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EDUCATION & TRAINING
from turtles to interactive video

' 16-BIT MICROS: Zenith, Corvus, IBM XT
" Rpple assemblers, BBC games, Oric printer

Open File: 15 pages of free §of§wme //



==
—

Chuantum 2000

The new All British QUANTUM expansion potential whichafew 6. Ifthe standard Centronics plus
2000 computer system is years ago would have required RS232 ports are insufficient,
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*NEWS

l HARDWARE NEWS

Data General launches a
mini micro, NEC starts a price war,
and other new machines are
introduced.

2 SOFTWARE NEWS

VisiCalc on a chip, Sirius
electronic mail and Spectrum business
software.

39 MICROMOUSE

John Billingsley’s eye-witness
account of the U.K. finals at the
Computer Fair.

I l 2 4 CLASS MONITORS
Clive Bulmer presents

two simple programs to make life

easier for the class teacher.

9

SFEATURES

l o FICTION — MY NAME
IS SAM

A computer that learns, and learns
just a bit too much . . .

GET RID OF GOTOS
John Hooper shows how a For-Next
loop can speed up your Basic.

l 03 PROGRAMMING —

6 IBM PC NEWS

More software, more
languages, more RAM and ways to
back up the XT hard disc.

»EDUCATION
AND TRAINING
107 ERrine

Introducing this month’s special
section on computers in class and
classes in computing.

l 27 PORTABLE MICROS
THE TOP 20

From lap computers like the Epson to

transportables including the Osborne,

Zorba, Apricot and the forthcoming

TRANSPORTABLE
ZORBA

Behind the plastic fascia, Ian Stobie
finds a fast, usuable competitor for
the Osborne 1.

9 4 APPLE I1

ASSEMBLERS
John Dawson checks out four
packages which generate 6502 code.

98 HOME WP —PART 6
SPELLBINDER

A spelling checker for Commodore
micros, tested by David Oborne.

l 3 ORIC PRINTER

Bill Bennett puts Oric’s
first peripheral, a four-colour plotter,
through its paces.

l 3 BBC GAMES

From Snapper to
Killer Gorilla. Neville Maude looks
inside eight games for the BBC

Micro.

l 7 DRAGON BOOKS
Ian Stobie checks

out 11 offerings in his quest for a

good book about the Dragon 32.

>REGULARS

l o START '’EM YOUNG
Chris Roper visits

some primary schools to find out

how the kids are being introduced to

micros.

l l 2 MOCK TURTLES FOR
THE BBC MICRO

Boris Allan provides routines in BBC

Basic and Forth to simulate

educational Turtle Graphics.

l l 6 NEW SKILLS FOR

MILLIONS

A new industry is developing to train
people in the use of micros in
business. Alan Simpson investigates.

l 2 AUTHORING SYSTEMS
AND LANGUAGES

Bill Bennett examines systems from

Pilot to Plato designed to simplify the

production of educational software.

l 22 INTERACTIVE VIDEO

The meeting of micros
and the video disc — Colin Jackson
looks at the shape of computer-aided
teaching to come.
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Gavilan.

l 4 PC’s BIG GAME HUNT
Rate your favourite game

and send us the result for our

forthcoming special games issue.

>REVIEWS

EDITORIAL — ONE MAN,

ONE MICROPROCESSOR
Alternatives for the future of
microcomputing.

FEEDBACK

YOUR LETTERS
Corrections, comments and
complaints.

62 IBM PC XT

DESK-TOP TEST
Part 2: the IBM keyboard, varieties
of Basic and the user interface.

6 4 MULTIPLAN

Jack Schofield checks out
Microsoft’s accomplished financial-
planning program.

8 ZENITH Z-110
EIGHT/16-BIT MICRO
With both 8080 and 8088
microprocessors and superb
documentation, the Zenith impresses.

29 RANDOM ACCESS
WEAVING WORDS
Boris Allan looks at threaded
interpretive languages.

3 CHIP-CHAT

Ray Coles on troublesome
memories both ROM and battery-
backed RAM. '

l 4 OPEN FILE

Free software for
popular micros including the BBC,
Commodore, Tandy, Apple and
other models.

8 CORVYUS CONCEPT

Chris Bidmead reports on
a 68000-based work station from a
well known hard-disc manufacturer.

l 8 LAST WORD
Lorraine Boyce wants

English teachers to rescue school

micros from computer studies.




Shopping for a Micro —

BUY AN

4

The Personal
| Solution

APPLE lle

Apple lle

\[/Dvlli:i cl?(;ir:/t?oller E 8 9 9

80 Col Card

Apple lle

Monitor

Colour Monitor

Disk Drive
Without

80 col + 64K

Applewriter

Quickfile

Muitiplan

Microsoft CP/M

The Business
Solution

APPLE 1l

Apple Il 256K

Monitor i

S0OS System Software £1999
with Apple Il emulation

built in disk drive

Apple Il 256K

Computer as above £2800
plus Profile 5mbyte

hard disk

Applewriter |1} £130
Visicalc Ml £170
Quickfite Il f 55
{(All 3 packages for £295)

Complete range of invoicing, ledgers
and stock packages available.

appila

Revolution

Attend one of our seminars and
let us introduce you to
Apple’s™s revolutionary new
personal computer for the
office. Please telephone or write
for details.

PRINTERS

EPSON FX80 £375
RX80 £265

MX100 £399

82A £329
92 £439

diskettes.

THE SUPPORT PACKAGE

® Training — free half day course to take you from an appreciation of
the Apple computers to an understanding of

applications packages. Specialist courses are also
available.

® Installation — on your premises for a small extra fee.

® Ongoing Support — handholding on both software and hardware.
® One full year's guarantee on all parts and labour.

® On site maintenance contract available.
® Comprehensive range of software, supplies, listing paper,

ALL PRICES ARE EXCLUSIVE OF VAT

For computerised solutions to business problems contact

SIMMONS MAGEE COMPUTERSLTD

13 YORK STREET, TWICKENHAM, MIDDLESEX TW1 3JZ

01-891-4477
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Editoria] =

PRACTICAL COMPUTING, both as a magazine and
as a subject, has very little to do with politics.
Particular government decisions, of course,
have an impact on particular companies, but it is
doubtful if this has any substantial effect in the
long term, in the absence of other changes.

While the major political parties try to present
themselves as alternatives, none offers a radical
policy on computers. Radical alternatives would
be:

A. Everyone has, by law, to learn to use a
computer. The price of a micro will be
deducted from your wages or social-security
payments.

B. All computers will be banned Anyone caught
using one will be shot.

It is obvious that destination A is, in some
sense, inevitable, although a less fascist route
will be taken towards it. The computer may have
to pretend to be a teacher, a game or a cash till.
It is equally obvious that route B would lead to
the collapse of a most important export sector —
“invisible® exports — plus a decline in
industrial competitiveness and inevitable
national bankruptcy.

In fact, both Labour and Tory politicians
know which way the wind is blowing, as do the
rulers of every other industrial nation. They are
like old men haggling with a whore on a street
corner. Both parties agree on the fundamental
nature of the transaction. The arguments are
about the method and the price.

Putting micros into primary schools merely
accelerates the inevitable — or at least, it is
meant to. Propping up some absurdly
uneconomic coal mines in South Wales merely
delays the inevitable. Technology itself develops
regardless of such attempts — whether
misguided or laudable — to soften the blow.

In the end it comes down to a choice between
technology and tyranny. Without resorting to a
police state, as in the Russian empire,
governments have no hope of controlling

One man, one
IMICropProcessor

technology. And it is technological
developments, not governments, that have
produced all the fundamental social changes of
the last 200 years: steam power, electricity,
motor transport, air travel, antibiotics,
television and microprocessors.

Within the business world, computer power is
reaching the hands of more and more people. In
1982, for example, the value of large
mainframes shipped slumped by 68 percent to

i £76 million.

At the same time there has been a massive
boom in the use of personal computers in
business. Instead of being concentrated in the
sacred hands of the data-processing depart-
ment, computer power is spreading among lay
user. Naturally they will not always use this
power in ways that governments would approve
of.

Computer-literate people with quick and
open minds will use the new technology for their
own ends, not be dominated by it. While some
will abuse its power, the wide dissemination of
that power still looks, in the long term, the best
opportunity not only for eventual economic
recovery but for freedom itself. o |

PRICE INCREASE

This month the price of Practical
Computing has gone up for the first time
for over two years. The 5p increase is
mainly to cover_higher cost including, this
year, more editorial pages, increased staff,
higher payments to contributors and
further improvements to the magazine
which will become evident over the next
couple of months. Practical Computing’s
circulation is showing healthy growth in
spite of the volume of competition, and we
will try to do even better. While the price
increase is regretted, Practical Computing
will remain — -with your continued support
— the best value micro magazine on the
market. l
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With individual computers to work from, a single teacher
could have much more personal interaction with the
students, because he would be free from supervising
students from the front of the room, and the computer
would keep each student occupied at the interest level
appropriate for that student.
‘ Se would no longer have to be satisfied with teaching to
t  the average student while losing the stow learner and
boring the bright students. The computer lab could take us
one step closer to true individual instruction, without
having to reduce classroom sizes to 20 students to do it
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and that could be very important in getting more from
fewer teachers. What is needed now is software. The Pets
and other low-cost computers are here. What is not here is
the canned course library of curriculum materials and
application materials and software for using the computer.
Educational software is probably the most neglected
area of personal computing. The hardware and Basic has
arrived this year. The next big arrival will be the
applications software; and after the applications software
will come educational software. i
Practical Computing, Volume 1, Issue 3.

5 Yearsago...
i
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WATFORD ELECTRONICS

33 (PC) Cardiff Road, Watford, Herts, England

ALL DEVICES FULLY GUARANTEED. Send Cheque, P.O.s, Cash, Bank Draft with

Tel Watford (0923) 40588. Telex: 8956095

1802CP
2114L-200n
2142-3
2532.480n
2564

2708
2716-5v
2732-450n
2764-250n
27128-250
27128-400

4632-3
481B8A 100nS
5101
6116-150

6116L 120nS
6117100n

6532 RIOT
6546 CRTC
6551 ACIA

8214
8215A 300
82186
8224

AM26LS31C
AM26LS32A
AY31015
AY 31270
AY38910
AY51013
AY 51350
AY 52376
AY §3600
COM8017
COMB116
OMB131
OPB304BN
DS3691N
DS8BLS 120N
DS8B20

CRYSTALS

101
275
392
335
200
225
150
98
300
150
100
160
140
150
200
150
1ho
20u
150

10 24MH,
12 OMH,
17 42HM

14 3184 ”0

DS8830

INSBOEON
INSB154N
MC1488
MC1489
MC14411
MC14412
MC3446
MCI447P
MC3486
MC3487
MCEB46
MK3886-2
MM62 80D
MM5303
MM5307
MM5387A
MM58174
RO32513L
RO 32513U
SFFI6364E
SP025BAL2
TMS27163
TMS416415
TMS4500
TMS4532
TMS5100
TMS6011
TMS4416
TMS9927
TMS9929
TMS9995
ULN2003
uPD7002
Z8CPU2.5
ZBOACPU
Z808
Z80CTC
ZBOACTC
ZBODART
ZBOADART

ZNA234E

74S Series

74500
74502
74503
74508
74510
74820
74527
74532
74574
748112
745132
745133
745138
745139
7451865
745158
748175
745188
745189
745194
745201
745225
745274
745241
745244
745257
745260
745262
745287
745288
745289
745301
745365
745374
748470
748471
748472
748475
748571

Speed
block
type

10 way
16 way
20 way
26 way
34 way
40 way
50 way

76150/54
75182/3
76118/9
76154/9

745112

TTL74

IDC CONNECTORS

PCB Piug
with latch
Strt  Angle
Pins  Pins

30p 99p
130p 150p
145p 166p
175p 200p
205p 236p
220p 250p
235p 270p

VAT

ORIC — 1

16K and 48K RAM versions now
available. Call in for a demonstration.

JUPITER ACE

'Microcomputer that uses the
Ultrafast FORTH. Has 8K ROM 3K
RAM, 32 x 24 display. User definable
characters, timer fast cassette
interface, all controlled by a Z80A
CPU.

Only: £78

Orders. ACCESS/MASTER CHARGE Accepted. GOVERNMENT & EDUCATIONAL
ESTABLISHMENTS OFFICIAL ORDERS WELCOME. P&P Add 60p to all Cash Orders.
OVERSEAS Orders postage at cost.
ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15°% TO THE TOTAL
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO

SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE.

FLOPPY DISC DRIVES

® 12 Months Warranty on DRIVES
® TEAC CS-50A Single Cased 40 track
S/sided 100K £1
®CS-50A Twin Cased 40
S/sided 200K
® CS-50E Single Cased 80
Sisided 200K £25
® CD50E Twin Cased with PSU, BO track,
531" §/S 400K £475
® CS50F — Single Cased with PSU, 80
track, 53 ” D/S 400K £3
® CD5OF Twin Cased with PSU, 80 tvack
5} " D/S 800K £599
® MITSUBISHI SLIM LINE: Uncased.
Double sided, Double Density, ONE
MEGA-BYTES. Track Density 96TPI,
Track to Track accesstime 3mSec  £220
® SINGLE MITSUBISHI Slim Line, Cased
with own PSU. 1 Megabyte £299
®TWIN MITSUBISHI Slim Line, Cased
with own PSU. 2 Megabytes £575
® Drive Cable for BBC: Single £8; Double
£12
® 10 Verbatim Diskettes 5} DSSSD (5
yrs warr)
® VERBATIM DISKETTES {5 vrs
warranty) 10x 5}” SSD £18; DSDD £30
10x8" SSDD £28.
N.B. Carrlage is extra.

BBC MICRO
& UPGRADE KITS

Upgrade your BBC Micro with our Upgrade &
Kits and save yourself £sss..

@ Model A £299(incl. VATI
@ ModelB £399incl, VAT)

@ 16K Memory (8x 4816AP-100nS) BBC1
£18.00

@ Printer User 1/0 Port BBC2

@ Complete Printer Cable 36"

@ Disc Interface Kit BBC3

@ Analogue I/0 Kit BBC4

@ Serial /0 Kit BBCS

@ Expansion Bus Kit BBCS

® a/lodel A to Model B Upgrade
it

£6.98
£12.00
£85.00

£43.00

@ Joysticks for BBC {perpalr} . £12

@® Complete range of Connectors &
Cables available. Send SAE for list.

We specialise in BBC Peripherals,

Software and Accessories. Just
phone us for yourrequirements.

NEC PC8023-C

WMJQSZS) 40588

Just ‘phone your order
through, we do the

.

Has ot wath \.‘.“] rest.

EPSON

PRINTERS

EPSON RX80 100 CPS, 9% 9
matrix, dot addressable
graphics, Condensed &
Double width printing,
Normal, Italics & Elite Char.
Tractor Feed, Bi-directional,
logic seeking, Centronics
Interface standard. Only:
£295 (£7 carr)

FX80 10’ Tractor/Fiction
Feed, 160 CPS,
bidirectional, logic seeking,
9 x 9 matrix, hi-res bit
image, normal & Italic & Elite
Char. Super & subscript,
Proportional spacing. £395
(£7 carr)

MX 100FT/3 136 columns,
15" carriage, plus all the
facilities of MX8OFT/3.

Only: £425 (carr. £7)

Bi-directional, 80 column, 100CPS, Logic
seeking, Hi-Res, block graphic Forward
and Reverse line feed, proportional
spacing, true descenders, 2K buffer. at a
giveaway price:

Only: £320 (carr. £7)

‘SEIKOSHA GP250X

SEIKOSHA GP100A

Unihammes Printer,

gives normal and double

width characters as well as dot
resolution graphics 10" Tractor feed.
Parallel interface standard. £175(£7 car.
Only: £235 (£7 carr.)

Now avallable BeebPlot; BeebMon;
BeebProgrammer; Beeb 62 File DOS;
Beeb 13 ROM Socket; BeebPlotter,
etc.

Ways
Female
Card Edge
Connectors

Female
Header
Socket

85p 120p

RIBBON CABLE
Grey

Price per Foot

Op
100p

Price includes
SOFTY-2 FREE 2532

Softy is an intelligent EPROM Programmer|
& Emulator. Has Memory Map, TV
Display, RS232 & Centronics P & O/P.
Copies, Emulates and Programs
EPROMS. RS232 & Centronic routines

standard. Includes PSU. Price: £169

Colour

® ZENITH
Monitor,
switch. Attractively finished

12" Hi-Res,

395p

24"
B.86723 175
12

36~
1 end
2end 2

160p

JUMPER LEADS Ribbon Cable
Assembly DIL Plug (Headers)

Single Ended Lead 24 Lon
Lenglh 14pin
145p
Douhle Ended Leads
185p
198p
210p
230p

16pin 2
165p

205p
215p
235p
250p

IDC female receptacle umper leads

20way 26way 34way 4way
260p 300p
480p 525p

200p

90p 370p

pin
240p

300p
315p
345p
375p

14 pin
16 pin
24 pin
40 pin

DIL SOCKETS

40pin

DIL PLUGS {Headers)
Solder

40p
49p
B8p
250p

(DC)y

VIDEO MONITORS

Green
40/80 column select

® MICROVITEC 1431. 14" Colour
Monitor. RGB Input. Cable included
£249

ACCESSORIES

TEX EPROM ERASER. Erases up to 32
ICs in 15-30 mun. £33
TEX EPROM ERASER with incor
porated Satety Switch £38
Electronic Timer Solid state. Con’
nects directly to above Erasers.
Protects your expensive Chips from
overcooking. Our timer pays for itself
in no time. £15
Tex Eprom Eraser including the Elec-
tronic timer. £44
Spare UV tamp bulbs £9
Power supply regulated, overioad pro-
tection variable: 5V to 15V @ HA £38
Multirail psu kit inciuding Case. Out-
put: +5V 5A: ~12Vv, -25V, 5§V,
12V 6 1A Only £39 {p&p 95p)
Attractive Beige Brown ABS CASE for
Superboard UK101 or Home Brew £26
C12 Cassettes in Library Cases  40p
8" Fan fold paper (1000 sheets) £7
9'” Fan fold paper {1000 sheets) £7
Teleprinter Roll 250p
UHF Modulator 6MH2 350p
UHF Modufator 8MH2 450p
Stack Pack the unique stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers {10 sections)
including 10x C12 Computer Cassettes
and Labels £6.

EDGE CONNECTORS

.156 A
TWO ROWS
2x 18way
2 x 22way
2x 23way
2 x 25way
2% 28way
2 x 30way
2 x 36way
2 x 40way.
2 x 43way

180p
199p
185p
225p
210p
245p
295p
315p
395¢

£75

99p
105p
170p
265p
Female

325p

465p
490p
540p
595p

Bpin
14pin
16pin
18pin
20pin

24 way IEEE

Parallel

AMPHENOL PLUGS

36way Centronics

St Anglu S
Pins Ping  Pins
DIN41617
Fway
41612 A B

475p

170
485p °

22pin
24pmn
28pin
40pin

24way
28way
40way

ZIF DIL SOCKETS

2 - 32way
41612 A C
2 - 32way
41612 AHC
3- R2way

275p —

575p
850p
975p

EURO (DIN) CONNECTORS

Male
1. Angle

220p 285p
295p 340p 240p 300p
360p 385p 260p 395p

D CONNECTORS: Miniature

Male

Sway 15way
80p 16
160p

120p

Female
110p 1680p .
165p 215p
Pins 150p 180p
Covers B5p 80p 80p

IDC 25way ‘D’ plug 385p Skt 450p

Solder
Angle
Pins

Pins
175p

Solder
Angle

® Circle No. 102
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‘advised me. If they had done so

What standard?

IN MY YEARS in the computing profession I have yet to find a
standard operating system. Your comment in the news item
headed ‘‘Buzby’s micros’> — July issue — that “‘it looks like a
non-industry-standard OS’’ therefore took me by surprise.

Even on micros there are dozens, and once you get to
mainframes every manufacturer supports a multitude of
operating systems. The few machines I have experience of have
run MP/M, CP/M, CP/M-86, MS-DOS, P-OS, NasSys, BBC OS

1.0 and 1.2, Exec 1, George 2,

George 3, VME/K, VME/B,

VME-2900, RSX-11, VMS, etc. OK, so I have cheated and some
of these operating systems run on largeish mini and mainframe

computers.

When the ““industry standard’’ operating system arrives you
will, no doubt, let us know. Some masochists might say that
Unix is the one. But until then, please do not dismiss as ‘‘non-
standard’’ what may be an excellent operating system.

A B Spence,
Macclesfield,
Cheshire.

Rip-off repairs

I FOUND the article “‘On the
track of London’s Rip-offs”
very interesting, as this|
application can obviously be
taken up at many levels by
amateur groups. It is ironic that
an Apple II was used, as I feel
that Apple registered dealers —
or some of them — should be
included on the rip-off list.

A while ago my Apple would
not load VisiCalc. Someone
suggested that the disc drive
might need adjustment. I took
the drive in to a registered
dealer. They checked it and
charged me £17.50. The receipt
said “‘for adjusting disc drive®’.
The Apple still did not work. 1
took it back and they found a
chip had gone, and charged me
another £17.50 for this.

They could easily have told
me in the first place that nothing
was wrong with the drive and

I would have respected their
honesty, and happily paid for
the time they had spent and the
knowledge I had gained.

Later my power unit went. I
rang a leading dealer in London
and was told it cost £190 to
replace. 1 took the power unit to
another dealer and asked if they
could repair it. They said the
units are sealed and have to be
returned for repair, but they
would part-exchange it for £80.
It was not clear to me what use

they would have for a defunct
power unit they were not
allowed to repair. And if they
were allowed to repair, why
didn’t they offer?

In despair, I gave it to a TV
servicing shop and told them to
open it up and check if it was
anything simple they could fix.
They did, and found the
rectifier faulty. They charged
me £19.50 and apologised for
the cost as they felt the whole
unit could hardly be worth more
than a tenner.

My Apple now works
perfectly. I will avoid dealers as
much as possible in the future,
and hope that more and more
TV shops will be prepared to
have a go at fixing these
machines. If I ever start my own
rip-off data bank, then Apple
dealers will be at the top of the
list.

Peter Hursley,
London NW2.

Valued custom

THOSE WITH Apples, Tandys or
Pets may have it easier, but for
most hobby computerists
getting anything other than the
bare machine can be a
frustrating task. In my
experience computer shops are
overcrowded and understocked.
The only alternative appears to
be mail order. Fine for chips
and software. Rather worrying
for heavy or delicate peripherals

Our Feedback columns offer readers the opportunity
of bringing their computing experience and problems
to the attention of others, as weli as to seek our
advice or to make suggestions, which we are always
happy to receive. Make sure you use Feedback — it is
your chance to keep in touch.
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that will need servicing and
repair.

But look in the yellow pages
under Computer Systems and
Equipment and you will find
lots and lots of suppliers. At
random 1 chose The Holdene
Group and went to see them
about a printer. After a private
demonstration and chat in their
showroom 1 decided what I
wanted was an Epson RX. They
didn’t have one in stock but said
they’d get one by courier for the
next day and make up a lead for
my micro, all at a price that beat
the opposition. The local shop
said they were expecting some
| ““in about six weeks”’.

On getting home and
plugging in — no issue! ‘‘Bring
it back and we’ll have a look,”’
said the Holdene man. I didn’t
remind him it was 4.30 on
Friday afternoon. I took the
whole system with me, and he
was still remarkably jovial at
6.30 when we found that the
fault was in the micro. Then he
mended it — for free.

