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Cromemco System One

MicroCentre introduce Cromemco’s new System One computer,
available with an integral 5 megabyte Winchester hard disk, at a
new low price.

The System One supports the full range of Cromemco interface cards
including high resolution colour graphics, and software packages.
The choice of operating systems includes CDOS, CP/M and
CROMIX—Cromemco’s answer to Unix.

Call MicroCentre for [ Cromemcc

30 Dundas Street
Edinburgh EH3 6JI
Tel: 031-556 7354

MicroCentre Ltd

(Complete Micro Systems)
® Circle No. 101

Britain’s independent
Cromemco importer
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l 5 NEW COMPUTERS

Within a few days of one
another, IBM, DEC, Apple and Wang
launched new 16-bit micros on to the
market. The battle has started in

earnest.
3 5 IBM PC NEWS

The new IBM Personal
Computer has already generated a
mass of ancillary products. They are
now starting to appear on the U.K.

| market.

10

~REMIENWS

' 10

7 APPLE’S LISA — A

REVOLUTIONARY MICRO
The long-awaited 16-bit Apple IV has
been officially announced. Ian Stobie
previews the integrated software/
hardware architecture.

8 THE LYNX — FOR HOME
AND BUSINESS USE

Bill Bennett tests the £225 Lynx from

Camputers, which starts as a home

colour computer but promises CP/M

for the future.

8 FUJITSU

DAISYWHEEL
Chris Bidmead tries out a fast Fapaiiese
letter-quality printer.

COMPUTING ON
THE TRAIN

93

Portable micros in actior— lan Stobie
investigates word processng on the
Sony Typecorder and Epson HX-20.

(12

12

l 3 SPECTRUM GAMES

Jack Schofield play-tests a
handful of low-priced cassette games,
including the new Penetrator for the
Sinclair Spectrum.

PRACTICAL COMPUTING March 1983

COMPLITING

l 7 Michae] Trott looks at
recent books about the popular Apple
IT computer. |

sFEATLIEES

HOW TO MAKE AN
X, Y DIGITISER

Can’t afford a digitiser? Why not
build your own. J C Flower supplies
details of software and circuits for the
Acorn micros.

*EEGULARS

EDITORIAL -

The recently-announced Data
Protection Bill does not offer enough
protection against the misuse of data.

. How can you avoid ““cowboys™ when

MONDAY MORNING
COMPUTING

Start the week with Chris Naylor’s
humorous guide to micro jargon.

l l PROGRAMMING
CONFUSE-AN-APPLE

... into thinking it’s a Pet. It simplifies

the conversion of Pet programs.

! it
| ey

i

| NEE =

.' l l COMPUTERS IN,
WORKERS OUT?

' John Dawson looks at the problems of

industrial relations when companies try

to computerise.

l l SIMULATION

KSIM FORECASTING
Predict future behaviour — Adrian
Hill provides a program which uses
Julius Kane’s forecasting method.

PROGRAMMING
KNOW YOUR SORT
Part 1 of a comprehensive guide to '
sorting from Andrew Featherstone, '
with examples in Sinclair Basic.

l 2 MONKEYNUT
MYSTERY

A P L Byteswap tracks down the

murderer in Peter van der Linden’s

amusing story.

ENVELOPED IN

BBC SOUND
David Peckett presents a program for !

| displaying the sound envelope on the

{ BBC Microcomputer. 1

| l 32 PROGRAMMING FOR
DISABLED USERS

Robin Nixon pleads for software that

! can be tailored to individuals’ needs.

39

.y
& L3
3

¥ FEEDBACK i
YOUR LETTERS UZ5Bi4s £

buying a computer? Plus an
assortment of comments, corrections
and enhancements.

RANDOM ACCESS
LET’S GET LOGICAL
Boris Allan discusses axioms,

| assumptions, and different approaches |

to the logical process of argument.
|
OPEN FILE — 16 PAGES

l 3 OF FREE SOFTWARE '
More programs and programming tips
for the Apple, Commodore, Tandy,
BBC, Atari, Sinclair and other |
microcomputers.

l 7 5 PUZZLE

PRINTER’S ERROR
Douglas Tate’s printer is playing up.
Can you decipher the message?

l 7 PETER LAURIE’S
“LAST WORD"”’

Could the whole 16-bit world be a bit

far-fetched?

2SUPPLEMENT

In the 48-page supplement free with
this issue:

CHOOSING A 16-BIT MICRO
CHOOSING A 16-BIT OPERATING
SYSTEM

A o e

ALMARC SERIES 16 — REVIEW |

COLUMBIA PC — REVIEW 1

THREE NOMINAL LEDGERS |
COMPARED

COMPLETE GUIDE TO 16-BIT
MICROS ,

CHUCK PEDDI E INTERVIEW
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- ORIC:]

16 colour

real soun

® Superb styling
@® Choice of 16K or 48K

RAM

-~ @ Ergonomic keyboard with 5’
moving keys

@ 28 rows x 40 characters high resolutic
@ Teletext/viewdata compatable graphics
@ 6 octaves of real sound plus Hi-Fi output

@ Centronics printer interface and cassette port
® Comprehensive user manual

FOR HOME, EDUCATION, BUSINESS & ENTHUSIASTS.
OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: ELECTRONIC MAIL ® TELESOFTWARE ® PRESTEL
COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER

incl VAT

ORIC is no toy! Its professional keyboard, Basic language and extensive specification, will
do all you expected of your home computer, plus a whole lot more. For home, educational,
business and games use.

If you're buying for the first time beware! Only ORIC computers offer full colour capability for under
£100 and the most powerful and comprehensive micros in their price brackets. 4

So whether you're just starting out, or upgrading existing equipment, make the professional decision
and choose ORIC. Send for our comprehensive brochure NOW, or better still, order your ORIC today.
Delivery is around 28 days with a money back guarantee
if you're not delighted.

Clip the coupon below, or call our
telesales number ASCOT (0990) 27641.

| puter System , - ‘
ORIC PRODUCTS INTERNATIONAL LTD Sy casmee ondnrs

Prices | ORIC-1 16K RAM ‘ £ 99.95 *Please delete/complete:  Name ‘
ORIC-1 48K RAM [ Tsie095 " addressL L L L L 1111 LI
lenclose a cheque/
ORIC CommunicationsModern | | & 79.95 PO. payable to: (0 Y Y T I Y O o A
: ORIC PRODUCTS
[ PostageandPacking |  |& 59 R roDCely S I Y I O
Please charge my Access, Barclaycard LIMITED | | L | i =i 1 |

Amex, Diners Club account no. for &

If you require a brochure
please tick D

LI LBl Ll bbbl LIl i L] ecicl No.102  ©Copyright ORIC PRODUCTS INTERNATION?
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GOVERNMENTS have a habit of
‘‘manage” the news, and the timing of
controversial bills is one way to do so. It was no
surprise, then, that the Home Office’s Guidance
Note on the Data Protection Bill arrived on the
editorial desk on Christmas Eve.

British governments have a bad record when it
cones to secrecy. Vast mountains of innocuous
and often irrelevant “‘secrets’ are expensively
kept secret from the Great British Public
though not, apparently, from any foreigners |
who want to know, as the recent spate of ““spy
scandals’ amply testifies. Now you might think
this would make them keen on having a
comprehensive data-protection bill. Not a bit of
it. It looks as though the government has been
pushed into tabling the current bill only for
commercial reasons.

What interested parties such as the British
Medical Association want is a fully-fledged data-
protection authority, as was recommended by
the Lindop Report in 1978. This DPA would
naturally want to guard against the misuse of all
data, including written records, as medical
records are by and large still not computerised.
The government certainly does not want a
powerful Lindop-type DPA. A cynic might
suggest this is because the government’s own-
agencies are among the main misuers of such
data. In any event, the data-protection bill now
scheduled for Parliament only applies 1o data
held on computers.

The commercial reason for this is that the bill
represents the minimum that will enable the
U.K. to ratify the European Convention for the
Protection of Individuals with regard 1o
Automatic Processing of Data, which we have

uying to |

already signed. Without this ratification, British
companies stand to lose millions of pounds

data?

worth of business ‘processing data for other
EEC countries.

There is another way in which the bill
will benefit the British computer industry: hard-
ware and software will have 10 be modified to
meet its conditions. According to the financial
memorandum which accompanies the bill, the
government will have to spend £34 million on
this in the first two years. Local authorities and
other public bodies will probably have to spend
around four times this amount. The cost to
private companies could be enormous.

The bill says, ‘‘appropriate security measures
shall be taken against unauthorised access to, or
alteration, disclosure or destruction of, data and
against accidental loss or destruction of data.”
The computer expert who can guarantee that
kind of security stands ro make a fortune.

The subject of data items is allowed access *“at’

reasonable intervals and without undue delay or
expense’’, and to have data corrected or erased.
However, Part IV includes a large number of
exceptions including that catch-all of ‘“national
security pruposes’’. Specific exceptions include
data used for crime detection, the assessment of
any tax or duty and immigration control. In
addition, the Secretary of State is empowered to
prevent a subject having access to health and
social work data. |
Home-computer iiséi's will be relieved to learn
that they will not have to register their personal
databases. As with home tape recording, the
individual is beyond the reach of the law. And in
any case, such data is not likely to prove
damaging in the long run. But there is no reason
why, for example, tax records or the Police
National Computer should be similarly beyond
the law. 1f they are, 1984 threatens to arrive right

Paone
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This year's Intel Fair proved to be more than just the formal
announcement of the Intel 8086 microprocessor.

There were some important announcements on new
software available for the now-established 8080 micro-
processor and some impressive exhibits.

The 8086 is the highest-performance intel computeiito
date, and, claims Intel, “capable of providing a
performance equivalent to today's top-of:the-range mini-
computers”,

The 8086 is source-code compalible with the 80864 and
with 8085 via a translator package which will convert most:
of the 8080/8085 source code into code for the 8086.

The 8086 provides al| the.features of the 8086A plus
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16-bit arithmetic. signed eight- and 16-bit arithmetic
{including multiply and divide), interruptible byt string
operations and improved word manipulation.

Also included are such minicomputer-type features as fe-
entrant code, position-independeant code and dynamically
relocatable programs.

For commercial applications the 8086 is capable of
addressing just over one megabyte of memory, by means
of a bank of registers designated the segment register file
which is used to augment the 8080-like 16-bit (64K)
addressing capability. Basically four bits are added to the :
addressing signals which'allow for the sélegtion of 16 4K
segments.
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WATFORD ELECTRONICS

33b Cardiff Road, Watford, Herts, England

ALL D

Tel Watford (0923) 40588. Telex: 8956095

Computer

;

IC’'s
1702
1802CP
2112.2
21141-300n
21141-200n
2147-3
2532-450n
2564

3343
ICMOS 2114
4B16A 100nS
4864 364k
5101
8116 150nS
6116L 12008
61171000

6530 RRIOT
6532 RIOT
6545CRTC
6551 ACIA

9

| AM26LS31C
AM26LS32A
AY 3880
AY 31095
AY31270
AY 38910
AY 51013
AY 51350
AY 52376
AY 53600
COM8017
COM8116
bMB131
OP8304BN

CRYSTALS

32 768KH
TMH,

1 6MH2
18MHe
1843M
20MH,
32768M
357594
36864M
4 0MH,
4433619
5 0MH2
60MH/
6 14aMH2

100

12 OMH,
12 528M

1431818 170

0
125
125

| DS369IN
DS8BLS 120N
DS8830 1
FD1761
FD1771
FD1791
¥D1793
¥D1795
FD1797
HD26501
HMB1676
IMB402
INSBOGON
INSB164N
MC1488
MC1489
MC14411
MC14412

MK 3886 2M
MM52800
MM5303
MM5307
MM5387A
MM538174
RD32513L
RO 32513U
SFF9B364E
SPO256AL2
TMS27163
TMS4164 15
TMS601 1
TMS9928
TMS9929
TMS9995
ULN2003
UPD7002
2808
28CPU2.5
ZBOACPU
2808
Z80CTC
ZBOACTC
ZBODART
ZBOADART

2ZN425EB
ZNA2BEB
2ZN427EB
ZN428E
2N428EB
ZN459
ZN1034E
2ZN1040E
ZNA234E

745571

751078

16 OMH,
18 OMH.
18432M
19 968M

75450
75451/2
75454
75491,2
748112

VAT

DRAGON

The family computer

EVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS:
CASH/CHEQUE/P.0.S. (OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA-
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AZJD rE‘XPORT
INQUIRIES WELCOME. (P&P add 50p on all cash orders). Unless stated otherwise
ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15°% TO THE TOTAL
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO

ATURDAY AMPLE FREE CAR PARKING SPACE AVAILABLE.
; ITY P PHONE WATFORD {0923) 40588

2532
2732
2764
4116-200n
6116
6522

330p
350p

300p

®TEAC FD-50A Single Uncased 40
track S/sided 100K £125
®TEAC FD-50A Single Cased 40 track
Sisided 100K £180
® TEAC FD-50A TWIN Cased 40 tracl

Just ‘phone your order
through, we do the

T mwah M| Fest.
J

S/sided 200K £335

®TEAC FD-50A Single Cased 80 track
S/sided 200K £238

®SIEMENS FDD 100-5 Cased, Head
Motors, track zero, micro switch
motor control PCB with read write
and control electronics plus cable.
Special Apple compatible

@ Apple Disc Interface Card

® Apple 80 Column Card

@ 2 Drives Daisy chain cable

® Single Drive Cable

® 10 Verbatim Diskettes 5} SSSD  £20

® 10 Verbatim Diskettes 5} DSDD £30

#® 10 Verbatim Diskettes 8" SSDD  £30

JUPITER ACE

Microcomputer. Uses the Ultrafast

FORTH. Has 8K ROM 3K RAM,

32 x 24 display. User definable

characters, timer fast cassette inter-

face, all controlied by a ZBOA CPU.
Only: £78

ULTIMUM

WATFORD's own most versatile
MICRO EXPANSION SYSTEM. ldeal
for interfacing with APPLE, ATOM,
DRAGON, PET, RESEARCH
MACHINE, SPECTRUM, SUPER-
BOARD, UK101, VIDEO GENIE,
ZX81, etc.

Low cost, high spec. As published in
Practical Electronics starting from
November 1982 issue:Send SAE for
details.

NEC PC8023-C

" PRINTERS
price includes
FREE 500 sheets of paper

MX8O0FT/310’" Tractor & Fic-
tion Feed 9 x 9 matrix, 80 col-
umn, speed 80cps, Bidirectional,
Centronic Interface, Baud rate
110-960 (RS232) Hi-res, Bit im-
age graphics, Subscript &
superscript, Italic & Underlining
facility. Fully guaranteed. Only:

£324 (carr. £7)

MX100FT/3 136 columns, 15"

carriage, plus all the facilities of
MX8OFT/3
Only £425 (carr. £7)

Europes most
popular printer

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|

BBC
Micro UPGRADE PARTS

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

® 16K Memory (8 4816AP-100nS] BBC1
£18.

® Printer User I/0 Port BBC2

® Complete Printer Cable 36

® Ossc Interface Kit BBC3

® Analogue I/9 Kit BBC4

@ Serial 1/0 Kit BBCS

® Expansion Bus Kit B8C6

® Model A 1o Mode! 8 Upgrade
Kit £45.00

® Joysticks for BBC {per pair} £12

. @ Complete range of Connectors &

Cables available. Send SAE for list.

We specialise in BBC Peripherals,
Software and Accessories. Just

£12.00
£41.00
£6.75
£7.50
£6.50

1DC CONNECTORS
PCB Plug
Speed with laich
block
type

Pins  Pins

10 way 90p 99p
16 way
20 way
26 way
34 way
40 way
50 way

Strt Angle

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

phone us for your requirements.

Ways
Female
Card Edge
Connectors

Female
Header
Socket

SEIKOSHA GP100A

Price
includes
FREE 500 Sheets

Unihammer Printer,

gives normal and double

width characters as well as dot
resolution graphics 10" Tractor feed.
Parallel interface standarcl. £175 {£7 car.
SEIKOSHA GP250X Only: £235 (£7 carr.)

' ® Spare UV lamp bulbs

RIBBON CABLE

- Price includes
SOFTY-2 FREE 2532
Softy is an intelligent EPROM Programme
& Emulator. Has Memory Map, TV
Display, RS232 & Centronics /P & O/P.
Copies, Emulates and Programs
EPROMS. RS232 & Centronic routines
standard. Includes PSU. Price: £169

Grey Colour

Price per Foo1

tiglate display filter.
12MHz; Res 750 lines,
or high; 240V, 50MHZ.

Black & white £89

specially
designed 4K
Ultimate
Monitor IC
for UK101 &
Superboard

Onlv €10.

