
may be produced, with full symbol table output
at the end.

ROMAS is provided with a powerful cross
referancer to produce a listing of all the labels in
a given “source’ program; this makes it easy to
::hbm:k to see if you are about to duplicate a
abel.

The Macro Editor

Features of this powerful editor provided with
the ROMAS package include:

® Works in all 40 and 80 column screen modes
® Fast load and save speeds

® Continuous line and column number displays
® Search, replace and move: all available in
MACros

® Command repetition

The ROMAS package includes a comprehensive
manual, providing detailed documentation and
plenty of axamples.

A give away at ... Only £45
Please specify 40 or BO track disc when ordering.

ROM-SPELL

"way ahead of any competition”

f-t{:lj;.'d'.'s FELL

ROM-SPELL is probably THE most advanced and
fastest spelling checker available for the BBC
Micro. Printed below are some axtracts from a
racent independent review (A&B Computing Nov,
‘85), which we feel sure will convince you that
this is THE only spelling checker worth
considering.

“The editing system is very neat and simple,
instead of replying to gqueries and beeps all of
tha time . . ."”

“The other feature which places ROM-SPELL
way in front of any competition is the ability to
examine the user dictionary, so any spalling
mistakes that have found themselves on the disc
can be examined and taken out if necessary”.

". .. that it is compatible with many of the
popular word processors on the market is a good
indication that ROM-SPELL is going to be a very
popular product indeed”.

". .. ROM-SPELL is by far the best spelling
checker for the unexpanded BBC B (with or
without word processor), It boasts features which
are hard to find on conventional spalicheckers on
CP/M and MSDOS, namely Spellstar and has a
spead/performance ratio of roughly the same as
its CP/M cousin. The difference is that the CP/M
version would cost the best part of £500™.

" .. and with such vital house keaping featuras
as an ambiguous word checker, the ability to edit
the user dictionary, 8 comprehensive manual that
is both easy to read and actually ENJOYABLE to
leam from, . . . | feel confident that ROM-SPELL
will woo the word processing public with no
problems at all”.

Compatible with: View, Wordwise & Wordwise

Don't settle for less, Buy the best.

£25

{Not compatible with 1770 DFS)
(Please stata 40 or B0 track disc)

COPY HOLDERS

How often have you been about to type hand
wiritten notes into your computer when you find that
there’'s nowhere to rest the paper or that your notes

are rasting at the wrong angle to read the type?
Whaether the notes be your latest program or the
draft of a new trilogy, the new Manuscript Holders
from Watford are superb for holding your paper at
the ideal height and angle to allow you read and
type in @ase and comfort.

Available in desk resting and shelf clamping
versions, these two units hold your paper firmly by
means of a8 magneatic ruler and & clip grip.

Mounting to a conveniant flat surface, the two
joint  anglepoise Manuscript Holder allows the
paper to be positioned at virtually any convenient
angle whilst only taking up a fraction of the surface
area that the paper being held does.

The smaller desk resting Manuscript Holder is
useful for the more organised desk where the
problem is simply holding the paper at tha right

"%,
atever desk arrangement you use, surely you
deserve 8 Watford Manuscript Holder!

Amazing value at only
Desk Top £10 (carr. £2)
Angle poise £14 (carr. £3)

All prices in this advert are exclusive of VAT.

REPLICA3

This new improved REPLICA 3 from Clares is a

very powerful disc based TAPE to DISC Utility. it
now transfers even more programs than ever
before. Replica 3 will not work with all programs
but then neither will anything alsa. 30,000
Replicas have been sold to date. It has to ba
good.

£13 (40 or 80 track)

BEEBMON

The most powerful machine code monitor
for the BBC Micro £24,

DISASSEMBLER ROM
ONLY £16

THE INVESTIGATOR

This sophisticated Utility program on disc,

enables you to make security back-up copies of
most of your valuable Disc Software. Makes full
use of all 8271 (will not run with double density
DFSs) facilities to discover the precise format of
your protected disc so that an exact copy can be
produced. Supplied with detailed instructions.
Please specify 40 or 80 track disc when

ardering.
Only £20




SIDEWAYS
ZIF SOCKET

[

Allows you to change your ROMs quickly and
efficiently, without opening the lid. The ZERQ
INSERTION FORCE (ZIF) socket is located into

This is the RAM you've been waiting forll This
battery backed up, write protectable 16K
sidewsys RAM board allows you to run from disk

every sideways ROM available. Beware of other
sideways RAM boards which are not backed up
as certain ROMs will not run in these boards
aven though the RAM can be write protected.
The Battery Backup facility allows retention of
DATA. after power off. On switch on the Micro
will think the WATFORD DISC RAM is a ROM.

Do you find the 16K Sideways RAM Unita
confusing? If so, wa have compilad this
quick questionnaire to help YOU decide
which is tha bast ona for you. If the answaer
to any of the guestions is yes, then use the
index number to select from the boards
below. Options in bracksts indicate possible
secondary choices.

Do you require:

® Sideways RAM for a BBC B?

& 889 & & & 80
(o)

Choose 1, 2 or 3.

Sideways RAM for the B+7 Choose 3.

A small, basic module? Choose 3.

A sideways RAM module for a ROM board?
Choose 1 or 3.

An easy to use utilities disc? Choose 1, 2 or

More than one module installed at once?
Choose 1 or 3.

To use sideways RAM as a printer buffer?
Choose 1 or 3.

Battary Backup? Choose (1) or 2.

Write protect for RAM (makes ROM look like
RAM)? Choose (1) or 2.

Read protect (alows recovery from crashes)?

Choose 1.

the ROM Cartridge’s-position.

i e
Features available a Kay:

1) 16k Sideways RAM Module
2) 16k Disc RAM
3} Solid State 18k Sideways RAM

@ Very simple to install. NO SOLDERING Ly :
reguired. The ZIF (Zero Insertion Force) @ MNo soldering or modifications to BBC micro
eliminates the possibility of damage to your nacessary. i
ROM pins when inserting & extracting. @ Plugs into normal ROM socket fitting neatly
under the keyboard allowing room for other
@ The low profile of the socket allows add-ons. R
unrestricted access to the Keyboard. ® Easy to use. Comas with disk based software
to SAVE and LOAD ROMs. Allows you to
make backup copies of your ROMs.
#® Disk software can be copied onto other discs
when disc is full.
Mo messy plugging and unplugging of your
ROMSs. Simply Load the one you want into
DISC RAM.
Ideal for Professional users to develop ROMs.
Backup facility allows testing of final versions
without using EPROMs.
The switch provided allows backup and write
protection to be switched off externally.
Can also be used as 16K printer buffer RAM
in conjunction with our Buffer & Backup
ROM.

New Low Price: £30 (carr £2)

SOLDERLESS
SIDEWAYS ROM
SOCKET BOARD

@& All data and address lines are correctiy
terminated to ensure correct operation of suitable
ROMs with the BBC micro. We also supply a
purpose daesigned see-through storage container
with anti-static lining, allowing you to store up to
12 ROMs, protecting them from mechanical and
static damage.

@ This versatile hardware solves the problem of
running out of socket space. Simply lift the ROM
from the ZIF & insert a different one (No pulling
or pushing of Cartridges. It is a must for all
professionals and Hobbyists alike.)

& BBC, B+ and Master compatible.

ONLY £15 (carr £2)

P.5. 16K DISC RAM Board is not designed to
work in conjunction with a Sideways ROM
Board.

Low Profile

CARTRIDGE SYSTEM
Complete System consists of: Low profile ROM
Cartridge, Socket housing, Cable assembly, &
labals and a library storage rack.
Complete Systam
Spare Cartridges
SpansReck s L

SOLID STATE
16K SIDEWAYS RAM

In the May 1986 Micro User's independent
review, the writer concludes, “The board has
been well laid out. Its position is much better
than others — not over the HOT RAM chips and
further away from the disc controller area™. *1
give the solderless ROM board the thumbs up
and wish it success”,

16K Sideways
RAM Modules

This is it! The revolutionary design RAM Module
you've been waiting for. Complete with such
features as read and write protection, these new
modules from Watford Electronics are ideal for
the hobbyist, software developer and ROM
collector.

Key points to note about this new addition to
the Watford range of products are:

This brand new board from Watford Electronics
is designed specifically for those wishing to add
a ROM board to their own BBC without the
nead to perform any soldering.

This new board expands the total possible
number of ROMsz in a BEC from 4 to 16. Also

permissable, are various configurations of RAM
{up to 16k} and differemt sized EPROMs (see

below].

Unlike our compatitors inferior boards, the ONLY
upgrade required for fitting battery backup to the
Watford Solderless ROM board (all Watford
ROM boards, actually) is the fitting of the battery
itself. (Mo other expensive components are
required.)

& Write protection (useful in a variety of
circumstances).

Read protection (allows recovery from ROM
crashas).

May be fitted in systems even with a ROM
board.

Multiple units may be fitted, even with a
ROM board.

No overheating or overloading problems.
Free utilities disc supplied.

Jan be used as a 16K PRINTER BUFFER.
Ideal for professional software development.
Supplied with utilities software disc.

Only: £29 (carr £2)

Optional extras

READ and WRITE protect Switches £2 each
Battery for Battery Backup £3

All prices axclusive of VAT

This new unit from Watford, which utilises the
latest in Static RAM technology, offers 18k of
aagy-fit sideways RAM in a very compact unit

with a footprint no larger than a standard 28pin

EPROM. With only a single flying lead
terminating In @ mini hook-on probe, to fit, ino

soldering required) this compact unit works with

any BBC Micro with or without a ROM board.
Compatible with BBC B Plus. Like our other

16K RAM Modules, this unit is very simple to fit.

Only £28 (carr2)

Supplied complete with comprehensive software
on Disc, Operating and fitting instructions.

o9 & & Seee @

Compact construction. ® The key features of this new, no fuss, easy 10

install quality product from BEBC leaders
‘Watford Electronics are as follows:

Increase your BBCs capacity for ROMs from 4
to 16,

Mo scldering requirad.

Very low power consumption.

Minimal space required.

Compatible with Torch, DDFS, RAM Card,
2nd Processor, efc.

Sacket 14 can take tha following chips:
2716, 2732. 2764, 27128, 8116, 6264,
Read protect to make RAM “Vanish™; allows
recovery from ROM crashes.

Battery backup option for RAM chips.
Supplied ready to fit with comprehansive
instructions.

Price: Only £32
Battery backup fitted £36
{carriage £2)

— -
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Watford
ROM/RAM
CARD

A must for all serious users

Watford Electronics announced the first ever
commercial ROM board for the BBC micro, the
Watford Electronics 13 ROM Socket Board 3
years ago. Following the success of this board,
we have designed what probably represents the
ultimate in expansion boards, the new Watford
Elactronics ROM/RAM board. This highby
versatile and sophisticated board rapresents the
latest in “2nd generation” sideways ROM
technology for the BEC micro, designed to
satisfy the serious BBC user.

® NO SOLDERING required to fit the board.

& NO overheating problems.

® No User Port corruption {avoids problems
with the mouse, modems, Eprom Programmers,
elc,)

@ Fully buffered for peace of mind.

® Firm rmounting in BBC micro.

® Compatible with all BBC micros (not BBC+ or
Mastar}.

& Total number of ROMs increased from 4 to 8.
® Up to B banks of sideways RAM (dynamic).
® Option for 16k of Battery backed CMOS RAM
ICMOS RAM needs one ROM socket).

® Software Write protect for ALL RAM.

® Read protect for CMOS RAM (ALLEVIATES
crashes during ROM development).

® Separate RAM write register (&FF30 to
&FF3F).

#® Automatic write 1o currently selected RAM
socket for convenlence.

® Accepts any ROM.

® FREE utilities disc packed with software.

® Compatible with our DDFS board, 32k AAM
Card, Deita Card, sideways ZIF, atc.

® Large printer buffer.

® UNIQUE Fully implemented RAM FILING
SYSTEM (similar to the popular Watford DFS).
# ROM to RAM load and save facilities.

The SFS {Silicon Filing Systern) can utilise up
to the full 128k of RAM (with the SFS in any
pagad RAM] as a SILICON DISC. This bahaves
as a disc drive, with all the normal Watford DFS
features (including OSWORD & 7F for
ROM-SPELL, etc.) to provide an environment
that looks like a disc but loads and saves MUCH
faster.

The ROM/RAM Board plugs into the 6502
CPU socket. This leaves free all the existing
ROM sockets, which can still be used normally.

Any ROM that can be plugged into the BBC
micro’s own ROM sockets may be used in the
ROM/RAM Board.

The ROM/RAM Board is supplied with all
ordered options fitted as standard. Upgrade kits
{with full instructions) are available for all of the
options, should the user wish to upgrade in the
future. Please write in for further details,

INTRODUCTORY PRICES:
® ROM/RAN card with 32k dynamic RAM  £45
® ROM/RAM card with 64k dynamic RAM  £85
® ROM/RAM card with a massive 128k
dynamic RAM £99
{carriage on ROM/RAM Card £3)
OPTIONAL EXTRAS:

® 16k plug-in Static RAM kit £6
® Battery backup £3
® Read and Write protect switches £2 pach
Complete ROM/RAM board

{all options installed) £115

The MODEM from Watford
At last a professional MODEM for the BEC
Micro. Unlike other ‘Modem packages’ this is a
complete package there are no extra software
costs to get wp and running . OF course Le
MODEN is multi-standard, ie. 300/300,
1200/75 & 75/1200 UK and BELL {USA) are alf
supported.

The features that make Le MODEM such good
value are:
® A complete communications terminal that
transforms your BEC Micro inte & very powerful
Woaorld/wide data transfer svstem.
® Auto Dials, Auto Answers, and {5 completely
controlled by vour Micrn There are no external
controls!
® Alows you fo access PRESTEL, B.T. GOLD,
THE SOURCE, MICROLINK, MICRONET,
MICROWERB, THE TIMES NETWORK, MICRO
LIVE (BBC TV database). CITY BB and more.
® Designed to be SIMPLE but SOPHISTICATED.
Ta LOGON to a data base all you have to know
is its TELEPHONE NUMBER, Le MODEM does
the rest.
® Supplied with a comprehensive telecomms
package in a 16K sideways ROM which includes
a FULL PRESTEL terminal allowing
TELESOFTWARE to be downloaded.
® A comprehensive 80 column terminal. This
includes XMODEM error checked transfer
protocol, to allow error free data transfer
anywhere in the worldf
® FULLY controfled by simple *COMMANDS
allowing you to control it from your own BASIC
programs. To get you started we supply a FREE
disc of bundled software/
® Connects fo the 1MHz bus. A *AUDIO
ON/OFF command alfows you to actually hear
the relephone line through your BBC micro
loudspeakar,
& Completely self contained with internal mafns
power supply. (Even a free mains plug is firtedi)
A *TEST facility gives ON SCREEN indication
that Le MODEM is warking correctly.
® Packaged in such as way that you need
nothing else except a BBC Micro to
communicate with computers alf over the world,
® FREE 3 months subscription fo MicroLink.

@ BT Approval applied for.

Frice:£§}9

(carr £

{Price includes, Le Modem, Software ROM,
Cables & Comprehensive Manual)
(Write in for further details)

Nightingale Modem

SPECIAL PRICE to our Customaears

£115

(carr £3)

(Price includes: Nightingale Modem, Commstar
ROM pack, Cables & Comprehensive manual)

Nightingale Modem without software  Only £99
COMMSTAR ROM package only £29
(P&P on modem £2.00)

Auto Dial/Auto Answer Board £48
Auto Dial Utilities Disc £9.50
OBBS Bullatin Software £20.00

Viglen Console Unit

Enhance the appearance and convenience of -
your BBC Micro with the Viglen consocle unit.

£42 (carr. £4)

BT TELEPHONE CONNECTORS

LIU  1/44 Mini Line Master ...................... £4.50
LJU - 1/86A Mini Line Slave ..............c......... £3.00
LIU 2/4ALINe Mastar .......ccovvvveivmsnenssnees. EG.00
LIU 2/BALINE SIBVE .......ococveiiiiiiieninsnsnn. B350
LU 3/4A Flush Master ............ccccveeerivnene. £3.98
LU 3/6AFlushSIave ............cooivininnnnn.. E2.78
LJU 10/3A Dual Splitter .............0c0evnrnrn.. £6.50

AWayBTPlug .......ooocevvvvenenn. E0.TH

Versatie BEEB SPEECH
SYNTHESISER unit

The Watford Speech Synthesiser is a very flexible
speech synthesis unit based upon the powerful
phonemes system. This system siores the
building blocks of speech [called phonameas) and
allows you to combine them quickly and easily to
form virtually any word imaginable.

Supplied with an advanced ROM, you are
provided with a8 500 word dictionary to get you
started. These can easily be added to by
following the notes given in the comprehensive
manual.

SPECIALPRICE £32 (carr£2)

PLINTHS FOR BBC MICRO,
MASTER & PRINTERS

Protect your computer from the waight and heat
of your monitor. The BEC micro plinths have
slots for maximum wentilation. The single plinth
is suitable for a BBC and monitor, whilst the
double height version provides enouagh room for
our stacked or side-by-side dual disc drives or
TORCH Disc pack, to be placed in the centre
saction. If you use our stacked drives, the
remaining space can be used for further
peripherals e.g. Speech Synthesizer, EPROM
programmer or simply stationery, The computer
slides neatly in to the lower section allowing
#asy access to remove the lid. The printer plinth
is equally sturdy but without the cooling slots. It
allows for access to the paper from the front as
well as from the rear, (a facility not often
thought of in similar products) if the paper is
located beneath the plinth. This is a very
convenient way to work especially if your work
area is not deep enough to take the printer and
paper separately.

SINGLEBBC PLINTH .......cocooines
DOUBLEBBCPLINTH ............... E20 (carr. £2.00)
PRINTER PLINTH .........c.ccocvoee. 10 (carr. £1.50)
SINGLE MASTER PLINTH .......... E¥4& (carr £1.50)
DOUBLE MASTER PLINTH ......... £25 (carr £2.00)

£11 (carr. £1.50)




+ COMPUTERCONCEPT'S
ROMS

ACCELERATOR £48
CARETAKER Basic Utility £27
Graphics ROM £23
Disc Doctor ROM £24
TERMI £27
COMMUNICATOR £49
SPEECH ROM £24
Printmaster £24

Wordwisc Bzt

Wordwise plus
£40

We are giving away absolutely FREE,
the superb Word-Aid ROM worth £24,
with every WORDWISE PLUS package

bought from us.

Word-Aid

The most comprehensive
utilities ROM for Wordwise-Plus

Extend the powar of your Wordwise Plus word
processor with this most advanced ROM from
Watford. By utilising the powerful Wordwise Plus
programming language, WordAid provides a
whola host of extra features, all accessed via a
special new menu option, This ROM has been
personally approvad by Mr Charles Maoir, the
author of WORDWISE PLUS.

Alphabetical sorting of names and addressas.
Text transfer options. :

Chapter marker.

Epson printer codes function key option.
Search and display in preview mode.
Embedded command removal.

Print Multiple copies of 8 document.

Multiple file options for print and preview.
Address finder.

Label printer.
Mail-merger.
MNumber/delete/renumber. Oniy £24
Clear text/segmaent area.

BEBC B, B+ and Master compatibla.

(M.B. Word Aid requires a Disc Interface in your
Micro)

HI-WORDWISE-PLUS
Supplisd on disc. This version requires a
WORDWISE-PLUS ROM to be present in the
machine. It gives up to 44k of text space on the
6502 2nd processor.

£56

Inter SHEET =40

ONLY: £26

Computer Concepts’
long awaited

inter-WORD
Only: £49

Spacial price to Wordwisa Plus owners. Please
quota your reg. number and pay.

Only: £39

All Prices Exclusive of VAT

32K

SHADOW RAM-
Printer Buffer
Expansion Board

AMUST FOR WORD PROCESSING

Watford Electronics now brings you the latest
state-of-the-art MEMORY EXPANSION BOARD
for yvour BBC microcomputer. Don't throw away
your BBC B for a BBC B+ or BBC Master. Just
plug the ribbon cable into the 6502 processor
socket, and fit the compact board inside the
computer. Immediataly you will gain not 16K or
even 20K, but a massive 32K of extra RAMII

® IMPROVE your WORD PROCESSING system,
whether disc or cassette based. Don't wait for a
slow printer = type in text while printing. TWO
JOBS DOME SIMULTANEOQUSLY and £100+
saved on a printer buffer,

& “VIEW" Wordprocessor users can now type in
letters in 80 columns and have up to 28,000
bytes free — & times as much as normal.

® In WORDWISE (or WORDWISE-PLUS],
praview in B0 columns with the full 24K of text
in meamory. This product is recommended as an
idesl complement by Computer Concepts.

® Combine GOOD GRAPHICS and LONG
PROGRAMS. Use the top 20K of the expansion
RAM as the screen display memory, leaving all
the standard BBC RAM free for programs.
Benafit from MODE 0/1/2 graphics and 28K of
program Space.

® Use the FULL 32K or the bottom 12K of the
expansion RAM as a PRINTER buffer for
PARALLEL or SERIAL printers, sound channels,
RS423 etc. Print large text files while running
long graphics programs, and have all your buffer
options available as well
(*FX15,21,138, 145 ADVAL etc). Please note
only a 12K printer buffer can be used with
Wordwise or Wordwise-Plus, due to the way
they are writtan.

@ Ensure COMPATIBILITY with a vast'range of
hardwara [(including our ROM board, the ATPL
ROM boards, double density boards, second
processors), and software lincluding BASIC,
TOOLKIT, VIEW, WORDWISE {1.20+),
WORDWISE-PLUS, Music 500's AMPLE). This is
because our board, unlike those of our
competitors, is connected to the computer by a
ribbon cable and has the power consumption of
a couple of ROMs!

@ Achieve EASY OPERATION with ROM based
software. A large range of commands is available
for machine code and BASIC users, including
some useful *HELP messages, and a
comprahensive manual is supplied free.

® Unique facility to turn ROMs off and on again.
Unlike all other ROM managers, this feature does
not use "unofficial’ memory. Two bytes of
normally user-inaccessible memory on the AAM
card are used to ensure ROMs are disabled
WHERE OTHER ROMS FAIL.

Only: £59 (carr £2)

{Price includes a comprehansive manual
and the ROM]

INCREDIBLE
WORD PROCESSING
DEAL I 1!

Watford Electronics, already renowned for
guality products at discount prices, are
offering, the truly spectacwlar BARGAIN OF
THE YEAR!

A Watford's 32K RAM Card (offering
printer buffering and shadow screen RAM
facilities) with the well known WORDWISE
PLUS Word processor.

32K Shadow RAM Card/Printer Buffer
and Wordwise Plus (a very powerful
package) for the absolutely astounding
price of:

Only £75 (carr £2)

{P.5. For an extra £14, we will include
Word-Aid ROM package for the Wordwise
Plus, if bought at the same time.)

VIEW

VIEW WORDPROCESSOR 2.1 ............. E37

VIEW3.0ROM
Price: Only £56

HI-VIEW

A special version of VIEW designed for use with
6502 2nd Processor. Available on disc, it offers
47K of text memory.

£36

VIEWSHEET (Acornsoft) £37

VIEWSTORE £37
VIEWSPELL £50

VIEWPLOT Disc £25

Watford’'s own Sophisticated
VIEW PRINTER DRIVER
for Epson FX80 & KAGA KP

Only £10

VIEW DRIVERS FOR JUKI &
BROTHER HR15 PRINTERS

Only £10

VIEW/VIEW SHEET PRINTER
DRIVER for SILVER REED

(Officially approved by Silver Reed)

Only: £10

SPECIAL OFFER

Acorn’s
Speech Synthesiser
Package

Complete with manual in its original
packaging

Clearance price Only;: £19
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Aries Computers was the first company to
commercially market what is now known as
SHADOW RAM. As part of it's continued
expansion policy, Watford Electronics is
proud to announce that the Aries range is
now available exclusively from Watford
Electronics and their dealers.
. The Aries range, designed by experts
offers you the solution to your upgrade
nightmares. All the Aries products are
compatible with doubla density disc
controllers, modems, second processors,
ECONET, hard discs, EPROM programmers
and of coursa, other membars of the Aries
family and most of the much wider Watford
family (some products advertised haere
perform identical functions and hence
cannot be used together). Several major
companies now test all their products to
gr%sium compatibility with the Aries B20 &
In quality of construction, the Aries
range sits alongside the Watford range in
setting a standard against which others are
judged. Custom made connectors eliminate
the damage to the BBC machine caused by
inferior products.

The Aries B-32
Shadow RAM Card

18 months of intensive research and
developmant have produced a worthy
Successor to the widely acclaimed
Aries-B20; the revolutionary Aries-B32,
This ‘second generation’ expansion board
featuras 32k of RAM and a 18k ROM
socket.

Like the BBC B+, the B32 provides 20k
of shadow screen RAM and 12k of
sideways RAM. Unlike the B+, the B32 has
simple software commands which allow the
user to reconfigure the RAM as 16k of
shadow RAM and 16k of sideways RAM,
or all 32k as sideways RAM.

With the B32, the programmer gets up
to 2Bk of AAM available for Basic. Logo,
Comal, Forth, Lisp and BCPL programs in
any screen mode. The business user gets
extra mamaory for View, ViewSheet,
Wordwise Plus and many othr applications.
For advanced spplications, the scientific
user gels access to 8 massive 47k of data
storage using the Acorn approved *FX call.

Sideways RAM enables you to load
sideways ROM images from disc, allowing
you to have a large library of sideways
ROMs (subject to the copyright holder's
permission) stored on disc. The B32's
sideways RAM can also ba used to extend
any operating system buffer (such as the
printer buffer) or to load tape programs into
a disc system.

The B32 simply plugs into the processor
socket on your BBC miero — no flying leads
to connect and no soldering. Provision of
the on-board AOM socket means that the
Aries-B32 control ROM does not use up
one of your existing ROM sockets.

Price: B-32 £80 (carr. £2)

Aries B-12
Sideways ROM Board

This board is extremely well made, simple
to install, reliable when fully Inaded and
compatible with the Aries B-20 and the
Aries B-32. For the business user or
educationalist, the compact and securs
internal fitting is ideal, with the ROM board
tucked neatly inside the lid wheare it will not
cause owerheating problems. The serious
software developer and the hobbyist may
prefer to mount the board externally, giving
instant access to the sockets for
axperimental purposes. A zero-insertion
force (ZIF) sofket may be fitted to the
board to enhance this mode of operation.
The B12 provides a total of twelve

sideways ROM sockets (the four in the

original machine are replaced by the twelve

on he board), all fully accessible by the
MOS sideways ROM sysiem. In addition,

there are two sockets for sideways RAM,
iving up to 16k of RAM using 6264 static
AM chips.

The B12 system consists of two parts: a
large detachable ‘mother board’ which
carrias the extension ROM sockets and a
small ‘base board’ on a short ribbon cable,
which plugs into the existing sideways
ROM sockets, This two-board design
eliminates the reliability problems
previously associated with some other
ribbon-cable based systems.

If you do not have an B32 or B20, a
small adaptor module (the Aries B-12C) is
available at a nominal cost. The 6264
static RAM chips used to provide the
sideways RAM are advertised elsewhere in
our advert.

Price:

Aries B-12 £40. AriesB-12C £5

THE ARIES B-488
IEEE-488 INTERFACE
UNIT

The Aries-B488 is an interface unit to

enable the BBC micro to control and
monitor IEEE-488 bus systems. The
IEEE-488 bus (also known as the ‘GPIB’ or
‘HP-1B"} is the standard method of
interconnecting programmable laboratory
instruments and control equipment. Using
the B4B88, up to 15 devices may be
connected in a single high-speed data
network.,

Aries B-488 Unit: £238 (Carr
£3)

THE ARIES RANGE
HARDWARE
REQUIREMENTS

Aries B-32 - BBC B, MOS 1.20, hardware
plugs into CPU socket.

Aries B-12 - BBC B. MOS 1.20, hardware
plugs into all four sideways ROM sockets
and connects to the B32 or the B20, The
adaptor Aries B-12C module is necessary
whare these are not fitted.

Aries B-488 BBC B, MOS 1.20, Hardware
plugs into 1TMHz Bus.

m CREDIT CARD 24 HOUR

w Ansaphone Hot Lines
s (0923) 50234/33383

> _;}J /
ARABIC ROM
for the BBC Micro

The ALNOOR ARABIC ROM converts your BBC
into a bilingual computer. Mew keytops provide
both English and Arabic symbols. Two sets of
Arabic symbols are provided for use in either
context sensitive or insensitive operation,

20, 40 and 80 column operation. Compatible
with ASMO (449). English/Arabic printer
interface software. Numeric entry from either left
or right of number. Communications software to
send or recaive 7 or B bit data.

Diffarent shapes of Vowels (e.g. Shadda,
Fatha, etc). Different shapes of Hamza. Full
English and Arabic character sets with all special
characters.

£85

(Price includes Alnoor ROM, Operating Manuals
& a full set of Arabic/English Keytops

OFFICE MATE

Database - Sat up a computerised “card index”
system and add record/data to the file your way.
Features include search, sort, mathematical
calculations, printer routines, data surnmaries,
atc.,

SPREADSHEET - Offers a wide range of
invaluable calculation and editing features.
Beebplot will take files created by Beebcalc 1o
provide data portrayal in graph, histogram or pla
chart format.

BEEBPLOT - Provides an easily assimilated
visual represantation of numerical data.

WORDPROCESSOR — Provides many routines
found in large and expensive packages.

OFFICE MATE Only £10
(Cassette or Disc)

OFFICE MASTER

CASHBOOK — A complete “Stand Alone”
accounting software package for the cash based
sole trader/partnership business. It is designed 1o
replace your existing cashbook systam and will
provide you with a8 computerised systemn
complete to trail balance,

FINAL ACCOUNTS - Will take data prepared
by the Cashbook module and produce a
complete set of accounts as following: Trial
Balance with inbuilt rounding routine: Notes to
the accounts; VAT Summary: Profit & Loss A/C:
Balance Sheet.

MAILIST - A very versatile program. Enables
you to keep records of names and addresses and
then print, examine, sort and find them, all with
special selection technigues.

EASILEDGER - A management aid software
tool designed to run alongside an existing
accounting system. Essentially a Debit/Credit
ledger system which can handle sales, purchase
and nominal ledger routines to provide instant
management information.

INVOICES & STATEMENTS - Greatly
reduces the time and cost of preparing Invoices
and Staterments by storing essential information
like customer names, addresses and account
numbers. Has VAT routines and footer messages
facility.

STOCK CONTROL - Allows you to enter stock
received, stock out, summary of stock items and
current holdings together with details of total
cost, total stock value, current gross margin, cost
of bringing stock to minimum level, units in stock
ordering, quantity and supplier detail.

‘Al this for only £21
{Cassette or Disc)

Money Management

This disc based software allows individual
transactions to ba stored and retrieved for upto 5
Bank a/c and 5 Loan accounts.

Price: Only £11

L.B.O. Rom

Life & Business Organiser

Use LBO to organise your life from today until
1999! It can handle literally hundreds of
multi-line messages, 85 Many as you are ever
likely to need. Despite the very wide range of
facilities offered, this professional program is
VERY sasy to use and requires absolutely NO
knowledge of computers. A vital aid to your
everyday life, LBO is GREAT FUN TO USEI

Priceonly: £17

D D D Suite
Integrated

Software System

-BASE £15
-CALC £15
-PLOT £15

COMBO PACK All 3 together £36




BOOKS (No VAT on Books)

30 Hour BASIC (BBC Micro)
#0 Best machine Code Routines
6502 Assembly Language Program
6502 Application
6502 Assembly Lang. Subroutines
6502 Development System
68000 Aszembly Lang. Programming
68000 Machine Code Programming
£12.956
68000 Programming the
6809, Programming the :
A User Guide to Wordwise Plus
A Young persons Guide to
BBC Basic
Advanced Disc User Guide
Advanced BASIC ROM User Guide
Advanced Machine Code Technigue
for BBC
Advanced Programming for BBC
Advanced User Guide for BBC £13.50
Advanced Graphics with BBC £9.95
Assembly Language Programming on
BBC Micro £11.50
Advanced Programming Technigues
for the BBC Micro £8.95
Adventureinto BBC BASIC £6.95
Applied Assembly Lang. for BBC £9.95
Assembler Routines for the 6502 £7.95
Assembly Language Programming FOR the
BBC Micro £9.95
Assembly Language Programming on the
BBC & Electron £8.95
Basic Fmgh:':mming onthe BBC Micro  £6.95
Basic ROM User Guide £11.95
Basic User Guide for BBC Micro £10.00
BBC B+ User Guide £14.95
BBC BASIC £5.95
BBC Forth £7.60
BBC Machine Code Portfaolio £7.95
BBC Master 128 High Flyer £10.85
BBC Micro Advanced Ref. Guide £10.86
BBC Micro Advanced
Programming
BBC Micro Book BASIC Sound &
Graphics
BBC Micro ROM Book
BBC Miero Disc Companion £8.95
BBC User Guide £10.00
BCPL User Guide £14
Complete FORTH £6.95
CP/M - 86 User's Guide £19.95
CP/M Bible £16.50
CP/M Handbook with MPM £9.95
CP/M Plus Handbook £13.95
CP/M Soul of £16.60
CP/M The software BUS £8.95
Creative Animation & Graphics £7.95
Creative graphics on BBC Micro £7.50
Disc Drive Projects for Micros £5.45
DISC FILING SYSTEM (DFS)
Operating Manual for BBC £6.95
Disc Programming Technigues £9.95
Discovering BBC I‘Ricro Machine Code  £6.95
Disc System for the BBC Micro £6.95
Exploring FORTH £6.95
FORTH on the BBC Micro £7.50
Functional Forth for the BBC Micro £6.956
Games BBC Micro Play £6.95
Graphics for Children £6.95
Graphs & Charts on BBC Micro £7.50
Guide to BBC ROM £9.95
Hackers Handbook £4.95
Hackers Handbook - New £6.95
Handbook of Procedure & Functions for the
BBC Micro £6.95
Interfacing & Robotics on BBC £16.95
Interfacing Your BBC Micro £8.95
Into View £4.50
Introduction to COMAL £9.50
Introduction ta LOGO £6.95
Introducing ‘C’ £9.95
Introducing CP/M on the BBC Micro Z80
2nd Processor £9.95
Introducing LOGO £5.95
Introduction to FORTH £B.95
Introduction to PASCAL £17.95
ISO -PASCAL Refarence Manual £9.95
.Let your BBC teach u to program £5.45
LISP 2nd Edition £14.86
LISP, A Beginners Guide to £10.96
Logo Programming £9.95
Mysteries of DISC DRIVES and DFS
REVEALED £5.95

£7.95
£7.95
E£19.95
£11.96
£18.95
£7.50
£1985

£22.95
£16.95
£9.96

£6.95
£14.95
£9.95

E£7.95
£6.95

£9.95

£7.95
£9.95

Mastering CP/M

Master Advance Reference Manual

Master Reference Manual Part 1

Master Reference Manual Part 2

Micronet Handbook

Programming the 8502

Programming the ZBO

Sencing & Control Projects for BBC

S-PASCALon BBC Micro

Structured Basic

Structured Prog. with BBC BASIC

Termulator Manual

The Complete FORTH

The Complete Programmer

The Epson FX/KAGA PRINTER
Commands REVEALED

Turtle Graphics on BBC Micro £7.50

Using Floppy Discs with BBC Micro  £5.95

View 3.0 User Guide £10

View Guide £4.650

Viewsheet User Guide £10

Viewstore User Guide £10

Using BBC Basic £4.95

Wordprocessing BBC Beginners Guide £7.95

Wordstar & CP/M made easy £7.45

Wordwise Plus Guide £9.95

Z80 Assembly Language
Programming

£17.96
£19.55
£14.95
£14.95
£6.95
£16.95
£19.95
£5.95
£7.50
E£7.95
£8.50
£4.95
£6.895
£5.95

£5.95

£19.956

EPROM PROGRAMMER

The Watford Electronics’' EPROM programmer for
the BBC micro is a high quality self contained
package. Programs all popular EPROMs from 2K
to 16K: 2716, 25186, 2632, 2564, 2764 and
27128. All manufacturers’ specifications have
been followed to program EPROMSs at the
correct speed — wrong timings could destroy
your EPROMSs. The unit has its own powar
supply so does not put heavy loads on the BEBC
power supply as do some other units. Connects
directly to the 1MHz bus following all Acom
recommendations on addressing and bus
loadings.

SOFTWARE PACKAGE

The software is supplied on an EPROM which
plugs into the Micro and is instantly available
with a single command ino time wasting as on
Cassette/disc loading). It is a fully purpose
designed and ingegrated package to simplify
ROM development. The system is menu driven
with many prompts to avoid any accidents.

Software facilities include:

Lead File — Save File — Down Load EPROM —
Program EPROM - Verify — Blank Check -
Editing of memory contents prior to
programming.

Also included is an automatic system to allow
Basic programe to be put in EPROM and
accessed through the *ROM filing system. More
than one program may be put in an EPROM. All
these facilities and more are explained in the
comprehansive and clear 15 page manual.

SPECIAL OFFER £69 (£3 carr.)

TEX EPROM ERASERS

EPROMSs need careful treatment if they are to
survive their expected lifetime. Over erasure of
EPROMs very rapidly turns them inte ROMs! The
TEX erasers operate following the manufacturers
specifications to give the maximum possible
working life by not erasing too fast. We use
these erasers for all our own erasing work.

#® ERASER EB - Standard version erases up to
16 chips. £28 (carr £2)
#® ERASER GT - Deluxe version erases up to
18 chips. Has automatic safety cut-off to switch
off the UV lamp when opaned. , E30 (carrE£2)
& Spare UV tubes. £9

BEEB
VIDEO DIGITISER

Using any source of composite video (colour or
monochrome) and the Watford Beeb Video
Digitiser, you can convert an image from your
camera into a graphics screen on the BBC Micro,
This uses the full graphics capacity of the BBC
micro in modes 0, 1 or 2. The video source may
be a camera, video recorder or television, and is
connected via the video output socket.

Images produced can be compressed, stored to
dise, printed on an Epson compatible printer,
directly used to generate graphics, analysed for
scientific and educational use or converted to
othar formats e.g. Slow Scan TV or receiving a
picture from a ramote camera using a modem.

The output from the digitiser exactly matches the
graphics capability in each mode, with up 1o 8
levels of grey in mode 2. The unit connects into
the User Port and automatically scans a
complete picture in 1.6 seconds.

Both the black and white levels can be adjusted
manually for the optimum picture, or switched 10
automatic for unattended usa. The image
produced can be reversed if nacessary.

Full controlling software is supplied on & normal
sideways ROM and this is easily accessed via
additional ®* commands. The package is designed
to allow easy input of complex screens and give
full access of the data to the user. Once on the
screen, the image can ba used as a normal
graphics screen, allowing any of the usual
graphics commands in BASIC or other ROM's 1o
work on it.

A special print dump routine is included with the
driver programs. This is specially designed to
produce a fast, correctly proportioned picture,
with reduced “contouring”, resulting in an
accurate reproduction of the original image.

Detailed examples of driving this unit from
BASIC or other languages are all provided in the
extensive manual supplied.

£110 (Carr. £3)

{Price includes: Digitiser Unit, Software in ROM

& a Comprehensive Manual)

{BBC B+ and Master compatible, except Master
with Econet)

Magazine Maker

(A s seen on TV)

A combination of the AMX Pagemaker and
Watford's Beeb Video Digitiser.

Using any video that provides a composite
signal and the digitiser, images from a camara of
TV can be converted into a graphics screen on
the BBC Micro.

They can then be used within AMX Pagemaker
to illustrate magazines or newsletters — in fact
anything that needs to be created on Ad size paper.

With Pagemaker's many features, a variety of
pictures can ba composed — the only limit being
the imagination.

Pictures can be doctored using Pagemaker's
graphics option to produce any number of affects.
Text can be formatted around the digitised

photo on screen using the facilities available,
which include 18 typefaces, character andl
pattern definer, text formatting and the ability
load in wordwise and viewfiles plus much more.

Once created the picture can be printed out.

The Magazine Maker is suitable for any use
that requires illustrated documents.

Complete Package £129.00 (carr. £3)
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VOLTMACE JOYSTICKS

Delta 3B Single Joystick £10
Delta 3B Twin Joysticks £16
Delta 148 Single Joystick £12
Delta 14B/1 Adaptor Module £12
Transfer Software Disc/Tape £7

ROM EXTRACTIONTOOL

This extremely useful tool allows you trouble frag
chip removal from your computer by distributing
the removal force over the whole body of any 24
or 28 pin chip.

Price: £2

SURGE PROTECTOR Plug

Fittad in place of your narmal mains plug, this
device protects your equipment against mains
surges. Mearby lightning strikes, thermostats
switching and many other sources put high
voltage transient spikes on to the mains. This
can lead to data corruption in memaory and on
disc and can result in spuriously crashing
machines. A must for every computer user.

Protection for only £8.75

ATTACHE CARRYING
CASE for BBC Micro

The Attache carrying case is attractivaly finished

in mottled antique brown leatherette. The case is
made of tough plywood, providing a very solid
and safe way to carry your BBC micro. There is
room provided to fit all the leads necessary
behind the computer and manuals in the front.

ank::: supplied with two keys. Price £13 (£2
carr,

28 pin ZIF SOCKET (Textool) £6.95

* 28Bpin DIL HEADER PLUG

SOLDER type £1.50
IDC CRIMP type £1.95
SPARES for BBC Micro
Keyboard £48 Keystrip £2
UHF Modulator £4 Case £25
Speaker Grill £1 Speaker £2
Power Supply 59 Keyswitch £1.50
Replacement FLEXIBLE
KEYBOARD CONNECTOR

£3
Bway DIP SWITCH £0.85

CONNECTING LEADS

(Al ready made and tested)
CASSETTE LEADS 7 pin DIN Plug

to 5 pin DIN Plug + 1 Jack Plug £2.00
to 3 pin DIN Plug + 1 Jack Plug £2.00
to 7 pin DIN Plug £2.50
to 3 Jack Plugs £2.00
& pin DIN to 6 pin DIN Plug (RGB) £2.50

DISC DRIVE POWER LEADS
Supply from BBC power supply to standard Disc
Drive connector
Single £3.00 Dual £3.75

DISC DRIVE INTERFACE LEADS
BBC to Disc Drives Ribbon Cable
Single £4 Twin £6

MISCELLANEOUS
CONNECTORS
Plugs

RGE (6 PIN DIN) 30p s?sl::m
RS423 (B pin Domino) 40p S50p
Cassetts (7 pin DIN) 25p 65p
ECONET (5 pin DIN) 20p 30p
Paddles (15 pin 'D’) BOp 200p
BBC Power Plug 6 way 80p -
Disc Drive Plug 4 way 75p -
BBC Power Socket B way

Watford
Electronics’
Dealer’'s List

UNITED
KINGDOM

Akhter instruments Ltd, Akhter Housa, Parry
Road, HARLOW, Essax

BEEBUG, Dolphin Place, Holywell Hill, St.
Albans, Herts ;

Cambridge Computer Store, 1 Emmanuel Street,

Cambridge

Citkit Distribution Ltd, Park Lane, Broxbournea,
Hearts.

Dennis Spitz Computers Inc, B6 Golders Green
Road, London NW11

Greenbank Electronics, 92 New Chester Road,
Maw Ferry, Wirral, Merseyside

Gemini Marketing Ltd, Exmouth, Devon

Microman Computers, Rainford Industrial Estate,

Mill Lane, Rainford, S5t. Helens

Peartres Computers Ltd, Falcon House, High
Streat, Huntingdon, Cambs.

Twillstar Computers Ltd, Apex House, Blandford
Road, Morwood Green, Southall

Verospeed Ltd, Boyatt Wood, Eastleigh, Hants.

OVERSEAS
DEALERS

Absolute Electronics, 483 Centre Road,
Bentleigh, Victoria, Australia 3204

Alpha Computar Co, Shop 314 Chi Fu

Commercial Centre, Chi Fu Fa Yuen, Hong Kong,

Tel: 6-506592

Computer Distribution Company, Parklaan, 47,
B-9300 Aalst, Belgium

ECD BV, Voldersgracht 26, 2611 EV Delft,
Halland

LENDAC DATA SYSTEMS, 8 Dawson Street,
Dublin 2, Ireland

Scientax P.V.B.S., Zilversmidstraat 2, B-2000
Antwerpen, Belgium, Tel: 03 233 59 06

Techno-Matic Data, Holbergsgade 19, 1057
Kobenhavn K, Denmark

Velobyte, Scheaedyksadyk 5A, 3011 EB
Rotterdam, Holland, Tel: 4138197

Viking Tecno, Vestergade 12.1, 9620 Aalestrup,
Denmark, Tel: 0B 642522

to availibility.

Mail Order and RETAIL SHOP. Trade and Export inquiries walcoma.
Governmeant and Educational Establishments' OFFICIAL ORDERS Accepted.

Shop Hours: 9.00am to B.00pm. Manday to Saturday. Thursdays Sam to Bpm. (Frea Customar's Car

Park)

cost.

Specifications of all products are given in good faith but ia subject to change without
notice. Some itams vary in their availability. Pleasa ring for latest delivery situation.

Prices subject to change without notice and available on request. ALL OFFERS subject

VAT: UK customers pleasa add 15% VAT to cost incl. Carriage.

CARRIAGE: Unless stated otharwise, minimum £1 on all orders. £2 on Larger items.
On bulkier items, £7 Securicor charge applies. Overssas orders, carriage is chargad at

4WAY MAINS
DISTRIBUTION SOCKET

4 way top quality mains trailing sockats.

Supplied wired up with mains plug ready for use.
Can be screwed to floor or wall if required. Very
useful for tidying up all the mains leads from
your peripharals. Allows the whola system to ba

switched on from one plug. £9.50 (carr £1 _5‘(‘)}

ACORN
MUSIC 500

The Acorn Music 500 System is probably the
most powerful piece of music generating
hardware available for the BEC Micro.

£72 fearr £4)

Software Disc "Mu-500"
has 13 tunes Only: £6

CHIPSHOP
BT o e £36 Acorn BCPL ......... £42
DS36581 ........... £3.50 BCPLCalc Pack .... £18
DSBELS120 ..... £3.00 BCPL Stand Alone
LM324 ............. £0.485 Generator ............ E38
SN76489 ......... £6.50 Basic Editor .......... £25
SAAEQEQ ......... £8.76 BROM .............. £28B
UPD7002 ......... £4.40 Buffer B Backup ... £20
2764-250nS ..... £2.00 Beebmon ............. £22
27128-250nS .. £2.50 Beebfomt ............. £25
27512 coiiiiiniirns, £18 Acorn COMAL ...... £38
4013 ......ccoe...... BOp AcOmFORTH ....... £32
4020................ £0.90 Acom Graphics ..... £25
4464 ..................... £8 0OGraphics Extension
4816 RAM ........ £1.75 Rom
G264LP-8K GXR=R . £21
RAM ........... £3.00 GMR-B+ .........£22
ES02ACPU ........... £5 AcomlLISP........ £36
65C02 CMOS . £10.00 Acomn LOGO......... £42
85C12 ..iovinv.... iy 150 Pascal ........... £42
E512A ........... £10.00 !50-Pascal Stand
6522 ................ £3.40 Alone Generator ... £30
6622A .... .. £5.00 ICON Master ........ £28
68455P ........... £6.00 Logotron LOGO .... £62
7438.................. 40p Micro Prolog ........ £62
TALESOD (voviressnsnsed 25p Microtext ROM ..., £48
741504 ............... 25p ROMIT .. £29
74L510 ............... 26p Serial ULA ........... £13
74L5123 ............. BOp VideoULA ........... £15
74L5163 ..............70p TERMULATOR ..... £25
7418244 ............. 80p MUROM ... £21
74L5245 .......... £1.00 SLEUTHROM ..., £24
74LS373 .......... £1.00 STUDIOB Disc ..... £18
7405393 .......... #1.00 ToolkitPlus .......... £31
75453 ................. 70p Communicator ..... £48
Disassembler ....... £18
Halp I b £27
ASSORTED Mini Office Il ... £14.50
Viewr X e £37
ROMS View3.0 .............. £56
ACORNBASIC2 ... £19 Hi-View ............... £36
ACORN ADFS ...... £26 vViewshest ............ £37
ACORN DNFS ...... 17 Viewstors ... £37
Acom 05 1.2 .......... £6 Viewspell ............. £50
Acom 0SB+ ........ £25 Viewplot Disc ....... £25

Watford Electronics

JESSA HOUSE, 250, Lower High Street, WATFORD, ENGLAND
Telephone: (0923) 37774; Telex: 8956095 WATFRD




INTER-WORD is the third in the ROM-LINK series of application programs for the BBC

Micro-computer and this is the most ambitious suite of programs to be written for this machine.
Each part of the suite offers a superior alternative to the competition. As a complete integrated
suite of programs there is nothing better available for any micro computer.