If 1 had bought by post I
would have been up silicon
creek without a games paddle.
Instead I felt like a valued
customer and not the next
nuisance in the queue.

Obviously most system
suppliers® customers are
valuable, and private users can
benefit from the same service
when buying major items.

Bob Lewin,
Edinburgh.

Sexist ads

I AM STUDYING the portayal of
women and girls in computer
advertisements. Most ads are
dreadfully sexist, but I do enjoy
the occasional ad which
involves women as participants
rather than spectators in
computing. This is especially
gratifying when it is in the lay or
popular press.

Last autumn, a series of
Dragon ads were particularly
offensive. Two of the headlines
were: ‘‘Like Father Like Son”’,
and ‘“‘Read this Ad to your
Wife’’, implying that only men
bought computers. 1 wrote to
the company and complained,
twice, but received no reply.
Recently I saw a beautiful ad by
Dragon. In large type, it said:
“If you want to know which

computer to buy, ask your |

expert’’, and the expert was

portrayed as a girl in cap and

gown.
Maybe

it was just a

Feedbacl —

coincidence.
letter, and others, did influence
Dragon. I did write to the com-
pany and told them that I was
pleased.

If readers see ads which
portray women in a particularly
bad or good light, I would really
appreciate a copy. Please state
where and when it was

published if it is not obvious
from the copy. Thank you.

Danielle R Bernstein,

1 Ethelred Court,

Headington,

Oxford OX3 9DA.

Playing fair by Acorn

I AM NOT a regular reader of

Practical Computing although
having seen your July issue I
think perhaps I ought to be. I
did see the April article which
inspired G R Gilmore’s letter
about what he calls hidden
extras and what your very large
headline calls surcharges which,
it is alleged, have to be paid on
BBC Micro products.

I think that Mr Gilmore is
unreasonable. I bought a disc
operating system from Acorn
and received a useful manual
and utilities disc at no extra
cost. What I suspect, and what
Mr Gilmore does not reveal, is
that he bought the chip from
Acorn and the disc drive from
someone else. In that case, why
did he not ensure that he got the
necessary information from the
disc-drive manufacturer? Since
he did not look after his own
interests, why does he now
blame Acorn?

I have just bought View and
find it a very adequate tool for
the normal job. I do not expect
one product to provide access to
all the facilities of all the
different printers on the market
for that sort of price. It will do
what I want at a reasonable
price, and I know that if I want
to use some of the special
facilities of my chosen printer 1
must write or buy a special
program.

Not so Mr Gilmore — he
wants it for nothing. In any
case, it is not a hidden extra: the
fact that a printer driver may be
necessary is clearly stated on the
View literature. If he does not
take the trouble to find out
about the product before he
buys it, Mr Gilmore has only
himself to blame. He doesn’t
even have to buy View; there is
an alternative.

(continued on next page)

But maybe my |




(continued from previous page)

I cannot comment at first
hand on the Forth cassette, but
Acornsoft literature makes it
clear that there is a book for
those who need it, in addition to
the cassette. This seems to be a
reasonable arrangement: the |
extra charge is not hidden and |
if, as Mr Gilmore seems to
want, the cassette and book
were offered at an all-in cost,
there would be those who would
complain that they were forced |
to buy something they did not
want. ]

Acorn’s arrangements seem
to be flexible: they offer
something at a price, and if you
want more you can have it for
an extra stated price. You are
not forced to buy at a high price
something you do not need.

H J Challen,
Beckenham,
Kent.

BBC Find utility

THANK YOU for including my
Find utility in the BBC Bytes
column in the July issue. I ought
to point out that what appear as |
£ signs in your printed version
should in fact be # signs, and
this may have confused some
readers. The routine works on
the 0.1 and series | operating |
systems.
Douglas Stewart,
Edinburgh. |

Curve fitting

CONGRATULATIONS to A D‘
Wilson on his very effective

program, printed on page 181

of the July issue. The results

produced on the Spectrum are

very accurate, and appear even

more so if the calculated figures

displayed are rounded off when
within 0.1 percent of the

experimental values.

However, I have noticed a
few minor programming points.
Surely line 905 should be
renumbered 907 so that the
Gosub is within the loop which |

starts on line 106. Also the | research I

Gosub 400 in line 506 appears to
be redundant, the operation
having been carried out by the
Gosub in line 50. The loop in
lines 264 to 270 is not really
necessary either.

While a solution is produced
with, say, two data pairs for a
quadratic, the solution is not
necessarily the one expected, as
three data points are required
for a unique solution. Line 250
should therefore read

IFN>=W ...

A M Tucker,
Charminster,
Dorset.

Atari sounds

I READ with great interest the
music article in the June issue of
Practical Computing, but must
correct some of the remarks
about the Atari 800:

Loudness. There are 16
programmable sound levels.

Filtering. The sound output can
be modified by a set of
software-controlied filters.

Output to hi-fi or tape recorder.
This is very easy as thereis a
five-pin DIN socket for direct
audio output.

Machine-code access. This is
also very easy as the code
can be embedded within a
Basic program and then
executed with a USR call.

Speaker. This is an
independent channel on Atari
machines.

I hope that any false impres-

sions can be rectified.

Name and address supplied.

Well done Grundy!

I WOULD LIKE to break with
convention and offer some
praise to a British company —
Grundy Business Systems Ltd. I
am a nurse tutor who over the
past two years has become more
and more interested in the use of
computers in nurse education —

that is, computer-assisted
learning.
After much thought

|

purchased a
Newbrain computer to learn
about computing and to try my
hand at writing educational
software. I have been delighted
with my purchase and it has
lived up to all my hopes and |
expectations.

Perhaps even more important |
to a novice such as myself,
working in an impecunious
organisation such as the NHS, is
the support offered to the
consumer. In this respect, no
company could possibly have
been more helpful,‘
constructive, and indeed
generous than Grundy Business
Systems.

Well done Grundy and good |
luck for the future.

P 1 Pleasance,

South Lincolnshire School of
Nursing,
Boston.

Newbrain keywords

AFTER READING Rory Stafford’s |
appeal for Newbrain software in
the June issue I started
experimenting with using the
graphics key to produce
keywords. Unfortunately, it
became very tedious so I devised
an alternative method. First of |
all, type:

27 :NEXT |

which will result in a display of all |
the characters in between 123 and
255. Move the cursor up to the
first character and type Insert 10,
followed by Shift-Home and Put
22, 1, 10. If the program is now
listed, at least some of the

keywords may be seen.
David Alexander,
Yalding,
Kent.

Stereo slicing

DUE TO a production error, two
characters were lost from the
listing on page 108 of the
August issue. Line 00940 should
end with an extra closing
bracket and line 00960 should

and | have an F after the * sign.

IN, AFTER onLY

THIS PRINTERS PACKED
THREE DAYS D

WiLe HAvVE 1T

DONT WORRY, SIR —
OUR ENGINEELS

Fixed v nO TIME...

Statistical error

I HAVE been delighted to see the
mystiques of statistics so well
treated in your magazine in
recent months. However, when
I see what is perhaps the
commonest statistical
misapprehension among my
colleagues and some pro-

fessional statisticians stated as

unequivocally as in an article
in the June issue. I feel it cannot
pass unchallenged.

Owen Bishop states in his
article on Spearman’s test: “‘If
he believes the first alternative
there is only one chance in 120
that he is right’’. The
probability of one in 120 is
purely a measure of the
frequency that samples in
practice would have the
rankings obtained, when in
reality there was no difference.
It does not tell you anything
about whether you are right or
wrong.

R M Flinn,
University of Birmingham.

Plannercalc points

I READ with interest Mike
Lewis’s comparison of
Plannercalc and Calcstar in the
July edition of Practical
Computing. Unfortunately the
comparison makes two
statements about Plannercalc
which are inaccurate.

He says ‘‘you cannot enter
text into the spreadsheet’’,
which is true. But you can use
headings which, in the case
quoted, would have provided

| the desired line of text.

The statement ‘‘features. . .
can only operate on entire rows
or columns’’ is incorrect. The
logic for a line may be
discontinuous so that each cell is
calculated using a different
formula:

LINE3 TOTALS =2 FOR 3, LINE

1% LINE2FOR2,9
An individual cell’s contents
may also be altered by editing

(continued on page 13)
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The New ZX Microdrive!
Latest software...
Latest prices...




The ZX
Microdrive-
and more!

For some time now, the new ZX
Microdrive has been the subject
of much discussion. Which is
only to be expected, when the
object of everyone’s anticipation
is completely new to the world
of computing.

Microdrive provides high-
speed access to truly massive
storage. With just one Microdrive,
you'll have at least 85K bytes of
storage, and the ability to LOAD
and SAVE in mere seconds.
Yet the ZX Microdrive is about
the size of a Spectrum mains
adaptor, and costs less
than £50!

First stocks are now in.
Microdrives will be released on
an order of priority basis.
Spectrum owners who pur-
chased by mail order, direct
from us, will be sent full details
including how to order, in a
series of mailings that begins
with the earliest names on
our list.

And if you didn’t buy
by mail order?

Don’t worry — for a colour
brochure with full information
on Microdrives, including how
to order, just send us your
name and address (use the
coupon at the back of this
issue of Sinclair Special). But
remember, the sooner you
send us your name, the sooner
you’ll get on the list.

Of course, there’s much
more to Sinclair than Micro-
drives, as you'll see on these
pages. The latest releases of
Spectrum and ZX81 software
have been amongst the most
successful ever. Prices of most.
established Sinclair products
are at their lowest ever. To buy
what you want, just use the
Order Form.

Until the next issue of
Sinclair Special, and more
good news ...

Nigel Searle, Managing Director,
Sinclair Research Ltd.

PS: Come and see us — and all
that’'s new at Sinclair — at the
PCW Show, Barbican Centre,
from Sept 28th to Oct. 2nd.
We'll be pleased to see you!

ZX Microdrive
System preview

ZX MICRODRIVE

At least 85K bytes storage, loads a typical 48K
program in as little as 9 seconds: £49.95.

ZX MICRODRIVE CARTRIDGE

Compact, erasable, revolutionary. Complete with
its own storage sleeve. Contains up to 50 files,
with a typical access time of 3.5 seconds: £4.95.

ZX INTERFACE 1

Necessary for sending and receiving data from ZX
Microdrive. Includes RS232 interface, enables
creation of local area network of 2 to 64 Spectrums.
Attaches to the underside of your Spectrum.
Purchased with ZX Microdrive, just £29.95. As
separate item, £49.95.



Six new ways to make more
of your Spectrum

Take a look at these brand-new titles.
Each is an outstanding new program
using the full potential of the Spectrum,
for games with stunningly animated
graphics, for strategies of fiendish
cunning, for masterly applications of
computing capability. ..

Cyrus-IS-Chess Based on the Cyrus
Program, which won the 2nd European
Microcomputer Chess Championship
and trounced the previously unbeaten
Cray Blitz machine. With 8 playing levels,
cursor piece-movement, replay and
‘take-back’ facilities, plus two-player
option. The 48K version has many addi-
tional features including an extensive
library of chess openings. For 16K or
48K RAM Spectrum.

Horace and the Spiders Make your way
with Horace to the House of Spiders,
armed only with a limited supply of anti-
spider-bite serum. In the house, destroy
the webs before the spiders can repair
them. Then destroy the spiders, before
they destroy Horace! Undoubtedly the
creepiest Horace program ever produced!
For 16K or 48K RAM Spectrum.

Computer Scrabble The famous board
game, on-screen —with the whole board
on view! A huge vocabulary of over
11,000 words. Full-size letter tiles, four
skill levels —the highest of which is
virtually unbeatable. For 1 to 4 players.
For 48K RAM Spectrum.

(SCRABBLE trademark and copyright licensed by
Scrabble Schutzrechte und Handels GmbH -a JW. Spear
and Sons PLC subsidiary.)

Backgammon A fast, exciting program,
with traditional board display, rolling dice
and doubling cube. Four skill levels. For
experts —or beginners. (Rules are
included —it's the quickest way to learn
the game.) For 16K or 48K RAM Spectrum.

FORTH Learn a new programming
language, as simple as BASIC, but with
the speed of machine code. Complete
with Editor and User manual. For 48K
RAM Spectrum.

Small Business Accounts Speeds and
simplifies accounting work, produces
Balance Sheets, Profit and Loss informa-
tion and VAT returns. Complete with
User manual. For 48K RAM Spectrum.

Overleaf-your Sinclair order form.



Latest ZX81software Prices
, i round-up

ZX Spéctrum 48K
now just £129.95.

ZX Spectrum 16K
now just £99.95.

ZX81 now just £39.95.

16K RAM Pack for ZX81
£29.95.

ZX Printer now just £39.95.

1.2A ZX Mains Adaptor
£7.95.

Printer Paper (5 rolls)
£11 95.

How to order

Simply fill in the relevant section(s) on
the order-form below. Note that there is

These three new cassettes offer two laser-firing ship. Your task is to intercept  no postage or packing payable on
totally different challenges to you and and destroy alien suicide ships Section B. Please allow 28 days for
your ZX81. The games — like so many descending on your city. delivery. Orders may be sent FREEPOST
ZX81 games today — really do use the Written by Macronics for a ZX81 (no stamp required). Credit-card holders
ZX81’s capability. The FORTH program with 16K RAM. Cassette price: £4.95. may order by phone, calling 01-200 0200
is a fascinating extension of your own . . 24 hours a day. 14-day money-back
computer understanding. FORTH. Discover a new programming option.

language which combines the simplicity
Sabotage. Defender or attacker? The of BASIC with the speed of machine

choice is yours in this exciting game. code. FORTH’s compiled code occupies - I 1
Be the guard and defend the less than a quarter of the equivalent E“ I: E“

ahmnéunmon iU th(? comEqL'md —orbe BASIC program and runs ten times as
the Saboteur aK‘A attac 't'f - fast. Free User-Manual and Editor Sinclair Research Ltd,
: h\qu'n%" tr\)X Cacronlcs or ?E 195 Manual with each cassette. Stanhope Road, Camberley,
with 16K RAM. Cassette price: £4.95. Written by Artic for a ZX81 with Surrey GU15 3 PS.
City Patrol. You are the Commander ofa 16K RAM. Cassette price: £14.95. Telephone: (0276) 685311.
To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. ORDER FORN
Section A: hardware purchase Section B: software purchase :
Item Price  Total item Price  Total
Qty Item Code £ £ Qty Cassette Code £ £
ZXSpectrum-48K 3000  129.95 ~ FORSPECTRUM )
- ZX Spectrum -16K N 3002 99.95 - G22/S:Backgammon 4021 5.95
ZX 81 (including 1.2A Mains Adaptor) 1003  39.95 G23/S:Cyrus-IS-Chess 4023 9.95
16K RAM pack for ZX81 1010 29.95 G24/S:Horace & the Spiders 4022 595
ZX Printer 1014 39.95 ' G25/S:Scrabble 4024 15.95
1.2A Mains Adaptor, for use with 1002 795 ol eedre _ G-l L
ZX81 computer/ZX Printer com- __ B6 /S:Small Business Accounts ) 4605 12.95
bination (only required if you have
an early ZX81 with 0.7A Adaptor) 'FOR ZX81 - — =
Printer paper (pack of 5 rolis) 1008 11.95 'G25: Sabotage 2124 495
Postage and packing: orders under £30 0028 2.95 G24: City Patrol ' 2123 495
ordersover £90 0029 495 - L1: FORTH 2400 1495
TOTALE TOTAL £
*Delete/complete as applicable. *Please charge to my Access/Barclaycard/Trustcard account no
*| enclose a cheque/postal order made payable to Sinclair Research Ltd for £ . l | _L _j LL l _L j - |
| Signature ] MrMrsiMiss | | | | | 1 | L
|Address | | | | | I L | [ | I O O |, S O
T T et 2 e v e S [ O [ L 1] | | |PRCSos

(Please print

ZX Microdrive information request

Please send me a colour brochure with full specifications of ZX Microdrive/Interface 1, and add my name
to the Microdrive Mailing List! (tick here) [ |(Remember to include your name and address on the form abo



(continued from page 8)
the cell’s contents when
display mode.

Despite these niggles I found
the Calcs and financial planning
feature useful. If any of your
readers would like copies of our
own financial modelling report
they should contact me at
SWURCC.

in

Adrienne Jackson,

Small Business Microsystem
Support Project,
Microsystems Software Unit,
South West Universities
Regional Computer Centre,
University of Bath,

BA2 7AY.

Faster sorting

I WAS INTERESTED to read
Andrew Featherstone’s article
on sorts in the March issue, and
I decided to test the speed of his
shaker sort on my TRS-80. I |
generated 100 random strings,
and was amazed at how long the
sort took.

I devised my own algorithm
as a comparison, and used the
sort to order two arrays, each
containing the same strings. I
repeated this using various-
sized arrays ranging from 10
strings to 100. Almost every
time my algorithm was at least
three times faster.

In the subroutine I used,
array A$ (#) contains the
strings to be sorted, and NS the
number of them.

R English,
Cardiff.

Faster sorting.

1000 F=NS

1010 FOR A=1 TO F-1
1020 C=A

1030 FOR B=A+1 TO F
1040 IF A%(B)<{A$(C) THEN C=B
1050 NEXT B

1060 Te=A% (R)

1070 As$(B)=A%(C)
10B0 A%(C)=T%

1090 NEXT A

1100 RETURN

Recovering Lynx
programs
WHEN EXPERIMENTING with |
recovering Lynx programs —
End of File, August issue — I |
wrongly assumed that the area
of memory at which I located |
the old program was a
dedicated cassette file-name
buffer. This is in fact not so: the
area in question is actually the
buffer used for normal to |
internal language conversion. It
also happens to be used by the
cassette operating system for
storing file names.

Users of the 48K Lynx should |

Feedback:’

therefore relocate the program
to 9F70 where it can be
protected by
RESERVE & 9F70
The corresponding address for
the 96K machine is FF70. These
locations are sufficiently low
down in memory to avoid
corruption by the stack on a
reset.
Chris Cytera,
Mangotsfield,
Bristol.

UK 101 software

I WOULD LIKE to inform any of
your readers who own OSI/UK
101 computers that a program
library is being formed to keep
up the supply of software now
that dealers are dropping out.
Programs will be available,
several to a tape, for a small
charge to cover professional
duplication, postage, etc.

We are now looking for
anyone who can donate
programs or help in any other
way. To get things moving, tape
1 is available now for £2.50.
Contents include games,
novelties and Basic Remember
and tape file programs, all of
which run under Cegmon, pre-
ferably with an enhanced
screen. All cheques to the
OSI/UK Program Library,
please, at the address below, or
telephone 01-866 7010 at
weekends.

' F J Leonhardt,

2, Birchmead Avenue,
} Pinner,
Middlesex HAS 2BG.

BBC disc software

A GROUP of BBC disc users are
getting together to produce a
monthly disc for members of
the Format 40/80 Disc Club.
The idea is to exchange
programs of all kinds, including
school and educational
programs and games.

Would any interested BBC
disc users please send us a
stamped and addressed
envelope giving their disc
details. We are also interested in
hearing from software houses
prepared to offer special prices
to our members. Any software
copied from disc or tape will be
copy-protected and proper
royalties will be paid.

Peter Hughes,

Format 40/80 Disc Club,
¢/o0 The Lending Library,
Fire Marsh Street,
Bristol. a

PRACTICAL COMPUTING September 1983

YOUR ROUTE TO

RELIABLE
SERVICE

COMMERCIAL DATA SYSTEMS LTD

SPECIALISTS IN THE MAINTENANCE OF MICRO COMPUTER SYSTEMS
INCLUDING:

APPLE -1BM PC" SIRUS/VICTOR

ICE-CORVUS: VLASAK-EICON-QUME - ANADEX- EPSON-CENTRONIC - TEC

COMMERCIAL DATA SYSTEMS LTD
DOWNHAM ROAD, RAMSDEN HEATH, BILLERICAY, ESSEX, CM11 1PU. TEL: 0268-710292.

ST. JOHNS COURT, BACUP ROAD, RAWTENSTALL, LANCS, BB4 7PA. TEL: 0706-216090.

2 WARSTONE PARADE, HOCKLEY, BIRMINGHAM. TEL: 021-236-2819.

65 LODGE CAUSEWAYS, FISHPONDS, BRISTOL. TEL: 0272-656424.

® Circle Ng._104

FINGERPRINT makes it
easy to uge all your Epson
printer's capabilities.

Once installed simply tap
your printer’s panel
buttons to instantly
select:-

Double Wide

Compressed

Emphasized

or Double Strike

modes.

Combinations of these, and
other features

FINGERPRINT is a plug in module which fits in your printer in
minutes. — No soldering. It's compatible with all MX B0 & MX
100 printers — works with all computers, software, & inter-

£43.95

+ VAT (incl p & p}

R P Computer

Products
40 Triton Square London NW1 3HG

faces.

o e s

Please supply Fingerprints

Each at £50.54 Inc. VAT Chegue enc!

Please charge Barclaycard iNo_

Name

Address

——— e m - — e — e =

® Circle No. 105
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You’re just one step

Anagram Systems'

Integrated Accounts

1s, simply, the most
comprehensive,
easlest to understand
integrated accounting
~ package available to
Commodore users. It is the
best reason yet for choosing Commodore.

And now there is Anagram Integrated
Accounts with integrated Stock Control — on top
of superb Anagram standalone Stock Control
and ledger packages. Just look at these features
and options.

Full integration: Anagram Integrated Accounts
consists of Sales, Purchase and Nominal
Ledgers, Cash Book, and functions which permit
journal entries, file maintenance and report
printing in remarkable detall. All these are
automatically updated when you make an entry.
In the version with Stock Control, creating an
Involce updates the stock as well as the other
modules.

Single- or multi-user: Anagram Integrated
Accounts, with or without the integrated Stock
Control, can be supplied either single-user, or
multi-user for up to five machines for only £300
extra per machine. The same goes for Anagram
Stock Control.

Hard disk or floppies: Integrated Accounts is
on just one floppy disk — compare that to
competitive packages — and runs successfully
with the Commodore twin disk units. Integrated
Accounts with Stock Control and Sales Order
Processing ideally requires a hard disk.

CBM 1s a trademark of
Commodore Business Machines
(UK) Lid

commodore

COMPUTER

14

| 5@55

away from one-step
accounting

Open Item or Balance Forward: Choose which
system you want for each account — you can even
mix the two.

Extensive analysis: Each sales invoice can be
analysed across ten nominal headings; each
purchase invoice across eight. You can set up
budgets within each nominal heading to get
comparisons of ‘budget to actual’ at any time.

Easy to understand, learn and use:
Anagram Accounting and Stock Control
packages are designed for
busy people who don't want
to mess about with
computers. They use
ordinary book-keeping
terms without jargon.

Your Commodore dealer should
have these packages ready

for demonstration. If not,
phone Anagram and we

will fix a demonstration for \ f
you. Or send the coupon.
r—————————— AR EEmm

To: Actionline Sales
Anagram Systems, 60A Queen Street,
Horsham, West Sussex RH13 5AD

Send me brochures on the Anagram packages I have ticked
and tell me where to see them running.

O Integrated Accounts with Stock Control
0O Integrated Accounts ([0 Standalone Stock Control
(O Standalone Ledgers

Name .

Position

Company _

Nature of business _
Address

County
Telephone No.

Postcode

AN/PCO/09

Any existing CBM computer

ANAGRAM SYSTEMS |

60A, Queen Street, Horsham, West Sussex I
RH13 5AD Tel.(0403)59551/50854/58153

e e e el i)

® Circle No. 106
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News: hardwar o —————

ACT to stake £12 million on Apricot

ACT SAYS the new Apricot is a
fourth-generation personal
computer because it embodies a
new design philosophy. In fact,
the machine is an imaginative
and clever repackaging of every-
thing that is good in current
microcomputing technology.