JUMPER LEADS Ribbon Cable
Assembly DIL Plug (Headers)

Single Ended Lead 24" Long

Lenglh 14pin 18pin
24 145p  165p
Double Ended Leads

185 205p
215p
2350
250p

24
36

210p
230p

IDC lemale receptacie wmper leads
34way 4way

247 20way
1 end 160p
2end 290p

26way
200p
3700

14pin
16pin
2300
100

DIL PLUGS [(Headers)

Green £95
Amber £98

Zenlth 12" Green Monitor

VIDEO MONITORS

A choice of 5 attractively finished
video monitors with a smoked an-
Bandwidth

ACCESSORIES

® TEX EPROM ERASER. Erases up to 32
ICsin 15-30 min. £33
® TEX EPROM ERASER with incor
porated Safety 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 inciuding the Elec:
tronic timer. f44
£9
® Power supply regulated, overload pro-
tection variable: 5V 10 15V @ HA £38
® Multirail psu kit including Case. Out-
put: =5V 5A; +12V, +25V, -5V,
—12V ( 1A, Only £39 (p&p 95p)
® Atiractive Beige Brown ABS CASE tor
Superboard UK101 or Home Brew £26
® C12Cassettes in Library Cases 40p
® 8" Fan fold paper (1000 sheets)  £7
@ 9'” Fan fold paper (1000 sheets) £7
©® Teleprinter Roll 250p
® UHF Modulator 6MH2 280p
® UHF Modulator 8MH2 450p
® Stack Pack the unigue stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers {10 sections| in-
cluding labels. 250p
3 Stack Pack incl. 10 off C12 Computer
Casseites. 550p

EDGE CONNECTORS

.156

TWO ROWS

2x18 145p
2x22way 200p
2x 23way

2 x 25way

2= 28 way

2 x 30way

2 x 36way

2 x 40way
2x43way

1P 729

127

£114 ‘J
£118 :

£85 ‘ - S e

218p

24pin  40pin
240p 380p

300p 465p
315p 490p
345p 540p
375p 595p

Bpin
14pin
1 6pin

18pin Parallel

AMPHENOL PLUGS
24way IEEE
36way Cenironics

Female
560p Pins
DIN41617
3lway
41612 A-B

170p

20pmn
22pin
24pin
28pin
40pin 28way

260p 300p 20way

480n 525p

ZIF DIL SOCKETS
24way

285p
300p
360p

2 - 32way
41612 A-C
2- 32way
41612 ABC
3. 32way

EURO (DIN) CONNECTORS
Male

Strt. Angle  Strt. Angle
Pins Pins Pins

325p 220p 295p
325p 240p 300p
385p 260p 400p 1D

D CONNECTORS: Miniature

Male

Yway Is w.lv 25 wuv 37 way
80p 110; 60p  250p

160p 210u
120p 1300
Female
Solder 110v  160p
Angle 1655 215p
Pins  150p 180n
Covers 100p 951

B v

Soider
Anyle

175p Pios.

240p
100n

29y SHYp S

® Circle No. 103
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Avoiding the cowboys

LAST YEAR [ began to consider the purchase of a microcomputer.
Bearing in mind what | wanted to do and how much { could afford,
the Sharp MZ-80B with a P6 printer and twin floppies emerged as
the system I should buy. I read all I could about the equipment, and
not a bad word was written: flexible, very reliable, a winner if ever
there was one. ““This sounds like the one for me”’, I thought.

Because [ was unsure from where to buy the equipment — 1 was
looking for areputable supplier who could, if things didn't do quite
as they should, provide the necessary service to put things right — |
wrote to Sharp who subsequently advised | consult a particular
dealer. I visited the dealer, and being satisfied to that point placed
an order.

The equipment was-delitfered a little fate — but never mind, it’s
my new toy. Within six days the printer packed up: the printer head
moved across the roller, but the pins wouldn’t fire. I returned the
printer and within two days got it back. Hurray! Within ten minutes
the printer failed again. This time the dealer collected it. After seven
days I got it back again. On each occasion the printer was returned
to Sharp at Manchester for repair. The dealer didn’t seem to know |
how to repair it, even though it was alleged only to be.a fuse on the |
first occasion.

Surprise, surprise, another seven diys — you guessed it, the
printer failed again. To add insult to injury, the dealer suggested
that the processor was at fault and was causing the printer to fail.
This from someone who couldn’t even mend a fuse.

At this | wrote to the dealer and to Sharp, sent the lot back and |

placed the matter in the hands of my solicitors. That was the |
beginning of June. They're still trying to sort out the mess.

However, upon making further enquiries I still receive noises that
MZ-80Bs are reliable, fantastic and all that. Since the MZ-80B had
the spec I was seeking 1 thought: ““Well, the one | had might just
have been one of the last they made on a Friday afternoon — evenif
it wasmadein Japan.”’ SoIsent out 10enquiries to all parts — from
Aberdeen to Newton Abbott — 1o all those who I could find who
advertised they supply MZ-80Bs. Only five bothered to reply even
though a replied-paid envelope was included.

I thought it would be a good idea to see a system up and running-
— ideally one of those many satisfied user I keep hearing so much
about. Of the first three dealers 1 approached the idea of giving
away customers’ telephone numbers is definitely against policy.
Although 1 still continued to hear fantastic noises praising Sharp
systems, no one was able to produce one.

What do you have to do in this world to buy a micro without
running the risk of being taken for a ride? All I want is a micro that
will do the things people keep on saying it will do.

J W. Russell.
Cannock,
Staffordshire.

@ Mr Russell finally purchased an MZ-80B from a local camera
shop for £886 including VAT, but itis unable or unwilling to supply
discs and a printer. He is still looking for them.

rather than the reverse. A-casg of
tail wagging dog?

The first company to pro-
duce a flexible materials-
management system — or, more
strictly, a meta system — can be
assured of a large market. What
is needed is a structure capable of
assimilating existing, proven
heuristics and running the result
on a variety of mainframes and |
minis. Then wyatch things
happen. A

In the meantime, stick to your
last. Micros are great toys but of
little relevance to the mains-
stream industrial scene.

Commercial software

THE PATENT LACK of under-
standing of British industry in
Practical Computing’s January
editorial goes a long way to
explain why computers have not
generally been used industrially
at anything other than the
essentially trivial order-
processing or accounting level.
Contrary to your assertion —
or more accurately the NCC'’s,
which you endorse — most
middle managers, at least in the
engineering industry, are only
too keen to use computers. The
problem is that the computing

industry has not delivered. v 'ds. ﬁ::“:'
There are two approaches to, ﬂl; eﬁ 3 s
for example, computerising serkshire.
production ~— the in-house and .

the package. Developing in- Pub stocktaking

WE READ with interest the article,
Stock Answers from a Husky
in the January issue. We
‘“‘trainers’’ do quite a lot of work
with tenant and free-house
publicans in the South-West,
and we know several publicans
who run their own stock-control
programs using microcomputer

house software is prohibitively
expensive. DP people might be
paid an average £18,500, middle
managers are most certainly not.
The package approach is equally
fraught: the vast majority of
packages require company
systems to adapt to computer
industry-designed concepts

Our Feedback columns offer readers the opportunity

of bringing their computing experience and problems

to the attention of others, as well 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. J
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equipment costing under £600| in the pub trade a bottle is a
including printer and floppy |- bottle is a bottle, nota 1.2 bottle.
disc. K Mayman and G Tarling,
Our personal experiences with | Bristol Polytechnic.
the few publicans installing their |
own microcomputers — out of
the 300-plus we have met in the |
last two years — are that it is the
computer-enforced change of
approach, from the slap-happy,
leave it to next week, my |
accountant will do it approach,
to the methodical routines
required by the computer that ‘
brings about the real saving. The
computer -ensures stock is
counted, checked and watched,
and that theoretical takings
coming from stock consumed,
valued at bar-sale price-list value
are regularly compared with

BBC disassembler

ON ENTERING the disassembler
program for the BBC Micro
printed on pages 136 to 138 of
the January 1983 issue of
Practical Computing 1 found
two mistakes, one obvious and
one noi so obvious, that readers
may be interested in noting
before getting too exasperated.

The first one occurs on line
260, where a portion of the line
appears to be missing. The line
should read:

actual takings. 269£%AT,/?‘ ‘,Q h

God bless this black ng, the “gLX TN Y o0 “& %,,
computer. We have tried all wgo X ee
ways to persuade publicans that | ** - 8; &K
stock control is probably more | (&Y, (&)

important than money control.
The black box converts them in
two minutes.

One point: why does the
stock-taking profession still deal
with dozens and tenths of
dozens? Surely it is history,
harking back to the time when
valuations had to be carried out
by ready-reckoners, etc. Our
home-gown micro program
converts dozens to units — it’s
only a two-line input. After all,

Each data string should ¢ontain
seven characters including
spaces.

The other mistake is on line
800 where the last number on the

corrects op code 7E to
ROR nnn, X
not ROR nnnn as it would be if
|Tine 800 was left unaltered.
However, once corrected, the

(continued,on next page)

g

[ line should be 77E not 67E. This .

Feedbaclgm—=—=—




_-———“Feedb ack:

(continued fron previous page)
program runs beautifully, and
very quickly. [ find it very useful
indeed.

Martin Cresswell,

Sutton Coldfield,

West Midlands.

@ We apologise for the fact that
part of line 260 went myster-
fously missing. It was on the ‘
listing we sent for reproduction. |
{

JOHN LEACH'S exellent disassem-
blter for the BBC Micro
published in the January issue
can be made still more informat-
ive using these additions and |
amendments — see panel.

Operating-system calls are
identified and labelled in the
right-hand ASCIIl character
column. Reducing the Tab
settings in lines 1250, 1380 and |
1500 by two or three positons
will centralise the display on the

screen. ‘
Elvin Ibbotson,
Idridgehay,
Derbyshire.
Chalk and talk

IT IS UNFORTUNATE that in the
editing of my article on Prolog
for historical simulation
published in the December 1982
issue under your title Revolution
in Education you imputed to me
views that I do not hold. You
added an introduction: ‘‘Gone
are the days of blackboards and
textbooks if Richard Ennals’
ideas catch on’’, implying that |
the use of microcomputers was
intended to replace such con-
ventional means of teaching.
The point of using logic in the |
classroom and logic as a
computer language is (o extend
the student’s learning capacity,
providing a more powerful
context for the use ol black-
boards and textbooks, which
will have a role as long as
children are taught in schools.
Richard Ennals,
Hampton,
Middlesex.

Humble pi

THE WRITER who described the
Sharp PC-1500 in the survey of
portables — January issue, page
101 — states that **divide 22 by 7
and = is approximated to 10
significant digits”’.

1t is not. It is approximated to
less than four significant digits.
You can write as many or,
indeed, whatever decimal digits
after the first three as you or the
computer pleases, but the
approximation is no closer.

If you really want a rational
fraction that approximates w to
10 digits, use 3,235,853
1,030,004. Most people use the
familiar and easily
remembered 355/113, which is
carrect to six decimal digits.

R A Fairthorne,
Farnborough,
Hampshire,

“Primitive”

misleading

THANK YOU for including details
of our Addressbook mailing list
package in the January issue of
Practical Computing. While the
facts quoted are accurate, |

other than mailing-list manage- !
ment is advised to look at
Frontrunner, which at £190 may
well be the answer to their
problems. They will certainly
find that definition of data-entry |
forms, data-checking rules, etc.
can be easy .and straight-
forward.
Jenny Philips, |
Decision Technology, |
East Molesey, |
Surrey.

United we stand

ASTHEOWNER of @ ZX Specirum ‘
1 am fed up with the running
argument between Spectrum
owners and BBC owners as to
which is the best buy. It is
obvioius to anyone with half a
brain that the BBC is a better- |
quality machine than the Spec- |
trum, but I can show that the
Spectrum can be expanded to

| equal the BBC for less than the

am rather concerned that your |

description of this software as
“unashamedly primitive’’ may
convey a somewhat misleading
impression.

Addressbook is undoubtedly
simple to use, but the capability
has not been sacrificed to
achieve this. In fact, the range of
facilities provvided rivals that
available in the ‘““middle range”
products to which you refer.
Sophisticated sclection, includ-
ing “‘soundlike’” comparison,
sorting, updating and reporting
facilities are all supplied as part
of the standard product.
~Addressbook owes its simp-
licity and power to the fact that it

was produced using our |

Frontrunner application-gener-
ation package. Anyone looking
for user-friendly data-manage-
ment software for an application

BBC disassembier.

&FFF7
1510 IF NBYTE% <3 THEN 1540

1550 NEXT
1560 PRINT ” # : ENDPROC

225 FOR | =1 TO 13: READ OS§(l), O$(l): NEXT

265 DATA OSFIND, & FFCE, OSGPB, &FFD1, OSBPUT, &FFD4,
OSBGET, &FFD7, OSARGS, &FFDA, OSFILE, &FFDD,
OSRDCH, &FFEQ, OSASCI, &FFE3, OSNEWL, &FFE7,
OSWRCH, & FFEE, OSWORD, &FFF1, OSBYTE, &FFF4, OSCLI,

1520 MOS=" " : FOR 1% = 1TO 13: IF
LEFT$(SMOSHOW %,5) = O$(1%) MOS$ = O$(1%)
1530 NEXT : IF MO$< > " » PRINT MO$:; : GOTO 1560
1540 FOR 1% = 1 TO NBYTE% : Q% = PCGET %(1%) :
IFQ% > = &20 AND Q% < &7F PRINT CHR$QY%; ELSE PRINT ”

difference in price but at greater
trouble.

The point is that both
machines are British and as such
it should be obvious to the
owners of British machines that
there are many imported
machines on the market. The
machines are claimed by their
manufacturers to be, for
example, “‘the finest home
computer that money can buy”’
or “the Oric 1 is the profess-
ional alternative for home
computing”.

So let’s stop stabbing each
other in the back, or these other
computers are going to attract
sales from potential Sinclair or
BBC buyers because the buyers
don’t want to get mixed up with
the argument. This means that
software and hardware will not
have such a big market and will
therefore cost more.

One final note. It has been
suggested by many that the
forthcoming Acorn Electron is
intended to be a Spectrum
beater. This is not the case. The
Electron is primarily intended to
do for Acorn wat the Spectrum
or ZX-81 does for Sinclair. It is!
supposed to make money.

L Dundon,
Tidworth,
Hampshire.

Bad taste

I FIND your editorial in the
January issue in somewhat bad |
taste. Like many others, you
make assumption that infor-
mation technology begins and
ends with. an underpowered |

microcomputer with no prac-
tical software.

There are a laige variety of
products on the market, and a
recent promising trend for

systems to be actually made in |
| the United Kingdom rather than |

imported at inflated prices.
hardware is totally unsuitable
for use in a business environ-
ment, and the number of good
program packages available is
very small. Perhaps 1982 should
have been named ‘‘the year of
the computer cowboy’’.

Undoubtedly management
would be willing to accept
systems when they can see them
working reliably, and will buy
them from a supplier who will be
in business in the future, can
service the equipment when it
breaks down, and employs staff
who understand the requirments
of an end user.

On another aspect of IT, if
you wonder what has become of
Prestel you might be interested
1o know why we arenot selling it;
British Telecom wants to charge
us £275 to be registered, 15p per
minute connect time, plus 70p
per minute for the call on top of
the charge per frame.

Finaily I might add that I do
sell microsystems, | am pleased
to be a member of a professional
body, the BCS. but am not
married, have no children, and
certainly do not live in Surrey.

Jim Watt,
Future Systems,
Gibraltar.

Spectrum security

FOR SOME MONTHS I have been
using a code routine for the ZX
Spectrum which incorporates
the Line command. It occupies
245 bytes as it stands, but by
reducing on-screen comments o
a minimum it can be fitted into
117 bytes if memory is short. It |
has the advantage that any
combination of characters can !

be used for the code, Z$, and it |

can be of any length.

It is also easy to change, so
could be altered every day or
every week if required. The
number of attempts permitted
can be -varied by changing line
9994,

The main program starts at
Jine 10, but must end with a Stop
statement to prevent it running
into the code routine. It should
be Saved in autostart mode:

SAVE “name’ LINE9990
It goes without saying that the

{continued on page 13) |
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NEC.PC-8000 Perronal Computer.

~ NEC turns 28 years of computer experience
| to your personal advantage.

It takes a great computer company to make a great personal computer.

[ And from the start, NEC has been a pioneer in computer technology. In fact,

we invented the all-semiconductor comptiterin 1959. Now, hundreds of

) innovations later, we’ve made it personal!