(INTER-WORD is the newest)
and the most comprehensive

word processor ever produced
for the BBC Micro.

*Part of the only truly integrated|
suite of programs for the BBC
micro. This enables
INTER-WORD to run
alongside the other members of
the ROM-LINK family such as
INTER-SHEET. Multiple
documents (together with sheet
data etc.) can be held in
memory at the same time and
data transferred from one to
another.

+Truly WYSIWYG. i.e
INTER-WORD shows an
accurate screen representation
of the final printed page at all
times.

*Supplied on a special 32K
ROM, the chip is compatible
with all machines.

*Supports 40,53,80 and 106
column screen modes with
either 25 or 32 lines on screen.

+Compatible with BBC B, B+,
Master, Aries, Watford and
now Solidisk shadow RAM
boards.

*Multiple column printout and
multiple copy options.

*Mail merging facilities built in.
Allows merging from another

INTER-WORD document or
from other INTER programs

such as INTER-BASE.

- 7

THE NEW
WORDPROCESSOR
FOR THE BBC
MICRO

ot

The ROM-LINK suite, of
which INTER-WORD is an
important part, is a uniquely
flexible set of integrated
ROMs, compatible with all
models of the BBC micro.

—+ MONEY-BACK
(L

.dmmmﬁ'lll"l likow
(LR

back for & fall refund®
ji witwen purchasrg direcl Soem
Compuiiay Conospias

fThe first published I'qzﬂfrile'iﬁ'.?\1
of INTER-WORD says:

"the most significant
program since WORDWISE"

"INTER-WORD on the BBC
Micro compares favourably
with word processors
costing five or ten times
as much running on the
IBM PC and the like."

"INTER-WORD was a real
pleasure...a truly worthy
successor to WORDWISE™

Gordon Taylor A&B Computing

<

(“*Built in support for different )
printers. There is no need for
additional printer drivers, as the
user can define the codes
required for bold, underline etc.
Once defined for a particular
printer these codes can be saved
for later use. Like
WORDWISE, INTER-WORD
also has the ability to send any
control codes to the printer at
any point in the line, thereby
giving access to all its features.

*Powerful search and replace
facilties include wildcards, and a
case sensitivity control. There
is also a quick ‘go to‘ search
option.

«Special attention has been paid
to screen update speed, ensuring
this is one of the fastest screen
editors around. There is no
waiting around for the text to
reformat.

+If the page size is changed, or
the margins are altered, all text
is re-formatted to the new
settings instantly.

«Any specified part of text, page
or range of pages may be
printed (or spooled to disc) via
simple to select menu options.

*Fully compatible with DFS,

ADFS, ECONET and any other
Acorn compatible filing
systems.

M J/




£ "

The format of text in INTER-WORD is
controlled by rulers rather than embedded
commands. A ruler can be inserted at any
point simply by pressing a single function
key. This ruler will affect the format of all
text after it. By simply dragging the margin
or tab indicators on the ruler all text
controlled by this ruler is instantly
re-formatted to the new settings.

W it

d . AN Hulti-file

Fiie 1St
INTER-WORD supports documents much IR e
larger than memory. This special ‘multi-file* Lgh:_lg’f docunment W
L mode is both simple to use and far superior to Current file CHAPT3 18
other forms of continuous processing. By CHAPT1 CHAPT4 17
linking a list of files together INTER-WORD is e Ve il A b .
\ at_)h: to treat these as if they we just one long Remove filename CHAPT7 J;.-
piece of text. Print document INDEX 435
- The multi-file menu allows the insertion and Create new document
deletion of any file and the printing of the whole
, document. )
d
Save entire texta————=Itd i
1BOOT 11 REA A special file selector is used whenever a
CHAPTL CHAPT? Eﬁa%{%g > filename is requested. Instead of having to
CHAPTH4 CHAPTS codes remember and type the required filename,
DUMP EXAMPLE flist INTER-WORD will display a list of all the
FSEL INDEX IHERRATA filenames. The user simply has to move the
THERR IHORD LABELS highlight to the required one and press
LABLI LETTERS LOAD RETURN. ;
2 MANUA PRINTERS  RAMDUMP : .
RUBBIS 51 When text is saved, all the current options are
saved with it, including cursor position, screen
Select or enter filenane mode and colours, current page layout etc.

Computer Concepts have been producing top quality software for the BBC machine since its
launch. We designed and produced WORDWISE the most successful program ever produced
for this machine. Itis with this background that we can guarantee INTER-WORD is the

best word processor for the BBC Micro. If you do not agree then just return it for a full , no
: quibble, refund.

EXPRESS ORDERS

20 °6discount

Available to all WORDWISE PLUS
owners. Simply quote you serial
number, name and address when
ordering direct. Discount price;
£39.20 + VAT (£45.08 incl.)

5¢ Telephone our hotline
with an order on Access
or Barclaycard and we
will dispatch it within
24 hours.

RRP £49.00 + VAT (£56.35 incl.)
4 Gaddesden Place, H i H d H
(| Computer Concepts S5 ios, senpsess, e b2 eex
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J Eprom Cartridg# £14.95 dRY _-—-—-—'; s ? h
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LA S f£299.00 |- = v pEMIO MODEM _{ blity with the Epson and
i | |EEE_|I"IIBT1'“'E £178.00 = "l-‘: J :\l \With its Davilishly Clever faatures ~ Graphic Pfin‘bﬂ.“S‘I..?ndnlrd.H
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I | MO 4008 Singte apn P-S-U. o M R Bl -/ 2| WITH POPULAR PRINTER SOFTWARE [I% <" -
’ Double Sided L= s | * PRINT SPEED, DRAFT: 100 B J
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MICRO CENTRES

TELEPHONE OR VISIT

ALL PRICES INCLUDE VAT
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE

FAST PHOME/MAIL SERYICE — 48 HOUR DESPATCH ON ITEMS IN STOCK
SUPPLIERS TO SCIENTIFIC AND EDUCATION AUTHORITIES

Maater 120K __........cccccnnnninn ke AR £475.00
Master TurboUpgrade . ..........cccoinnne. £120.00
Mastnr 512 Upgrasde .......o.ooovmmmmaiiniiiins . £375.00
Master Econat Terminal ..............cccovvieeeees £375.00
Mester Econet Module _............c.ooo0eicennnen £47.00
Epresn Castridge ...................... E14.95
BAK Upgrade it ..............c..oooie £30.95
280 Znd Processor + Businass Software £3B0.00
B502 2nd Processer ..................... .. E187.00
Bin Stack [CAD High Res Joystick) ....... . EXTEO0
1 3 [ A S S e e £59.00

1770 Upprade ...

Philips BMT502 Green High Res
Philips BMT522 Amber High Res:
Philips BMT54.2 White High Res ... G
Taxen KX1201 Green Med Res ....____..........
Tacan KX1202 Grean Hagh Res ... _.............
Taxan KX 1203 Ambar High Res ..
COLOUR

Microvitec 1431 Standard Aes
Microvitec 14501 Medium Res ....................
Microvitec 1441 High Res ...
Philips B5011 RGB Std Aes + Sound ... E£199.00
Philips B533 RGE Med Res + Comp Vil

+ Sound. Also switches toMano ............. E270.00
Philigs CMB500 Comp Vid Med Res ... ... £185.00
Tanan Swpervision (1 Ulira High Res ... £365.00
TELEVISION/MONITORS
Fangusen MEOS 14in CTV + RGB inew] ... £215.00
Farguson MCO1 14in CTV + RGB ................ £175.00

Philsgs 1114 14ia CTV + RGH [new Super!} ... £130.00
BEC — Monstor beads bo st ..........cccoouiiiinn £4.50

FRINTERS

DOT MATRIX
Tally MTED + 100eps ..........cooiiinniiccenns £183.00
Tally MTES with MLO .........cccovvvvnnmnianans £350.00
Epson L{BDwithNLO ................cccceeis £229.00
Epson LXBO Trector Uit .............oocoeniennee £22.00
Epson LXB0 Sheet Feedar .._..................0 £55.00
B PIBE ... e £365.00
Kaga Taan 810 with ML ..................... E260.00
Kaga Tacan 810 withMLD ................. £439.00
Cannon PWIDBDA with NLD ..................... £270000
Citines 1200 with ParmaInt. ...coocoonrremennenne £130.00
DAISYWHEEL
Juki 000 | !
Beother HA1S /
BBC — Primber beads toswit ...................... E12.00
Sk ORIVES
CUMANA
CEX100 10085407 ......................... £105.00
CS100 100K 5/S 40T with PS. ................. £140.00
CEX400 4000 DVS 40/BOT ..........ooovvnan. E150.00
C5400 400k 0VS 40VB0T withPS.........00vess £175.00

COB00S Duad 400k wetk PS. ... ... £326.00
Opus BEOZ — 400k OVS 40/80 .. £140.00
Opus SBOZD Dual 400k with PS ... E315.00
Opus Challenger 512k RAM ... ... E245.00
DOpus DDOS tertnen Kit __.........._......... .. £69.00
Pace PS03 400k OVS 40VBOT ... ............. £140.00
Pace POD3P Dual 400K with PS ... £259.00

[Full Propantional Joy Stick ..
Full Propartional Joy Stick Pllr ......
Voltmaca 14b Joystick ...__........._
AMY Mouss — with Super Art ...

AMX Unilvtiea Sofware
17 ™ T i, A T
TR T R R o o £13.50
AMY 30 Zicon ...........

AMX Data Base

Modem Auto Answer Board + Sﬂmu i
Sideways ROM Boaed (ATPL) ..............
Computer Dezk Dowble Width ...
Dige Storage Bax (S0) _...............

Disc Storage Bem (BO) _...............cccciiin
54in Discs 10 in Library Cass D5/B0
TV Aarial/Computar Switch ...
BEC Key Function Key Mask
Giant Reference Card for BBC
Cosnputer Covers Soft ............_.......
Casnputer Covers Hard _....................ccconvnne
Printar Covars — Stata Type ...
Disc Drwva Covers — State Type .. .................c.
Analogue Mousa [by NIDD) ... : :

View — Wordprocesser ADM .
View 3 inc. Primber Drivers ...
Hi-View — For 2nd B502 Processe
Veewshest — 5preadshest ROM _. ...
View Index Disc
‘View Store — Databese ROM
Viewspell ... ‘

Vemwplot to be released
Printer Driver Generator — Cassette ... ... £10.00
Printer Driver Generator — Dise ..................... £11.50

ACOREMSOFT

EI: I_l !_E l': :
Creative Graphics
Graphs and Charis ...
Lisp Manual ..........
Forth manual .....
Comal Manual ...
BCPL Manwal ............
|50 Pascal Mamual i
Micro-Prolog Maneal ............................ _£10.00
View Guide ... £10.00

AIL ORDER COURPON

P&H ELECTRONICS LIMITED
22/24 GUILDFORD ROAD - BAGSHOT - SURREY GU19 5JN

Please send me: (or order by letter)

'2
3

| | enclose cheque/PO for

at £ P&P
atg P&P __
atg P&P

I Or please debit my Access/Barclaycard/Visa® (delete as applicable)

Card Number -

24 HR SALES LINE

Expiry Date

0252 878107

22/24 GUILDFORD ROAD
BAGSHOT - SURREY
TEL:BAGSHOT 0276 72928

.. E10.00

................................ £10.00
Mazier Rederance Manual Part 1 ................ £1495
Mesier Relerence Manual Part 2 ................. £1495
Logo Manual | et i e e e £71.50
Micratent M||-|U|| ................... £10.00

Comal ROM ..
Logo ROM

Tustle Graphics Cazeette ..............
Graphics Extension ROM ...............
Giraphics Extension ROM for B Plus

Microtext Cassetie
Microbeat Dise ...............
Creative Graphics Cazsatte
‘Geaphs and Charts Cassette
[French for Electron Also ...
ltalian for Electron Also ..
Spanich for Electron also
{Getman for Electmn slse

Basie Editor .................e. .

Database Dise ...

Micr Prolog (new) ..............c...
150 Pascal Stand Alone Generator .................. £34.00

......... {4 Track) Disc £11.50

Cas £13.50 Disc £16.50
Cas. £11.00 Disc £13.00
Cas. £12.50 Disc £17.00

Cas, £6.50 Duse £11.00
Cas. £9.50 Disc £11.50
Cas. £6.50 Disc £10.50
Caes. £12.50 Disz £17.00
Cas. £6.00 Disc £10.50

. Cas. £8.50 Disc £10.50
. Cas. £8.50 Diee £13.50

.. Cas. £8.50 Digc £14.50

Cas. £8.50 Disc £14.50
------ veurens ik EB.50
, Gas. £8,50 Disc £10.50

.. Cas. £8,50 Disc £10.50

............... Disc£11.50

Cas. £9.50 Disc £12.50

Phentom Combat ..........__....... {for 28's) Disc £19.00
1T e e ol Cae £9.50
T TR S S N SR Cas. £0.50
Winbew Olympies ........ccccivivinmiiniiiniirns Cas. £6.50
lan Bortham's Test Match ___................... Gas. £7.50

Interbasa to be relessed
Interchan

Rom ... £34.00

Dise Doeiod

Printmastar Rom ..... !
i | HHERRRC g

Termi 11 RO .....coceim :i

Communicaled Rom ........ 1

Toolkit Phug Rom .. 11

Exman i Rom .. 3

Murom {Music) Rom .

Magter Fule 1l Dise ..

Help 1l Rom ..

Sleuth Rom ..

Spelicheck |1l [View + W] Rom ...

Hershey Characters Disc

Hershey Characters Cessetie

Logo (LESII RO ...

Reglica Wl 40/80 Disc

Beta Base 40/80 TR

Vine Raplay (State Disc UF)  Rom ...

Vine Tape to Disc Ram ..

Island Logie Music Cassetin 1

Island Logie Musie Cassettn 2 ...

Island Logic Music 7 L e b

Wordeasse @ IRoms ...

Program Bullder .................

Studio Eight ..__...............

lcon Master

Romit Aom ...

Dumpmastar 1l Rom .....

Fleet Street Editer Dusc ...

Splllirq Checker [Comp Con] Fom ............... .

COMPUTER
E: OokKs

BBC Uges Guide Binder ........

Advanced User Guide Binder . s.........
Advanced Bassc AOMBBC ..............
Advanced Graphics with the BEC ...
Applied Assembly Language BEC ... ..
U HI BRI ... concmainsnininnaaminas
Basic FOM User Gaide
BAC Micro Dise Compamion .......__.... l
Dise Pregramming Technics bor BBC ................ !
The BBC Micro ROM Book ..................cccce :
6502 Applications ..............c.ccoeeeenss
6502 Assembly Language Programming ...
6502 Azsambly Language Swbrowtines ...
Word Processing Book _.....................
Waid Star and CPM Made Easy ..
Ward Star Made Easy ..
Entrosduction CPM Z80 2nd Proc (newl ...
Wordwisa Plus{mew| .......................
Making Most of your BBC Disc System ...
Creating Adventures on 8BC ........ ...
Step by Step Programming BEC Book | ...
Micronat Handbook .......................
40 Besi Machine Code Aowtines BBC ...
Azsembly Language Programming on BEC .........
BBC Micro Advanced Raference Guide .............
Advanced Disc Uses Guide ..........................
Advanced Maching Code Tech for BBC ...
Art of Micro Graphics BBL/Electron
BBC Micm and the Small Business -
BBC Micio Advanced Programmang
Beginners Guide 'Word Processing on BBC
BoyomdBazie .._.......... ...
Building Blocks for BAC Games
Guide to BBC Roms. ...............ooevmcmnicnieinnene
Magtesing Assembly Cade on BEC (BBC Pub) .......
Magtering Musse on BEC [BAC Pub)
Mastering the Disc on BEC (BBEC Fub)
Mathematical Prog w BEC Basic ...
Streciured Basic
The Suger Uisars BBC Micro Book .. i
B502 Raferance Guide ......................
Programming the 8502 .. ...

| FAST VAT FREE EXPORT SERVICE ON ORDERS OVER £15 NETT
PLEASE ALLOW FOR CARRIAGE COSTS OR REQUEST CARRIAGE QUOTATION

CARRIAGE CDSTS — Micros —

s
i
]

Address

Monitors — Dise Drives
— Printers — Desks — 2nd Processors: £7
Cassatte Decks: £3. — Books: £1 per book — Software — Leads £1. per item.
ACCESS/BARCLAYCARD/ISA ORDERS WELCOME
CREDIT FAGILITIES Instant credit up to £1,000, deposit 105

PLEASE STATE; DISK FORMAT 40 OR 80 TRACK

Telephone
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MY day to day work brings me into close contact with
four different micros and two mainframes. Since 1
regard all the variants of the IBM PC and its
compatibles as being a single micro and besides these I
also regularly work with another couple of micros and
a further mainframe, I am forced to take a keen
professional interest in most areas of the computer
industry, not just the BBC Micro sector.

This broad-based viewpoint has resulted in my
becoming deeply concerned about the long term future
for users of the BBC Micro. While the following is
particularly directed at those who are considering using
it as a business tool, parts will have relevance to
scientific, educational or technical users.

I believe these fears are well founded despite the
BBC Micro having many merits. There is an immense
pool of people familiar with its capabilities. Tens of
thousands of students leave schools and colleges each
year having learnt their basic data processing
principles on this micro, while similar numbers use
them in homes and small businesses.

Many technical departments, whether educational
or industrial, use the BBC Micro with the same ease
and familiarity as if it were a ballpoint pen. Add to this
the huge quantities of software available, albeit much
of it junk, plus the fact that it is one of the very few
genuinely British computers on the market, and you
would-think that I would be recommending it to many
of my clients.

Despite these many attractions, the sad fact is that in
the last 12 months I have only once selected it for a
short list, and then it fell by the wayside. Much as I
would like to consider it more frequently, I cannot
maintain my reputation and propose BBC Micro-
based solutions, except where it is already being used
for some other purpose. This is because in the
commercial sector the BBC Micro’s value for money or
price/performance is now far worse than the market
will tolerate. In this respect I do not merely include it
against stock clearances such as Apricot with its F1.

If you want the proof of this point, consider what
£1,000 will get you once you have bought a monitor,
disc drives and printer for the BBC Micro, and
compare this with its competition. Despite recent price
reductions, it is with deep regret that I conclude Acorn
are badly over-pricing their products for the
commercial sector. I assume that they are not taking
too big a profit margin.

Also the computer sectors have had difficulties, even
if they have not been as well publicised as Sinclair’s fall
from grace or Acorn’s recent salvation from the
liquidator. Giant, multi-national mainframe manufac-
turers also struggle and eventually fail to maintain their
independent existence. Only recently Sperry was
swallowed up by the not overly-successful Burroughs.
Even the mighty IBM cannot claim to be enjoying an
unhindered road to profit. Tales abound of vast
warehouses bulging with unsold PCs. I can only guess
what will happen if and when these are dumped on the
market.

This picture is repeated amongst the chip,
component and peripheral manufacturers. Far more
have gone to the wall than have made fortunes for their
shareholders. As for the software suppliers, the road to

IS ACORN
GOING?

JO STORK looks into his
crystal ball-and finds
little cause for optimism

ruin has seen far more travellers than the road paved
with gold.

This situation is not new. When I studied economics,
the car industry was the normal example chosen for
demonstrating the principles of “economies of scale”.
Now, 20 years on, I would use micro production for the
case study. Massive sales are needed to generate the
purchasing clout required with component suppliers in
order to hold production costs down. Only a very low
selling price or a particularly leading edge product can
generate these sales. This gives companies with a broad
worldwide market a considerable advantage over those
such as Acorn, whose main sales are in a single country
or sector.

The car analogy goes deeper. The computer industry
is currently in the same phase of maturity as the motor
industry of the 1920s, that is totally fragmented. Sixty
years later there are a handful of massive groups,
several in the second division struggling to keep in
profit, and a shoal of minnows filling specialist and
frequently grossly over-priced niches.

The bulk of the dropouts were perfectly competent
products whose vendors fell off this vicious economies
of scale roundabout. Curiously enough, Acorn’s parent
company, Olivetti, fully understands this principle.
Now that it has got its build quality sorted out, the
extremely competitively priced IBM PC clone, the
M24, figures very highly in my recommendations.

It will probably take less than 10 years, not 60, for
the same situation to be repeated in the computer
world. The IBMs and Digital Equipments look secure,
the Crays will find their specialist niches, but what will
become of Acorn? Will it go the same way as the
Singer, Rudge or Duesenberg? Will it struggle along
like Alfa Romeo or Austin Rover? Will it emerge as
one of the big five like Ford or General Motors?

There is a further major consideration influencing
micro manufacturers. Because there appears to be a
regular cycle of glut then famine for chips, Acorn has
little to fear if the market is saturated with components.
However when the next shortage occurs suppliers are

—-
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hardly likely to favour Acorn in preference to other
manufacturers ordering dozens of times more units.
Olivetti’s umbrella can only partly shelter them.

Despite the very volatility of the market, several
trends can be clearly seen. While by no means the
complete list, the following five are particularly
relevant to commercial BBC Micro users. They are:
@ Costs are tumbling.
® Processor power is rising dramatically.
® The software being developed for newcomers is

drying up.
® The installed user base is remaining static.
® The areas into which micros are being heavily

marketed is widening steadily.

Putting on my management consultant’s hat rather
than my writer's cap, I'll take a closer look at these
criteria and see how you are likely to be affected by
Acorn’s performance in these areas.

In my estimation the Master series is still 33 per cent
overpriced for the commercial sector. Consequently
unless this is brought back into line with the market it is
likely to be very short-lived. If you think back to the
economies of scale comments, this view becomes easier
to understand.

Despite there being hundreds of different micros on
the market, the vast majority use only a handful of
processing chips. More than 200 vendors use the Z80

€ The Master series is
still 33% overpriced
Jor the commercial
sector 9

8 bit and the same number use the 8086 16 bit. Put
another way, because of the millions that have been
produced, computer users are getting a $10 chip with
hundreds or thousands of dollars worth of capability,
marketing and profit packaged round it. Much the
same applies to all the chips on a micro’s motherboard,
as well as the other bought-in components such as
keyboards. The present levels of BBC Micro sales give
Acorn minimal influence over suppliers.

Dropping the price and ramping up production in
anticipation of the increased sales is a very high risk
game. If the sales do not materialise, the warehouses
bulge and any anticipated profits are squandered in
storage costs and interest charges. Holding the
production levels down again will only play havoc with
the costings and further alienate the suppliers. Not
surprisingly Acorn is reluctant to go this route, given its
recent experience. Sadly it may very soon have no
option.

Software development is exceptionally expensive,
especially so if proper care is taken over the testing and
documentation. Unit sales need to be high before the
investment is recovered. It therefore makes far more
sense to make this investment in an assuredly large

market rather than a tiny one. For people born am
bred on BBC Micros, it takes some believing when they
are first told that despite manufacturing 50,000 units
month it is insignificant as a world force. The problem
is compounded since in some respects it has a decidedly
odd-ball Basic language.
If you could manufacture and sell a Rolls Roye
Corniche at a showroom price of £1.50 while showir
a healthy profit, you would still struggle to find 2
customer if there were no roads for it to run on
Similarly just as the railways became locked into the
curious 4 foot 8 and a bit inch guage, and the GWR 1%
foot guage quickly passed away, precisely the same
applies for anyone attempting to produce a new
computer or software package. It requires an
exceptional new machine or an assured market before
the software suppliers will venture forth and desert an
entrenched commercial position.
Programs reaching me for review have almost dried
up, which can only mean one or more of the following:
0O The BBC business/office market has become
saturated, and the software suppliers do not fed
confident they will recoup their development costs. §
0 The BBC business/office market is shrinking and the
software suppliers are beginning to look to other
markets. _
O The BBC business/office market is due to take &
major new direction and the software suppliers are
waiting to discover where to direct their next initiatives.
If this situation does not improve, then no matte
what Acorn does, its machine is doomed to eventual
commercial failure. Many fine products have gone to §
the wall as a result of software starvation. '
To a certain degree the BBC Micro has been the
victim of its own success, In all probability it would not §
be here now if it had not gained Sir Keith Joseph's
favour, but conversely this resulted in its securing 8
niche which is now very difficult to break out of. Faced
with the kind of prices Acorn charges, new business §
users are going to look to companies with a long§
standing product line of commercial computers, or to
those which can run the brand leading packages.
Unfortunately for Acorn, many of the BBC Micro's
merits are of no significance to them. The fact that it §
may have gained a fine reputation as a technical
machine and that programming it holds no terrors is
unimportant. Few businessmen have the desire to§
spend the 100 hours needed to develop even the §
simplest of book-keeping systems, whether they have §
the ability or not. Consequently they hunt out the ¥
packages to suit them. As soon as they do the tour of §
the High Street they find that most of the software
available is very much geared to the occasional user
rather than serious office systems.
The expression vertical markets has recently become
accepted to describe the placing of a product into §
specialist commercial areas. When I was with
Honeywell, we more or less cleaned up in two of them -
water authorities and TV companies — and vet I do not §
recall using the term once.
When the Master series was first announced there
were large advertisements for it, and some of their §
thrust was in the commercial sector. They gave me §
confidence that Acorn was trying to break out of the §
vertical markets in which it had found itself -
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education, domestic and technical. I did not expect
Acorn to do what Amstrad had done with its PCW,
which virtually single handed created a new market,
but I did believe that diversification was in the wind.

Sadly over the last six months, Acorn appears to
have subsided quietly into its old ways. Whether it is
the Olivetti bosses or a combination of all the effects
described earlier which have enforced this attitude I
can not ascertain, but the retreat is clear to see.

In an industry where six months is half a generation,
1986 makes me suspect that Acorn has given up on the
business sector.

It will naturally pick up what spin-off sales it can
from its strength in other areas, but every sign is that it
is going to become a specialist supplier in its current
vertical sectors.

All the signs make it apparent that the best Acorn

can hope for is to become the Porsche of the micro
world, and will never make it even as far as a Yolvo, let
alone a Ford.

I realise this piece makes depressing reading, and not
just because it saddens me to report that yet another
British company is facing a gloomy future. It makes no
difference to my main line of work whether Acorn
survives or goes under, but I do have a small vested
interest in its future nonetheless: Lack of interest or
development in the commercial sector makes it
extremely difficult to write a lively column.

I therefore throw out this challenge to users,
software producers and even Acorn itself. Please
swamp me with material and/or prove to me that if I
only wait a little longer, Acorn will become a wide
spreading oak under which everyone will wish to
shelter. u

Impressive package,
but limited market

MANY of the issues I have raised are illustrated by the
excellent little package Micro-Aid Extended Payroll. It
is well coded, powerful, offers all the basic facilities a
small organisation could require and comes with a well
written hand-book. Incidentally the manual is being
revised, though I can think of few changes that are
necessary.

Even so, despite all this hard earned praise, I am left
with a curious feeling of dissatisfaction. None of it is
Micro-Aid’s fault and I wish it every success, but the
more time I spent with the package the more convinced
I became that it was the wrong system for the wrong
machine.

Depending on the disc drives you possess, Extended
Payroll handles between 125 and 400 employees,
including leavers during the current tax year. All the
possible variations of tax codes and NHI tables are
covered. Employee record cards, P35s, simple

personnel records, payslips, weekly summaries, .

employee summaries, period summaries and coin
analyses are produced. Since this is all you could
require, the obvious question is why do I have doubts?

Firstly 1 intensely dislike payroll being handled by
micros in small organisations. With the exception of
the coin analysis, it is not such a chore that it must be
computerised. A manual system can be handled by
several members of the staff, such as the proprieter,
book-keeper and senior secretary, consequently
holidays or sickness do not result in staff mayhem when
they fail to be paid.

Organisations with a single operator or sole
computer leave themselves potentially naked if the sole
member of staff goes off to Brittany or the micro off for
repair. In my view the potential for disaster totally
outweighs the minor benefits.

The converse also applies. Once a computerised
system becomes practical, innumerable bureaux are
falling over themselves for your business. About 50

pence per person per week to rid yourself of the whole
headache strikes me as excellent value for money.
Alternatively if you decide to keep payroll in-house, the
fact that 30 staff earning an average of £100/week
gross represents an annual salary bill of £3,000/week
or £150,000 a year may prove enlightening.

Taking even the most unlikely of situations, an office
cleaning service using 30 part-time staff, each earning
an average of only £40 a week, still represents a
turnover of at least £120,000 a year. Given this
turnover, I cannot understand anyone using a BBC
Micro in such an organisation, even if it was originally
bought to help a child’s O level computer studies.

This turnover certainly justifies a computerised
system, and depending on the billing/book-keeping
load could involve a large, powerful micro. My doubts
are all in the area of whether a BBC Micro with a single
40 track drive, £180 of dot-matrix printer and a
hook-up to a colour TV is the right one to use, Using a
decent colour monitor, NLQ printer and twin 80 track
drive puts you in the price league of the better known
IBM PC clones. True, the packages available are far
more comprehensive and massively more expensive,
but the long term suitability of a system other than a
BBC Micro cannot be denied.

With my provisos understood, I return to Extended
Payroll in more detail. This system is about as easy to
use as it is possible to make it. Within five minutes of
loading the package I had the start menu on the screen.
Simple selections and data entry soon loaded the two
employee files. When it comes to actually running the
payroll each employee can be handled in one of three
ways.

The first and most likely is where a regular weekly
wage, without overtime or absenteeism, is to be paid.
The record is presented on the screen, a single key is

B
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pressed and within a couple of seconds the deductions
are calcuated, the record is updated and the payslip
starts printing off.

Secondly, where special payments or deductions are
required you can select any field on the record, enter
the appropriate non-standard value for that week or
month and then update as above.

The third method is to use either of the above but
actually run forward a number of extra weeks during
the current period. This overcomes to some extent one
of my earlier objections.

Let us assume that this is week 16 and a member of
staff is to be away for a fortnight. You would call up the
weekly run as normal, but before automatically moving
on to the next employee request a further two runs.
Consequently in week 16, weeks 17 and 18 would also
be produced. If this applied to only a single member of
staff the following week the record for that employee
who had been paid and was on holiday would be
automatically by-passed with no specific action having
to be taken by you.

There is no operational reason why this method
could not be used to allow you to take a three week
cruise to the West Indies, by executing payroll runs in
advance, thereby having some money calculated for

the employees. However 1 dread to think of the
adjustments you would face on your return or the cash
flow problems you might create.

The system is full of nice touches. A typical example
is that if a record cannot be found, since its works
number is forgotten, then the name, or even part of it
can be used, such as SHAN for SHANKLEY W.

One of the biggest bugbears in any payroll system is
that the NI rates and tax bands are changed at least
once a year. Micro-Aid offers an updating service for
those who do not wish to do it for themselves, although
there is a menu option followed by simple question and
answer sequences to enable you to do this for yourself.
It is so easy that I wonder how many people will pay
the annual fee.

Those of you who have read this far will see that I am
highly impressed with Extended Payroll. I can therefore
recommend it to those who feel that despite everything
I have written, they wish to use a computer system.
Since the areas with genuine need are likely to be
limited, I urge Micro-Aid to commence conversion to
other computers in order to maximise their sales. 1

Product: Extended Payroll

Price: £49.95 plus VAT

Supplier: Micro Aid, 25 Fore Street, Praze, Cornwall
TRI4 0JX. Tel: 0209 831274

BUSINESS SYSTEMS - HARDWARE - SOFTWARE
VIDEO SYSTEMS - MEDIA SUPPLIES

BavoS COMPUTING wormm o

55 CEDARAVENUE,LONG EATON,
NOTTINGHAM NG10 3JQ.

Callers welcome to our distribution centre.
Please phone for appointment.

Tel: 0602736273

-

ACORN PRODUCTS MONITORS MODEMS
BECMantor 128 ... ... .. ceaveee E404 (2 Philips BM750:2 High Res Mono Green + Sewnd ..._........._.. £69(a) Mimele WS2000 + BBCLsed ................................... £100(c)
BBC Master ET (Econet filing system only) ............... £3280a Philips BM 75232 High Res Mona Amber + Sousd cereeeree E1 80 Miracle WS2000 Aute Dial Board : .. E2B{d]
L s £104ic) Philips CM8501 5td Res Colows RGE + Sousd ......... ...... £1740a) Miracle W5 2000 Aste Answer Board _...................... . E28{d)
I RO . e e POA Phelips CMB533 Med Res Colour RGE + Composite Video Miracle Databesh Communications RDM ... .. ... _E24le)
e e N e POA + Sound |Green screen swatchablel .......................... E£239(a) Miracke WSI000 ¥2123 + BBC Lead e £269ia)
Master Eprom Castridge ........... TR L B £13(el Philips CF1 114 TW/RGE Monitor ..., ... E169(a) Miracle WS3000 V22 + BB Lesd ... .. . £449(a)
BAK Upgeade kitbor B+ 64K ... . Microviter 143 1MS Sad Res Colour RGE ... ... . £1790a) Miracla W53000 V22bis + BBC Lead ... et iy £599(a)
IB0 Second Precessar ...........c.cocooimmmiiinnianinannins £314a) Microvitez 1451MS Med Res Colour RGB ... _................ E224(s) Pace Nightingale + Commstar + BBC Lesd ... £114ic)
6502 Second Proceaser ... i T e £164{a) Micsovitec 144 1M5 High Colour Res RGE ... oeon... E3T5() Mightingale Auto Disl/Auto Answer Board .. Fadd)
1770 Dise Inturtacs ..................... S i £40(e] * ALL MOMITORS ARE SUPPLIED WITH A FREE BEC LEAD Mightingale Autn Dis/Auto Answer Sofvware ... .. £10(¢)
ADFE FoOM (BBC B+ or BEC B with 1770 Intertsce) ... £25(s] DI Puce OBES Bullutin Bosrd Seftware ... . . E19(e]
e st i e e £16id) ﬂwsﬁ.ﬂg:;fgﬁ il *** PLEASE NOTE: BABT APPROVAL ON MODEMS DMLY ***
angess 40T TK ... ... ... .......... B
DOTMATRIX PRINTERS Opua Single DS AQ/8OT 400K . B1260 | | ANGUAGES
Kaga KPE10 80 colf1 50 cps + 27cpsMlD ... . £219(a) Opus Singhs DS A0/BOT 400K + PSU [Dual Case) . .. £132(s) =
Mannesmana Tally MTEO+ B0 eal/1 00 eps £181(al Opus Dual DS 40/B0T BOOK + PSU . E248(a) Micru-Prolog E40(d)  IS0-Pascal £42id)
e DS e Ak Opua Challenger 3: 258K RAMDISE ... £185(a) BOFL £3Mcl. Foh £320e]  Comsl £32e) LISP E£320e)
Tally MT col/ 180 cpa + 45 s N 3 Opus Cheallenger 3: 512K RAM Dise (21 256K .. ....... . £200(s)
Masnesmann . UFD Dusi DS $0/BOT BODK + PSU on Master Plinth . ¢244) | BUSINESS SOFTWARE
Tally MTB6 136 col/ 180 cps + &5 cpu NLO ... £395)al
Epson LXBO BO col/100 cps + 22 cps NLD ... o E1RD) DISCS View 2.1 EITNdl  View Sheet £3714)
Epson FXBE B0 col'1 60 cps + 32 cp LD .. ! £31Mal IM 744 S50 4Btpi 5257 (bexol 10) ... E11(d} View 3.0 E570d) Views Stome E37d)
Epson L0 B00 80 col/200 cps + BT cpsNLO ... £454(a) 3M 745 DS/O0 48tpi 5.25" (baxof 10] _........ T View Spell £370d]  View Plot PO
3M 747 DS/DD 98tpi 5.25% (bemot 10 ..o £17(d) Hi Vimw £370d]  View Index £10(el
PLOTTERS 3M 3555 S5/00 35" (baxof 10 ... £234d) View Printar Dvivar
Epson HiBi0 A4, . ; S £379(a) IM 3505 D5/00 3.5” fbox -uft!: " e L 1:3.3111 PR . s o Tape £71e) Disc £8(e)
Floppiclens Head Cleaning Kit (20 disca) _..........._....... £154d) Imter-Sheet E3Nd) Imter-Chart 26id
** SPECIAL PRINTER OFFERS ** Library Cases £1.500¢) o £1.00 i purchased with discs 'Il;llm:;'l'uri na::; Invtar-Base En?m
Juki 6100 (Daisy Wheel) 20cps ............. Rt £252(al ordwise E3 Wiordwise Plies A1(d)
WP [Ialiy.bumm.‘;ﬂllﬂ Whesl) R £143(a| FADH ﬁ?.LnEu.FAPER A::ZIMLAHELS i Flest Stroet Editor [Please state 40T or BOT) . e E3V)
Canon PW1080A (Dot Mstrix) B0eol/1 50cps + 2 Tcps NLO . £244]a) 2000 = m 11" % 95" St Perd ... . E10e
Citizen 1200 B0 col/1 20 cps + 25cpa LD ... £150(al ;gggx IPmmall‘x?;"sl:lin;Pnf ........... S mﬁ BOOKS (No VAT on Books)
1 Part Gidgm 11" x 15" SudPeef ....................... £150h Mastes Refereses Mansal: ................ Part 1 £140d). Part 2 £140d)
PRINTER ACCESSORIES 1000 > 1 Part S0gm PERFECT A4 MicroPerf ... £12{e) Advanced Master Feference Masual SR £19(g)
Epsen 8143 Serisl XOMNXOFF + OK Butfer ... E26id) 1000 x 2 Part NCR B0gm 11° x 0.5 STOParf ... £17(h} 150 Pagcal £6.50(s]  Forth £6.50e)
Epson B148 Serial KON/XOFF + 2K Bulfer e E55(d) 1000 Labeals 0mm = IBmm ... Edld) Vibw Gude £4.50(e) It Wigw £4.50s)
Mannesmann Tally MT0 + RSZ32C + O Bulfer ... 5 £39id) 1000 Labalz S0mm = 48mm ..., e . EB{d) View 3 £5e) View Sheewt el
Epsom LB Ribbon {compatible) il S £2.8Ne) 1000 Labels 102mm x 38mm .............oooicinmininiooneee.. £5{d] View Store £9e) Lisp FE.50a)
Epson 8302 LXBOD rrﬂurm# ............. i ﬂ;‘ﬁ; PLEASE STATE SINGLE OR TWIN ROW WHEN ORDERING LABELS * LARGE RANGE SUPFLIED — PHONE FOR DETAILS *
Epsun B338 LXBO Single R s i
Epsun M}:Huﬁiﬂih's;ﬁs Fibbon {compatitie] ... JE22808) AMX MOUSE AND SOFTWARE ROM BOARDS
Mannezmana Tally MTES/MA6 Fon Canridge S £170e) ANLX Mouse sad SuperArt ................oooeeceeciii i, £65(d) ATPL Sidewiss’ e . E36id)
Centranics Parallel Printar Lead (1 5m) ... L E£7.500e) AMX Pagemaker (for BBC Bor BBCB+) .................... E£3714) b H|l'-[,'lﬂﬂ...:2 .................... pter
® COMPREHENSIVE RANGE OF ACCESSORIES SUPPLIED * AMX Pagemaker (for BBC Magter Sevies) _..................._ . g37g 1 LomputerVilkage L¥1Bx 2 ... i L

Garriage rates: (a) £8.50 - owernight insured delivery. (b} £3.50. (e} £2.50. {d) £1.50. (] £1.00.
All prices are correct at time of going to press. All offers are subject 1o availability.

All prices are subject to change without prior notification and are available on request. Curremt
price list is available on request.

UK customers: please add 15% VAT 1o 2l prices {including carriage) Government and Educational
establishments official orders welcomed. When ordering please enclose a cheque or postal order for
the appropriate amount.
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IT is amazing what you can do with 32k. That was the
conclusion that I came to after buying my first BBC
Micro about three years ago. | say my first one because
I now have two computers, the original model B and a
new Master.

I first became interested in computers about four
years ago when 1 was asked to organise a lecture for
my institute (the Royal Institute of Chartered
Surveyors) concerning compyting. At the time the
possible use of computers in surveying was all the rage.
Except for one or two enlightened souls who had
purchased Apples, Tandys and Superbrains, most of
the surveyors that I talked to could not see any real use
for these machines in their present state of
development.

That might seem amazing, but don't forget a lot has
happened in the last four years.

During the course of organising the lectures I
became smitten by the computer bug (and no doubt
annoyed most of my friends by continually talking
about the machines) and I knew that it was only a
matter of time before I bought one. But which one?

After a while I decided to go on a short pro-
gramming course at Liverpool University to see if |
could really appreciate what it was all about. The
experience did not dampen my enthusiasm and I knew
that I would have to invest my hard-earned money.

How did I come to choose the BBC Micro in the first
place? Well it wasn’t by chance. It took approximately
six months of reading various magazines before I made
my decision. Even three years ago 32k was a somewhat
small memory compared with some computers that
were available but the BBC Micro won on
expandability, a proper keyboard and a decent word
processor (Wordwise).

Part of my job is to prepare lengthy reports and I am
afraid that [ am a typist’s nightmare. I always want to
draft and redraft sentences. Before getting the
computer I would go to my typist rather shamedfaced
and ask for amendments to be made, which resulted in

a complete retype, but with a word processor 1 now

have no fear of changing anything. 1 dump my
thoughts into the word processor, run off a draft and
then proceed to insert sentences. By the time I have
finished there are more arrows on paper than in a Red
Indian encampment.

This facility alone is well worth the cost of a
computer for anyone preparing structural reports,
technical reports, long letters and the like.

I was sensible enough at the time of purchasing to
realise that my first computer might end up consigned
to a corner collecting dust — I had seen this happen in
the office of a friend of mine who bought a second hand
Apple with dual disc drives.

My next purchase was a Tec 25 daisywheel printer.
The reason for buying the Tec was that the Juki had
only just appeared and was an unknown quantity, and
after consideration I decided that a wide printer might
possibly be a better buy for my work.

The first use I made of the initial set up was purely
for word processing. As part of my work I prepare

Surveying
the scene
with the
BBC Micro

-

By
Andrew
Williams
FRICS

plans for houses and extensions and as anyone knows
who regularly prepares plans there is a great deal of
specification writing to go on each drawing and 1
immediately saw the advantage of making the machine
carry out this laborious task.

Now all my plans have computerised specifications
and [ estimate that approximately eight hours work a
week is saved merely by using the computer for this
purpose.

After I had had the first computer for six months I
realised that I did not have the time to program it to do
all the things that I -wanted of it and I decided to
advertise locally for a part time programmer. That is
how [ first met Steve LeGuen, my partner in our
marketing company, W.L. Computer Services.

His first task was to write a program for simple
structural steel design. I was finding that the Building
Control Department were asking for calculations every

»
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Computer Writers

Assistant Reviews
Editor

Database Publications are expanding. And
| | we're looking for more full time editorial
staff,

The work will involve playing a major role
* in the running of one or more of our
computer magazines.

Successful applicants will be working in all
aspects of the editorial process, from the
origination of articles to the final
production of the magazines.

The people we're looking for will have

l experience in computing on one of the
popular micros such as the BBC Micro or

Amstrad. Equally important, successful

candidates will have the ability to express

their ideas clearly and fluently in writing.

I However lack of direct experience in the

fields of computing and publishing need
not be a bar to applying. What we're
looking for is drive, creativity and the
ability to learn on the job.

If you have the qualities we require, send
your full CV together with an example of
your writing to:

The Personnel Manager,
Database Publications,
68 Chester Road,

Hazel Grove,

Stockport SK7 5NY

\.
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Mansge your personad sccownts with sase. Enter chegues and recaipty.

B L e

Skt W M| Swandwng orders eny Frequency. Automatic dete seguencing. Recencie

Beswsall tatiss and St | stptaments. Search, amend and delebe Unreconcile. Mave farwanis o
e e backwards. Analyse expanditure. Forward cash flow forecast. Up to 38
Jremsriviten. Tiwiardy Sasm simultaneous benk’ {bank. credit cands etc] sccownts, S989 stansing
| i orders , 99 analysis categories, 12 actesl and 12 budgels per categery.

over 4,000 postings on an B0tk disc. Reperts to screen oo prinie
Graphics. Foresgn currency suppert. Pasaword, Fila recowery, Auto dis:.
file. Finld editing. Itemised look abesd. Programmable report writer

“Data ie o delight, professionsl, axcellemt prodwet” Micre User April BB
BBC B and B+ version diac only £17.50
Master (and BEC -+ 1 28) super-version disc only £21.50
Optionsl business utilities’ adding double entry trial balance repor end programmable spreadshes
amlysis regon, either version, disc anly £10.00
TYPING TUTOR Quickly leam to touch type. Recommended. For BBC, BBC+ & Master.

Cassette £9.50 Disc £11.50
SPREADSHEET Mk V Modals wp to 1,000 cells and very sasy to usa, many facilitses. For BEC, BBC- and
Masier, disz anly £17.50
ALL PRICES FULLY INCLUSIVE. FREE POSTAGE WITHIN UK joverseas add £2). Disc onders phease state if 40 or
80 track required. Fast dedivery. Enguiries and Access credit card arders telaphone 02303 347 or sand cheque fn;

CONTEX COMPUTING, 15 Woodlands Close, m

Floppy-Wise
Now available for the
Master

£29.95 + £1. p&p

Software Services
65 South Mossley Hill Road
Allerton, Liverpool
051 427 7894

i EN
N 24hr Ansaphone
SELECTED BBC PROGRAMS
Qur Qur |
Title RRF Price Title RAP Price (@

AN g e 7895 650 The Quill 16.95 14.95 ||
[ R B.O5 6.95 JatSetWilly 795 650 |
BomBlack ...........cummeene. 995 7.50 Mini Office 2 14.95 1245 ||
Airwolf ......... . 985 7.50 10Computer Hits 2 9.95 7.50
Commando . .. 8.85 7.50 Lordofthe Rings 1585 13.95
Yie Ar Kung Fi ..9.85 750 Tapper 885 7.50
Exploding Fist . . 985 750 SouthernBelle 795 B.50
Bruceles ................ 9.95 7.50 StalrwaytoHell 12.85 9,95
Cosmic Battlezones ....., 895 7.50
Moon Cresta.................. 785 6.50
BugEyes?2.................... 7.85 650 BBC DISC SOFTWARE
Winter Olymples ............ 7.95 650 Thrust 11.95 10.45
Steve Davies Snooker ... 8.95 695  Mini Office 2 16.95 14.95
Rick Hanson .................. 9.95 7.95 HyperSporis 1285 10.85
Project Thesius ... i 795 Enthar7 15.95 14.85
Countdown .......... 6.95 Rick Hanson 11.85 10.45

| Wormin Paradise .. 8. 7.95 Project Thesius 11.85 10.45
Sabre Wulf .................... 895 7.50 Speach 11.85 10.45
e~ AT 8.95 7.50 Exploding Fist 14.95 12.85
BOPION 2 . oivinninicionses 9.95 7.50 YieArKungFu 1295 10.95
Speach .......cccccornrneee. .95 750 Chadel 11.85 10.45
CHedel . e 895 7.50 SteveDavisSnooker 12.95 10.95
Nightshade.................... 9985 7.50 Scrabble 14.95 12.95
Strike Force Harrier ...... 995 7.50 TheHobbit 17.95 1595
Karate Combat ..... .895 695 LordoftheRings 19.95 16.85
Phantom Combat .8.85 7.50 Karate Combat 11.85 10.45
Scrabble.......... 12.85 1085 Brucelee 14.95 1295
Death Star ....... .9495 750 MoonCresta 8.85 7T.50
Price of Magik ............... 995 7.50 Olympic Decathlon 9.85 7.50
Wizartiore .................... 795 650 TheQuil 22.95 19.95
Caveman Capers .......... 785 650 Commando 14,85 12.95

ALL PRICES INCLUDE VAT AND POSTAGE & PACKING
(Overseas orders please add £1.00 per item
Cheques/PO payable to:

C&FASSOCIATES
ANDSENDTO
C & F ASSOCIATES {MU) PO BOX 2 BIDEFORD EX39 3RE
Tel: 023 73 619
Orders normally despatched within 24 hours of receipt
but allow maximum of 7 days.
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From Page 91

time that a steel beam (RSJ) was specified on my jobs
and once again I could see that here was a means of
utilising the computer and saving myself the cost of
either laboriously working out the details or employing
an engineer.