ACT’s real achievement is to
build the Apricot at a price that
might cause the competition
real headaches. Entry is at
£1,400, which is less than the
Apple Ile with two discs.

The Apricot is transportable
rather than portable. It has a
16-bit processor, a small built-in
screen, an optional mouse and
3.5in. disc drives. More than
anything else, the Apricot is a
desk-top micro which just
happens to be easy to cart
around.

New Sharp

SHARP’S new home micro, the
MZ-700, is now arriving in the
UK. It is a Z-80A based

machine with 64K of RAM, 4K | §

of video RAM and two 4K
ROMs,
One of the ROMs has been
programmed by Knights of
Aberdeen, the well known
Sharp dealer, with 512 character
shapes to make up for the lack
of user-definable characters and
bit-addressable graphics. The
maximum screen definition is 40 |
characters by 25 lines.

Sharp has also stuck to its
idiosyncratic system of loading

Ergonomically interesting,
the Apricot has a very small
desk-top footprint. The
keyboard has 90 keys that click
when they are pressed.

There are eight hard function
keys and six soft keys. The
innovative microscreen pro-
vides a display of two lines of 40
characters when the monitor is
not being used. It also functions
as a calculator display and a
clock face.

Intel’s 8086 is the main
processor and is used with the
8089 1/0 device. A slot is left
open for the optional 8087
number-crunching mathematics
processor. There is a standard
256K of RAM, and two
expansion slots which could
possibly take more. The twin

Sony micro-floppy drives each |

sticks with

have 315K of storage, and | Concurrent CP/M-86 are the

option.

ACT’s name has been
synonymous with the Sirius’
computer, which it will still
continue to market. According
to Roger Foster, the managing
ldirector, the Apricot will
J

‘ double-sided discs will be a later

complement the Sirius from a
lower position in the market.
Sirius users tend to be into a
more sophisticated type of
computing; the new machine is
intended as a personal micro.
Consequently the Apricot is
99 percent software compatible
with its big brother. The only
differences occur where the
hardware differs. The Apricot
even has the same screen format
as the Sirius.
MS-DOS 2, CP/M-86 and

tape Basic

providing it on ROM. The
system is far less usable than
either the BBC, Commodore or

Newer Olivetti typewriters come complete with computer
interfaces but older models need special devices to enable them to
talk to microcomputers. This is such a device. Designed for the
BBC Micro, the Timtom interface will work with any computer with
an RS-232 port running at 300 baud. For further details contact

Timtom Micro, 9 liton Road, Penylan, Cardiff CF2 5DU.

o
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MZ-700 leaves some 36,592
bytes free to Basic.
Accessories which fit into the

Basic from tape, which takes | Atari systems where the Basic | Sharp’s case are a cassette deck
almost three minutes, instead of | can be simply switched out. The | and a colour printer/plotter.

This can be set to echo printing
on the screen, so although the
MZ-700 lacks a built-in visual
[ display, it can be converted into
a sort of portable Teletype
machine. The standard machine
costs under £250 and the
integrated version £420.
Although the MZ-700 is
probably the best-made
machine on the home-micro
market, gives an excellent eight-
colour display and has a good
range of ports, it is difficult to
understand Sharp’s thinking. A
cassette-Basic machine with
block graphics looks four years
out of date now, and may look
positively sick by Christmas.
Contact Sharp Electronics
(U.K.) Ltd, Sharp House,
Thorp Road, Manchester M10
| 9BE. Tel: 061-205 2333. W)

!

three operating systems in-
cluded as standard. A number
of system utilities and some
applications software comes
with the machine; the packages
include a relational database,
Personal Basic and Gios
graphics. There is no word
processor.

ACT is seriously committed
to the Apricot, having a total
budget for the project in the
region of £10 million and a
promotion budget of around £1
million. There is also the small
matter of the factory in
Glenrothes, built for the
assembly of the Apricot and
Sirius micros. For more details
contact ACT, 111 Hagley Road,
Birmingham, B16 8LB,.
Telephone: 021-454 8585. [

Data General’s
cut-down mini

THE WORLD'S second largest
minicomputer manufacturer,
Data General, has reduced its
16-bit mini to a microcomputer
size and price in the form of the
Desktop Generation Model 10.
It uses the Data General
Microeclipse chip, said to be
comparable in power to the
Motorola 68000, and runs its
operating systems ADS, R-DOS
and MP/AOS-SU.

To make it acceptable as a
real micro, the DG Model 10
also has a slave Intel 8088
microprocessor running under
the control of the Microeclipse,
so it will also run MS-DOS and
CP/M-86. This makes it
functionally compatible with
the IBM PC.

The DG micro is inherently
multi-tasking and will support
four work stations at once.
However, three of them have to
be running Microeclipse
applications, and only one can
run, say, MS-DOS.

The entry-level system has
128K of RAM, one 368K
floppy-disc drive and a 12in.
monochrome screen. It costs
£2,532 but with a 15Mbyte hard
disc as well the price goes up to
£5,608.

Contact Data General,
Hounslow House, 724-734
London Road, Hounslow,
Middlesex TW3 1PD.
Telephone: 01-572 7455. M|

(more news on next page)
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Britain’s finest
business software
for the

commodore

Fully featured ledgers and stock control
— for less than £100 per package!

The Commodore 64 is the computer small businesses
have been waiting for — inexpensive, reliable, with a large
memory. Now there is Anagram business software for the
64, full-scale proven 40-column sales ledger, purchase
ledget and stock control developed from existing Anagram
packages for larger machines.

Anagram software uses no jargon, speaks to you in
plain book-keeper's English, is extremely easy to
understand. The packages for the 64 offer all the options and
facilities any business is likely to need.

Sales Ledger with invoice printing — £99

Anagram Sales Ledger 64 maintains comprehensive
details of each customer account on an open-item basis —
each invoice remains on the account until it is paid. Handles
up to 220 customer accounts, up to 20 lines per invoice, trade
and settlement discounts. And you should see the reports!

Purchase Ledger with Nominal Analysis - £99

Anagram Purchase Ledger 64 is as comprehensive
and full of features as the sales ledger, and is just as simple
to use. Up to 150 supplier accounts with 50 nominals - posts
invoices, credit notes and payments to each account. You
can even analyse each invoice across 6 nominals plus VAT!

Easystock - £75

Easystock, like the Sales and Purchase Ledger
packages for the Commodore 64, is designed to make
computerisation straightforward for the businessman and his
staff. Step-by-step menus ensure accurate stock records for
up to 550 stock items with detailed up-to-the-minute
reports.

SEND THE COUPON FOR A LEAFLET AND DETAILS
OF YOUR NEAREST DEALER

——_——_—_——_ﬂ

Please rush me your Commodore 64 software
leaflet and the address of my nearest dealer

Name

Company

|
I
I
I Address
I
|
I

Telephone No. I

=ANAGRAM sysTems |

60A,Queen Street Horsham West Sussex RH13 5AD I
Tel.(0403) 50854 58153 Telex.877986

AN/PCO/09

® Circle No. 107

NEC’'s APC cuts'
16-bit costs

NIPPON ELECTRIC, the $5 billion
electronics company, has just
launched the Advancedl
Personal Computer or APC on
to the U.K. market. This
coincides with the opening by
the Queen of its new semi-
conductor factory in Scotland.

The APC has been out for
almost two years in Japan,
where NEC claims to have 45
percent of the micro market,
and one year in the U.S.

It is not short of software as it
runs both MS-DOS and
CP/M-86, using NEC’s own
version of the Intel 8086 which
gives some degree of IBM PC
compatibility. Launch software
includes Benchmark word
processing, Systematics Inter-
national accounting packages,
Masterplanner, dBase II, and
NEC’s graphics and com-
munications utilities — so far so
boring.

What makes the APC a
challenger is that the full 16-bit
micro with 128K of RAM, two
8in. floppy-disc drives and 12in.

mono screen costs only £1,985,
some £800 cheaper than the
going rate. A one-drive entry-
level system costs £1,875, which
is not much more than the Z-80
based Epson QX-10, and a
10Mbyte hard-disc version costs
only £3,690. NEC will pile ’em
high and sell ’em cheap through
its existing dealer outlets plus
retail chains like John Lewis
and Tesco, though it is not likely
to appear at your local
supermarket.

Contact NEC Business
Systems, NEC House, 164-166 |
Drummond Street, London
NWI1 3HP. Telephone: 01-388
6100. M}

Rediffusion
Teleputer 3

WHILE REDIFFUSION is best
known for television rentals and
flight simulators, Rediffusion
Computers is a substantial

L— News: hardware =

company selling some £20
million worth of minicomputers
last year. Now it has launched
the Teleputer 3, a fast Z-80
based micro with colour as
standard. It also comes
complete with its own suite of

| integrated packages such as

Starcalc, Starfile,
Startype and Stardata.

Startel,

The Teleputer has its own |

operating system, CP/Star,
which is a huge improvement on
CP/M — aren’t they all? — but
CP/M can be run as a non-
integrated option. It also offers
teletext capabilities based on
the Mullard chips best known
from mode 7 of the BBC Micro.
It has its own semi-compiled
Basic, which enables it to run
the standard Benchmark tests
three times faster than the ACT
Sirius, and noticeably faster
than the Olivetti M-20.

The standard machine
including 128K of RAM, two
320K floppy-disc drives, colour
monitor, built-in Modem,
operating system, Basic and
suite of applications programs
is competitively priced at £3,595

plus VAT.
Contact Rediffusion
Computers, Kelvin Way,

Crawley, Sussex RHI0 2LY.

 Telephone: (0293) 312i. (M|

Centronics link
to CBM micros

THE VC Parallel Interface allows
a Centronics-style printer to
connect to the printer bus of the
Commodore-64 or Vic-20 com-
puter. It does not occupy any
memory space and does not tie
up the valuable user port. As yet
there is no U.K. distributor for
the product, but further details
can be obtained from Richard
Wiesemann Mikrocomputer-
technik, Winchenbachstrasse
3a, D-5600 Wuppertal 2, West
Germany.

Atari magazine

ATARI (UK. has just published
the third issue of /7/0, its user
magazine. It is sent free to all
registered owners — that is,
those who returned their guar-
antee card. If you are not on the
mailing list you can get your free
subscription. by sending the
number of your machine and
the place and date of purchase
to Atari International (U.K.)
Inc., Atari House, Railway
Terrace, Slough, Berkshire. [J]
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COMPSOFT’S DMS —winner
of the 1982 RUTA Awards,
‘Software Product of the Year'.

Now Compsoft announce
Delta — the very powerful, very
friendly database* that the
world has been waiting for.

* For micro computers with CP/M, MP/M or MSDOS operating systems. Including IBM PC.

Compsoft Training Centre
v

aily.
AA’llllll.k

If part of your microcomputer's job is to store guides to DMS handling a multitude of business
information, you need Compsoft’'s software. situations from order processing, invoicing &

Compsoft DMS is already Britains No. 1 record stock recording, through to library, personnel &
keeping program.'And with 4000 users to our hospital record management.
credit, we can honestly say we know more about Find out more about the database revolution.
information storage & retrieval than anyone else. Either telephone the office or clip the coupon
We listen to your comments & requests and now now.
we've produced a world first — the Delta — a true Compsofts Delta — taking microcomputers into
transactional database. the third dimension.

If you'd like to know more, we have general

brochures, full technical specifications & free [ —— - —————————-———-){
|
|
|

Pl_ease send me further details

Compsoft Limited Company
Hallams Court -
Shamley Green Contact
Nr Guildford, Surrey
England GU4 802 Address

Telephone: Guildford (0483) 898545
Telex: 859210 CMPSFT

e Circle N 10NR Tel No.




Meet the fa

Minstrel + TurboDOS

the marriage of reliability and versatility

ge
|

Minstrel

The Minstrel is an exciting new British
micro-computer and offers Winchester-
based systems at fantastically low prices.
The range extends from single-floppy single-
user CP/M systems right up to a 68000-based
model and includes an 8086-based range.

The Minstrel is compatible with the North
Star Horizon and offers a superior alternative
at a much better price.

There is a network of Minstrel dealers in
the UK and Europe. Contact us for the name
of your local dealer. Dealer enquiries invited.

Hotel Microsystems
Limited

$100 bus

The amazing versatility of the Minstrel is
due to the bus used: the S100 bus. This bus
system is not only future-proof —the future is
created on the S100 bus. Every major micro-
computer development appears first on the
S100 bus. Now over 150 manufacturers
make S100 products and their combined
range approaches 1000 boards.

69 Loudoun Road, London N\W8 0DQ
national 013288737

intemational +441328 8737

telex 266828




TurboDOS

CP/M COMPATIBLE MULTI-USER
OPERATING SYSTEM

TurboDOS is a popular high-performance
multi-processor operating system. Each user
has their own slave processor board
(illustrated above). TurboDOS systems have
been shown to out-perform mini-computers
in the DEC PDP11/34 class at a fraction of
the hardware cost.

TurboDOS is compatible with CP/M, the
industry standard operating system, which
means you have access to a vast range of
off-the-shelf software.

The next development to TurboDOS on
the Minstrel allows you to connect systems
together via a Local Area Network.

One machine —-

eight computers ASTONISHING PRICES!
Minstrel with two 400Kb fioppy drives £1790.
Yes! Inside the Minstrel micro- With 1 400Kb drive and 5Mb Winchester £2615.
computer illustrated there are actually
; A sample 2-user Asample 5-user TurboDOS
.8 Z8O.A S'ngle-board computers. One TurboDOS system system with background
is dedicated to each user of the system including: batch processor including:
resulting in astonishing performance. Minstrel Minstrel
A ninth processor controls central disk 1 400Kb floppy 1 400Kb floppy
storage and printers. 1 5Mb Winchester 1 15Mb Winchester
. ] 2 slave processor 6 slave processor cards
Turb_oDOS provides sophisticated cards 5 KDS7362 VDUs (lllus)
spooling for multiple printers, supports 2KDS7362VDU's 1 Epson printer
1000Mb disk drives and 128Mb files, (Illus) 1 OKI 84 printer
and employs powerful disk buffering 1 Epson printer
ONWY onNwY

techniques.

£5465 £10310
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SOFTWARE FOR YOUR MICRO

British Broadcasting Corporation

These high-quality softwere packs have been
specially developed to make the most of the
sophisticated design and great versatility of the
British Broadcasting Corporation Microcomputer.
They enable you to use your computer for a huge
range of adtivities - from education to music,
drawing, personal finance or games of skill and
strategy.

Each pack contains a comprehensive handbook
and a pre-recorded cassette carrying a set of
programs. They will operate on Model A or
Model B except for The Computer Programme
Programs Vol. 2, which is for Model B only.

Early Learning

A colourful and stimulating learning aid designed
to help young children develop their word and
number skills.

Fun Games
Four great games with colour and sound to test your
speed, skill and co-ordination.

Games of Strategy
Test your brain-power and tadtical skills against the
computer’s with these intriguing games.

Home Finance

Commissioned from the Consumers’ Association,
these programs will help you make the right decisions
about money.

Painting

Use the computer as a palette to produce full-

colour designs and wondertful 3-D effects.

Drawing
Exploit your computer's graphics capabilities to create
an infinite variety of shapes and patterns.

,4“a

b S Comper e @a :
IP ¢ g,' Music

ograms 1

The computer becomes a simple musical instrument,
e enabling you to compose, play and listen to your
2 own funes.

The Computer Programme Programs Vol. 1
Twelve of the most popular programs demonstrated
in the BBC television series.

The Computer Programme Programs Vol. 2
These more sophisticated programs make use of the
additional memory capacity ofthe Model B computer.

ON SALE NOW AT
SELECTED BOOKSELLERS AND
MICROCOMPUTER SHOPS ' £10.00 EACH

See us on Stand 18 at the Acorn User Exhibition,
Cunard Hotel, Hammersmith (25-28 August) or on
Stand 138 Hall A Lower. Personal Computer World
Show, Barbican Cenire, City of London

(28 September-2 October)

20
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Four-colour
spreadsheet

PRACTICALC is a four-colour
spreadsheet program for the
Commodore 64 or the Vic-20.
Available on either disc or
cassette at £29.95 or £24.95
respectively, Practicalc has all
the normal Calc facilities.

The user enters headings and

numerical data into rows and
columns that are displayed on

and can then
perform over 20 different
mathematical operations.
Finished sheets can be saved, |
loaded or printed, and rows can

be sorted into numerical or

alphabetical order.

Further details from
Marketing Micro Software Ltd,
Goddard Road, Whitehouse
Industrial Estate, Ipswich,
Suffolk IP1 SNP. Telephone:
(0473) 462721. @

the screen,

Micro-Prolog
comes down
a step or two

MICRO-PROLOG, a language ideal l
for experimenting with expert
systems, should be available for
the Spectrum and BBC Micro-
computer in the autumn. Logic |
Programming Associates at
present markets Micro-Prolog
for Z-80 based CP/M mach-
ines, and claims about 1,000
users for its system.

The Spectrum version will be
available initially on cassette,
with a ROM version to follow.
The BBC version will be in
ROM, with example programs
available on disc. Distribution
arrangements and pricing have
not been finalised, but Logic
Programming Associates has
demonstrated the system
running on the 48K Spectrum.

Micro-Prolog for Z-80 based

[

CP/M machines costs £150 on |

disc, with a reduced price to
educational institutions of £90.
More details from Logic

Programming Associates, 10
Burntwood Close, London
SW18. Tel: 01-874 0350. al
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HP VisiCalc on a chip |

REAL VISICALC from Visicorp is
contained in a tiny ROM '
module for the Hewlett-

Packard 75C battery portable.
It gives you VisiCalc in a truly
portable package weighing less
than 2lb.

The HP 75C’s one-line
32-character LCD display acts
as a window into the spread-
sheet. You can also connect up |
the HP 75C to its optional 9in. |
or 12in. monitor for full-sized
working.

The VisiCalc module costs
£160 and a standard HP 75C
costs £694. Details from
Hewlett-Packard Ltd, Liter-
ature Department, Winnersh, |
Wokingham, Berkshire RGl11
SAR. Telephone: (0344)
773100. ]

Inmac contest | Electronic mail comes
AN OSBORNE and three Epson s = -
‘to Sirius and Apricot

HX-20s are among the prizes in
a competition organised by

Inmac to promote its range of | BOTH THE SIRIUS and ACT’s | already has several thousand l
computer accessories. All you | new Apricot portable can now | users. To send an electronic
have to bring yourself to do is | be used to send and receive  message you simply type in the
write an essay saying that | electronic mail. The Micromail | name of the recipient followed
computers actually do create i package consists of a small | by the message, which is then
new jobs rather than just | Modem card which plugs into | delivered to the appropriate
destroying existing ones. The | the inside of the computer,  electronic mailbox on the
competition closes on October | together with the necessary ' British Telecom computer
31, 1983. Full details are | software to transmit messages | system within seconds. To
contained in Inmac’s latest | through the phone system. It | collect your own mail the
catalogue, which is available | costs £275, including the annual | Micromail software causes the
free from Inmac (U.K.) Ltd, | subscription. | Sirius or Apricot to dial up your
Davy Road, Astmoor, The system is based on British | particular mailbox on Telecom
Runcorn, Cheshire WA7 1PZ. | Telecom’s electronic mail |Goid and then download any
Telephone: (09285) 67551 service Telecom Gold, which | messages for reading.

- s [ ACT claims a one-page A4
letter of 400 words can be
transmitted to its destination in
under a minute at a peak-rate
cost of 15p within London or
17p long-distance, with the
price falling below that of a

, I second-class postage stamp at

off-peak times. This compares
very favourably with Telex,

l datapost or facsimile trans-
mission costs.

|  Messages can be sent to any

British Telecom electronic mail

user, not just to other micro-

computers with Micromail.

ACT intends to bring out a

version of the product for the

IBM PC in the near future.

More details from Applied

Impex thinks its set of keyboard templates for the Osborne 1 and

Executive machines should help users find their way around Ig()crr'}pu;:r Techn’ll‘qlies th:’ 1
WordStar, Supercalc, MBasic and dBase Il more easily. The | ouge, GO
templates cost £19.95 from Osbome dealers or direct from Impex Avenue, Bristol BS1 4BS.
Micro Products Ltd, Ridgeway Court, Grovebury Road, Leighton | Telephone: (0272) 211733. @
Buzzard, Bedfordshire. Telephone: (0525) 371597. M | (more news on page 23)
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LONDON COMPUTER CENTRE
SIRIUS 1 TELE-VIDEO

1.2 Mb Disk Storage £2195 | 806/816
2.4 Mb Disk Storage £2695 BN OS
10. Mb Disk Storage £3995 | (gmPuter System
Il EPSON OX10 @ Seaws

. * Compact, lightweight, portable
1 92K RAM u I o n s * 10 hours operation from the

rechargable batteries
£ 1 735 “ 300 BPS answer/originate

om * Handset sensor on/off switch
Upgradeable * New crystal controlied

/ “—-ia to 256K Graph ics A BT Aproved.
SUPERBRAINZ | New TANDY | TANDY 100
l Wordstar MOdeI 4 4%r§grg:'mesl:1{/\/_c':rr‘d Processor,
Keypad CP/M3.0 address pook, scheduler, and
N

communications. Large 40 x 8 char.
from 64K-128K RAM line display °

£1595 from£1299 £433

EPSON OSBORNE 1 | New ZORBA
HX20 : R Double Portable

i full 80 x 20
Portable with built - density N diccicy
in printer R £1350 800K disc

X storage
from £402 — - ;

FLOWRITER TECF10 New JUKI 6100

Daisywheel 18 CPS
2: (;ls’go 40 CPS Bi direc!‘ﬂional

Fast and reliable Diablo 620 compatibie Adler daisywheels
8K buffer Japanese reliability Diablo 630 protocols
£1600 £1250 £399

3indne| EPSON | OKI 84
draﬂs19%4ché’%agieettge}%gaze§ggd Fxso 200 cps
CPS | =0

3 TRAY AUTO SINGLE New SHINWA

SHEET FEEDER SHEET CP 80 MATRIX
Forongmals FEEDER 375 PRINTER

copies and envelopes. 80 CPS Friction and Tractor inc
£695 ey

interface cable and paper £275
SUITABLE FORMOST DAISY PRINTERS

All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products.
Large range of CPM Software available. Please phone for Prices.
Demonstrations on all models.

43 Grafton Way, London W1P 5LA (Opposite Maples)

Opening Hours: 10-7 Mon-Fri. 12-4 Sat.
01-387 4455 (4 lines) After 7pm 388 5721. Telex: 8953742
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Epson terminal
emulator

TRANSAM has produced a
terminal-emulation program
for the Epson HX-20 which,
among other things, lets you
produce full 80-column printed
output from the portable’s
built-in 24 column printer. This
feat is achieved by putting the
text out sideways in blocks of 18
lines.

The £50 Intelligent Terminal
Emulator program comes in
ROM. It can be installed either

in the main body of the HX-20
or in the expansion unit. The
HX-20 can be linked via its
RS-232C interface to the other
system either directly or via an
acoustic coupler through the
phone system.

from Transam
Computer Products, 59-61
Theobald’s Road, London
WCI1X 8SF. Telephone: 01-404
4554. [}

Details

Spectrum
business pack

THE SPECTRUM, with its ‘‘dead
flesh”’ keyboard and cassette
data storage is obviously not the
ideal business machine, but this
has not deterred the soft-
ware producer Hestacrest.
Sales/Purchase Spectrum is its
latest offering.