We present the PC-8000, a powerful and friendly business tool that can

I‘, help you get more done in a day than you ever could before. It combines some

of the most reliable hardware on the market with application packages designed

to.make the most of its unique features. In -addition, the PC-8000 accepts

sopular CP/M® business software, making its possibilities virtually limitless,
The entire PC-8000 system is now available through better computer

dealers across the country. And that means more than hardware. It meang

effective software, the finest documentation and extensive training to help

you get the most from your personal computer. So why
not turn.our system to your personal advantage now. NE

{CP/M 1s a registeréd trademark-of Digital ResearchThcef Nippon Electric Co. Ltd.
i : . % " Tekyo, Japan

N

NEC BUSINESS SYSTEMS {EUROPE) LTD:
NEC House, 164/166 Drummond Street,
London N.W.1 3HP UK

Telephone: 01-388-6100 Telex: 261914

e n— — — — s it My — s i T — - T—— o i St — T WO o W e ittt Sttt S et~

Write for more information  NAME . | — _
about the NEC PC-8000.  COMPANY___

ADDRESS _ S _
Attach this:coupon to your letterhead and mail it to NEC BUSINESS SYSTEMS (EUROPE) LTD., NEC House, 164/166 Drummond Street, London N.W.1 3HP, UK.
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Let Commodore

expand
your horizons.

VIC 20 is the finest home
computer that money can buy.

'And the better you get to know
it,the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly-growing
selection of programs, embracing
business systems, entertainment,
education and many applications
in the home.
~ Every program in the series
has been designed by experts, and
chosen for its quality and value
for money. |

VIC business software covers
awide range of applications,includ-
ing spread-sheet analysis, stock
control, information hand]jng and
word-processing.

A mind-blowing range of
games including Scott Adams’
world-famous ‘Adventure’ series.
~ Advanced space games, includ-
ing the sophisticated ‘Omega Race’

Learn subjects as diverse as
English Language, programming,
and biology: to add to your understanding an

And ‘home’ software ranges  enjoyment of computers and
from IQ tests to Robert Carrier  computing.
menus. There’s even a special “VicSof

In addition, there is a range Club for VIC 20 enthusiasts,
of VIC software, like programmers’ with many advantages includin
aids and graphics packages— special offers to club members.
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complete the coupon and send to:
The Commaodore Information Centre,
675 Ajax Avenue, Slough, Berkshire SL14BG.
Telephone: Slough {0753) 79292.

P_(?EES RANGE FROM £4.99 t0-£24.95 INC. VAT

Name
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-letterquality

W printing

Y from your micro
nder £500

Minimum controls..Snap-on
daisywheels. Drop-in ribbon cassettes.
The TP-1 is as easy to use as it is-readily
affordable.

, Now letters, documents, forms,
reports, price lists and data sheets — all
can be printed with the image you deserve.
For instant information, complete and

The Smith-Corona TP-1
Daisywheel Text Printer. "
Fully formed executive
quality printout. Letters of real
character. For the price of a
matrix printer.

The TP-1 costs just
£485, plus VAT. Interfaces with
all popular microcomputers (Serial, ; _

Parallel and (EEE). , B — — — - —————E

i’ - —
; 7 - |
Can be used with word processors ; gx BpLeECochc) Ltdd.. (E\?\/rs/rédé)\ndusmal Centre, |
or small business systems. Butel-Comco Limited | 2 " 03¢ -ondon Q i
Garrick Industrial Centre, ¢ @S, send details of the TP-1. .
Carrick Road, | Name - —
| London NW9 6AQ. 1 . 0 - i
Telephone: 01-202 0262/2277 | panyfccupation |
Telex: 47523 : Address :
] )
: Tel. - :
)
: Computer details; :
]
. I Mak Model interface...
Technology for business ! = xe NG — H
1 Software application :
W ph R o el i e =

A Butel Technolagy Company - Consultancy - Software - Turnkey Systems - Microcomputers - Communications and Terminal Equipment
@ Circle No. 106.
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Code routine.

9991 PRINT “Enter code:-”
9992 INPUT LINE Y$ : CLS

| deleted.”
19997 GOTO 9992

9990 LETc =0 : LET Z$ =+12345"

9993 IF Y$=2$ THEN GOTO 10

9994 Let c=c+1:IFc >1 THEN NEW

9995 PRINT *“Not correct. Enter again!” : PRINT "'

9996 PRINT FLASH 1; *“If not not correct this time program will be

| (continued from page 8)

code should be easy to

remember. Using the first act of

Macberh will ensure that

programsare very secure, butisa

little prone to typing errors and
{apses of memory.

W H Roberts,

Pencoed,

Mid-Glamorgan.

Knight's square route
I BELIEVE that the answer given
to the November puzzle is not
the best. The sequence:
2+3XxX5x7x8x9x4-1
gives the result of 50,399
Andrew Burton.
Tarporley,

Cheshire. |

Spectrum supporter

AFTER READING Bill Nichols’
letter in January’s Practical
Computing | decided 1o inform
you of my experience with
Sinclair. Mr Nichols’ letter is
completely truthful, in fact I
received my Spectrum in 24
days.

In answer to Simon Clark’s
letter, I should like to say [ am
delighted with my Spectrum. 1
have used a BBC Micro often at
school and find it very good, but
I prefer the ZX Spectrum.
Although, on paper, the BBC is

the betier computer, | find the |

Spectrum’s Basic beautifully
easy to use.

As for the criticisms of the
keyboard and Basic entry,
complaints are unjustified. The
keys were a pleasant surprise and
are nice to use. The Basic word

| entryiseasy and very versatile, in

fact more so than the ZX-81.
Robert Marsh,
Chesterfield,
Derbyshire.

| 45 from $FDED to $FDFO. This
| bypasses DOS so that the print
instruction at line 45 cannot be
| misinterpreted as a DOS
| command.
| If the program is to accept
Ctrl-L, Cursor Return, as the
last item of a line of text, it seems
to me that it is first necessary for
the program to be able to find
out whether a CR read from the
| bufferisjust that. Ifitis, then the
| program should treat it as simply
| another character in the line
instead of forcing a resel.
Changes to the source file will
effect this. After line 136, insert:
137 INY
138 CPY TEXT

| 139 BEQ PATCH
140 DEY

After old line 151, now line 155,
insert:

156 PATCH DEY
157 JMP PUTIT

W Anderton,
Hampton,
Middlesex.

Football crazy

ON PAGE 21 of January’s
Practical Computing you say
that “‘pools prediction programs
require data to work on, the
more the better’”. While this is
true of some programs it is
certainly not true of all.

The former type operate on
;the principle that, if a given
sequence of results occurred at
some in the past then that same
sequence is likely to be repeated
this week.

A much more reliable method
is based on current form,
obtained easily from league
tables and published sequences
of recent results. Mayday Soft-
| ware currently offers such a

program. It is called Predict and
runs on the BBC Micro, models

Apple formatter A and B and costs only £4.99.
1 EXPECT that by now Philip Users can easily tune it them-
Colmer — Feedback, January |selves without any reprog-

1983 — will have found a way | ramming by simply changing the
round the two quirks that he | weightings given to each
describes in M J Parrott’s Apple | prediction, thus constantly
text editor. If not, he may like to | improving the predictions.

try my solution, A G Ashley,

To prevent Ctrl-L from Mayday Software,
incorrectly causing the program | Stanmore,
to rerum, change the JSR at line ! Middiesex. [J
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Kuma ComPuters (!\
G Lot e A lelted &

PROFESSIONALS IN SOFTWARE
APPLICATIONS:INTERFACING
Sirius - 1. 2
The best price/performance
you’ve ever seen on a
personal computer: £2395 + =
VAT For 128K, 1.2 Mbyte,
16 bit, available software i
includes:- CP/M86, MSDO, ‘. %7}
Mbasic, COBOL, PASCAL, :
FORTRAN. etc. W~

Osborne - 1:You can take it
anywhere. CP/M + 64K RAM, ¢ -
Dual discs interfaces and
Wordstar, Super Calc,
Mbasic. All for £1250.00 +
VAT. Askus about additional software:

ANNOUNCING
THE NEW HX20

Newbrain:

The only professional micro

of this size: Phone us for
i

<t et T

-l-l‘ o~
Y
AYY pheindun oy fhryi-t

immediate FREE delivery
SOFTWARE CATALOGUE

Newbrain AD with onboard
display £229. + VAT. "~

SHARP A + B;

Computers and systems -
with a Wealth of software
applications programs.
“WDPRO’’ Wordprocessing-
Database, Accounts, Mail
Lists etc. Phone Now for our
new Autumn 170 Program Catalogue.

'SHARP = KUMA = SOFTWARE .

Printers: .
Matrix-from€£380.00 + VAT

Epson Mx 80F/T3 NEC (C.itoh)
Daisywheel - from £476.50 i .

+ VAT. 5
Brother 8300 Tec Star Writer

N "

Applications: .
Direct experience of office applications,
phone us for advice on ledgers, stock
control, payroll and word processing.

Software: the established leader for Sharp
Computers.

Kuma Computers Ltd.,11 York Road;
Maidenhead, Berks. SL6 15Q.

Tel: (0828) 71778/9 Telex: 849462 TELFAC Kum j

O B

| Sharp 3 Osborne (Name ... ..... ...
| Newbrain(] Sirius-1 [ Address ...
L o e Ry e
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What can sixteen CP/ M users

ACCRON—Multi Processor Series —
Microsystem

The ACCRON -Multi Processor Series —micro-
system is a breakthrough in fow cost high
performance multi-user SI00 micro computers.
Based on the Service/User Processor principle, a
single ACCRON -MPS system supports up to 16
users, where each user has its own Z80A, 64KB
RAM and an RS 232 |/0 Port on a single S100 board.
Each User Processor runs under its own dedicated
copy of the CP/M operating system. All users share
the common resources such as disks, magnetic
tapes and system printers. These shared resources
are controlled by the Service Processor with its own
dedicated Z8OA and 64KB RAM running under
DPC/QS; a proprietary Distributed Processing
Operating System.

Zero CPU Degradation!

Unlike single-CPU timesharing multi-user
systems {e.g. MM, OASIS, MVT-FAMOS etc)) where
system throughput degrades as additional users
are added, the ACCRON-MPS system has no CPU
degradation at all. Since each user has its own self-
contained processor and memory you can now have
minicomputer performance at micro computer prices.

its Expandable

You can start with a single-user floppy disk
system and (field) upgrade it to multi-user by simply
adding a Service Processor running DPC/0S and
more User Processor boards as and when required.
Large capacity hard disks, magnetic tapes and
more printers may be added at any time without
any hardware or software redundancy.

CP/M Compatible

Use of the industry standard CP/M operating
system means that a wealth of readily available,
reasonably priced, system and application software
will run on your ACCRON microsystem without any
modification. Upgrade to multi-user, where
simultaneous access of shared data files is required,
is easily supported by the inclusion of simple file or
record locking routines.

4

User Friendly DPC/0S

The Service Processor and DPC/0S provide
an easy to understand and user friendly interface
for common access to shared resources such as
disks, magnetic tapes, up to four spooled system
printers or any other peripheral that may be
attached to your system {such as a telex-tape
punch). Simple routines handle record and/or file
locking and prevent “interleaved” or “fatal embrace”
file update sequences. DPC/OS aliows for both
private and shared disk space. Interprocessor
message communications, scheduling and batch-
submit facilities are also provided.

Complete Range of Peripherals

NEWTONS Laboratories prides itself in
offering you the largest choice of microsystems
presently made or distributed in Britain, Three
distinctive ranges, based on 5-inch, 8:inch or 14-inch
magnetic media, utilizing both sealed (winchester)
or removable cartridge disk techniques are supported
and available NOW!n addition, the ACCRON offers a full
blown, industry standard, S-track reel-to-reel magnetic
tape subsystem. So you can store, retrieve and process
vast amounts of data using standard 800 or 1600
BPI magnetic tapes that can also be used to
interface with most major mainframe computers.

Maintenance

Any system is only as good as its individual
components. The likelihood of downtime is
minimised through high quality control and testing.
standards at our UK manufacturing base. Each
individual part goes through a rigorous testing
procedure during every stage of assembly, and
before shipping and installation, the completed
machine will have run continuously for 72 hours or
more, at temperatures much higher than the
average office. However, like all good things in life,
sometime or the other your machine will stop
working. Our own nationwide maintenance service
can, for a fixed charge provide you with a
comprehensive maintenance and 24-hour repair
service which includes all parts and labour, and,

have in common?

17 Z80s running at 4 Megahertz
1 Megabyte of 200 Nsec RAM
18 Serial Input/Output Ports
1 Centronics-type Parallel Port
90 Megabyte Shared Cartridge Disks
2 Megabyte Shared Floppy Disks
4 Shared (Spooled) Printers
Optional Private Printers
Running under Standard CP/M 2.2

All inone box!

since we manufacture ACCRON ourselves here in
Britain, there is never a delay over waiting for a
replacement part.

Stability

NEWTONS Laboratories has been trading
(profitably) for more than 7 years. We supply
copies of our accounts on request. The computer
division specialises in multi-user micro systems,
developed and supported by UK based
professionals. its customers include British Telecom,
the DHSS, Local Councils, small businesses and
large businesses such as BTR and Plessey.
NEWTONS Laboratories is involved in continuous
research and development.

Dealers and OEM's, Get The Facts

=__Fl|l in this coupon now and send it to: NEWTONSj|

Laboratories, 111113 Wandsworth High Street, |
| London SWI8 4J8. Tel: 01874 6511 (5-ines). |
| Telex: 21768 (NEWTON G). !

| Name
| Address.
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‘CP M 15 a tratematk of Ognal Resedtelikn DPC U5 o 4 trarternarh of ACH

-ACCRON 5 & tragenark of NEWIONS Labut.atarss
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\ Speedy Basic
from Pet
compiler

THE PETSPEED Basic compiler is
now available for the Com-
modore 64. [tisaspecial version,
optimised for the new micro,
from CBM and can transform a
relatively slow Basic program
into a fast machine-code one. |
Petspeed comes complete with |
documentation and is simple to
use.

Peispeed costs £125 plus
VAT. For details contact
Oxford Computer Systems Ltd,
Woodstock, Oxford OX7 1JR.
Telephone: (0993) 812700.
Petspeed is also available from
the Commodore dealer|
network. ]

Selling

MICROCOMPUTERS are now on
sale in every High Street. They
sold in their thousands in the
period leading up to Christmas
and look like becoming the most
popular electronic consumer
item of 1983. For weeks

bleeping away merrily as proud
fathers ‘‘invested in their
children’s futures’’. Credit cards
were flashed and grubby notes
exchanged, and the message
from the traders is that the home
micro made Christmas 82 the
most profitable since 1979.

It appears that it took the
high-pressure retailing of the
large multiple outlets to bring |
about the microcomputer boom
which the industry predicted for
amuch earlier date. What is now
clearisthat most retailers did not
have the stocks to meet the
totally unexpected pre-
Christmas demand.

One company to suffer from
this problem was Dragon Data,
manufacturer of the popular
Dragon 32 micro. This is an

| THE REVAMPED Apple Il and |
products to enhance the Applel

I1I, as well as two new printers,
are available now. The Apple Ile
takes over from the existing
Apple Il Europlus and |
designed to be software and
hardware compatible with it.
The main unit, now with 64K
RAM as standard and a revised
[SO-standard keyboard costs
£845.

The Apple I1 main board has
been entirely redesigned with a
drastically reduced component
count, and weaknesses of the
original design have been tidied
up. PAL video generation is now
on-board and a metal punch-out |
back is provided to take|

This is the PB-100 pocket computer from Casio. It is
designed for the non-specialist in computing. Styled on
the existing Casio pocket computers, the PB-100 is aimed
at business users, providing them with a number of
functions; 10 programs can be stored, with a total of up to
544 program steps. There are 26 memories. Expansion ‘
can take the form of extra RAM, allowing 1,568 program l
steps, or a cassette interface. There will soon be a special |
printer available as well. The PB-100 comes complete with
programming manual and costs £79.95. The RAM option
is £13.95, the cassette interface £25.95. Contact Casio
Electromcs Co Ltd, Unit 6, 1,000 North Circular Road,
London NW12 7JD. Telephone 01-450 9131. ]

New lease of life for Apple II

standard connection sockets 1o |
replace the rather insecure old

systems of ribbon cables
emerging from slots in the back
of the machine.
Documentation has been:
rewritten to make the system as
approachable as possible, and
has been supplemented by!
turorials on disc. Apple is|

|
providing two cards to upgrade
the display to 80 columns, the '

simpler one costing £80, the
other  £180, but this also
provides 64K of additional

RAM. A complete starter
systemn, with 64K Apple [le, and
single 116K floppy-disc drive, |
80-column card and mono- |
chrome monitor costs £1,199.[1 |

boom pleases retailers

ironic twist, because the Dragon |
32 was the micro in good supply

earlier this year when rival

machines were scarce. The

problem with Dragon grew to

such proportions that in the final

run-up to Christmas the

company had to close its orderl
book.