It took Steve about three months to produce the first
version of his Pocket Engineer. Afterwards a number
of revisions were made in the light of use in practice,
including adapting the program for timber beam
calculations. To date we have had no queries from local
councils when we have submitted printouts produced
by our program and I am happy that it is carrying out a
very useful function in my practice. Figure I is a typical
printout obtained from Pocket Engineer.

Another of my function is to prepare estimates for
small to medium size builders and each one tends to
pay his operators slightly different rates of pay. To
simplify this problem we developed the All-in-rate
calculator.

As programs go it is fairly simple. The standard
information is held on disc and the operator can move
the cursor around the screen and alter any figure that is
non-standard (this normally only takes a few minutes)
and then the machine quickly recalculates the rates. In
other words, it acts like a specialised spreadsheet. The
program then also allows several “gang rates” to be
produced. Figure II shows a typical printout.

When I bought the first BBC Micro it had always
been my intention to put my accounts through it, for
two main reasons. The first was that like most small

BEAM ROMEWT CALCULATION FOR [Desonstration Furposes
BEAR LENETH [5 2,00 setres
Bram slze is 176 = 102 [ 3 Ta &

LOADTWG CALOULATION FOR LDAD 1 2 el
ROCF L&D .00 i« 1.5 x  95.00 KB = b2 KM
SHOM LIDAD 2,00 3% o= GF5 KN live = 5.25 KM
CEILIMS LODAD .00 x 200 = Bh00 KB = 13T KN
FLOOR WETBHT 2.00 ® 2.00 x 0,00 KR = 1.1E KM
LIVE FLOOR LOAD .00 w Z.00 = 150.00 KB live = .89 KN
WALL LiwD 2.00 u .00 ® 244,80 KB - j4. 41 KM
WATER TAMK 1.00 « 1.00 x (00,00 KE - 0,98 KN
WATER LIME LDAD 1.00 & 1.00 = (84,00 kB live = 1.81 KM

T w N ] .00 KN - 0.00 KN
Total weight excluding beam is I9.41 KM
Total live load is [2941.04 M
Losding strosses arel-
Lioad .00
Dead lowd i I9.41 KN
Live load i 12941.048 W
Berding sosent 18 Height x Lengkh = 19. 70 ENa

A, 00

Shear stress is Wight = M. EY Hiem2

2,00 = Web Area
Deflection s Meight ® Lengthd = (.58 mE
8B.00 x Elastic modulws x Homent of Inertia

Total bending sosent in 19.70 KNa

maximen allowed herding sosent §s M. 21 ENw
Tatal shear stress is 20,89 N/mal

Al lowable shear strees is 100 N/ e

Total deflection is 9.58 e

allomed deflection is Limal 7380 = 5.5 ma

The bearing width is 203.00es

To produce a cospressive stress of O, 78N/ and

The length of the padstone/spresder shall be T4k, bbsm
lassuming central loadimg)

Iten Craftsaen rates
Wages at standard basic

rate productive time 52.88 wks ¥3.21 45978, 94
lost time allowance 1.06 whks 93.21 98, 80
Mon-productive overtime 4.38 wks 3.2 408, 25
Al lowance for bonus Flus 30, 00% 1630.79
Extra payments under
National Working Rule 3 46,80 wks 1.54 52,41
Bick pay 1.00 wks 0. 00
CITE levy 1.00 whks : T1.00
Public holiday pay 1.60 wks 108.03 172.684
Employer ‘s contribution to:
annual holiday pay scheme 47,00 whke 11.25 528,73
pension and death
benefit scheme 47,00 wks 0. B0 42.30
National Insurance 47.80 wks 16.26 7. 22
Beverence pay and sundry
costs Flus 1.50% 130,82
Employers liability and
third-party insurance Flus 2.00% 177.04
Total cost per annum 029,34
Total cost per hour 4,37
For the ratio of
1 foreman 0.00 craftsmen, and &.00 labourers

the all-in-rate is £4.05

For the ratio of

1 foreman 4.00 craftsmen, and 0.00 labourers
the all-in-rate is £4.90
For the ratio of

1 foresan &.00 craftesmen, and 4.00 labourers
the all-in-rate is C£7.04
For the ratio of

2.00 eraftsmen, and .00 ]abourers

the all-in-rate is £&,24

77.56
79. 54

-

0,49

92,04
11.25

0. %0
13.65

Labourer rates

4207.13
84,33
J4B.47
1391.97

22.T4

0. 00
18.00
147.26

a928.73-

42.30
&b2.03

111.79
131.29

TS, 06
3. 74

Figure I: Typical printout using Pocket Engineer

Figure II: Sample from All-in-rate calculator

companies, keeping track of “aged debtors” is always a
problem, but I could see that with the correct program
bad payers could easily be recorded and statements
sent out. The other reason is that one of my faults is I
am not trained at book-keeping and double entry might
just as well by hieroglyphics as far as [ am concerned.
I have to confess that my attempts at finding the
right program for my accounts cost me a lot of money.
I tried a small accounts package from one well known
company and found it disappointing. I then tried
another package and this was also ineffective.

I finally decided to lash out and buy the package
from Meadow Computers and we immediately struck
gold. Like Victor Kiam — no, I didn’t buy the company
— we were so impressed that we asked if we could
market the program ourselves, and Meadow agreed.
Steve now processes all our accounts using the
Meadow program and we are looking after the books
of another company using this system.

In the meantime Steve had been busy writing a price
book program which would automatically update rates
for my use when preparing estimates, and we are now
integrating this with a package aimed at quantity
surveyors and estimators.

So what is my evaluation of the BBC Micro as a
computer suitable for small business? My answer, as
you have probably guessed, is “excellent”. We have, as
previously indicated, now bought a Master, and it is
already earning its keep. The standard packages View
and Viewsheet are very well thought out in my opinion.
So much so that I am now putting all my valuations on
Viewsheet and I reckon that a valuation which
normally would take me two hours can now be worked
out and printed in under five minutes.

Will 1 be upgrading the Master with .one of the
second processors? Probably, but it is amazing what
you can do with 128k. L3
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BY now you should have formulae and their relatives
springing up absolutely everywhere on your
spreadsheets. But while we've used formulae and
duplicated them we've never really said what can go
into making them up. .

This month we’ll take a closer look at how the
formulae are actually put together using operators.
These operators are the signs like + and — which tell
the spreadsheet what we want doing to the values in its
cells.

The formulae used in our first spreadsheet, shown in
Figure I, should cause no anxiety.

Columns A and B are filled with data while column
C is used to label the formulae that lurk unseen in the
cells in column D. Remember that you don’t see the
actual formula inside the cell, just its result.

However it's not hidden away beyond recall. If you
make the cell the active cell by moving the cursor there
the formula appears in the status area above the grid.

It’s not hard to see that the values in D1 and D2 are
the results of an addition and subtraction respectively.
If you remember that the computer uses * for multiply
and / for divide the origin of the numbers in D3 and D4
is no mystery, either.

So the formulae for simple sums are simple, and
we’ve seen from previous examples how we can have
more than two cells in a formula linked by pluses and
minuses such as:

A1+B1-C1+D1
AS~B2+B1
B2-C3-D1

However when we get to using multiplication and
division signs in formulae made up of three or more
cells there can be a bit of a problem. To see what 1
mean, consider this: What is the result bf 2+2*27 Is it
6 or 87 It all depends on which we do first, the adding
or the multiplying.

If we do the adding first we have 2+2Z giving 4 which
the *2 then turns into 8. If we do the multiplication first
the 2*2 results in 4 and this is added to the first 2 to give
6.

There has to be a rule to sort out this confusion and it
is grandly named as the rule of operator precedence.
Basically this says that the second way of doing things
— the multiplication before the addition — is the right
way of doing things.

In. fact it’s the way you normally do things without

............. Pl oal iy el (R I e e
1 1.00 2.00 Al+Bl 3.00
2 3.00 4,00 B2—A2 1.00
3 5.00 6.00 A3*B3 30.00
4 4.00 8.00 B4/A4 2.00
5
6
Figure I: Facile formulae

Plus and
minus are
smooth
operators

In part 5 of his series

on spreadsheets NIGEL
PETERS looks at how
formulae are put together

thinking. The rule also says that if you want a bit of the
formula done out of order you surround it with
brackets. So (2+2)*2 would give us 8 as the brackets
mean “do the enclosed bit before all else™. If you want
to know more about operator precedence take a look at
the panel opposite.

As 1 said it’s the way most of us do our sums
anyway, and it’s the way Mini Office tackles its
formulae. So why have | mentioned it? The answer is
that some spreadsheets DON'T do it that way.

They just take each pair of terms starting from the
left and apply whatever operator is between them, then
pair that with the next term and so on. This is the
technique that has 2+2*2 giving 8.

It’s based on the way a pocket calculator works —
though who counts pockets? — and since a spreadsheet
is a glorified calculator, I suppose there is some
justification. Still it does produce confusion at times.

The moral of all this is if you’ve got a spreadsheet §
other than Mini Office and you find that some of my ¥
formulae give weird results check the manual for the
operator precedence it uses. Don’t worry, you can
always apply a liberal dose of brackets to any formulae
to force the spreadsheet to use the terms in the order
you want. Figure Il shows some simple examples.

The formula in A4, A1+BI1*CI1, takes the values
from the specified cells and does the sum following the
normal operator precedence. So the multiplication 4*6
is done first, then the 2 is added, giving the 26 that
appears in Ad.

The formula in A5 gives a very different result even
though it uses the same figures and operators — the +
and *. This is because the brackets change the order in
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_ order of the figu
_ r
1s dealt with first doesn’t mgatt:j

or Operators, gs they are called —

: e af and minys,
Operations jsp’t IMportant, Try m’ﬂ;sg{?rder i

2=3+4

N your head, on Paper or usin

you’]] i

2 .SE? this, The Same applies wh
pression’s Operators g i hein

Or a mixture of both. Try;

24384, 34244
68/2/4,64/4/2

obscure. Take ¢p i
; mfort in
sums. follomire e 3 the fact that if Youdo yoyr
answers, So
Mmultiplied by

Wwhich gives the answer 22 Ge

Operatoy
Precedence

then do a) the divie:
divisiong and B
finally do the additions and Sus;rl;:“l!?‘matmns and
To put it another way: Ctions.

() comes before # and /
which come before + and -

This is the rule the Spreadsheet

i .
formulge that s eak

. the reasons fo

applying thES"ruJe to si
0 81X plus ej
WO we haye 6+8%2 giviﬁg sﬁilfgl

confi i . t your s
-512!3;&!3!1 A t;:n this. If we'd wanted six to pe a‘:jf::éiﬂhﬂf:t to
and you’ll find thge the operat; "ihDuIde result of that ¢ be multiplied b to eight
ﬂrde;., They gi;e the same resf:;jﬁ can occur in any ¢ use brackets ag in: Y two we
divide operators are mil;el:jﬂl?] fUS and muitiply, The part j o

we've 80t problems, What ; P In orie €Xpression
i . atif R

phil.': '?fgl multiplied by “:rn"-;'c are asked what s six
1t 14— six plus eight — payteiva:

as the result, or 6 piu f‘l ’ multiplied by 2, Biving 28

e : = tWo times eight _ iy
€ get two different results deptndifg on E::SE

Operator jg
Perator is obeyed fipgt. To sort this confusion oyt
ule, and the rule js:

which the expression is evaluated.

MNow the addition is done first, producing 6, and the
multiplication is done next, giving 36. It’s the same with
the formulae in A6 and A7. The brackets affect the way
the formula is tackled by the spreadsheet and hence the
result.

Let’s move on from operator precedence and take a
look at another aspect of our formulae. After all so far
we've stuck to +, —, * and / with the odd bit of
bracketing here and there. There are three more
operators we can use in Mini Office I1. Figure 111 shows

them in action.
Looking at row 2 it’s easy to see that cell E2 holds

>

multiplication.
€Xpressions:

n brackets jg done fj

: irst, then th
Try using the rules ¢o solve th:

4*848/24+2
4%(8 +8/2)+2
4'[3+3}f{2+2}
3*—7421%2/7
1 +2'2+3;’3—3

i , .
nd have yoyr Spreadsheet check Your results

¥ e B R e e D
| 2.00 4,00 6.00
2 60.00 10.00 5.00
3
4 26.00 Al+BI*Cl
5 36.00 (Al+B1)*CI
6 11.00 A2/B2+C2
7 4.00 A2/(B2+C2)
8

Figure I1: Operators, brackets and

Sl RGP e L
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'IlnI!llllntlIllliB}ItlliltElll1l|llnt||llllEl.||l|11F|Il||l|E||||1l|H
| UNIT  COST ITEM A 20.00 PRICE ITEM A 19.00
2 UNIT COST ITEM B 10.00 PRICE ITEM B 11.00
3 UNIT COST ITEMC 15.00 PRICE ITENC 17.08
4
S  UNIT PROFIT ITEM A -1.08@ (H1-D1)
6 UNIT PROFIT ITEMB  1.00 (H2-D2)
7  UNIT PROFIT ITEMC 2.8 (H3-D3)
8
§ SALES ITEM A 100.020 i
i1 SALES ITEM B 20d.00 |
i1 SALES ITEMC 150.00 TOTAL PROFIT 400.00 |
12
13 GRDSS PROFIT ITEM A -100.00 MOST PROFIT 3Jge.o@
14 GROSS PROFIT ITEM B 200.00 :
15 BROSS PROFIT ITEM C 380.80 LEAST PROFIT ~100.00 | mosiottons coing
the new operators

From Page 95

the sum of the three cells to the left. Now I could have
got this result by putting the formula B2+C2+D2 into
cell E2. However what I used was B2 # D2 which does
exactly the same thing.

The hash sign, 3 , tells the spreadsheet that it is to
add all the values found in the cells between the cell
numbers specified to its right and left, inclusive. In this
case the range is from B2 to D2, so the valuesin B2, C2
and D2 are summed and put in E2.

It's a very useful operation to have in a spreadsheet.
Time and time again rows of numbers are summed and
being able to use # between the extreme cells of the
range saves a lot of typing. You can avoid lines like
Al+B1+Cl+ ... +N1+01 with A1#0O1.

It’s not just stuck to rows — you can use it to add
columns of figures, as you'll see if you look at column B
of Figure III. Here I could have used B2+B3+B4 but
instead 1 made a hash of it with B2#B4. In this case it
didn't save me much typing but in practice it's
invaluable.

Still with Figure III, take a look at cell E3 and see if
you can work out how it relates to the other ones on
that row, It is in fact the largest value in that row and
was found with the formula >[B3D3].

The > tells the spreadsheet that you want the largest
value while the cells inside the brackets give the range,

in this case from B3 to D3 inclusive. Incidentally if

your micro is in Mode 7, which it is at power-up, then
the square brackets [ and | appear as arrows. Don’t be
worried, it still works.

Not only does it work with rows, it also applies to
columns. The >[] operator is in use in column C of the
spreadsheet. I think you’ll agree that 9 is the largest
value in 7, 2 and 9.

It seems logical that if we can find the largest figure
in a row or column of cells we should also be able to
find the smallest. This is done with the <[] operator. In
row 4 the formula <[B4D4] is used to pick out the

lowest of the values and place it in E4.

Similarly D5 contains <[D2D4] which plucks the
minimum value from the D column. Figure IV shows
all the formulae used. While the actual symbols used
may vary from spreadsheet to spreadsheet you’ll find
these operations on most of them.

While operator precedence may seem a bit academic
— until you run into problems of your own — I hope you
can see how the three new operations we've learnt
come in useful. After all most financial calculations
involve adding rows of columns and figures, and who
isn’t looking for the lowest cost and largest profit?

Figure V is a simple but practical use of a
spreadsheet to show how the profits from three product
lines vary with unit costs and sales. Can you figure out
how the profit figures are arrived at? It should come as
no surprise to learn that the formulae involve our three
new operators.
® That’s where we'll leave it for now. More next time as
we move from formulae to manipulating the
spreadsheet itself.

|‘il“llHl-llfIFHIililllElililllnl'l‘ll‘E
1

z .08 7.00  b.00 14,00
3 g.0¢ 2.0 400 6.00
4 J.e0 9.0 5.80 3.00
3 12,80 9.00 4.0

b

Figure IIT: Three new operations

IIIIllinliIIIIf’ilIll‘lEiII‘I‘Inllfll’llE

l.ee 7.0 b6.08 B2ND2
8.0 2.0  A.00 )[BIDI)
J.oe  9.0e  5.00 ([BADM)
B2#B4 H[C2CA] <[D2D4]

o= LA - Gl B e

Figure IV: Three new operalors in use
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What it offers the BBC Micro user . .

Electronic mail is much
heaper than the post

The mailbox that
-is always open

Sending mailbox messages to other subscribers,
#iose numbers are rapidly growing, s the
theapest form of communication possible. You
@n send a message of any length to another
mailbox for less than the cost of a first-class

samp. And it doesn't cost a penny more to send
the same message to 500 different mailbaxes!
Eren a message sent to a mailbox on the other
ide of the world only costs 30p.

The biggest bulletin

o often all you get is the engaged tone. But
bith the MicroLink bulletin board there is no
it to the number of people using it at the
ame time. And no limit to the number of
mlegories that can be displayed on the board,

ive your micro
inframe power

ith MicroLink your micro becomes a terminal
directly to the Telecom Gold mainframe
puter, and able to tap its tremendous power
versatility. Right away you'll be able to use

number-crunching programs that can only
on a mainframe.

Go teleshopping on
vour micro

MicroLink is in operation 24 hours a day, every
day. That means you can access your mailbox
whenever you want, and from wherever you are
... home, office, airport — even a hotel bedroom
or golf club! No-one needs to know where you
are when you send your message.

We're onlya local
phone call away

The majority of MicroLink subseribers can
connect to our mainframe computer in London
by making a local phone call. This is possible
because they use British Telecom’s PSS system,
which has access points all over Britain. A local
phone call is all you need, too, for direct access
via MicroLink to all the other countries
belonging to the international Dialcom system.

Telemessages - at
a third off

The modem equivalent of the telegram is the
telemessage. Send it before 10pm and delivery is
guaranteed by first post the following day (except
Sunday). The service was intended for people
phoning their message to the operator, which

‘costs £3.50 for 50 words. But you can now use

it via MicroLink, for only £1.25 for up to 350
words! For an extra 65p your message can be
delivered in an attractive greetings card.

With MicroLink you can study the British Rail
timetable — and then buy your ticket in advance,
You can book theatre tickets. And even order a
bouquet of flowers. I's all part of the tele-
shopping revolution!

Send and receive
telex messages

With MicroLink you can turn your microintoa
telex machine, and can send and receive telex

" messages of any length. You will be able to

communicate directly to 96,000 telex subscribers
in the UK, 1} million worldwide - and even with
ships at sea via the telex satellite network.
Business people can now send and receive
telexes after office hours, from home or when
travelling,

What does it
all cost?

Considering all the services you have on tap,
MicroLink is remarkably inexpensive. You pay a
once-only registration fee of £5, and then a
standing charge of just £3 a month. On-line
costs are 3.5p a minute (between 7pm and 8am)
or 11p a minute during office hours. There is an
additional 2.5p a minute PSS charge if you are
calling from outside the 01- London call area.
Charges for telex, telemessages and storage of
files are given on the next page.
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How much it costs to use MicroLink

Initial registration fee: £5.

Standing charge: £3 per calendar month or
part.

Connect charge: 3.5p per minute or part -
cheap rate; 11p per minute or part — standard
rate.

Applicable for duration of connection to the Sendce
Minimum charge: 1 minute.

Cheap rate is from 7pm to Bam, Monday to Friday, all
day Saturday and Sundaoy and public holidays;
Standard rate is from Hgm to 7pm, Monday to Friday,
excluding public holidays.

Filing charge: 20p per unit of 2,048
characters per month,

Applicable for storage of information, such as telex.
short codes and mall files. The number of units used is
an average calculoted by reference to a daily sample.

Telex registration: £10.

Outgoing telex: 55p per 100 characters
(UK); 11p per 100 (Europe); 18p per 100 (M.
America); £1.25 per 400 (Rest of world); £2.75
per 400 (Ships at sea).

Deferred messages sent on the night service are
subject to a 10 per cent discount

Incoming telex: No charge.

It s not possible to deliver a telex without a mailbox
reference. [f o telex is received without a mailbox
reference the sender will be aduvised of non-delivery
and asked to provide a mailbox address.

Each user validated for telex and using the facility will

fncur a charge of 6 storage units a month, Further
storoge charges could be incurred depending on the
amount of telex storage and the use made of short
code and message file facilities

MicroLink PSS service: 2.5p per minute or
part (300 baud); 3p per minute or part
(1200/75 baud).

Only applies to users outside the 01-London call areo.

Telemessages: £1.45 for up to 350 words.

Telemessages can be sent with an lllustrated greetings
card for 75p extra.

Hadiopaging: Mo charge.
If vou have a BT Radiopager you can be paged

automnatically whenever o message is waiting in your
miibox.

International Mail: For the first 2,048
characters — 20p to Germany and Denmark;
30p to USA, Australia, Canada, Singapore,
Hong Kong and Israel. For additional 1,024
characters - 10p; 15p.

These charges relate to the tronsmission of
information by the Dialcom service to other Dialcom
services outside the UK and the Isle of Man. Multiple
copies to addresses on the same spsterm host incur only
pne transmission charge

Billing and Payment: All charges quoted are
exclusive of VAT, Currently all bills are rendered
monthly,

Software over
the telephone

MicroLink is setting up a central store of
software programs which you'll be able to
download directly into your micro. The range
include games, utilities, educational and bus
programis, and will cover all the most popular
makes of micros. '

Talk to the world
- by satellite

MicroLink is part of the international Dialcom
network. In the USA, Australia and a growing
number of other countries there are many
thousands of users with electronic mailboxes
like yours. You can contact them just as easilyi
you do users in Britain — the only difference is
that the messages from your keyboard go
speeding around the world via satellite.

What you need to
access MicroLink

You must have three things in order to use
MicroLink: a computer (it can be any make of
micro, hand-held device or even an electronic.
hypewriter provided it has communications
facilities), a modem (it can be a simple Prestel
type using 1200/75 baud, or a more
sophisticated one operating at 300/300 or
1200/1200 baud), and appropriate
communications software.

U S G —————C—— S P AR e T B

Miicrolink

in association with 2

TELECOM GOLD [}

Application Form

Payment

Name BEREEEARSERENEEN RS URBETEEE
Position BEAHNERGENLGRVEE LT R EEE T
oS Y O I S O S A
Address P B Edal Bepch el b Jeck Il b o kLT
R S R TR DO R e e
Postcode [ [ [ 1 [ | 1 1] Daytimetelephone [ | [ [ [ [ [ [ 11
Cmmntﬂis-ewlm
Al 10 doys S vlion o melbos. | AT

/We hereby apply to join MicroLink

(/1 O 1 enclose my cheque for £5 payable to Database
Publications as registration fee to Microlink.

(/1 O 1 also wish to use Telex. | authorise you to charge an
additional £10 to my initial bill for validation.

01 [ confirm that | am over 18 years of age.

J& 1 confirm that | accept the terms and conditions for the
time being in force, a copy of which are available on

request.
lintend to use the following computer
Signature
Date

FOR OFFICE USE ONLY:
Mailbox assigned
Start date

Password

SEND TO: MUS

MicroLink

Database Publications
Europa House

68 Chester Road
Hazel Grove
Stockport SK7 5NY.

* Telecom Gold is a rodemark of British Telecommunications pic.

Whilst Database Publications Lid is the supplier of all the services to you, the commission and
billing thereof will be handled by Telecom Gold as agents for Database Publications Ltd.
Date of first payment to be on 15th of month following commencement.

.Please complete billing authorisation form A, B or C below:

A. Direct Debiting Mandate (Enter full postal address of Bank Branch)

" 7% (2% 0B B T 0 S O N e A R B D
CEEEREER T ol Rl Bsbok eyl olo iy
606 3 0 0 e 0 O R U o R

1/We authorise you until further notice in writing to charge to my/our account with you on or immed
after 15th day of each month unspecified amounts which may be debited thereto at the instance of Bri§
Telecommunications plc = TELECOM GOLD by Direct Debit. Bills are issued 10 days before debit is processs

Mame of Account to be debited |l[[J_||1|T]I|]l]|iF|
3 U560 8 L 60 o T

Account Mumber

B. Please debit my/our
Access/Visa/"American Express .

% 19 58 W 51 UL D R O R B

* Querseas subscribers only

1/We authorise you until further notice in writing to charge to my/our account with you on or immed
after 15th day of each month unspecified amounts which may be debited thereto at the instance of Be
Telecommunications ple - TELECOM GOLD. Bills are issued 10 days before charge is applied to your accou

Signature
C. Please invoice the company/authority.

(/10 1i you select this option, which is ONLY AVAILABLE to government establishments and Publk
Limited Companies, we will require an OFFICIAL ORDER to accept unspecified amounts.

Date
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:i:f EVERY time I visit a night club or a Usi h Sk hexagons similar to an adventure game

5 disco | always seem to spend more time sing the ar}' 0 e type boar_d. The colour nf_ea:.fh hexagon -

reste| studying the light show than dancing. cartoon animator, is determined by the data in lines 150 to
This might be due to the fact that I have ROBIN NIXON 23(]'-_

4 never quite mastered the art of moving shows how to make Line 110 then turns sets of hexa_guns
my extremeties in the direction I intend. itl flash on and off, mostly in IUII‘T'I bU[IWEth a

B - Anyhow 1 have long wanted to your title pages flash. random element thrown in to simulate

irnediatehs
 of British
rocessed.

and Listing 1 is the result.

produce a simulation of a light show,

I approached the project in much the

a0 REM (c) The Micro User

100 MODEZ:VDUZ3;8202;0;0;0;:FORY1=9
SRTDOSTEP-192: FORXX=43T01215SSTEP120:R
EADCX:PROCCIRCLE (XX, YX,44,C%,85) tNEXT
1L, YL:FORYX=B43T0128STEP=192: FORNX=12
TT01183STEP129: READCY: PROCCIRCLE (XX, Y
1,64,C%,B3) e NEXTIY, YL

110 FORXX=1T015:VDUL9,XY,RNDI7)0;0
:FORZ=1TO100: NEXT:VDU19,X%,05050,19,R
ND(15),RND(B)=1;0;0:NEXT2B0TO110

120 DEFPROCCIRCLE (XD%,YO0X,RY,C¥,FY)

130 GCOLO,CX:PLOT4, XOL+SIN(O) #RY, Y0
L+COS(0) #R%:FORI=0TOPI#2 STEPP1/3: IFF
L=B3 PLOT4,X0%, Y0¥

140 PLOTFX,XOX45IN(T)#RY,YDX+CO0SI(1)
#RL:NEXT: ENDPROC

150 DATA 7,11,11,10,1,1,10,11,11,7

140 DATA 8,13,13,9,3,3,9,13,13,8

170 DATA 1,2,3,15,4,4,15,3,2,1

180 DATA 8,13,13,9,3,3,9,13,13,8

190 DATA 7,11,11,10,1,1,10,11,11,7

200 DATA 12,6,5,14,2,14,5,6,12

210 DATA 1,2,3,15,4,15,3,2,1

220 DATA 1,2,3,15,4,15,3,2,1

230 DATA 12,6,5,14,2,14,5,8,12

Listing I

way | assume an animator would a
cartoon.

As you know, an animated cartoon is
made up of a sequence of frames that
are shown one after another giving the
dppearance ﬂf‘ movement.

To achieve this effect on a micro
would require extremely high speed
drawing procedures — much faster than
the BBC Micro is capable of — or access
to a laser disc. But then it occurred to
me, why not use VDU19?

The most common use for VDU19 is
to select the actual colour you wish to be
displayed for each logical colour in
modes that do not allow for 16 colours.

You will find a clear explanation on
Page 382 of the User Guide.

YDUI9 1s, however, also a very

powerful command for certain types of

high speed animation. Using VDUI19 it
15 possible to draw a set of frames —each
in a different colour — and then *“turn
them on and off™ at the right time.

The trick is to ensure that none of the
frames overlap. The following examples
use Mode 2, as this offers the widest
range of colours.

I chose hexagons for the main theme
as they tesselate well and can be used as
building blocks for ather shapes.

Line 100 of Listing I draws a board of

musical off-beats. Ideally this program
should be connected to the ADVAL
(Analog to Digital VALue) port so that
it could be activated by a sound input.

Disc drive owners could type in line
105:

105 #5AVE HEXAGON 3000 8OO0

Then use Listing II to save having to
wait for the “board” to be drawn in
future.

One example of graphics that has
always fascinated me is objects rotating
on the screen. Listing IIl is a program
that produces a Catherine wheel effect.

PROCCIRCLE draws a circle which
looks much like a pie chart with each of
the segments drawn in consecutive
colours 1 to 15 and then back to 1 again,
and so on. Colour 0 is not used as 1t is
kept for the background.

Lines 130 to 150 turn each colour on

= 4

50 REM (c) The Micro User

100 MODE2:YDU23;8202;0;050;:FORXE=1
TO15:VDUL9, XX, 0;0;0:NEXT:#L0. HEXAGON

110 FORX%=1T015:VDU19,X%,RND(7) 3030
tFORI=1TO100:NEXT: VDU19,XX,0500,19,R
ND(13) ,RND(8)=1;0;0:NEXT:GOTOL10

Listing IT
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21st. Software........

PRESENTS A SELECTION OF HARDWARE, UTILITIES & SOFTWARE FOR THE BEC MICRD

TYNESOFT'S COMMONWEALTH GAMES *ell Us GOLD'S DR SOFT'S
Cass. £7.95 Disc £11.95 OUR PRICE £6.75 OUR PRICE £10.85 BOUNTY BOB STRIKES BACK DOUBLE PHANTOM
US DRAG RACING Cass. £9.95 OUR £8.95 2 BBC MICRO'S WIRED FOR 15T
Cass. £6.95 Disc £8.95 OUR PRICE £5.95 OUR PRICE £7.65 SPY HUNTER MULTI-USER SIMULATION
VINDALDOD Cass. £9.95 OUR £8.95 R.A.P. £18.956 OUR PRICE £18.856
wett Cass. £7.95 Disc £9.95 RAID OVER MOSCOW \Includes Lesd)

OUR PRICE £6.75 DUR PRICE £8.75 Disc £9.85 OUR £8.95 Disc only
ALLIGATA'S

MINI OFFICE Il welt SUPERIDR SOFTWARE *é\
R.R.P. OUR PRICE

b '"i'f.l’.'f" SUPER 3 PACK (BBC)
3 CASSETTES
RRP. PRICE (Converted from MOON MISSION DECATHLOM (disc) £995 £8.85
Cesz£1485 £1285 WHO DARES
WINS || (disc) £9.95

e R Spectrum| BMX ON THE MOON
3" £1995 £17.95 kg TNt = T QUIZ DUEST (disc) £9.95
OuUR

GEMINI'S
OFFICE MATE
Cass. or Disc £12.00 OUR PRICE £11.00
OFFICE MASTER
Cass. or Disc £25.00 OUR PRICE £22.50
MONEY MANAGEMENT
Disc A.AP. £12.86 OUR PRICE £11.685

ELITES
BOME JACK
Cass. £9.95 OUR £8.95
Disc £14.95 DUR £13.65
AIRWOLF
Cass. £9.95 OUR £8.95
Disc £14.95 OUR £13.65

VINE MICROS ROM SOFTWARE
ADDCOM
A.AP. £28.00 OUR PRICE £26.00

REPLAY
AAFP. £35.00 OUR PRICE £31.50

£8.95 -
Please state Op. system

£8.95

OUR PRICE £7.85 GREAT VALUE ALL 3 FOR JUST £6.95

OUR
RRP. PRICE

OuUR
R.R.P. PRICE
LGL. {Desc version same price)
Micro Maths (24 progs ‘D’ Level) 24.50
Micro English (24 progs ‘0" Level) 2450
Miega Maths |'A’ Level 24 50
Micro Franch 0" Level 24 .80
LONGMAN'S SOFTWARE
First Moves (Chess 8-+ | 8.85
Masbes Key (Typing Tutor} 985
LEISURE GENIUS |Disc add £2) REDSHIFT
Scrabble 12.85 English Ciwil War
12.85 ROBICO SOFTWARE (Disc wersssn add £2)
Banjax R
9.86 Ereling 195
2495 Enthas 7 |disc) 17.85
9485 |sland of Xaan 995
.85 Rick Hanson b95
6.95 SHARDS |* Dise version add £3)
9495 Mystery of Java Star
9495

985
595
B6.95

145

8495
1395
B.85

B.9%5
MELBEOURNE HOUSE
Classic Adventure BA5
Hempatead B85
Termmalings 686
Hobbit |cas.) 14.95
95 i Hobhit {dese) 17.95
95 Expleding Fist {cas. | 095
] Explesfing Fist (disc) 14.95
MICRO ER iDisc wversion wdd £2]
DOr WhaiTarrr Mines 1806
Castle Quest 12.95
Ghouls 105
Swag B35
Chess 1.86
Killer Ganlla
Lxa.
Felix in Factony
Cybartron T.85
Stock Car B.95 Space FiLm
MIRRORSOFT |Disc version add £3) Tempest
Caunt with Dliver 7.95 Repten™
Look Sharp 7.85 Ouath Stl_r'
First Steps B.95 Repten 2
Here/There with Mr Men 1.85 Citaei
Cuick Thinking - 8.95 Spesch®
Starsamker 9485 J Karats Combat |cas.)
Haurier S1rike Foree 995 B.95 Karste Comban |disc)
Word Games 9495 B85 Thinast [cas.) ]
M.C. LOTHLORIEN Thrast [disc) 11.95
Fedests B95 585 TYNESOFT (*Disc wersions sdd £3)

OUuR
R.AP. PRICE
985  BOS

1295
B85

B3
B85

B8

895
BI%
1645
B85
B.95

.85
5.95
B9

RR.P.

12.00
12.00
3450
2150
15.00
25.00
12.00
40.00
35.00

CLARES
Prafile disel
Fontwisa |disc)
Brom AOM
Brom idisc)
Aeplica 10 idisc)
Emhanced Beta Base (disc|
Bete Base Utilities (disc)
Macrom Haom
Macrom Disc
COMSOFT
Serpents Laie
Playbox
5.A.5. Commands
DR. SOFT |* Disc 40T add £2)
10,45 747 Flight Sim."
15.95 Phanton Cambat™
B.95 DACL.
10.45 Flight Sim 74T |DACC)
B35 Bobiy Charlvon Sooter
10.50 DATABASE (Discs add £3)
B95 Red Arrows BAas
R95 DURELL MARTECH
a5 Mhuneshalt
Baian Jacks Superstars
1.95 Combet Lynx
1.85 Edudie Kidd Jump
1495 lGashame's Castle
185 Gaof Capes
B.95 ELITE
Commanda {cas | 595
Commands {disc) 14.95
EPIC SOFTWARE (Dwuc versions add £2)
The Wheel of Fortume cas 895
Castle Framkensigin cas. 1
The Duest of the Hely Grail cas !
Kingdom af Klein cas 7
GOLEM LTI (For disc versson add £2)
Education | B0
Education |1
Fun with Words

AARDVAAK SDFTWARE
falaga

Frak

ACORNSODFT
Wiewsgell Aom

Elitn lcas.}

Aews [cas.)

Revs [discl

Aevs 4 tracks |cass)
Aovs 4 tracks |disc)
Majsc Mushrooams | cas |
Magic Mushrooms {duss)
Autator leas.|

Bwiator {dise)

Maze |cas.)

Mazoe [discl

Bcheton |dise]

Firebug [ces.]

Fumbug Idiscl

Snooker |cas.)

Sngodar |dizc)

Labyrinth {eas.)
Gateway 1o Karos (cas |
Ki m of Hamil {eas |
ACORNSDFT/BES
Hapgry Letiers

Timeman Dne

Happy Numbars
JWardhang

03
lcpﬂufuumnnn
German

Freneh

Italian

Spanizh
ADDICTIVE GAMES
Fasziball Manapger

Secrat Diary of Adian Mole®
185 DASIS
B.95

6495
145

35.55
1295
1295
16,85

B35
11.65
1165
13.45
13.25
15.25

B35

Aces High 14.95
OCEAN

Maich Day 2.95
QUALSOFT (Disc versions sdd £3]
Mexico ‘88

Diw. |

3985
14,95
1485
17.85
945
1285
12.95
1495
1445
17.85
995
11.50
1785
4495
11.50
945
11.50
9495
995
4495

Moropaly

LEVEL 8

Price of Magyck
Adventure Deest
Cologsad Adweniure
Dungeon Adventure
Emerald Isle

Loeds ol Time
Aeturn to Edan
Snerwhall

The Worm of Paradise
Fed Moan
LLAMASOFT
Colowrspace (cas |
MACSEN SOFT
Treasure Hum
Blotk Buaters

435
495
4495

195
595
185
B6.95
.95

0.05 Wheoopsy =~
1185 Waoadbusy End
SHIELD
0 Lawed Miatig Ex 885 8.95
0 Lewed Chemigiry Ex. 995 B.95
{0 Laved Physics Ex. 995 B.95
SOFTWARE INVASION (* Disc add £3)

30 Baenb Alley 7.95 .85
Gunsmoke 6.85
Blitziormig” 6.95
Supes Fool 6.95
Vortex .95
Jet Bowt 6.95
30 Geand Prix®

Eagles Wing

Stairway 1o Hell®
Chiphesier

SOFTWARE PROJECTS
Manic Mang

Lode Runsed
gl.'ll.IIHHEI.:EEI FT

B.9%
145
B.A%
186
185
B.95

835
BAas
B35
BAa%

7.85
1.85
7185
7.85
788
9.85
1.856
12856
755

1.05
885

1295
1295
1295
12,96

7.95
885

895
6.95
695
6.95
886
6.95
695

6.95
895
8.95

Batfin
ADVENTURE INT:
{Grambing

The Hulk
Sgaderman
Adsentureland

The Cownt
Mystery Funhouse
Habin of Sharewood
ALLIGATA

San of Blagga
Camisact Bodge
Nighbworid
ANIRDG (Discs 40T add £2)
Jup Jel
ATARISDFT
Prale Posstion
Robatma
BEEBUGSOFT
Tonlkst Plus (ROM|
Ramet [ROM)
Studin Eight icass)

1.50
TI'I"T B.00
SUPERIOR SOFTWARE {®Disc version add £2)
Mr Wiz 1.95 635
Smash and Grab 1.86 B85
Owerdrive

Battletank

Wiadlaby

7.00
1.00
.00
1.00
1.55
7.86
7.95

686
8.95
6.85

Heathrow A T.C

Fantasia Diamaond
Gouthern Belle
ASL/ICON SOFTWARE
Cavoman Capers
Cantragiion

Flig

Blug Eyes 11 | cas.)
Frankenstein 2000
INCENTIVE

Moon Cresta {cas )

Moom Cresta |disc]
Graphic Adv. Creator (cas.)
Graphic Adv. Creator |disc]
IMAGINE

686
185
6.95
6.95
595

645
8495
2045
25.00

8.85 .
635
7.85
9.85

2286
27.85

885
895

3535
3150
15,25

Studio Eight [dise)

BUG BYTE

Twan Kingdom Valley {cas.}
Tenmis (caz )

20.00

2.95
285

Wirardomn

Yie Az Kumg Fu
Kumg Fu {disz)
Hypersparts {disc only)

1.85
945
12.85
1285

645
B85
11.65
11,85

Paras

Juobinny Feb
Special Dperations
Battlerone

645
B.95
E45
B.9%

5.95
595
5.896
5.95

| Bortham's Tent™
Mouseirag®
‘Winter Dlympics™®
Jet St Willy®

1.95
B85
1.95
B85

aas5

4495
495
495

B.95 LS. GOLD
Besch Head
Bruce Lee
Dambusters {dise

Bruce Lee {disc)

‘Waterloo
MICROBYTE
Er*Bart
Reversi
Pimball

KOSMOS SOFTWARE |Dise version add £1)
French Mistress A or B" § 145
German Masber & or B® 888 7145
Spanish Tutord or B* 835 745
1.95 Answar Back Jun. or Sen 985 B85 185

Answer Back Spart 985 B.95 MOSAIC (Dusc add £3) Tapper

.45 ldenidly Evirope 785 6.95 [Enk the Viking 195 6.95 Dambusiers
1.85 Fiebal Planat

1165 21st. Software Ltd. 15 Bridgefield Avenue, Wilmslow, Cheshire 5K9 2J5. Tel: (0625) 528885  Ouestprobe

ULTIMATE
ALL PRICES ARE INCLUSIVE OF VAT AND CARRIAGE

Atic Atac
OVERSEAS ORDERS PLEASE ADD £1.00 THEN 50p FOR 2ND and 3RD ITEMS EACH  *'™"°
We guarant=e all titles are originals. We offer a quick and reliable service. Most Electron and BBC titles are available on request with the guarantes of at least £1.00 off the AR.P.

Jack Atac [cas.}

Savage Pond (cas.)
Aobots

Criciet

Sterforce 7

CDS

Birdin Barrage

Steve Davis Snooker [cas.)
Steve Davis Snookes (disc
COMPUTER CONCEPTS
Interchart R0

Inbesshest AOM

195
2.85
.95
2.95

5.85
8.95
1455
1495
8.95
595
195
185

185
386

1.956
B35
1285

1.95

3680 Bk

56.35

33.00
50.00

Please send me: Cas. O Disc 0 40T O 80T Name

Please make chaques payable to:
21st Software.

Send orders to:

21st SOFTWARELTD, Dept. MU
15 Bridgefield Avenue,
Wilmslow, Cheshire SK9 2JS
Tel: Wilmslow (0625) 528885

TOTAL £
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From Page 99

and off in turn.
You may have noticed the delay loop
in line 140:

140 FOR I=1 TO 40 : NEXT

This is included as VDUI19 works
faster than the micro can scan the
screen memory and display it, and
without the delay there are some very
peculiar effects.

The program takes a fair while to
draw the Catherine wheel. If you have a
disc drive you could, as in the above
example, add line 125 to Listing 111 and

| run Listing IV in future to save time:

125 #SAVE KATHWHL 3000 B0OO

There are many impressive effects

| that can be achieved quite simply using

VDU19, such as drawing a set of spirals
each inside the other and in a different
colour, then turning them on and off in
turn. Or several inter-connecting cogs to
simulate the insides of a clock — always
ensuring that none of the frames

overlap.

| must mention that the techniques
described in this article could not easily
be used for games programming. But

S0 REM (c) The Micro User

100 D¥=0:6%=0

110 MODE2:VDU23;8202:0;0;0;

120 FORS¥%=500T0205TEP-20:PROCCIRCLE
(644,511,5%,5,85) 1NEXT

130 FORX%=1T015

140 VDULS, XX,RND(7}:0;0: FORI=1T040:
NEXT

150 vDU19,%%,030;0:NEXT:BOTO130

140 DEFPROCCIRCLE (X0X,Y0X,RY,CX,FY)
16X=6%+1: 1F6%=3 BX=1

170 BCOLO,D%:PLOTH,X0%+SINIO)#RY, YD
%+C0S(0) #R¥%:FORZ=0TOP]#2 STEPP1/120:1
FFi=85 PLOTA, XO%, YO

180 PLOTFY, XOR#SIN(T)#RY,YOX+COS(T)
#RY

190 DX=Di+1:1FDY=1& DY=|

200 1F6%=1 GCOLO,DY ELSE BGCOLO,1&-D
i

210 NEXT:ENDPROC

Listing T

30 REM (c) The Micro User

100 MODE2:VDU23;8202;0;0;0;:FORXX=1
TO15:VDUI®, XX, 0;0;0: NEXT:#L0, KATHWHL

110 FORXX=1TO15:VDUL9, X2, RND(7)30:0
tFORZ=1TOA0: NEXT: VDULS, XX, 0;0;0:NEXT:
60TO110

Listing IV

they are ideal for title pages or
stand-alone graphics.

In finishing 1 will leave you with
another example of what VDUI19 can
do.

If you have a copy of Air Strike
(Micro User, May 1983), try replacing
lines 62 and 95 with the following and
see what happens when you crash:

62 vDU19,0,8,0,0,0,19,3,0,0,0,0:6C
OLO,1:FORNX=1T030: MOVEAL+32,BX-16:DRA
WRND (1280) ,RND11024) :VOU19,0,RND(7) 50
10,19, 1, RND(7) 103 0:NEXT

95 SOUNDO,2,4,50:FORNY=1T050: MOVEC
%+16,B%-16:DRAWRND (1280) ,RND(1024) :VD
ut9,0,RND(7);0:0,19,3,RNDCT7) 30501 NEXT

e

&
ba /SLAND1[06]C

AVAYAYAVYAVAVAYAVAVAVAVAVAVAY

SYSTEM SoFTWARE

N R U TR RR | |
NOTE:  THE MUSIKE SYSTEM J
: 1
N (2 the most advanced micro based wusic =
program for the BBC microcomputer |
o (s Sgphisticated, wet Simple to se f
o Features wparalleled create, edit, play {
and print tunes facilties .
o His a Song and Sownd Library getting
EVEryone Of " On EHE right  mote
o Even the wstruction Manmal has been F
applanded
N IT IS MORE THAN JUST WORTH
NOTING !
> BUY THE MUSIC SYSTEM
TQJDA? il v :_
DEC PACK: EDITOR - SYNTHESISER - KEYBOARD © LINKER - PRINTOUT - SONG AND SOUND £y k& ogps O
UBRARY © £29.95 INC WAT. CASSETTE 1 KEYBOARD - SYNTHESISER - SOUND LIBRARY - E14 95
NC VAT, CASSETTE 2. EDITOR - PRINTOUT - SONG AND SOUND LIBRARY - 1495 INC VAT PLEASE lll
ADD £1.25 PAP PER ORDER BT BB a0
ADDITIOMNAL SONG LIBRARY DISC 2 TOCCATA AND CAROLS —
BACH 5 AN WALUGH ORIGINALS - & OLD FAVOURITES
NEW UTILITIES DISC. KEYBOARD —w MUSIC FILE CONVERTER + PLAY FROM | AEDERS T Sve nED
| MUSIC FILE CONVERTER -~ MUSIC EDITOR FILE CONVERTER : e ?EJEE FEHTTL E-t::'re!.ac.":wr_ SHEFFIELD 510 2BA
JERSons ALSS MVARARLE T FHUS €125 POSTACE A N 0742682521 3 DEALER ENOUIRIES WELCOME. |
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WE have now finished our exploration
of the joys of FOR ... NEXT loops. As
you'll recall they're excellent for making
the micro repeat short bits of code over
and over again.