The program can be used as
either a sales or purchase ledger,
and can handle up to 1,000
transactions a month and 250
customers or suppliers
according to Hestacrest.
Sales/Purchase Spectrum
follows the company’s earlier
Accounts Spectrum program,
for the preparation of accounts
from incomplete records. Both
systems require a 48K Spectrum
with printer and domestic
cassette recorder and TV.

News: softwareﬁ

From the documentation
both packages look like serious
products which will at least give
the user a good idea of what a
computer can achieve. They
cost £25 or £35, with different
versions for different types of
company structure.

More details from Hestacrest
Ltd, PO Box 19, Leighton
Buzzard, Bedfordshire LU7
0DG. Tel: (052 523) 785. (]

Spectrum'’s
Hobbit now
on the Oric

MELBOURNE HOUSE has
rewritten its best-selling
Spectrum game The Hobbit for
the Oric. The program is based
on Tolkien’s book and comes
on cassette packaged up with a
paperback copy of the book
along with games instructions.
The price of the Oric version
will be £14.95, the same as for
the Spectrum. More details
from Tansoft Ltd, 3 Club
Mews, Ely, Cambridgeshire
CB7 4NW. Telephone: (0353)
2271. (1]

Managers made
with micros

CORPLAN is a management
game aimed at O-level students
through to working managers
which has been around for some
time running on Tandy model
111 and Commodore 8000 series
computers. It is now to be
available for the Spectrum,
BBC, Apple and Nascom
machines, with prices ranging
from £49 to £99. Details from
Understanding Ltd, 100
Cricklewood Lane, London
NW2 2DS. Telephone: 01-450
1144. 0

Fish and
micro chips

HOME-COMPUTER software is
now available over the counter
along with the chips at the
Pisces Fish Bar in Richmond.
Entertainment software seems
to be following a similar route
to video cassettes, moving
beyond specialist outlets to
record stores, newsagents and
other locally based retailers.
““People get put off by the high-
tech mystique of specialised
computer centres,’”’ says chip-
shop owner and now software
dealer Graham Barrow.
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TWICKENHAM
2COMPUTER CENTRE LTD

WACORN

Buy the BEST
BRITISH
COMPUTER

BBC Model A £299 BBC Model B£399 ;:;T;;::;,m’
Wordwise Word Processor (needs 1.0 System) Econe! network inerface
Sottware — Acorn, Bughyte, Computer Concepts (logo 2} ::’:fn 2',1'?«3‘#2 ;-;::r::mm
Acornsott on Disk il hiat.
Joysticks for the BBC — 100K Single Disk Drives ::‘:;e":(e r:co:neir?el e
BBC 800K Twin Disk Drives

Torch 800K Twin Disk Drives with CPN

o commaodore

Oot matrix printers
Daisywheel prinfers
Teletext & Presiel units
Monitors + Disk drives
{subyect to avanlatuhly)

¥ Commodore 64: £299 3% Coming soon: Acorn Electron —phone your order now |
IIll. Apple HE 64K on special offer — phone for tatest price ‘||||

For the BBC: e O

Screen Layout Pad, g\?“\‘,\“‘\‘

Flow Chart Pad & 0V e Wi PR
SPECIAL \SymbolDesignPad | o %\@u\“a\» i
OFFERS S Y e

e et
Whilst stocks last! Refsth Alobinder B g

ec. retail price £15.50 2 “\A 8

OUR PRICE DNLY 2SS pect

£12.50 incI VAT 03558 ores®

e

Plus software, periphesals, games. books and much more atways available trom:
Twickenham Computer Centre
72 Heath R Twickenham Middx TW14BW {01-892 7896/01-891 1612)

Somewhere handy to keep your
Mil’li'DiSkS only £35(Plu562p&p)

The Wl”lS Mlﬂl DISK F”e iS a I To: Willis Computer Supplies Ltd. FREEPOST

handsome, virtually
indestructible filing system for

1 PO Box 10. Southmill Road. Bishop's Stortford.
Herts CM23 1BR. Telephone: Bishop's Stortford |

| {0279)506491.
your valuable programs and lenclose £ _ for Mini Disk File(s) at |
data files. £35 + £2 p&p (Cheque/PO).
Disks are stored in 10 | Rare =

sections, each with an ingeniou5"| Address L_
lift mechanism. which enables |

you to display them five at a

»

§

BARCLAY
VA

5 i’ Post Code . -
time. using Omy the thumb and | Or debit my Access/Barclaycard No.

forefinger. 5 O | ‘
J O ) .
The file holds fifty 5%" | ‘
mini-disks and can be locked for | sgaature |
Secuntyv | Piease send your colour cataloguei{tick box)[] ‘

Just one of the items from
the Willis catalogue.

| WHLLEN computer Supptes

® Circle No. 113
23



SOFT ERROR DETECTION AND CORRECTION

Small business computers and personal computers
often have the same configuration, use the same micro-
processors with the same performance and yet the small
business computers are a couple of times more expensive
than comparable personal computers. Why such a
difference? The answer is reliability.

With some additional hardware you can enhance the
reliability of a personal computer to a degree that it can be
used to do more sophisticated tasks where long term error
free operation is a must.

One of the most error prone parts of a computer is its
memory, which can be affected by both HARD and SOFT
errors.

Hard errors can be easily detected, but soft errors,
which occur more often, have to be dealt with by using an
error checking and correction technique.

Practical Electronics this month shows how to correct
erroneous data in memory. Our in=depth article gives
background information and full construction details to
build our Error Detection & Correction Board for the home
microcomputer.

MORE
RELIABLE

PRACTICAL SEPTEMBER ISSUE

If
reliability ON SALE
counts buy NOW

CAMEL PRODUCTS

STATUS ) NO. SYSTEM - HEX
BLOPROM-81 ) EPROM TYPE -~ 27128
) RAM START RDDR - 4000

} EPROM ST. ADDR - 2028

JOB LENGTH - 4000
TASK - CHECK

VER-WORD

THE WORD PROCESSOR

For Microcomputers running CP/M™

L8-NOHdO18

WHICH TASK DO YOU WISH TO DO o

e

W) CHECK THAT EPROM IS CLEAN
X) READ THE CONTENTS OF
£PROM INTO RAM

AN EPROM WITH DATA
FROM RAM

, -

- ¥) BLOW

Z) VERIFY THAT EPROM DATA IS

A uniquely sophisticated THE SAME AS IN RAM

EPROM
PROGRAMMER

Q70 QUIT R TO RESTART

You will not believe the power of Word
uxyz processing software that VER-WORD can

FAST CODES AVAILABLE:
) H POR

DREAM-81 PROMER-81

CAMEL PACK

24

In use at various labs incl. Sinclair Research

Eprom programmer for the 2516, 27XX single supply families. yes,
even the 27128 from Intel. Check, Read, Program + Verify all or
part of Eprom.

So immensely user friendly you’ll hardly need the manual. Designed for
the beginner but includes a single key entry route for the profes-
sional. Supplied as firmware, the m/c driver routine alone is worth
more than the price of BLOPROM-81. No Personality Cards or
other additions, just a ZX8!. Several inbuilt safety features. On-
board Vpp generation. 28pin ZIF socket. Cabled connector and ex-
tender plug. ABS case.

Note: Can provide up 10 36 inputs or 40 outputsas an 1/0

ROM-81

An 8K ROM reader for 2X81

PROMER-81

A low cost programmer for 2716/32

DREAM-81

A 64K RAM for 2X81, with socket for 2716/32/64

PID-SP

£79.95

L8-JININ

£14.95

£19.95

£69.95

An 8 + 8 line parallel input output port for Spectrum £18.50 ® Osborne Verwood House
PI0-81 T i i
elevideo High Street,
As PIO-SP but memory mapped for 2X81 £13.00
Vil ® Wordset West Haddon,

UK. VAT extra. No VAT on exports P+ P UK, Free
Europe + 5% — Overseas + 10%
UK & Worldwide dealerships available.

L8-JIWVHO

Cambindge Mcrolectronics Utd,” One Miton Rd, Cambrsge. C84 1UY

Rl (0223) 314814
® Circle No. 115

® Compucorp (CFM)

bring to your machine.
® easy to learn and use
® what you see is what you get
® ideal separate command and edit modes
® powerful block text commands
® sophisticated column manipulation
® mail merging included

Write now for full specification brochure.

a=

Orders are being
accepted for the
following hardware:

VERWOOD SYSTEMS

Northants NN6 7AP.

CP/M iz is a registered trade mark of Digital Research, Inc.

® Circle No. 116
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ROCK SOLID REPUTATION — WORLD SHATTERING PERFORMANCE

Gives you the
fantastic power-10-

GENIE 1il' A much méredble
computer for your money!

ok

LOWE
COMPUHRS.
Lowe Computers, Lowe Electronics L 1d., Chesterfield Road, Bentley Bridge,

Matlock, Deibyshire DE4 5LE
elephone: (0629) 4057, 4995. Telox: 377482 1. OWIEC G
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MTX500 £275 MTX512 £315

Available in September-please phone for sales information
Memotech products are designed and made in Oxford and Witney




The All-Purpose System

The MTX Series

The MTX Series is a new departure in micro-computer technology.
Whether your needs as a user are for personal programming, games
playing, scientific or process control, educational or business use the
MTX Series is already capable or very easily adaptable to almost every
application. Glance through the standard features below — you'll see
what we mean.

Software

The MTX's 16k ROM contains several languages and routines which
enable the novice or the experienced programmer to make full use of
the machine. Standard languages are MTX BASIC, LOGO type
commands, and NODDY. ROM routines include an ASSEMBLER/
DISASSEMBLER with screen display of the Z80 CPU registers, memory
and program, which can be manipulated from the keyboard. Machine
code programs can be stepped through one instruction at a time, and
easily called from within BASIC programs. A further feature is the
Virtual Screen facility which enables the programmer to define sections
of the screen to work Independently whilst maintaining all full screen
facilities. Pascal is available as an add-on ROM pack.

Hardware

The MTX500 has 32k of user RAM as standard (64k on the 512),
expandable to 512k plus 16k of dedicated video RAM. Sixteen colours,
40 column text, 256 x 192
high resolution graphics
with all sixteen colours
available, and easily
moveable user defined
graphics (Sprites) combine
to make effective screen 7
displays quick and simple
to achieve. Standard
outputs are centronics e
printer port, two joystick ports, an uncommitted I/O port, 2400 Baud

Cassette port, separate TV and Video Monitor ports, 3 voice sound

with hifi output plus a dedicated games cartridge port.

Other standard features include the Z80A processor

running at 4MHz, real time clock, full moving key keyboard with 79 keys
including elght function keys and separate numeric pad.

The Disc Based System

The MTX series has been produced with performance and expandability
uppermost in the design team'’s thoughts. When expanded to Disc level

the computer supports the following facilities, which will be available in
October:

80 column video board
5% " floppy discs

5% " hard discs

CP/M 2.2, enabling the widely available range of CP/M based
software

Memotech Silicon discs — multiples of 256K of fast RAM
expandable to 8m bytes
® Colour Wordstar

A/D and D/A converters
® Networking

Memotech Limited,
Station Lane Industrial Estate, Witney, Oxon. OX8 6BX.
Telephone Witney (0993) 2977. Telex 83372 Memtec G

® Circle No. 118



CONTINENTALI

S 0 FTWARE

We’re not just playing games...

BLOBBO SUPER MINEFIELD KILOPEDE FLIGHT SIMULATOR
A fast maze chase with untold perils  You may have seen other Minefield ~ This one is very fast - its not easy to  Take off, navigate and land your high
and hazards. games but ours has tanks that lay get past level two. powered light aircraft. All the features

invisible mines, and spiders that are of true flight.
TOADO very tricky to avoid. RADAR/SONAR
Get the toad back to his nest — but Eliminate submarines with a ALSO AVAILABLE:
don’t get run over or drown on the CONTINENTAL INVADERS combination of radar screen and RESCUE, BEAVER,
way. Classic arcade action, with all the sonar, very realistic. CONTINENTAL RAIDERS, PILE

o features that make this game so UP, SIGNAL MAN and many more.
popular.
-
we mean business too.
MTXCALC MTX WORD PROCESSOR ACCOUNTING PACKAGE PROJECT PLANNER
Sophisticated and powerful, the All necessary features are included to  Sales and Purchase Ledgers, stock Speaks for itself, and helps you achieve
professional spreadsheet program. give a powerful business tool. control, payrol! — the complete deadlines efficiently and effectively.
business system.
STRATEGY BOARD GAMES
CHESS, BACKGAMMON, OTHELLO, DRAUGHTS.
EDUCATION PROGRAMS

MATHS 1 PHYSICS 1

The first 1wo programs in a series of specially written software designed to SOf'mare for the

teach at the pace and level best suited to the user.

CONTINENTAL SOFTWARE UNIT 24 STATION LANE WITNEY SEBIES



Random access ™=

Weaving words

Threaded interpretive languages are both powerful and flexible says Boris Allan

THE MOST POWERFUL family of languages
on computers is that known as threaded
interpretive languages, TIL. A TIL cannot
easily be described, and R G Loeliger 1n
his book on the subject stresses that to
define a TIL it is necessary to view it in the
context of language translation,

In a TIL any function — usually called a
“word” — when translated by the
interpreter is treated as a series of addresses
to other, previously defined, words. These
previously defined words are also

composed of addresses to even earlier,

words. The threading process continues
until all the addresses refer to purely
machine-code routines,

TILs are essentially extensible languages,
as can be seen by considering how you
might implement your own, novel
language. A TIL is implemented by
creating what Loeliger terms “‘primitives”’,
keywords which have a purely machine-
code definition. When a primitive is
activated, therefore, only machine code is
used. Primitives thus execute swiftly as they
are already ‘‘compiled”’. Loeliger claims
that a TIL can be implemented using as few
as 40 to 60 primitives.

When the primitives have been defined,
or perhaps at the same time as some of the
later definitions, you can start to create
secondaries. The secondaries have bodies
of code which are, in fact, lists of addresses
pointing to the location of primitives, or a
mixture of primitives and previously
defined secondaries.

The most common TIL is Forth, but I
will not use Forth as an example because
TILs are far more general. I will, however,
use the familiar colon definitional form of
Forth as this form is also common to most
TILs. Any secondary word will be prefixed
by Sec, and any primary word will be
prefixed by Prim. To define a new
secondary word SecX might take the form

: SECX SECA SECB PRIMC ;

which utilises secondary SecA and SecB, as
well as primary PrimC. The initial colon
indicates to a TIL that the next word,
SecX, is to be defined. The definition of
SecX is that the word does SecA then SecB
and then PrimC. The definition is
terminated by the semicolon.

The other words in the definition have to
be already defined, for example:

: SECA SECD PRIME;
: SECB PRIMF PRIMG;
: SECD PRIMH;

The reason a TIL is called ‘“‘threaded’’ is
shown in figure 1. When it is interpreting
the various words the TIL seems to thread
its way through the computer’s memory.
For each word there is an associated
unambiguous number which says what that

PRACTICAL COMPUTING September 1983

word actually does when activated by being
used in, say, a definition.

Before you can use SecX, therefore, you
have to have previously defined PrimH,
PrimE, PrimF, PrimG and PrimC. In a
TIL, to make an application be successful,
you have to have built from the bottom up
all the necessary primitives and
secondaries. To build from the bottom up
actually forces the programmer to develop
a systematic mode of programming. Unless
the programmer knows what he or she is
doing, little can be achieved.

Each word has an unambiguous number
which can be used instead of the word
itself. Instead of activating the process
which is SecX by using the name of the
word you could use the number of the
word, for example;

NUMBER.SECX
and execute the routine stored at that
number. You could,for example, say
NUMBER.SECX EXECUTE
which would have the same effect as
entering SecX. The definition of SecX
could then be written as

:SECX NUMBER.SECA EXECUTE
NUMBER.SECB EXECUTE
NUMBER.PRIMC EXECUTE;

though the point of the exercise may not be
clear.

Take any word. To be able to execute the
routine stored at a certain number you need
to be able to apply to any word a set of rules
— an operation — which produces the
number for that word. You could, for
example, produce the number for SecX by

SECX WORDNUMBER
and it is worth considering what is the form
of the routine stored at that number.

When the word SecX is encountered, the
interpreter effectively finds Number.SecX
using a routine such as Wordnumber. It
then executes the routine stored from that
number. The simple word SecX is thus
regarded by the language interpreter as

SECX WORDNUMBER EXECUTE
because the system works with numbers,
and not with names.

The routine stored at Number.SecX is
merely a series of numbers, Number.SecA
to Number.PrimA, which are pointers to
the numbers, not names, of words

necessary to the operation of the word
SecX. When the system then examines the

Number.SecD and Number.PrimE, and
the routine at Number.SecD points to
Number.PrimH.

When the number of a primary is found,
the routine to which it points is a machine-
code routine that actually has a meaning
beyond a series of addresses. The primary is
the place at which the regress stops, for no
computer is infinite and so at some point
finitude intrudes.

The language I have just described can
do the following:
® Every word has an associated number

which is solely the number of that word.
®When a word’s number is given, the

operation of that word is unambiguously
known.
® Words defined later in the sequence
cannot be used by earlier words, as a
word can only be defined in terms of
words which already exist.
® There is one level of word which does not
refer to other words, but operates on the
basis of a routine composed of the basic
elements of the computer — that is,
machine code.
Examine the definition:
: SECY SECX SECY ;
in which the word SecY refers to the word
SecY in its description. How is this
definition to be interpreted? |

Case 1. Suppose that thereLis a word
SecY to which you append (1) té show that
it is the initial example of the word. It is
therefore written as SecY(1), though for the
TIL it will only appear as SecY. There is a
number to correspond to this word,
Number.SecY(1).

If there is then another example of the
word SecY, which is defined in the above
line, it will be distinguished by appending a
(2). This assumes that the TIL translator
treats all information between round
parentheses as comment. The definition
might then be written as

: SECY(2) SECX SECY(*

where it can be clearly seen that that though
the name is the same, the routine is
different. Number.SecY(2) is not the same
as Number.SecY(1). But how does the
system know, when the definition of SecY
is given in terms which include SecY, that
the initial example of SecY — that is,
SecY(1) — is the one which is meant, and
not itself, SecY(2)?

To resolve this possible ambiguity the

(continued on next page)

routine at Number.SecA it finds pointers to

SECB

PRIMG PRIMC
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(continued from previous page)

TIL must be constructed in such a way that
when the translator is searching through for
the word SecY it does not find itself. When
the word SecY, variant (2), is being defined
the fact that it is called SecY is hidden from
itself, and the name can only be discovered
after the definition is completed
successfully.

In this case, though the definition may
seem self-referential or recursive it is not:
SecY(1) is not the same as SecY(2), and thus
Number.SecY(l) is not equal to
Number.SecY(2).

Case 2. Now suppose that the number to
which the word SecY refers in the body of
the definition is Number.SecY. And
suppose that the number of the word SecY
being defined, is also Number.SecY. When
the word SecY is activated, the system will
execute the routine at Number.SecY. The
routine will then point to Number.SecX,
and onwards, to be followed by a pointer to
itself, Number.SecY. Thus the routine will
repeat until stopped in some way.

To be able to refer to itself, the type of
definition has to be altered. When a colon
definition is given, a word cannot find
itself, so a new version of the colon has to
be used. Let it be called SR:, for self-
referencing colon:

SR: SECY SECX SECY SR;
and the SR: has to be matched by a special
word to end the definition, the self-
referencing semicolon.

designed to allow self-referencing. You can |

give two meanings to a colon definition,
depending on whether you want Case 1 or
Case 2. But when you actually have to

perform the operation you have to be clear. |

Normally, however, the form of self-
referencing is more controlled and thereis a
means to stop activation of the self-
referential execution. For example,

SR: SECY SECX CONDITION IFTRUE
SECY IFEND SR;

where Condition is just that, a condition
which will vary depending on the state of
computation and which, if true, activates
the self-referential execution.

'

Case 3. Remember that it is possible to |

execute a word by giving the number of the
word, and then using the word Execute.
The definition might then be given as

:SECY SECX NUMBER.SECY EXECUTE;
though there is still the problem of how to
find Number.SecY while you are still giving
it a definition.

There are at least two possibilities. First,
you could define a special word to perform
this function called perhaps MyNumber.
Or you could leave it in abeyance, to be
supplied later, for example:

:SECY SECX INPUTNUMBER EXECUTE;
Later you could apply WordNumber to
SecY, and assign the resulting value to
InputNumber. Actually, in this way you
could swap between the two — or more if
needed — versions of SecY. This facility is
often described as using execution vectors,

At this stage a special procedure has to be | and why stop at versions of SecY? This last

method is obviously the most flexible of the
three and it an provide great power.

TILs are powerful and flexible because
of the way they can produce new words
which can not only do things, but also
describe how things are to be done. A TIL
is equally at home bit-twiddling as it is
running systems or producing super-fast
graphics. No other family of languages can
legitimately claim so much, particularly
when you take into account that a TIL is
perfectly suited to be implemented on a
small computer.

One reason why TILs are so powerful is
that they closely match the arithmetisation
of mathematics as proposed by Gaodel and
others. A TIL is a finite representation of
Godel’s infinite arithmetic. The problems
TILs have solved will be found to have
equivalents in Godel’s arithmetisation,
which have not been solved.

An example of the mapping between
TILs and theories of the infinite in
mathematics is proved by Russell’s theory
of types. To solve the conundrum *‘Is the
set of all sets a member of itself?’’ Russell
invented his rather ad hoc theory of types.
In it there was a gradation between
individuals, then properties of individuals,
properties of properties of individuals, and
so forth.

Essentially, the theory of types is the
doctrine that any property of an entity at
one level, cannot be assigned to an entity at
any other logical level. I think that the
resemblances begin to be clearly seen.

MEMBERSHIP NOW EXCEEDS 18,000

MENT — DEVOTED EXCLUSIVELY TO THE BBC MICRO.
Programs — Hints & Tips — Major Articles — News — Reviews -
discount scheme with Nati PLUS ¢

of all issues available to members.

Sound Wizard. Plus articles on Using Files,

REGISTERED REFERRAL CENTRE
FOR THE BBC PROJECT

BEEBU

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

18,000 MEMBERS CAN'T BE WRONG — BEEBUG PROVIDES THE BEST SUPPORT FOR THE BBC
MICRO. BEEBUG MAGAZINE — NOW 62 PAGES INCLUDING NEW PRODUCT GUIDE SUPPLE-

- Commentary. PLUS members
Sottware Library — a growing range of
software from around £3.50 per cassette. 10 Magazines a year. First issue April 1982. Reprints

June Issuse: Program Features ‘Return of the Dismond® a 16k adventure game, ‘Hedgehog” a well
implemented ‘Frogger’ type game, and Ellipto. Create youv own off me shelf sound effects with

FOR
THE

. Using Printers,

MAILING

FLOPPY DISKS?

The Swan Disc Pack combines great strength
with simplicity of use. Made from rigid white

corrugated, it is a self assembly package
providing high postal security at
economical rates.