Tony Clark, managing
director of Dragon Data said:
*“Repeat orders for the Dragon |
and enquiries from new
customers meant that we were in
the enviable situation where
demand far exceeded supply.
Our production capacily was at ‘
full stretch and in some cases we
would not fulfil orders or
guarantee delivery by
Christmas.”’

Although having a full order
book has been wonderful news
for Dragon Data it has caused its
own peculiar problems,
according to marketing director,
Richard Wadman. Part of the
plan to relieve these problems

rationalisation of the number of [
outlets carrying the Dragon.

One of the large chains that
carried the Dragon 32 is Currys,
the electrical retailer. Currys
sells both business systems and
irs software and home
computers and soflwarel
through a network of 10
specialist Micro-C shops and 37 |
High Street branches of the|
Currys chain. This network will |
eventually extend to the
majority ol Currys stores as
staff are trained. It is what
the marketing services man-
ager Linda Burrow calls
“‘uncontrolled expansion”’.

Currys is firmly committed to l
providing customers with a high
level of support, and for this
reason only stocks a limited i
range of machines. The current |
list of micros for the home user |
includes the Commodore Vic-20 |
and Commodore 64 machines,
the Dragon 32, the T1 99/4 and
both the Atari machines.

involves moving to a new and
larger factory. The other partisa
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Also in the Currys range but |
| only available at the specialist |

shops are the Epson HX-20 and

the NewBrain computer. Currys

looks on them as part of thc]
home-micro range, as opposed

to office or small-business

machines. The office category |
starts with the Apple I1, which is
sold both as a business machine
and a games computer. Higher
still are the ACT Sirius, the
Commodore 8000 range and the
Panasonic.

Currys places a lot of
emphasis on software. Linda
Burrow believes thal most
people buying a computer buy at
least one software packageat the
same time. More important,
most people return to the shop |
where they bought the machine, |
1o buy the software.

And the future? ‘“The
Commodore 64 is going to be a
big seller, and we are talking toa
couple of other manufacturers |
right now,’” says Linda Burrow.
“On top of that we have another
15 stores opening coniputer
counters this month.”

More news on puge 21 |
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Now that Superfile is here:
some good things to do with
vesterday’s databases.

Don't throw those old disks away! An obsolete O Superfile tacks itself onto CP/M and makes the
database could make some budgie very happy. database accessible to programs in any high level
Superfile, the advanced new British database language

manager, could make you even happier

Just look at the advantages: 0 Simple-to-use Screen Forms and Report generator

o I packages.

0 Variable length items — store the data you type i1 |

without padding - double your disk capacity. SDI (I;/{LI{IIETUSGI -on MP/M, CP/Net, Turbodos, Shelton
(J Search on all items in the database. O Made in England and widely used by the

O Flexible records — add new Fields at any time Government, Hospitals. schools and Universities.

O Logically a multi-file database: relational searches O Prices: Superfile £225, Superforms £130,

easily done via high level language. Supertab £130, Mailing List £75.

Central Micro Systems (Xerox) Ranmor Computing Ltd (Apple)
Walsall, Stalfs Tei 0922 26061 Southend on-Sea. Tel 0702 339262
KGB Micros Ltd (Superbrain) Sun Micro Services (Shelton)
Slough, Berks Tel 0763 38581 - Brandon, Suffolk Tel 0842 813476.

Leicester Computer Consultants Ltd (Generaj) ===~ = =5 = —— —— — | Tamsys (DSC3)
Leicester Tel 0537 533224 and 0508 37281 Windsor. Betks Te}95 56747

THE FREE "FORM DATABASE Transam Micros (The Tuscan}

Micro Technology (Sharp)
Tunbnidge Wells. Kent Tel 0892 45433 London WC1 Tel 01-4055240
Nastar Computer Systems Ltd (Superbraimn ‘8" 1BM Format available from Southdata Lid

Chesterfield. Tel 0246 207048

Southdata Ltd,
10 Barley Mow Passage, London W4 4PH 01-994 6477 Please quote ref. PC.on all enquiries

® Circle No. 109
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GOODBYE TO FLOPPIES
C/WPINTRODUCES
AHARD DISC FOR £995.

C/WP have done it again. We proudly
announce the C/WP CONTOUR, a range of
British-made high technology 5-inch
Winchester discs at prices starting below
£1000.

Suddéenly your micro-computer has
come of age. One little box, not much larger
than a floppy disc drive, stores up to 21
million characters. That size costs %1995
and stores the equivalent of more than 160
floppy discs, or 35 full-length books. And in
a maximum of around a fifth of a second
the C/WP CONTOUR finds any piece of
information your computer asks for.

C/WP CONTOUR is available now for
your APPLE IT, IBM Personal, Sirius,

Superbrain and many other CP/M and S100

machines. On APPLE the C/WP CONTOUR
supports DOS 3.3, Pascal and CP/M
operating systems.

Write or telephone for full details of

this great price breakthrough. Now you,can

afford the luxury of a Winchester.

PRACTICAL COMPUTING March 1983

C/WP CONTOUR, PRICE LIST
3Mb (formatted) £995
6Mb (formatted) L £1195
12Mb (formatted) "5 £1595
21Mb (formatted) | £1995
Tape streamer back-up (21 Mb 4min.) £1495
All prices exclude VAT ' J

C/WPFOR BIG VALUE
INHARD DISCS

éP Computers

108 Rochester Row, London SW1 1JP

Telephone 01-828 9000

® Cjrcle No. 110

17



OUR PROFESSIONAL SERIES INTEGRATE

\
N
\.m

The Hardware

lona Computer (75K)

Two 5% “ Disk Drives (400K each formatted)
14" Colour Monitor

4 Way Disk Controller

Centronics Printer Controller
Colour CP/M* 2.2 Disk Operating System
CBASIC*

The Professional Series Software
Name and Address System

Stock Control System

Order Entry and Invoicing System
General Accounting System
Company Sales System

Company Purchases System

—_ sam g EE
IR IR
) i

Other Hardware Products [
14" Colour Monitor (Medium Resolution)
14" Colour Monitor (High Resolution)

7 Colour Matrix Printer

(Al lotec Hardware Products are assemble
inthe UK.}

Other Languages

ic 80 5.2.1
Rasis ® Circle No. 111



USINESS SYSTEMS SOFTWARE IS FREE.

her Professional Series Software
rd Processing

ancial Planning

rroll System

se/Rental and Hire Purchase System

1e Recording System

4 and CBASIC are registered trade marks ol Chgital Research

80is a registered rade mark of Microsofl inc.
15 the trade mark of loTechnology ple

L

fl !

dead

5

L PR RS
\\\\\\
ety

ASK YOUR LOCAL DEALER
ABOUT THE SPECIAL

FREE SOFTWARE
OFFER

For further details including the name and the address of your nearest {OTEC
Business Centre, compiete this coupon and send it to the address shown below.

Name irrinT TypeofBusiress______

Address___..

[ - Postal Code

loTechnology pic 4 Playhouse Yard Blackfri?rs Lane London EC4V 5EX




GALAXY
COMPUTER

WHATEVER
REQUIREMENTS
YOU HAVE

GM843—CPU/

64KRAM Board |

“% 4 MHz Z80A CPU

% 64K Dynamic RAM

* R$232 Serict Interface
% Two 8-Bit I/O Ports

% 1200 Baud Cassette

Interface

* Extended and Poge
Addressing Mcdes

GM812—-
IVC Board

% 80x25 Display Forma

% On-board Z80A
Microprocessor
% Bultered Keytboard Input

* Programmabie Character

Generator

%* 160x75 Pixel Graphics 1
K Light Pen Input .

GM 829-FDC/

SASIBoard

% Single/Double density

operation

% Single/Double sided drive

operalion

TWO
SPARE
SLOTS

BAVALRERRNNY

The cost-effective solution to
your computer needs for only

£1,495°

For just £1,495 the Galaxy 2 provides the basicrequirementsfor a small

business system:

® Central Processor Unit with 64K of RAM
@ Twin disk drives (400K storage per drive)
o Keyboard and 12" monitor

But unlike many other smali-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 indusiry-standard 80-Bus boards. The business system uses only 3
boards inthe 5 spaces available, so extra cards can be “plugged-in” to
expand the system; for example to expand the memory, or to give a colout
facility, or to develop the Galaxy for the particular requirements of education,
research, software development etc.

It has a CPIM operating system which gives access to the largestrange of
software available for any machine. In particular, Gemini can offer QUIBS; a
small-business package developed especialiy for the Galaxy.

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

The Galaxy offers the most cost-etfective way of obtaining a basic unit
whichis capable of developing to meet your pariicular requirements; now
and tomorrow.

/]

" Cﬁmlﬂi MinOCO(ﬂpUterS Qaklield Corner Sycamore Road

% UptodImixedd.5", 525"
and 8" drives

¥ Industry Standard SASI
hard-disk interface

Features include:

o0 o0 0 d o000

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

—_—

*Price is exclusive of VAT

A MULTIBOARD COMPUTER|

Amersham Bucks HP6 5EQ
® Circle No. 11:
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News

Provincial
shows pull
in crowds

VITH AN ATTENDANCE of 23,073
sisitors in only three days the"
Northern Computer Fair was an
inqualified success. Held at
3elle  Vue, Manchester, the
xhibition attracted not only
1 large number of home-
omputing enthusiasts but alsoa
ubstantial body of professional
ind business people with a
trong practical interest in per-
onal computers.

This interest was particularly
vident on the stands featuring
he ACT Sirius 16-bit micro-
omputer which included those
f Raven Computers, MCP
vicrosystems and The Micro
Jouse — all specialists in small ]
yusiness systems based in the
iorth of England.

Other stands which attracted
the crowds included Dragon
Data, whose Dragon 32 must
have been one of the best-selling

FOR THE FIRST time the giants of
the computer field are to meet
head-on — in the professional
personal-computer market. The
significance of the plansrevealed
| by 1BM, DEC and Appleare that
{ each at present holds
doniinant share in respectively
the mainframe, minicomputer
and microcomputer fields. And

strategy in an attempt to take the
personal computer prize.

The IBM PC s to be available
immediately in the U.K. through
| official IBM channels. Full
details on the micro itself and
associated new products appear
on page 35 of this issue. Support
is to be available on a standard
home computers at the show; | 24-hour turn-round basis to
and Camputers, which was in- | clients who bring the problem
roducing the 48K Lynx at a | machine in to IBM  service
yrice of only £225. centres, four pf which.are being

Following the success of the | Set up immediately.

Northern Computer Fair, the| DEC has announced dealers,
hird in this nationwide series of | software and support arrange-
xhibitions will be held in | Mments for the Rainbow 100,
3irmingham from April 28-30. | Decmate il and Professional
This event, the Midland | range of computers. Volume
Computer Fair, will take placeat | sales commence in March,
3ingley Hall in the centre of | although a few machines might
3irmingham and it is expected | have come in carlier. The
hat it will attract visitors in | SUPPOTt arrangements are
imilar numbers to the | considerablyinadvanceofthose
vlanchester show. Companies | usually provided by hardware
vishing to obtain further | manufacturers at the personal
nformation about this | computer end of the market.
xhibition should contact the | Free for the first 12 months
ixhibition Manager, The
Aidland Computer Fair, IPC
ixhibitions Ltd, Surrey House,
“hrowley Way, Sutton, Surrey
M1 4QQ or telephone Roy
iratt on 01-643 4859.

derfect Writer

W PAGE 103 of the February issue
re reviewed Perfect Writer from
rerfect Software. If you would
ke further details the address is
‘erfect Software, 1,400
hattuck Avenue, Berkeley,
:alifornia, Ca 94709. Perfect’s
roducts are distributed by
ficro Marketinglnternational,
,598 Taft Ave, Oakland, Ca
4618. Please mention Practical
‘omputing if you are contac-
ng.them,
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the |

cach is adopting a different |

| CP/M or

| 'software world

DEC offers the Rainbow 100,
Decmate Il and Professional.
the working week an eight-hour
turn-out is guaranteed. To fix
less serious faults and software
problems more quickly DEC has
‘ set up a 35-person unit to give
24-hour telephone cover. Details
| of the hardware and software
| configuration sold to all DEC
‘ users will be held on a multi-
terminal DEC computer system
at the Basingstoke location of
| the unit.
Prices, with on-site service for
‘ {2 months included, are £2,360
for the Rainbow 100, £2,528 for
| the word-processing oriented
Decmate i, and £3,348 for the
Professional 350. The Rainbow
100 is the most direct challenge
| to established microcomputer
vendors, and for the price

and probably for around seven ! quoted comes with twin 400K |
percent of the system price per
annum subsequently is on-site
hardware maintenance. During

The IBM PC should sell on the
IBM name, despite its price.

floppy-disc drives, 64K
’RAM, keyboard and mono-
chrome display. With two
processors — a Z-80 and an 8088
-—— it can run either eight-bit
16-bit CP/M-86
software under its CP/M-86/80
operating system. MS-DOS is
available as an option.

DEC has produced the first
|addilion of its quarterly
Classified Software Catalogue.
It includes all the well-known
names of the microcomputer
such as
Peachtree, Graffcom, Visicorp,
lMicropro, Compsoft and
IMicrofocus. Some less well-
known DEC specialisis also
appear, including Intelligence

|| compatible Professional

Apple, DEC and IBM!
set to compete for
executive market |

(Ireland) Lid., which speciafises 1
in communications and terminal
emulation software.

The catalogue is particularly
strong on the system software
side, with languages like C,
Mumps, RTL/2 and several
versions of Cobol available. The
more unusual offerings in
microcomputer terms are
' generally for the PDP-1!
325

and 350 machines.

‘ The DEC software scheme is
very tightly controlled. Once
software is accepted for sale

| through the DEC distribution
chain, DEC takes over the actual

‘ process of copying it on to disc,

l and print the paper documen-
tation to ensure consistency of
quality. DEC supports the

[package via its telephone sup-
port service, free of charge for
the first year. |

Apple is defending its
stronghold in the personal- |
fcomputer market with

. =N i
extensions to the existing Apple |

l

Apple isﬁ banking on novel in-
tegrated software for its Lisa.

‘ I1 and Apple 111 product ranges,
and by the introduction of the
Apple Lisa. The Lisa was
announced in January and will
be available in the U.K. and
Europe in the summer. It is
previewed on page 77 of lhis‘
issue.

There is no operating system
visible to the user in the |
| conventional way, and no |
perating-system commands Lo |
remember and type in. Instead
the mouse, 2 hand-held pointing
device, is used to select options
and control events on a detailed [
|

graphic representation of a desk
| top.
(contjnued-on page 23)
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From Apple, The Inventors Of The Personal Computer.

lle

The Personal
Professional
Computer.

The Personal
Business System.

Since Apple brought the power of computing to the desk tops of
ordinary people with the Apple II, the world hasn’t been the same.

Neither has Apple.

We've been refining and improving the way cur machines work, to
{mprove the way you do.

So if an Apple was always designed to make you a better business-
sman, raday it will make you an even better one. And faster too.

At last, a machine
to beat the Applell.

The new lle has an extended memory

of 64k (easily expandable, too).

Apple LISA: Give it 20 minutes and it will change your life,
With LISA, Apple comes full circle to yet another computer

revolution. LISA is a personal office system that works by represeating the
visual symbols of your desk on its screen.

Files look like files. A calculator looks like a calculator. You simply
point to what you need with a desk-top device called a “mouse”

If you want to print something, you just point to the printer.

LISA is so simple and easy to use
people with no experience of
computers will be happily using one ir
20 minutes.

So you can create fatter files and
juggle larger numbers.

Ithasa new, refined keyboard with
user-programable function keys, full
Eursor controls and auto-repeat on every

ey. v

The Ile also features improved
peripheral ports, 16-colour graphics and
access to the biggest library of software in
the world.

Apple HL Pound forpound
the most powerful you can buy.

The Apple Il now has a standard
memory of 256k. i

Applelll also hasits own personal
mass storage system called Profile and a
vast selection of business software that
takes advantage of the extensive capacity
Profile offers. S

REVOLUTION.

There arealready 600,000 Apple:
making people and their businesses
more efficient and profirable around the
world. With thelle, Ill and LISA, ther
are going to be a lot more.

Because now there’s an Apple fo
everybody. Andeverybody should have
a friend like Apple.