This month we'll be looking at new
ways of handling variables, in the form
of arrays. While at first they might seem
to have no relevance to our FOR . ..
NEXT loops, by the end of the article
yvou might just feel differently.

1@ REN Program I

28 PRINT "Enter the first nuaber®

3@ INPUT number

48 PRINT "Enter the second number®
50 INPUT nusber

&8 PRINT "Enter the third nuaber"

78 INPUT number

Program [

I hope you have no difficulty in seeing
just how stupid Program [ is. All it does
is to get the long-suffering user to enter
three numbers into the micro via the
keyboard, each time storing its value in
the numeric variable number.

Nothing is done with number, and as
it stands the program is pretty pointless.
Yet there is one point to be made from it.
Take a look at the way it works. Each
time a fresh value is put into number the
old one is lost.

Soif I enter 1, 2 and 3 in response to
the prompts the final value of number is
3. There's no record of the | and the 2,
the former occupants of number, as
they've been overwritten.

Program I can be made more useful
with the addition of the following lines:

e ——

Farewell
loops,
hello arrays

By PETE BIBBY

this case it might not be so important,
but imagine if you were entering cheque
values.

Not only would you want the total
sum, how much is paid out from or into
your account, you might also want
some idea of the value of each cheque.
With Program [ this data is overwritten.

1@ REM Prograe II

20 PRINT “Enter the first numsber®
38 INPUT #irstNumber

48 PRINT "Enter the second number’
58 INPUT secondNumber

&8 PRINT "Enter the third nusber'

7@ IFFUT thirdMusber

15 sua=@

35 sus=suatnuaber
99 sum=sumtnumber
75 sus=suatnuaber
B8 PRINT sus

Now the variable sum is used to hold
the running total of the numbers. In fact
yvou could use a FOR ... NEXT loop if
vou wanted. Go on, try it — you learn
programming by programming, not just
reading about it.

This is an improvement, but there's
still a problem. While we can recall the
last figure we entered with the direct
command:

PRINT number

we still have no record of the first two. In

Program II

Program Il goes some way to
remedying the situation. Now the three
numbers input to the program are stored
in the variables firstNumber,
secondNumber and thirdNumber. Once
the program is run there’s no problem in
finding out which was the second
number entered. You just use:

PRINT secondNumber
We could even find our sum total with
a line such as:
80 sum=firstNusber + secondNumber +
thirdNusber
So using several variable names helps

us keep hold of the values entered into
the program, which might come in

useful later. Also using meaningful
variable names allows us to give ag
order to the data. After all it’s obvious
that firstNumber was the first numbe
entered, secondNumber the second and
you can guess where thirdNumbe
came.

But, and it’s a big but, while the ordes
may be obvious to us from the variablg
names, it's not obvious to the micro. [§
just uses the names it’s given as label
and never bothers what they mean. So§
you swapped lines 30 and 70 b
entering: '

I8 INFUT thirdNumber
78 INPUT #irstNuaber

you’d now have the first number entered!
called thirdNumber and the last ong
called firstNumber. The BBC Micro
would be quite happy, they could be
Tom, Dick and Harry for all it's
bothered. However you would probably
be confused.

S0 using different variable names
helps us hang on to data, but while
can pick them so they inform us of the
data order, it means nothing to the
micro. And, as you'll find as you delve
deeper into computing, the order of data}
can be vital. It’s nice to have your pa
cheque in your bank account before
bills are taken out of it.

Program III does nothing to solve the
situation, but does point in the right
direction. In effect it's exactly the samg
as the previous program except now
numberl, number2 and numberd am
used to hold the data.

Once the program is run you cag
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ingful number, only the number at the end of a) Initial values.
ve an number changes if you see what I mean, However you can do much more with
bvious ‘h_‘m"(}uldn’t it be nice if you could use a number(l) number(2) number(3) array elements than just use them as
umber "?r"ablﬂ.na“?‘: such as numberx and, .h},r 7 26 4 ordinary variables. After all, we've been
ad and BIVIIg X vanious yalues; e able 0 pick 0 ariay Cisitont: pursuing the theme of an ordered list of
umber out whichever of numberl, ””fﬂbﬁ?" 2 variables all through the article, Why
and so on as you wanted? Alas it won't Figure I: Elements of the array number( ) abandon it now?
H.'Hlljr work, as you'll soon find if you try: But first a confession. When 1 told
ariable you that DIM number(3) created an
icro. It k2l 18 REM Program IV array of three elements 1 was
.Iasbel.? PRINT nusber: 28 DIM nusber (3) misleading. Actually it creates four
1. So i ; i :
70 by The micro doesn’t like it and tells you W ERIEL. Satar the SIS0 iNber | ot
so. Again, you know what you mean, 42 INPUT nuaber (1) nuaber (@)
but the micro doesn't. 58 PRINT "Enter the second number” nuaber (1)
Still it’s a nice idea, isn’t it? You could &8 INPUT nuaber (2) nuaber (2)
have all your data values grouped 78 PRINT "Enter the third number' number (3)
ntered together under one stem name with a 88 INPUT numberi3) : : :
it one number at the end of the stem to select Su:ce pHenos 2oL mumm-g' at- ¢
Micro between them. In fact it’s such a good ~ Program IV e ¥ o el el St AR L Nhich, ke
iId be idea that Basic allows it in the form of - Lhe ihcrd, 1 Biven the ntial value O
Il it's aftays. but can hold different values. Let’s look ~ Figure II shows how the array is
Babiy B i & DDE sosimsind we cen at Program IV in more detail. aFtuaII}- set up after values have been
DIMension an array of variables so that The DIM of line 20 establishes the PV 16 T ARE clcmr.:nls._
lames we can refer to each variable by a single array. and at this point all its elements Hﬂweve_r L prefer to e th
ile we number. Don’t worry too much about are set to 0. Lines 30 and 40 take a value clcutent 'willt e Sero- subserit 35 o
of the that last sentence — all it means is that from the keyboard and store it in
o the we can put a lot of variables into an number(l). The next two lines give a e R
delve ordered list and then pick out whichever value to number(2), while the final lines 4 ! 26 o
fdata one we want by number. do the same for number(3). Figure I1: AUl the elemenis of number( )
I pay Program IV shows how an array is So if I'd entered 7, 26 and 4 in
re the used. Line 20 introduces a new response to the prompts, the array confuses me. For example, suppose you
| keyword, DIM. This tells the BBC contents would look like Figure Ib. The  wanted an array to hold your monthly
e the Micro that it is to set aside memory previous values of zero would be  salary for a year. You could do it using
right space for an array, which is a list of overwritten. a
same variables all having the same root but Once you've dimensioned an array DIN monthlyiil)
now identified by a different number. you can use its elements just as you
are The secret is that the number at the would ordinary numeric variables. You with month{w@) holding the January
end — the subscript — is held in brackets. can add them or subtract them or ctrer i
can How much space and what the array change their value or whatever, as you'll

recall the values used with lines like:

PRINT nusber!
PRINT nusber3
FRINT nusberitnunber3

Motice how similar these wvariable
names are. They all have the same root,

or stem of the array is the same for each
element. Only the subscript — the
number in the brackets — changes for
each element.

So number(l) and number (3) are
elements of the same array, number(),

number{l) number(2) number(3)

SURCTER AR el

E Y
——
Begin Here —

is to be called comes after the DIM. In
1@ RENM Progras 1[I this case the array is to be called
20 PRINT “Enter the first nuaber® number(). The 3 inside the brackets tells
30 INPUT number! the micro that there are going to be three
48 PRINT “Enter the second nusber® variables in the array, number(l),
50 INPUT nuaber? number(2), and number(3). Initially
48 PRINT "Enter the third nusber® these elements of the array, as they are

78 INPUT nusberd known, are given the value 0.
Figure Ia shows the three elements of
Neariss 117 the array number(). Notice that the root

see if you try lines like:

nusber (3)=nuaber (3)+1
nusber (2) =number (2) -4
nusber (l)=-T4

el
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pay figure, and so on until monthlv(11)
holds the December figure. However to
me the subscript seems one out. To me
January is month 1, not month 0. I'd
settle for:

DIM monthly(12}

and use monthly(1) for January and so
on until monthiy(i2), which I would
know contained December’s figures.
In some quarters this is looked down
on as it wastes the first element,
monthly(@). In fact I don’t always waste

element | 0 1 2 3 4

contents| 6 5 3 12 7

Figure III: The array another( )

it. I tend to use it for other things, such
as holding a running total of salary to
date or other details about the array
such as how many elements actually
have values other than 0.

It's up to you, but until you get used
to arrays I'd advise pretending that the
element with the zero subscript didn’t
exist.

Program V uses another array,
another(). This time the DIM of line 20
produces an array of five elements. The
rest of the program just goes through
the elements of the array giving them
values.

Despite my advice I've actually used
the element with a subscript of zero.
Figure I11 shows the array elements and

their contents.
Notice the way that element

another(4) is given its value of 7. At line
80 the program uses a variable inside

18 REM Prograa V

28 DIN another (4)

38 subscript=4

48 another (B)=4

58 another(1)=5

&8 another(2]=]

78 another (31=12

88 another (subscript)=7

Program V

the brackets rather than just a number
as before.

Does that remind you of anything?
Perhaps FOR . .. NEXT loops, which
have a control variable that seems made
to go into array subscripts?

@ More on that next time as we look
inte DIMs, arrays and loops in more
detail.

A B B 5 8 8 8 8 s
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DOT MATRIX PRINTERS

Kaga Taxen B10OwithNLD ..........coocveveievere s
Kage Texan S10withMLA ...........coovmvminierameninnne
Prterlabe I o nna e

PrinbecCabde 1.5mE .......ooooevmveinnrmes o rrnsrnsanesens e ELE0E
Ribbon Hi-SecKP-R ...........c.cooc0viviees £890c
FLOPPY DISCS
D RN e R e £3.91c
L NN i b R Y e e AR o O
25" SIE VD pe 10) ... e, £12.850
E25" DS OV iper 10) ......oocomvmrmrernreesmnnsnncnenesn. E13.800
OTHER PRODUCTS
Eprom 2764 2500/ 8K ... e ELB3E
Eprom 27128 250nfs 18K ............ccocoiieiiciiiiimiana . E3ABE
Acorn DNFS Intedaca kit ... .....................o.ooce.. E68.00C

Wide range of Conneclors
Wide range of Semiconductors

MOMNITORS (Price inc lead)

Philips Monitors

BMT502 Grasn Hi-Rag . _....................c.cococeeenun. . EBBTOR
BMT522 Amber Hi-Res ._....._.............................. £92.00a
CMB533 Colour Med-Res ...................c.c.eeo...... £288.80a
Hantarex Monitors

HX-12 Groemn Mi-REs ........cocomve v e £ 1850
CTA000 Cobour Med-Res ... el .. £198.50a8
TV/MONITORS (Prica inc laad)

Philips GF1114 74" _................ vererenens E197.800
Phliga CT20TB 1BY .......cocociviiiniiinininiciniamniens B E00N
Philips CT2216 16" Remote .............ocociciieiannn. EJT0LS00

POWER SUPPLIES

For use with Disc Drives

Single 1 x BBC Duthet _............ccoocvvvevmicierencrnnn.. E2T.BI0B
Dual 2 x BBCor VD Qutdets .................cevvvrannnn.. E2B.75D
For use with mast pariphersls

Quad 4 = BBC Outhets £34.50b

BN

el e elin] S ALL PRICES INCLUSIVE OF VAT
By Post. Enclose your Cheque/P0 made paysble to CARE Electronics.
Or use ACCESSVISA. Allow 7 deys lor delivery. Please add carriage.
a=f9998 b= £500

A B B B S 8 8 8 &Yy

RGB CONVERSION

Philips,Pys & Ferguson TX
Conversion Kit (DIY) ................ ebsmsnsbesns vnves NED0M
ceaveens. EBA.D0E

Factory Conversion .............._..

READYMADE LEADS

Dise Dvive Dnta (Singhe) ... .............................. EBddc

Dise Drive Data (Dual} .............. . £9.66c
Disc Drive Power (Singled .................oooociiininne.... E3.45c
Dise Orive Power (Dual) ..........cocoevvvvveicrnrmrnnenen ... E8B0E
g L ] e S s e S e L 1 |
G TR ) R I el o 1
g THRE | e T S S S e e T 2 |
RERE-Bpln DN s e i e R B
RGE 6-7 pin DIN {Hitachil ........ : i £4.14¢
RGB B-7 pin DIN (Fevgusen) .............oociviiiciininn f4.14¢
RGB B pin to SCART (Ewra) ......... CETB2e

Many other types available please ulu.phnnc or write for details
ROM EXPANSION BBC Model B & B+

Lowr Profile system ..........cccciveenininiaianincasssnessa. EVOLETE
SparmCantrllge .o Snanaiian G BRTe
¥ Sockel Cantridgs ........cccoiviminiminraninsminsmsseasana. EBAIE
Library Rack (Holds 8 Cart) ...........c.cocvnvvecicnnnnen... E1B4E
BEBC MASTER SERIES

Mastor ROM Exionder ... _.................occcccenen.o, EB20E
Will accept CARE or Viglen Cartridges

Maszter ROM Cartridge ........................ £10.81¢c
Zvl Socket Versions

Master ROM Cartridge {1 Zit) .............oovevveecevnnn.., E16.56C
Master ROM Cartridge (2 Zif] ......... £21.62c

SWITCHING UNITS

Primiar 200 1 (ImeLamdl ...........cc.cociminmimmmnminsnsnins £34 504
Prima B I ] s i e e £80.204
Printer 2 to 2 'CTPX2 Buff .. £46.00b
User Port 3 way {Inc Lead) £37.954
RE423 21 ... 3 cevness E23.00d
e e R O S a1l |
- U e S SRR GO e 1N |
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‘Basic Utility —

| THE BBC Micro has the reputation of

being a versatile beast, and indeed it is.
One of the many features built into the
operating system is the generation of
events, which allow a user-written
routine to be executed whenever an
event occurs.

Ten different events are recognised
by the operating system numbered 0 to
9 — see Table I — covering such things as
the interval timer crossing zero and an
Escape occurring.

Unfortunately making use of these
events has not necessarily been easy
because you have always had to write
the event routine in machine code —
which I find much more tiresome than
writing in Basic.

Some other computer Basics, such as
the Microsoft Basic supplied with an
IBM PC, do allow certain events to be
trapped using commands such as:

ON KEY(12) GOSUE 2208

It would have been nice if the
designers of the BBC Micro had given
us something similar. They didn’t, but
all is not lost for the program described

. here plugs the gap. Admittedly it does

involve you in some assembly language
programming, but it has already been
written and debugged for you.

All you have to do is run the program
listed here, save the resulting machine
code routines and use them at a later

| date with any other Basic program you

R

write, adding just a few simple Basic
statements to control them.
For the first time it is possible to write

Basic programs that can multi-task with -

some procedures that are called because
of outside happenings, not simply
because of the program logic itself.
Tne principle behind the Basic
eventing routines is simple, but the
implementation is a bit more complex.

By MIKE STALLYBRASS

Firstly a spot of terminology. A Basic
program must exist within the machine
and would normally be running. I will
call this the background program.

A Basic procedure must be defined
somewhere within the background
program that is to be called whenever a
specified event occurs. This procedure
can be one that is also used in the
normal course of the program. The
process of specifying the event to be
detected and the procedure to be
performed I will term activation.

Once the specified event actually
occurs the relevant procedure must be
performed and the process of calling the
procedure I will call initiation. Whatever
is actually running, whether it is the
background program or one of the
event-initiated procedures, I will call the
current program.

Now for the implementation.
Whenever a relevant event occurs a flag
is set to indicate that one of the
event-initiated procedures needs to be
executed. The required procedure
cannot be called immediately.

If, for example, we interrupted the

Event | Caused by X reg Y reg
0 Output buffer empty Buffer number | —
1 Input buffer full Buffer number | Char. not inserted
2 Char. entering input buffer - Character
3 ADC conversion complete - Channel number
4 Start of vertical sync - -~
5 Interval timer crossing zero - =
6 Escape detected - -
7 RS423 error 6850 status Received char.
8 Network error - -
9 User event Set by user Set by user
10 Trace — End of statement reached | n/a n/a

Table I: Event definitions

background program while it was in the
middle of redefining a string variable the
interrupting procedure might access the
old value, the new walue, or worse
neither.

For machine code buffs the contents
of the X and Y registers are also saved
as the event is trapped for possible later
use by the procedure.

Instead we first need to ensure that all
the variables and so on in the
background program are in a fit state to
be accessed. Fortunately it is possible to
do this by a little bit of subterfuge.

During the execution of every
statement a check is made by the Basic
interpreter that the end of the statement
has been found and at the same time the
Escape flag is checked.

Although this check is normally done
before the statement has been com-
pletely executed (except in the case of
DIM, INPUT, LOCAL, NEXT,
PRINT. READ, and VDU statements
when the check is done right at the end)
it is always done at a time when all
variables are validly defined.

It is the fact that the Escape flag is
normally only checked at this point that
enables us to break into the execution of
the background program in a controlled
way.

If the Escape flag is set when it is
checked it normally causes a Basic error
(number 17) to be generated. By setting
the Escape flag the Basic interpreter is
forced to interrupt the normal execution
of the background program and we can
then intercept it on its way to deal with
the error.

At this point the required event-
initiated procedure can be performed

s >

Seprember 1986 MICRO USER 105




Basic Utility

From Page 105

quite safely and control can then be
returned to the original program as if no
Escape error had ever occurred.

The problem is that using the Escape
flag only to indicate that the
background program should be inter-
rupted, rather than that an Escape has
actually occurred, can lead to confusion
within the operating system.

Avoiding this confusion causes some
of the complexity in the routines
described in this article. However it
should be noted with the routines that
confusion can still arise if you are
accessing files on tape, disc or Econet
within your Basic program.

Having established that the Escape
flag can be used to force a controlled
interruption of the background program
whenever an event occurs, it is obvious
that it can also be used to force an
interrupt during the execution of every
statement simply by keeping the Escape
flag permanently set.

Within the listed routines this is done
by recognising another event — number
10 — in addition to those that can be
generated by the operating system —
numbers | to 9. When this pseudo-event
is active it ensures that the Escape flagis
always set when an end-of-statement
check is made by the background
program.

This then allows a rather extended
TRACE facility to be implemented,
whereby a whole procedure can be
executed every time a statement of the
background program is executed. This
could, for example, allow you to display
the values of selected variables
throughout the execution of the
program or to step through the program
a single statement at a time.

Because all events occur indepen-
dently it is possible for several different
event-initiated procedures to be running
at the same time. To help cope with this
a way of assigning priorities has been
provided. As each event is activated it is
given a priority level between 0 — the
lowest — and 15 — the highest.

The effective priority of the back-
ground program is—1. As a procedure is
initiated a comparison is made with the
priority of the current program. If the
priority of the initiated procedure is
higher the current program is suspended
temporarily to allow the higher priority

procedure to be run instead.

If it is equal or lower the current
program is allowed to run its course and
the newly initiated procedure will be
executed as soon as it becomes the
outstanding one with the highest
priority. Once a procedure has been
initiated it cannot be reinitiated until it
has been executed completely.

However if the initiating event occurs
again before its procedure has com-
pletely executed, the effective priority is
increased by a half and the current
program will be interrupted if it is of
otherwise equal priority. The X and Y
register contents are not however
resaved on such a repeated event.

When using these routines they must
first be brought into action by:

CALL Enable

where Enable points to the start of the
machine code section. At any time they
can be disabled again by:

CALL Disable

Enable and Disable can be called as
often as you like within your program. It
is advisable to call Disable immediately
before your program finishes. To
activate a particular event a statement
of the form:

PROCset (Evntl,Prtyi,proc#)

should be used where Evmt% is the
number of the event to be activated,
Prity% is the priority level to apply and
proc¥ is the name of the procedure to be
called — excluding the PROC, but
including any parameters if required. To
deactivate the event again use:

PROCclear (Evntl)

PROCset and PROCclear can be
called as often as you like within your
program, not only to activate or
deactivate the events but also to alter the
priority or the identity of the required
event-initiated procedure.

Thus to use the basic eventing
routines your Basic program must
contain the short definitions of
PROCset and PROCclear — as in lines
290 to 360. In addition you must
declare an array to hold the required
procedure names by using a:

DIN £8(10)

statement, and the following four

Enable = Start of the eventing
routines

Disable = Enable + 3

Set = Enable + 6

Clear = Enable + 9

Of course within the program as
listed, these variables do not need to be
separately defined as they are defined
during the assembly of the routines.

The machine code routines and
associated data use up almost 1k of
storage. For simplicity I have located
this area immediately below the screen
memory — assuming Mode 7 — and have
therefore adjusted HIMEM accordingly
at the start of the program. Once
PROCassemble has been called the
routines can be saved with:

variables must be defined: ‘

#SAVE Events 7800 +400

Note that this should be done before
they are used, otherwise some of the
internal flags may be wrongly set. They
can then be used at a later date by:

#LOAD Events

which loads the routines back into the
same area. If you wish to locate the
routines in a different part of thej
memory they should be assembled into
the location where they will eventuall
be used.

However I strongly recommend that$
you initially assemble into the area from
& 7800 so that the checksum produced i
by the program on completing the
assembly can be verified.

The checksum should be &7EIF if§
you have Basic 1 or &A068 if you have
Basic II. If the checksum is correct you
know that you have typed in all the
assembler statements correctly.

Ifit is wrong yvou have made an error.
Once the checksum has been verified
you can alter the location for the code-§
if necessary by altering the value off
code% in line 900. The checksum will
alter but the code should still be all right.

To demonstrate the use of th
eventing routines after they have been
assembled the program goes into a short},
loop with the interval timer, key pressed @
Escape and trace events all activated.
The demonstration finishes after Escape
have been detected 11 times. Have fun.

Full listing starts
on Page 126

e e ™ o == G E— p—
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Disc Drive Sale

1986 BARGAINS AT 1985 PRICES

This,amazing Opus summer sale includes top quality
nd our famous DDOS |nt face at

---------------------- These are complete disc drive systems for the BBC micro — No extras

SWUSBPE Opus Supplies Limited, ] required. Both our systems combine the very latest inJapanese disc drive

f{iﬂxg’;’gﬁgmm a1 technology with the unbeatable Opus 2-year guarantee. With super reliable

Redhill, Surrey. i direct drive mechanisms, low power consumption and fast track to track
access times they represent fantastic value.

]l P‘Ea‘S'.E rush ma the Tollowing: (AR prices include VAT & |_Elrr|a7||_,'||'-_-]l'I

: | Single Drive System(s) at £99.95 each Each drive is supplied with the easy to fit Opus DDOS - probably the most

L] Dual Drive Systemst(s) at £159.95 each advanced double density disc interface available. It uses the same 1770 disc

| Fisaaa tick boo whare spplicable) controller chip as the BBC B + making it compatible with most laading
software — phone for details. Utilities are included on ROM, the system

handles tape to disc transfers and its powerful machine code operating

system gives you up to 248 files. The perfect partner for any BBC disc

| jenciose a cheque for & or please dabit my
: credt card account with the amount of £

I My Ar:cassl ] Visa l: no. is: (please tick) »'G

J’

O i i
I T : L AR BBC | Our sale prices even include VAT, 2-year warranty and guaranteed
| Name __ I 72-hour FREE delivery. You won't buy better, you can't buy cheaper, but
| Address ___ { ! hurry we can't hold these prices for ever! To order your system simply post
I | the coupon or ring Opus now on 0737 65080 — we'll give you full details of
| Talenine = the other disc drive bargains in our range. Generous education and dealer
|

s e e s e e —— - ___! discounts - enquiries to Martin Brefitt on our main Opus number 0737 65080.
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word-process‘* :

By RORY McCLOY

MASTER CLASS

LET’s take a look at two pieces of
software built into the Master 128
megaROM: View version 3.0 and
Editor, the screen text handler.

I had already experienced View 3.0
on my BBC Model B though, of course,
this lacked the extra memory available
for each text file in View 3.0 on the
Master 128 (28926 bytes free,
approximately 4800 text words) or the
Master Turbo (48326 bytes free, about
8000 text words).

So what are the differences from the
earlier versions of View? Should you
upgrade from versions Al.4 or A2.1 at
a cost of £23 from Acornsoft if you
return your old chip — remembering that
you do not get the View Printer Driver
included as you do with the full View 3.0
package?

Apart from a sprinkling of bugs the
main short-coming of View Al.4 was
the inability to print from memory. You
had to save the text file first — tedious
but safe.

The MPRINT utility program, which
comes with the View Printer Driver

April 1986 — overcomes this deficiency.
View A2.1 could print or screen files

from memory, but unless you pro-

grammed the Break key with:

$KEY1@ #WORD!MOLD!MMODE 3iN

you could lose text in memory by
accidentally pressing Break. View A2.1
also added the FOLD command.
FOLDO and FOLD1 switch the folding
facility off and on respectively.

FOLD alone tells you the current
status. Folding allows you to ignore the
case of the lettering when you are
replacing or changing text.

Folding on is the default setting, but
with folding off — which I prefer — you
can selectively replace or change upper
and lower case lettering even if the
letters are the same and only the case is
different.

If you indent paragraphs on versions
of View prior to 3.0 using additional
rulers and the “greater than” character
> at the site of the indent thus:

LA |'l|‘l|||ll}llIlllllllllllllill'lil‘l{

key f0 to reformat text alteratio
destroys the indent. You also noticet
the cursor starts each indented line
the far left margin and only jumps to
indent when you start typing.

The on/off effect of the margins
Shift+f2 used to type characters to
left of the indent seems unpredictabl

View 3.0 has several significa
improvements which, if you are
committed View user like me, you
find worth the upgrade. Indeed if y
don’t have View yet do not buy the A2
version which is still on sale. Save up
extra £21 needed for the full View 3
package.

With View 3.0 you no longer ha
the version number at the top of
command screen, but perhaps the m
immediate advantage is the rever
video appearance of highlightl
highlight2 in the edit mode (Figure I}

This improvement makes it mu
easier to spot the highlight markers i
the text and you are less likely to mig
one out when bracketing words of
phrases with a highlight effect.

Disc — see The Business Micro User then using the FORMAT command or To search for the highlight marken L
1 you enter " followed by a minus sign fog o
g; highlight1 or " followed by an asterisht "<
for highlight2. Vil
| The paragraph indent formatting bug fu
| has been cured in View 3.0. The curso o
| starts each new indented line at th@ .
| indent column, but can be returnel
1l View versions Al.4 A2.1 simply to the far left margin by using the
| ; ‘ cursor-left key, to allow entry of text
| Highlight1 - the left of the indent. Reformatting takel Et.l
| Highlight? * place normally and preserves the SII'Il
indented section. H
The Break key is automaticall :
programmed to perform OLD and El:
return you to View. In practice this isn§
P absolutely focl proof and on the odd '
Figure I: Highlight . : : i
i i e A PR 1 cleTs On occasion Melissa, My SRCIOURTY ha 5u

Maode 4 screen managed to lose several letters by

108 MICRO USER September 1986




>

rations
ice that

line at
sto the

ns key
to the
ctable.
ificant
are a
ou will
if you
eA2. 1
up the
ew 3.0

t have
of the
g most
versed
1 and
ire I).
much
{ers in
D Miss
'ds or

arkers

ign for
sterisk

g bug
Cursor
at the
jurned
ng the

Master Class

pressing Break on the Master Turbo.

She retires for a cup of tea muttering
that she is going to leave me for an
Amstrad, and [ remain confused and
unable to repeat the fault.

When you enter View 3.0 with
*WORD View automatically executes a
NEW command so unlike earlier
versions you are ready to Escape into
the edit mode directly. If you are using a
Watford 32k RAM board you need
*XWORD for View A2.1, but only
*WORD for Al.4 or 3.0 versions.

There are several new screen
commands with View 3.0 and at last
LOAD, SAVE, SHEETS, and
SCREEN commands can be abbrevi-
ated to L, SA, SH and SC.

SETUP allows you to set the
formatting, justification or insert edit
modes without recourse to the appropri-
ate Control+function keys, by either
including or omitting F J and 1 after
typing SETUP.

Along with FOLDO, SETUP FJI is
included in my disc !BOOT file after
*WORD so that I can start typing or
editing in the insert mode — View
defaults to formatting, F, and Justifi-
cation, J.

NAME followed by a filename allows
you to rename the program in memory
so that its name appears after editing at
the top of the command screen, but I
find this of doubtful advantage.

Similarly there is an edit command —
placed in the text margin called PB
which switches off the effect of page end
with PE. However I have not needed to
use it yet.

The screen commands SEARCH,
REPLACE, CHANGE and FORMAT
- in addition to MORE, READ and
WRITE of earlier versions — can be
used with marked text passages in
version 3.0 if followed by the necessary
marker numbers.

There’s been a lot of interest in the
function key definition codes for View
since my article on this topic in the April
issue of The Business Micro User.

I gave the codes for calling those keys
which seemed to save the most key
entries, namely edit command Shift+f8,
highlightl — Shift+f4, highlight2 —
Shift+f5 and set marker — Shift+f7.
However 1 have been asked for the
codes to call the other function keys
defined in View — with or without Shift
or Control.

The origin of these codes was
summarised by Peter Thorne in The

$ key alone f key + Shift f key + Ctrl

Key | Ascii  Code | Ascii  Code Ascii Code
value value value
fé 140 1L | 156 HHIN 112 i1y
1| 141 1N | 157 i} 173 1=
§2 142 1IN 158 32 174 L
3 143 P | 159 14 175 )
14 144 i 2 160 Alispace | 176 e
§5 145 AT I 1] 15 177 111 | Table I: Codes for
fé 146 iR | 162 Eay i78 i1'2 wmmlhu
#7 | 147 1B | 183 e 179 13 S
R T R TIT A TY R T T R el
9 | 149 U | 188 13 198 115 | the three ders of
Suniction keys

Micro User, December 1984, but I find
it useful to have a full list of the codes on
the notice board above my Master —
Table 1.

Don't forget iM, which generates
Ascii 13, executes a Return. Obviously
there is not much point in putting a
single key code on to the Shift+Control
function key, but the multiple combi-
nations are limited by only your needs
and ingenuity. Thus:

W1228,1
HEVL [loerernnad 2N

programs the key f1 so that when
I press Shift+Control+f1 in the edit
mode it inserts into the text a default
ruler (Control+f5) an indent character
(>) 10 spaces in from the left margin,
and moves to the next line so that I am
ready to type an indented paragraph.
The function keys codes work with
any version of View and the Editor, but
the Master has a real advantage. On the
BBC Model B you only have 256 bytes
of memory for function key definitions
which was quite restrictive if you were
entering long text strings to several keys.
On the Master the function key buffer
is four times bigger, up to 1k long, so the
Bad key error when I exceed the buffer

size is a thing of the past.

What about View? Well I think there
are several ways Acornsoft could
improve the next version, especially
since the Model B+ and the Master can
accommodate 32k ROMs and so
program size is less of a problem.

What about line, column and page
counters displayed in the ruler window
at the top of the screen? Couldn’t we
have a built-in pad character? It would

also be nice to alter the top and bottom
screen scrolling margins, as in Editor, so
you can set the number of lines you can
see beyond the cursor line before the
screen scrolls.

I have lost count of the number of
times [ have had to stop editing a block
of text and use the cursor keys to move
beyond where I am typing so that I can
see what the lines just out of range of the
screen window contain. The answer
might be to try using the Edit text
formatter in the Master.

In the second Master Class — The
Micro User July 1986 — I described how
excellent Editor was for constructing
and altering Basic programs, but it also
contains a text formatter which is a
whole new ball game that I am only just
learning.

By using Editor’'s PRINT TEXT
command (f8) it takes text from
memory and uses embedded commands
— like Wordwise — to format the text
appropriately and display it on the
screen or print it out.

Indeed Wordwise users might well
warm to its familiar way of doing things,
although I suspect it falls short of the
capabilities of Wordwise Plus.

The sophisticated formatting
facilities provided by the Edit formatter
include different paper widths and
lengths, printing in bold and underlin-
ing. defining headers and footers at the
top and bottom of each page, and
controlling pagination including odd/
even.

Page number registers can have
different formats including upper and
lower case Roman numerals, centering

>
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From Page 109

and right justification, indenting text,
storing standard text and commands for
reuse, macros, storing numbers and
performing arithmetic with them,
generating indexes and contents lists.

The Welcome guide suggests that,
although Editor offers a similar range of
functions to View, since it does not
carry out on-screen formatting, word
processing is best done in View.

Yet the Reference Manual Part Two,

.af  Assign register format.
.an  Assign register number.
.bb  Begin bold.
bl Boldline.
bp Begin page.
Jbu  Begin underline,
«c  Setcontrol character.
e Centre line.
.ch  Chain file.
0 Comment line.
«dm  Define macro.
«s  Set double spacing.
b End bold.
«f  Define even page footer.
£h  Define even page header.
.n End of .dm, .ef, .eh and so on.
£p Begin even page.
.eu  End underline.
JAF  Form feed.
fo  Define footer text.
.he  Define header text.
Jde . Close index file.
ig Ignore.
i Set left margin indent.
J40  Open index file.
ix  Index text.
Ju  Right justify.
H Setline length.
Jds  Setline spacing.
Jv  Leave blank lines.
.ne Needslines.
nj Do not right justify,
sin No new line.
«0¢  Dutput character and count it.
©f Define odd page footer.
.0h  Define odd page header.
.0n Output character and not

count it.

0p Begin odd page.

.08 Operating system command.
-pl  Set pagelength.

-po  Setpage offset.

.r0-9  Print register contents.

.f  Right justification.

sp  Insert spacing lines.

.88 Set single spacing.

.a  Settabs. :

Ac  Settab character.
Adi  Temporary indent,
Ar  Setcharacter translation.
.l Underline line,

Table II: Edit formaiting commands
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which is an essential buy before you can
start Edit text formatting since none of
the commands are given in the Welcome
Guide, tells you how to type and format
a book — including the index — using
Editor.

Editor has more powerful searching
and replacing commands than View
which become so complicated that I
couldn’t start to deal with them here.
Anyway they require such constant
reference to the manual that I doubt I
would ever commit them to memory
even after greater familiarity.

The following mind-boggling exam-
ples from the manual may give you a
feel for the capabilities of find/replace:

i-ce~t
matches any lower case letter except d.

FIND STRING $*#%: REM

finds Basic comments at start of
program lines.

* 418

removes trailing spaces from lines.

$ R=1"A-1"a-2W/$21028%3

puts words that are all in capitals on to
lines separate from surrounding text.

When you come to the Edit text
formatting commands themselves a
feeling of relief and deja-vu — for
Wordwise again — comes over you that
common sense and simplicity have been
restored.

Table II summarises the two letter
commands that are embedded in the text
and should give you an idea of the
extensive formatting that is possible
with Edit. Each is preceded by a full stop
as the control character. Therefore:

The .butime.eu is .bbnow.eb

would result in the following screen or
printer output:

fne Lime now .

When 1 first tried these highlight
effects in Edit the underlining appeared
at the correct column but on the next
line down, and the bold text was printed
as ordinary text but duplicated on the
line below.

A brief read of the error section for
the formatter told me that my printer
was introducing extra line-feeds after
each carriage Return and instead of
configuring my Master to ignore
line-feeds I should reverse this and alter
the DIP switches in my printer so as not

to put them in automatically.

Once done the highlights performed
correctly. Unfortunately only bold and
underlining can be set on the printer b
single command codes since, like
Wordwise, a printer driver program i
not part of the system.

However special print styles or foni:
can be sent to the printer using .on
equivalent to YDUI — but you need
.on code for each Ascii value in the
printer control code, which is often thre
values long.

Only certain commands can be usad
anywhere in the text — .bb .bu .eb .eu.o¢
.on .r0-r9 = and the others must be used
in paragraphs consisting only of
commands. So:

.he.bl.ce
Chapter 1|
8N

would define a standard text header for
the top of pages. You can translate how
any Ascii character will be printed by:

+trityped character <printed
character)

The Edit formatter contains a pa
character — Control+J — which will be
printed as a space but not allow the
characters on either side to be split
during formatting. A nice touch is
possible formats that can be given to the
10 numeric registers r0 to r9 — see Table
I1I.

p——
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I UNDERSTAND it is possible to
convert the composite video output
from monochrome to colour. I have
an upgraded BBC A. Alternatively
can one utilise the RGB output?

I wish to be able to record on to
either a VHS or low band U-Matic
video recorder. — Geoffrey J.
Oliver, London W1. -

EAIvED
[SOLYVED
Look at the top right hand corner of
the computer board. Next to the
UHF modulator you will see a pair
of pins or solder pads labelled S39.

Just make this link and you will
get a colour signal from the
composite video socket. Note this is |

only applicable to issue 4 and 7
boards.
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M;lster Class 7——

The register format is altered by
Using:

,af{reqister number)(format number)

Register r0 is used as the page number
register and page numbering appears as
2 centered footer at the bottom of each
page by default unless changed.

You specify an index file at the start
of the text by:

Jie{index file name’

This opens a file of that name and any

followed by .en will be placed in the file.
At the end of the text you close the index
file with .ic

Indexes created in this way can
include page numbers provided the .ix to
.en commands include the page register.
However [ do not consider the system as
elegant or as powerful for creating
formal book indexes as ViewIndex — see
The Business Micro User April 1986.

The commands .ix and .en at the start
and end of a complete file will convert
the text containing formatter commands

and saved under the .io filename for use
with word-processors such as View
which format text as it is entered rather
than as it is printed.

All-in-all I think I will stick with the
View family and look forward to the
release of ViewSpell and ViewPlot. W

MY father James is writing a book
using View, the ADFS and a Master,
and is frequently handling large
numbers of disc files under direc-

block of text preceded by .ix and into plain text stripped of commands tories which represent chapters.
He pointed out an error in my
second Master Class article in the
R e e T LT A e 100,101,102 July issue when 1 suggested all files
1 Prints 00,0102 ...c..ccoeernnerans WO s 100,101,102 on 4 f”‘-' could f‘: locked at once
2 Prints 000,001,002 .............. 010,011,012 100,101,102 using *ACCESS *.* WRL under the
1-7  Prints fields of 4-8 minimum width, similar to formats 0-2 ADFS. It does not.
8  Prints capital Roman numerals O, LILILIV.... In fact *ACCESS * WRL will
] Prints lower case Roman numerals QL1 0iliv....
10 PR GAT Ll CARABOC e i AAA,BBB,CCC IR GRRY BEy e ””d'?”h;.r oo
L T R g B aaa,bbb,ccc, directory $ and *ACCESS direc-
tory-name. * WRL will lock all the

Table I1I: The format numbers which control the formatting of the
output from the 10 numeric registers ri} to r9 and set by .af (n) (n)

files under the specified directory.

PINEAPPLE SOFTWARE

Programs for the BBC models ‘B

* with disc drive with FREE updating service on all software

DIAGRAM

till the only drawing program availabée for the BBC micro which gives you the ability 10 draw really lange
diagraems and scroll them smoathly ardund the screen stopping 10 edit them at any fime if requared

Pineapple’s unique method of storing the diagram information on disc means that the size of dagrams 15
imited onty by tha free space on disc, and not the amount of computer memory you have available. (A blank
&0 track disc will allow wp 1o 3 mode O screens of diagram)

The superD print routines suppied with the program enable large areas of the diagram to be prinked in a
singhe print run in a number of different sizes and rotated through 90 deg. if required. Full use can also be
made of printers which have a wider tham normal carriage available

Thet yrogram & fully compatible with the Marconi Tracker ball described below

PLEASE STATE 40 or 80 TRACK DISC & WHETHER STANDARD BBC or MASTER VERSION IS REQUIRED
PRICE £25.00 + VAT

DIAGRAM UTILITIES

A suite of six whility programs which add additiona features o the Diagram’ drawing program The ufilvhes
nclude the saving and koading of areas of diagram to and from disc. The ability to 'JISIZI"’I]' 1he whole of your
large diagram on the screan at ona time (i aither 444 or B8 screen format). The adddion of borders and
screen indents 10 diagrams, and the abality to shift a wihole dsagram in any direction

PRICE £10.00 + VAT

PCB

This new release from Pineapple is a printed circuit board draughting aid which & aimed at produecing
complex double sided PCE's very rapidly using a standard BBC micro and any FX compatibée dot-matrix
printer

The program is supplied on EPROM and will run with any 32 BBC mécro including Mastar series) Also
supplied is a dec containng a sample PCE layout to demonstrate the programs features

By using an EPROM for the program code the masimum amaount of RAM 55 avaslabée for Soring compaonent

jocation and ASCH entification files etc. (Lp to 500 components and 500 ASCIl component descriptions
may be stoned for a given layout). These s 6o limil 1o the number of tracks for 3 given PCB, although the
maximum size of board is restricted 1o B % 567

Using a mode 1 scraen, tracks on the top side of the board are shown in red, whike those on 1he underside
are biue. Each sade of the board may be shown indwvidually or superimposed. A componen] placement screen
allews cormponent outlines to be drawn for silk screen punposes and COMPONent NEMDErs entered on s
screen may be displayed during track routing 1o aid identhcatson of rowndels

The print routines allow separate prntouts of each sde of the PCB i a very accurate expanded definition

1 scale, enabling direct contact printing to be used on resist covered copper clad board

This progeam haa 100 many superh features 1o describe adequately here, 50 plaase write or phone for mone
nfgrmaton and sampse prnouts

PRICE £85.00 + VAT

MARCONI TRACKER BALL
This high quality dewice comes with it's own lcon Artmaster drawing program and utilities 1o enable it to be
wad in place of kayboard keys, poysiCks, or with your gwn programs
PRICE £60.00 + VAT p&p £1.75
PRICE INCLUDING 'DIAGRAM' SOFTWARE £79.00 + VAT pé&p £1.75

CONVERTER LEADS

Converter leads 1o enabse the Trackerball 10 run mouse software and the mouse 1o run trackerball software
fing. DIAGRAM). Please 3.|.;|I,-l" winich way round when order 1]

PRICE £8.00 + VAT

TRACKER BALL for MASTER series

The Pointer ROM is supplied instead of the lcon Artmaster disc and enables the Tracker ball to work
directly with the MASTER senies compulers. (&g, to use with TIMPAINT atc ). Prices ane the same as for the
shaniard tracier bal

BASIC COMPILER

Itse our Basic Compiler 1o produce direct 6502 machine code programs and AOMs for your own Basic
programs. Speed increases of wp 10 25 times are achseved

PRICE £25.00 + VAT

POINTER

The Pointer Rom is available separately for people already owming tracker balls, and comes with
rsirectons lor use with the MASTER computer

PRICE £12.50 + VAT

39 Brownlea Gardens, Seven Kings, llford, Essex 1G3 9NL.

ALL ORDERS SENT BY
RETURN OF POST

= Tel: 01-599 1476
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AT a recent show | was asked how to
design electronic circuits for the BBC
Micro — not an easy question to answer.
What I said was that it is very similar to
programming.

In programming you have a set of
instructions and the programmer’s job
is to put them together in a sequence
that will perform the required task. With
electronics it is exactly the same — you
have a set of components and you have
to combine them to act as you want.

The major difference is that you have
to solder a circuit together and this by
necessity takes longer than typing in an
instruction. Therefore you tend to plan
ahead a lot more with electronic circuits
than you tend to do nowadays with
program.

I say nowadays as when I first started
programming in the early seventies it
was on a system known as batch
programming. You submitted your
punched cards, each one containing a
single line of the program, and if you
were lucky you got the results back the
following day.
~ Can you imagine trying to learn to
program when you are only allowed to
type RUN once a day? What that did
was to make you put a lot more thought
and planning into your program.

My questioner pointed out that the
other difference is that you can damage
components by connecting them up
wrongly. While this is true, if you follow
the two golden rules you can’t go far
wrong.

The most important one for protec-
tion of your circuit is — never connect
two outputs together. The other rule is
for your personal protection — always
hold the cold end of your soldering iron.

Electronic hardware is roughly
divided into two classes — digital and
analog. Digital electronics is funda-
mentally the simpler of the two, but it
can build up to be quite complex.

Digital electronics deals with signals
in a binary state. That means the signal
can be in one of two states. Just to

AB=Y

Figure I: The fundamental logic functions

The moment of truth...
MIKE COOK on how to design
electronic circuits with the help of

A REAL-TIME

CARNOT MAP

confuse you we can refer to these states
in a number of different ways — high or
low, true or false, one or zero, on or off.

Digital hardware consists basically of
gates that perform logic functions with
these signals. Figure I shows all the
fundamental logic functions that exist.
These are the NOT function and the OR
function.

Yes, there are only two logical
functions — your entire micro consists of
a vast collection of these two circuits.
You can liken them to machine code
instructions — with them you can do
anything.

However just as in programming high
level languages give you a convenient
method of wielding fistfuls of machine
code instructions, these logic functions
are combined to give you counters,
memory and even the microprocessor in
a single package.

So a good first step in a true
understanding of digital electronics is to
louk at how these basic logic functions
can be built up to perform more
complex functions.

There are two classes of logic circuits
— combination logic and sequential
logic. With combination logic the output
of a logic circuit is dependent on the
current state of its inputs.

This class of logic circuits 15 used to
make a variety of functions such as
multiplexing, encoding and adding
circuits as well as read-only memories.

Sequential circuits on the other hand
have their outputs dependent upon the
current and previous states of the
inputs. This class of circuits is used to
construct counters, shift registers and
read/write memory.

In this article I will consider how to

design combination circuits and she
how to use your BBC Micro to analy$
combination logic circuits.

One way of describing the action of
logic circuit is to have a truth table.
is simply a list of all the possible inp
states with the corresponding outp
value. As the number of inputs increase
the number of possible combinations @
inputs increases.

For each extra input line the numbe
of combinations doubles. This can b
expressed mathematically by sayin
that the number of different input statg
is 2TN, where N is the number of inpu
lines. For each different input state the
must be a line in the truth table. Figure
shows the truth table of the tw
fundamental functions.

Another way of describing a logi
function is to use an algebraic notation
This is known as Boolean algebra. Inpuf
lines at a logic one are expressed a
letters and the logic functions &
symbols.

For example the OR function i
represented by a plus sign so, if we ha
an output called Y which is the result ¢
ORing together two input lines called A
and B, we can write Y=A+B. This i
known as a logical expression.

The NOT function is represented by
bar across the top of the letter — hencei
we invert the state of a signal with
NOT gate we write Y = A or Y equals
bar. So the next time you are told to ge
notted this simply means stand on you
head.

By the way if you invert an invertes
signal you get back to what you starte
with so that A = A or you say that A ba
bar equals A. Perhaps this was fir
expressed by Shakespeare with
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famous lines from Hamlet “Two B or
NOT two B that is the question?”, or
maybe in the nursery rhyme “Bar bar
black sheep”.

As we shall see later there is a simple
way to turn a certain type of logic
expression directly into an electrical
circuit. Let’s see what we can do with
these two fundamental logic functions
when we start to play about with them.

To work out the truth table for any
circuit you simply have to use a column
for each output in the circuit. These
outputs can be inputs to other parts of
the circuit. By applying the fundamental
logic functions at each stage the output
can be arrived at.

The circuit in Figure II shows an OR
gate being fed with two signals that have
been inverted. You start off the truth
table by just writing down all the input
states. Then we write down the values in
the NOT columns, these being simply
the inverse of the values in the input
columns.

We then take each line of the NOT
columns and apply the OR truth table to
them. Finally we invert this column to
find the output. You can ignore the
intermediate results, so the truth table of
the circuit is quite simple.