Free sample

30

and How to muln program the User Kays. Reviews ol The Hobbit Fioppy Tape System, Adventure
Games, anda C ive Review of d: and View. Plus FX Call Update, Disc Program

July issue: Games: Robot Attack (32k) and Anagrams, a 16k word game. Watching the Beeb at
work — 8 sample program to show your micro at work. An introduction to discs — what are they
and are they worth getting. Balloons — a coloured animation. Make your micro speak fike Kenneth
Kendal. Bad Program Lister lists programs even when the computer pronounces them ‘bad’.
Reviews of Epson and Seikosha’s new printers. Five books of programs reviewed, plus more soft-
ware reviews. using Files Part 4. A full disc sector editor program — to read and retrieve lost disc
files.. and how to modify Acornsoft’'s Planetoid. Plus hosts of Useful hints,

Auto-relocator, Wordwise Updata. and more BBC Book Reviews. J

LMagazine now

on to at £3.50 inc: VAT & p+p — see
Agril/May issue for details

BEEBUG NEW OPERATING SYSTEM OFFER
BEEBUG members can now obtain the new 1.2 OPERATING

SYSTEM ROM at around HALF PRICE
See BEEBUG Magazine February, March or April for details.

As a result of BEEBUG negotiations with Acorn the ROM now may
also be offered by other user groups to their members.
MEMBERS SOFTWARE LIBRARY +
BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY
offers members a growing range of software from £3.50 per
cassette.

1. STARFIRE {32k}. 2. MOONLANDER (16k), 3D NOUGHTS AND CROSSES
(32k), 3. SHAPE MATCH (16k), MINDBENDER (16k), 4. MAGIC EEL (32k), 5.
Cylon Attack {32k), 6. Astro-Tracker {32k).

Utilities: 1. Disassembler {16k). Redefine {16k}. Mini Text Ed (32k).
Applications: 1. Superplot {32k}, 2. Masterfile (3k).
13% discount to members on the excellent wordwise word processing
package — this represents a saving of over £5.00.

Make cheques to BEEBUG and send to:
BEEBUG Dept 5, 374 PO Box 109
Baker Street, High Wycombe,

Bucks HP11 2TD.

Sead £1.00 & SAE for Sample
Membership: UK £5.80 for six months

£9.90 for one year
[T

Eusope [16.00 Middle hxl (19.00
Amercas & Mica £21.00
Other Countres £27 00

St Albans, Herts, AL1 1AR

® Circle No. 120

ring us on
01-607 9938

6x6;
8.75x8.75
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Its our
service!

Whether your applications involve <X
simplefinancialproceduresorcomplicated T »
R & D Graphics (or a myriad of techniques
in between) KGB have the system for you.

With the right software packages to go
with it. And all at sensible competitive prices.

But we go further still. We can help with

finance and leasing. We provide sound system
training. And comprehensive maintenance.

Micros for the Business, Commercial
and Technical user- Stand Alone
and Multi-user Systems.

So send for our literature. Have a look ==
at the KGB service — and find out how you can
win Game, Set and Match!

word processing + accountancy + financial
modelling + calculation + record keeping +
sales office management + accounts + payroll
+ graphics + engineering + communications +
languages + solicitors + CAD

106 St Leonards Road Windsor Berkshire SL4 3DD
M ICROS LI M ITED Telephone: Windsor 50111 Telex: 23152 MONREF G (Ref 8542)
® Circle No. 122
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THE AUTUMN

COMPUTER TRADE FORUM
4th-7th October, 1983

National Exhibition Centre, Birmingham,

32

for volume buyers

The Autumn Computer Trade Forum Is the UK's largest
and most successful trade event and the only show
that fully understands the needs of volume buyers.

It offers you a comprehensive display of minis,
micros, software and peripherals in an environment
that's specially made for volume business.

Who is CTF for?

Distributors. Dealers. Software houses. Systems
integrators. Retailers. OEM’s. In fact anyone who
makes a living buying and selling computers, software
and peripherals. So whether you're new to DP/WP or
know the business backwards, CTF.is the event you
mustn’'t miss.

How can CTF help you sell more?
The exhibitors at the Computer Trade Forum under-
stand your needs. That means they'll be tatking your
fanguage. Quantity terms. Discounts. Marketing
support programmes. Delivery schedutes. The whole
range of services to help you sefl more.

Who will be at CTF?

Texas Instruments. Logica. DEC. Systime. DRG. Zygal.
Motorota...and many more! And for every name you
know there'll be many you don’t—with products that
could welt be your next year's big selier.

Why CTF is different!

The Computer Trade Forum is the only show that.
understands what volume buying reatty means. The
atmosphere, the choice of exhibitors, the absence.of

razmatazz are all designed for profitable business.

CTF has been specifically designed for you and
as a proven, established national event It offers you
even more with the support of leading UK suppliers.

Post the coupon today
The general public is not invited to CTE. The
emphasis is on volume business. And for you it's free!
Just fill in the coupon and we'll send you free tickets
(worth £3.00 each) by return of post.

If you need to know more, call 01-747 3131.

>

-

Computer Trade Forum

232 Acton Lane,London W4 5DL
Please send me.........ccconuuvrnnees free tickets for myself
and colleagues.

Name

Position

Company
Address

D | am interested in
exhibiting at CTF

(No one under 18 admitted)

i _ ¥ K _F _F N N ]

L PC/2
LB N N N N N N ]°
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THINK CAREFULLY
BEFORE YOU BUY
YESTERDAY’S TECHNOLOGY

A NEW FAST & RELIABLE MEANS OF DATA STORAGE FOR YOUR COMPUTER SYSTEM.
You don’t need to be an expert to appreciate the advantages of the new ‘Sparrow 10’ range of low

cost cartridge disc drives for S-100 and CP/M users. If you have a data storage problem we can
help! even if you have Winchesters now, we can still help! We offer a complete plug in and go
cartridge disc subsystem that can be installed in your existing S-100 Computer in minutes.

These new disc drives use a new type of low costinterchangeable cartridge giving unlimited off-line
storage capacity. They are very robust and can even be dropped or walked on without fear of
damage. H.B. Systems, as appointed dealer, can supply these drives singly or cased with power
supply, controller (for up to four drives) and S-100 interface complete with self installing B10S
software that enables a 40 MB subsystem to be up an running within minutes. Prices for S-100
plug-in-and-go systems start from £2,975 + VAT. For further information contact William isaac on

02372 3304 or complete and clip the coupon.

5/6 Queen Street, Bideford,
North Devon, EX39 2JG.
Telephone: Bideford (02372) 3304 (3 lines)

Please forward further information to:-
NAME .
ADDRESS ......

® Circle No. 124
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ALREADY THE
MARKET LEADER!

Ferox Modelerw

THE MICRO BASED FINANCIAL PLANNING SYSTEM

You may not know the name DATAFLEX also support

but If you are a TIMES 1000

company there is a better than evens
chance you are using a FEROX authored
product for your financial planning.

‘Now DATAFLEX brings you the latest version
with the following major facilities. GOAL SEEKING
allows the setting of objectives, for example profit,
and the optimisation of inputs, such as costs or

revenues, to achieve the target. FULL COLOUR GRAPHICS
enables the user to simply draw charts on the screen using
existing models and data, and then save them for presentations

or print them as required. The system can be MENU OR
COMMAND DRIVEN ensuring effective use by both
novice and expert whilst the 32,000 CELL MATRIX
accommodates the largest of likely model sizes.
POWERFUL REPORTING includes ‘TURNSIDEWAYS' and
allows the user to format reports exactly according to
need, and the FULL CONSOLIDATION AND DATA
MANIPULATION facilities aliow the most elaborate
corporate structures to be modelied and analysed.
SENSITIVITY ANALYSIS will help fine tune the plans,
whilst the whole system works 50% FASTER than
previous versions.

To support MODELER, DATAFLEX run reguiar training
courses for both beginners and experts at modeliing,
DATAFLEX provide a telephone helpline and consultancy
services, and offer file transfer facilities to help you
upgrade from lesser systems. :
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dataflex

clinics every Monday evening and
evaluation courses to help you decide
whether FEROX MODELER is the right
for you. For further details please phone
DAT AFLEX or return the coupon below,
Versions of FEROX MODELER are currently
available for the IBM PC, Sirlus 1, Apples 2 2e
& 3, TRS 8O lI*, DEC VAX*, and HP 3000°*.

(* excludes graphics) S TarTinterest R ~
' in further details N
- of FEROX product
N angthe DATAFLEX N

- I clinics & courses. I

/. NAME 1

/COMPANY =

a - o I

Datatlex Ltd — / I
The System Centre I = - —

238-246 King St.

Hammersn’:gh I m_ I

London W6 ORF I

01.748 4176 I TEL. NO. - ‘

DATAFLEX are the N [ ] I

UK distributors \ MCP/7 ‘I- dotoﬂex |

of FEROX PRODUCTS.
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Now a hard disc system for
the same price as a floppy

34

The Shelton 5j|neL

It's herel The new hard disc system
that really means business.

From the bewildering range of
computers, ali claiming a technical
advantage, Micropute have selected the
machine best suited to the needs of
small and medium sized businesses.
The requirements of such a system were:
Integral Hard Disc, Compact Design,
Extremely Competitive Price, The CP/M
Operating System giving access to a vast
range of programmes for data and
word processing, and The Capacity For
Ease Of Upgrading To Multi-User. Which
alladds up to a fully comprehensive and
sophisticated computer.

The price?
Fromanincredible £ 2,695 (exvar)

Micropute Supercover _

AS an extra bonus to this amazing
package Micropute Supercover will
provide a 12 month on site maintenance
foronly £99.00 parts and labour.

(s o R1 T, : = ~

Faster Than a 16 BIT

| BENCHMARK TIMINGS
[ ProDUCT B

|SIG/NET8BIT| IBM16BIT | SIRIUS16 BIT
[BM. 1. i )
[BM. 2. 37 52 | 74
BM.3. 99 21 [ 1o ]
BM.4. 98 126 175 |
[BM.5. 105 136 198
BM.6. 187 | 235 354 |
BM.7. 296 374 559
BM.8. 5.1 35 | 43

These figures are extracted from arecentarticle in,'Personal
Computer World' Publication.

= . Catherine Street, Macclesfield,
Micr OpUte Ltd cheshire ski 6Qv Ter: {0625) 615384. I
‘ Name . _Position

Company Name — S |

CompanyAddress _

Micropute Ltd., Catherine Street. Macclesfield. Cheshire SK1 6QY Tel: {0625) 615384,

® Circle No. 126
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An intelligent (even brilliant)
new multicolour graphics plotter from Gould Bryans

- Computagraph
= Colorwriter

.  Fast, publication quality graphics for the professional

These impressive new digital color plotters have exceptional
performance, plot quality, intelligence and user convenience.
Designed for the serious user who wants professional quality
. v graphics, the COLORWRITER can be connected via a standard
interface to most micro, mini or mainframe digital computers or
- ) terminals.

® Choice of 10 pen/10 color or 7 pen/7 color models.
® Choice of 4 pen types, including transparency pen. Drafting
and Pentel pens accepted.
@ 5 different character sets including drafting quality.
® Comprehensive and powerful built in software routines.
@ Very high resolution, accuracy and writing speed.
@ Interchangeable interfacing (RS232C or IEEE 488).
® Digitising mode.
@ Standard data input buffer (expandable).
® Programmable automatic chart advance option.

Wirite or phone now for full information to vour only tl“ade distr ibutOr

Holdene Trade Limited
T ¢ Bray House, Leicester Place, Leeds LS2 9BH Telephone Leeds (0532) 459459
are the trade marks of Gould. Telex 556319 Also at Edinburgh Tel:031-557-4060, Cheshire Tel: (0625) 529486

® Circle No. 127

MORE MEMORY FOR LESS MONEY!

DATAFLEX offer extra memory and function boards
at realistic prices tor the IBM PC & XT and SIRIUS 1
All boards covered by 6 month no quibble replacement
warranty

SIRIUS 1

Available with 128k, 256k,
384k or 51 2k. Our Sirius

memory board is fully socketed
and upgradeable to 51 2k.

IBM PC & XT

As with the Sirius board, this has
a maximum capacity of 512k, is
fully socketed, and comes with
64k, 128k, 256k, or 512k of
memory installed.

IBM PC & XT “TRIO"’

A combination board with two
RS232C ports and either 128k or
256k of memory. The 128k

board is upgradeable.

PRICES from £275 PRICES from £260 PRICE from £275

| am interested in further

details of these boards
SIRIUS .. . IBMRAM . ..
IBMTRIO . . .

Aiso available: vur IBM Colour-Duet and Muin et Boards
which combine a colour/mono screen controller and parallel
port. Price: £235 for colour board and £215 for mono

]
[}

[}

]

)

|

|

|

All boards are made to the highest :=.andards and are designed dOtOerx ' :
' )

|

|

)

|

I

|

|

and manutactured in the UK by DATAFLEX

The boards are fully guaranteed and supported by a leading
third party maintenance company POSITION
For turther details please phone DATAFLEX or return the a3

attached coupon. Dealer enquires are welcom substantat DATAFLEX are the TEL. NO
quantity discounts available UK distributors . 5
Quoted prices are RRP and exclude VAT of FEROX PRODUCTS

\ NCW/9 .I’ dataflex

® Circle No. 128
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STANDARD INTERFACE COMPATIBLEWITH: BBC® MJCRO+TRS 80°-+VIDEO 6ENEI® +NASCOM® +-+++

DRIVE MODEL — PRICE (Inc. V.AT) ———————p
an 0“ Naked Single Drive Single Boxed Dual Drive Dual Boxed
Boxed with power supply Boxed with power supply

MDD %; Helght MDD 110 (SS 40TK) £163 £187 £209 £348 £373

MDD 210 (DS 40TK) £209 £233 £255 £440 £465

,, * ®
S5Y4' Mini FlOppy MDD 220 (DS 80TK)  £290 £323 £345 £611 £635
1 1 Pri dditional items (inc. V.AT.
Dlsc Dnves Rii'gt:)e(;\%aata Clalt:l);1 :o 's.ﬁ;rgfé ([I)?i‘\:/e £11. F)?ibbon/ Data Cable to Dual Drive £16. D.C. Cable for BBC Micro £7. Utilities Disc & Manual

for BBC Micro™ £20. N.B. The MDD 220 is selectable 40/80 TK with L.E.D. mode display. Boxed units are fitted with an
external 40/80 TK switch. U.K. carriage on any size of consignment £10.

Lower Profile,

Higher Performance & More Data Capacity

The MDD range of floppy disc drives includes units giving
capacities from 250K unformatted (MDD 110) to one
megabyte of unformatted data (MDD 220). They support
both MFM and FM recording formats and incorporate the
superior reliability. maximum performance and extended
service life inherent in alt Canon products.

DISC DRIVE UNFORMATTED CAPACITIES
Drive Model  Single Density (FM) Double Density (MFM)
MDD 110 125K 250K
MDD 210 250K 500K
MDD 220 500K 1000K

Dealer enquiries welcome

ALB= A DiZ€

UNIT 2, CRABTREE ROAD, THORPE INDUSTRIAL ESTATE, EGHAM, SURREY TWZ20 8RN.
TELEPHONE: (0784) 35357/8/9 ® Circle No. 129



Chip-chat e

INSIDE most microcomputers, there lives a
very important memory area which never
seems to feature in the glossy brochures or
in the advertisements, namely the
operating system read-only memory —
ROM to its friends. Eight-bit micro-
processors such as the Z-80 and 6502
can usually address up to 64K of memory
with their 16-bit address bus, but
microcomputer data sheets rarely talk of
more than 48K of available memory. The
remaining 16K is reserved for the
operating-system ROM which normally
contains all the input, output and
housekeeping software and, in most cases,
a Basic language interpreter.

For the owner, it is very comforting to
know that just by hitting the On switch he
or she can gain access to all of this lovely
ROM-based software without having to
perform a load from cassette or floppy
disc. It is the availability of cheap ROM
chips, just as much as cheap micro-
processors, which has made the low-cost
microcomputer a practical proposition.
The operating systems of early
microcomputers often consisted of four or
more separate 24-pin ROM devices. Today
a full 16K can be packed into a single
inexpensive 28-pin package, and this
causes something of a problem for the
poor designers.

ROM devices are programmed during
the manufacturing process by means of the
final metallisation mask layer. This ensures
that they never lose their stored in-
structions, but it also means that making
modifications or applying software fixes is
next to impossible. Erasable program-
mable ROMs are available, of course, and
they are fine for prototypes. But
unfortunately EPROMs are much more
expensive than masked ROM, and the
microcomputer business is now entering a
highly competitive phase when every penny
counts.

Anyone who has ever written even a
10-line Basic program already knows all
about the frequency of software bugs and
how difficult some of them are to track
down. So put yourself in the position of
the poor old microcomputer designer who
has just added the last assembly-language
statement to 16K of system software, and
is about to post it off to the ROM
manufacturer with an order for 5,000
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ROMs at a tenner apiece. You will begin to
see why most 30-year-old chief designers
have grey hair and smoke 40 a day.

This month I have good news for all
those long-suffering designers. With their
best interests at heart Motorola has
introduced a2 new ROM which is
repairable. It is called the CREEM which
stands for combination ROM plus
EEPROM memory. Inside the CREEM
device there is a 14K masked ROM array, a
2K electrically reprogrammable EEPROM
array, and a separate 256-byte EEPROM
page which can be used to replace any
other 256-byte page in the main ROM
area.

With CREEM on his side, our
microcomputer designer whistles a jolly

by Ray Coles

tune as he posts off his order for 5,000
with enclosed operating-system code.
When the complaints roll in about an
obscure bug which affects all Dim
statements above a certain size, instead of
reaching for the Walther PPK he locates
the bug and modifies all 4,802 ROMs still
in stock by overlaying the bad code with
the 256-byte relocatable EEPROM page.

Even when the disc-drive manufacturer
announces that it will discontinue the
model originally specified by our hero, he
does not flinch or bite lumps out of the
carpet-tiles in his office. Because he was
canny enough to route all [/0 calls
through the 2K EEPROM array, all future
systems can have the updated code inserted
and ready for the new disc drives when
they arrive. The CREEM, coded
MCM-6836R16 by Motorola, fits into a
standard 28-pin ROM package and costs a
lot less than a fully programmable
EPROM. Our rejuvenated microcomputer
designer will no doubt get the girl and live
happily ever after.

Another problem faced by micro-
processor memory designers concerns the
volatility of read/write RAM. In many
microprocessor-based systems — although
not generally in personal computers — it is
desirable that data stored in read/write
memory should be retained when the
power fails or even when it is deliberately
switched off. Until recently there have

Cures for a
bad memory

|

been three main ways of ensuring non-
volatility: using magnetic-core memory,
EEPROM or battery-backed RAM. All
have their attendant problems.
Magnetic-core memory is certainly still
used, and is favoured for military
applications where its ability to survive in
severe environments is attractive. It is not
generally applicable, however, due to its
high cost and large physical size.
EEPROM is very much a modern
technology, but unfortunately it is very
slow to write and erase, and it is not

therefore a suitable replacement for
conventional RAM memory.
Battery-backed RAM, in which

conventional RAM chips are supported by
an external battery during power-loss
conditons is widely used, and is quite
suitable for most systems, but it still
suffers problems. What is needed is a non-
volatile RAM device which can be plugged
into a standard RAM socket where it will
behave just like any other RAM until the
power fails. At that point it will, all by
itself, reliably retain its stored data without
any external assistance. I am very pleased
to be able to announce that such a device
has now been introduced by Mostek. With
any luck it will become the first of a whole
new family of such devices which will
feature ever-increasing capacity.

The new device, coded MK-48Z02
appears to the outside world like any other
2K CMOS static RAM. It has a 200
nanosecond access time and uses a 24-pin
package compatible with the pin-outs of a
wide range of existing ROM, EPROM,
EEPROM and RAM devices in the so-
called byte-wide format. The only
difference is that the MK-48Z02 has two
lithium button cells together with all the
protection and change-over logic actually
built into the package. Any RAM socket it
is plugged into immediately becomes
battery backed.

The lithium cells have a shelf life of
about 10 years even at high temperatures.
In the low-voltage data-retention mode the
RAM chip used needs only about 5
nanoamperes — 5 x 109 A — at room
temperature. The theoretical life of the two
35 milliampere-hour cells is over 500 years.
For my money, this is the best solution yet
to the problem of providing non-volatile
RAM.
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THINK COMPUTERS
... THINK WILEY

PROPER BASIC

USING BBC BASIC

by B.C. Walsh,
Computer Laboratory, University of
Liverpool.

Designed to improve the reader’s
knowledge of BASIC while developing a
deeper insight into computers and
programming techniques, this book is
an invaluable self-teaching guide for
both heginners and practising
programmers. A common broad BASIC
dialect is used and features available on
a wide range of microcomputers are
illustrated.

Design forms an important element and
graphics, formatted printing and file
features are described in detail. A wide
range of examples and problems are
provided with solutions. They include:
artificial intelligence business report
printing, file searching and sorting,
matrix manipulations, simultaneous
equdtions and text handling.

August'83 approx. 384pp
0471 900818 (cl) approx. $49.00/£24.50
0471 9015639 (pr) approx. $25.50/£12.75

THE'DATA RING MAIN

An Introduction to Local Area
Networks.

by David C. Flint,
Butler, Cox & Partners Ltd., London.

This is a book about Local Area
Networks (LANs): it describes what they
are and what they can do; discusses
why we need them and how they canbe
used effectively to link together the
components of computing/communi-
cations systems in, say, an office
building or factory site.

A comprehensive description of the
systems currently available is backed
up by practical advice on how to buy a
Local Area Network and to make the
most of the new technology by setting
up an efficient and cost effective
business/information system.
September'83 approx. 350pp
0471 26251X approx. $38.95/£20.00
A Wiley Heyden publication

by P.J. Cockerell,
University of Kent at Canterbury.

This book aims to develop both skills in
BBC BASIC and a more intimate
knowledge of some of the special
features of the BBC Microcomputer.
Programs as well as text are presented
in an easy and accessible style and the
emphasis’ is very much on developing
various techniques and skilis by
actually using the programs provided.
An introduction to some of the more
esoteric aspects of computer science
such as recursion and data structures is
provided and the reader is encouraged
to investigate further through numer-
ous references.

October’'83
0471 90242X

approx. 200pp
(pr) approx. $15.90/£7.95

WORDSTAR™ AND
CP/M™ MADE EASY

by J.D. Lee,
Loughborough University of
Techology, Loughborough.

A complete guide to Wordstar™, this
book describes in detail all the features
offered by this highly successful word
processing package and provides an
easy to understand, "hands-on”
introduction for the uninitiated.

Each chapter comprises a compact unit
covering one function, beginning with
the most basic and progressing
gradually to cover the more complex
and sophisticated features of the
package. Working examples and
exercises are given at each stage.
Clearly written and logically set out, the
information is made easily accessible
by the extended contents list and
comprehensive index.

July'83

0471 90188 1

approx. 244pp
{pr) approx. $13.90/£6.95

LOCAL AREA
NETWORKS

Issues, Products apd ‘Developments

by V.E. Cheong,

Scicon Consultancy Ltd.,

and R.A. Hirschheim,
London School of Economics.

In this book the authors set out to
describe and classify LANs and their
development. An independent assess-
ment of the two main LAN approaches:
the Cambridge Ring and the Ethernet is
followed by a description of over 20
major LAN products. Up-to-date and
specialist material: broadband systems,
draft C of the IEEE Project 802, and
predicted IBM offerings are included in
the appendices.

Wiley Series in Computing

July'83
0471 901342

208pp
$24.95/£12.75

PROGRAMMING [N
PASCAL.

This series of sixteen half hour video
programmes assumes no previous
computing experience and covers the
whole of Pascal.

PRICE — for the 16 half-hour video
programmes $3,000.00/£945.00 + VAT
(special discount available to bona fide
U.K. Educational Institutions)
Available in all standard formats

A STUDENTS GUIDE
'TO PROGRAMMING
IN PASCAL

by L.V. Atkinson,

Department of Computer Science,
University of Sheffield.