#
The personal computer. ‘Clppm

Please send me further information on Apple Personal
Sysrems. Tick appropriate box below. Apple Computer
(UK) Limited, Eastman Why, Hemel Hempstead, Herts:
HP2 4BR. FREEPOST, Tel: 0442 60244

0 e. The Personal Professional Compurer.

0 1L The Personal Business Syste.

\ Name - el

[ LISA. The Personal Office System.
\ Company/ Address_—

—
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News ==

{continued from page 21)

The same approach has been
used successfully on the up-
market Xerox Star executive
work station and the ICL Perq
CAD work station. The Lisa is
aimed firmly at the office sector,
where Apple is looking for
substantial fleet sales, and is the
top of the Apple range. It costs
$12,000, which might translate
to around £8,000.

To enhance the existing Apple
111 business-oriented micro there
are two new disc units: the 820K
Unifile costs £650, and the 1.7K
Duofile is priced at £1,100. Both
are based around the new Apple-
manufactured Twiggie 5.25in.
floppy drive, also used in the |
Lisa.

The new drive uses slightlyI
non-standard floppy discs, with
two read-write holes cut in the
plastic outer envelope on each
side of the disc instead of the |
usual one. Apple says this
dramatically improves the
reliability of the double-sided
floppy, as the read-write heads
are not pressing against each
other from opposite sides of the
disc, which can distort the
flexible recording surface as it
rotates between them. Media
costs are around $10 a disc at the
moment, higher than conven- |
tional discs, but with Verbatim
and 3M manufacturing Twiggie-
style floppy discs prices may
reasonably be expected to fall as
volume builds up.

Apple is also now selling
printers, which allows the firm
to offer customers a complete
system with the Apple name on
every component for the first
time. The dot-matrix printer
costs £450, has a 10in.-wide
platen, a 3K print buffer, six
different character sets loaded
up in ROM, and prints at 120cps
using a nine-by-seven dot
matrix.

The daisywheel printer costs
£1,200, has a 15in. platen and
prints bidirectionally with letter
quality at 40cps. Both printers
use industry-standard interfaces
and so can be used with non-
Apple equipment.

Personal computers are the
most rapidly growing sector of
the whole computer market.
According to DEC U.K.
managing director Darryl
Barbe, in excess of $1 billion has
been spent so far on the DEC
personal computer project.

Apple, a smaller and newer
sompany, with turnover now
just reaching $1,000,000,000 a

SRACTICAL COMPUTING March 1983

| much more than add a credible

year, has made a proporiion-
ately greater investment with the
Lisa, putting all its chips on the
table, according to Apple
Chairman Steven Jobs.
Software development alone for
Lisa absorbed two person
centuries of effort. “We are
willing to bank the company on
this,”> comments Jobs.

With this full commitment by
such heavyweight companies it
must be obvious to the most
cautious potential user that
personal compulers are no
longer untested things suitable
only for the intrepid. In
consequence, fleet sales to large
companies are expected to
account for a growing
proportion of sales.

IBM has many of the top
Times 100 and Fortune 500
companies on its books already
asmainframecustomers. DECis
probably in there somewhere
too, supplying minicomputers
or board-level products to some
part of the organisation. Apple
is, relatively speaking, the
outsider. Plenty of Apple IIs are
in use in large companies, it is
true, but since the unit cost is so
much lower it may not have been
forced to develop such good
contacts at the higher levels of
the decision-making hierarchy.

The greatest strength in this
type of selling lies with 1BM,
which does not really have to do

personal computer product toits
range to sell heavily to its existing
customer base. DEC is offering
very good support arrange-
ments, which are likely to make
its personal computers appeal to
people who have not used
computers beforeand whoreally
want as many sources of worry
removed as possible. Apple is
putting its faith in innovation,
sinking a heavy investment into
making the Lisa office system as
easy to use as the state of the art
allows.

Apple Computer U.K. Ltd.,
Eastman Way, Hemel
Hempstead, Hertfordshire HP2
THQ. Telephone: (0442) 60244;
DEC, Marketing Commun-
ications Dept. P.O. Box 110,
Reading, Berkshire RG2 OTR;
or telephone the new DEC
Customer Information Centre
on Basingstoke (0256) 59200;
IBM United Kingdom Product
Sales Ltd, P.O. Box 32, Alencon
Link, Basingstoke, Hampshire
RG21 1EIJ; telephone (0256)
56144. m

More news on page 24

SOFTWARE
Try before you Buy

If you need software on a trial or shoft-
term basis — you need ATLANTA
RENTALS.

Famous names in our huge library of
software include all Visicorp products
Micromodeller, Desktop/Plan,
‘Microfinesse, Microplanning, TABS,
Padmede, Wordstar, Cardbox, Format-80,
dBase il etc. etc.

We also provide the hardware — Apple |l
and Apple 1ll, Sirius 1 and now the IBM,
plus top quality printers, monitors, hard
and floppy disk drives, sheet feeders,
line plotters and all peripherals to
complete the rental picture.

No capital expenditure, no membership
nonsense, and no waiting. Fixed
charges, full support and friendly
people.

Rental hotline 01-729 1411
‘ﬁt[dntd Data Systems

350/356 Old Street, London, EC1V 9DT. 01-739 5889
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FULL DETAILS AVAILABLE FROM

The Educational Company
Longlands Avenue
Newtown Abbey
Co Antrim
Tel No: 0231-52333
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STEMMOS

the

dBASE.1I

experts

TEMMOS are one of Britain's
leading software houses
and specialists in dBase |1

TEMMOS offer a helpline for
dBase |l users

TEMMOS wrote Autocode |”
| the only intelligent
program generator
for dBase ||

TEMMOS hold monthly
seminars in the heart of
London on dBase Il

— An opportunity for anyone from
engineer to businessman to write their
own microcomputer program.

- And for the programmer the chance
to write programs in a fraction of the
time.

Seminars:

7.8,9, Feb. 7,8, 9, Mar. 4,5, 6, Apr. 2, 3, 4, May.
6,7,8,Jun. 4,5,6,July. 1, 2,3, Aug.

5,6,7, Sept. 3,4,5,0ct. 7;8,9,Nov. 5, 6,7, Dec.

The Key to
successful
software

Please send me more information on:

dBase |l
Autocode |
dBase |l User semihars

Name:
Company:

[ ]
[ ]
[ ]

Address:

STEMMOS LTD

344 Kensington High Street
London W14 8NS

Tel: 01-602 6242 Telex: 893003 STEMOS G

ikive O Ashion Tate  dulocodn | StemmozLin

STEMMOS
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News =

| life expectancy of more than

Il dBASE

BBC Micro

becomes a

two-channel ‘scope

[HE GSL ANALOGUE SIGNAL |
display and analysis system will |
turn a BBC model B computer
into a large-screen storage
oscilloscope. It has a two-
channel input and can accept
frequencies up to the high audio
range. It also has a printer.

A fixed number of screens can
be stored in memory and can be
recalled for subsequent com- |
parison. The two input channels |
can be triggered automatically

or externally. Sampling time can
be varied from 0.002 io 25
seconds. The system uses the
computer’s high-resolution
graphics with 250 by 500 pixels.

The system costs £1,206.35
for a monochrome system and
£1,407.60 for the colour system,
both prices including VAT. For
further details contact GSL, 2
North Way, Andover, Hamp-
shire SP10 5AZ. Telephone
{0264) 58744. A

Midwich games joysticks

THE MIDWICH JOYSTICKS have a

200,000 operations. Made of
injection-moulded plastic and
designed to sit comfortably in
the hand they are available for
the Dragon 32, BBC Micro,
ZX-81 and ZX-Spectrum,

A push-button switch is |
incorporated in the handle,
which may be used as a fire-
button. Each joystick or pair of
sticks comes supplied with lhe|

appropriate connector for the
machine in question, and in the
case of the ZX-81 and Spectrum
there is a four-channel joystick
port. Prices are: Dragon 32,
£15.98;, BBC, £13.00; ZX-81/
Spectrum, £15.98. The
controller board costs £22.95.
Midwich Computer
Company, Rickinghall House,
Hilderclay Road, Rickinghall,
Suffolk 1P22 1HH. Telephone:
(0379) 898751. u|

Electrical modeller

AC/MP IS AN ELECTRICAL circuit- |
modelling CAD package which |
will run on a CP/M system, '
Capable of modelling any AC
circuit with up to 24 nodes, the
package solves the stimultaneous |
linear equations that are usually
associated with electrical circuit
design. )
There are file, file-editing and
plotting capabilities. Functions
include Gain, both linear and in

dB, Phase, ZIn and ZOut for
input and output impedences,
and Bandwidth. A normal
printer can be employed to print
frequency-response curves,

which are log-log scaled.
AC/MP is available from
Harcourt systems, 9a Keswick
Road, Orpington, Kent BR6
OEU. Telephone: Orpington
26469, [
More news on page 29
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graphics...
From only

£125]

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they’ve sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that’s
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. Butits
new 16K BASIC ROM dramatically
increases your computing power.

You have accesstoarange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate datafiles.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foran upgrade. The cost? Around £60.

SinclairZXSp

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

2 ZX Spectrum

REA

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which togetherrepresenta
detailed course in BASIC programming.
Whether you're abeginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There’s no need to stop there. The
ZX Printer—available now - is fully
compatible with the ZX Spectrum. And
laterthis year there will be Microdrives for
massive amounts of extra on-line storage,
plusan RS232 /network interface board.

¥ F F
Sin foressd TAN INT
- -
ASN ACS i}

RESTORE

CVAN VELLOW

1ND ST

GREEN
INV, VIDEO

DATA SGN____ ‘“’3
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Key features of the
Sinclair ZX Spectrum

® Full colour—8 colours each for
foreground, background and bord:
plus flashing and brightness-intens
control.

® Sound-BEEP command with varia
pitch and duration.

‘@ Massive RAM—-16K or 48K.

@ Full-size moving-key keyboard- al
keys at normal typewriter pitch, wi
repeat facility on each key.

@ High-resolution—256 dots
horizontally x 192 vertically, each
individually addressabte for true hi
resolution graphics.

@ ASClI character set-with upper-a
lower-case characters:

® Teletext-compatible —~user softwal
can generate 40 characters per lin
or other settings.

@ High speed LOAD & SAVE-16KIn~
seconds via cassette, with VERIFY
MERGE for programs and separats
datafiles.

'@ Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.
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pectrum software on
ettes —available now

2 Spectrum software library is
gevery day. Subjects include

. education, and business/

10ld management. Flight
tion...Chess...Planetoids...
...Inventions.. VU-CALC.. VU-3D
Record Controller...there is
1ing for everyone. And they all
Jlluse of the Spectrum’s colour,
and graphics capabilities. You'll
radetailed catalogue with your
am.

xpansion Module

s moduleincorporates the three
ns of Microdrive contrgller, local
twork,and RS232 interface.

:tit to your Spectrum and you can
up to eight Microdrives,

inicate with other computers, and
~viderange of printers.

1potential is enormous, and the
'will be available in the early part
for around £30.

| |
Imcli=ir-
Research Ltd, Stanhope Road,

rley, Surrey GU15 3PS.
mberley (0276) 685311.

The ZX Printer—
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASCIl character set-including lower-case
characters and high-resolution grapbics.

A special feature is COPY which
prints out exactly whatis on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
tfullinstructions. Further supplies of paper
are available in packs of five rolls,

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are setto
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

The transferrate is 16K bytes per

-second, with an average access time of
‘3.5seconds.And you'll be able to connect

up to 8 Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthrough at a
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST -use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Barclaycard,

Access or Trustcard. ]

EITHER WAY-please allow up to 28
days for delivery. And there’s a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt -and we
have no doubt that you will be.

l—To Sinclair Research, FREEPOST, Camberiey, Surrey, GUI5 3BR.

| Qty  ltem Code Item ;rice-_—Togal |
[ SmclauZXSpectrum 16KRAMverSIon 100 125.00 I
] Sinclair ZX Spectrum - 48K RAM v version _101 175.00 N ‘
‘ Sinclair ZX Printer i 5995 \
Printer paper (pack of 5 rolils) 16 1195
l Postage and packing: orders under£100 28 295 ’
ll — orders over £100 29 495 |
Total £
l Please tick if you require a VAT receipt[] |
| *l enciose a cheque/postal order payable to Sinclair Research Ltd for £ l
1I *Please charge to my Access/Barclaycard/Trustcard account no. l
*Please delete/complete T VO I | O |
‘ as applicable ' i |
| Signature N _ = |
PLEASEPRINT
| IName:Mr/Mrs/Miss | | | | | | o AR e Ry ]
l Me_sg_J_l_l NI J_LJ__l_Lf_L_._L_I_L_:_i L1
[ Ll L1t S NI A DI
|L I | || 115 1 0 . lPRcso__]'

FREEPOST-no stamp needed. Prices apply to UK onIyT Export prices on application.



Sinclair ZX Spectrum-technical data.

Dimensions

Width 233mm
Depth 144 mm
Height 30mm

CPU! memory

Z80A microprocessor running at 3.5 MHz,
16K-byte ROM containing BASIC interpreter and
operating system.

16K-byte RAM (plus optional 32K -byte RAM on
internal expansion board) or 48K-byte RAM.

Keyboard

40-moving-key keyboard with full upperand
lower case with capitals lock feature. All BASIC
words obtained by single keys, plus 16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have auto
repeat.

Display

Memory-mapped disptay of 256 pixels x
192 pixels; plus one attributes byte percharacter
square, defining one of eight foreground colours,
one of eight background colours, normal or extra
brightness and flashing or steady. Screen border
colour also settable to one of eight colours. Will
drive a PAL UHF colour TV set, or black and white
set (which will give a scale of grey), on channel 36.

Sound

Internal loudspeaker can be operated over
morethan 10 octaves (actually 130 semitones) via
basic BEEP command. Jack sockets at the rear of
computer ailow connections to external amplifier/
speaker.

Graphics;

Point, line, circle and arc drawing commands
in high-resolution graphics.
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also functions to
yield character at a given position, attribute ata
given position (colours, brightness and flash} and
whether a given pixel is set. Text may be written on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixed.

Colours

Foreground and background colours, bright-
ness and flashing are set by BASIC INK, PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which performs an exclusive-or operation
to overwrite any printing or plotting that is already
onthe screen, INVERSE will give inverse video
printing. These six commands may be set globally
tocoverall further PRINT, PLOT, DRAW or CIRCLE
commands, orlocally within these commands to
cover only the results of that command. They may
also be set locally to cover text printed by an
INPUT statement. Colour-control codes, which
may be accessed from the keyboard, may be
ingerted into text or program listing, and when
displayed will override the globaliy set colours
until another control cede is encountered. Bright-
ness and flashing codes may be inserted into
program or text, similarly. Colour-control codesin
aprogram listing have no effect on its execution.
Border colouris set by a BORDER command. The
eight colours available are black, blue, red,

magenta, green, cyan, yellow and white. All eight
colours may be present on the screen at once,
with some areas flashing and others steady, and
any area may be highlighted extra bright.

Screen

The screenis divided into two sections. The
top section - normally the first 22 lines - displays
the program listing or the results of program or
command execution. The bottom section -
normally the last 2 lines - shows the command or
program line currently being entered, orthe
program line currently being edited. It also shows
the report messages. Full editing facilities of
cursor left, cursorright, insert and delete (with
auto-repeat facility) are available over thisline.
The bottom section will expand toaccept a
current fine of up to 22 lines.

Mathematical operations and functions

Arithmetic operations of+, -, X, <=, and raise
to a power. Mathematical functions of sine,
cosine, tangent and their inverses; natural logs
and exponentials; sign function, absclute value
function, and integer function; square root
function, random number generator, and pi.

Numbers are stored asfive bytes of floating
point binary - givinga range of +3 X103 to
+7 X108 accurate to 8%z decimal digits.

Binary numbers may be entered directly with
theBIN function.=,>, <, >=, <=and <> may be
used to compare string or arithmetic values or
variables to yield 0 (false) or1 {true). Logical
operators AND, OR and NOT vield boolean results
but willaccept 0 (false) and any number (true).

User-definable functions are defined using
DEF FN, and calied using FN. They may take up to
26 numeric and 26 string arguments, and may
yield string or numeric results.

Thereis a full DATA mechanism, using the
commands READ, DATA and RESTORE.

A real-time ciock is obtainabile.

String operations and functions

Strings can be concatenated with+. String
variables or values may be compared with=,>>, <,
> <= < 2> to give boolean resuits. String func-
tions are VAL, VALS$, STR$ and LEN,. CHR$ and
CODE convert numbers to characters and vice
versa, using the ASCIl code.

A very powerful string slicing mechanism
exists, using theforma$ (xTO y).