If you examine it you can see that we
could express it by saying the output is
true if input A AND input B is true. We
call this an AND function, but as you
can see we have made it out of the NOT
and the OR function.

In fact we could have taken the AND
function and the NOT function as our
fundamental functions and derived an
OR function from them in a similar way.
The reason why the OR function is
taken as being so fundamental is that it
takes up less space on a chip to
implement, and therefore most chip
designers use it.

A most useful logic function is
created if the NOT function and the OR
function are combined — this gives a
NOR gate, an OR followed by a NOT.

Similarly we can have an NAND
function —an AND followed by a NOT.

These are so useful that in practice
they are what we use most of the time.
The gates are shown in Figure III, the
nose on the gate indicating that it
contains a NOT function.

As the AND function can also be
considered fundamental it has its own
symbol. I favour the full stop symbol to
represent AND as it is used by the
American designers of chips and is the
one you will meet in data sheets.

Note however this is not a British
standard symbol as we use an up arrow.
The full stop also gives a clue as to how
the AND will behave when you are
manipulating it. The AND behaves in a
similar way to a multiplication and the
OR in a similar way to an addition.

To express Figure II in symbol form
we say that AB=Y,andas Y = A+B
we can say that A.B = A+B. If weinvert
both sides of this equation we can say
that A.B = A+B This relationship is
known as De Morgan’s theorem and I
like to think of it as follows:

If a bar goes over an operator - AND

:MEM?—ZD'—

Figure [1I: Practical circuiis

— & 0 O |<

- — o O
P s ]
O 8 = =D
O = O =In
L= I . &

B A
00
01
10
Vo

===

Figure II: The equivalence of the AND to OR function

or OR function — you can break the bar
if you change the function — swap AND
for OR.

You don’t need to know this to design
circuits, but it is part of the proof that
the method I will describe works.

Well we can see that given a circuit
we can derive its truth table. However in
practice you often know what truth
table you want and have to design a
circuit to produce it: How can this be
done?

Basically we start off by designing the
truth table and plot it on to a chart
known as a Carnot map — pronounced
Kar-no. From this we can obtain a
minimum Boolean expression and we
can then turn this expression into a
circuit diagram.

A Carnot map is a development of a
Venn diagram, and is shown in Figure
IV. A Venn diagram has overlapping
areas corresponding to logical states. So
you have a circle representing the
variable A. Everywhere inside the circle
A is true — or one — and everywhere
outside it, it is false — or:zero.

The Carnot map places these areas
into formalised cells, a single cell
representing one line on the truth table
and the contents of the cell a zero or one
representing the output of the circuit.

The point i1s that as adjacent cells
differ only by one variable we can use
this property to generate an expression
that can be converted into a circuit using
the minimum number of gates.

On a two dimensional surface four
variables can easily be accommodated
on a Carnot map. For each extra
variable you need an extra dimension.
Fortunately the god of digital elec-
tronics only has four fingers so most
problems can be reduced to a series of
four variable problems.

Figure V shows a four variable
Carnot map. To find any line on the
truth table simply find the intersection
between the appropriate AB column
and CD row. When a variable is at a
logic zero it has a bar across it.

Each single cell corresponds to a
function of four variables, whereas if
you take two adjacent cells you can
eliminate one of the variables from the
function. Therefore a group of two cells
can be represented by one three variable
function instead of two four variable
functions.

In a similar way four adjacent cells
represent a function of two variables,
and eight cells represent a function of

i
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Figure IV: From a Venn diagram to a Carnot map

From Page 113

one variable. All 16 cells represent a
permanent value irrespective of any
inputs.

So by plotting our desired truth table
on to a Carnot map and grouping cells
we can derive a logical expression which
can be turned into a circuit.

Note that cells on one edge of the map
are adjacent to cells on the other edge.
You can think of this as the map curling
over to form a sphere shape — try to
visualise the four corners all making up
a set of four adjacent cells.

To be a valid group it must be a
rectangle or square with sides that are a

from seven bits. As you want to show 10
or possibly 16 different values — 0 to 9
and possibly A to F for hex numbers —
you only need four bits to represent each
value. Therefore if you had a seven
segment encoder circuit you could drive
two digits from your user port.

Such a circuit would have four inputs
and seven outputs — one for each
segment. What this really means is
seven logic functions with common
inputs. We can plot each function on a
separate Carnot map to derive our
circuits.

The first job is to plot the truth table.
If we label each segment a to g and each
input A to D we can place in the truth
table a logic 1 for each segment that

needs to be on and a zero if' it needs to be
off.

As input line A is the least significant
bit we place it on the right just as we do
in any other number system. You can
see this in Figure V1. Note that I have
not filled in all the truth table — see if you
can complete it.

So for each of the segments we havea
separate Carnot map. I have plotted the
one for segment g. Now to minimise it
we go through the algorithm. If we look
at each cell we will see there are no cells
that can’t be grouped with another.

So we move on to consider those that
can be placed in a group of two in only
one way. It turns out that there are none
of these either. Remember the cells at
the edge are adjacent, so cell 4 can be
grouped with cell 5 or cell 6.

Next we consider groups of four. Cell
2 can be in a group of four with cells 3,
A and B or cells 6, E and A so we leave
that cell alone. Cell 3 can only be in a
group of four in one way, so we circle
the group 2, 3, A and E.

These cells are no longer considered
themselves, but may be included in

power of two. This means that you can
have groups of 1 x 4 or 2 x 2 for a
group of four or 2 x 4 for a group of

eight. AB AB AB AB
Groups can overlap, but no group i s PR

must be completely overlapped by CD |ABCD|A8C0|ABED |ABLD

others, otherwise you are using more i T
i functions than you need. In order to oL ARED PARES | ABED [ARSS
| help you group them correctly there is CD |aBco |asco|aBco | aBeco
| an algorithm you can follow. :
| Firstly you must group 1a.i|1 cells that CD |ABEo|ABED |ABED |ABED
H are a logic one. Once a cell is in a group

| it should no longer be considered
' separately, but can be included in other
cell groups. Consider each cell in turn
and group — ring with a pen — those cells
that are not adjacent to any other cell.
Then consider each cell in turn and
look for groups of two. Only ring those
cells that can be grouped in one possible
way. Again consider each cell in turn,
but this time look for groups of four that
can only be grouped in one way.
Repeat for groups of eight and,
finally, any cells left over must be
included in as large a group as possible.
Like many things this sounds very
complex in theory. To make matters
. clearer let’s walk through a real example
| of a design problem.
5 Suppose you have a seven segment
display and wish to drive it from your
BBC Micro. You can connect each
segment up to a bit in the use port—viaa
suitable drive of course — but that would
mean you could only drive one digit
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— Body Building Course
s to be other groups. Next, cell 4 can’t be in a
group of four, so we pass on to cell 6. el a
ificant This can be in a group of four in only I l ; l I
we do one way, so we circle that group of 2, 6, ” g |J°
U can E and A. [j
[ have Cell 5 can’t be grouped in fours, so i
if you the next ungrouped cell is cell F which is
El‘ﬂu]}ﬁd with cells D, B and 9. Flﬂall}' T R ———— [ —— T
have a the only cell left to consider is number 8. H I [l I I I “ [
ed the This can be in a group of four with cells !
nise it A, B and 9. There are no groups of eight
e look so we can go back to consider cells 4
o cells and 3.
€r. The largest group we can include —
e that these in is a group of two together, so we I I I I I I] i “ || i I I l “
10nly circle them. Now all the cells are
:none grouped we can read off the Boolean
zlls at expression.
an be To derive the minimum expression SRS = {
with the Carnot map the segment will be neRilabcdein AB AB AB AB
. Cell on whenever a group is active. The form ooool1 111110 &0 - 0 * 1 ot 1 ; 0
ells 3, of final expression is known as a sum of cootlor10000 ' 9
leave products because of the way it looks. oot1o0lti1o1101 chlia R i
ein a It’s not actually a sum of products, but a solt1li11r11001 - : - 2 S
circle OR of ANDs. o1o00loti1o0011 CD| o 1 1 1 E
To turn this into a logic diagram each i e Al R e R M M AV = = s &
dered product represents a NAND gate with 0110 e ChL ] 1 ] 1 ?
xd in the outputs of all the gates being fed into 8101 10000 N
another NAND gate as shown in Figure 1000 1) 1 AB AR AB AR 1
] VIL To get the barred variables simply 1001 011 e — 1,
invert them with a NOT gate or inverter. 1 g iT ft] | 1 Ch} o 1 1 0 M
If you want to prove this circuit will 1 e 3 7 s - A
do the job you can draw a truth table 1100 ¢ C D-E { ! O C.,. P
exactly as we did before. Those of you 1101 j cp.l 0 £ i F JF-'.T
who are mathematically minded can R : 1
: prove this works by use of Boolean ikl o ; tD F/’i‘ "\ﬁ :i
algebra. : e
To do this first invert the function,
then apply De Morgan’s theorem and Figure VI: Seven segment display example
finally invert the function again. As
there have been two inversions the
function has not changed, but now it is Also on the board are 47k pull-up can be shown on the screen at any one
expressed in terms of NAND gates. resistors on all 10 user port connections time allowing you to monitor four
: The principals and mechanics of and a LED to show power is on. This is different outputs.
Carnot maps are not that easy to grasp connected to the user port by means of a The program has an essentially
: first time around, so I have written a ribbon cable available as Body Build simple task: To output each logic
program that allows you to attach your pack 2. combination in turn, then read the result
BBC Micro to any logic circuit you are It is the same cable as is used in all my and display it in the appropriate cell of
experimenting with and get a real time projects involving the user port. For the appropriate Carnot map.
F display of the circuit in the form of a convenience of board layout the cable is Program [ does this, but I have
- Carnot map. made up unconventionally. optimised it for the greatest possible
First you need to connect the micro The connectors are clamped on in a speed without having to resort to
2 to your logic circuit — I have designed vice pointing in the same direction with machine code. This has the effect of
i the program around the user port so the the polarising notches facing down the making it slightly difficult to follow, so a
b most convenient method is to use the cable. Then when the strain relief clip is few words of explanation will not go
transition board I designed as Body put on the notches will face outwards amiss.
Build pack 1. and both connectors will point down, as After the title and my name — does
g As the issue describing it is no longer shown in Figure VIIIL. anyone type that in I wonder? — the user
- available I will give a brief description. It Bits O to 3 of the user port are used to port is initialised in line 130 to have bits
- is simply a board with an IDC - generate the four input lines to your 0 to 3 as outputs and the rest as inputs.
Insulation Displacement Cable — header experimental circuit. The other bits, 4 to Then the arrays are defined — more on
plug and screw connectors. The screw 7, are used as inputs to monitor the this later. Line 150 creates a
connectors are labelled, allowing easy output of your circuit. »
access to the user port connections. In this way up to four Carnot maps
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From Page 115

user-defined character for the bar that
indicates the variable is at a logic zero.

The position of the bars over the
variables A and B are defined in the next
line. Note here there are six spaces
between the last pair of quotes. Lines
170 to 300 put logic ones in each cell to
start with, and label each map with the
variables.

Lines 310 to 360 read in from data
statements the positions of the bars over
the variables C and D. As these are
arranged in columns we can’t build up a
string variable to do this as we did with
the variables A and B.

To achieve the maximum speed of
operation we must precompute the
positions of each cell with reference to
the value of output it corresponds to as
well as which map it belongs to. The
simplest way is to hold all the cell
positions in a 3D array called P4%.

}ﬁﬁﬁﬂiﬂlg

Figure VII: The logic cireuit for segment g

The first index of the array indicates
which map is required, and the last
index is the value we are outputting.
This leaves the centre index to indicate
whether we want the horizontal or
vertical coordinate of the cell.

We then have 128 different values in

total. The simplest way would be to read
these values from a data statement -
however this would be a bit boring t
enter.

Also each coordinate pair is made up
of a different combination of the same
few numbers. Therefore these numbers

1@ MODE7

28 PRINT

30 PRINT*THE BEEE BODY BUILDING CO
URSE" _

40 PRINT"SEPTEMBER 198s"

5@ PRINT"REAL TIME CARNOT Map*

68 PRINT

78 PRINT*By Mike Cook"

82 PRINT

98 PRINT

108 PRINT"PRESS ANY KEY TO START®

118 A$=GETS

128 MODEY

130 74FEb2=40F

148 DIM PAYE3,1,15),ABR(3),C0%(3)

158 VDU 23,224,0,0,0,0,0,0,126,0

160 ABS$=CHRS (224) +CHRS (2241 +" "+CHR
$(224) 4" “+CHRS (224)

170 PRINTTAB(B,2)

180 FOR D=1 TG 2

190 FOR As1 10 4

200 PRINTSPCI3);"CD "

218 FOR C=1 10 2

228 FOR B=1 T0 4

230 PRINT"L 4

248 NEXT

250 PRINTSPCIS) |

260 NEXT

278 PRINT:PRINT

280 NEXT

299 IF D=1 THEN PRINT SPC(5)3STRING
$(4,"AB *)3GPC(5);STRINGS (4, "AB *} tPR

R

INT:PRINT

100 NEXT
318 FOR At=1 TO &

320 READ Hi,Vi

330 PRINTTAB(HY, V%) CHRS (224)
340 NEXT

350 DATA 3,2,4,2,4,5,3,11
360 DATA 3,17,4,17,4,20,3,2¢
370 FOR A%=R T0 3

380 READ ABL(AL)

399 NEXT

420 FOR A%=@ T0 3

410 READ CDX(AZ)

420 NEXT

430 DATA &,15,9,12

440 DATA 3,8,12,9

450 FOR By=2 T0 3

448 FOR AY=2 T0 3

478 Di=(BL#4) +AY

480 PAL(R,8,D%) =AB% (A%

458 PAY(B,1,0%)=COL(BY)

500 PAX(1,8,D%) =ABL(AY)+17
510 PAL(1,1,D%)=CDL(BY)

520 PAY(2,0,0%)=AB%(AT)

530 PAR(2,1,0%)=CO%(BRI+15
540 PAL(3,0,D%)=ABX (AL)+17
550 PA%(3,1,0%)=CDY(BY)+15
S6@ NEXT

578 NEXT

S80 PRINTTAB(S,141;ABS;SPC(5) ; ABS
532 PROC_GRID(164,98)

400 PROC GRID(708,%s)

610 PROC_GRID(164,572)

628 PROC_BRID(708,572)

638 COLOUR 1

640 PRINTTAB(18,71;"4";

638 PRINTTAB(35,7)3"5";

660 PRINTTAB(1B,22);"6";

670 PRINTTAB(3S,22)5"7;

6808 COLOUR 2

70@ REPEAT

710 FOR BY=2 7O 15

720 74FE6B=BL

730 Mi=7LFESR DIV 16

748 FOR A%=8 10 3

738 IF (MX AND L) THEN PRINT TABI(PA
%(A%,8,81) ,PA%(AY,1,B%));°1"; ELSE PR
INT TAB(PAX(AX,8,B%) ,PAL (A, 1,BY))1;%0
Ry

768 MX=HL DIV 2

778 NEXT

780 NEXT

798 UNTIL FALSE

890 DEF PROC_6RID(X,Y)

810 HOVE X,y

620 FOR AX=1 T0 §

838 PLOT 1,0,360

B4@ PLOT @,94,-382

838 NEXT

860 MOVE I, Y

878 FOR Ak=1 TO §

888 PLOT 1,376,
890 PLOT 8,-376, 9%
980 NEXT

918 ENDPROC
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Body Building Course
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are read into a holding array in lines 370
to 440, and the final array assembled in
ines 450 to 570.

Finally before we start the grid lines

have to be drawn around each cell, and
this is done by a procedure called
PROC_GRID.

It uses the relative plot commands to

draw a grid with its lower left hand
corner at the coordinates passed to
it. Then each Carnot map grid is labelled
with the number of the user port bit it is
using to monitor the output of your
circuit.

With line 690 turning off the cursor

have been written more simply but it
would have needed an extra line,
slowing down the loop and producing a
slower response. As it is written each of
the 128 cells gets updated every second
or so.

With nothing connected all the cells
should show as logic ones as
unconnected inputs assume this value,
and we also have pull-up resistors on the
user port connector board. Next take a
piece of wire and connect it between bit
4 and the earth connector marked E.

All the cells on map four on the
screen should change to a logic zero

connect it to the bits 0 to 3 in turn.

You will see the areas of the map
change to give a group of eight ones,
indicating only one variable is involved.
Studying this will give a much clearer
insight into what a Carnot map
represents than all the text in the world.

Try predicting what areas of the map
will change, then go back and read the
description of Carnot maps again.
Finally you can connect up our own
circuit and monitor its response with the
display.

@ Well that about wraps it up for now.

lines 700 to 790 continuously monitor
your circuit and update the on-screen
maps. Line 720 outputs a value to your
circuit and line 730 reads its response —

indicating that no matter what input
state you have the output is always zero.
Now remove the wire from the earth and

Next month we will be using a Carnot
map to design our project. See you then.

we need the DIV 16 as the information
coming in from your circuit is in the four
most significant bits.

The variable M% now contains the
contents of one cell on each of the four
maps. The next four lines extract and

Body Build Pack 1: Transition Board
£9.95,
Body Build Pack 2: Ribbon Cable £9.

All prices include P&P and VAT.
Order from: Musbury Consultants, 8
Fairhill, Helmshore, Rossendale, Lanes.

display that information. Line 750 could

Figure VIII: User port cable

BB4 4JX.

GPD Systems

All Prices include VAT
COMPUTERS -BBC )
Personal Computer unit, twin disk drives
& remote keyboard e s from £459
Master 128k oyt £ e B R PR ... £454
Plus 64k + DFS ER e SRR

COMPUTERS - AMSTRAD

PCW 8256 with free 3hr tuition package,
onwordprocessing el oabity el e PPN Lok -
Audio tutor on LOCOSCRIPT, 3hr tuition program £10
DISK DRIVES 5}" with 2 year guarantee.

40/80 track switchable.

Single 400k DS i b R U MRS - |
Dual BOOK DS e e R
Twin drives and monitor stand 3 R L e s

SPECIAL OFFER - 5" DISKETTES _
10 96 tpi diskettes in free library case. Full guarantee £15
PRINTERS

PANASONIC KXP1091. DotMatrix NLQ ... ... ... £159
Citizen 120D with tractor feed B R R o
JukiB100 Daisywheel ... ... ... ... ... . ... £285
MONITORS

Philips 7502HiResGreen ... ... ... ... . £79
Philips TV/Monitor Colour ... = £194

Repairs & Service for Computer & bériﬁﬁerﬁl& : fr'élm E15

Mionitors, Disk drives, Disketins,

Mail Order Only.
31 Abbey Road, Billericay, Essex CM12 9NF,
Tel: (02774) 51443

PHANTOM?

YES! This IS the program demonstrated on BBC TV's "Micro Live". The

Worlds first micro multi-user combat flight simulation is now available

direct from DOCTOR SOFT via our ‘HOT LINE' FIRST CLASS MAIL
ORDER servicea,

DOUBLE PHANTOM is basically a TWO computer version of the highly

acclaimed PHANTOM COMBAT simulation. At least one BBC must have

a disc system. A hardware link (included) then links the machines which

become separate aircraft sharing the same airspace, each VISIBLE and
VULMNERAELE to the other!

DOUBLE PHANTOM has all the usual PHANTOM features including the

fastest and smoothest 3D colour graphics around (15fps). RAF Phantom

pilot Paul Courtnage's verdict: “Marvellous ... quite the best micro flight
simulation I've ever seen ... Totally captivating!”

Phone: Mail Order Hot line 0903 776000 with VISA/ACCESS. Mail:
PO BOX 66, East Preston, West Sussex BN16 2TX. Most orders
despatched SAME DAY, FIRST CLASS, POST FREE.

DOUBLE PHANTOM (inc link) BBC # disc 19.95
LINK separately BBC cable 9.95
PHANTOM COMBAT BBC * disc 12.95
PHANTOM COMBAT Electron & BBC cass 0095
T47 BBC Bonly disc 9.85
747 BBC B only cass B.95
747 Elactron cass 7.95
747 Commodore B4 cass 1295
74T Commodora 64 disc 1495
747 Commaodore 64(USA format) disc 14.95

(Overseas orders, aguiv currency, add air mail at cost)
JOYSTICKS optional with all programs
BBC means all machines from 32k up
% SPECIFY DFS when ordering discs
£2 discount on multiple order
DOCTOR SOFT - THE FLIGHT SIMULATION
SPECIALIST
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Leigh Computer Systems

Authorisad Acormn Bervice Centre. ACT and Ferranti Computer Dealer

—
i == == - - 1 -
| THE ULTIMATE POOLS PREDICTION PROG Pooigyy COMPUTERS Plus rest of Epson range
™ m“!m.l Poolrwi r is & sophisticated Pool & T EBC Mﬂst&r ......... £4$5-DG Canﬂn 1DEDA_,, EEEB_DG
Wﬁwmﬁmm“:mm P Plus Amstrad, Atari ST, Canon A55 . £399.00
astomatically as results come in PRt - . Advance, Ferranti, ACT, 5peciul Offer
] mg:n Not just SCOREDRAWS, but AWAYS, HOMES Olivetti, Sperry, North Star. Kaaa Tax £259.00
scoREs DISC DRIVES N St
: : OPUS 5802 ........ £134.00 DAISYWHEEL
® ADAPTABLE Probabilities are given on gvery fixture - K
IDAPEARLE  Probeliiies are given on gvary fimur. SR 5802SD ...£164.00 PRINTERS 3
memhmwmmr—mcm Boormd, with detailed 5802D ....£279.00 Epson DX100 ...... £379.00 O.
® SIMPLEDATAENTRY Al team names are in the program. Simply type in the reference Challenger ........... £19900 Jukig000 ......c..... £209.00
= MMMMm?mﬂmrmmmmm:mM}. Opus DDFS ............ £45.00 Juki 6100 £369.00 P
@ PRINTER SUPPORT Full hard copy printout of data If you have a printer. Plus many others Juki 6300 ............ £899.00 v
PRICE £15,00 (all inclusive) Cumana 10Mb QuenData ........... £175.00 \
AT LAST: No more straggling for hours to get the Hard Disc ......... £699.00  Plus Silver Reed range b
: CE .
fmlm.ﬁnwmmlh:ﬂmmﬂntﬂj?ﬂmehtmwmadm Hard Disc ......... E799.00 Mi . P
secands. Pully compatible mﬁlanmwm}ﬂ. 0S9 Interface ....... £695.00 !Crﬂ"f!tec 1431 .. £199.00 (
POOLSWINNER with FIXGEN (for both) PRINTERS Microvitec 1451 ... £269.00
MT8 Microvitec 1441 ... £399.00 F
- o il A £17900 . = .
Epson LX80 Philips 7502 green .. £84.00 p
and occasional punters alike, ili !
| ou can develop and test your own unis winning system by adjusting the ETisetor 2.\, £249.00" FHHPTAIR amber: £O8.98 :
yeia formula, the program in simple mode. Coursewinner V3 uses
WWWﬂWMHmMmmmwmlm EpSGI‘I GXEU ----- E245.DO EPHOMS
statistics, prize money, weight, going, trainer and jockey form ete, ete. It Epson FX85 POA 27128 Is
| cutpats moet likely winners, good long odds bets, forecasts, tricasts etc. The pson FABO ........... e e R L
| shasabase inchudes vital course statisticsforal Brish courses. You can update Epson FX105 ......... POR B2 it 2008 5
PRICE £15.00 (all inclusive) inchudes Flat AND National Hust versions. Plus Foll Range of Add-Ons, ROM softwans Hc. t
ALL PROGRAMS AVAILABLE FOR: AMSTRAD CPCs, AMSTRAD PCWs (ADD £2.00), All BBCs, Al SPECTRLMS EDUCATIONAL ORDERS SUPPLIED
: WWL!HTMIH+).M ¢ s : 5 =
[§ Swﬂhﬂﬂm:nnphmmmm;_mmw[ﬂrh].ﬁm(mm] — Price list available on application — F
| Send Cheques/POs for refumn of post service 1o, P&P BOp small items. £7 large itams a
| E All Prices include VAT k
| 75 CROSS STREET 7 COVENTRY ROAD
; phone 4 hrs SOFTWARE phone 34 hrs SALE HINCKLEY
; 37 COUNCILLOR LANE, CHEADLE, CHESHIRE. & 061-428 7425 MANCHESTER LEICS. g
{Bend Jor full hist of our sefivare) Telephone: 061-9056 2144 Telephone: 04556 612139 i
£
I
| .
; If YOU ever key CHAIN, LOAD, *RUN, *ACCESS, *LOAD, *COPY, *DELETE,
*COMPACT, *INFO, *TYPE, *DUMP or *EXEC, then YOU need... t
| t
| JAY
| I
| : :
il
| '
| |
E L SorT ‘
D For
i
| W mnuﬁ?ﬂ::rﬁrt‘o:::::j'TFmsmn N ROM CONTROL AND MANAGEMENT POWER UP OPTIONS
| ) i ' U, Elegant mode 7 colour display of Rom/Ram sockets Permanant cura for screen jitter in graphics modes
?'T“ F:“ ISW':E display. All M':"lf ars mode 7 showing Rom title and read/write/disable status. essential if you've spent a fortune on a monitor!
Coour ;?_F’ ays accessible using a = commend, or Switch Romas off and on - permanently for users of HI-BASIC automatically selected when 6502
E?.-%rrE;'aE iciently using L/Break, M/Break and h:rlm',' buck;d Ram — aven across & power off | (Like gecond processor active.
. } k \ the Master Series). Shift key switched for ease of keying lower case
. :‘-'19":5 -3”3' ;“*'W“’“'«' switch between them at the Copy Aoms to disk by name or socke! number, BASIC variable names, e
| I:-::L::l:l Eﬂreanual!iln e HASIC. : 2 Transfer any Hm_-n to sideways Ram. Increases the speed of that slow keyboard by 30%!
| : : "" progrema. eng . sutoe Query read/write/disable status of Rom/Ram Automatically prevents disks being permanently
I matically lists them with page mode set on — with a sockets. disabled by soma games — no need for power off,
I single keystroke! However. if you have The Acomn Hardles multiple sideways Ram sockets.
I BASIC Editor Rom in your machine, itis entered with Tested with ATPL, Solidisk, Watford and Acorn Usar
ingert mode set 1 Ram extensions.
| Load mar\udalsn IDm:Iz machine code programs at the *AND MUCH MORE
correct address for subseguent disassembly.
I Automatically detects a Rom and prompts for a Dump the current taxt wind I i i
'l b ang picgtcne : *DISK FILE INDEXING SYSTEM ‘Dﬂsindnw?” nt taxt window 1o the printer with
| Touch the COPY key and invoke the Copy manu. Zeroisa memory gegments using "ERASE com-
| Select the files, select the target drive, and BEEBAID In_addition to all the facilities already listed, the mands, including selectable Ram sockets.
i coes the rest for you. Handles duplicate files, locked BEEBAID Rom is supplied with & Disk File Indexing Turn the Tube on and off using "TUBEON and
i files and multiple destination drives ] system. This systerm automatically maintains an *TUBEQFF. Presarves status of text or programs
i Tha Run menu anables BASIC and machine code index of all your seftware and allows you to hald in second processor,
| programs to be exacuted easily — by all the family! categorise your programs, eg. Games, Educational, Relocate any memaory segment with *SHIFT.
I Supersedes all other wall known Aun menus - B, B+, S-mula:mp etc. It can be dynamically tailored 10 your Relocate any BASIC program with *MOVE.
i Master and Tube compatibile OWvn requirements, eg. your disk drive configuration Disable the Econet system using "MONET,
| | D'Iﬁ_h Free Space Display shows the size of all files on and which directories you want to Index. The Indesx Load a program to the correct address using
i: : digk and E:‘E ICIG:'|1|G|-|I'| af 'Il'mdfrgéq: Space Tq\_.c.hca kay may be searched by program name, disk number or 'DGWNLDA%_
i 0 swap between hex an ecimal. Hit T for catagory. It 18 supplied on a 40/80 compatible disk Enhance BEC Mi h iti
E autorndatic compact. with its own bound manual and it is FREE! Break curnﬂ;;ndg_ o T R S R
(I Ploase $8nd me .....c..c....ocrvnernrin, g ... BEEBAID pack o prae, BEEBAID is fully 6502 second processor compatible and has bean tested on model B, B+
1l 16K Rom, 40/80 compatibie tisk and 3 manuals at £34 inclusive. | enciose o :,ﬁfvf:ﬂ B St e SERe S Fioatel LR 1 Il et beaied it stvei
1l L T T S e e 1 L LG attord, Solidisk and Acomn User, using single and
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I """""""""""" I To order your copy of BEEBAID, simply fill in the cutout and send it with a cheque or
I .......................................................... I postal order payable to:
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WP Utility —

. HAVE you ever used a word processor
and needed to repeat some key sequence
or text, but not felt it worthwhile to
program a function key or write a
Wordwise Plus segment to do the job?
Well here is a simple utility which has
been devised for just such an occasion.

Learn operates with the word
processors Wordwise, View and Mini
Office II to allow a sequence of key
presses to be memorised as they are

entered. The two new keys introduced
. for the Learn function are Ctrl+L to
- start learning and Ctrl+X to finish
| learning or execute the learnt key
sequence.

All the keys that are normally used in
the text editing mode on these word
processors can be memorised, including
all function keys, Control and Shift
keys.

The learnt sequence can be repeated
as many times as required at any point

‘in the text. The Escape key, used to
enter and exit the text mode, cannot be
memorised as it operates in a totally
different way to the other keys.

Using Learn has the advantage that
the actions are performed as you enter
the keypresses, so you can see the
results as the sequence is being
memorised by the utility.

If an error is made during the learn
phase the Delete key can be used to
correct it and the correction will be part
of the learnt sequence.

I have found this utility so useful that
it makes the Wordwise Plus built-in
language virtually redundant for all but
the most complex tasks.

The number of key strokes learnt is
limited, not by the learn utility, but by
the operating system which can only
hold up to 31 characters in its keyboard
buffer. However this is adequate for
most applications. If you try to
memorise more than this the remaining
key presses are ignored.

I will first describe how to load and
use Learn and then look at how it works.
The description of the operation is not
required reading for those who simply
want to use the routine.

Learn is a machine code program
which resides in memory that is not
normally used by the word processors.
Program | is a Basic program which
uses the built-in assembler to produce
the required machine code.

Once run, the machine code can be

LEARN

A simple way to make View, |

Wordwise and Mini Office 11
even easier to use

By ANDREW
VERWER

saved for later use. Even though the
Basic program is no longer required it is
a good idea to save it in case any errors
have been made when typing it in.

After saving the source program it
can be run in the normal way and it will
print the command for saving the
machine code on the screen. Type in the
*SAVE command exactly as displayed.
It is easy to use the Copy key to do this.

We’'ll use Wordwise for our example.
Enter it in the normal way and from the
menu type:

$LRN
or:
#RUN LRN

if you are on cassette.

This will load and execute the
previously saved machine code and also
initialise the event vector which it uses.
The routine will remain enabled until the
Break key is pressed.

Enter text mode on Wordwise by
pressing Escape and type in some text.
Everything should behave as normal.
MNow to teach your machine a lesson.

Make sure you are in text mode then
type Ctrl+L — that is, hold down the
Ctrl key and press L. Enter a few
characters and type Ctrl+X. Now type
Ctrl+X again and the characters
previously entered should be repeated
just as if you had entered them again
from the keyboard.

You can move the cursor around the
text, type in new text and use options
from the menu without affecting the
learnt sequence. Next time you type
Ctrl+X the sequence will be repeated
again.

A new sequence can be learnt at any
time by using Ctrl+L followed by the
new sequence and then Ctrl+X as
before. Remember that pressing the
Break key will disable Learn, but it can

be reinitialised by typing *LRN again.
again.

Try some of the function key
commands in the Learn mode, such as
those involving markers and marked
text. Some are quite useful and amusing
things can be accomplished in this way.

One such example is in a manual
sorting a list of data such as names. I
know there is a program for this job
supplied with Wordwise Plus, but it can
be quite difficult to tailor it for a
particular job.

Learn can be used to move each
name entry to the bottom of the text in
the order required. Place the cursor on
the line of the first name required, type
Ctrl+L to enter Learn mode and then
copy the current line to the bottom of
the text.

In other words, place markers around
the current line, send the cursor to the
bottom of the text and copy marked text
using function key 9.

To get the cursor back to its previous
position first place it at the top of the
text and then move the cursor to the first
marker — f4 followed by f3.

Finally delete the marked text and
then finish the learnt sequence with
Ctrl+X. Now move the cursor to the
next required name and Ctrl+ X should
move it to the bottom of the text after
the previous name.

The above example is far easier to do
than to describe, since you can see the
results of the keypresses as you enter
them.

If your BBC Micro has a disc system
you may find it useful to build a !BOOT
file to enter Wordwise and initialise the
routine automatically when Shift-
+Break is pressed.

Wordwise can itself be used to create
a suitable file:

tHORDNISE
#LRN

This should be saved with the
>
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REAL CORRESPONDENCE QUALITY PRINTER

PRICE BREAKTHROUGH

The host of useful features include:
@ Standard parallel/Centronics interface
® 20c.p.s. (approx. 200 words/minute)
® Easily obtained Qumeribbons
® Uses Qume daisywheels.

(many typefaces available)
® 10,12 & 15 pitch options

QUENDATA DWP 1120 DAISYWHEEL PRINTER

® Maximum paper width 13inches
® 4levels of hammerimpression
® Complete with power lead & plug
ribbon, courier 10 wheel, manual & cover
® Tractor & cutsheet feeder available

TRADE PRICE£178.25INC.VAT. REC.RETAILPRICE£299.00INC.VAT.

OURPRICE £1)Q

FREE TO CALLERS ONLY:
BBC PRINTER LEAD & VIEW DRIVER
ALL MAJOR CREDIT CARDS ACCEPTED

NOW

£149 nc.var.

+INC. POST (UK mainland only)
ORDER NOW WHILE
STOCKS LAST I

Telephone Orders: Gerrards Cross (0753) 889010

SOFTSHOP LTD. 55 st. Peters Court Chalfont St. Peter, Bucks SL9 9QQ.

N\ Y SNAIE W iBkaS & 7

DOES IT MAKE SENSE TO BUY ADISC DRIVE . ..
... AND LOAD MOST OF YOUR PROGRAMS FROM TAPE?

In a world where time is money and delay is frustration, the REPLAY
System can bring taped software into the disc era.

There is no other way of transferring software to disc that is so
effective and efficient as REPLAY. Thousands have now been sold
and acclaimed by the users as indispensable.

REPLAY is more than a transfer utility . . .

REPLAY captures the computer's memory and stores itin disc
form at virtually any point, whether the original program has been
loaded from tape, disc or personal endeavour.

REPLAY can reload a selected screen from disc, ready for
printing out to a hard copy.

REPLAY can effect a simple ‘pause’ or save a partly
completed program to disc for later use.

REPLAY is ‘encoded' in order that programs transferred to
disc are individual to, and can only be run by, the same computer.
Get more enjoyment and action out of your software with the
REPLAY System.

( ?!.’!ﬁﬂ mfr"-s-ng )

Easy to fit with no soldering, uses one sideways ROM socket with
three simple connections into the computer.

REPLAY must be matched to the DFS in use:

RB271 - Acorn B271, also S/D Watford and Pace DFS.

RB272 - U.D.M. DFS RBB77 — Cumana QFS.

R1770 — Opus 3.45 DFS and Solidisk Issue 1.

R1770A — Acorn 1770 DFS and ADFS, also Solidisk Issue 2.
R1770B+ - for BBC B+ only. R1770C - Opus Challenger only,
R1770W - Watford DDFS only. R2791 — Opus 3.15 only.

R2793 - Opus 3.35 only. {Acorn 'Master' in preparation)
Price £35.00 (incl. VAT), with full instructions for installation and
use,

Further details and reviews available.

New Product — “MASTER" write-protact switch

A small module that fits inside the Master Computer enabling
you to write-protect the Sideways RAM banks.
Available NOW £8.95 inc.
New Release-“B+"to“B"
Conversion kit for increasing the number of programs usable on a B+
P.O.A

THE MATRIX ROM
The MATRIX ROM is an essential tool for Science and
Mathematics Departments in schools, for Science, Computing and
Engineering Departments in Universities and Polytechnics, and for
anyone who writes serious programs for industrial applications.

WRITTEN WITH THE COOPERATION OF
THE CIVIL ENGINEERING DEPT.
OF SOUTHAMPTON UNIVERSITY

The MATRIX ROM provides a comprehensive range of
commands for performing matrix operations gincluding inversion).
One of the many commands will solve a set of linear simultaneous
equations, and another deals with sets of banded symmetrical
equations. In addition there are commands for deleting and
redimensioning arrays (to re-use valuable memory space), for
finding maximum and minimum values in any row or column, and
for inputting, saving, loading and printing arrays. All commands
are executed in machine code much more guickly than is possible
in BASIC. Many lines of coding can be eliminated and much
memory space can be saved.

These facilities transform the capability of the BEC Micro
when dealing with tasks such as graphical transformations in two
or three dimensions, or structural analysis, electrical circuits or
vibration problems. In fact any problem where matrix operations or
linear simultaneous equations are involved. The power of
FORTRAN can now be combined with the simplicity of BASIC and
the excellent graphics of the BBC micro.

Sultable for the BBC ‘B, 'B+' and ELECTRON computers,

£36.00 (plus VAT), includes comprehensive Manual.
Quantity discount offered to Educational Establishments.

Further detalls available on request.

For further details or supply contact:

H

s’ VINEMICROS, MARSHBOROUGH, NR. SANDWICH, m
KENT CT13 OPG. (Tel: 0304 812276)
Or through your local Dealer.
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WP Utility —

From Page 119

filename !BOOT. The disc option must
also be set up by typing from the
Wordwise menu:

H0PT 4,3

If using View it should be called up in
the normal way with:

#WORD
Then initialise the learn utility by
typing:
ELRN

while in command mode. Enter text
mode on View and check that all is as
normal by typing in some text.

Type Ctrl+L, enter a few characters
and then type Ctrl+X. Now type
Ctrl+X again to repeat the learnt
sequence. Try some of the function key
commands in the Learn mode including
those with Ctrl and Shift.

The name sorting example, described
previously for Wordwise, can be
accomplished just as easily with View
and Mini Office Il using similar
functions.

The utility uses the BBC Micro’s
powerful event handling facilities to
detect a keypress event. As soon as any
event occurs the OS effectively jumps to
an event handling routine whose
address is saved in locations &220 and

&221. This so called vector is in RAM .

and so can be changed to the address of
our routine.,

When the utility is initialised the
machine code is loaded into memory
and execution is started from the start of
the routine at line 170 of the listing. This

¢ Learn improves ease
of use and flexibility.

Why not try it out? 9

saves the old event vector for later use
and puts the address of our event
handler — designated entry in the
program — in its place.

The keypress event is enabled in lines
250 to 270 using OSBYTE 14.
OSBYTE is entered via a direct jump
(JMP) rather than the more usual jump
to subroutine (JSR). In this way control
is passed back to the current word
processor when the osbyte subroutine is
finished.

This initialisation will cause the micro
to execute the code at entry every time a
key is pressed. The BBC Micro however
has facilities for many different events,
so the Learn routine must first check
that the event which occurred is the
keypress event we are waiting for, which
is event number 2.

By good design the operating system
places the event number in the
accumulator before entering any event
handler. This is checked in line 300. If it
was other than event 2 control is passed
to the old event handler via the old event
vector at line 330.

Having decided that a keypress has
occurred the routine must find out
which key was pressed. The osbyte &91
call in line 380 is used to retrieve the last

Pﬁlﬂﬁﬁ ;LJ

WHAT is the longest length of

ribbon cable that can be supported

* between the IMHz port and your
user port expansion board?

I intend to use one of these

boards to drive a user port

There are no hard and fast rules as
to how long a cable can be hung on
to the IMHz bus before it crashes,
you just have to try it and see. The

multiplexed line board. Your two
boards plus the interface boards are
to be housed in a card rack powered
by its own 5V switchmode PSU.

What modifications to your
boards or precautions are needed to
protect the 1IMHz port against
reverse power flow if the two
supplies are not switched together?
— Andrew Howlett, Reading.

longest I have used was one metre
and that worked OK.

I have also powered the expan-
sion board from a separate supply
without any ill effects. As there is no
5 volt supply from the bus you can't
get reverse power flow.

Mike Cook

character from the keyboard buffer.
This character is then checked against
the codes for Ctrl+L (&0C) and
Ctrl+X (&18) so that the appropriate
action can be taken.

The learnt sequence is stored in a
buffer called buff starting at page &C
and the number of characters learnt is
saved in count. The current mode —
whether learning — is saved in Irnflg as
true (&FF) or false (0). Lines 420 to 450
set [rnflg to true and zeros count if
Ctrl+L is pressed. :

If Ctrl+X is pressed lines 500 to 540
check Irnflg and if previously set true —
currently learning — reset it to false.

If Irnflg was already false the routine
branches to line 560 where after
checking that the buffer contains a
previously learnt sequence, the stored
sequence is retrieved a character at a
time and inserted into the keyboard
buffer using an osbyte &8A call.

In this way when control is eventually
passed back to Wordwise it is just as
though the learnt sequence had been
typed in on the keyboard.

If neither Ctrl+L or Ctrl+X have
been typed the routine branches to line
740 where the Learn mode is checked. If
Irnflg is true the routine at lines 720 to
770 add the key that was pressed to the
buffer and increment count.

Learn has been found to work with
other ROM-based software in addition
to Wordwise and View. It should work
with most ROMs that don’t use Ctrl+X
or Ctrl+L. Unfortunately BBC Basic
does use these.

The routine uses two pages of
memory — one at &A00 for the machine
code itself and 32 bytes at &CO0O0 for the
buffer. These addresses are set up in line
110 and can be changed if particular
ROMs use these pages for other
purposes.

Hopefully you will find the addition
of Learn to a spreadsheet or database
package improves ease of use and
flexibility. Why not try it out? [ |

Full listing starts
on Page 122
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WP Utility

From Page 121

18 REN LEARN

20 REN by Andy Verwer

J8 REM (c) The Micro User

4@ REM Detects a keypress event
30 REM CTRL L - enter learn mode
&8 REN CTRL X - leave learn mode
70 REM or if not in learn mode
88 REN execute seqguence.

99 osbyteskFFF4

188 evntv=k228

118 code=kAB8:buff=LCR0

128 true=LFF:false=@

138 FOR passi=BTO2STEP2

148 Pl=code

130 COPT passi
168 .initialise
178 LDA evnty  \Set up event vect
180 STA evold

198 LDA evntv+l

200 STA evold+!

218 LDA #entry MODL10@

228 5TA evnty

238 LDA f#entry DIVLIDG

240 STA evntv+l

318 BEQ event2

320 PLA:PLP
A and

330 NP (evald) \Jusp to old event
vector

340 .event?
ng registers

358 TXA:PHA: TYA:PHA

360 LDI W

370 LDA %91

38@ JSR osbyte \Bet chr from buff
er

398 TYA

400 CHP #%0C

418 BNE naCTLL

This is one of hundreds of
programs now available
FREE for downloading on

[ ] L ]
Microlink
428 LDX #true

sode
438 ST lrnflg
448 LD &2

t
458 ST! count

\Mo, retrieve P &

\Yes, save remaini

\Is it CTRL L ?

\Yes, enter learn

\Reset buffer coun

250 LDA #14 \Enable event 2 468 CLC:BCC return
260 LDX #2 478 .nolTLL
278 NP osbyte 468 CHP #418 \Is it CTRL X ?
280 .entry 498 BNE noCTLX
298 PHP:PHA \Save P & A regist 500 LDA lrnflg \Yes, now check le
ers arn aode

Joe CHp #2 \Keypress event ? 518 CMP Htrue

g the DFS has apparently lost is
— PAGE setting of &1500 and now
‘il pu——— records PAGE &1900 as per the
\ e i standard Acorn DNFS (which is

SINCE July 1983 when I bought
the Amcom DFS and subsequently
upgraded for the 6502 Second
Processor version, everything has
been 100 per cent — until last week.

Then, for some peculiar reason,

! o ——

3 p—

| g
B it

The Amcom system grabs its own
workspace and then supresses the
other filing system. What is
happening is that the DNFS is not
being supressed and so it is
grabbing its own workspace.

still fitted).

If I now remove the DNFS the
Amcom DFS correctly reads
PAGE &1500 as before, but upon
re-inserting the DNFS PAGE goes
back to &1900. — 1.5, Crawford,
Banbury.

I could be that the DNFS is
getting in first somehow or that the
Amecom system is not working
properly. Perhaps the Amcom
PROM has gone a little faulty or
some other ROM is upsetting
things.

Look also for bad sockets or
loose contacts on the ROM board
and check that the Amcom system
has highest priority.

528 BNE nolrnflg \Not in learn sode

538 LDA #false \Leave learn mode

548 STA lraflg

938 CLC:BCC return

348 .nolrnflg

370 LDA count

580 CHP 40
eapty

598 BNE exec

688 CLC:BCC return

618 .exec \Execute learnt se
guence

628 LDI 40
tart

638 .loop

648 LDY buff,X
buffer

638 TYA:PHA
er

bb@ LDX &0

678 LDA #LBA

6B@ JSR osbyte
eyboard buffer

\Check buffer not

\Point to buffer s

\Pick up chr from

\Save buffer point

\Insert chr into k

698 PLAITAX \Retrieve buffer p
ointer

T80 INX

718 CPX count  \Done yet ?

728 BNE 1oop

738 CLC:BCC return

748 .noCTLX \Mot CTRL L or I !

738 PHA \Save chr

760 LDA 1rnflg
778 CHP #false
788 BNE learn  \Yes,

\In learn sode ?

798 PLA \No, retrieve chr

808 CLC:BCC return

810 .learn \Add chr to buffer

828 PLA \Retrieve chr

838 LDI count

B4@ STA buff,X \Add it to buffer

g5@ INX \Increment buffer
count

860 STI count \and save it

878 .return

B8@ PLA:sTAY:PLA:TAX:PLA:PLP

g9@ RTS

700 )

718 evold=Pl

928 count=PY+2

930 Irnflg=Pi+]

948 'Pl=BiPY=PL+4

930 NEXT

968 PRINT® #SAVE LRN *j“code;" *;*P

This listing is included in this
month’s cassette tape offer. See
order form on Page 149,
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It’s the clever bits only your BBC computer can see which
elp the Opus Chall'enaer outperform every other disc drive on
e market, including dual drive systems. ;
Only Challenger has both a conventional double-sided
oppy disc drive and a high technology RAM disc, effectively a
second, lightning fast solid state disc drive which turns your unit
nto a unique dual system with up to a massive 1.2 Megabytes
if useable capacity.
Only Challenger has its own built-in double density disc
nterface, making all that soldering and track cutting associated
ith other interface connections, a thing of the past. Just
lug-in and away you go.
You'll find more performance than from any dual disc drive
em and from only £199.95, Challenger is up to £50 cheaper
an even the most inexpensive twin drive and interface
jackage. Unbeatable value and a unique 3-in-1 combination:

# 5% DOUBLE-SIDED 40/80 TRACK DISC DRIVE
# BUILT-IN DOUBLE DENSITY DISC INTERFACE
ENTEGRAL SOLID STATE RAM DISC up t0 20 times faster

a disc drive and now available in 256K and 512K versions:

With all that power and performance you can race through

ork conventional disc drives labour over and, when you need
bsave to floppy, the RAM disc backs-up your information in a
action of the time without any need for tiresome disc
wopping. A & B Computing, which voted Challenger “Best buy
ifthe year", said: "Using the RAM disc is a real dream. ..

e checked a document just over 21K long, which took 5

inutes 56 seconds on floppy and only 1 minute 7 seconds

sing the RAM disc”.