This book is a students guide to
programming in Pascal and forms the
basis of the 16 part video series.

September’'82
0471 104027

236pp
$10.95/£4.95

John Wiley & Sons Limited
Baffins Lane - Chichester - %uﬁse}( PO19 1UD - England
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MicCromous g —

YET ANOTHER cliff-hanger ended this year’s
Euromouse British Finals as Alan Dibley’s
T4 and David Woodfield’s Knownaim
battled in the closing minutes for the £1,000
trip to Madrid, put up as a first prize by
Micro Management.

Mice had started to arrive on Friday,
while the maze underwent plastic surgery to
repair its accumulated knocks and
blemishes. The seated arena at the Earls

Court Computer Fair seemed bigger than '

ever, with an adjoining mouse development
area which appeared to be ample at first. As
more teams arrived, however, there was a
scramble for space and improvised work
benches were propped up on chairs.

First to take to the maze was Tony
Porter’s Maisey, a strange mouse with a
tottering gait which seemed able to get itself
out of any tricky corner. Alan Dibley
started to tune up his stableful of Thezeii,
while David Woodfield unveiled Known-
aim the successor to Thumper.

Woodfield’s mouse is extremely smooth
in its operation. Built on the dodgem
principle, it is a front-wheel-drive tricycle
with stepper-motor steering. When ex-
ploring, its drive motor receives only a

fraction of normal voltage and Knownaim |

seems to drift gently about the maze. But if
it knows that there is a long straight ahead it
puts on a startling burst of speed.

Alan Dibley’s T4, on the other hand,
buzzes about the maze like an angry
bluebottle. - Unless completely cornered it
keeps going no matter what. Then with an
impatient shrug it performs a three-point
turn and bustles on its way. It entered its
first contest last year in Finland, where it
missed the European Championship by a
mere two seconds.

Prominent among the newcomers were
the boys from Ilford County High School
with Barnacle Bill II1. A kindly description
of their mouse would be ‘‘alternative
technology’’. The heap of wooden wheels,
plastic lunch box body and assorted pieces
of Plasticine which they spread out on the
work bench certainly 'did not speak of
technological overkill. What their mouse
lacked in technology and performance,
however, they made up for in enthusiasm,
performing so well before the TV cameras
that Clement Chambers of CRL has
provided sponsorship to send them to the
Euromouse Finals in Madrid in September.

Saturday’s novice contest started off
with David Buckley’s Quester. It is no
wonder that Quester has never won a major
prize — in the two years since it first saw the
light of day its processor has never been
connected to its body. Barnacle Bill was
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Alan Dibley and the victorious T4.

scooped on to the maze, then carried off
again in a noisy procession in the hope-of
resuscitation. Transplant surgery was not
enough. Gonzales, a newcomer made by
Bill Urmenyi, made a valiant effort. Bill’s
efforts were even more valiant, if somewhat
illegal, as he helped it around corner after
corner. It is a mouse with potential.

Another most worthy newcomer was
Anonymouse, built singlehanded by a
London youngster, Guy Hills, with no help
from his school. Finally Fullyautomatix
took to the maze. The product of the boys
of Maelor School, Bangor, this was a well
developed piece of engineering marred only
by stepper-motor problems and the
discrepancy between an imperial mouse
and a metric maze.

First prize of an Atari 800 was awarded
to the Maelor schoolboys and their Fully-
automatix. The boys’ success also brought
them sponsorship from their home town to
take them on to the European Finals in
Madrid. Second prize of a Dragon
computer went to Bill Urmenyi while the
third prize, a voucher from Computers for
All, was given for a worthy effort to Guy
Hills.

Sunday’s final started with a short run by
Elmer, a first-time mouse which really
should have been among the novices.
Messrs Jackson and Sweeney had been

r's British finals will be held
at the Computer Fair and the

European finals will take place at the
1984 Euromicro Conference in
Copenhagen. In each case there will be a
valuable prize for novice mice. If you can
meet the challenge, r for details to
Dr John Billingsley, Portsmouth
Polytechnic, Anglesea Road,
Portsmouth, PO1 3DJ.

e

Maze mastery

John Billingsley reports on the 1983 British Euromouse heats at Earls Court.

unable to arrive on Saturday and so
Elmer’s brief moment of glory was rapidly
eclipsed. Thezeus set off for a long patient
plod around a very difficult maze. Usually
reliable, even if slow, Thezeus ran out of
patience or luck and made a dignified
retirement. The 500-strong audience were
growing restive as Maisey set off, but a few
minutes later burst into applause when
Maisey showed that the centre could be
reached in 5 minutes 42 seconds.

After Maisey, Alan Dibley’s T3 disguised
as a First World War fighter ace took off
into the maze. But the aim of the contest is
not circuits and bumps, and T3 withdrew
without finding the centre. A historic
interlude followed as Nick Smith brushed
away the cobwebs and placed on the maze
the first European champion, Stirling
Mouse. Behaving almost impeccably,
Stirling found the centre first in 3 minutes 2
seconds and then in 1 minute 47 seconds.
Another past champion then took to the
maze, and Thumper made rather heavy
weather of finding the centre in 3 minutes
50 seconds.

Now we had reached the two favourites.
Would Dibley’s T4, an exercise in perpetual
motion, reach the centre first or would the
honours be taken by the ingenious
Knownaim? T4 was clearly not up to its
best, but after several restarts reached the
centre in 1 minute 2 seconds. On a later run
it proved that the maze really was not so
difficult and could be solved in 47 seconds.
Knownaim then sallied forth, batteries
charged to the brim, but after only 15
seconds staggered askew into a wall and
had to be restarted. After a while, as the
batteries discharged, Knownaim became
more consistent. However, its memory of
the maze had become muddled and it
repeatedly took a long route to the centre in
1 minute 15 seconds.

Though acknowledging the enormous
potential of Knownaim the judges placed it
second to win a 48K Sinclair Spectrum for
David Woodfield. Alan Dibley’s T4 was
awarded the £1,000 first prize while Nick
Smith and Stirling Mouse won the third
prize of £25-worth of books from John
Wiley Ltd.

Alan Dibley has generously undertaken
to spend his £1,000 on a combined trip for
both Dibley and Woodfield families to
travel to the Euromicro Conference in
Spain so that Britain can be represented in
force at the European Final. They take the
task of wresting the championship back
from the Finns very seriously and Alan
Dibley plans to have a brand-new Thezeus,
TS5, ready for the contest.
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The DUPLEX SUSS-BOX and
DUPLEX SUSS-ADAPTOR have

been designed to enable the less

skilled computer user to have a )
better understanding of the correct g 9$
working connection between a S‘A *
computer and a peripheral, such as a x J PS

printer. This is achieved by using the
commonly used signals (wires) of the
RS232C serial data cable specification, a E 7

maltrix-block and special connector pins. d

.......

By inserting the connector pins into the SUSS-
BOX's matrix-block at the axis of two incoming
signais the user can quickly establish a firm
connection. The signals are routed into the SUSS-

BOX by two 25 way D type connectors; 1 x '
female. | x male. The SUSS-BOX also provides a m
lamp for each signal to show its condition when

connected in-line, ie High or Low.

Pocket size

When the user has achieved the correct ‘Pin-out’

between a micro computer and a printer the DUPLEX
MPE RING L SUSS-ADAPTOR should be used as a permanent
[ ] means of connection. This is done by transposing’ the

) } ; correct matrix-block pin-layout already established
Jumpering between two or more signals is with the SUSS-BOX onto the matrix-block of the SUSS-
possible by using three SEPARATE jumpering ADAPTOR, and then installing the SUSS-ADAPTOR ig
lines also available on the SUSS-BOX & between the computer and printer.
ADAPTOR matrix-blocks, thus each of the
Incoming 25 way connectors can be jumpered
independently.

WIRES ROUTED THROUGH THE
MATRIX-BLOCK:

On each connector, pins- 2, 3, 4, 5, 6,8 &
20. All remaining pins are wired through.

Lines for jumpering:- ]1, JA2, JA3, & ]Bl,
JB2, ]B3. All separate lines.

SUSS BOOK

Ifthe user specifically wishes 10 connect a
microcomputer to the OCTET or HERMIT
typewriter/printers then refer to DUPLEX's
SUSS-BOCK for details on various
microcomputer cable Pin-outs'.

All prices are based on
cash-with-order terms

Midlands/North—2 Leire Lane, Dunton Bassett, Nr. Lutterwopth, Leicestershire LE17 5JP. Tel: 0455 209131
South—52 High Street, Stock, Essex CM4 9BW. Tel 0277 841011
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Isn’t it about time you
stopped giving away all your

best ideas?

The trouble with being a dBASE
I programmer is that the highest
reward you get for effort is glory. Now
that's very good for your ego, but it
doesn’t do much for your pocket.

You could, in theory, sell your
applications to hundreds of people,
but look what you have to give away.
Yourideas. To sell the application you
have to sell the code. And that's no
way to build a profitable business.

dBASE II RunTime™ can change all
that overnight. Tomorrow, you could be
more than just a dBASE II programmer,
you could be a profitable software

publisher.

How? Because the RunTime
application development module
condenses and encodes source files. And
that means it protects the ingenious and
innovative techniques that make your
application so special.

RunTime will also give you more
margin, more opportunity to be price-
competitive. All you need do is to supply
your customers with the encoded
application, along with the RunTime
module.
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But it doesn't stop there. To get you
off to a good start you'll have Ashton-
Tate's marketing strength behind you.
We'll give you a stack of useful
information to speed your successful
entry into software publishing. And we'll
publish product descriptions and contact
information in the dBASE II Applications
Register, soon to be in computer stores all
over the UK.

So give yourself a break. Sell the
solution, without giving away the
formula.

Call us on (0908) 568866
Ashton-Tate (UK} Limited
Cofferidge Close,Stony Stratford,
Milton Keynes MK11 1BY.

ASHTON-TAIEE

® Circle No. 132
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NEW FROM ACT




~The 10 Megabyte
Winchester Sirius — = £3995-00

multiple volumes each o
a discrete entity. And moi
operating system can access !

Winchester Subsyste

10.6 Mbyte (formr
Winchester drive

218 msec ave
Intelligent d
DMA interfac

Sl =
- Pleasesend &
: me further details
of the new Sirius Winchester. (\'}

£, Name
Position
, Company

» Address




ASHTON ‘TATEEM dBASE I
The worlds leading

micro database package
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can now be enhanced

with 3 new products

Fox & Geller, the world’s largest suppliers
of dBASEII add-ons, are now established in
the UK to supply and support

QUICKCODE

The dBASE II program generator.
QUICKCODE writes concise programs to set
up and maintain any type of database. You still
have all the power of dBASE II and there is no
programming required. Draw your data entry
form on the screen and you're in business ~ it's
that simple. The most powerful program
generator available. And the easiest to use.
QUICKCODE makes dBASE II easy.

_dUTIL

The dBASE II utility program. dUTIL auto-
matically combines your dBASE II command
files, saving disk access time and speeding up
your programs.dUTIL makes yourlistings more
readable by automatically indenting and
aligning command seguences. Makes
debugging that much faster. dUTIL also cuts
out repetitive programming. Simply type your
instruction sequence into a standard text file -
then INCLUDE it in as many dBASE II
command files as you wish.

dUTIL makes dBASE II faster

Fox & Geller (UK) Ltd
17 Wigmore Street
London W1
Tel: 01-580 5816

FOXAGELLER

dGRAPH

The dBASE I graphics system. Nowyoucan
bring your dBASE II database to life! Produce
pie charts and barorline graphs in minutes and
with ease. Advanced features make dGRAPH
as powerful as it is easy. Features like
autoGRAPH which will automatically load
dBASE II data, compute scales, draw grid lines
and label charts. Then there’'s automatic
shading and overlay graphs. And more.

Easy to use dGRAPH makes dBASE IT
better to look at

Dealers ~- contact-your Fox & Geller distributor for
more details:

Encotel 01-680 6040 | Soft Option (0476) 860171
Ferrari 01-751 5791 Tamsys (Windsor) 56747
Midlectron  (077382) 6811| Tradesoft 01-627 1800
Pete & Pam 01-769 1022 | Xitan (0703) 334711
Softsel 01-844 2040 | Software Ltd  01-833 1173

QUICKCODE, dGRAPH, dUTIL

and autoGRAPH are

trademarks of Fox & Geller

dBASE Il is a trademark of Ashton-Tate.

@ Circle No. 134
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* BETTER VALUE MAIL ORDER SUPPLIES FOR YOUR MICRO *

I

- N
-

Manufactured by Verbatim. to accepted
industry standards. Full one year warranty.
Quality products at popular prices for both
home and office use.

(VEREX DISKS )

From Verbatim, the world's leading diskette
manufacturer. Full 5 year warranty. All
minidisks are certlfied for double density
recording, and are fitted with hub ring
reinforcement as standard.

5.25" DISKETTES

(DATALIFE DISKS )

(XIDEX DISKS

e

The new premler quality standard, against
which all other manufacturers witl have to be
Judged. All products certified for double
density “recording. Now with a lifetime
warranty. Unreservedly recommended.

5.25'' DISKETTES

~

(THE LASTONE )

Got a computing problem? Produce your
own solution by using The Last One, a
program generator which has helj to
solve hundreds of problems in installations
throughout the world.

TLO muns on the Apple Il and lle,
Commodore 4032 and 8032/96,- TRS-80

MD525 §/8,D/D, 48 TPI £1.92 5012-1000 S§/S,D/D, 48 TPt £2.44 Model I (TRSDOS or CP/M), most CP/M,
5.25'' DISKETTES MD550 D/S,D/D, 48 TPI £2.86 50221000 D/S,D/D, 48 TPI £3.28 CP/M86 and MS-DOS machines including
) mgg;; gg g/g. gg }'_gil g gg 5012-2000 sg, D/D,96 TPl £3.49 the IBM PC ( PC -DOS) and Sinus.
, D/D, 5022-2000 D/S, D/D, 96 TP £4.48 o
MD200-01 5/8, S/D, 48TPI. o F . ; y
sén sgctor only ce 48 TPI suntable for 35 or 40 track operation. 48 TP suitable for 35 or 40 track operation. Try out TLO for £50.
96 TPI suitable for 77 or 80 track operation. 96 TPI sujtable for 77 or B0 track operation. A limited demonstration version of TLO 1s
MD200-AS  S/5,S/D.48TPI  £1.66 10 and 16 hard sectored versions available 10 and 16 hard sectored versions available now availabie for only €50, including full
Apple systems only at same prices. at same pnces. documentation. This cost Is fully retundable
., agalnst your subsequent purchase of a full
8" DISKETTES 8’ DISKETTES 8'’ DISKETTES : yersion.
FD34-9000  S/S, S/D £2.75 8012-1000  S/S,D/0 £3.18 ull version costs:—
FD34-1500 5/8,8/0 £1.85 FD34-8000 S$/8,D/D £2.80 8022-1000 D/S,D/D £3.83 for Apple Il = £185
DD34-1501 D/S,D/D £2.82 DD34-4001 D/S,D/D £3.26 all other versions - £330

32 hard sectored versions available at same

1nard sector available at same price. ) éﬁg:srd sectored versions available at sameJ Cnces. ) é:ggf'ﬁgs.pecnfy versl.on requirements @
(DISK DRIVE W (DISKETTE 1 (CcTI-CP8o ) (PRINTER STAND |
HEAD CLEANING | | STORAGE PRINTER X

KITS T BOXES RS

- iles
gl

o

~__

\ \\ &‘ / i
Features:~—

F l‘
\/ J Fnctlon and tractor feed as standa/d
80 c.p.

Bi- dlrecnonal loglc seeking.

13 x 9 dot matnix giving true descenders.
Sub and superscripts.

Italic printing and auto underlining.

Suitable tor use with dot matnix printers. Lifts
printer sufficiently to enable continuous
statlonery to self-stack. Painted steel unit.
Dimensions: 39cm wide

Helps to protect your valuable data, and
minimise expensive downtime and repaw
costs. Consists of a flexible jacket, which
recelves a pre-saturated cleaning disk.

Each disk is sealed within a foll sachet to Condensed, emphasised, expanded and X 28cm deep

ensure that it contains the right quantity of Protect your disketies and valuable data double strike pnnting (can be mixed in a x 10cm high

cleaning fluid when used. After use the disk from external contamination. Lockable, line).

Is disposed of, and the jacket is kept for portable and secure. Two part box made Parallel interface fted as standard. Comes as package which also

from anti-static ABS plastic. Price includes

12 month warranty.
dividers and index labels. Capacity 80 disks.

1ulure use.
“Suitable for single or dual head drives.

Please specify 8™ or 5.25"" disks.

contains:—

Printsample available on request. 200 sheets continuous stationery.

AS Storage box {for 8 disks) £33.60 1x9% " binder.
STARTERKIT a2 A6 Storage box (for 5.25" disks)  £23.10 | | CP 80 PRINTER R 1x highiighter pen.

(contains jacket and two cleaning disks) Optional RS-232 interface £40.00 choice of rubber feet/sticky pads.
REPLACEMENT CLEANIN PRINTER STAND £21.95
PERLACEMENT C S TIEE Special VIC20/VIC 64 interface  £46.00

{pack of 10) )
_ J \_ : LA _

To: DISKPOST, FREEPOST, WEST MOLESEY, SURREY, A/ prices inclusive of delivery and insurance on British

(COMPUTER

| KT8 0QF. Tel: 01-941 4066 mainltand.
FU R N ITU RE | aty Product Price YOUR NAME
. ;_1‘_“ | £ ADDRESS
\A_‘ £
— "‘ ¢
Y
L [ Tel. No.:

Sub Total

\ Please charge to my Visa/Mastercharge/American
Suitable for_use with all leading personal | Express/Diners Club account.
computers. Features a top shelf for monitor/ I Delivery/insurance £

VAT.

printer, lower shell for books, paper and
Eeneral storage; large desk top surface at

eyboard height; aftractive teak finish, and
castors for mobility.

My card number is

DINERS CLUB
INTERNATIONAL

TOTAL VALUE OF CHEQUE PAYABLE

U.K. Manufacture. Comes mn flat pack for TO DISKPOST € .
self assembly — tulk instructions provided. Credit Card Orders
A turther range of more sophisticated units Company Orders

We welcome Visa, (Barciaycard), Mastercharge, (Access), Diners -

Club and American Express. There Is no credit card surcharge. l
ephone your order to us. We wili then forward a pro-forma invoice, Either wnte your card number on your order, or telephone your order

'or your accounts department o pay against. to our sales office, PC

I D' SKEO S (.

DISKPOST” is the mail order division of the BFI Electronics Group FREEPOST West Molesey
Europe's largest independent diskette supplier. Surrey KTB.OQF. Tel: 01-941-4066

@ Circle No. 135
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is available - please ask for detalls. ou are unable to raise cheques without an Invoice, please post or

QHE ORGANISER £55.00)




THE EPSON QX-10 FROM TRANSAM

@ Multi-font Basic, supports 16
character Fonts on screen

@ 192k Ram expandable to 256k
supplied as standard

@ Clock and calendar with
battery back-up

@ New slimline disc drives

@ Unique split screen facility

® Unique price

£1735.... .

46

Incredible graphics
with

16:1

yA010)\Y|

facilities built in.
640 x 400 pixels.

A FULLY INTEGRATED DESKTOP MICROCOMPUTER SYSTEM.

The QX-10. A fully Integrated Desktop
Microcomputer system that takes the hard
work out of using software. An incredible
new member of the Epson family,
emphasising cost effective computing on
your desk. The QX-10 gives you a lot more
for your money.

Lightweight, Z80A CPU, VDU and Key-
board units in modern functional design.

Very easy to use - specially for the first
time operator.

More Power for your money. 192k up-
gradable to 256k RAM. Incredible graphics
capability with zoom facility, RS-232C and
parallel interfaces and multi-font BASIC as
standard. Compare that with systems costing
twice the price.

Add-on power. Simply slotinup to 5
optional interface cards for the following
facilities:-

Cassette Omninet
Bar code reader Universal interface card
Joysticks for developing your own

Sound generator  interfaces

80 col. x 25 lines screen with full bit
image control, 640 x 400 resolution for
greater definition. 16:1 zoom and special
effects as well as unique split screen facility
allowing different typestyles and graphics to
be shown together for educational
applications.

TCL SOFTWARE - the software division
of Transam, offer complete CP/M software
support for the QX-10 and a professional
software service to guide you through all the
available options.

QX-10 PERIPHERALS

EpsonFX-80printer.......................... £438.00
EpsonRX-80printer.......................... £298.00
Peachtree Business Software................... PO.A.
10 Megabyte Winchester Drive............. £1650.00
Memory upgrade to 256k ..................... £80.00

THE HUMAN COMPATIBLE MICRO

| Please send me further information on the QX-10 and software
products by return.

Name _

Company.
Address __

Interest _

Tel.
Tel. Orders Accepted on VISA and ACCESS.
| or visit our London Showroom.

ﬂT'Transam

|
MICROSYSTEMS LIMITED i

59/61 Theobalds Road, London WCHt.
Telephone: 01-404 4554

PRACTICAL COMPUTING September 1983



WITH TOTAL SUPPORT FROM

TCL SOFTWARE

TCL Software, a division of Transam, offers
one of the most comprehensive ranges of
CP/M based software. We support most of
the popular microcomputers available which
gives us the strength, in depth, to identify
the best. _

We offer the professional system solution.

PERFECT SOFTWARE FOR QX-10
Introducing the PERFECT SOFTWARE

range of office software. Available now for

QX-10 as well as other CP/M based micros.

Perfect Writer ...ttt £215
BerfectiSpeller. v S mown. ... L ey L ey e £75
PerfectCalc......ooovvviiiiiiin i iiiiiinennns £165
PerfectFiler ............ciiiiiiiiiiiiiiinnnnn. £215
DISCOUNTS

10% for 2, 15% for 3 and 20% if all four packages

GENERAL OFFICE
Wordprocessing
Card index
Databases

Mailing

Reports

BUSINESS
Accounting

Payroll

Stock Control

Job Costing
Bookkeeping
Financial Modelling
Time Recording
PROFESSIONAL
Scientific

Statistics

Planning

Survey Analysis
Mathematical
Estate Agents
Authoring
Time Tabling
OTHER LANGUAGES
TCL Pascal

C Compiler

CIS Cobol
COBOL 80
Comal

Forth

Fortran

COMMUNICATIONS
DEVELOPMENT
AND UTILITY
PROGRAMS

purchased together (cwo only).

Dealer enquiries welcome.

Perfect Writer re-thinks the whole approach to word processing. All the standard features plus split screen editing on two files or two parts

of a single file. Automatic footnotes, indexing, page referencing and paragraph numbering facilities. One set of commands common to all
Perfect Software packages and links directly with Perfect Speller, Calc and Filer. Perfect Calc supports up to seven worksheets on line at

once and split screen editing. Functions and formulae can be defined by the user. Files can be associated and re-calculated in order of

dependancy. Perfect Calc also links with Perfect Filer, to fetch data and to Perfect Writer to create reports. Please contact us for further

information.

55T
COMPUTER £4QZ

As a stand alone portable or linked to your ¢
CP/M based computer, the HX-20 takes
computing a step further. Unlimited horizons
on a limited budget.

Transams portable computer centre offers
a wide choice of portable equipment and
software. The HX-20 has taken pride of
place. Software now available includes:-
INTEXT WORDPROCESSOR........oovviiiniinin.

CARD INDEX - System/Data Base
DIARY - 3monthrollingdiary......................