Variable names

Numeric - any string starting with a letter
{upper and lower case are not distinguished
between, and spaces are ignored).
String -A$ toZ$.
FOR-NEXT loops -A-Z.
Numeric arrays -~ A-Z.
String arrays - A$ to Z$.

Simple variables and arrays with the same
name are allowed and distinguished between.

Arrays

Arrays may be multi-dimensional, with sub-
scripts starting at1. String arrays, technically
character arrays, may have their last subscript
omitted, yielding a string.

— g - — |

ZX Spectrum

Sinclair Research Ltd, Stanhope Road, Camberiey, Surrey, GU15 3PS. Tel: Camberley (0276) 685311.

@ Circle No. 117

Expression evaluator

A fult expression evaluator is called during
program execution whenever an expression,
constant or variable is encountered. This allows
the use of expressions as arguments to GOTO,
GOSUB, etc.

It also operates on commands allowing the
ZX Spectrum to operate as a calculator.

Cassette interface

The ZX Spectrum incorporates an advanced
cassette interface. A tone leaderis recorded
before the information to overcome the automatic
recording level fluctuations of some tape
recorders, and a Schmitt trigger is used to remove
noise on playback.

All saved information is started with a header
containing information as to its type, title, length
and address information. Program, screens,
blocks of memory, string and character arrays
may all be saved separately.

Programs, blocks of memory and arrays
may be verified after saving to confirm successful
saving.

Programs and arrays may be merged from
tape to combine them with the existing contents
of memory. Where two line numbers orvariables
names coincide, the old one is overwritten.

Programs may be saved with a line number,
where execution will startimmediately on loading.

The cassette interface runs at1500 baud,
through two 3.5 mm jack plugs.

Expansion port

This hasthe full data, address and control
busses fromthe Z80A, and is used to interface to
the ZX Printer, the RS232 and NET interfaces and
the ZX Microdrives.

IN and OUT commands give the /O port
equivaients of PEEK and POKE.

ZX81 compatibility

ZX81BASIC is essentially a subset of
ZX Spectrum BASIC. The differences are as
follows.

FAST and SLOW: the ZX Spectrum operates at
the speed ofthe ZX81 in FAST mode with the
steady display of SLOW mode, and does not
include these commands.

SCROLL: the ZX Spectrum scrolis automatic-
ally, asking the operator “scroil?” every time a
screen is filled.

UNPLOT: theZX Spectrum can unplot a pixel
using PLOT OVER, and thus achieves unpiot.

Character set: the ZX Spectrum usesthe
ASCIl character set, as opposed tothe ZX81
non-standard set.

ZX81 programs may be typed into the
ZX Spectrum with very little change, but may
of course now be considerably improved. The
ZX Spectrum is fully compatible with the
ZX Printer, which can now print out afull upperand
lower case character set, and the high resclution
graphics; using LLIST, LPRINT and COPY,

ZX81 software cassettes and the ZX 16K RAM
pack will not operate with the ZX Spectrum.




News ==

Portable Forth

HAVE YOU EVER spent a lonely | such as a screen editor and a full’
evening in a hotel room wishing | Z-80 assembler, which should
vou could get on with that | make life easy for the Forth
relational database you were | programmer. The most
writing in Forth? No, wehaven’t | interesting feature is that it uses

either, but if you do miss | CP/M files for all operations.
programming in Forth as you | There is a comprehensive
travel the world, Kuma | manual, with a tutorial for

Computers has developed a
version of Forth for the Osborne:
portable micro.

Kuma Fig Forth runs under
CP/M and conforms to the Fig
Forth ihternational standard. It
includes a number of features

Camera-to-computer
graphlcs 1nterface

newcomers to the language, as
well as some demonstration
listings. Kuma Fig Forth costs,
£85 and is available from Kuma
Computers Ltd, 11 York Road,
Maidenhead, Berkshire.
Telephone: (0628) 71778. ]

routines to read the incoming
data and process it for high-
resolution display. Images can
bestored in RAM, while analysis
can be carried out 10 determine
features such as length, width,
perimeter and centre of gravity.

Microsight comes with full
documentation and costs £495
plus VAT. For information con-
tact Digithurst Lid. Telephone:
(0223) 208926, a

MICROSIGHT will give a
microcomputer eyes for less
than £500. The system comprises
a standard CCTV camera, a
camera-computer interface and
vision software. The Microeye
camera-computer interface
sends images to the computer as
eight-bit digital video.

System software includes a set
of processor and disc-handling
routines, plus six machine-code

Tandy’s 16-bit micro

TANDY IS TO OPT FOR the Zénix
multi-user operating system on
the new TRS-80 model 16
microcomputer. The micro is
based on the Motorola 68000
processor, which lends itself
readily to Zenix, a Unix-like
operating system. The micro

. running different applications.
The memory capacity is
expandable from the initial 128K
to S12K.

The single-user model 16 is
able to run model I1 software on
a more powerful machine and
costs £3,5991including VAT fora

also has a second Z80-A | single-drive machine. The
processor to handle house- | minimum multi-user system
keeping tasks. requires an additional 128K

RAM and a hard-disc unit. The
machines will be available
through the nationwide Tandy
dealer network. ]

The new micro is upgradable
from the Tandy model II via a
special kit, It can handle up to
‘hiee terminals simultaneously |
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FULL DETAILS AVAILABLE FROM

Gem Systems Ltd "
2 Crawford Road
Hatfield |
Tel No: 30-64137/66148

~ HERTFORDSHIRE |

@ Circle No. 118
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MicroSight 2 (CID) £2990+Vat
MicroSight 1 (CCTV) £499+Vat
Vision Interfaces from £99+Vat

For details contact:=

DIGITHURS]

Digithurst Ltd.

Leaden Hill, Orwell, Roysion:
Herts. SG8 5QH

Tel: (0223) 208926

=—

@ Circle No. 119
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G.W.COMPUTERSLTD
RANGES

LONDON’S WEST END
BETTER SERVICE

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

MORE PRODUCT

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

Mbaslc & word-star compatible.
1400 character record sizes.
mathematical scratchpad.

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

field prolecnon/classmcauon

sorts ‘alpha or numeric’ any window.
either-or. same as. greater. smaller..

.iﬁﬁﬁFEATURES.....

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/inary/key/multiple field search..
‘if-then’ questioning........

fite protection/password enlry

speed of 500 records per 20 seconds. 5
range match. not match. integer match..

12 ontine fite architectures.....

240 fields using cross-reterencing.
cross-recofd calculations.

*Jump-to’ any record in 12 files.
User-defineable fites/field v.ordslslzes
endless ‘either-or’ matching...
formutateirecall on selection crlleria
12 Interrogation question t pes

short filing output/audit trails.

ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED

DMS'S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK' IN THE COMPUTER DRIVE

Simply design your file, give its fields your words, setup your report mask. and then enter your records. Switch to ‘automnatic drive’ and formulate any task you wish the program to
fulfilt, the task is stored as amacro. 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 anumber of
such "task disks’ such as “stock-re-order reports”; “stock-valuation reports™; “'sale-mail-shots™; producnon process-analysis”, “patient history analysis”; “‘research-analysis";
“budgetting™ "purchase!sales-analysls“. 'personelI-llle-analysls“; “vehicle-location control”; “librarian analysis™; “plus more?

Previous issues showed examples of ‘employees-short-list’, ‘garage stock re-order’, ‘sales analysis’ ‘ibrarian’s list’ ‘hospital’s patient list’ here is an ex-
ample of a ‘rental recording file’ and some reports it might generate.

The record may look like this: One report might be: select ?? all records
1-record number (413 ) where the amount of payments are less than
2-client (Radio cars Itd ) 50 pounds, that were taxi-phones and faults
3date of contract (01.04.81 ) were detected. When found, pick up the cross
4-date last pmt (12.02.82 reference code and look up that record to
S-period/frequency (36 / monthly identify the supptier.

7-amount of pmt (22.50 )
8-itemn type (Taxi-phones
9-repairs made (faulty microphone — item replaced

10 cross reference (3.422!C details of full system spec and supplier)

Another report might be: select ?? all records
in the file where the commencing date of
rental was 04.81 and the term was greater than
12 months. Print a list of ali those records
where the date last payment was prior to (ie
smaller than) 03.82 and prepare a short
address file for ‘reminders’.

DBMS Il (WITHOUT MACROS) AND DBMS It ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) and MS-DOS (tm) le: (SIRIUS/VICTOR/IBM)
DBMS |1 IS 395.00 (or 250.00 by mail order ex. training). DBMS Iil is 575.00 (or 295.00 by mail order ex. training)

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

MICRO-COMPUTERS

PRINTERS SOFTWARE

-BUS V8.00 {Accounts)
-DBMS Il {Database)
-D8MS il (by malil order only)
-DBMS i (database)
-DBMS 1l mall order only)
IDSORT & MSORT (MBasic Files)
-Sales Ledger
-Purchase Ledger
-Nominal Ledger
Stock-Controf
-Address-Maller
-QASort/QNSort (500 Recs/14secs)
-Auloload & Recover

MICROSOFT -Mbasic 80

-Fortran 80

Cobot 80

-Basic Compiler

-MU lisp/mu star

-Word-star

TEXAS -Mail-merge

-Spelstar

DIABLO -Datastar

RICOH -RP1600 . Super-sort

OLYMPtA -ESW 103 14 CPS . “W-sta’M-merge/Sp-Star
-ESW 72?2 55 CPS BYROM -BStam {communications}

-BStms (telecomms’)
DIGITAL -Despool

-CBasic

-Pascal MT

-Quickscreen

Spellbinder

-Microline 80
‘Microtine 82A
-Microtine 83
-Microline 84

530 64K infertace portsk'board
DU,

NORTHSTAR

TELEVIDEQ &D 64K RAMTOOK disks
H2H 652K RAMTIM disks
06 B4K RAWIOM disks
816 256K750K disks
Sirius 1 128K/1. 2 disks
Siriys 2 126K2.4M disks

MICROPRO

PERIPHERALS &
ACCESSORIES

-6 Meg hard disk
11 Meg hard disk
-20 Meg hard disk
-Multiplexor 7 station
~Mirror backup card
-Compustar 10 Meg hard disk N'West Statpak
-CDC 96 Meg hard disk A OASIS -The Word
-16 Bit u/grade . ITHAS -Pascal Z
-18 Meg hard disk MICROSTUFF -Cross-talk (Telecomms?)
-6 Meg hard disk wOoL ‘Move-i| (Micro 10 Micro)
-12 Meg hard disk Soﬂwam formats on all micros In our hardware list.
-26 Meg hard disk 3295. All prices marked £ are 816 bit
-5MG fixed/SMG removeable disk

3295.00

F. GELLER
LEXISOFTY
LIFEBOAT
M'FOCUS

SORCIM

a
STANDARD Ounc N-Easy
PEACHTREE Magic Wand
-Magic Calc
-Diagnostics

CORVUS

AJ computer prices inchude mbasic as standad.
Al prces marked £ are 816 b machines.

SYSTEM DEAL SAVES YOU
1500.00+ HORSEY

Choose any computer, any printer and 30 diskettes EERE

add 65.00 for cables and testing. coc

add 10% warranty for 1 year (optional)

add 110.00 for delivery & installation {optional)
training optional extra 100.00

S'Soft

INTERTEC
N'STAR
RODIME

-sisided {loppy drives
-dislded tloppy drives
disided ditrack drives

TERMS & ETC

MEMOREX G. W. Computers Ltd (Grama (Winter) Ltd)

and get completely ****FREE"""*

cpm handbook S0 basic exercises

DBMS I magic wand wiproc

mbasic 80 diagnostics

recover autotoad instant basic

cbasic diskigames libary case
****totai value 1525.00°°°*

If the system value exceeds 4000.00 then you get the GBO86

software packages value 690.00 also

THAT'S OVER 200000 POUNDS WORTH OF SOFTWARE FREE

2000 sheets paper
magic calc
msor/dson

-softihard s/sided dlskeues {10
SCOTCH  -104/2D double sided (10)
SSE -Softbox PET to CPM (tm)
-Sirius 8/16 bit SMHz card
QUADRAM -84K print spooleficopier

-RS232/auto-modem 1200 baud  450.00
-Port expanders {4 tmnls to 1 pnnsgs 88

-Port expander (switches)
Port expander (switchen

95.00

NOTE: Corvus drives with multiplexor may network

sifius .. Superbrain .. Concept..

PET.. Victor..

I8M

o5 gearora Lourn Mansions

Bseatora Avenue
LONOON vv.L. ). ENaIana.

lel: U638 5210 U1631 4818 11X 892031 twC O
BOSION O11ICe (IX Y4-UBYY
24 NOur answerpnone-ieave aguress tor INtODacks
Ve do not operate a reader s replv card semice.
lerms: L.wW.L. or C.O.U. Hrices inClude V.A.L. NO

aeaiers

1ne apove Nsts are notl exnausuive
Please call in only by prior appointment.




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

Sale ledger (95 pounds)
Purchase ledger {95 pounds)
Nominal ledger (85 pounds}
Aged analysis (25 pounds)
Stock control-valuation/re-order (95 pounds}
The invoicer (95 pounds)* *
The address mailer {35 pounds)
Qasort/Qnsort {500 records/15 seconds) (95 pounds)

Each module is a set of “tast disks' designed for minimal learning curve. This software derives from modules of ‘DBMS (Il 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 entry.
Files are re-organised and sorted automatically.
Produced by the same people that originated ‘BUSiness’, ‘OBMS II', ‘DB-CALC’, ‘AUTOLOAD AND RECOVER’ 'ETC' and sold
successfully over the past five years.
Also see our advertisement next page, the software above com%s"flr’ee with a system purchase {excluging items marked ** and
DB .

The G80/86 networks

Based upon one hard disk and muitiplexor module the G80/86 networks feature full network sharing of data resources by adding
different stations that may be as various as Sirius/Victor 9000/IBMSuperbrain/Pet/N’ star/Sanyo. The low-cost start-up of a
network could be simply

1 hard-disk of 5 mgbytes 1 multiplexor 1-2 stations
1750.00 695.00 from 795.00

We also have a special 'spooler module’ as well as software controiiable 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.

Imagine a terminal ata remote site, being able to send/receive its files to/from the main network’s hard disk/printer overnight to be

examined and processed the next day.
The commands are literal English. Like: {send file ‘ledger’ to port ‘B* {the moderm) at*1 1.30)

only from G. W. Computers (the leaders in database)
Call us on 01-636 8210 or 01-631 4818

and ieave your address for our standard ‘infopacks#

IMAGINE EVENTUALLY BEING ABLE

With an |IBM PC, Modem, dot matrix and daisy printer, to start your day with our robot task disks working under CONCURRENT CPM 86 {tm).

Enger virtual console O and telephone your head-office to call all yesterday’s ledger files and store them locally on your hard disk.

Now switch to virtual console 1 and while console O runs concurrently for about an hour, get a 1000 mail-shot running to the daisy printer.
Now switch to virtual console 2 and while consoles O'1 run concurrently, get the ‘robot task' of producing a stock-re-order report out to the fast dot
matrix.

Now switch to virtual console 3 and while consoles 0/1/2 run concurrently, do some programming, or file-reorganising, or any other task you might
require.

FouRwvirtual computers all running concurrently on one computer, batch processing to various devices or else queue-spooling theiroutput through
print buffers of up to 500K storage and spreading the load through time on fewer printers.

Advance notice

mtroducing forward developments of
DBMS ill “TURN-KEY’ software

Three enhancements will be available for DBMS Il towards late Spring/Summer 88

1) a new'FORMS DBMS I will enable you to design your business forms with embedded formulae {ie; quantity * prite forinvolces) to suityour
own particular stationery

2) anew "EQUATION PARSING DBMS III" will enable you to set up field formulae {as in calc-programs) so that DBMS Il will overlap areas of all the
‘word-processing type’ programs currently available in a rudimentary. manner,

b ! ! . L : !
That means a DATABASE program, totally resident in the RAM of your machine, leaving you with all the disk space for data, capable of ‘calc”.and
‘text’ processing as well as the already unsurpassed features incorporated in DBMS I

PROBABLY THE MOST POWERFUL INDIVIDUAL PIECE OF SOFTWARE AVAILABLE TODAY
® Circle No. 120




Includes
£1000 worth
of software.

Yes! Only £1095 (or only £895 with one disk drive)
will buy you the Morrow Designs Micro Decision. As
advanced and sophisticated as those costing several
times the price, the Micro Decision comes packaged
with a comprehensive variety of software.