IT MAY LOOK
LIKE A
SINGLE DISC

You don't even need to worry about compatibility. We've
fitted the same disc controller chip used on the BBC B + to
make Challenger compatible with all leading software titles and
it's suitable for use with the new 128 Master Series.

Challenger’s price even includes VAT, FREE 72-hour delivery,
the unll:.eatabie Opus two-year warranty and a full operating
manual.

S0 call us now on 0737 65080 for details of our nationwide
dealer network or simply post the coupon. Generous education
and dealer discounts available.

CHALLENGER - SIMPLY
LIGHT YEARS AHEAD OF THE OPPOSITION

BRI N AT
i :

To: Opus Supplies Limited, 55 Ormside Way, Holmethorpe Industrial Estate, Redhill, Surrey.
Please rush me the following: (PRICES INCLUDE VAT AND CARRIAGE)
— Challenger Unit(s) £199.95 each including 256K RAM disc |

Bt — Challenger Unit(s) £249.95 sach including 512K RAM disc

| | enclose a cheque for £ or please debit myrcrer.li't-:ardl
I account with the amount of £ ; l
| MrAces[ ] vea[Jnoi: [TTTTTTTTTTITT11]
I MAME __ 3 : I
| ApDRESs . ; I
|l Ga |
| TecepHoNE BBC |
I ——— N —— ————— —— —— — —— ———
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From Page 33

|8REM Pear Picker
20REN By F.J.E. McPherson
JBREM (c) The Micro User
4BIFPAGE( YLERR GOTO2508
S@ONERROR IFERR=17 THEN RUN ELSE M
ODE7:PRINT:REPORT:PRINT" at line "STR
$(ERL):END
&BMODE7:VDU23;8202;0;0;8;
78PROCintra
B@BMODEL
SRBDIM AX(15,4),50010) N$(10)
108FOR Q%=1 TO 10
1185 (0X)=19@-(Q1#28-15)
120N$(QX)="Plastered Patrick"
1IBNEXT
1408SCT=0: LINITY=154-A%) ¢ 100
158F0R Q%= T0 15
148FDR Wi=0 TO 4
17BAL(QX,NL) =0
1BBNEXT
19BNEXT
208M%=0:5CL%=0
218CLS
220ENVELOPE 1,1,-2,-2,-1,25,30,133,
126,8,0,-1,124,126
2JBENVELOPE 2,2,5,0,-5,9,5,59,126,0,
8,-18,126,126
20@ENVELOPE 3,2,14,8,0,5,10,20,125,
8,08,-4,126,128
298VDU 23;8202;0;0;0;
268VDU 19,1,1,08,0,0
27evou 19,2,2,0,0,80
26@V0U 19,3,6,0,0.0
299vDU 23,22%,192,248,252,294,254,2
53,235,254
Jevou 23,226,3,31,63,127,127,255,2
35,127
Jievou 23,227,128,48,0,0,0,0,0,0
J2evou 23,228,3e,12,0,0,0,0,0,0
e 23,231,3,3,3,3,3,7. 7,15
J40VDU 23,232,192,192,192,192,192,2
24,224,200
J5@vDy 23,233,0,0,0,24,24,8,0,8
J60VDU 23,234,8,0,48,46,48,48,48.48
I7@vDy 23,235,8,0,207,08,0,0,0,207
Jeevou 23,236,0,8,43,63,0,8,0.0
J9evou 23,237,33,0,0,33,33,33,33,33
40evDu 237,238,0,0,192,193,65,255,78
AT
41@vDU 23,239.8,0,192,217,89,295.78
174
428V0U 27,240,0,240,144,159,255,98,
3,9
AJQTREES=CHRES+CHRS 1B+CHRE@+CHRE2+L
HR§226+CHR$225+CHR$ 1 @+CHR$8+CHREB+CHER
§22T+CHR$Z28+CHR$B+CHRET+CHAS | B+CHRED
+CHR$1+CHR$2T 1 +CHR$2T2+CHRS4

44@MANS=CHR$ 238

4SBFENCE$=CHR$5+CHR$ 18+CHR$Q+CHR$ T+
CHR$234+CHR$B+CHR$ 18+CHR$@+CHR$1 +CHR S
235+CHRS4

44BDFENCE$=CHR$5+CHRS | B+CHR$D+CHRS]
+CHR$236+CHR$B+CHRS 1B+CHR$@+CHR$ 1+CHR
$237+CHR$4

470PROCsetup

488PROCaove

490END

S80DEF PROCsetup

S18COLOUR 1

S28PRINT TAB(S,1);"Hiscore ";S%(1);
' by ";N§(1)

S3IBCOLOUR 3

SAOPRINT TAB(S,5) ;" INCOME= ' ";SCX

S3@PRINT TAB(5,3); "Nuaber of pears
left = "

S48FOR Q%=1 TO 8

STOFOR Wi=1 T0 5

SBENOVE QX#128+432,Wi#128+28

SQBPRINT :TREES:

GBANEXT

b1BNEXT

628MOVE 32,768

bJOPRINT STRINGS(19,FENCES); STRINGS
(19,FENCES)

GA4BMOVE 32,32

6SBPRINT STRINGS$ (19,FENCES); STRINGS
{19,FENCES)

b6BFOR Q%=1 TO 24

4TANOVE 4@,0%#32-14

bBBPRINT ;DFENCES;

STBMOVE 1220,0%%32-14

TBBPRINT ;DFENCES;

TIANEXT

T20F0R @%=1 TO 9

730PROCaddapple

T4@S0UND 2,2,180,!

TSENEXT

THBENDPROC

TTRDEF PROCaove

TBRTIME=D

T90X%=20: Y1=20

BOeTYY=19:TY1=20

BleTIIL=1:TY1X=0

B20PROCaddapple

BIQREPEAT

B4BIF RND(4)=1 THEN PROCcd

BSQIF TIMEXLIMITY THEN TIME=8:PROCa
ddapple:PROCcd

BHRX1X=XT Y12=YY

B70XY=XY-INKEY (-67) +INKEY (-98)

BORIF (XX(3) OR (XX>36) THEN Xi=XiX

BONE=(X%+1)/2

9@8Y%=YL-INKEY (-1@5) +INKEY(-73)

91BEY=(Y1+3) /2

9201F (NX/2<IINTIWR/2)) AND (EX/2(
INT(EX/2)) THEN X%=Xi%:Yi=Yid

93RIF (YX>38) OR (YXC9) THEN Yi=Yil
F40PRINT TAB(TXX, TYE;" 5
95@COLOUR !

SEBTXN=TXL+TXLX: TYX=TYL+TYIX
FTOTNL=(TXX+1) /2: TEX=(TYL+3) /2
9BBIF (TWE/2CYINT(TNR/2)) AND (TEM

2()INT(TER/2)) THEN TXX=TXX-TX1%:TYlz §

TYI-TY1X:PROCcd:6OTO 1008
998IF TXX>34 OR TXACI OR TYZ)3R OR

TY2(S THEN TUX=TXR-TXIX: TVA=TYX-TYLL

PROCcd

|@@BPRINT TAB(TXY,TYX);CHR$248;

1018COLOUR 3

{28PRINT TABI(X1X,Y1X);" *;

1BIBPRINT TAB(XX,YX);MANS;

D4BNY=(XX-1)/2

1R3RIF (YA-1)/4=INT((YX-1)/4) AND 11
)9 AND NX/2=INT(WX/2) AND XX33 AND I
{35 THEN PROCtest

{0GBIF XX=TYX AND YX=TYX AND MANS=(H
R$239 THEN SC%=5CY+2:SCLY=5CL%+2: 50U
D 3,3,10,1: MAN$=CHR$238: Mi=NL-11PRINT
TAB(28,3)3M%:" ":PRINT TAB(14,3);501
(]

{@78IF SCLYX=16 THEN PROCcleared:UNTI
L -1:607T0 150

{BBAIF MX>19 THEN UNTIL -1:PROCend

1B9BUNTIL @ '

{ 1@BENDPROC

1118DEF PROCaddapple

11208M1=ML+1

L130PRINT TAB(28,3)N%;" *

1 14BRSX=RND (2}

1158RTE=RND(8) :RTYX1=RND(3)

1168RY %= (RTE#4+RE%) #32: RY L= (RTYL#4) ¢
12

117RIF AX((RTL#2)-J+RSYL,4-(RTYY-1)]=
| THEN 1148

1180AY% ((RTX#2)-3+RST,4-(RTYI-1)])=1

[ 19@MOVE RXY,RYY

{28@6C0Le,3

1218VDU S:PRINT ;CHR$233;:VDU 4

1 220ENDPROC

1230DEF PROCtest

12481F MAN$=CHR$239 THEN ENDPROC

12501F AX((NX-(XX MOD 2)-1),(YX-1)/A
-3)=1 THEN PROCappledrop ELSE ENDPROC

1268A% ((NX=1XX MOD 2)-1),(YE-1)/4-0)
=R

1278ENDPROC

1288DEF PROCappledrop

129@SOUND 1,1,255,18

13886C0LT, 3: VDUS

{J1@FOR OX=(32-YX)#32 T0 (31-Yi)#32
STEP -4

1J2OMOVE XX#32,8%+32

1338FOR W=1 TO 15@:NEXT

1348VDU 233

{3SBMOVE X%#32,0%+28
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> .

| (TEX/
1iTY1=

38 OR
=TY1%:

i

AND YI
AND XX
AN$=CH
21 SOUN
tPRINT
31i5CT
d:INT1

Cend

Yitd)+
-1} =

=1

1432

1360VDU 233

[3TENEXT

138@vDU 4

1398MAN$=CHR$239

14BOPRINT TAB(28,3);mMe;" *
1418ENDPROC

1428DEF PROCcd

I14381F TH1Z=@ AND TY11=@ THEN 1448 E
LSE TX1%=@:TY11=@: ENDPROC
144BTX14=RND (3)-2: TY1L=RND(3) -2
143BENDPROC

1468DEF PROCcleared

I4TRFOR W={ TD SO0R:NEXT

1488FOR Q%=1 TO MY

14985C1=5C1~1

| 5@BPRINT TAB(14,5);5C%;" *

ISIBFOR W=! TO 25@:NEXT

152850UND @,1,10,1

1S3BNEXT

|S48FOR W=1 TO 1S@@:NEXT

I550FOR @Y%=1 TO 25

1568FOR W=1 TO 15@:NEXT

157850 =5C)+1

1588S0UND 2,2,10,!

|39BPRINT TAB(14,5);5C%;" *
[6BANEXT.

[61OLIMITX=LINITY-75

16281F LIMITYCS@ THEN LIMITX=58
163BENDPROC

|64QDEF PROChiscores

1658PROCE (31)

|66BPLACE=]

1670FOR %=1 TO 10

16BRIF SX(@X))SCY THEN PLACE=PLACE+1
169ONEXT

1788COLOUR 1

ITIBPRINT TAB(4,15);"
ed “;PLACE;" out of TEN'
IT20PRINT TRB(4,17);" Please enter
your name below.”

ITIBPRINT TAB(7,19) ;1 INPUT N$:N$=LEF
T§(Ns$,18)

IT4QFOR Q@%=18 TO PLACE STEP -1
IT3ONS (%) =N$ (QY-1)

17685% (0%)=5% (2%-1)

ITTRNEXT

{78BCLS:PRINT TAB(9,2);"Pear Picker"
s TOP TEN®

{79@N$ (PLACE) =N$

188@SY (PLACE ) =5C1

1818FOR BY=1 TO 19

1828COLOUR (QY MOD 3)+1

183BPRINT TAB(B,QX#2+43};"' ";51(01)
IB4OPRINT TAB(13,Q%#2¢3);"%......"sN$
']

1B3ONEXT

IBOPRINT """ "TAB(9);"Press any key
to continue”

I870FOR @%=1 TO 800

You are rank

1B8@FOR Wi=1 TO 3
189BVDU 19, WX, ((QX+NY) MOD 3)+2,8,8,

190ONEXT

1718A$=INKEY#(25)

19201F ASC(A$)<(>-1 THEN QX=B@@
1930NEXT

1 94BENDPROC

1930DEF PROCend

1968YDU 4

1978COLOUR 131:COLOUR @

198BPRINT TAB(14,13);"Unfortunately"
199@PRINT TAB(8,15);"there are now 2
@ pears";TAB(14,17);"0n the trees,";T
AB(4,19);"and due to your inadequacy,
"1TAB(18,21);"you have been fired."
2B00COLOUR 3:COLOUR 128

201@F0R W=1 TO 1580@:NEXT

20201F SCX)5%(18) THEN PROChiscores
2030CLS

2B4@PRINT TAB(3,108);"Do you want ano
ther game ?*

2050A%=6ETS

206@1F A$="N" THEN END

20701F A$C)"Y" THEN VDU7:6070 2848
20806070 140

Z09BEND

This is one of hundreds of
programs now available
FREE for downloading on

Microlink
2108ENDPROC

2118DEF PROCA (LX)

2128PRINT TAB(8,LY);"Press any key t
o continue";

21304FXLS @

214BA=BET

2158CLS

21 68ENDPROC

2170DEF PROCintro

2180PLY=1

2198READ ¢

22001F D$="END" THEN GOTO 2488
2210PRINT

2220R%=RND{7) +128

223Q1F 0$="3" THEN PROCd(23):80TD 21
90

22401F LEFT$(D4,1)(>"2" THEN 2300
22500%=RIGHTS (@%,LEN(QS)-1)

2260FOR Q%=1 TO 2

2270PRINT TAB((35-LEN(R$))/2);CHRS 14
1;CHR$RY; 0

Z28BNEXT

22986070 2198

230QREPEAT

2310W=NID$ (0% ,PLY, 37) 4" "
2320PLY=PLL+38

234BNE=LEFTS (WS, LEN(W$)-1)
2358PLY=PLI-1

236BUNTIL RIGHTS(N$,1)=" *

23TBPRINT "TAB((3B-LEN(W$))/2) ;CHRS(
R1) ;W83

238BUNTIL PLXMLEN(B$)

23986070 2184

2400PRINT TAB(D,18);CHR$133; "What le
vel (1-5) (3=sost difficult)";:Al=6E
T

24181IF AXC49 DR ALX33 THEN VDU 7:B0T
0 2488

242BENDPROC

2430REM ##% [t is very important to
put in the space before the final quo
tation earks !! s

244BDATA "2Pear Picker","In this gas
e you are a pear picker who must try
and pick pears one at a time and get
thea to the tractor. *

2458DATA "I+ you manage to collect e
ight of these you are promoted to a f
aster growing field. However, if you
allow twenty or more pears to be left
on the trees, you lose your job. *
2468DRTA "Unfortunately you also hav
e the probles that the driver of the
tractor is the farser's son (Plastere
d Patrick), who drives in a rather er
ratic sanner, *

24700ATA 3

24BBDATR "2 ONTROL 5°,"To cont
rol the wheelbarrow use the following
controls : °

2090DATA "1.......0eft ", "X, 00n.eri
ght *,"fsvvsanesli) "y " Ficussscdom *
+3,END

2580+KEY® #TAPE!M FORIX=8T0 TOP-PAGE
STEP4:1X'LEB@=I%'PAGE:N. |NPAGE=LEDD!
MO, (MRUNIFIN

2518VDU21: #FX138,0,128

This listing is included in this
month's cassette tape offer. See
order form on Page 149,
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From Page 106

1@ REM BASIC EVENTING

20 REM Suitable for BASIC [ or II
38 REM By Mike Stallybrass

40 REM (c) The Micro User

3@ MODET

4@ HIMEM=L7800

78 PROCasseable

200 PRINT TAB(S,18) "You input " AS$
218 PRINT TAB(5,18) *Running time"
T1 " secs”

220 FOR IX=1 TO 100
238 NEXT

248 UNTIL Ii>10

250 PROCclear(s)
268 CALL Disable
278 END

288 :

410 (OPT @

428 LDA #LD4

430 LDX ¥(clock+1Q)MOD256
448 LDY #lclock+18)DIV256
458 JNF LFFF1

468 ]

470 PROCtimer

4B@ ENDPROC

490

508 DEFPROCtimer

B@ CALL Enable
98 DIM £5010)
{00 PROCset (18,1, "trace(ll)")

290 DEFPROCset (XX,YX,p$)
380 £§(XL)=CHRSLF2¢p§+~:"
310 CALL Set,£$(XX)

11® PROCset (6,4,"esc") 320 ENDPROC

128 PROCset (2,0, "key") 330

138 PROCclock 348 DEFPROCclear (XX)
148 77=8 358 CALL Clear

158 TIME=R 368 ENDPROC

158 CLS 370

178 REPEAT 368 DEFPROCcIack

168 T1=TIME/100
198 INPUT TAB(3,15) "Input 7" Af

398 DIM clock 15
408 PY=clock

— I AM doing a project at college which includes the
= 4'N use of the analogue port and would like to know

__ ,.-—""'/ ‘>~ what each of the 15 pins do. In the User Guide it

: | e does not explain what they do or what the symbols
e on the circuit diagram stand for.
— C. Groombridge, Bolton-le-Sands, Lancs.

=" The pin number descriptions are as follows.

=14  1: +5V —allows you to get power from the micro.
= 4% % = 2! OV — The other line for extracting power.
A\ b L 3: OV — Same as pin 2,
S 4: CH3 — Voltage input 0 - 1.8V, read with
ADVAL(4).

5: Analogue ground. Essentally 0 volts but use it as the reference
signal for all voliage inpuis as it is connected to the OV line close to the
analogue to digital converter and so should minimise stray pickup.

6: OV — Same as pin 2.

7: CHI — Same as pin 4 put read with ADVAL(2).

8: Analogue ground. Same as pin 5.

9: Light pen strobe. This input will latch the current state of the
counters addressing the screen memory. After a pulse on this input you
can look at the laiched value in the CRT controller and work out where
the spot was on the display screen when this input was pulsed.

10: PBI — a digital input meant to be used for a fire button on joysticks.
To read it ADVAL(0) AND 2 will return a value of 0 if this line is
connected to 0 volts or a value af 2 {f it is open circuir or connected to
+5V. -

11: Vref—All the voltage measurements on the CH inputs are measured
relative to this veltage. It is about 1.8V,

12;: CH2 same as pin 4 but read with ADVAL(3).

13: PBO same as pin 10 but read with ADVAL(0) AND 1 it will return a
value of I if open circuit or 0 if connected to zero volts.

14: Vref — Same as pin 11.

15: CHO same as pin 4 but read with ADVAL(1).

518 CLS
520 vOU 7

53@ INPUT TAB(@.2) "How many seco
g delay until next clock" "“interry

occurs (1-68)7 * §%

548 IF S1C1 OR 51068 THEN S1=40

558 clock'10=-10045%

568 clock?14=4FF

578 CALL clock

588 PROCset(S,1@, timer"!
59@ ENDPROC

408 :

518 DEFPROCesc

620 I%=11+1

638 CLS

&40 VDU 7

658 PRINT TAB(®.3) “This is printe

by & Procedure that" "“is called
never an ESCAPE Event® '“pccurs.
has now happened "3 I% " times"

640 PRINT TAB(@,7) "Press any key

o resuse normal running”
578 KY=BET

488 PRINT TAB(B.8] "Key Pressed'*

1
598 T2=TINE
788 REPEAT
718 UNTIL TIME-T2>180
728 CLS
738 ENDPROC
740 :
758 DEFPROCkey

740 PRINT TAB(@,20) "You Pressed A

Kev!'" INKEY(B) 7iyreg+2)
770 T3=TIME
788 REPEAT
798 UNTIL TIME-TI:100
608 PRINT TAB(@,28) SPCI3%)
81@ ENDPROC
828 :
B3@ DEFPROCtrace(X%!

848 PRINT TAB(@,24) "Trace :" ERL |

IME/ 108 XY;
838 ENDPROC
ged :
878 DEFPROCassemble
880 :
890 zp_pointer = 437

PR
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Basic Util”ity

second
berrupt

“

rinted
ed whe
[t

hey ¢

d'" K

Sed £

ERL 1

908 codeX = HIMEN
918 osbyte = &FFF4
028

930 basick=2+(74B015=ASC"1")
948 IF basicl=1 THEN PROCbas! ELSE

PROCbas2
950 :

968 FOR 1%=8 TD 2 STEP 2

978 Pl=codel

960 :

998 C(OPT IX

1008 :

1818 .Enable

1828 JNP enable

1838 .Disable

1048 JMP disable

1050 .Set

1068 JMP set

1878 .Clear

1088 JMP clear

1098 :

1180 .enable

1118 SEI

1120 LDA #brkvi MOD254
1138 LDX #brkvl DIV256
1140 CHP 4202

1150 BNE enablel

1168 CPY 4203

1178 BEQ@ check?

1180 :

1198 .enablel

1200 LDY 4282

1218 STA 4202

1228 STY brkve

1238 LDY 203

1248 STI 4203

1258 STY brkva+l

{268 @

1278 .check?

1280 LD& #evnt! MOD256
1298 LDX #evnt! DIV254
1308 CHP %228

1318 BNE enable2

1320 CPY 4221

1338 BEQ check3

1340 :

1358 .enable2

1360 LDY %220

1378 S5TA %220

1388 5TY evntd

1392 LDY &221

1408 5TX &221

1418 STY evnt@+l

1420 :

1438 .check3

1448 LDA #oswd! MOD254
1438 LDX #oswdl DIV25&
1458 CHP &20C

1478 BNE enablel
1480 CPY L2080
1499 BEQ checkd
1500 :

1510 .enablel
1528 LDY &28C
1330 STA L20C
1540 STY oswdd
{550 LDY t2e0
1568 STX 280
1370 STY oswd@+!
1580 :

1598 .checkd

1680 LDA #rdchl MOD25&
161@ LDX #rdchl DIV254
1620 CHP 4218
1638 BNE enabled
1640 CPX %211
1658 BEQ endenable
1660 :

1678 .enabled
1680 LDY %210
1698 STA 4210
1708 STY rdch@
1718 LDY &211
1720 STX %211
1738 STY rdch+!
1740 1

1738 .endenable
1760 LDY #0

1778 STX pendflag
1788 DEX

1798 STX curevnt
1808 CLI

1818 BIT flags+i@
1820 BPL exitenable
1838 LDA #k48
1848 STA pendflag
1858 LDA #470D
1868 JSR osbyte
1870 :

1880 .exitenable
1898 RTS

1900 :

1918 .disable
1920 SEI

1938 LDA brkve
1948 S5TA 202
1958 LDA brive+!
1968 STA &203
1978 LDA evntd
19680 STA k220
1998 LDA evntB+l
2000 STA &221
2018 LDA oswdd
2820 STA &20C
2038 LDA oswd@+!
2048 5TA L20D

2050 LDA rdche
2060 STA k210
2878 LDA rdchi+!

2080 STA k211
2898 LDA W7C

2100 ISR osbyte
2118 CLI

2120 RTS

2130 :

2148 .oswdl

2138 JSR hide_esc
2140 JSR oldoswd
2170 JMF show_esc
2180 ¢

2198 .oldoswd
2208 IMP (oswd@)
2210 ¢

2228 .rdchl

2238 JSR hide_esc
2248 JSR oldrdch
2238 INP show_esc
2260 :

2278 .oldrdch
2280 JNP (rdch@)
2298

2308 .hide esc
2310 PHP

2328 PHP

2338 PHA

2340 TIA

2358 PHA

2368 T5X

2378 LDA &105,X
2380 STA k184X
2390 LDA k184,X
2480 STA k105X
2418 LDA pendflag
2020 STA k104X
2430 ORA k80
2440 STA pendflag
2458 AND 440
2450 BER esc_clearl
2478 LDA #47C
2480 J5R osbyte
2498 :

2500 .esc clearl
2518 PLA

2528 TAX

2330 PLA

2348 PLP

25508 RTS

2568 1

2370 .show_esc
2388 PHP

2390 PHA

2600 TIA

2618 PHA

2620 TSX

2630 LDA &104,)
2640 BNI esc_clear?
2650 LDA pendflag
2668 AND #4490
2670 STA pendflag
2680 BEQ esc_clear?
2698 ¢

2700 LDA #47D
2718 J5R osbyte
2728 :

2738 .esc_clear2
2740 LDA K1083,X
2758 5TA klod,X
2768 PLA

2778 TAX

2768 PLA

2798 PLP

2088 PLP

2818 RTS

2820 :

2838 .nointercept
2840 PLA

2830 TAY

2860 PLA

2870 JWP (brivd)
2880 : -
2898 .exitintercept
2900 PLA

2910 TAl

2928 PLA

2938 TaY

2948 RTS

2950 :

2948 .brkvl

2978 PHA

2960 TYA

2990 PHA

3080 LDY #0

3010 LDA (&FD),Y
3028 CHP #&11
3838 BNE nointercept
3048 BIT pendflag
3858 BVC nointercept
3060 ;

3078 PLA

Jeee TAY

3098 PLA

3100 PLA

J11@ PLA

3128 PLA

3138 TYA

J140 PHA

3138 TXA

3168 PHA

3178 LDA #7C
J1B@ JSR osbyte

>
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FLOPPY-WISE PLUS

FOR THE BBC MICRO

THE SUPER-ROM 10 ECLIPSE ALL OTHERS
40 COMMANDS ON A 16K CHIP

COMMAND LIST: Ascii, Autosave, Bad, Bmove, Clear, Clm,

Clone, Convert, Crom, Derrors, Download, Dsearch, Dspace,
Dtape, Dts, Dzap, Edit, Fcompare, Find, Format, Free, |dzap,
Mcopy, Menu, Move, Msearch, Mzap, Prepare, Protect,
Ramload, Rcopy, Recover, Restore, Roms, Rsearch,
Rzap, Tdisk, Tds, Tokens, Verify.

*FULLY TUBECOMPATIBLE*

Must not ba used to infrings copyright laws.
"Theroughly Recommended" Micro User Nov. "85

Professional Disk
LOC-KIT Protection System

Fult Protection of disks and programs. Stop use 525 00
" S0p, Pap

and/or copying. 40/80T DISK.
THEP d
PR OC-K IT Managrgﬁw?enl:rgistem

Up to 255 Files on any disk with automatic saving and loading of files
from disk or program (embedded procedures and GOTO's all
caterad for). List, Renama or Merge any fila.
PLUS: 40 Procedures to start you off — including
a special OVERLAY Routine for program
extension allowing effective lengths up to 400K
with single disk drive, 40/80T DISK

SOFTWARE SERVICES
65 South Mossley Hill Road,

Allerton, Liverpool L18 8BG.
Tel: 051-427 TE94

CASPER UPGRADES
YOUR BBC TO
68000 FOR £299*

*+ 15% VAT + £250 P+P
‘C' Compiler available shortly

@ 68000 2nd processor card with 128K RAM.

@ 68000 two pass assembler with system
monitor and BBC link software in EPROM.

@ Two system diskettes (40 or 80 track).
@ Cable and fixings.

@ Comprehensive Users Manual
covering installation, assembler E
instructions and teaching guide. sPECiAL PRODUCTS

CA Special Products Ltd. Moss Way Donibristle Industrial Park Dunferrmiline FIFE
INFOLINE for BROCHURE TEL: 0383 823928 !”!:I'.E n

—
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DISCS

ATLOW PRICES
IN PLASTIC LIBRARY CASES

51" 10 31" 10
DSSD £7.99 SS135tpi £15.95
DSDD96w) £9.99 DS 135tpi  £19.95

BULK DISCS AT CRAZY PRICES

51" 25 100
DS 96tpi £14.99 £49.99
31" 25 100
DS 135tpi £39.99 £149.99
Epson LX80 (NLQ) .... ..£217.95
Epson JXBO (Colour) .......ccccvveveeneenn.. £399.00
MEMORY CARDS FOR THE NIMBUS
} Megabyte Upgrade for the Nimbus ... £119.99
1 Megabyte Upgrade for the Nimbus ..... £199.99

All prices include VAT and P&P.

Please call for bulk and education prices

Centec Electronic Systems Ltd

47 SPUR ROAD, ORPINGTON, KENT BR6 0Q
Tel: 0689 35353

ABBADISH

COMPUTER SERVICES

The Suanialists in Businass Applications

: R SERIE

Et Mastar 128 :
BBC Master Turbo Llpgrada

BBC 8502 upgrnda Ry
BBC ZBD upgrade
MONITOR BARGAINS

Microvitec 1431 s

Microvitec 1451 - s e
Taxan KP1203+ High res ;
Yanjen 1211 H?h ras{Amb&r} - swivel stand
Philips BM7T502 (Green)

Pnlll'vgs BM752 Ziﬁmbﬂ'}

DISK DRIVE BARGAINS

Cumana CSX10040T ..

Cumana CSX4005 D/S 40/80T ...
Cumana COX800s Dual D/5 40/80T
Cumana CS400s D/S 40/80T ‘s
Cumana CD800 Dual 40/80T

Pace S/5 40T M -
Pace D/S40/80T ...

Pace Dual D/S 40/80T

Pace 5/5 40T + PSU

Pace D/S 40/80T « PSU g
Pace Dual D/S -IDIEEJT +PsU’
PRINTER BARGAI

Mannasman Tally M TBGI + e
Mannesman Tally MTB5 NLQ
Mannesman Plxy3 colour plotter
Quen Data DWP1120 nausy whael
Epson FXB5 2k . ;
Epson LXBO i

Epson LX80 Tractor Feed

Juki 6100 daisy wheel

Shinwa CTICPA B0

SOFTWARE - Most Acom and I.‘.umpuur ['.-er!nll AOMs nullhlt
View o

View Sheet

!ﬂ'l'l!' axamplas

View Store

View Spell

| ascal o B L (BT e Rl i L e b T e

BCPL e Ly o s, T i P C e e ... £49
All prices INCLUSIVE of VAT Limited stocks — Frices subject 1o change without notice.

Rush your order/chequa 1o

ABEADISH LTD.
Walden School Lane, Eastergate, Chichester,
W. Sussex PO20 6UU
Or Telephone 0243 683318 for VISA




Basic Utility

-

From Page 127

3198 BIT flags+i@
3200 BVS dointercept
3210 LDA #4s0
3220 ORA flags+i@
3230 STA flags+1@
3240 ¢

3238 .dointercept
3260 LDA #LDF

3278 LD curevnt
3280 BMI nocurevnt
3290 LDA +lags,X
3300 ORA BLED

330 :

3328 .nocurevnt
3338 LDX BFF

3340 LDY LA

3330

J368 .next

3378 CPY curevnt
3380 BEQ lower
3398 CHP flags,Y
3400 BCS lower
J41@ TYA

1420 TAX

3438 LDA flags,X
J440 ¢

J4350 .lower

J460 DEY

J470 BNE next

J4E0

3490 CPX SLFF

3500 BEQ exitintercept
3510 AND BLDF
3520 STA flags,X
3530 LDA curevnt
T340 PHA

J550 STX curevnt
3560 CPX #LRA

3578 BNE notrace
3580 JSR ¥ind_line_no
3590 &

3680 .notrace?
3618 JSR push_strings
3620 LDY %2

J630 LD #4@4
36408 LDA #&0D

3658 J5R transi
3668 LDX 8419

3470 LDA #&iC

3680 JSR transi
3690 LDX 8424

3700 LDA #L3F

3710 ISR transl
3728 STY k3b

3730 JSR push_strings
3748 ¢

3758 LDX curevnt
3768 LDA lo,X

3770 STA L@B

3768 8TA &i19

3798 LDA hi X
3080 8TA keC

3810 STA LIA

3620 LOY #1

Ja30 STY LA

3040 STY k1B

JB5e LDA #AF2
3868 JGR execute PROC
3870 ¢

3688 JSR pull _strings
3892 LDY #@

3708 LDX #LDA
3912 LDA 40D
3920 J5R trans2
3930 LDX #419
3940 LDA #&IC
3938 JSR trans2
3960 LDX #k24
3978 LDA WALIF
1980 JSR trans2
3998 JSR pull _strings
40ae :

4810 LDX curevnt
4020 LDA flags,X
4070 AND MASE
4p40 STA flags,!
4858 LDA ¥R

4B60 BIT flags+1@
4870 BPL notracel
4080 LDA #7D
4292 ISR osbyte
4100 LDA #4402
4110 ¢

4120 .notracel
4132 STA pendflag
4148 PLA

4150 STA curevnt
4160 JMP dointercept
4178 :

4180 .transi

4190 STA k3b

4200 .morel

4210 LDA B,X

4220 STA kape,Y
42370 INY

4242 INY

4250 CPX 436
4268 BNE morel
4278 RTS

4260 @

4290 .trans2
4380 STA L3b

4310 .more2

4320 LDA Lb0e,Y
4330 STA k@,X
4340 INY

4350 INX

4358 CPX L3&

4378 BNE more2
4388 RTS

4398 :

4480 .otherevent
4410 TIA

4420 LDX wk2

4430 PLP

4440 JMP (evntd)
4450 ;

4460 ,evntl

4470 PHP

4480 SEI

4490 STX wk2

4500 TAX

4310 LDA flags,!
4520 BPL otherevent
4530 AND whé@

4540 BNE repeat_cal)
4330 1

4560 LDA pendflag
4570 ORA K440

4580 STA pendflag
4590 BMI set_flagsl
4600 LDA #L7D

4618 JSR osbyte
4520 ¢

4630 .set_flags!
4540 LDA wk2

This is one of hundreds of
programs now available
FREE for downloading on

Microlink

4550 STA xreg,X
4660 TYA

4678 STA yreg,)
4680 LDA ¥Lé0
4690 :

4700 .set _flags2
4710 ORA flags,X
4720 STA flags,X
4730 TXA

4740 LDX wk2
4758 PLP

4740 RTS

4770 ¢

4780 .repeat_call
4790 LDA 401
4880 BNE set_flags2
L

4620 .set1d

AB3R LDA #i4e
4840 STA pendflag
4850 LDA #7D
4850 BNE setd
4870

4680 .set

4858 PHP

4980 TYA

4910 PHA

4520 TIA

4930 PHA

4949 SEI

4950 LDA #LBE
4960 CPI #LBA
4970 BEQ setl®
4980 BCS exitl
4990 :

5000 .setd

3810 JSR osbyte
5020 LDA k&0i
3038 STR zp_pointer
S840 LDA L&B2
5858 STA zp_pointer+l
3040 PLA

SA78 TAX

5880 LDY #8
589@ LDA (zp_pointer),Y
5100 8TA lo,X
3110 INY

3120 LDA (zp_pointer),Y
3138 8TA hi, X
S148 PLA

J138 AND ¥heF
5160 ASL A

5178 ORA L8R
5188 STA flags,X
198 BNE exit2
5200 ¢

5218 .exitl

5228 PLA

5230 PLA

5240 :

9250 .exit2

d26@ PLP

3278 RTS

3280

5298 .clear

530@ PHP

3318 TYA

3320 PHA

5338 TYA

5740 PHA

3358 SEI

5368 LDA #L7C
3370 CPX S4B
§380 BEQ clearld
3392 BCS exitl
5428 LDA #LRD
5410 ¢

5420 .clearll
3438 ISR osbyte
5448 PLA

J458 TAX

3460 PLA

3470 LDA #0

>
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From Page 129

5480 STA flags,!
5498 BEQ exit2
3500 :

3510 .brkve

5520 OPT FNdata(2)
5930 .evntl

5540 OPT FNdatal2)
5550 .oswdd

55608 OPT FNdata(2)
5578 .rdch@

5580 OPT FNdatal2)
5590

36808 .curevnt

5410 OPT FNdata(l)
S620 .pendflag
5438 OPT FNdatail)
S640 .mkl

5650 OPT FNdatall)
5640 .wk2

5470 OPT FNdatall!
5680 :

5690 .flags

5700 OPT FNdata(ll)
5718 .lo

5728 OPT FNdata(li)

5738 .hi

5748 OPT FNdatailll

9790 .xreg

5748 OPT FNdatatlp)

5778 .yreg

5780 OPT FNdatali@)

5799 )

JE00 NEXT

3810 ¢

5820 S5i=0

S632 FOR J¥%=codet TO PA-1

5840 SX=5X% EOR (JL MOD 236#701)

5850 NEXT _
5848 PRINT "Code assembled. Area use
d s “codel " to k" PX

5878 PRINT '"Entry points" TAB(S) °E
nable 1 &"; “Enable TAB(3) "Disable
¢ ¥" Disable TAB(S) "Set t k" Set
TAB(S) "Clear ! k" Clear

S880 PRINT ""Data tables® TAB(S) ‘£l
ags + 4"; “flags TAB(S) "wreg @
k" xreg TAB(S) *yreg ¢ k" yreg
589@ PRINT ""Checksua = L";"S% """Pr

ess any key to continue with the' ""d-

eaonstration, or ESCAPE to exit"

5980 Y=GET

5918 ENDPROC

5920 :

59328 DEFFNdatalii)

5948 FOR P1=PL TO Pi+IX
5958 7P%=0

3760 NEXT

3970 =1

5980 :

5998 DEFPROChas!

4002 execute PROC = &BICH
4012 find_line_no = &B3Fb
6820 push_strings = LBOCA
4032 pull _strings = LBDEI
4840 ENDPROC

4050

48508 DEFPROChas2

4878 execute PROC = &B1%7
4080 find_line_no = &B3IC3
4298 push_strings = LBDB2
4100 pull _strings = &BOCB
4110 ENDPROC

This listing is included in this
month's cassette tape offer. See
order form on Page 149,

C H ALICE

@) SOFTWARE /HARDWARE

MEGA-ROM

67 Powerful commands on this 16K Rom.
A comprehensive BASIC toolkit, friendly and
thorough Rom management, utilities for the disk
user including format, verify, repair, editor &
search routines.
“Overall a good selection of numerous utilities and
a recommended buy at around £35" MICRO USER -
JUNE 1986.

NOW ONLY £29.95

RONM NMASTER

New improved version of our powerful Rom
management system.

Now with even more commands to control your
errant Roms. This Rom will keep others turned off
even through CTRL BREAK. Over 20 commands
including the ability to encrypt & de-crypt files to
keep them secure from prying eyes.

PRICE £14.95

s VECTOR 1+

TAPETODISK UTILITY

FEATURES
+ QOnce only purchase
+ Can save to any disk
+ Very user friendly, help pages on disk
= 40/80 Format
. Mo awkward ROMs, can be used on any machine
; Can load to all available RAM &400-&7FFF
Simply the best tape to disk utility available

Vector 1 versions compatible with Acorn, Opus, UDM, Cumana,
BBC + & Watford (Not 1-42, 1-43 DFS's.)

" VECTOR2?

DISKUTILITY

Features
+ 4080 Format
+ User friendly, manu driven
+ Contains powerful features such as a
dizk sector editor, Disk Compare, format,
verify and track repair
The mast powerful disk utility available

NEW IMPROVED VERSION (1.40)
Send £2,00 with old disk for upgrade.
Prices: £12.00 each for Vector 1 or Vector 2 £23 for both.

All prices shown include VAT and p&p. Please add £3.00 per disk if
you require 3" disks and specify when ordering.

i

Orders to:

CHALICE SOFTWARE, Dept MU
3 Merlin Way, Covingham,
Swindon SN3 5AN.

Telephone 0793 615026
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PCIi—A COMPUTER
FOR THOSE WITH MORE
SENSE THAN MONE Y

r-r

Once upon a time

you needed more money than
sense to buy the best PC.

Now, with a little sense and a lot less
money, you can buy an even better PC from
OPUS — the remarkable new Turbo-speed PC II.
At just £499 it’s a generation ahead of any

IBM- compatible you've ever seen.

With turbo-processing up to three times faster than
the IBM PC/XT, outstanding compatibility and a quite
amazing specification, the PC II is a new price and
performance pacesetter.

Itll handle all leading software written for the IBM PC,
it's built to strict American FCC standards and it’s
available with a host of expansion options which leave
the competition standing — motherboard expansion
to 1 Mb creating hard disk performance 384K RAM
disk, 2nd floppy, Winchester and colour monitor
options.You can even select the latest fully-licensed
3.2 versions of MsDos and GW Basic.

Just £499 now buys you a new generation of
PC-compatible with an unbeatable specification.

= 0737 65080

THE PC I
Fully IBM compatible 16-bit micro

4.77/8 MHz Turbo-processing
360K floppy disk drive

High resolution monochrome
monitor with tilt and swivel base

Quality AT-style UK. spec.
keyboard

Highly compatible legal BIOS

With all this and 12 months free warranty, a low-cost maintenance option

256K of RAM expandable on
motherboard to 1Mb creating
super fast 384K RAM disk

8 expansion slots

Parallel printer and joystick
interfaces

Security lock

Real time clockicalendar with
battery back-up

150 watt U.L. approved power
supply

and guaranteed 72-hour delivery, the PC II not only makes more sense it
leaves you with a lot more of your money.

Call Opus'now on 0737 65080 for full details of the amazing PO T~
the IBM-compatible that's a generation ahead. Generous education and
government discounts available. Dealer and export enquiries welcomed.

Price exclusive of VAT and carriage.

Opus Supplies Ltd,
55 Ormside Way,

Holmethorpe Industrial Estate,

Redhill, SURREY RH1 2LW.

1BM-PT i3 8 brademank ol Wisrnational B

fasinezis Machines Comp. MsDos s a trademark of Mecrosalt Comp
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iﬁ}?ﬁze letter

SINCE reading Jim Notman’s
article on the teletext Screen
Editor in the August 1984 issue
of The Micro User, I have had
great fun drawing teletext
screens, but with some frustra-
tion. This is due to the necessary
search for the various block
graphics and corresponding
lower case letters.

1 therefore set about making a
procedure for plotting the blocks
in the place where I required
them.

The first move was to make
use of fU, the 128 key, which
dappears not fo be used.

By toggling this key the
graphic block calling routine
can be run. On calling the
procedure the keys Q, W, A, S,
£, X in upper or lower case
toggle the small graphic blocks
on or off in the pattern of the
arrangement of the keys.

At the same time the lower
case letter for the symbol is
displayed at Char in the status

- line,

To exit the routine, fU is again
pushed. I had to overcome the
CHRS127 problem on the full

143 IFa=128 THEN PROCqgrap
hic:PROCwrite:PROCcursor:B0
10168

2220 DEFPROCqraphic:VDU14@
1Bt IN$="OqWwRaSslz Xx"+CHRS
28+CHR$128

2230 REPEAT

2240 A=INSTRCINS,BETS):A=(
A+1) DIV 2:1F A=0 THEN2240

2230 IF A7 THEN PROCtoggl
[

2268 UNTILA=T:ENDPROC

2278 DEFPROCtoggle

2280 DATA 1,2,4,8,16,54

229@ RESTORE2280

2388 FOR B=1 TO A :READ b:
NEXT

2310 A%=135:bits=( (USR(LFF
F4) AND &FFEQ)/k180) EOR b
tA%=bits: IFAY=127 THEN A%=2
53

2320 CALLLFFEE:AY=8:CALLLF
FEE:PROCread:a=bits:ENDPROC

How to put block
graphics in their place

block selection, by trapping 127
and inserting 255.

I found this a saving from
what was a time consuming
exercise of looking through the
chart for the block graphic
arrangement.

The corresponding letter
which appears on the base line at
Char can then of course be
copied if more than one of the
same graphic is required. —
Chris Jackson, G4NAB.

Variations
of GCOL

I USE my BBC Micro almost
entirely as a word processor with
View, but am also interested in
graphics.

My knowledge of Basic is
sparse, but [ have quite a number
of graphic programs which from
time to time I pick up and alter.

Recently playing about with a
program, the auto key overran
after GCOL.

As a result I tried out quite a

JSew numbers and was amazed at

the response. I went through
hundreds, thousands, on to
millions and ended up with
billions.

By elimination I found that
the highest number the micro
would accept is 2147483647,
Add one unit to this and it comes
up with “Too big".

Am I correct in assuming that
each number from 0 to
2147483647 gives a different
image?

If this is so I calculate that
one change of program a day
would take 5,883,516.14 years.

In view of the fact that I am 77

Years old this month I fear that
there will not be much hope of
me doing it. — H.S, Dalling,
Barry, 8. Glamorgan.
@ There are only 16 variations
of GCOL - GCOL 0 to 15,
They repeat every 256, so, for
example, GCOL3,x and
GCOLS515,x will do the same.

GCOL 16,x to GCOL 255.x
will do one of the other 16, but at
random and could be different in
different computers.

2147483647 is the largest
integer the BBC Micro can

Cheat challenges

I AM fed up with the pérpetual
moans of Elite commanders,
culminating in Nicholas Dorgu’s
letter in the July issue of The
Micro User complaining about
Elite Cheat, or should it be Elite
Bleat?

Surely they realise that, like
cheating at Patience, the
cheaters only cheat themselves.

To date nobody seems to have
realised that Elite Cheat can
provide a new challenge.

Creating a Super ship gives
no satisfaction to the truly Elite.
The alternative is to cheat
downwards.

I ereated a spacecrqft with no
lasers, no missiles, no fuel, no
credits and a one ton cargo bay.
Having earned Elite status the
hard way I retained this to give

me moral support.

I then set out from Lave
hunting for pirates armed only
with my energy shields to use as
a battering ram.

It was hard, slow work
earning credits and running
back to the space station with
them. Docking minus the front
sights can also be a bit tricky.

1t took me three long evenings
to. equip my ship and complete
the two missions but I am, after
all, a grizzled old Elite comman-
der aged 55.

The young whizz kids should
beat that easily. Come on you
Elite commanders, stop com-
Plaining and find out how good
you really are. — Commander
Peter Phipps, Stockport, Ches-
hire,

is: Micromaij,
User,

The Ml't‘.‘r.ﬂ
Europa House, 68

Most injepes,
letters will each re.
ceive g £]0 Prize,

handle. You get “Too big” if
you type X%=2147483648.

Driving
a bargain

I TOTALLY agree with the
comments made in the “Where
to buy?" article in the June 1986
issue of The Business Micro
User. However the ignorance
applies not only to business
hard/software, but in general.
This is especially so as regards
disc drives and stems from two
Jactors:

Firstly the general practice of
wholesalers-cum-suppliers in
buying all sorts of dise drive
boards and selling them under
their own brand name.

Fair enough so long as they
stick to the same make and say
so, bur some buy whatever
boards come cheaper at the time
and sell them as the same model.

This may be satisfactory if the
specifications are identical,
especially the step, settle time
and head load.

These of course will be needed
to set the disc drive timing links
in the micro itself to get the most
efficient usage.

Secondly how many dealers

>
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would you say have any idea of
what or where the disc drive
timing links are in the BEC
Miero?

How many have any notion of
how to set the drive links on the
drive board, or what or where
the terminator link is?

In all fairness to the dealers I
think the fault is with the
wholesalers who should make
more readily available the true
name of the drive together with
timing data in their advertise-
ments, as well as giving details of
the location and switching of the
finks within the actual drive.

iﬁ} Prize letter

LAST year I got Wizadore from
Imagine. Frustration soon set in,
but through rrial and a lot of
error I managed to crack il.

Here is the complete solution,

for those frustrated players who
are still unable to complete the
game:

Proceed across the small
bridge in front of you, and while
avoiding the guard and the
arrows of the bowman climb the
ladder and collect the first scroll.

Descend the same ladder and
the ladder almost directly below
to the ground. Jump the gap
in front of vou and run to the
right.

At the second gap just fall
down it and go down the stairs
and the ladder. Being very
cautious and avoiding all the
nasties jump all the gaps until
you reach the next set of stairs
which you should climb.

Continue to the right to
another set of stairs which lead
back to the surface. Climb this
and carry on right. Jump over
the arrows, then climb the first
ladder you come across, kill the
guard and descend the next
ladder on your right in order to
get the second scroll.

Now go back the way you
came up until you reach the
point you first descended below
the surface: down the gap, down
the stairs, down the next stairs,
over the gaps, up the ladder, up
the stairs and through the gap.