DIY - Do it yourself system generator............... £30.00
SALES ORDER ENTRY - For Travelling Reps. ........ £40.00
EPSON CALC- Financial spreadsheet/reports....... £30.00
COMMUNICATIONS ROM - ISO Standard. ......... £30.00
CORRESPONDENT 20 - Portable Word Processor ... £25.00
MAILING LIST - and label printing................. £30.00

GAMES 1 + 2 - a selection of games, each...........

INTELLIGENT TERMINAL
EMULATION AND TEXT EDITOR.

New from Transam, the software (in ROM)
allows your HX-20 to interface with any
computer and act as a terminal to transmit
and receive with ‘off line’' editing. Full screen
editor for text preparation 80 column printout.

Plug in ROM and documentation £50.00 pius VAT.
Sendata acoustic coupler £220.00 plus VAT.

PRACTICAL COMPUTING September 1983

A computer small enough to fit into a briefcase yet with a
full size typewriter keyboard, LCD virtual screen, printer
and microcassette facility actually built in. High speed
serial communication with other computers plus the Epson

reliability - a world beater.

CODE PRICE
HX20UA Portable Micro Unit with

Operating Manual and

Vinyl Case £411.00
HX20MC-SA Microcassette Drive £75.00
HX20EU-SA Expansion Unit £80.00
HOOBR-JA  Bar Code Reader £82.00
fIX20RC-SA ROM Cartridge £45.00
HOOAAU Spare Mains Adapter £8.50
SHX700 Sendata Acoustic Coupler £220.00
CAB 702 External Cassette Cable £5.70
CAB 705 Acoustic Coupler Cable £15.00
CAB 714 Terminal Printer Cable £15.00
CAB 716 Local Network Cable HX20/HX20 £15.00
CAB 717 Serial Interface Cable £15.00
THXO01 Parallel Interface Unit £85.00
HOORP Paper Rolls (5) £2.60
HOOCR-RA  Printer Ribbons £2.20
MC-TAPES Microcassette Tapes £1.60

® Circle No. 136
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EARLY LEARNING

N

SPECTRUM S@WW&JR@

exciting
range of early leaming
software for the SinclairZX
Spectrum - 16K and 48K
Specially produced for
4 to 8 year olds by the
largest educational
publisher Y
inthe UKD |

a,b, ¢...Ltoffl - an excifing infroduction to
the aiphabet that teaches the lefters in
correctorder and heips word recognition.
Also infroduces the Iayout of a computer/
ty pewriter keyboard.

Page through the alphabet picture book
and help load our spaceship to Venus by
matching pictures and words.

Colourtful, action-packed
games foteach those vital
word and number skilis.

Hot Dot Spotter- a game of speed and skill
that teaches number recognifion and
encourages quick refiexes in 4 to 8 year
olds. Also improves children'’s ability to
recognize object groups.

Count the dofs (between 1 and 9) and
watch the iaser beam bounce the ball up
the screen. Build up speed and score lots
of points.

See lift-off with full sound effects!

All programs come with
6 pages of Parents’ Notes
providing complete
instructions for use.
@)

WINTT
Longman Software can beC

used by children on their
own or with inttial help from
mum or dad.

Available from W.H. Smith, Boots, Menzies, Martins and other
~¥ leading chain stores, as well as from computer shops and

through Websters Software Directory. Trade Availability through

PRISM Microproducts

in case of difficulty, or for a full colour brochure, write to:

Division GS1 (Software) Longman Group Lid, Longman House,

Burnt Mill, Harlow Essex CM20 2JE
.. Longman Software -
LONGMAN SOFTWARE a2 The Key to Early Leaming

SVNNNRINR NS NN SN
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Countabout - helps children recognize
and manipulate numbers, teaches simple
addition and subfraction, and introduces
them to written mathematical symbols.
Help our micro chimp reach the bananas
at the top of the free by geftfing the sums
right.

e
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Wheniit's time tostop playing

games and get down to business...

Unfortunately, many of today's
desk top computers are designed with
too much emphasis on home use.
That's fine, if you want to balance your
checkbook, play ‘“‘space war'' or draw
pictures. But when you have serious
business requirements for a computer,

SYSTEM SPECIFICATION

Microprocessors: Concurrent 16-bit 8088 plus 8-bit 8085
RAM Memory: 256 kbytes expandable to 1024 kbytes
Integral Disk Storage: 19-Mbyte Winchester drive plus

1-Mbyte floppy drive I
Storage Options: Up to 4 add-on Winchester drives plus
streaming tape backup

Communications: 4 workstation ports (RS- 422-compatibie),
plus 2 synchronous/asynchronous programmable RS-232

you want one designed specifically for ports
business.

The RAIR Business Computer is
just that. A computer designed
specifically for business applications,
incorporating a host of features—
optimised for the business environment.
8- and 16-bit microprocessors allow
users to run available 8-bit—plus newer
16-bit—applications software simulta-
neously. And an integral high-capacity
Winchester disk drive—plus provision
for additional hard disk support—provides
sufficient on-line storage for virtually any
business application.

Advanced communications software
allows the RAIR Business Computer to
connect to mainframe systems and net-
works. And expanded RAM memory
supports simultaneous access from up
to four user workstations, each including
an ergonomically designed, detached
keyboard, high-resolution colour display,
and optional workstation printer.

Soif you're serious about a
computer for business, call RAIR for
details about our Business Computer.
We're not playing games.

RAIR Limited

6-9 Upper St. Martins Lane

London WC2H 9EQ

Phone (01) 836 6921, Telex 298452

WORKSTATIONS (up to 4)

Keyboard: Ergonomic, low-profile, 83keys, 10 program-
mable function keys, 10-key numeric keypad {with cursor/
editing functions)

Color Display: High-resolution, 80 characters x 25 lines,
upper and lower case, 8 programmable foreground/
background cotors.

Printer: Bidirectional, 160 characters-per-second, friction
and tractor feed

SOFTWARE
Operating System: User-friendly, multi-tasking, CP/M,
MP/M,PC-DOS compatible
Languages: BASIC,COBOL, Pascal
Applications: Spreadsheet, Database, Text Processing
Communications

. ___» N 2 _» & B N _ ]

CP/M and MP/M are trademarks of Digital Research
PC-DDSisairademark of IBM

the RAIR
Business Computer.
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- Microcomputers?

LetRank

erox
pointyouin
the right direction.
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If you’re confused about which
microcomputer system is exactly right for
your office, let Rank Xerox be your guide.

Today, with so many systems
available, it makes sense to deal with just
onecompany who can supply all your
microcomputing needs - the hardware,
and specifically tailored software.

The advantage: total compatibility.
There’s no shopping around for
compatible equipment (printers, disc
drives, etc.); just look for the Xerox name.
You'll find it on every item you require to
quickly establish a cost-effective micro-
computer system.

Also,Rank Xerox offer you the
“Helpline” service. As its name suggests,
we don’t just provide you with the right
microcomputer system for your business,
we also help you through those first vital
stages of operation. Any questions, just
call us and our specialists will work with
you on a telephone link. No charge.

On-site servicing is another benefit
of choosing Rank Xerox. And it’s prompt.

Powerful microcomputers
designed to help you manage
your business better

Not just power, but simplicity, too. And
compactness. Keyboards and controls
have been more thoughtfully designed to
make working with Xerox micro-
computers easier and more comfortable.
The new Xerox 820 II range, for
example, has all the built-in memory and

LILLIIEEA LALA R ARNTAELAKN

Name

Company/Organisation.

elephone Number

operating power you could possibly need.
It’s CP/M* based with 8-bit or 16-bit
versions. You could select the advanced
820 I HRG, with on-screen graphics for
plans, graphs and so on.

For extremely powerful word
processing and microcomputing together in
one complete system, there’s the Xerox 823.

And remember these are expandable
systems that grow as your business needs
grow. At the same time, they’re adaptable
systems, with many disc drive and printer
options to suit your requirements.

Software for every aspect of your
more efficient business.

Every aspect of your business can be
controlled more efficiently by you and your
better designed Xerox microcomputer

Budgetry and financial analysis,
records and data management, word
processing, plus specific business
accounting packages that help you to
calculate payroll,update sales ledgers,and
monitor stock control,and more.

Suddenly, you could have instant
access to all the information you need to
make informed business decisions -
information you can update, manipulate,
and store on easy-to-file discs.

You're able to work in your choice
of computer languages too, including
BASIC, Pascal, Cobol and APL.

Which Xerox microcomputer
system is right for you? Let us point you in
the right direction right now. To the
coupon below. Simply fill in and freepost
it today.

Alternatively call our 24-hour
enquiry service. Dial the operator and ask
for Freefone 2279.

*® CP/M is a registered trademark of Digital Research Inc.

RANK XEROX

®Xerox and Runk Xerox are rgistered trade marks of Rank Xerox Lid.

FREEPOST THIS COUPON TODAY!
NO STAMP REQUIRED
To: Rank Xerox (UK) Ltd, Freepost,
Admail 38, London NW11YH

microcomputers. Please ask my local authorised dealer to

I Yes, I'd like to know more about the Xerox 820 I series of
I contact me soon, to arrange a demonstration.

Address. .

Postcode

-

D Please tick if you are a Rank Xerox Customer

24-HOUR ENQUIRY SERVICE. ASK THE OPERATOR FOR

FREEFONE 2279 PC9/83

—— —— —— ORDIAL 01-3801418 —— —— ——

|
|
|
|
—
|
iy
|
|
fr——— |
|
I
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GALAXY 2
COMPUTER
SYSTEM

WHATEVER
REQUIREMENTS
YOU HAVE

GM813-CPU/ pr
64K RAM Board

% 4 MHz Z8OA CPU

% 64K Dynamlc RAM

% RS232 Serial Iterface

% Two 8-Bit |/O Ports

% 1200 Baud Cassette
Interdace

% Extended and Page
Addressing Modes

GM812—
iVC Board

% 80x25 Dlsplay Format

% On-board Z80A
Microprocessor

% Buffered Keyboard Input

% Programmabile Character
Generator

% 160x75 Pixel Graphics

J%Light Pen Input

GM829-FDC/
SASIBoard

% Single/Double density
operation

% Single/Double sided drive
operation

% Upto 3 mixed 357,525
and 8" drives

% Industry Standard SASI
hard-disk inferface

TWO
SPARE
SLOTS

=

e

T ——

Features include:

32

The cost-effective solution to 1 49 b S
your computer needs for only X

For just £1,495 the Galaxy 2 provides the basic requirements for a small

business system:

® Central Processor Unit with 64K of RAM
® Twin disk drives (400K storage per drive)
® Keyboard and12” monitor

Butunlike many other small-business systems the Galaxy System is
specially designed for expansion and flexibility to meet changing
requirements. It uses the world's best selling micro processor, the Z80A, and is
based on industry-standard 80-Bus boards. The business system uses only 3
boardsinthe 5 spaces available, so extra cards can be “plugged-in” to
expand the system; for example to expand the memory, or to give a colour
facility, or to develop the Galaxy for the particular requirements of education,
research, software developmentetc.

It has a CP/M operating system which gives access to the largest range of
software available for any machine. in particular, Gemini can offer QUIBS; a
small-business package developed especialty for the Galaxy.

The Galaxy has industry-standard interfaces (paraliel and seriat), and
Gemini Microcomputers can supply a full range of compatible hardware
including a Winchester sub-system and printer.

The Galaxy offers the most cost-effective way of obtaining a basic unit
which is capable of developing to meet your particular requirements; now
and tomorrow.

/]

Twin 280 Processors

64K Dynamic RAM

800K Disc Based Storage

80 x 25 Screen Format

Dual Printer Interfaces
Modular Design

Extra Disc Drives Easily Added
Winchester Expansion Available
Net Working System Available
Additional Slots for 2 Cards
12'’ Green or Amber Monitor

&y 7 i

*Price is exclusive of VAT

MULTBBOARD COMPUTERS

V& =emni Microcomputers 18 Woodside Road, Amersham, Bucks HP6 5EQ. Tel:(02403) 28321

® Circle No. 140
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Think of CLEARWAY as a telephone system for
computers and office equipment — imagine micros,
word processors and mainframes, all able to
communicate with each other — think of the greater
flexibility you'll get from your system.

CLEARWAY is the Local Area Networking System
with a starter kit that can be fully installed for under
£500.

CLEARWAY can handle over 25 continuously
active channels. And it can be installed by anyone,
provided the hardware has a standard RS232
interface.

Clearway

The best low cost
local area networking device

PRACTICAL COMPUTING September 1983
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Mait the coupon now for full Information
Real Time Developments Limited, Lynchford House, Lynchford Lane, Farnborough,
Hampshire GU14 6JA. Telephone: Farnborough {0252) 546213 Telex: 858893 Fletel G

r---m--

am interested in Clearway - the low cost Networking
System, please send me details

I B =3 T=1 o T T T P T PR I

Sendto: Real Time Developments Limited,
Lynchford House, Lynchford Lane,
Farnborough, Hampshire GU14 6JA
Telephone: Farnborough (0252) 546213
Teiex: 858893 Fletel G 8309PC

® Circle No. 141
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G.W.COMPUTERSLTD
RANGES

LONDON’S WEST END
BETTERSERVICE

NATIONWIDE OVERNITE SERVICE
PROBABLY THE WIDEST SELECTION OF NETWORKS...

MORE PRODUCT

MICROS...AND PRINTERS ON DISPLAY NATIONWIDE
****+*THE NEW DBMS il (series lIl of the world’s first ‘task-robot-programs’)*****

1400 character record sizes.
mathematical scratchpad..

record relational indexes....
translateable to any language....
User-defineable reporting.......

field protectioniclassification
either-or. same as. greater. smaller..
sorts ‘alpha or numeric’ any window...
12 ontine file architectures....

.“‘.FEATURES.....

32000 records per filename.

20 main/200 sub fields per record

field and record related formulae
‘Jump-to’ any of 32000 records per file
random/binary/key/multiple field search..
‘if-then’ gquestioning

file protection/password entry..

range match. not match. integer match
sort speed 500 records per 20 seconds...

12 online file architectures.

240 fields using cross-referencing..
cross-record calculations..

‘Jump-to’ any record in 12files.............
User-defineable files/field words/sizes...
endless ‘elther-or" matching.
formulatelrecall on selection criteria..

13 interrogation question types...

short filing output/audit tralls...

. Word-star & Mbasic compatible....

DBMS Iil.7 NEW SWITCH MODE FACILITY ENABLES YOU TO CROSS UP TO 12 DIFFERENT FILES
(32000 RECORDS PER FILE) PRE-SELECTING ANY OF UP TO 20 FIELDS PER RECORDI/FILE FOR
DISPLAY/PRINT OUTPUT (240 FIELDS) IN ALL. ONE MASSIVE ENQUIRY CAN PASS THROUGH

384,000 RECORDS

You might have two files whose records are directly related to each other, so that the first file (say containing names and addresses) refers
to the second file (say financial and other information relating to the same record numbers in the first file) directly. Then you can simply
select that in file 1 you are interested in just the name and telephone numbers, whereas in file 2, you are interested in the income, trading
period and number of branches, information. Your enquiry can then pass through both files highlighting thatinformation only. Actually there
doesn’t need to be a strict correlation between the same record numbers in different files, and you can also on just one JUMP command go
to any record in any of the 32000 records in any of the twelve files and carry on cross-referencing from there onwards.

DBMS’S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK’ IN THE COMPUTER

Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to ‘automatic drive’ and
formulated any task you wish to program to fulfill, the task is stored as a macro. Take a copy of the program on another ‘task disk’ and from
then on, the task disk will function without a single key-stroke. Think of a number of such ‘task disks’ such as ‘’stock-re-order reports’’;

*stock-valuation reports’’; ‘‘analysis’’;

control’’; “’librarian analysis’

‘‘patient history analysis’’;
*; “’plus more?”’

*research-analysis’’

"budgetting-analysis’’; ‘' vehicle-location

Not only does this program surpass most of its kind that you might buy elsewhere, but if you buy the hardware from us, then you get it

FREE . .

ex. training).

INTERTEC -Superbrain 64K RAM/20K disks 189500
-Superbran 64K RAM/Z00K disks
Lompustar 64K RAMB20K disks
Compustar 64K RAM/700K disks
-Advantage 64K RAM/TO0K disks
-Advantage 64K RAMS.IM disks
802 64K RAMI700K disks

B02H 64K RAMT7.3M disks

806 64K RAM/TOM disks

816 256K/750K disks

Sinus 1 256K/1.2M disks

Sirius 2 256K72.4M disks

-Sirius 3 256K1OMEG disks

-PC1 330KBA0K disks
XT (TEN MEGABYTE)
XF [FIVE MEGABYTE}

ACSBO0-2 64K RAM/IM disks
ACSB00-10 208K/10 5Meg disks
APC 128K RAM2M disks
Concept 16 bit pc

G80 64K RAMB20K disks

26 64K RAM2.2M disks

All computer prices include mbasic as standard
All prces marked * are 816 bit machines.

WE STOCK MOST OF THE BEST KNOWN SOFTWARE ALSQ MOST OF THE BEST
KNOWN BRANDS OF PRINTERS & PERIPHERALS FROM 300.00 TO 2700.00
{OKVEPSON/DRENECQUME/ANADEXRICOH}

OKI -Microline 80
-Microline 82A
‘Microline 83
-Microline 84
-MX80/FT-3
-MX100/FT-3
-DP 9000
-DP 9501
-DP 9501 (A)
9/145 RIO
-9/55 R/O
-9/35 R/IO
NEC -3510 RIO
<7710 RIO
5520 KSR

EPSON
ANADEX

QUME

DRE
TEXAS
DIABLO

RICOH
OLYMPIA

-RP1600
-ESW 103 14 CPS

SYSTEM DEAL (our speciality)
ISAVES YOU 1500.00+

Buy any computer, any printer and 150.00 value
diskettes add £85.00 for cables and testing.
add 10% for return to base warranty far 1 year {optional)
add £110.00 for delivery & installation {optional)
Training optional extra £120.00
and get completely *****FREE*****
cpm handbook 50 basic exercises 2000 sheets paper
DBMS .7 magic wand w/proc magic calc
mbasic 80 diagnostics msort/dsort
recover autoload instant basic
library boxs disk/games DT/ASINS sorts
Total Value £1525.00
Based on 8 bit hardware, 16 bit software varies.
Here's a typical example of a complete system deal
1-Sirius 128k ram/1.2 megabyte disks 2395.00
2-Oki microline 80 printer 295.00
3-Cables & testing 85.00
4-Diskettes 150.00
5-price differential on magic/wand for word-star  100.00
software described above ***** FREE ****#3025.00
We specialise in ‘STANDARD MICRO-PRINTER
SYSTEMS' as well as ‘'NETWORK SYSTEMS BASED ON
A SHARED HARD DISK'.
The range of computer products (mostly ex stock)
includes the most popular brands of micro-computers,
printers, modems, buffers, spoolers and software.

G.W.COMPUTERS LTD — Tel: 01636 8210
POPULAR BRANDS OF EQUIPMENT WE SELL
MICROS: Sirius/Victor/l.B.M./IDEC
Epson/North-star/Sanyo/Superbrain
Compustari/Altos/Apple:-Lisa/Televideo
PRINTERS: Nec/Qume/Diablo/Oki/Epson
Olympia/Ricoh/Texas/Dre/Anadex
OTHERS: Corvus/Compustar
Hard disks networks and multiplexors
Spoolers/Modems/Butfers
most of the best known brands of software

PERIPHERALS &
ACCESSORIES

£ Meg hard disk

-11 Meg hard disk

-20 Meg hard disk

-Multiplexor 7 station

-Mirror backup card

-Compustar 10 Meg hard disk

-CDC 144 Meg hard disk

-16 Bit u/grade

-18 Meg hard disk

-6 Meg hard disk

-12 Meg hard disk 19:

-5MG fixed/SMG removeable disk
3295

QUADRAM 64K print spoolericopier 285.00
BIZCOMP  -RS232/Auto-modem 1200 baud 450.00
AST -port expanders (4 tmnls to 1 prtr)395.00
GIX -port expander (switcher) 95.00

CORvVUS

INTERTEC
N'STAR
RODIME
GENIE

NOTE: Corvus drives with multiplexor may network
sirius .. Superbrain.. Concept.. PET.. Victor..
1BM ..

. DBMS Il (WITHOUT MACROS) AND DBMS Il ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) AND MS-DOS (tm} |.E.

SIRIUS/VICTOR/IBM  DBMSIIIS £395.00 (or £250.00 by mail order ex. training) . . . DBMS lilis £575.000 (or £295.00 by mail order

MICRO-COMPUTERS PRINTERS | SOFTWARE. |

GWwWL -BUS v8.00 {Accounts)
-DBMS Il (Database)
-DBMS I {by mail order only)
-DBMS Itl {database)
-DBMS Il {(by mail order only)
-FORMS/TEXT/CALC/-DBMS IV
-Sales Ledger
-Purchase Ledger
-Nominal Ledger
-Stock-Control
-Address-Mailer
-QASort/QNSort (500 Recs/14secs)
MICROSOFT -Mbasic 80
-Fortran 80
-Cobol 80
-Basic Compiler
-MU lisp/mu star
“Word-star
-Mail-merge
-Spelstar
-W-star/M-merge/Sp-Star
-BStam {communications)
-BStms {tele-comms’)
DIGITAL -CBasic
-Concurrent CPM/86

Baslc8é
“Pascatl MT
“T/Maker
-CiS Cobol

MICROPRO

BYROM

LIFEBOAT
M'FOCUS
-Forms It

SORCIM -Super Calc
PEACHTREE Magic Wand
-Maglc Calc
VARIOUS -Including tele-comms etc

Software formats on all micros in our hardware list.

All prices marked £ are available 8/16 bit formats.

SOFTWARE COMMENT!!!
iINTEGRATED SOFTWARE IS PROPERLY
REPRESENTED, when the degree of integration
reflects the ability to refer to as many different files,
as well as employ as many different functions,
under as many different modes as possible In one
program only. This principle not being observed, will
confer upon your purchases the attribute of thelr
being expensive as an aggregate even though
individually they are cheap. “DBMS I11.7” and “THE
KEY" are comparabiy worthy of such a Iabel

TERMS & ETC

G. W. Computers Ltd (Grama (Winter) Ltd)
55 Bedford Court Mansions
Bedford Avenue London W.C.1. England.
Tel: 01-636 8210: 01-631 4818: tix 892031 twc g
Boston office tix 94-0890
24 hour answerphone-leave address for ‘infopacks’
We do not operate areader's reply card service.
Terms: C.W.0.or C.0.D. Prices exclude V.AT.
butinclude all non-credit discounts available.
No dealers. The above lists are not exhaustive
Please call at our showroom only by prior
appointment. Unless expressly agreed, all
warranties are commercial 90 days return
to base for parts and labour. Annual
warranties and maintenance facilities
available nationwide through closely
related third parties.

TELEPHONES: 01-636 8210 : 01-631 4818 : TLX: 892031 TWCG (BOSTON 94-0890)




G. W. COMPUTERS LTD
G80/86 SOFTWARE

Fully implemented on MS-DOS, CPM 2.2 and CPM 86 (tm)

Works on IBM, Sirius and Victor 9000 and all micro-computers in our price list
Requires the prior acquisition of DBMS 111.7

Sales ledger (95 pounds)
Purchase ledger (95 pounds)
Nominal ledger (95 pounds)
Stock control-valuation/re-order (95 pounds)
The address mailer (95 pounds)
Qasort/Qnsort (500 records/15 seconds) (95 pounds)
Each module is a set of ‘task disks’ designed for minimatl learning curve. This software derives from modules of ‘DBMS

" and runs reports without your secretary having to touch a single key

Consider the advantages in these features: The user manual is contained in FIVE pages. All reports are generated by
robot functions. Reliability tested (benchtest PCW June). Works in a network multi-user environment Fast easy data en-
try. Files are re-organised and sorted automatically. Produced by the same people that originated ‘BUSiness’ ‘DBMS I,

‘DB-CALC’, '"AUTOLOAD AND RECOVER’ 'ETC’ and sold successfully over the past five years.
Also see our advertisement next page.