Micro Decision features:—

* 64K bytes of RAM

* Z80A processor at4Mhz

* Two RS232C serial ports

* Floppy disc controller for up to 4 drives

# 200K bytes formatted per drive

* Format compatible with Osbourne, Xerox, IBM PC
* Compad; 16.7" wide, 5.3" high,11.3" deep
Software supplied as standard:—

% WORDSTAR: Word Processing System

# CORRECT-IT: Checks and corrects spelling

# LOGICALC: Financial modelling and forecasting
* CP/M2.2: Disk Operating System

# BASIC-80: MicroSoft BASIC language

# BAZIC: North Star compatible BASIC

# PILOT: Programming learning language

* MICRO MENUS: Operators CP/M roadmap

the hardware and software you need. Example
shown —complete business system with VDU, Printer
and the Exact Accounting System, guaranteed for
one year —£2295.

“#Prices exclusive of VAT and carriage. Prices subject
to change. Dealer enquiries welcome.

I Return this coupon for further details of The Micro Decision. |
| Name Position |

Address I
I %o SR T-FEARSE
e i ot omor: Speceies

46 Balham Hiagh Road London SW12 9AQ Tel: 01:675 5325/6/7
® Circle No. 121



We take all the guessing
out of terminal buying

it
®

Micropute is a fast developing distributor with the sole The Insight Terminal is again, extremely competitively
airm of guiding you through the systems jungle.We carefully  priced offering an even greater amount of features than
test, evaluate and then select the best product fromitsown  the K9
marketplace. We then add our own extensive product

knowledge and all the necessary ancillaries related to the Winehetestadaihion to iea ey Impesse Hstofliih

main product. All this fully backed and protected by fast, termingls featureslis freleptien el graphfc dsplay
comprehensive nationwide servicing and maintenance T ACAS G Al Abe S R XA CE W
coverage. Delivery onall insight Terminals is ex-stock and prices
K9 Terminal start from as little as £595.00 + VAT
Main features: All Micropute products are chked by a nationwide
@ 80 x 25 {including status line) ® Underlining senvice and rmaintenance team.
@ Greendisplay @ Half intensity
@ Seperate keyboard ® Protected mode For further technical data and the name of your
@ Function keys @ Line and block graphics ~ Nearest dealer send the coupon now!
@ Self test @ Televideo compatible - _
® Reverse video @ Baudrates to 9600 m Catherine Street, Macclesficld, Cheshire SKIT 6QY
Tel: [0625) 612759

The K9 Terminal is undoubtedly one of the most ‘
competitively priced terminals availabie on the market today | Name Posion
which can offer so many outstanding features.

Company Name W) |

The K9 Terminal is supplied to us by LC.L and includes the
type of back-ups and product development thatyou would | CompanyAddress
expect from a major manufacturer. ‘

Delivery is ex-stock and this amagzing terminal is now
available at the incredible price of only: £525.00 + VAT

Insight Terminal

Main features:

As the K9 Terminal plus, ® Customised for Wordstar

@ Deeper contrast on screen @ Optional 15" screen

® Black screen surround @ Optional graphic display
{eliminates reflections) ® Alternative emulations.

® Deeper recessed screen VT52, Beehive

Cathetine Street, Macclesfield, Cheshire SKIF6OY. Tel: (0625) 612759

@® Circle No. 122
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of

The right software ==app

A-uThorised Dedl
Service Cenire

for your application from =

COMPUTECH FINANCIAL ACCOUNTING PACKAGES
0 Payroll 5
Invoicing and Stock Recording :
Sales, Purchases and General Ledgers each 4
Also costing and group consolidation

COMPUTECH UTILITIES DISK

for reliable error checking copying,

diskette scan, interpret and patch, etc

VvisiCale, Applewriter and other Apple software (Prices on request)

COMPUTECH CHAIN MAIL

A mailing merging document processor which may
be used with text files, including random files and
Applewiiter 1.4 binary files

COMPUTECH GRAPHICS DISK

for printing Apple pictures and graphs on Epson and
Microline (free with printers purchased from Computech

COMPUTECH TERMINAL UTILITIES
Apple to Apple and Apple to mainframe from *

COR= | __hardware...jusl

pa | switches and jumpers provide hardw

options wi h_oa’r soldering
o L s

»

v - P —

R I

3 T AN \© e

: = SHSTE
S @aowmne ST

PR e 28 DIPLOMAT VIDEO DIGITISER
S ke X ¢ store a frame from video camera in @ fiffieth of @
' second, process and print

i

-
_____

; - DIPLOMAI PARALLEL Interface
----- > DIPLOMAT SERIAL COMMUNICATIONS Interface
il -~ DIPLOMAT RAM 16 Memory Expansion

DIPLOMAT CLOCK/CALENDAR
LOWER CASE Character Generator with Applewriter 1.1
enhancements
MICROMUX Data Exchange (Max 16 Ports) from
MATRIX PRINTERS, Microline and Epson with i &
graphics and up to 200 cps from
MICROLINE Optional Character Generator
DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh

_ from under &
Prices exclude VAT, Cariage and Packing

¥ COMPUTECH SYSTEM

V. 168 Finchley Road, London NW3 6HP. Tel: 01-794 0202

® Circle No. 123 ; The Apple logo is a frade mark of Apple Computer Inc. VisiCalc is a trade mark of \



N JANUARY 18 IBM finally
aunched its Personal Computer
n the U.K. nearly 18 months
ifter its American introduction.
Of course the IBM PC had been
wvailable in the U.K. for some
ime but only as a ‘‘grey”
mport, not with the blessing of
he company itself. ’

The new machine does not
how any remarkable advances
ver its American cousins. The
eyboard has been specified for
he U.K. The drives are now
20K. The minimum RAM is
iow 64K instead of 16K — IBM
srovided a cassette-based 16K
nodel for the home-market in
\merica. The PC no longer
ieeds a mains transformer to be
idded. All these were expected
md delivered: anything more
adical, such as replacing the
088 chip with an 8086, has not.

Possibly the most original
sart of the launch is that IBM
1as formed a new subsidiary,
BM United Kingdom Product
ales Ltd, to market the new
nachine. Outlets will be
uthorised dealers and IBM
2etail Centres, with bulk
urchases or *“fleet sales’’ being
sandled direct.

Many people had wondéred
ow IBM was going to sell what
5, by IBM standards, a low-
sriced computer. The new sales
ompany indicates that it will be
yoking for high turnover.

However, in U.K. terms the
BM PC is not exactly cheap.
“he retail price of the minimum
elf-sufficient system, with 64K
f RAM and only one 160K
loppy disc, is £2,080 plus VAT.
\ proper business system with

Digital Research’s offering |

JGITAL RESEARCHmMay not have |

vritten PC-DOS, but it has
yroduced a range of products to
un on the IBM PC. First is
Digital’s own DOS, CP/M-86,
o rival Micro-Soft’s. To en-
:ourage people to use it, Digital
1as priced it at only £42 — about
me-quarter of the cost of the
BM version. »

In addition, CP/M-86
ncorporates some enhance-
nents. They include a print
pooler, to allow background
yrinting while the micro is used
‘or something else, GSX

xtensions for use with graphics |

rackages and a library of device

The PC launched
in Britain — official

/

\ f’.‘ \ Ll

- B il 4. J I

128K of RAM and two 320K
drives, plus printer, is priced at
£3,442 plus VAT. As the printer
is only an Epson MX-80 wearing
an IBM badge, not a letter-
quality printer, this is not going
to give too many rival suppliers
sleepless nights.

The IBM PC broke new

| ground when it was launched in

the U.S., just as the Sirius 1 did
in the U.K. A year or so later,
however, there are many micros
on offer with superior
performanceat asimilar, oreven
a lower price.

Most of the major computer
manufacturers have now
entered the micro market. DEC
and Wang have produced

Concurrent CP/M-86, will also
be available, plus a range of
programming languages such as
CBasic, CBasic Compiler,
Pascal MT +, Cis Cobol, and
PL/1.

Concurrént CP/M-86 can'be
bought separately or as part of
the PC Power Pack. This
includes a Percom Data 5.25in.
Winchester hard disc, a 256K
RAM board and controller.

Finally, Digital Research has
announced Logo for the IBM
PC. It will be able to use the
whole of RAM, giving up. to
100,000 workspace nodes.

Contact Digital Research

Irivers for use with various| (U.K.) Ltd, Oxford House,

ropular printers.

| Oxford Street, Newbury, Berk-

A multi-tasking version of the:| shire RG13 1JB. Telephone:

amous operating system, called.!

(0635) 35304.

RACTICAL COMPUTING March 1983

Already here in numbers as a “grey’” import, the IBM.PC.is now avrilable with official back-up.

o)

excellent micros, and Data | company starts manufacturing
General has virtually halved the | at Greenock in Scotland later
price of its Enterprise 16-bit | this year. When you have people:
machine. The Sirius is by now | clamouring to buy micros and
well established. they are in short supply, why

IBM will undoubtedly do well | reduce the price?
with the PC, but is unlikely to At least this will give the *‘plug
sweep the market in quite the | compatible’’ manufacturers —
way achieved in the U.S. of which there are now many —

Initially, however, there will |'a chance to build their market
be many major companies who | share. For whether the IBM PC
want the IBM machine. They | is a huge success, or just a
will be buying in bulk, and able | success, it is certainly going to set
to negotiate a discount. | a standard. It will generate
Anyway, they may have IBM | imassive amounts of software
mainframes or minis and not be | and, as continuing sales of the.
too bothered about the price. | Apple II demonstrate, software
These buyers will probably | sells hardware. If it does not sell
absorb all the spare machines | IBM hardware, then the plug-
IBM can supply uptil the [ compatible rivals will benefit.[]]

L w E‘ L—_ o = -
MicroSoft’'s Multiplan spreadsheet is proving to be one of
the most popular of its type. It/is already available for the
Apple ll, Wang PC, Olivetti MS-20 and Victor 9000 micros,
among others. Now it has been produced for the IBM PC and
customised for the IBM keyboard. An excellent exira
featureis the ability to “paint” in colourto produce blocks or
windows of information. Contact Microsoft Europe Ltd.
Telephone: {04427) 75091.
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Now the VIC 20 and 64 can
communicate with PET peripherals

e

S

~

VIC and 64 users

Would you like to be able to access any of these
peripherals from your computer?

Y5 megabyte disks (Commodore 4040 drive)
1 megabyte disks (Commodore 8050 drive)
10 megabyte disks (Commodore 9090 hard disk)

Printers including a wide range of inexpensive
IEEE and RS232 matrix and quality printers

IEEE instruments such as volt meters, plotters etc.

Now you are no longer limited by the VIC or the 64's
serial bus. Simply by attaching INTERPOD you can
vastly increase the power of your VIC 20 and when
used with the new 64, INTERPOD turns the computer
into a really powerful system.

INTERPOD costs §125.00 plus VAT

ey

S i
Wy R
\\\\\\\\\\ \\\\\\:\\\

With INTERPOD the VIC and 64 become capable of
running really professional quality software such as
Word-processing, Accounting, Instrument control and
many more.

INTERPOD will work with any software. No extra
commands age required and INTERPOD does not
affect your computer in any way.

Using INTERPOD is as easy as this:
Simply plug INTERPOD into the serial port of your
computer, power-up and you are ready to

communicate with any number of paralle] and serial
IEEE devices and any RS232 printer.

(INTERPOD)

Oxford Computer Systems (Software) Ltd. Hensington Road, Woodstock, Oxford OX7 1JR, England Tel. (0993) 812700




THE PROFESSIONALS CHOICE

-

Act Sirius 1

16 Bit Stand Alone Micro
with superb features.

128K, 1.2MB Floppies
CPMS86 as standard — £2395

N\
Word Processing - Wordstar £250. Mailmerge £75
Full on-screen facilities enabling the printing of
standard letters and preparation of mail shots.

Accounting - From £300 per module,
Integrated accounting systems with [nvoicing. Sales.
Purchase and Nominal Ledgers.

Financial Modelling - Micromodeller £645,
Budgets. forecasts and accounting data become easy
to prepare. Allows “what if* projections.

Altos Calculation - Supercaic £175

Up to 4 terminals and 40MB Electromic worksheet for preparation ¢f budgets and
of Winchester Disk. tables of data.

One of the biggest selling
small business systems
starting at £2200

16 Bit system with 8
terminals available.

Record Keeping - DMS £400. D Base 11 £395
Personnel. stock or any other records with quick
retrieval. sorting and reporting.

Sales Office Management - Sales Desk £300
For the busy sales office to manage sales leads
and marketing lists.

IBM Personal
Computer

The world's most popular 16
Bit Stand Alone Micro
64K-512K RAM,

700K Floppies

5-12MB of Winchester Disk
available, MSDOS standard

Accounts - R[S £950
Incomplete records and time recording systems

Payroll - From £350
Up to 500 employees both weekly and monthly paid.
Automatic deduction for items like company pensicns.

Graphics - Price depends on application.
bpgAchis Full on-screen graphics both colour and black and
white.
Videcom Apollo Engineering - SPERT £450

15 inch green screen.

Full tilting and swivelling
VDU, Detachable keyboard.
Optional 132 column screen,
25 function keys dedicated to
Wordstar Two models: 750K
or 1.5MB disk drives, CP/M
based. From under £1800

Suite of programmes for PERT analysis and civil
engineering applications.

Communications - Liberator £250

Enables a micro-computer to act like a mainframe
terminal and transfer data from Floppy disc to another
computer.

Languages - From £150).
Most major computer languages are available: Basic,
Cobol, Fortran, Pascal and Assembler

Superbrain I1

Still a leader in 8 bit price
performance, KGB having
sold over 600 Superbrains

has unbeatable experience
on them. From £1485.

B

Solicitors - Solare £1600.
Solicitors accounting. ‘client accounting and time
recording.

Ak b A LLELXXLLLS

Multi-terminals - MP/M and Oasis from £350
Multi-user systems available.

\.

N

MICROS LIMITED

14 Windsor Road, Slough SL1 2EJ. Tel: Slough (0753) 38581/38319. Telex: 23152 K Micro.

andinScotland: Micro Change Ltd TelferHouse, 74/80 Miller Street Glasgow Tel:041204 1929

® Circle No. 125
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You're just one step

away from one-step

accounting

Anagram Systems'
Integrated Accounts
is, simply, the most

: comprehensive,
o= o easiest to understand
Y 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 permt
journal entries, file maintenance and report
printing in remarkable detail. All these are
automatically updated when you make an entry.
In the version with Stock Control, creating an
1nvolce 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: [ntegrated 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,

@f’E ANAGRAM SYSTEMS
= q j 60A Queen Street, Horsham. West Sussex
— RH13 5AD Tel.(0403)50854 58153

38

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 usé:
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
you. Or send the coupon.

——————————-“a‘\.‘ =

To: Commodore Special Promotions
Department, 675 Ajax Avenue, Trading Eslate
Slough, Berkshire SL! 4BG.

Telephone Slough (0753) 79292

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

O Integrated Accounts with Stock Control
O Integrated Accounts [J Standalone Stock Coritrol
0 Standalone Ledgers

Name -
Position

Company
Natlire of business
Address —

County _
Telephone No

Postcode

Any existing CBM computer

i Cx commodore

COMPUTER 8

® Circle No. 12¢
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Boris Allan discusses different approaches to the logical processes of argument.

WHEN EXAMINING any argument for its
validity Aristotle suggested that there are
two key aspects to be studied. The first
aspect is what we now call deductive logic —
the process by which we move from our
assumptions 10 our conclusions. Aristotle
was concerned to find valid processes of
argument by what he termed apodeitic logic.

The other aspect is what we might now
call inductive logic — the nature and status
ol our assumptions. He was concerned to
find valid bases for argument by discerning
the essences of things.

Aristotle realised that. each initial
condition is itself a result of earlier
conditions. Why is the initial condition an
initial condition? On page 175 of Aristotle,
H B. Veatch explains: ‘‘at each stage of the
explanation the why-question recurs, and
aprarently so as never to, receive a final
answer.”

Aristotle’s method

In mathematics and those subjects con-
sidered to be mathematically inclined the
Aristotelean distinction between induction
and deduction has been codified into what is
termed the axiomatic method. In mathe-
matics an assumption is called an axiom,
defined in the Oxford Dictionary as ‘‘aself-
evident proposition, requiring no formal
demonstration to prove its truth but
received and assented to as soon as
mentioned.’’ The axiomatic method derives
its power from the possibility of deriving
many results from a few assumptions, the
axioms. The classic example is that of
Euclidean geometry — see Mathematics in
wesrern cufture, chapter 4.