You should now be on the
surface again. Proceed o the left

Retailing and advertising
methods for disc drives in
particular leave a lot fo be
desired and should be tightened
up.

At present there is nothing
stopping a supplier switching
Sfrom a fast drive to a slower one
and still using the same serial
number without anyone being
the wiser.

Certainly the make of a disc
drive, with or without the trade
wholesaler’s name, should be
clearly stated in an advertise-
ment.

It should also be shown on a
specification plate on the outer
cover of the drive, which could

Wisdom on Wizadore

and drop down the first gap.

Go down the stairs and next
ladder, and avoiding all the
usual nasties jump across the
gaps until you reach the other
side.

Go up the ladder, along, and
up the stairs until you are on the
surface once again.

Go to the right and after a
short time you should see the
third scroll. Climb the ladder,
collect the scroll and carry on
right to pick up the extra life.

Now double back and drop
down the gap which you came
out of not so long previously.

Go down the stairs and then
down the first ladder which you
come to and go down the
ladder on your immediate left, so
that you are on the same level as
the guard and the extra life.

Kill the guard with your newly
acquired scroll and collect the
extra life. Then go down the gap
on your left to the next level.

Go down the stairs and the
next ladder. Jump the gaps and
climb the ladder on the other
side. Jump across the next two
gaps and then descend the next
two ladders.

Once you are on the ground
run to the right. Drop down the
gap to the next level and descend
the stairs.

You should now see two big
cells and the first part of the
sword which you are trying to
collect. Cross the gaps, use the
various ladders until you reach
the ground. Run right and

also give voltage, amperage and
linkage information. — E.A.
Allchin, Bridgwater, Somerset.

Tokens
trouble

AM [ to assume that you have
lost interest in the many
thousands of us who still use
Basic 1?

I have been trying for weeks to
get Catalog I running, and have
been anxiously waiting for
modifictions to be published o
allow it to run on Basic 1.

I have amended OPENUP to

collect the first part of the sword.
Go back the way you came to the
previous two levels. Climb the
ladders and go right. Once on
the surface drop down the
second gap.

Go right, but instead of
climbing down the second set of
steps go down the ladder which
is prior to them. Continue down
to the next level and right to get
your extra life.

Keep going right by crossing
gaps and descending ladders.
You should reach the floor
where you must run to the left.
Drop down the gap to the next
level.

Go down the stairs and
proceed to the left. Don't go
down any ladders, but go to the
extreme left of the screen and up.

Ascend the stairs in front of
yvou, go over the gaps and up the
stairs to collect the second piece
of the sword which is now in
Jront of you. Double back down
the ladders and go through the
gap in the floor.

Go down the stairs and down
the ladders to the ground floor.
Carry on through the gap which
is now on your right, down the
stairs, down the ladder, across
the bridge and jump the con-
secutive gaps.

Proceed up the ladder and
then up the stairs to the next
level.

Climb the following two
ladders and once again go
across the gaps, up the ladder on
the opposite side and then go up

OPENIN - lines 1740, 2410 -
but the program still will not run
correctly — mainly in regard to
the PROCsave and PROCres-
tore features.

Is this failure due to other
amendments required for Basic
I machines, or is it due to other
errors? — Ken Langham, Croy-
don, Surrey. ]
® Our listings are taken from
working copies of the program,
which are tested on several
computers including a Basic [
micro.

Although Catalog II worked
on Basic I, due to tokens being.
interpreted differently on Basic
II the OPENINs listed as

the stairs to the next level.

Climb the ladders directly in
Jront of you, but leave the bottl
for the time being. Continue
across the gaps and up the
ladder on the far side.

Go across the next two gaps,
Below you will see the dragon,
but don't despair — he doesn’t get
off scott free. Take the stairs 10
the next level.

Go up the ladder and the next
set of stairs. Go down the ladder
to pick up your extra life, then up

the ladder and the next set of

stairs to the surface. :

Ascend the next two ladders
and cross the drawbridge to
collect the extra life. Go down
the two ladders on your right
and collect the final piece of the
sword.

You will notice that the castle
has no drawbridge. You mus
now back track to the dragon,
with the sword assembled in
correct order.

Proceed down the ladders
until you are on the same level as
the dragon. Run towards it
taking care to avoid its fiery
breath, and run straight into it

Providing the sword is
assembled in the correct order
the micro will do a little ditty and
the dragon has snuffed it. Pick:
up the bottle and go back
towards the castle.

On arrival you will see that
there is now a drawbridge. Cross
it and just keep going. You
now se¢ the secret game code. -
R.]. Allen, Taunton, Somerset.
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Break key, or PROCfx after a
CHAIN or LOAD.

The default values for *FX 11
and *FX 12 are 32 and 8
respectively, not 20 and 2 as in
the listing.

Altering *FX 12,2 in lines 230
and 1200 to *FX 12 will reset
both *FX 11 and *FX 12 to their
correct default values. — JL.
Bulmer, Brighstone, Newport.

Programs
reversed

THANKS for publishing my
case conversion letter in August
Micromail. Unfortunately a
couple of errors have crept in
during your transcription.

Less important is that the
names of Programs [ and II
were reversed, and line 10 of
Program I — as printed — should
read UPPERCASER.

There is an error in your
Program I which prevents it
working. Line 130 should read:
130 BCS nochange. — Peter
Vasey, South Shields, Tyne and
Wear.

Mode 7
screen dump

THANK you for providing
screen dumps for the JPIOI
printer.

Unfortunately they do not
cope with Mode 7 screens, which
are the only ones for which I am
ever likely to require a screen
dump facility.

So how about a screen dump

JSunction key. I found this useful,

remain through all combi-

E 1
|

;
gﬂ— OPENUPs.
ot run We're sorry for this minor P t t
rd to slip, but as far as we know ro ec your progra ms
Cres- there are no other errors in the
B listings. WHILE writing a program nations of Control, Shifi, Delete
other recently I decided to put some P H I tt and Break.
Basic measure of protection on it. The rize letter The code uses &900-&9FF to
o Cﬂtﬂlﬂg I I Escape key is easy enough io store the message, so writing

roy- trap with a simple *FX200,1, but anything here will probably
< update the major problem was the  but realised that the program  cquse the micro to crash.
f;-.m Break key. would have a lot more potential Also do not include any
En, CONGRATULATIONS on Originally I trapped it with: if you could Eﬁ?ﬂf?b’?ﬂ'?grﬂﬂ? the commas in your input as the
veral another excellent program — Break key as ifit were a normal  program will think you are
asic | Catalog II — in the May issue of EKEYL@ #FX200!MOLD ! MRUN'N SJunction key and still stay entering another string. You can
? The Micro User. . through Control+ Break. use Space instead of a comma in
Fi_.ed Only one small niggle. I found This was fine until somebody So I expanded the programto  a *FX command.
being that after using the program  ‘'ried Control+Break. Eventu-  the final version shown below. One last thing — if you get
Basic the auto-repeat delay and auto- ally, I wrote a small piece of code  Input should be just as if you  screenfuls of garbage when you
ed as repeat rate are not set back to '@ intercept the Break key and  were defining a normal function  first run the program just press

normal by either pressing the  9&/ine it permanently as a  key. The resulting code will  Space to continue.— Nigel Scott,

Crowborough, East Sussex.

18 MODE7
20 PRINT"Please type in
your key definition."''"leg
y"JCHR$ 134" [H(C) MICRO USER
WAUIN*jCHR$135; ")
38 PROCpresent
4B PRINT' ' "New Definitio
n ="
38 INPUT'"] "M$
&0 FORIYX=1TOLEN (M$)
70 IFNID$ (W8, 1%,1)="1 PR
OCchange (%)
80 NEXT
9@ PROCprogram
180 CLS:PRINT"0.K." tEND
118 END
120 DEFPROCprogram
138 FORIX=4IQQTOLIFF STEP
4
140 I%'2=d
158 NEXT :
168 FORD%=BT025TEP2

1728 Pi=k980

160 [OPTOX

198 BCC ended

208 . loop!

218 LDY message, X:CPYRLFF
tBEQ ended

228 INX:STALBR

238 LDA#LBA:LDX#0

248 JSRYFFF4:LDXLER

258 BNE loopl

2b8 .ended

278 RTS8

280 .message

290 )

J00 $PA=M$

J10 PA=PL+LEN(M$)

320 7PA=LFF

330 MEXT

340 'k287=L9004C

358 ENDPROC

368 DEFPROCchange (LX)

378 CHX=(ASC(MIDS (M$,LY+1

!I]']'ﬁq’

$(CHY)+RIGHTS (M, (LEN(N$)-L
-1

tion s="""*1 "

T PRINTCHRS (chrk);

RE(chri+sd);

=9%

380 M=LEFTHIN$ LX-1)+CHR

398 ENDPROC

402 DEFPROCpresent

410 pol=L918

428 [F7pok=0 GOTOS1E

438 PRINT "Present defini

448 REPEAT

458 chri=7pol

468 IFchrX=127 GOTOSAE
470 1FchrX)31 AND chri(i2

480 IFchrX<32 PRINT"!";CH

499 pok=poi+l
388 UNTILchri=&FF ORINKEY

318 PRINT
528 ENDPROC

R P s e e e e T e o T e T e TR e
Shortage

routine for Mode 7, and
preferably one that can be used
in conjunction with the Micronet
software — Version 4 in my case?
— LM. Fitzwilliam, London.

® You will be pleased to know
that we'll be covering this in a
forthcoming issue.

Luckless
graphics

I RECENTLY took up your
offer to buy the Olivetti JP101

printer. I've had no luck with the
graphics.

Can you point me at a screen
dump program that works for
this printer? :

Also is there a way I can get
your Mini Office IT to do its
graphics properly? - G.G.
Turburville, Sawbridgeworth,
Herts.

@ There was a screen dump for
your printer in the August 1986
edition of The Micro User.

To use it with Mini Office 11
save the screen — Control +8
— then use this program to dump
the screen.

USING a BBC Micro with a
Smith-Corona Fastext 80 prin-
ter, I have been unable to get the
printer to print the £ sign.

position on the monitor, but on
paper it comes out as an
apostrophe. I contacted Acorn
about this, but on following their
instructions got exactly the same

of £s

It appears in the correct

-
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result. The supplier of the printer
did not want o know and
suggested I use the instruction
manual, which does not use the
correct type of Basic for the
BBC Micro.

Also there are different types
and sizes of type on the printer
as it is a dot matrix, but I have
been unable to work out the
correct commands to use this
either.

I have tried to translate the
printer manual into the correct
format without success — either [
get an error message or nothing
happens.

I have also iried to use a
screen dump program in con-
junction with a couple of
different graphics programs.

The result is a column of @

signs at the left hand margin, but
otherwise a blank sheet of paper.

I presume I need to adjust the
program because of the type of
printer I am using. Once again
can you advise me?

The dealer told me that the
computer and printer were Sully
compatible, but I am now
beginning to wonder about that.
— LP. Wright, Nether Heyford,
Northampton.
® To print the £ sign you need to
select the UK character set. As
with most printer manuals the
method to do this is written as
ESC R n.

ESC is character 27 and R is
character 82, which is found by
PRINT ASC(“R™). n is the
number of your character set— 2
for UK on the Smith-Corona.

So to select the UK character
set you need to send 27,82,2 to

ALL programs printed in
this magazine are axact
reproduction of listings
taken from running pro-
grams which have been
thoroughly tested.
However, on tha rare
occasions when mistakes
occur corrections are pub-
lished as a matter of
urgency. Should you
ancounter error Messages
when you type in a pro-

gram, they will almost
certainly be the result of
your own typing mistakes.

Unfortunately we can no
longer answer personal
programming gueries con-
cerning these mistakes. Of
course letters about sug-
gested errors will be inves-
tigated without delay, but
any replies found neces-
sary will only appear in the
mail pages.

your printer.

This is achieved by typing
VvDU1,27,1,82,1,2 because the
next number following a VDU1
is sent to the printer.

If you then put$}in your text it
will print as £ Some word
processors allow you to define
the £ sign so you could type £
and it would print as such.

Tales from the crypt

The screen dump you tried
was not for a Smith-Corona
printer.

Most dumps are for Epson “
printers, and although your
machine is compatible with the
BBC Micro it will need a screen I1
dump specifically written for it
rather than one that is for an
Epson-compatible printer.

Dear Trev,

Have you ever watched any of those late
night horror movies? You know, the kind
where the heroine, Flora, on being told that
the local fauna includes vampires immedi-
ately decides to go for a midnight stroll in
the graveyard because she can’t sleep. And
you know that the sucker’s going to be
sucking blood before the night’s out.

Irritating aren’t they? You think to
yourself “No one can be that stupid”. Well I
know someone who can be. Me.

Why oh why did I let myself get involved
with Doreen? Surely for once in my life I
could get up enough courage to run away.
But no, I had to say “Yes", and that'’s how I
ended up at her place.

Of course it had to be done
surreptitiously. Andrea’s been none too keen
on my being alone with women since I
demonstrated my beeb to the local Girl
Guides.

As it was I was able to put Doreen off for
a couple of weeks while I “looked for the
right window of opportunity”, as computer
companies say just before they launch a
doomed micro. Sadly, however, A. went lo
Notre Dame for the weekend with the
Bellringers on a Quasimodo pilgrimage.

Doreen picked me up outside the Ram
and Buffer. “My car’s a rusty Volkswagen",
she'd told me. I recognised it from the “Polo
— the car with the holes” sticker in the rear
window.

On the back seat was a shotgun— "Just in
case I see any of my pupils”. She was still in
her work clothes — a flak jacket (complete

with “Teachers do it after school” badge)
and knee pads.

“Been teaching karate?" I asked.

“No, needlework" she replied, ending the
conversation until we got to her place.
Remember the house from Psycho? No
sooner was [ in than she was dragging me
upstairs to see her Master.

“Go on then", she said, “how do you turn
it on?” In no time at all I had the brute
working. I didn’t dare not to. Still I couldn’t
believe that a computer teacher could know
so little about it.

“Well the guy who used to do the job got it
on the strength of his saying that he used a
ZX81 to control the central heating. We
only found out later that he used to hit the
pipes with it when there was an airlock.

“But how did you get the job?"

“I was the only one who didn’t attend the
meeting that decided.”

With that we turned to exploring a disc
that she'd been given by the ex-expert. And
fascinating it was too. There was a lavely
game called Catharsis where you chased
kids round a classroom and beat them up
when you got them in a corner. Better still
was the Keith Joseph Emulator — a long,
elaborate program that actually did
nothing.

However what really intrigued Doreen
was the timetable program that was
supposed to sort out which teacher taught
what where when and to whom — leaving
only the question “Why?" Apparently it was
top secret and no one was meant io have a
copy of the thing.

“How did you get hold of it?" I asked.

“The kids threw it in as a sign of goodwill
during one of the ransom negotiations.”

Although the program looked straightfor-
ward I just couldn’t figure out how it
worked. 1

“How come Miss Smith has so few .
classes when everyone else has so many?" I
asked when I'd run it for the tenth time.

“She's the games misiress.

“But our PE teachers were always doing |
something. You never saw them without a
ball in their hands.

“Possibly, but she teaches French” she
answered darkly.

After that I tried using some of my own
software, none of which worked. 1 remember
complaining to a man from Acorn about this
at the last Micro User show and being told
that the Master and Model B were
compatible, but my definition of com-
patibility wasn't compatible with his.

[ was saved from further embarrassment
by a sheet of flame erupting from the
Master.

“I knew you'd be hot styff, Bob”, s.llei
cried, with a look that suddenly made A.
seem very dear and precious and gentle. I
shall draw a veil over the rest.

Anyway I must go — the moon’s full and I
think I'll pay a call on that nice Mr
Frankenstein who lives up the road.

Yours,

Bob

PS: Did you know that a mention of GCSE
has the same effect on teachers as garlic has
on vampires? :
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...or Tuesday...or Thursday... the '.
sooner you send off the coupon, the

sooner you'll have the entire knc;wledge\
of the world at your fingertips. The Voyager

range of Modemns has full BABT approval and is fully compatible
with just about any micro throughout the world. And you could
pay twice the price for a modem and still not get these features:
@ Multi Speed - including 300/300, 1200/75, 75/1200 full
duplex, and 1200/1200 half duplex @ Full Function LED
Display @ More Software Support than any other Modem —
and the best.

The Voyager Commsoft ROM gives you:
@ All Prestel and Micronet Features supported @ Auto Dial/
Auto Answer as standard @ Telephone Directory Facility
@40 Column/80 Column text mode @ X-Mode file transfer
with automatic X-ON/X-OFF @ PSS Support @ All electronic
mail features supported @ Fully compatible with BBC, BBC
plus and all Masters @ All this for just £29.95 (ex-VAT).

The Voyager Commsoft ROM has already made its mark
with the people who know.

‘A major step forward'  (Viewfax 258)

‘Excellent’  (Micronet 800)

And Steve Gold, hacker extraordinary writes, '...Commsoft
has to be one of the best I've seen... If you are thinking
of buying a modem, this has to be the package to consider'.
(Telelink May/June 1986).

Special Introductory Offer:
The Complete Package — Voyager 7 +
BBC Commsoft ROM for only £89.95
(ex-VAT). Fill in the coupon then stand by to
access mainframes and micros — worldwide and multispeed.

2NOIDIEVIHOUSE

THE SINGLE SOURCE SOLUTION

Modem House,
70 Longbrook Street, Exeter,
Devon EX4 EAF

As Stocked by 000

Please send me: (Tick which required)

i 1. Voyager 7 Modem .. — L) BT X N I
2. Complete Vuyager? P4 EBC

| Commsoft ROM Package ... £103.40 jincvan[] |
[ | enclose cheque/PO payable to ‘Modem House' for___ I
OR Access No: ]
NAME i
| ADDRESS |
| AT et - |

Post to:- Modem Huuse 70 Longbrook Street, Exeter 1
LDemn EX4 6AP Tel: [03921 213355 MU/9/86




Introducing the new

MASTER BCASE
Modular casing system.
(For all issues of B & B+ only.)

The BCASE madular computer housing was designed for those who want
their BBC computer to look professional and decrease the desk area
nacessary for a standard BEEB.

The system is fabricated from mild steel with a very hard wearing vinyl
coating. The CPU housing can contain any mix of half height Disc Drives,
Second processors, RAM or ROM expansions etc. Being made of steel it is
both strong and electrically shielded.

The new and exciting addition to the BCASE range turns your computer
into a professional looking workstation.

The Master BCNK has an integral 19 key maths and numeric keypad.

BCK Keyboard (inc 1M cable). £35.00
BCNKM Keyboard (inc cable and 19 key keypad) £49.00
CPUHousing £53.00
Famn £20.00
Heawvy duty PSU £98.00

Carriage £8.50 on BCASE items, £2.50 on Fan and PSU.

Fully descriptive Specification Shests of all products availsble.

All pices includs VAT and P&P sxcept BCASE itoms (ssesbovs). | MICROTEST LIMITED. 18 Normandy Way, Bodmin, Cornwall PL31 1EX.
Please sand SAE. Sales & Admin: (0208) 3171. Technical Help: (0208) 3812. |] |

DISCAT - A program which will form a database of all your disc titles and
print labels on Epson compatible printers. For BBC B and B+ only.
DISC £15.85

CAROUSEL - Local viewdata system for advertisers, schools, etc. Complete
with powerfull text and graphics editor. The system allows manual or
automated viewing.

DISC £60

FONT ROM - Bring a range of exciting fonts to your screen that you never
thought possible. Even includes a screen dump utility for EPS0ON compatible
printers. Can be used with Carousel for astounding affects.

ROM £18.50

MENU ROM - Adds most of the commands of the Master series computer in
DFS mode to your BBC B. Includes powerful AUTOMEMNU facility.
ROM £18.50

LIST MANAGER — Powerful Database for clubs, video libraries elc. In short
anyone who needs access to stored information quickly.
DISC £14.85

STOCK MASTER - Provides control of stock and products with reports of
shortages, availability etc.
DISC E60

EASYLOG - Provides auto-dial and automatic log in for ‘EASYLINK' usars.
Powerful off-line text ed, with repeat dial command which will keep dialing
until it successfully sends your text. Includes dial at time command when
used with MASTER 128 Computer. For Nightingale and Min Miracles
modems with Auto-dial. State which when ordering.

ROM £29.95

SEMAPHORE TUTOR - Makes learning easy and entertaining. Fully manu
driven with score sheets and auto help facility.
DISC £0.95

PS5 Software - Construct a menu to select any data link in world. Uses Auto
dial feature of any Hayes compatible modem. Includes free version of
KERMIT.

DISC £49.00

Powe rType paisywHeeL PRINTER £229

With over 100 type fonts on widely available daisywheels and using
standard ribbon cassettes, PowerType is remarkably cost efficient. A wide
carriage giving up to 165 columns of beautiful print in the typeface of your
choice, even a graphics capability, the flexibility of reverse paper feed and
18 characters per second means swift, classic correspondence. PowerType
comes with Parallel and Serial interfaces as standard.

Star Micronics U K. Ltd. Craven House, 40 Uxbridge Road, Ealing, London W5 2BS. Telephone: 01-840 1600. A division of Star Micronics Co., Ltd., Japan.

A&B Computing said in July that Powertype was a quality printer
with a host of standard features, excellent value at £400 - How would they
rate it now?!

STX'80 THERMAL PRINTER £79

This quiet and efficient machine prints at 60 characters per second
and the compact thermal printhead, designed for dependable perform-
ance, will give you a lifetime service of 20 million characters.

——
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DATABASE SOFTWARE
%

BRITAIN’S MOST INNOVATIVE SOFTWARE HOUSE

As part of our further development into business software
we are seeking the following full-time personnel:

COMPUTER PROGRAMMERS

You will write software for 6502, Z80 and 63000

enthusiasm to master new machi‘ngr_. as they
appear on the market. Flair and initiative are

highest standards.

based home and business computers in high and
low level languages. As an actiug ]'nember of E?bl
programming team you will be jointly responsible
for the design and development of various e:;:mng
software packages. You will be expected to show

qualities which we expect in all our 1‘:nro|5_J,rf;1‘n_1rﬂ|«e:rs:él
You must have a proven programming ability an
a determination to complete your work to the

B iy
& [ QUALITY CONTROLLERS |

You will work as a member of a team
and be expected to interact closely with
the programmers during all stages of
spﬂware development. This will involve
aiding program design, testing and bug
I tracing, constructive program appraisal
and assistance in the production of
documentation.
[deally you should be reasonably
conversant with several different
business packages,

Foran application form please apply in writin g to:
The Personnel Manager, Database Software, Europa House,
68 Chester Road, Hazel Grove, Stockport SK7 5NY

The STX-80 has a carriage width of 80 columns, graphics and many of
the features of much larger printers. It's so quiet, the only thing that will
make you shout is the price!

PowerType and STX are part of a range of exceptional quality
printers - With prices this good you'll go head over heels for a STAR!

Ring-0272217777
for more information
(24 hour manned switchboard).

—— — e — e m— —

For more information and the address of your local dealer complete the
coupon and send it to Star Micronics U K. Ltd. Craven House, 40 Uxbridge
Road, London W5 2BS.

Name

Address

Mug

SEQIF~




LOW COST XYZ TABLES

USE

BBC

OR ANY
MICRO WITH
RS232 TO
SEND
COMMAND
DATA FOR
STOP
fSTART
FREQUENCY
STEPS/SEC.
ACCELERA-
TION AND
BRAKING
RAMPS
SPEED ETC.
INTER-
POLATION ' £
ON XY AXES. ——==

Ere

250mm x 400 x 80 complete with 3 stepper motors
and screw drive assemblies EEEE + VAT
Industrial Ball Screw Drives £1356 + VAT

.,

XY Z complete with motors 3 axis stepper controller
and ball screws £1410 + VAT  intelligent interface £850 + VAT

LEEWOOD DEVELOPMENTSLTD
UPTON, HUNTINGDON, CAMBS. PE175YQ
- PHONE (0480) 890860

SERIAL SWITCHING DEVICES
apatne AND ACCESSORIES
PRINTERSHARER/CHANGER

| PRINTER WITH UP TO 3 MICROS % q
DR —5" L — :__ q.‘
1 MICRC WITH UP TO 3 PRINTERS T, =
RS 232.75 PIN D SOCKET £65 i
RS423 (BBC) 5 PIN DOMING SOCKETS £40 = N e

5 PIN DIN SOCKETS - APPLE IIC £50

3 PIN D SOCKETS — MACINTOSH E59

& PIN DIN SOCKETS - COMMODORE SERIAL £40 =3

PRINTERCROSSOVER
7 5YSTEMS MAY USE EACH OTHERS PRINTER
RS 237 - 25 PIM D SOCKET E70

RS 423 [BBC) 5 PIN DOMING SOCKET £45 4
5 PIM DI SOCKETS — APPLE 1 £60 ¢
9 PIN D SOCKETS - MACINTOSH £62

RS232— SERIAL TO PARALLEL CONVERTER
SELF-CONTAINED UNIT COMPLETE WITH BUILT-IN POWER
SUPPLY. PLUGS INTOQ THE 34 PIN CENTROMICS SOCKET AT
THE REAR OF THE PRINTER, LEAVING THE 25 WAY D TYPE
SOCKET AT THE REAR OF THE CONVERTER A5 THE SERIAL
IMPUT DATA FRAMING (STOP BITS/PARITY ETC) AMD BAUD
RATES 150 TO 19200 SELECTABLE BY DIP SWITCHES. £65
PARALLEL TO SERIAL CONVERTER AS ABOVE — REVERSED £70.

RS 232 SURGE PROTECTOR

POWER SPIKES CAN OCCUR ANYWHERE! EVEN IN RS 232
LINES! PLUG THE SURGE PROTECTOR INTO RS 232 PORTS TO
PREVENT COSTLY EQUIPMENT DAMAGE AND DATA LOSS
FROM VOLTAGE SURGES CAUSED BY LIGHTNING,
ELECTRICAL INTERFERENCE, STATIC DISCHARGES. £20.

RS 232 GENDER CHANGER (SHIELDED)

A QUICK AND INEXPENSIVE WAY TO AVOID MODIFYING OR
REPLACING INCOMPATIBLE RS 232 CABLES OR EXTENDING RS
237 CABLES, ALL 25 PINES ARE LIVE, M/M & F/F. £10.

CABLES & CONNECTORS

RS 232 - 250 PLUG EACH EMND - 4FT E12.00

RS 237 - 9 PIN D PLUG EACH END FOR MACINTOSH - 6FT. £12.00.

RS 232 - 9 PIN TO 250 - PRINTER CABLE, 6FT FOR MACINTOSH £12.50
RS 423 - 5 PIN DOMING DIN PLUG EACH END. 4FT. £4.00

RS 237 - 5 PIN DIM TO 250 PLUG FOR APPLE (IC. E9.00

KEYZONE LTD.

U4, REGEMERATION HOUSE, SCHOOL ROAD,
PARK ROYAL, LONDOMN NWI1D6TD
TELEPHOME: 01-945 1684/1804, TELEX: 8813271

e

g

= =

Hargrons

BBC Basic, the POWERFUL Control Language

making control of our extensive range of Eurocards
easy, speedy, and precise. CMS puts YOU in control.

Add Multi-Basic and you have a very |
We have satisfied customers in the following areas:

ontrol system,

Alarm Systems
and
s Monitoring

N s’

DISC STORAGE

Plant Mimics
in Full Colour

Automatic
Test Systems

40/80 COLOUR VIDEOD

Monitoring

® All Boards in Stock at All Times

P.L.C. ® Top Rate After Sales Service
Coanhic ® (QEM and Education Discounts
P & Software Support
Systems ® Custom Engineering

® Fully Guaranteed

Networking
MAP/LAN

PR B

GRAPHICS DISPLAY

IEEE INTERFACE

-]

AT Cambridge
Energy I‘ I | I\3 Microprocessor
Management \J Systems Limited

44a Hobson Street, Cambridge CB1 1NL
Telephone 0223-324141




EPROMS -8271 - MEMORY
DRIVES - DISCS - MODEMS

Incl. VAT -LOW LOW PRICES - Incl. VAT

TEAC 55F 54" 80 TRACK D/SIDED DRIVES
Special purchase enables us to offer these top quality brand new single cased drives at
an outstanding price. (40/80+switchable free on request).

Complete with BBC leads-One (400K)® ...__..................oovvvmmnn, £114.00
Two (BOOK) cabled together ...................... £228.00
CONTROLLERS, CPU'S, ETC 3M BRANDED 51" DISCS
Bl e £36.00 Boxes of 10-4071 5500 .. £10.95
)18 ] | e S e £13.50 BOTDSDOD ...... £17.95
BOOZACPU .........ooeiivivirnns £4.90 *BUDGET 51" DISCS
B65C02 Low Power CPU ........... £8.20  Boxes of 10 40TSSOD ... £7.95
BSIVIN ..........cccononie. 350 80TDSDD ...... £10.45
b e £1.45 MEMORIES
(LT R ] R £3.40
4416-15NL (TMS or NEC) .._.... £2.85
41254-12 (Solidisk) ..... o far £6.20

441416-15 (Watford 48416) ... £2.60
EPROMS *VPP 125V

Z764-250ns .............
27128-260ns .................. £2 80
212658 -260ms™ ................ £5.35

MigME oo EDBS
Lk T £0.70  MODEM HOUSE _

Blfggy EUAS ooy
T B T R i

DFS KIT — 8271 DFS KIT Complete  APPROV -
with ACORN ONFS ..., 5350 Emania
SUMMER OFFER — Deduct 5% for 2 of  OFFER:

any products or 10% for 3 or more Modem only ........ S £88.95 inc.
*Famous manufacturer Complete kit with Comsoft .. £99.95 inc.

IEH_ e

Prices incl. of VAT - Post & Ins. add 65p or for
Drives add £3.40 (1) or £4.40 (2)
@ State if 2nd Drive [DR1)

Mail order only to:

Cp microsystems

32-34, Surbiton Road, Kingston upon Thames,
Surrey KT1 2HX. Local Auth. Orders accepted

Does your BBC have a
one track mind?

TR o T - "
byl i 4 4 i i :%::}
- p -

e
I B
LY

Tr“E' mu].ﬂ'[aﬁk]ng w]]_l_ I e Real 1ime Programs now
5 —— 47 poasible on the BEC Micro.
pl.lt ]I'Dll out ﬂf ?‘Dl.]].' mlser]ri ! [ & A serioas toal = fat an

1 ¥ ‘evaluation peckage’

I
f ® Mo entra hardware pequired

® Nomodifications needed to your
BBC Micmo

—B¥

Your BBC mow has the tree multi-tasking
potential of much bigoer machines

CMS Soft bave cracked it!

This module, packaged as a
ready-to-fit sideways ROM, brings
o & robust system that halds £
118 owm in the most demanding LY
industrial and laberatory conditions. o=

And there is mo interference with }‘h./
normal BASIC fumctions; Malti-Basic i o
enhances the power, spoed and S0 if you want:

readability of the best BASIC
Interpreter these is

£392..,.

& full MULTI TASKING with up 1o
B baschigeisad Lisk rarming
ONOd TR W e main program

& BBC Basic CONTROL FEATURES
prwerfully s beysoes

W the abiliry toren REAL TIME
PROGEAMS

& cocirol of FHYSICAL BXPUT/CLTFUT

Ly == @ Sk ime COUNTERTIMERS

! | 0 @ e e TASK INTERVAL TIHERS

} I-I & COMFRE HENEIVT MANLIAL dhat

dewcribes wach command in deail
: Witk mary prRcicl esampkes

J MULTI-BASIC
is what you need

)

L ; CHES Soft Limived.

.*3_:.':'-‘1 _":J'__I- I LTI Uit 18, Indmstrial Estase ) ‘

,;;, 5 " Chelmsford Bnad, Great Dunmow r M
ik &, 5 mslc Egden CMA 1XG = e
e Telephone (0223) 124141 ‘J S0P f

¥ Goto Computers

10 Old Crown, Windsor Road, Slough, Berks SL12DL
2 Sales Hotlines (0753) 34191 and (0753) 824767

FREE DELIVERY WITHIN 60 MILES
(£7.50 outside this area)

MASTER SERIES £ PRINTERS f
Master 128k Computer .......... .. 398  Canon 1080A NLOY160cps B0 col . 225
Master ET (Econet Filing System) .. 328 Canon AS0 NLOY180 cps B0 col ... 260
Turbo Upgrade ...... it ] 95  Canon ASS NLO/180 cps 136 col .. 385
Master Turbo 128 4MHZ ........... 515 Juki 6100 Daisywheel 18 cps ...... 238
Reference Manual | (Non VAT) ....... 15  Juki 6200 Daisywheel 32 cps _..... 405
Reference Manual Il (Non VAT) ....... 15  Epson LXBE NLO/120 cps NEW ... 238

Epson FXBS5 32 NLOY160 cps 80 col . 312
DISK DRIVES Epson LOBOO BOLO/1 60cps B0 col 438
Opus 5802 D/S BOT 400K Switch . 128 gye0n 4180 Plotter ... .. 319
Opus 58020 2X0/S BOT BOOK Switch 259 1450 KPG10 NLO/150 cps ... 220
Opus Challenger ..................... 196 Brother HR15XL Par 18 eps ....... 325
Opus DDOS ........ s A2 ManRsEmEND TallyMT 8D+ ....... 1686

Mannesmann Tally MT 85 180 cps 272

MODEMS 4 :
Miracle WS 2000V21V23 ........ R o R L
Miracle WS 4000 {Schools Modem) . 149 :i‘:[’::;ft“fﬁ as 2
Pa R h innale & MPammetass I 2 1790 2 MICTUVIIELC | %) IVIED eSS .. ........

ce Nightingale + Commstar Il ... 120 Philis BM 7502 Green 30
DISKS Philips BM 7222 Amber ... 712
Elephant 53" S8/0D .................. 11 Taxen 1212 12" Green ............... 95
Elephant 51" DOVDO .................. Taxan Supervision 111 .

WE MOVE SERVICE NOT BOXES
We take orders from Colleges and Schools — UK Governmenl Baodies
~ Companies and Individuals of course
Easy Credit arrangements can be arranged on production of Credit Card
Prices Subject to Change Without Notice

AT i PLEASE ADD VAT TD ALL FfRIEES
B3 We open Saturday Momings
Pop in and see us anytime

jclel-]BsJo]x

Emdon, C1i8

The amazing TI 'Sw utility for

sideways RAM
OOK AT THE FACILITIES

*  Transfers 98% of all tape software to disc (inc. specially formatted tapes
that other systems cannot handie).

& "Save game” to disc at any point irrespective of filing system selected.

® Freeze frame, slow motion (9 speeds), single step (5ms at a time) at any
point in a program.

*  Swap between any number of concurrent activities each with thair awn
screen or screen window.

® Change OS functions while a program is running (a.g. sound on/off).

* Allows screen dumps to be made without affecting the current
prograrm.

*  Works with all disc filing systems, both single and double density.

* Comprehensive 32 page manual.

& Simple “menu” operation plus “star” commands.

PRICE £18
(inc. VAT, P&P)

Requires:

BBC/B with 05 1.20
disc drive and

16K sideways ram

Supplied on disc in 40/80 track compatible format

Send orders to:
EVENTONE LIMITED, 89a Newtown Road,
Malvern, Worcs. WR14 1PD. Tel: 06845 65671
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EPROMS, 8271

{Phonea for quantity discounts)
Ex VAT Inc VAT

1-9 27128 Hitachi 2B0nS Eprom ....cocvvecinrnnsesissmssssnsss 257 2.95
10+ 27128 Hitachi 260nS Eprom .......c.cccocviveveicniceneen.. 2,30 2.66
2764 Hitachi 25005 EDrom .....ovveeemeeeinininismrsensssosssssnsss 2400 2,30
27256 Hitachi 250nS Eprom ........ « 4567 525
1-96264LP-15 BK x 8bit Ram ...... . 3.04 3.50
10+ 6264LP-15 BK x Bbit RAM ... w257 2856
1-9 8271 Floppy Controller ........... .. d217 37.00
10+ 8271 Floppy Controller .......... .30.43 35.00
1-8 Disc CMOS/TTL Chips ............... e 5.49
10+ Diac CMOS TTLCNIDSE ... ooivmmimmmiorisminsmenimasesnsannce 00 4,60
Acorn B271 DFS Disc Interface ......c.covvevevevnvarsmanscinenas. $2.81 48.00
Acorn 8271 DNFS Disc INtBrface ....c.ceovevoveiscanaiainincess 51.30 58.00
1-9B8 PlusB4Kto 12BK Upgrade .............c.ccoeeerevimverarann

10+ B Plus 64K to 12BK Up-grada
Imter-Sheet (Spreadsheet) ..

Imter-Word . e L e e L L = IR 44 B5
Basic Il Rom furEBCMicrn el R L Ty | 14.95
View .......... i e ek e e S R 42 .00
ViewStore .. i R et 4200
Wordwise Plus Rom — Curnpurer Gnncapls SR SR, .y | 44 95

(Full range of Roms available)

COMPUTERS - BUEINEES

Recall & Printer Buffer Sideways Ram Utility
Suitable for Master & BBC B with sideways Ram. Allows recall and editing
of the last 200 Commands and a El-c to 12k pnnter
e i e e . 14.95(13.00 + VAT]

View Printer Driver
Provides additional facilities NLQ on/off ete. Please state which
printer: KPB10, PW1080A, LXB0 1200 NL10,5510, FX85 ...... 9.96 (8.656)

DISCDRIVES-SPECIALOFFER

Exc VAT Inc VAT
..138.286 169.00
.. 41,81 49.00
100.00 115.00

Mitsubishi 400k Drive & Acorn Disc Interface ...
Cumana 3.5 100K CSX351 Disc Drive .........
Akhter 400K 80 track MD400A Disc Drive ....ooveveenevnns

DISKETTES (lifetime warrantTy}r 0

Exc VA
1096tpi DS DYD in ibrany CASE .........ccviveevemunns 1;3 a0 15.99
10 Low cost 96tpi DS D/Din lib. case .........ccoeeee. . 7.38 B.50
MASTER SERIES

Exc VAT IncVAT
Master 128K Micro ... 396,00 464.2B
Master Dust Cover ......... B PR  ER T FD 346
Master Turbo Upgrade .........ccccveieie e cenecnnecsinereecseseen.. 10348 119.00

Master Econet Module .......ccoo e emmsssssesass s s $34T 45,99
Refarance Manuals (@8CH) .........ccccvvieiieiieinseescensnsnreses. 14,95 14.95
TAXAN KacA

. ol W KP810

with BBC cable & paper
£239.00(£207.83 + VAT)

“Ex VAT Inc VAT

KP910 17" width pnntar e e e s 378.00
KPB10 Papear roll . il e Lt R L e 1 305
KP810 Dust Cl:u..rar vavanen .00 4.60
KP810 Print ibbon ...... L s Sk, e SRR .52
KF810 PnnterﬁonTrmr'DumD BOIEG . e AN 14.95
Fontaid (NLQ Designer) .. LR e s e R I 29.90
CITIZEN 120D JUKI 5510
with BBC cabla & papar with BBC cable & paper
£165.00 (143.48+VAT) £219.00 (190.43+VAT)
JUKI 6100 JUKI 2200
with BBC cable & paper with BBC cable & paper
£239.00 (207.83+VAT) £269.00 ({233.91+VAT)
EPSON LX80 STARNL10
with BBC cable & paper with BBC cable & paper
£218.50 (190.00+VAT) £236.90 (206.00+VAT)
Ex VAT Inc VAT
L¥-80 Tractor Unit ............ . 18.22 20.95
L¥-80 Sheet Feader ............. 47.83 55.00
L¥=-80 Dust Cover ................ 4.00 4.60
LX-B0 Print Ribbon ...... At e s R P £ SRR L | 449
LXB0 Printer Camrul.-"[}ump B o o R A 14.95

Phone for our best price before placing your order
EDUCATIONAL & GOVERNMENT ORDERS WELCOME
All products have & 12 month no quibble guarantee
Prices subject to variation without prior notification
We are closed all day Wadnesday and Saturday Afterncon
Carriage 92p (BOp + VAT) Securicor £6.90 (E6.00 + VAT)

Micro Dept.
128 Weast Streat,
Portchester,
Hants.

Next day delivery PO16 9XE.

h‘u

Tel: 0705 325354

by Securicor
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LARGEST COMPUTER CENTRE
in
NORTH WEST UK

COMPUTERS — HOME

Amiga ..... Call Amstrad, BEC, Commodore 128,

Atar 1040 Mu-ncl CE759. gg A 520 ..oooieiininnn . CALL
449,

e e NI

Farranti 10Mb .............. £12156.00 forinar, e EPECHL, : '

; Citizen, Panasonic, Dyneer,
Ferranti 20Mb .............. E16256.00 Dkimete [all ex-stock and on
Epson PC ........cccocivaivinss E7A56.00 display}

Epson PC/FD ...cccevvvesrov. £862.00 b S L
Epson PC/HD ............... E1589.00 BARGAIN
Sharp PC7000 £1395.00 SOFTWARE . . . Limited stock
Sperry PC/IT .. v E282200  QED+ ..o £99.00
Sperry PCAT Elpﬂﬂd&d - £3527.00 DBase 2 .......ooorvrsnererners £199.00
Amstrad PWB256 _.......... £388.00 Open ACCESS .......cooomveaes E1989.00
Amstrad PX8512 -... £489.00 Friday .. SRR o | e
Commodore PCs ...... Lattice c LI LT
Kaypro PC .. SRR 0| Microsoft FDI“HBTI cinissinsns £ 150,00
Kaypro PC.-"EU ; .-....5.153'3 Microsoft Pascal ............. E150.00
Kaypro 2000 Lapheld wasensass B 1050 Micfosnﬁ\ﬁﬁnduw isnsnnivins Bl
NEC Lapheld . woeeee. £399.00 Microsoft Cobol .............. £199.00
Sanyo 560/2 .................. £697.00 Communication Edge ........ E40.00
Sanyo 555 ...cocinieninnnennn E697.00
Sanyo 665/2 . wreseras ET846.00 WHAT ELSET :
Sanyo Other ..............ocoeeeeee. CALL Books (over 500), Monitors,
Olivetti M24 (640K + Listing Paper, Floppy Discks,
Monitor + MSDOS) ... £1595.00 Cleaners, Specialist Calculators,
{Maost computers in stock and RAMSERDMS\,IUG'{E'HE'&S. Cabl&s,
on display) Joysticks, Mouse.

Large Showroom. All items exclude VAT
FREE delivery mainland UK for items £100 or over
Personal export specialists
All export items tested/tropicalised before despatch

M MIGHTY MICRO

NO ORDERS TOO SMALL
268 Wilmslow Road Fallowfield, Manchester M14 BWL

Tel; 061-224 8117
Easy access M56, M61, M62, M&3

@) il

LOW COST - HIGH QUALITY -
PRODUCTS FOR THE BBC MICRO

NUMERIC KEYPAD
data. Fully programmable.
£60.25

LOGIC ANALYSEH multiple fur
and rep avelop
& mun 8 f'_"H

wm.

1 year l_]ll._-Jr.]I‘ltFE AII prices excl.
VAT inc. PF&P

For further information contact: Gary Daltrey
Softlife Limited 87 Silvertown Way
London E16 4AH Tel: 01 474 0330




2282888888

LOWCOST C.A.D.

ATTENTION ALL ELECTRONICS CIRCUIT DESIGNERS !!

18M PC (and compatibles), BEC MODEL B, B+ and MASTER,
AMSTRAD CPC and SPECTRUM 48K

ANALYSER | and N compute the AC. FREOUEMCY RESPONSE of linesr (analegue) circuits. GAIN and
PHASE, INFUT IMPEDANCE, DUTPUT IMPEDANCE and GROUP DELAY {mxcept Specirum wersion) am
calculuted oves any Irequency range required. The programs are in use regularly for frequencies between
0.1Hz 10 1.2GHe. The eflects sn perfosmance of MODIFICATIONS 10 both circuit and compenent values
can be speedily evaluated

Lirtwits containing any comiénation of RESISTORS. CAPACITORS. INDUCTORS, TRANSFORMERS,
BIFOLAR AND FIELD EFFECT TRANSISTORS and OPERATIOMAL AMPLIFIERS can be simulared — up ta
G0 modes and 1B0 components (1BM version).

Ideal fos the anslysis of ACTIVE and PASSIVE FILTER CIRCUITS, AUDIO AMPLIFIERS, LOUDSFEAKER
CAOSS-OVER NETWORKS, WIDE-BAND AMPLIFIERS. TUNED R.F. AMPLIFIERS, AERIAL MATCHING
NETWORKS. TV |F. and CHROMA FILTER CIRCUITS, LINEAR INTEGRATED CIRCUITS atc

STABILITY CRITERIA AND OSCILLATOR CIRCANTS can be evaluated by “hreaksng the loog”.

Tabular output sn Analyser |, Full urlnhi-:al oupit, increased cincudt gize end scive componand library
faedities on Analyser |1,

Check out your new designs in minutes rather than days.

ANALYSER cam greatly reduce or even elimanate tha need 10 breadboand new designs

Used by INDUSTRIAL. GOVERNMENT and UNIVERSITY R & O DEPARTMENTS wurldwide. IDEAL FOR
TRAINING COURSES. VERY EASY TO USE. Prices from £20 to £185,

LOWCOST COMPUTERDRAUGHTING

ONTHE BEC MODELB, B«

DRAWER | enahles guality drawsings to be created and modified, quickly, easily and with the minimum of
hardware. All of the major program elemants are written i machine code ghing exceptional sgeed of
ageration. B T e T
* Rubber Banding for deawing lings [t
* Salid or Dotted Fine types. =
* Circles, Ares and partial o complete Ellipsas. 5 e
* Wertical or Horizontal Text g 4 o
* Pan and Zoam = =- '
* Merging of drawings and libsary symbols from b e
disc : :
* Up 1o 20,000 Fnes on a drewing. &
* Snap tu a user defined grid. ;
* Absabute or Relative cussor co-ordinates displayed
on seresn
* Input from amelogue joystick. mouse or treckerhall : s
* Outpat o $tandaed dot matmx prindar eyl e B et O 1 |
* Price from £45 exel VAT ifmnn tm

Minimum Hardware Required: BBC Model B. Single or Dual 5.25% Dese Orive — 40 or 80 track. TV

or monitos. Gemes jopstick. Mouse or Trackerbadl, Dot matra Printer (Epsan B0 seres or Epson
compatible — BBC Default Mode).

Full AFTER SALES SERVICE with TELEPHOME OUERY HOT LINE and FREE update sarvice.

For lustrated leafiets and ordering infermation please write od phose

NUMBER ONE SYSTEMS LIMITED
Ref: MU. Crown Street, St. Ives, Huntingdon,

II:nrrl_l:l PE17 4EB. Tel: D480 61778.

r----—-_ e
TWO WAYS TO ENSURE

EVERY MONTH

1. Complete and mail subscription
form on Page 151.

2. Hand this form to your newsagent.

Please reserve me a copy of The Micro User magazine
every month until further notice.

O | will collect
O | would like it delivered to my home.

Name
Address

Note to newsagent: The Micro User should be obtainable
from your focal wholssaler, or contact Tony Walsh,
Circulation Manager on 0424 430422 I

r-------

'!l!ll!!l!!

I MICROMAN
Eems COMputers !
= )

= 2 ACORN SPECIALIST COMPUTER CENTRE m
8 SUMMER SPECIALS

MITSUBISHI DISC DRIVES

OPUS 5802 400K 40/80T/DS
£119.95

OPUS 5802D 800K 40/80T/DS
£275.00

Opus Challenger 256K — £189.00
Opus Challenger 512K — £215.00
Floppy Discs DS/DD/8OT 96TPI — £9.95

PANASONIC KX-P1080
PRINTER

This well-built printer offers many advanced

features. It provides both friction and tractor feed

NLQ as well as draft modes and full Epson code

compatibility. This special offer includes a BBC
Cable. Further details on request.