The G80/86 networks

Based upon one hard disk and multiplexor module the GB0O/86 networks feature full network sharing of data resources
by adding different stations that may be as various as Sirius/Victor 9000f/IBM/Superbrain/Pet/N’star/Sanyo.
We also have a special ‘spooler module’ as well as software controllable port expanders and modems for output to
telephones, printers, and screens so that a number of terminals may share the resources of one printer, as well as be
able to send files over the telephone at any time (day/night) to both store on the hard disk and print out-as well.

only from G.W. Computers (the leaders in database)
Call us on 01-636-8210 or 01-631-4818 and leave your address for our standard ‘infopacks’

G. W.COMPUTERS LTD — rei:01-631 4818

Contains the highest state of the art software available today

FORMS/TEXT/CALC/DBMS IV ALL INONE PROGRAM — “KEY’" — at£575.00

When you budget for a complete system of software you eventually end up with a host of packages like, Sales, Purchases, Nominal,
Data, Text, Calc, Mailshot, Invoice, Order, Workflow, Personnel, and soon.
The listis endless and the outlay several thousands of pounds.
Features. Design a form as wide as a window of 250 characters, long as needed. Cursor movements are ‘left, right,
up, down, delete left delete right, tab right-left-up-down’ Paint your form as you like directly on the screen.

Write a letter as you see it on the screen, edit it then simply enter “P to print.

Set into the form, your data fields, "£E£££££'* and specific file-related activities, formulae and validation
checks.
Enter values and see the spreadsheet calculate itself.

Database. Search files for data to be inserted to fields specified.
All the features of DBMS I, explained elsewhere in our ad.

Here’s an example of an invoice you might design for your stationery

You could design your own spreadsheet, order form, statement, or any other kind of form that is required to fit your existing
stationery.

INVOICE <D>ELELLEELELLers

ToE<1>LELLLLELLLLET From: G.W. Lid
C<2>ERLELLLERCRERERLE 55 Bedford Court Mans.
C<3>CELLLLRLLLERLLELE Bedford Avenue
F<4>ELELLCLRLLRLE London W.C.1.
£<5>LLLELELET Tel:01-6368210

Date <6>££.€£ Tax point <7>££.£€ Agent <8>££f
Quantity Description Cost Tax Total

<9>£€€ <10>LELLEEELLLLELE <11>LL <12>E£F <13>LEEL
<14>£8 <15>LELLLEEELLLLELE <16>LL <17>£L <1B8>LEEL
andsoon...

Total...<19>£LLEEE Tax...<20>££88

<??> items <1 >to <5 >internal command to request name input, and then search an address file for details.
<??> items <6 >to <7 >request date input and validate.
<??> item <8 >request agent number and validate range.
<> < 9 >request quantity, validate range.
<?7?> < 10 >request description, search file, accept, and calculate fields <11>, <12>, <13>, if finished in-
voice then calculate fields <19> and <20>
Now comes the more valuable facility, you can provide the ‘FORM’ with file-related instructions, not only to request a ‘console’ in-
put for a file search against names, and stock, but after the invoice is finished the fields you have selected may be passed to
related files.
EG: Send fields <0 >, <1 >, <6 >, <7 >, <11>, <12>, <13>, <19>, <20> to a sales ledger.
Then send fields <9 >, <10>,.< 11>, to product analysis file.
Then send fields <0 >, <1 >, <7 >, <19>, <20> to V.A.T. file
Then send fields <10>, <11>, <12>, <13> to Nominal ledger. .
Available at present only on SIRUS/IBM PC. ® Circle No. 142




CAMDE

THE COMPUTER PEOPLE

5mMB WINCHESTER
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SPECIAL OFFER

APPLE IIE PLUS MONITOR AND STAND
5 MEG WINCHESTER WITH BUILT-IN

FLOPPY.

RECOMMENDED PRICE £2810
OUR PRICE £1995
10 MEG VERSION £2275

12 MONTHS PARTS AND LABOUR ON ALL APPLE AND TRIDENT PRODUCTS

ALL PRICES EXCLUDING VAT

COMPUTER SYSTEMS LIMITED

462 COVENTRY ROAD, SMALL HEATH
BIRMINGHAM B10 OUG
Telephone: 021-771 3636 (10 lines). Telex: 335909 (Camden G)

RRP CAMDEN PRICE

APPLE IIE 845 645
80 COL CARD 80 70
80 COL + 64K 180 150
MONITOR &

STAND 170 150
DISK WITH CON 345 270
DISK W/OUT 245 220
TRIDENT 5 MEG 1450 1150
TRIDENT 5 MEG

PLUS FLOPPY 1700 1465

® Circle No. 143

Anglia Computer Centre

88 ST BENEDICTS STREET NORWICH NR2 4AB
TELEX 975201 ACOMP G

SPECIALISTS IN BUSINESS COMPUTERS

VER-WORD

THE WORD PROCESSOR

Cromer

BUSINESS COMPUTERS
Phone (0603) 667032/3 or 21117
APPLE, SIRIUS,
OSBORNE, ANADEX,
IBM*, DEC, EPSON. ®

* Complete w[th professional
back-up service »

Great
Dereham ~ Yarmouth

NORWICH/‘
N

Thetfprd

HOME COMPUTERS
Phone (0603) 26002/667031
BBC, DRAGON,
COMMODORE 64,
SINCLAIR, ORIC, LYNX.
* On special offer

Call for Price ££8

Diss

Ipswich

BOOKS AND
STATIONERY CENTRE
Phone (0603) 29652
PROBABLY THE
LARGEST SELECTION
OF COMPUTER BOOKS
IN EAST ANGLIA

ACCESS AND BARCLAYCARD WELCOME ~=
*1BM authorised dealer — IBM Personal Computer

For Microcomputers running CP/M™

You will not believe the power of Word
processing software that VER-WORD can
bring to your machine.

@ easy to learn and use

® what you see is what you get

@ ideal separate command and edit modes

® powerful block text commands

® sophisticated column manipulation

® mail merging included

Write now for full specification brochure.

=

VERWOOD SYSTEMS

Orders are being
accepted for the
following hardware:

® Osborne Verwood House
® Televideo High Street,
® Wordset West Haddon,

® Compucorp (CFM) Northants NN6 7AP.

J CP/M™ s a registered trade mark of Digital Research, Inc.

® Circle No. 144
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Business Computers
ou can afford.
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At last here’s a range of true business computers at micro complete the range with full compatibility of
realistic prices. Sanyo desk top micros give you a choice operating systems and applications software.
of 8-bit, 64K RAM or 16-bit 128K RAM, expandable up to Here are real business computers at an
512K. Sanyo's reputation for quality products, thoroughly affordable price -get one on your desk now.
pre-tested for reliability, is backed up by Logitek’s

experience and service. ® Choice of 8-bit or 16-bit
Logitek has a strong reputation for reliable products ® 320-640 Kbytes on floppy disc
and a high level of customer support. 100 Logitek dealers  ® Expandable up to 1.2 Mb

are backed up by a national maintenance service, and ® True 8086 16-bit processor
in-house support on operating systems and applications ® Peachtree accounting sofiware
software. ® CP/M, CP/M-86, MS-DOS

Logitek are the top distributor for Altos micros, and operating systems

Peachtree software and the new Landmark multi-processor @ Price from £1195 fo £2450

Sanyo technology plus Logitek support

=3
Logitek, Logitek House, Bradley Lane,
Standish, Greater Manchester, WN6 OXQ. Tel: 0257 426644

Logitek, Ltondon
30,Brook Mews North, London W2 3BW. Tel. O1-723 OOI12



ORIC

MCP 40 COLOUR PRI

| £169.95..=
/ It's here, the exciting new |
/ ORIC MCP 40, Colour-

Printer. Packed with
quality ORIC feature
to start building

your ORIC
system. .

Superbly styled and quality engineered to provide
4 colour hard copy, for home and business use.

Just look at these leading features:
@ Quality hard copy on plain paper
@ Superb graphics and text capability
) Prints 4 colours — Red, Green, Blue and Black
I-I Designed to match the futuristic style of ORIC 1
@ Plugs straight into your ORIC — printer l¢ lead supplled

' ORIC

OR]C PRODUCTS INTERNATIOHAL LTD Coworth Park Mansion, Coworth Park, London Road

| The ORIC MCP 40 — Setting new standards in
‘l Micro Computer Printers. ORIC The Real Computer System

Sunnmghlll Ascot, Berks. SL5 7SE ¢ cirele No. 147

ORIC products available from:-

WH SMITH - DIXONS - GREENS ' LASKYS - MICRO'C’

- MICRO PERIPHERALS - SPECTRUM - COMPUTERS FOR ALL
and hundreds of independent dealers.



Y rr T r r L Ly oy
Mpitptiphipripsysipripriutauinelll  ORIC 16K plus £30°
T T T esmy worth of ORIC Software
ooessmawwem N for ONLY

. — S W £129:95 inclVAT.

*“TEACH YOURSELF BASIC
HOME FINANCE  OMC FLGHT
MULTIGAMES

ORIC-1 48K
VALUE PACK
ORIC 48K plus £40°

worth of ORIC Software
for ONLY

£169: 9 5 incl.VAT,

“TEACH YOURSELF BASIC
HOME FINANCE  ORIC FLIGHT
MULTS-GAMES

ORIC 1 16K & 48K Micros
© Superb Styling
© Ergonomic keyboard with 57 moving keys
@ 28 rows x 40 characters high resolution
» Teletext/Viewdata compatible graphics
© 6 Octaves of real sound plus HI'F1 output
© Centronics printer interface and cassette port

© Free user manual, cassette recorder lead and
Driver game included.

ORIC 1 Todays best value in real computer systems.

To be launched within the next few
weeks - the revolutionary
ORIC 3” MICRO FLOPPY DISK DRIVES,
with incredible access time and data

storage capacity.
Other peripherals to be launched this year...

it is Oric’s policy to continue to expand our

product range, in order to offer our customers a
comprehensive, professional, Micro Computer
system, at a realistic price.

We believe that with the launch of our MCP 40
colour printer, and our combined computer/software
value packs, we will continue to lead the small micro
market in both quality and value.

*Titles may vary subject to availability but the approximate value will not.

& Copyright ORIC PRODUCTS INTERNATIONAL 1983




In 1982 the RICOH 1600S outsold every other comparable printer
because of its speed, reliability, intelligence, fiexibility and
sophistication. ’

Because it is compatible with all known systems and software DON T

kages.
e gggause of the 12 month warranty that Micropute offer. F ORG ET TH E
Because Micropute are acompany who care, who are constantly R I C O H 1 3 OOS

aware of changing needs and who can fulfill any special requirements.
Not least of all, because of the price ..alittle bit slower but
In 1983, there will be thousands more satisfied custorers. every bit as clever.
We hope that you will be one of them.
ONLY MICROPUTE GIVE YOU SUPERCOVER
As anextra bonus Micropute Supercover will provide a 12 month on
site maintenance for only £99.00 parts and labour.

Please send details of the RICOH 1600S

and 1300S

Name:

i S = SRS ||
Company: ‘-'fr-'h 1 "ad L .

Address: _

Telephone: Micropute, Catherine Street, Macclesfield,

@ Circle No. 148

Cheshire SK11 6QY. Tel: (0625) 615384.




APL xPlus

1BM launched APL last month,
and now APL *Plus is offering
its own full-feature version as
an alternative.
APL *Plus/PC includes a
custom-character ROM where
some of the IBM’s little-used
characters have been changed
to provide APL symbols,
communications software and
other utilities.

|
APL *Plus takes up 90K of

memory, -after which the
system disc can be removed. It
requires a PC with at least 128K
of RAM. APL=*Plus costs
£600.

Contact APL *Plus Ltd, 1-2
Henrietta Street, London WC2
8PS. Telephone: 01-240 5765.[

TK!Solver

AFTER we had gone to press
with a review of TK!Solver —
August issue page 132 — the
product was launched by a
U.K. distributor, Marketing
Micro Software. It costs
£286.25 including VAT.
Ready-to-run applications
packages for mechanical
engineering and financial
management cost £125.95 each.
Contact Micro Marketing
Software, Goddard Road,
Whitehouse Industrial Estate,
Ipswich, Suffolk IP1 S5SNP.
Telephone: (0473) 462721. [

Pete & Pam

WELL XKNOWN IBM PC dealer
Pete & Pam has expanded its
range of PC offerings. Recent
additions include Multimate, a
powerful word processor
designed to make the PC
behave as much like a Wang
dedicated word processor as
possible. Price: £345 plus
VAT.

Graph'n’Calc is a
calculation and business-
graphics program which is easy
to use and can take DIF files
from the Visi series. Price £125
plus VAT.

Three new educational
packages are The Speed
Reader, Math Blaster — for
ages six to 12 — and Word
Attack. They are all from
Davidson & Associates, of
California and cost from
£33.50 to £49.95 plus VAT.

Contact Pete & Pam
Computers, New Hall Hey
Road, Rawtenstall,
Rossendale, Lancashire.
Telephone: (0706) 227011. [

|

Put your feet up

ADMIRERS of the DEC | £49.95, and a 3ft to 9ft coiled|

Rainbow stand, which gets the
system box off your desk, can
imitate the style with an IBM
PC using the Curtis pedestal
and extension Cables. The
system stand costs £24.95 and
will let you stick the system box
on end by the side of your desk.
The VDU pedestal, which costs
£79.95, provides a tilt and
swivel facility. Extension

cables for the system box cost |

Focus from mainframes

Profits grow
| and grow

FINANCIAL RESULTS for the six
months to June 30 show IBM is
continuing its growth from
1982. Worldwide gross income
was $17.9 billion, up 18.2
percent on the first six months
of 1982. Earnings before tax
were $4.2 billion, up 26.0
percent and net earnings were
$2.3 billion, up 24.3 percent.
Sales of IBM PCs remain, in
value terms, trivial by IBM
standards. However, the
company notes that they
‘“continue to exceed pro-
jections’’.

IBM is giving away 600 PCs
to universities and non-profit
institutions. Between 70 and
100 will be allocated to U.K.
universities and colleges by
IBM U K.

IBM U.K. now has 87
authorised PC dealers. Latest
additiohs are Microware
(London), Keen, General
Microcomputer Systems,
Spartex, Data Efficiency,
Microchips, Fletcher Dennys
Systems, Rockliff, Sumlock
Bondain, Walters Computer
Systems, U Microcomputers,

cable for the keyboard is
£39.95. All prices include VAT
and delivery. The idea seems to
be to free enough space on your
desk so that you can put your
feet up on it — if that happens
to be your style.

Contact Chell Instruments,
Tudor House, Grammar
School Road, North Walsham,
Norfolk. Telephone: (0692)
402488. m

FOCUS is a database and infor- | which must be copied to a hard |Fame Computers and

mation-control system which
runs on IBM mainframes.
PC/Focus is said to be identical
in function and design, but it
runs on the IBM PC.

The main comonents of the
program are Report Writer,
l Dialogue Manager, Data Base
Management, File Browsing,
Graphs, Formal Statistical
Analysis, Financial Modelling,
User Vocabulary, Help facility
and Text Editor. The File
Transfer component allows
data to be exchanged directly
with a mainframe running
Focus.

The program is delivered on

As an increasing number of readers are acquiring IBM PCs
and various look-alikes, we felt that — like other major
micros — it should have its own place in Practical
Computing. This is it.

In future issues, PC Bulletin will carry news, reviews and
software stories. If you have any hints and enhancements,

utilities or short programs, send them in.

Our aim is to make this column an extra “expansion slot”
for IBM PC. But it will only expand if you join in. Send your
contributions to PCB at Practical Computing, Quadrang
House, The Quadrant, Sutton, Surrey SM2 5AS.
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five dual-sided floppy discs | 6111.

Yorkshire Microcomputers.

Direct sales are flourishing
too. Schlumberger just ordered
1,001.

disc, so you need either the XT
or an add-on Winchester. |
PC/Focus also comes with an

accelerator board which plugs | . |
into an expansion slot. It | The PC is also being sold as a

includes a clock calendar, 512K so-called strategic work station
of additional RAM, and one | for the 8100 Office Infor-
serial and one parallel port. | mation System, and
The use of an Intel 8087 maths | With an adaptor card and
co-processor, for which a free | €mulation software — with the

socket is provided on the PC’s | IBM 5520 integrated office-
motherboard, is recom-| 2dministration system. (]

mended.
Contact the distributor, XT g‘ap bridged

i i K.
Information Builders (U.K.) | AS IBM has failed to provide

Road, Wembley,  Middlesex | back-up for the hard disc XT

. version, Alloy has plugged the
HA9 6DE. Tekephone: 01-903 gap. PC:Backup i§ a 0.25in.
tape drive that stores 17.5
Mbyte unformatted on a single
450ft. tape cartridge.

A tape interchange program
utility runs under PC-DOS to
provide file transfer. This
results in the tape giving
13.4Mbyte of formatted
storage at a transfer rate of up
to 1.4Mbyte per minute. The
price is £1,495.

Contact Alloy Computer
Products (Europe), Cotteswold
House, Gloucester Street,
Cirencester GL7 2DQ.
Telephone: (0285) 68709.
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DIFFERENCES BETWEEN the hard-disc
version of the IBM PC and its twin-floppy
relative were described in the first part of
this review in the August issue. In most
other respects the two versions are
identical, including many important
aspects of the IBM’s ergonomics and its

Basic languages.

Apart from the hard disc which replaces
floppy drive B, the XT and PC look the
same. There are three units: a flat systems
box or ‘‘pancake’’ containing the drives, a
screen and a detached keyboard. All are
tastefully finished in smart grey and cream.
The pancake itself is very large compared to
machines like the ACT Sirius, and takes up
around one-third of a desk top.

The 1lin. green screen gives a sharp,
clear image. Both brightness and contrast
can be adjusted by knobs on the front.
Screen RAM is held on a plug-in driver
card, so more than one screen — such as a
| colour and a monochrome screen — can

easily be run at the same time, displaying

different images.

‘ The detached keyboard is flat, but has
two legs on the back to raise it to a good
typing angle. The two-tone colour scheme
is carried through by having the alpha-
numeric keys and the separate numeric
keypad off-white, with the control and

i function keys in grey. The numeric keypad
doubles as a cursor-control pad, making 83

| keys in all.

The 10 function keys can be used with
various Shift keys to provide 40 functions.
Another useful key, obscurely labelled
PrtSc, enables you to dump the screen
contents straight to your printer.

Just how good IBM’s keyboard is must
be a matter of some debate. Ergonomically
it is superb. For touch and key action it is in
a class by itself: touch-typists will adore it.
l But — and it is a very big ‘“‘but” — the

keyboard has four keys which are so badly
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Like it or not, IBM’s micro is set to establish standards for
the coming generation of business machines. In this second
part of our review, Jack Schofield looks at the Basic and
the keyboard we will all have to get used to.

placed they make typing a pain. They are
Alt, \, / and Caps Lock. IBM has added a
spurious Backslash key, \, between the Z
and the left Shift key, so when you want to
type a capital you get \\\\\\ thanks to the
auto-repeat function.

A similar oblique key, /, appears
between the full stop and the right Shift
key. To reach either shift key you have to
aim carefully and s-t-r-e-t-c-h your little
finger, which reminds the touch-typist of
refined tea-drinking sessions in Carshalton
Beeches.

The Shift keys themselves are tapered
down to standard key size, instead of being
larger as they are on most typewriters.
When you miss them, you inadvertently
press Alt or Caps Lock.The latter gives
a rEVERSE sHIFT eFFECT where inten-
ded caps and lower-case letters are
interchanged.

Some people will not like the two ranks
of function keys down the left side of the
keyboard and would prefer them arranged
in a single line along the top. Finally, while
it is an advantage to have such a compact
keyboard, it is so crowded it leaves little
room for labelling.

If you are one of those people who, like
me, thinks the standard keyboard has

| already been produced, and can be found
on the IBM Selectric typewriter, then you
will be less than enraptured by the XT. If
you use two fingers with a hunt-and-peck
typing technique then it probably won’t
bother you much.
| But if the layout bothers you a lot, the
American firm Key Tronic has produced an
l alternative keyboard which cleans up the
IBM’s eccentricities. It also adds valuable
‘ LED indicators to the Caps Lock and Num
Lock keys. The keyboard is available in the
U.K. from Qubie Distributing at 01-870
8899.

IBM’s keyboard does have its good
points. It has n-key rollover, which means
it recognises the order of keys pressed
quickly, one after another, and released
after an indeterminate priod. The method it
uses to do so is complicated but clever. The
keyboard has its own Intel 8048 micro-
processor. It does not deliver ASCII
characters but scan codes, which the IBM’s
BIOS or basic input/output system
translates into ASCII characters. It allows
each key to be configured to produce any
character, giving a completely soft
keyboard.

Each key produces two scan codes, one

| when it is pressed and one when it is

Just how good IBM’s keyboard is must be a matter of some debate. Ergonomically it is superb.
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The character set includes some graphics and non-English characters.

released. They are stored in a sizeable
buffer which holds at least 20 characters, so
you can type ahead. The PC beeps when the
buffer is full, but even the fastest typist will
find that the keyboard correctly sorts |
everything entered without losing any
characters.

When DOS is booted on the IBM PC a
.Com file is used to set up the codes for a
particular national keyboard arrangement.
A file called Keybuk is used to configure the
version for U.K. use. The first system boot
allows the user to choose from several files.
French, Spanish, Italian and German are
among those available.

The IBM printer, which is a graphics
version of the Epson MX-80 dot-matrix
model, prints foreign character sets too. It
must be an advantage for anyone with a
thriving export business.

When programming in Basic, the
keyboard is multi-functional. Alpha-
numeric characters — both upper- and
lower-case letters and numbers — are
produced using the standard keys and shift
keys. There are two other distinct modes,
produced by pressing the Control and
Alternate keys, Ctrl and Alt, along with
the alphanumeric ones.

The Ctrl set produces a wide range of
graphics characters, mathematical symbols
and foreign letters, plus a number of useful
functions. Ctrl-H gives the expected delete
and backspace, while Ctrl-[ deletes a whole
line. Ctrl-K homes the cursor while Ctrl-L
also clears the screen. Ctrl-G gives a beep.

The Alt key provides for single-key entry
of reserved words in Basic. It applies to all
the alphabet keys except Q, Y, J and Z.
Pressing Alt with each of the other 22
produces a reserved word which starts with
that letter. For example, Alt-C produces
the word Color, Alt-E gives Else, Alt-P
gives Print, and so on.

Other reserved words are dedicated to
the easily programmable function keys.
Neither of these optional modes is marked
on the keyboard, so the system is not easy
to exploit at first. Many people seem to
have failed even to notice their existence,
but they are very handy once you are used
to them.

Basic on the IBM PC and XT comes in
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three varieties: on ROM, as Disc Basic and
as Advanced Disc Basic or Basica for short.
All are standard Microsoft types, the
smaller ones being subsets of the larger.
The disc Basics appear to load only the
extra code for disc operation and graphics,
which are called by an interrupt system
from the existing Basic ROM. This method
makes for speed and con<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>