£189.00

CAD SYSTEMS & PLOTTERS

BITSTIK Il — £799.00
ROLAND DXY880A — £799.00

APPOINTED WATFORD DEALER

|
- Microman has been appainted a Watlrd Dealar. W will ke slocking
II a lage range of Watleed preducts. including the pogular BEEE

. DIGITIEER, MAGAZINE MAKER, 32K SHADOW RAM CARD, and

mimy more availahle from ous shop.

We stock the largest range in the Norh of BBC Peripherals, Disc Drives,
Manitors, Printers, Expansion Boards, ROM Software, CAD Systems and
Plotters. Call into our shop or phonedwrite for our full price list

SHOP

Open 9-6 Monday to Saturday

074488 5295

We acoept both Access & Visa credit cards F

Simply lelephone your onder, giving card A
number. expary dale, name end address, o Ermpiwry

seved vour ardes with € Bvinjisi 0f postal order

to FREEPOST MICROMAN 8 the sddress x| CUPRET
o i L Lt ”

Carriage Postnge Chorges: CompulersPrint
eraflisc Drives: Next day delivery, ERDD;
FRoyal Mail Trackback, £4.00; ROMSExp
BoardsSoltware Firsl class post, £1.00
Dwir Mail Order Dept. will despaich your
order within 24 kours [swbiec! 1o avail
absliry]

A i

Rainford Industrial Estate,
Mill Lane, Rainford,
51. Helens, Merseyside.
Phone 074488 5242

All our prices inchude VAT
Edwcational & Government andirs accepitid
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COMLEX — \

Unit 7, Fife St., Nuneaton, Warks. CV11 5PR. A unique opportunity to join the

Tel: 0203 371371  Mon-Fri. 9am-5.30pm. : : i
COMPUTERS MODEMS entertainment industry as a direct sales

BBCMasty ... E4200  Pace it o person. Selling the very latest in a unique
Bt e mmatar J . . s #
Amstrad POWB256 . 43900  WS2000 . §129.00 range of satellite TV equipment. Our existing

ManS208T ... i e ot sales staff are earning in excess of £800 per

{Seagate) MSDOS, Gree :
Morito, Keyboard ... £1,850 + VAT H"ﬂ'}?ﬁmn i T week with only 2 sales.

Tantdon 256K + 10mB@ BO . R 1 ¥ 1
rodiiras Mu’r';m E::;; X80 .o ety LR If you are capable of working unsupervised

(1BM compatible} ... ... £1585.00  |ntertace for GXBO . £50.00 ' :
Sperry PC 20 mB Hard Disc E';T:unaﬁangﬁ Y - 1] and selfmotivated and want the opportunity

{Seagate) MSDOS, Green Epson FX105 ..., £479.00 to progress to senior management with al
Monitor, Keybord . ... £1.895 + VAT Epson RX100 " £258.00 lp gr & ; all the
e 1T T arge company benefits, then write or call:
Victor PL — 32% off RAP. Epson LO1500 ................_.... £819.00

g Poes T b ke SATELLITE SYSTEMS

5401 + DO0S ...................... £99.00  Okimate B20 Colour . .. £26800 :
5402 + 0003 CUUTURISE00 Juki 8810 m" e B | Walls Avenue, Chester CH1 1PE. Tel: 0244 46927

ﬂ-UIIU."ﬂUuack rerienirseiieee 112900

580250 ........... e 1gn0g. s Diler 5 S — -/
5A02D £279.00 Koga TBXEN ....ocoeevviernvnrarenrn.. E2BS.00
Challenger 258K ... £20800  SROTHER PRINTERS

Challenger 512K . fa9m00 MR s £147.00
uns;__sunuer £45.00 ng}gﬁ%gﬁﬁ 'THE PICK OF THE BUNCH"
R ) . aane It T 16K SIDEWAYS RAM

Micravitee 1451 e, FI59.00 B v e R T Module uses law pewer CMOS FAM

Microvitec 1441 ....._.............. £389.00 ZOIW oot viniansonsrnns EOORO0 * Internal decoupling capacitor for ultra-reliable data storage
Micravitec 1431AP ................. £209.00 DAISYWHEEL * Write protect swilch now supplied for irouble iree operation
Microvitec 1451AP _..._._.......... £289.00 Juld 800D ............coeeeeenee... £209.00 ¥ Software provides full ROM load/ save facilities
Philips 7502 green £7900  JukiB100 .............. . £359.00 o PEE o FacarlIS. I il KL My Byeiae:
Philips 7522 amber . §B500  JukiB300 ... ._. ..... £889.00 . Eaoelr dlcumsetiise -
;"Iﬂirs Tv/Monitor ............. £199.00 Emlbu&‘ﬂu b n ot E?;ggg . EZéEET:n{:u%fEE’ﬁﬂu;mm Assembly language programemers 1o use the
hilips CMB 501 snamisnncanens. ) 0 ELN] penliatd ....... . : bt el
PhilipsCMBS33 _................... £279.00 Sitver Reed 770 ... eeeo... EB34.00 Price: 18K FAM £24-85
Cut Sheet Feeder for Please spacily 40 or 80 irack dise when ordering. Educational discount given,

EPROMS 550and 770 ...... £230.00

As an independent review put it . . .
E;-}%E o e T U EEEEE LIEHI npn?;ll.g;;} _F15.00 CIFEL's manual is a pleasure to use . , . 8 massive 20 page bookist that goas into memory

e sddressing, the sideways AGM s','sram a8 wall as describa the software ifsed."”
- L]
Ea ] R e RS 4 T 1) PHONE IF PHIHTEHHU'I‘ LIS'I'EI'.I “The modal with the most features at a reasanable prics, and therelore the pick of the

NOW ALSO AT: I Beabug May 1988
MANCHESTEH H DT'LI NE - Sand cash with order/official order, or write for further datails 1o
Tel: 061-976 3763 | IFEL, Dept. (ML)

CALLERS BY APPOINTMENT ONLY ' 38 Upland Drive. D
ALL PRICES INCLUDE VAT. Please add £5.00 Carriage. = Teh:hme {ﬁ?ﬁ‘:'!] :rﬂr::ﬁr:‘ ROTRL e

S.P. ELECTRONICS

Cumana COBOOS (800K 2 x 80 track DS drive with PSL |
Cumana COXBO0S (BOOK) 2 x BO track DS drive without PSU . £244, 00

Disc Oparating SyBIBM ... immnnnanasiissmnnasnsninie £96.00
R N o e e e ot from £99.00
GIWHD Rty ngram i o 3 e R e R T £7.50
GIWHO Rtty Program (Eprom i £20.00
Circuit board for Rty decoder M3 (inc. instructions) ........... £10.00
Canon Dot Matrix 160cps NMLO PAATEF ....oooomeeeeriereiomsnsanson £299.00
Printer Cable | Cantronics) _.............. A ... F12.90
[nd T e R At R S R T £33.00
WOUORDWISE Wond ProCessor ..........ooevmesnrsrrsmmssirnnsssans s £33.00
Slow Scan TV Circuit Board & Program (inc. instructions) ... E;?.g
............................ 9.
..................................................... £49.90
Wide selection of software, books, leads, plugs, ete.  All prices only
SAE for fulf list. Alf available Mail Order while stocks last.
F Educational &
48 Linby Road, Hucknall, B m Institutional
Notts. NG15 7TS orders wilcoma Carriage
Tel: 0602 640377 {all prices include VAT) axtra

BROMLEYS FIRST

SPECIALIST COMPUTER STORE CHEAPER CHIPS

DATRONTECH LTD - your one stop component shop for
Discount Prices on all Semiconductors
SPECIAL STOCK OFFERS INCLUDE:

We are official Acorn Dealers with high
standards to maintain and take pride in

?E'E?E'Eu . g;fsslugg .......... Hg BBALPIS ... 282
1 o : PRI he R R T T | R 485 BALS12D ... ‘
ft’lt’:’:l"‘lt""n,.lr and efficient advice and service. BE224 .. 1083  MEMORIES TALSOO. oo 0.18
T T —— o
See our extensive range of printers, gggggp """ i ;gg 27128 iR -0 sz g;g
" 3 . SR R T SRR R 3 TELEBIBE ... X
monitors, disc drives, software and Z80ACPY .. COUN00 0 418As ST e 054
, LINEAR 41256-12 ........ o 253 TALSHB ... 064
| books. UPOROOZ ..ivineiiinician B3Z MM e FITEIENE T e 078
- Dsasal ... SALT e 0.67
| 1T s T T e 084 4013 0.38
[ SN7B480 v 505 AB4IBAPIS ..., SR PR s e 0.54
|
’ MAIL ORDER

Sand :hlquu o postal ordess payabie 1o

notn ’tO'e DATRONTECH LTD, Woodstock House EM Street, Bramber,

W
6 Chatterton Road, Bromley, Kent. 460 8991 Pl i e e o if‘m e
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Microlink

in association with

TELECOM GOLD

Link
with
stars

WRITER and photographer
David Cotton leads a busy
and sometimes glamorous
existence as a freelance
journalist based on the Con-
tinent.

Everywhere he goes on
assignment he takes along
his portable Brother EP44
typewriter/terminal and
accoustic coupler to file his
articles using the MicroLink
telex service.

“I write my copy on the
portable, which has limited
word processing facilities for
up to about 600 words, then
dump it in batches to my
mailbox for telex transmiss-
ion and later for further
processing on my BBC Micro
when | am back in my office
in Holland”, says David.

"A lot of my work is for
magazines and involves TV
and film stars, and | use
MicroLink to contact people
like these who | need to
interview and photograph”.

David has a useful tip
for globe-trotting, portable-
owning MicrolLink users:
“International travel with a
computer can be a disaster.

“The word computer to
customs officers is guar-
anteed to cause all sorts of
problems as they try and
decide if that Electron you
are carrying back for your
7-year-old son is an illegal
import full of pirate IBEM
software.

"I truthfully point out that
my machine is nothing more
than a typewriter, and hide
the accoustic coupler at the
bottom of my clothes bag”.

No. 13 September 1986

ALL the many facets of
MicroLink’s valye added ser-
vices are proving useful tg
one of the world's most
prestigious independent
watchdogs on security
affairs.

The London-based Inter-
national Institute for
Strategic Studies has for 30
Years monitored shifts in the
balance of power and in the
arms race, and has provided
a forum for unbiased dis-
Cussion of the global
Strategic situation,

!t uses MicroLink's telax
facility to keep in touch with
its 3,500 members in 80
Countries, to co rrespond with
those who have attended its
conferences, and to make
travel and hotal arrange-
ments for its 35 permanent

staff and 12 researchers, as

The securit

well as for handling mem-
bership renewals and order-
ing publications from around
the world.

But the institute also
appreciates the more soci-
able aspects of the services
which MicroLink provides.

Says 1SS systems man-

oo and research

THAT eminent government
research establishment the
Hatiunal Physical Laboratory
IS using MicroLink to move
_the data it requires for its
IMmportant research and dey-
elopment projects.

Fast and efficient
exchange of information and
transmission of documentsis
achieved through the
medium of MicroLink's elec-

3 YOUR chance to join

MicrolLink — Page 97

NEW and valuable inform-
ation services are now avail-
able to business users of
MicroLink via a special
gateway to the Datasolve
database.

Following the success of
putting its international news
and current affairs service
World Reporter on-line, Data-
solve has opened up a
complementary range of
advertising and marketing
databases.

It includes electronic ver-
sions of the publications
Campaign, Marketing, PR

Magazines go
on database

Week, British Rates and
Data and Marketing Surveys
Index.

The new databases went
live just three months after
World Reporter's debut.

Datasolve marketing
manager Hilary Whelan said:
“These prestigious advertis-
ing and marketing databases
will increase appeal to the
many business users of
MicroLink™.

MicroLink users can log
on to the new databases
simply by entering a single
command.

Y connection

ager Helen Rayner: “We find
some of the other facilities
like Floralink as useful as,
say, the international Official
Airlines Guide — and per-
sonally | find TheatreLink
fascinating for its up-to-date
information on the London
shows",

tronic mail facility.

Thirteen mailboxes have
been distributed among the
establishment's divisions,
which are mainly involved
with high-level physics,

Previously the Laboratory
Subscribed directly to
Telecom Gold, but dis-
covered that MicroLink was
Mmore economical and had
more facilities.

Travel
talk

OMNE of the jewels in the
crown of British Rail is the
Euston Travel Centre which
offers the most comprehen-
sive travel information ser-
vice imaginable,

Now that mine of in-
formation is available to
computer owners in their
own homes through the
medium of MicrcLink.

The latest addition to
MicroLink’s British Rail sec-
tion is a facility for obtaining
information from the Euston
Travel Centre by completing
a simple electronic request
form.

Information asked for is
swiftly transmitted by return
to the subscriber's mailbox -
or sent by snail mail if
preferred.
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700 [AILORDER OFFERS! Zocoo (AT, ORDER OFFERS

Here’s something &367(3

SPECIAL from Fei2i

One of our most
popular offers is
this set of four
rip-roaring games
for the Electron and
BBC Micro

Three of this high-
powered collection are
top-rate machine-code
versions of arcade
classics and the fourth
is a thrilling real-time
adventure game.
There's hours of
enjoyment and
something to suit
everyone in this unique
value for money
collection

SRR e MR

SNAPMAN - Guide your man
through the maze as he
munches energy pellets and
avoids hostile aliens.

ALIEN INTRUDERS - With
only your laser for protection
you must destroy the waves of
aliens who threaten to engulf
you.

PANZER ATTACK — You are
a tank commander engaged in
vicious combat against
encircling enemy forces.

MAYDAY — A futuristic
adventure! As captain of an
interstellar cruiser you must
guide the sole survivor of a
stricken space freighter through
the wreckage of his craft. If you
fail to recover those vital
mnedical supplies a whole planet

s doomed| Femnt
:H,_‘/
S
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RS| | Y6600 (WAL, ORDER OFFERS 500 [NAIL ORDER OFFERS)
E 1

Now combined in

two fun-filled
packages... all
the traditional
card and boafk
games you've ¥
been asking for \&
-again and again!

-
I / BBC Micro
e, | S cassette
£5.95euch
3" disc
£6.952m:h
3" disc
f7.95£ach




7800 (MAILORDER OFFERS| 7600 (ML, ORDER OFFERS

Learning CAN be fun

@ Use your BBC Micro to teach and
amuse your children at the same time.

® Three packages crammed full of
educational programs - and
so easy to use!

@ Each program has been
educationally approved
after extensive testing in
the classroom.

Alphabet
Colours
Counting
House

Magic Garden
Matchmaker
MNumbers
Pelican
Seaside

Snap

PELICAN
Teach vour children to cross the
road safely at a Pelican crossing

Balance
Castle
Derrick
Fred's Words
Hilo

Maths Test
Mouser
MNumber Signs
Seawall

Super Spell

NUMBER SIGNS
Provide the correct arithmetic
sign and aim to score ten out of ten

Anagram
Codebreaker
Dog Duck Cormn
Guessing
Hangman

Maths Hike

Nim

0Odd Man Out
Pelmanism
Towers of Hanol

HANGMAN
Improve vour child’s spelling with
this fun version of the popular game

HOUSE
Select the colours to draw a house
- hours of creative entertainment

EEREEmE O e

BALANCE
Learn maths the fun way. Type in
the answer to balance the scales

ODD MAN OUT
Find the word that does not fit -
before your time runs out

TO ORDER TURN TO THE FORM AT THE BACK OF THIS SECTION
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Two bonus programs AND a lower price!

In addition to the rich feast of programs from the pages of The Micro
User this month’s tapes and discs include two big extras:

* Rockfall: Tired of the same old arcade games? Looking for new
challenges? Well come diamond mining in Rockfall and you’ll find
unlimited action. Mastering the eight hazardous levels of the standard
game is only a beginning — You can go on to create your own, even more
testing screens. So as you increase in skill, Rockfall increases in
difficulty.

* Any Questions?: An extended version of our multiple choice question
creater (see Page 47), incorporating full colour, complete analysis of
results and hard copy options. Also included are two sample files of
O-level mathematics and general studies questions.

And we've taken 50p off the price of our monthly tapes and discs,
making them the best program bargain ever Jor the BBC Micro!

Also on the September tape or disc:
Pear Picker, avoid Plastered Patrick
in your attempts to become a
professional fruit picker. Basie
Events, & versatile routine to control
events from Basic. Learner, teach
your word processor to remember
thoss key sentences. View Preview, a
useful program to preview pages of
View files, complete with highlights.
YDUL9, programs to demonstraie

F
(]

the illusion of animation.

All the programs from the last 12 months of

The Micro

AUGUST: Harbour Command,
protect a Cornish town. Frult
Machine, 3 gambler’s favourite.
Mouse Organ, AMX mouse music
utility. Flash, alternative Mashing
codours. String Formaiter, prevent
end of line word splitting. MJ/C
Games, random number and key
detection routines.

SEPTEMBER: BEall Lightning®,
tame the lightning. Quanters, game
of skill. 6502 Games, a simple
arcade game. Variable Lister,
track your variables. Smiley Hunt,
Al's game. Error handling, the vital
routines,

OCTOBER: Karate, superh mar
tial art action. Solitaire, all-time
favourite. Seroller, text seroll
utility. Case, an ON PROC
command. Disc Scam, search for
disc files. Adventure, avoid the
vAMmpire,

NOYEMBER: Whodunnit, sofve
the murder. Gloop Gulp, zany
arcade action, Basic Analyser,
take the drudgery of debugging.
Wordwise F/keys, get the most
from vour word processor. Side-
ways, sideways screen clear. New
Maodes, Modes 8, 9 and 10.
Disabler, prevent star command
clashes.

DECEMBER: Wizards Castle®,
recover a diamond from the
negromancer’s lair. Squares, ‘join

the dots’ strategy. McBase, power-
ful database. Alphabet Train, carly
spelling. Basic Analyser, the vital
¢ross reference jables.
Wordsquare Creator, o create
your own puzzles. Dumper, how
your programs affect memory.
Subhunt, the final listing. Plus the
listings from Body Building and
Adventures.

JANUARY 1986: Megaraids,
exciting space action. Claas-
irophobia, alone in 2 maze. Can
you get out of the maze in one
piece? Fives, mind bending
noughts and crosses, Musie Editor,
translate musical notation.
Wordsquare Solver, the Program
to help you solve them. Find and
replace, find and replace any item
of text in a Basic listing. Discopy,
copy and/or rename files. S-sound,
sounds into electronic effects.
Alice, another bafMling problem,

FEBRUARY: Tipaka, can wyou
escape the Logan King's castle in
one piece? USS Endeavour, fasi
and exciting space invader action,
and it's in machine code. Ploy,
hours of enjoyment with this brain
leasing sirategy game. Up-and-
downloader, an invaluable pro-
gramming aid for loading and
saving. Fast Yerily, a superh utility
for verifying saved disc files. Dise
Assembler, assemble  multi-part
source files o dise. Shift and Echa,
more electronic effects from the

Body Building course. 8271, using
OSWORD to formar a dise in a
special way. Elite Cheat, the EasY
way o the top.

MARCH: Morris Miner, collect
the keys and escape the mine
before your time runs out in this
levels and ladders spectacular.
Poster Puzzler, a sliding block
simulation to provide hours of fun
for the whole family. Quicksort, a
fast machine code sort routine that
uscs and teaches recursion.
Character Sets, a program io
create and display your own fonts,
8271, four programs to comple-
ment the last article in the series.
Sound Sampler, two programs
from the Body Building course.
Eleusis, another mind bending
puzzle from Alice,

APRIL: Ghouls of Arzod, can
¥ou escape from Azzod manor
with its monsters, moving floor-
boards and venomous planis?
Mousetrap, you'll need skill,
strategy and a lot of luck in this
very simple but infuriating chase
game. Character Sets, outputting
characters using Epsom com
patible bit-imaging. Special Fonts,
create interesting displays with this
utility to give altermative fonts,
Notepad, forgel scraps of paper
with this electronic jotter, Hexer, a
hexadecimal loader for use in the
machine code series. Hyperspace,
another puzzler from Alice. While

Wend and While Wend Demao, two
listings from the mail pages.

MAY: Cavern Quest*, can you
collect the diamonds before your
OXygen runs out, avoiding the
falling boulders as you go? 4-Site,
a mindbending 3-dimensional
adaptation of noughts and crosses
needing foresight. Catalog II, disc
operations achieved quickly with a
single key press, Taming the Tube,
turning the 6502 second processor
on and off by software. Charaeter
Sets, creating slim characters for
use in Modes 2 and 5. Alice,
another intriguing puzzle from our
adventurer.

JUNE: Pendragon®, alone in
sugar factory, can you keep the
evil yellow perils away from the
sugar cubes, while positoning the
four diamonds? Spacebase. as
commander of 8 solitary
spacchase you must defend Earth
from the invading hoarde of aliens.
Rainbow, whether doodling or
creating works of art, this lightpen
graphics utility will keep you
happy for hours.

JULY: Royal Wedding, celebrate
the most exciting royal event of the
decade with this superb shiding
block puzzle. Dual Catalog, feel
restricted  with the Acorn DFS
maximum of 31 files? This utility
o provide 26 on one side of a disc
will solve your problems. Viewgen,
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User are available on tape and disc!
s L e SYENES SNy

what you see is what you get with
this printer driver generator for
View. PLUS digitised piciure of
Andrew and Sarak {disc enlyv),

ALUGLST: Frult Warm, can you
survive the dangers of the deadly
garden? Upper, force all vour
mput into upper case. Inkjet, a
printer test and two screen dumps
for the ink jet printer. Safer,
prevent accidemtally owverwritten
files. Hash, a suite of programs
llustrating searching techniques,
Griger, the software for the Body
Building course.

Save wear on your
fingers and ensure all
your programs are
error-free by using our
maonthly tapes or discs.
They are only:

£3.75 cassette
£5.75 51" dise
£7.75 3" disc

You can also take out a
vear’s subscription and
have them posted to you
each month.

Casseiie £35
51* dise £50
3" dise £65

B4...f_

m-

* Mot Master
comtpetible,
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. 0860

on these

Save up to 607%

classic books

The Micro
through th

Based on the highly praised series for beginnersin
‘Getting started in BBC Basic’ takes the reader
fundamentals of writing programs.

lts hands-on approach has been speci

quality — good programming style.
By working through its many exa

insight into structured programming and will quickly acqui

use structured techniques in creating his own programs.

fically designed to teach the
absolute novice not only the formal rules of Basic but also

mples, the reader will gain a clear

User,
e

that elusive

re the ability to ‘ *

‘Getting started
power of
In this comp

your micro to create d

Micro User, Michael
BBC Micro's outstanding sound

Assuming only a rudimentary
thoroughly explain all the programming
from the simplest to the most complex.

in Sound & Graphics' shows you how to harmess the
azzling displays and superb sound.
lilation of their highly praised series of articles in The
Noels, Paul Jones and Nigel Peters explore the
and graphics capabilities.
knowledge of Basic, the authors
methods involved, ranging

WERE
£5.95

EACH

Your BBC Micro needs
protecting!

Owur luxury dust cover is
made of soft pliable
water-resistant
transparent vingyl,
bound with stro
cotton and decumtzg
with the Micro User
logo in black.

Only£3.95

wTR
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NOW ONLY

£2.95

EACH

OR
£4.75

FOR BOTH!

Keep vour copies neat
and complete

These handsome binders
are bound in PVC with
the Micro User
Logo in gold
blocking on




MAILORDER OFFERS

| Annual subscription

UK & Eire |Sterling only] €15
Europe: Surface £25
Overseas: Surface £25
Overseas Air £42

Tick box if renewal

2001

2365

2366

2004

Commenca

with

BBC Basic Book £2.95*
Sound and Graphics Book £2.95*
Both £4.75*

* These offers are open to all subscribers

Renewals

UK & Eire (Sterling anly] £15
Europe: Surface £25
Owverseas: Surface £25
Overseas: Air £42

| Annual subscription
| for cassettes and discs

1 E""?J
o e El.ll'ﬂl'ﬂ.l"
] I-.'L( UK Overseas
) BBC ‘B cassetta £35 £45 2005
51" disc 40T £50 EBD 2008
51" disc 80T £50 £50 2007
3" disc  £65 £75 2008

2289
2223

2352

Commence with ..........cccoeeiiionennnns {state month)

Ewrops)/
Renewals UK  Oversees
BBC ‘B’ cassette £35 E45 2009
51" dise 40T £50 £680 2010
64" dise BOT €50 EBD 21171
3" disc £66 £75 2112
I c ic C. d T T a i:;‘ track  3° disc
lassic Carc track 1
| Board Games 5% “tess tess 795
. B MNo. 1 2460/3 ]
1 b No. 2 2464/7
| Communications Books
J: The New Hacker's Handbook £6.95 2473
Hotline £8.95 2474
Both books £13.90 2475
UK only
i |
Mini Officell
Bl BEC 'B" cassette £14.95* 2388
m x 51" disc 40T £16.95% 2369
64" disc BOT £16.95* 2370
b *Add £2 for Europa 13" dise £19.95* 2377

"Add £5 for Overseas

TeleLink

Subscription (12 issuas) UK & Eire £15

Europa £23
Overseas Airmail £38

Single copy [July/August) £1.75
Europe add 50p Overseas add £1
Binder £3.95

Evrope add £3 Overseas add £5

Tick thiz box for free initlal 3 months
subscription te Micronet, worth £10
(Oniy available to subscribers)

Dust Model B & B+ £3.95

Master series £3.95

Don't forget to fill in your name and address overleaf.

| OVERSEAS

Y i F
Single copies of monthly
cassette/discs

O Any 5 tapes for £15

FORM

5" disc aen

B .
" e B ‘ame wm T
2 tra Mines
+ Flax Mar 21471/44
X=15 4 E
+ Run Habhit} i g ]
Stella Rescue  May 2148/52 ;
Othello  June 2153/56 :
Mutant Fly  July 2157/60 ;
Harbour Command Aug 2161/64 o
Ball Lightning® Sapt 2165/68 =
Karate Oct 2169/72 i
Whodunnit  Now 2173(78 ;
Wizard's Castle® Dec 21780
1986
Megaroids Jan 2187/84
Tipaka Fab 2185/88
! Morris Mirer Mar 2412{15
s Ghoulsof Azzod ~ Agril 2416/19
e Cavern Quest®  May 2420/23
| Mor Pendragon®  _June 2424/27
| | Master Royal Wedding July 2428/371
| compatible Fruit Worm Aug 2432/35
Pear Pickar+  Sept 2436/39
Rockfall
e e i
Micro User back issues
UK £1.75 Mar 1985 2033 Jan 1986 2043
Europe £2.25 April 1985 2034 Feb 1986 2044 ]
Overseas £3.75 May 1985 2035 March 1986 2400 =
June 1986 2036 Apr 19868 2407 ,
July 1986 2037 May 1986 2402
Aug 18986 2038 June 1986 2403 ’
Sept 1986 2039 July 1986 2404 1
B Oct 1985 2040 Aug 1986 2405
Nov 1985 2041
3 Dec 1985 2042
¥ -_:_f: o = _ '.:J i
Micro User b | B
i dlﬂl' : 2227 i | i 3
H'" 5 Europe £7.25 ;’
Overseas £9.25 B
Bl
Classic Arcade — e = 3’
Tape &0 track B0 wack 37 disc
Games £E585 E7.95 (795 £9.96 . 3
Be | BEC 'B' 2246/49 | | | a -?'
il Elactron 3064 i s
— 8} dise :
Fun St':hﬂﬂf Taps 40 wack 80 |: 3" dinc " :
s (495 895 (6895 CA95
h- “I Under §'s 2338/4r
| - Age 5-8 2342/45
Age B-12  2346/49 i
Magazine only €150 2320 7
2 Cassette only £495 2327
Cassette + magazine £6.00 2322
Disc (40T) only £6.95 2323
Dise (40T) + magazine £795 2328
Disc (BOT) only E6.958 2324
Disc (BOT) + magazine E7.95 23185
Dige (3°) only £8.95 23285
Disc (3*) + magazine £995 2318

READERS

s

Please add £2 postage per item
unless otherwise stated.
All overseas items now sent Air mail.




You can also order
by phone, Prestel or
MicrolLink/Telecom Gold

@ Any of the goods listed here can be
orderad by telephone.

@® Micronet subscribers and other users of
Prestel can also use the Prestel mailbox.
® MicroLink subscribers and other users
of Telecom Gold can also use the
MicroLink mailbox.

Orders: 061 -429 7931

24 hours

Enquiries: 061-480 0171

Sam-5pm.

Payment: please indicate method [ /)

D Access/Mastercharge/Eurocard/ Barclaycard/\isa

|||i||||I.||J|||||

Cheque/PO made payable Expiry Date

to Database Publications Ltd.

BLOCK CAPITALS PLEASE

Mame

Address,

Key Page 89, then send your order to:

614568383

24 hours

Post Code

MicrolLink/Telecom Gold

72:MAGO001
24 hours

Tel:

Signed

Piease allow 28 days for delivery Don't forget to quote your credit card

number AND -your full address.
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*PORT EXPANDERS * (88¢ B, B+, Master)

Iht i FI.:]H: Bus Driver provide full buffering of the bus and provides B outlets with a disable switch
or pach.

The 1MHz Bus Breakout box provides full buffering and is easily connected to a bread-board for
hardware development.

The RS423 salector is a three way switch allowing one of three devices to be selecied.

TMHz Bus Driver (B Dutlots] ..................ooeeeeeeeeeeeeeece s sesss s £39.95
L £19.895
R b U T £14.85

SWRXG4 MINI ROM BOARD FOR ONLY £11.85 |+£1 P&P)
{Adds four extrs ROM sockets to the BEC ‘B')

Alsa ribbon cables, BAC power cables made 1o your requirements — Wiite for quotation.
Please make chegques/Postal Orders payable 1o;

COMPUTECH, The Garth, Hampsfell Road,
Grange-over-Sands, Cumbria LA11 6BG.

For further details write or phone (04484) 4604,

EPROMS * RAMS * DISKS

Lowest Prices/Fastest Delivery/Quality chips for the BBC
Prices INCLUDE VAT and UK post, normally by return

NEC 2764C Once only progr. 2-5 pcs £1.75, 6+ pcs £1.45
2764 1-2 pcs £2.50, 3-9 pes £2.25, 10+ pes £2.15
Hitachi 2764 1-2 pes £2.95, 3-9 pes £2.55, 10+ pes £2.40
27128 1-2 pcs £2.90, 3-9 pes £2.70, 10+ pes £2.50
Hitachi 27128 1-2 pes £3.35, 3-9 pcs £2.95, 10+ pes £2.70
Hitachi 27256 1-2 pcs £5.25, 3-9 pes £5.00, 10+ pcs £4.30
Hitachi 6264LP15 (ATPL, Watford etc) 1-9 pcs £3.40, 10+ pcs £2.90
41254/41464-15 (Upgrading Solidisk) £7.00 each
41416/48416 (upgrading Watford) £2.95 each
41256 1-2 pcs £3.30, 3-7 pes £3.00, 8+ pcs £2.75
DISKS DS/DD 96 TPI. Hub-ring/Sleeve. Box of 10 £8.95

Send UK cheques/PO

LA or Gov't Orders to: SILICDH CITY
Mithian, St. Agnes, Cornwall, TR5 0QE.

Access/Visa orders, telephone 0BT 255 2112

UK’s LOWEST PRINTER PRICES F,

NEARLETTER QUALITY

£185.00
£360.00
£455.00
£515.00
£646.00
£715.00
£356.00
£450.00

EPSON LX80

EPSONFX 85+

EPSON FX 105+

EPSON LQ 800

EPSON LQ 1000

EPSON LQ 1500

EPSONDX100/ SPECIAL OFFER:
EPSON JX-80 / SPECIAL OFFER:

£217.35
£414.00
£52325
£592 25
£742.90
EB22.25
£409.40
£517.50

. CANON
& PW10S0A

xio. £209 .01

N.LQ.
PANASONIC
KXP1080U

QUENDATA
£139 + VAT
DAISY WHEEL PRINTER

18 CPS QUME
COMPATIBLE

£159 + VAT
100CPS/20CPSNLQ

i 156 LONGWOODGATE LONGWOOD HUDDERSFIELD
| TELEPHONE: 0484 646048/9

'—ﬁ The st
=EXPRESS BBC
REPAIRS!

Every |
WHY PA'Y HIGH H;e;':bi mﬁgfgéﬂj Past and insured
‘FIXED' PRICES for return journey!
(We do not charge you for our ;;’rra';ﬂﬂ day delivery include £1.50
fﬂl"ll..'!f premises by Charglng IZ SIE'E\.IHCC-F by prior arrangement).

high ‘fixed’ prices!)
Reputations take time to build,
we have been repairing ZX 81's,
Spectrums, QL's, Apples and
BBC’s professionally, for 214
years — who is coming second?

On-site maintenance for Apples,
[.B.M.'s and mast makes of printers
al50 available,

Guaranteed 4hr responsel

WHY DELAY — OUR ESTIMATES ARE
FREE AND WITHOUT OBLIGATION. IF
YOU DO NOT LIKE OUR ESTIMATE
‘WE WILL RETURN THE COMPUTER
AND REFUND THE POSTAGE

B+ (64K) UPGRADE KIT
- CONTACT FOR DETAILS.

INCURRED!
.8, FOR PROFESSIONALISM — “Of all the
:@.. repair companies ‘Sinclair User” spoke MANCOMPrp
ﬁ‘ F to, MANCOMP searmed the MOST {(Dept. MU 9 )
PROFESSIONAL when it came to advice

Printworks Lane. Levenshulme,

Manchester M19 3JP

Phone 061-224 1888,
OR061-224 9888

OPEN MON - 5AT Sam to Tpm

EXTRA-SPECIAL DISCOUNTS FOR

EDUC INST., H.M. FORCES,

CHARITIES, HOSPITALS, ETC!

Hardware and software design

probems? Contact us for the

complete service, from design
through to manufacture

What we do today . ..
others do tomorrowl

NOTE OUR PRICES AND WATCH OTHERS FOLLOW THE LEADER

¥ your computer being repaired and if
there is nothing wrong with it, we will
tell youll!

l@: FOR REPUTATION & HELPFULNESS
q- P "1 have come across a firm that will be
. mare than willing to advise you as to
how to remedy your problems, They
are called MANCOMP and as well as
repairing faulty computers, are also
quite willing to discuss your problems
with you and offer reasonably cheap
and more importantly CORRECT
CURES™ Phil Rogers F—'DPUL-!-H
COMPUTING WEEKLY JAN BS

, ry dnd a helpful attitude™ ALIG 85,
FOR HONESTY — We let you watch

CONTRACT BRIDGE
BRIDGE-MENTOR II

“the best offering we have seen for the
bridge player so far’” BRIDGE CLUB REVIEW

“The internationally acclaimed system for the
BBC/ELECTRON that can really improve your
standard of play”

Rewritten for disc with many NEW features!

Practice your bidding: Perfect
yvour card-play: Create your own
archive of interasting hands

With high resolution colour
graphics and sound,
BRIDGE-MENTOR |l guides you,
step-by-step, through expertly
analysed hands. A host of features
including the spectacular
"AUTOPLAY"” option. The package
now includes the famous
“"Challenge” hands archive . .. in
total-over 60 testing hands to

improve your game ... with Original
unlimited scope for more 111 Cassetta
/ varsion

£16.00

For Individual Practice,
Analysis and Archiving

Forall BBC/ELECTRON modals with
32K or more and most DFS/DDFS.
Disc version available on Tape for

transfer to non-standard disc systems,

BRIDGE-MENTOR Il £17.50
(State 40/80 track 51" disc
or tape to disc version)

Cheques to:- MINIC BUSINESS SERVICES,
12 WOBURN CLOSE,
BUSHEY, HERTS WD2 3XA.
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REAL-TIME CONTROL FOR THE BBC MICRO

Watch the SPIDER! SPIDER 2 is a RAM/ROM A&
& Powerful new BASIC commands for combination which 2
invoking PROCS from the User uses none of the o
Port, Serial Port or the Keyboard. BBC's memory, 50 '.g
giiw countdown timers. BASIC programs
Easy to install with no soldering. are unaffected. %
# Comprehensive manual supplied. The BBC B+ 5
New SPIDER 2 features . iy S L
T A« lre s g
. = , ana d
A Proessionl implemeniaon of - nfrtces for use with SPIDER
P:?;”"F e q;ru mf;r“dnrlﬂh.m il NOW AVAILABLE
; k now
Reaction timing and pulse trains
R 1001 missconas!  Paul Fray Lid FOR THE MASTER
: ; Willowcroft, Histon Road, Cambridge CB4 3.0
from £65 including VAT sloohone: (1223) 66529

N

7~ TITLE YOUR VIDEOS )
WITH THE BBC

A full titling programme, originally written to title our
own video productions, is now available for all BBC-B
owners. It's features include :

* 4large fonts including Old English (ideal for weddings).
Proportional spacing.

Under and overlining.
Drop-shadow and use of all 16 colours in Modes 1 or 2.

. B B

PO Box 135, London N20 OHF

Easy to use with full instructions, plus advise on other aspecls

af BBC-B titling. Disc only.
LTRON LTD.

Please stats 40 or B0 Track
ULTROM DISKS 5,25 D/5 D/D9ETPI 108

Send £15.75 to:
COASTALTAPELTD
10.95
Our own branded disks are of the highest quality and manufactured 10 the
highest specification and with hub rings.

>,

BULK DISKS
50's 100 250's 500's
5.25"5/S D/DIGTRI 30,00 55.00 130.00 250.00
5.25° D/S D/D9ETPI 35.00 65.00 140.00 270.00
25 50's 100's
3.50" 5/5 135TPI({ m/byte) 43.75 85.00 165.00
3 507 D/S 135TPI (1 m/byte) 48.75 95.00 180.00
10's 50's
*1a 507 5/5 D/D 135TPI (4 m/byte) 19.95 T2.50
*3 50" D/S D/D 135T Pl m/byta) 25.95 99.50
“with free library case.
3.00° Maxell/Amsoft/Panasonicl1l’s 34.95 I sinck now
JOYSTICKS
MOONRAKER 1 a5 QUICKSHOT I 5.85

4.
LOGCKABLE STORAGE BOXES 3.50° & 525" IN STOCK
A0l peices incl. VAT and PAF (Except Lockable Siorage boues)
To order plesse phini or writs to:
ULTROM LTD, PO BOX 907, LONDON SE15 2BB. (01-732 2828)
({Mail Onder only] Ansaphene line available (B.30-8.30) mannesd ling omwards

Advertisers’ Index

2 18t SOMWEIE .covriermmmnnninnias 100 MEBNCOMP ...oocammmrmmsninins
ABBAdIEh ....oooeeemiiinnmrisssmanns 128 Mayday Software .........coco
Acom ... AR A SR AR 26 Micro Media ......cccoovmimimnninimia
B B S ComputifQ ..coooomnnnnensns ... 90 MHETOOIS ouneeeesssnonnmmsmsmmnansenasans
BeobUg oo reeermmeeeseeens 18, 18, 132 Micraman Computers ............
C.A. Special Products ............. 128 MICTOTEST ...ccconnmraressarmrnasssanass
C.P. Microsystems .......ccccovees 141 MiICrOVIBC ..corimrmrrresamiransrararnranin
CHRF ASBOCIALES «oovvnrarerarsrsnmnaess 92 Microword ......civiveenes 23, 24, 25
C.J.E. MIEIO'S . convennsisossonasinmsains 38 Mighty MICTO ..oocueeesiunmmsmsneenss 142
Cambridge Minic Business Services ......... 153
Microprocessor Systems ... 140  Miracle Technology «.oooevommmeree 12
Care Elactronics ......cocommmmeeas 104 Modem House ..........ccccmmmmeens 137
Centec Electronic Systems ...... 128 Morley Elactronics PETa
Chalice Software ............coerens 130 Number One Systems ............. 143
CIBIEE . ovonions nanismsmsnbitian nmunsinsns 68 Opus Supplias .. 61,.107,.123,131
CME SOl .occernnnsnsrnmasmsansssnin 141 BB H EIOCITONICE «ouveeesessnansssenses BB
Coastal TAPE ..ocoovemmmmrsrssinns 154 PBOB . .onnmsasassmnmrasssssnsmnnrasasnssnanses 2
COMIBX ..corennrnrsssmmnrnrassssssnrmsas 144 Paul Fray ......coioimeennssan R 154
COMPUECH ..iioimaramneniainasas 163 Pineapple Software ................ 111
Computer Concapts ........... 82,83  Printerland ... 153
Contex Computing ....ccoasmeseases 92  S.P.Electronics .......ccmmrarmenee: 144
Craig SYSIBMS ...cocomicimrmmnanines 42 Satellite Systems ... meemee 144
Dats STOME ..oocvermnnrasssammnraresass 144 Salec SOFWANE ......cconmmasisasam 118
Datrontech ..o 144 Silicon City

DHSKING -.voveevarmmmnersnsnmmmnnsmannnnnnnss 3 Softlife ........... A

Doctor SO coverccammmnnrcsanaras SORBROP ...covvvuammmsmssimunrarssanan
EVERIONE <vuveveremsrsnranssssonsmnnsss Software Services ..........-. 92,128
Flora Electronics .... Solidisk Technology ........... 28,30
Goto Computers ... Star MiCronics ....coeeeeesee 138,138
GPD SYStams .....cocoesseanumiasas Superior Software ................ . 166
HI-VOHADE .ooovovararerssmmmsasssanines SYBTBITY oocvanrennisssnananasasunananes 101
Lt i i i e b R e TANBIY ceovernnrsensansmnssnsmrnrnrnnasssasn 16
Incantive Software TachrRomMatic «.cuvreraninisins 52-60
Jay Soft ooccrenariminnnnnisiniminees Twillstar Computers ...... 62, 84, B5
KEBYZONE oocomrmrrsermnmmnmimsmrarnrars LIHEMOMY ouvencssssinmnnnrassnsnanensaranans 154
Leewood Developments ......... 140  Vine MICroS .....oooveseasammnrrssiasa 120
Leigh Computer Systems ........ 118 Watford Electronics ............ 70-81
Linear Graphics R Ll | WVE SEIVE ..ooronnnramsinnsmmnsnsssssans 142

17,000
MATCH
DATABASE

RACING

ANALYSER
PREDICTOR

14 you've ever asked yoursslf (and who hasn't!] how yous computer can help you on youl way ba
pools fortune, hare's some good HEwe. The Maytay Software Pools Predicter. 17's the sxpent aystam
that's powesful and sophisticated yei easy fo wsa. It comses wilk & massive database and, jest as
impastant, & treck record of four Bighly successhul seasoes 10 back it up. 5o you can be contident you
have your pereanal expert tipster taking the chance out of filling i your coupan. And completing thits
sugar panber's package, o free Racing Anstyser program that will give you ihe low diwin &0 any harse
race — withoul fuss!

19B6/87 version now available for BEC, Electron and Spectrum [please s1ate your compater when
ordirng).

181 Portland Crescent
Stanmore, Middx. HAT 1LR

MAYDAY
SOFTWARE

DlSKS PRICES PERBOX OF10DISCS
ALL DISKETTES ARE GUARANTEED
A0 TRACK BO TRACHK

5.25" Diskettes 55/DD DS/DD S5/DD DsS/0D
STORAGE MASTER £13.00 £15.00 £17.00 £20.00
MASHUA (Lib. Cased) £13.50 £16.00 £17.50 £21.00
MAXELL £15.00 £18.00 £18.00 £23.50
UNBRANDED £ B.00 £ 9.00 £10.00 £11.00

3.5" Diskettes, Storage Master, Nashua, Sony (Box of 10)
212 T ] o [ER——— £23.50 Ds/DD e, o L |
HITACHI EPROMS {BBC COMPATIBLE)
2764-250ns £2.25 4164-15 £1.00
27128-250ns £3.00 41256-15 £3.75
27256-250ns £5.00 50257-15 £5.00
27C256-250ns £7.00 65C02CMOS
G264LP-15 £3.50 Cpu 2Mhz £9.00

B271FDC £30.50

8271 + TTL & CMOS CHIPS (Exc DFSROM) £44.25

BULK PACKS LIBRARY CASES
ggmn i za_:_:-g;:s sunhsga TO HOLD 10 DISKS
DSI‘D{J‘EABTEII:; £21.00 £40,00 EACH — ONLY
DS/DD (86TPI) £23.00 £44.00 £1.50

LISTING PAPER

11" » 94" microperforated Cogsm 2000 sheets £14.50 (inc. £3.00 PAP)

NEW — 16K NON VOLATILE RAM MODULE

Very compact design. Same footprint as a ROM. Plugs into any
sideways ROM socket. No solderihg whatsoever. Guaranteed to
run all ROM based software. Rechargeable battery contained in the

module. Write protect switch included. Comes £25 nu
complete with software on 5.25In disk. s
each

(40/80T).
ALL PRICES INCLUDE

FLORAELECTRONICS

14 LEVER STREET, PICCADILLY,

MANCHESTER M1 1LN

Tel: 081-228 3553 VAT AND P&P

154 MICRO USER September 1986




=S
NSKS

[Rpe—

LUDE
ND P&P

The amazing, combined text and graphics adventure generator enables
you toproduce fast, compact adventure games with the minimum of effortand
the maximum of creativity. Stunning graphics can be created quickly and easily
with the powerful pictu regenmtnrthathasmmyfeatures including:— dot,
circle, elastic Ilne,ellipse. fast fill, shading, step by step review, easy editing and
the ability to merge pictures.

- The comprehensive, intelligent command interpreter can handle complex
sentences and multiple input commands. There is also an extensive text com-
pression facility that allows you to produce far more detailed and numerous
location descriptions. Plus a full function editor, automatic word formatting, a
logical command interpreter and an abbreviated input acceptance facility.

. So unleash the power of your imagination now with The Graphic
Adventure Creator, for your BBC B computer. Available fromall Iaadmgrel:mlers
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Collect tha fual and steer clear of tha
limipet guns.

REVIEWS OF THRUST ALREADY PUBLISHED
Zzapl &4: “The most enjoyable gome we've played for ages. . "

— A ZZAP| SIZZLER.
Computer & H'Idtd Gr.lmu Thrust is a simple but totally
addictive game .. " — A C+WVG HIT!

Now available for the BBC Micro and Electron

The Commodore-b4 version of Thrust (published by Firebird Software) shot immediately

1o Na1 in the software charts and was greeted with raove reviews throughout the computer |
press Equally addictive and just as enjoyable, the BBC Micro and Electron versions of the game are set to emulate
this performance.
Thrust is simple, fundo-play, yet tolally realistic and infensely challenging. Your mission is fo visit 24 planets in turn
collecting the Klystron Pods and, if possible, destroying each planet’s reactor system. Your spaceship and the pods,
which are heavier than the spaceship, mowe authentically subject fo the laws of gravity, inertia and momentum —
indeed the game’s author, Jeremy Smith holds a First-Class Honours degree in Physicsl Careful planning of your
manoeuvres is essential in order fo prevent the pods swinging out of control and dragging your =3
spaceship to destruction. =
To add to the challenge, the planets have different gravity rates and, as you progress through the
game, some have “reverse gravity” or "invisible landscapes” They are defended by automatic
limpet guns strategically placed fo protect the pods and fuel tanks — the only source of replenishment
for your limited fuel supply. The smooth screen-scrolling, which is exemplary, and the realistic action
gives the player a fascinating feeling of floating through spocea.

PRICE:£7.95 (cassette), £11.95 (BBC disc)

ITIONCOMPETITION COMPETITION GOMPETITION

if you complete the misston by collecting the pods from all 24 planets, you can enfer our competition. The prizes include the beautiful
frophy (pictured on the right), £280 cash, and 3 copies of the captivating book “The New Atlas of the Universe™ by Patrick Moore.
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