In contemporary mathematics a proof
consists of showing now a conclusion
follows from the assumptions. 1f a
conclusion does follow from the axioms
then it is often termed a theorem of the
system. Suppose you had the assertion that

(A + B = A’ + 2AB + B’
To prove it is true one has to make certain
assertions and by use of accepted rules of
derivation produce the above result.
Concepts of modern mathematics, pages 76
and 77 makes eight assertions. You prove
one assertion, the theorem, by use of other
assertions, the axioms. The first axiom to be
listed by Conceprs of modern mathematics

SRACTICAL COMPUTING March 1983

%
(A+B+C=A+({B+0

[ This is not a self-evident truth, it is the
associative law of addition and has to be
shownto beirue — that is, it is treated not as
an axiom but as a theorem.

The associative law might seem to be self-
evidently true since

B+4+5=3+{@+5 =12

But why should it be true for numbers other
than 3, 4 and 5? And even if it were true for all
numbers why is it true for A, B and C? We
are back to Aristotle’s distinction:
ultimately you cannot justify your axioms
unless you ““know”’ that something is true.

How would you define the meaning of 1?
It is impossible to define 1 in terms which do
not presuppose other numbers, yet everyone
knows what is meant by . We all know that
I + 1 = 2, but how do you prove that the
first 1 is the same as the second 1?7

Does | man + | woman = 2 children?
Our knowledge of numbers is intuitive. By
some means or other as we grow up we come
to know that 1 + 1 = 2 — though not in
some cases. Our knowledge of numbersis a
clear example of what Aristotle calls
inductive logic.
! InA mathematician’s apology, pages 140
| and 141, G H Hardy, a mathematician of
note, has written: ‘‘a real mathematician
has his conscience clear; there is nothing to
be set against any value his work may have;
mathematics is, as | said at Oxford, a
‘harmless and innocent’ occupation.”
Hardy suggests that the keynote of
mathematics is the ability of the
mathematician to create, to transcend

References

A mathematician’s apofogy by G H Hardy.
Cambridge University Press (1967)

Mathematics in western culture by M
Kline.Penguin Books (1972)

Gddel’s proof by E Nagel and J R Newman

Routledge & Kegan Paul (1958)

The logic of scientific discovery by KR

Popper. Hutchinson (1968)

Concepts of modern mathematics by

| Stewart. Penguin Books (1975)

| Aristot/e by H B Veatch. Indiana University

Press {1974)

Wittgenstein's lectures on foundations of
mathematics by L Wittgenstein.

‘ Harvester (1976)

reality. He distinguishes between real
mathematics and trivial mathematics,
where real mathematics is distinguished by
the quality of thought.

Take the assertion 1 + 1 = 2 as perhaps
being the most primitive of all axioms in
mathematics, assumed by all subsequent
proofs. In what can the assertion be
justified, as it cannot be proven by more
primitive axioms. The only possible justi-
fication is that it has always been the case.

The justification must be in terms of our
experience, of taking one thing and then
another and finding there are two things —
though at the subatomic level funny things
may happen. The process by which we come
toour conslusionthat | + | = 2isinductive,
andissimilar in form to an assertion that the
sun will rise tomorrow.

The axiomatic method in mathematics’is
built upon inductions which are totally
reasonable but nevertheless are stiil
inductions. Is it any more reasonable to
accept the reasoning in
Mathematica by Russell and Whitehead
than to accept the sun iising?

Induction distinction

A distinction is claimed between what is
termed scientific induction and ordinary
induction. If we can predict that the sun will
rise tomorrow by use of laws of relativity,
then it is held to be more convincing than
just hoping, because the laws of relativity
applied to the solar system depend upon a
wider range of inductions. Yet all applied
laws are gencralisations based on pasi
experience.

Ever since Aristotle, philosophers and
scientists have been aware of the key
problem of induction. In this century
Popper presented a means by which one
could evaluate scientific and ordinary
arguments. As you can never prove that an
argument will be true for all time, he
suggests we should investigate ways of
establishing the falsity, or incorrectness, of
assertions. “There will be a revolution” is
an example of an assertion which is
inherently untestable because we have not
decided when, if ever, the revolution will
come. ‘‘By 1984 there will be a revolution”’
is lestahble, because by 1985 we will know

fcontinued on next page)
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{continued from previons page)
whether it has happened or not happeited.
Popper split arguments into two classes:
scientific, that is testable, arguments and
metaphysical or not testable arguments.
Thetest always has to be against reality. One
could fault arguments by examination of the
deductive processes used (o relate the initial
assertions to conclusions, that is the
deductive aspects. In testing against reality
you are actually testing the original
assertions. If the deductive aspect is correct,
then any conclusion is only a product of the

original assumptions.

A mathematical argumerit i, it one
sense, an example of metaphysics: there are
no testable conclusions, and mathematical
induction is simply a variant of axiomatic
systems. The case for the initial assumption
is based ultimately on inductionssuchas | +
I = 2. ltisthen assumed to be true for alater
version, and the successor to the later
version is then worked out. If the difference
between the two versions is according 1o the
formula, then the formula has been correct.

By pure induction it is then possible to
generalise that it is true for all cases. This
appears to be justified by a rule which allows
vou to follow on from successive
happenings and so, it is claimed, it is in some
way different from using laws of relativity to
predict the sun will rise tomorrow. The logic
involved in moving from the assertion that if
it is true for 1 and true for N it is true for
N+ 1 and for 1+ 1=2 is simply inductive.
We know that we can replace N by 1 to give

N+ 1 = 2, but can it be justified by a totally
deductive argument?

Commentators who have followed on
from Popper, especially [akatos, have
noted that when faced with the collapse of
an argument yet with the deductive part of
the argument appearing to be correct, it is
usual to add extra assumptions to
accommodate the new results. The Bohr
theory of atomic structure is a good
example. Mathematical arguments can be
faulted on their initial assumptions, as well
as on their process of argument — see
Wirtgensiein’s lectures on foundations of
mathematics. But when one comes to
examine correctness proofs for actual
programs, the addition of extra axioms |
becomes very popular.

Take the trivial program

10A =1
put forward as perfectly correct, and |
therefore a refutation of the argument that
there is no thing as a correct program. One
only needs to note that thereisno Let and no
End for the program to be shown to be
incorrect, and thus to refute the assertion
that the program is correct. When faced
with such refutations the automatic reaction
of some is to change the grounds for
argument.

One obvious way of adding extra axioms
isto restrict the type of language and the type
of machine. To prove programs correct in a
vacuum js pointless — they must run on a
specific machine. '

It is not possible to leave this topic with- |

| wrote

out mentioning a powerful argument
concerning the inadequacy of deductive
processes of argument in mathematics.
When 1 called the program trivial 1 was
thinking of Goédel’s Theorem, the simplest
exposition of which is in Nagel and
Newman’s Godel’s proof.

Godel showed that in any system which is
sufficiently non-trivial to refer 10 itself,
there are assertions whose t(ruth or
falsehood cannot be established by
derivation from other assumptions. A
complex computer language may produce
programs which are untestable by
mathematical means, if one accepts the
truth of Godel’s proof.

Popper wrote in The logic of scientific

| discovery that he did not believe that there

was such a thing as a valid inductive
argument, because being inductive it could
never be established as correct. Popper also
that he was not considering
mathematical induction, because
mathematics was part of metaphysics, that
is mathematical arguments had no relation
to reality. On page 72 he considered
mathematical axioms, in this case those of
Euclid, as purely conventions with no
relation to reality, or as hypotheses with
relation to reality.

My assertion is that though cofrectness
proofs can be useful in establishing
consistency in programs they cannot
establish correctness in the real world. What
is more, the effort involved would seem
rather fruitless.

=

FOR THE BBC PROJECT

BEEBU

CLUSIVELY TO THE BBC MICRO.

members.

Keys, Input Function and many Hints & Tips.

Loading or *‘Bad Program Message'’} and Pack

MEMBERS SOFTWARE LIBRARY +

GAMES 1. STARFIRE [32k), GAMES 2. MOONLANDER {16k], 3D NOUGHTS AND CADSSES, GAMES 3,
SHAPE MATCH (16k). MINDBENDER [16k), GAMES 4. MAGIC EEL {32k).
13% discount 10 members on the axcellent wowwlsn;:uo'd procasaing package — his reprasonts n seving of
E.04.

ove
" Send £1.00 & SAE for Sample.

Membership: UK £5.40 for six manths

£9.90 for one year

Overseas one year only:

Eurape £16.00 Middle East £19500

Americas & Africa £21.00

Other Countries £23.00

send to:

40

REGISTERED REFERRAL CENTRE

FOR
THE

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

MEMBERSHIP NOW EXCEEDS 12,000

12,000 MEMBERS CAN'T BE WRONG — BEEBUG PROVIDES THE BEST SUPPORY
FOR THE BBC MICRO. BEEBUG MAGAZINE — NOW 36 PAGES — DEVOTED EX-

Programs — Hints & Tips — Major Artlcles — News — Reviews — Commentary.
PLUS members discount scheme with National Retailers. PLUS members Software
Library — a growing ranga of software from around £3.50 per cassette. 10
Magazines a year. First issue April 1982, Reprints of all issues available to

June Issue. Program Features: Mazetrap, Mini Text Editor, Polygon: Plus articles on
upgrading The User Port, TV set and Monitor review, Graphics part Il. More
Assembler Hints, Structuring in BBC Basic, Plus BBC Bugs.

July/August Issue. Program Features: Beeb Invaders Patchwork Programming
Screen Dump, Plus Teletext articles using the mode, BBC Cassette, Bugs Fix, Soft-
ware Review, using the User Port, more on Structuring in Basic, Using User Defined

September Issus. Games Programs: Higher/Lower and Hangman, plus String
Search Program, Articles on Debugging Programs, a sate verlfy, new user guide, Er-
rata, Creating and Moving Multicoloured Characters, Logic on the Beeb, Ideas an
Colouring and Shading, Acorns ROM replacement charge, plus much more.
October Issue. Program Features: Alien Attack, Calender Generator, Union Jack,
and Memory Display Utility. Plus articles on Debugging, Improving Key Detection.
Acorn Press Release on 0,S. 1.2 and Issue Il Basic, The Tube and Second Processor,
Optlons, a New Series for Less Experienced Users and Software Reviews.
Dec/Jan Issue. Program Features: Space City (Invader type game), Breakout, Artist
|Joystick painting program). Rescue (Miraculously retricves programs after Bad
- @ program to compact basic pro«|
grams and disc system review, Software reviews — inciuding Wordwise, Book
reviews, adding Joysticks interface to Model A; How to access the video cnntrollcn‘
chips and ideas for the newcomer; plus a naw crop of hints and tips.

Make cheques to B8EEBUG and

BEEBUEG Dept 5, 374 Wanisworth Rd
dondon SW3 4TE

Editorial Material ta PO Béx: 50
St Albans, Herts, ALT 1AR
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FULL DETAILS AVAILABLE FROM
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54 Chapel Road

Worthing
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WINCHESTER
KILLER-£750

~ The incredible Scorpioc 6.2 Mbyte
hard disk alternative from
HAL Computers
annihilates small

| capacity Winchesters.

DISTINGUISHING
CHARACTERISTICS pr

Hard disk capacity and speed with
the capability of interchangeable media.
Scorpio 8 eliminates the worries of head
crashes, drive alignments, lost data or backup, with
new application of field proven floppy technology.

Fully Apple ll compatible — DOS 3.3, Pascal 1.1 and CP/M.

Uses all standard Apple DOS commands — appears to \ 5
Apple as a massive 8 inch floppy.

HOW SCORPIO 8 IS KILLING THE SMALL \
WINCHESTER : =

v;

CAPACITY (MB})

I 0.15MB  FLOPPYDRIVE

3MB-  HARDDISK ‘| REWARDS

Rl | B Winchester capacities.on floppy disks.

6:2MB :SCORPIO 8. B Removeable media — a cartridge pack
s (e offive 5.25 inch diskettes each of 1.2Mb

capacity.

High speed DMA data transfer.

Cost effective and software compatible

disk memory expansion.

Removeable media means separate

- packs can be kept for different

3000 HARD DISKI applications.

ME V=S . ] : B All this for £750, complete with power
8250 |SCORPIOS J supply, interface, cables and software.

e

BYTES PER £

—‘ 450  FLOPPRY DRIVE

To claim your rewards cqntact us at the
address shown below.

Invincible Road, Farnborough
Hants.GUI47QU
/; Telephone (0252)517175
77V Telesales(0252)517171

/ HAL Computers Limited

® Circle No. 129



THE MOST DIFFICULT THI
PUTER

BBC MICROCOMPUTER

BBCGMicroModelB.......................419.00
Games Paddles ... ... 11.30
14” Colour Monitor ..250.00
12" Monochrome Monitor ... .. ....90.00
Single Disk Drive .. 230,00

Salection of business, educational, graphics &
gamessoftware availabe from 3.50

EPSON HX-20
PORTABLE COMPUTER

Diminutive fully fedtured business
computer that is smolf and light enough
to slip into a briefcase. Specification
includes integrated LCD screen, printer
ond microcassette; 16K RAM
expandable to 32K and its own
rechargable power supply. Ideal for
people on the move — data can be
subsequently ‘down looded’ onto @
larger machine when you return

to base, 402.00 ex. vaT

CROMEMCO C-10
PERSONAL COMPUTER

A full feature personal business
computer system inciuding

software — for the price of a YDU. Also
the entry point into the renowned

Cromemcorange. 4495.00 eX.VAT

C-10sp Persong Com pater Superpok inc.
280A Processor, 64K Memory, Single 54"
390K Byte Floppy Disk, 24 = BO Screen, CKBA
Keyboord, CP/M Compatible Operating System,
plus Woid Processing, Financial Planning & 32K
BASIC Software ... ...1195.00
Additional 5%4” Floppy Disk Dnve
120 Word/Min Daisy Wheet Printer ... 675.00

OSBORNE

Osbome Portaie Computer inc. Stondard
Softwore - Wordstar, Mailmerge, Supercalc,
MBASIC, CBASIC, CP/M .. ... .....1250.00
{sbome Double Density Version inc. USDC-P
..................... 1375.00
Do:sy wheel Typewniter
1699.00

BOUT GETTING A CO!
IS GETTING THE RIGHT ONE.

COMART
COMMUNICATOR

Clearly the most price cempetitive
modular computer system on the market
wnh bufli-in expandability -

-
OSBORNE
| Truly portable personal small computer
system housed in a *snop tegether’
case complete with business progroms,
30 you can stast work almost anywhere.

1250.00 ex. va1

PRINTERS —IMPACT

Anadex DP9500A 132 Cols., 150GPS Mairix
Prinfer with Graphics. 10, 12. 5 13.3. 16 4
Char/In, Low Noise 1150.00
Anodex DP9501A 132 Cols 150CPS Matrix
Printer 10, 12,15, 16.4 Chat/In, Low

1 oo Aok RO O ,...1150.00
Anadex DP9620A 200CPS Printer, Low Noise,
10, 12,15, 16.4 Char/In 100 CPS in Double
Poss Erthanced Moda. o 1250.00
Angdex WPB000 Dual Mode Printer 132 Cols,
150/180CPS Cofraspondance Quality,
300/330CPS Draft ond Graphics Mode. Dighin

630 Protoco! Emulation......... 1950.00
Epson MXBOT/ 3 Tractor only BOCPS ...349.00
Epson MXBOFY/ 3 Friction ond Tractor ...389.00

Epson MX100FT/ 3 Friction ond Tractor

100CPS ... .499.00

PRINTERS DAISY WHEEL

Brother HR1.. o ...650.00
Brofher8300...................... ...458.00
Crown Ranier — Brother 19CPS ..........795.00
Diablo 20RO25CPS ..o 995.00
DiokloG30RO.............. . 1575.00
Smith CoronaTP1........ .. wE WA 475.00

NORTH STAR ADVANTAGE
Two versatife desk top options to choose
from featuring high quality business
graphics with either 720Kb floppy or
5Mb hard disk storage.

From 2195.00 ex. VAT

NORTH STAR ADVANTAGE
Advantage Desk-Top System inc. Keyboard,
Graphics, Screen (Green), 64K Byta RAM, 2804
Processor, Serial Interface, Duol 350R Byte
Diskette Drives ond Business Graphics

Software
Advantage H/D Desk-Top Sysiem, as above
excep! single 350K Diskette Drive + SM Byle 5*
Winchester Hard Disk Inc. Business Graphics
Software
Advantage upgrade 10 Intel 8088 Processor with
BAKBMemoy@ ...........coevveeen.....320.00

PRICES EXCL. VAT

= inside and
mc ‘cerw From 1895.00 ex. VAT

COMART
COMMUNICATOR
280A MODULAR SYSTEMS

Comert CP100 ‘Communicalor: Micro
Computer: Z80A Processor, 64K Byte Memory,
Dual 5' * Floppy Diskette Drives each storing
390K Bytes of Data. Dual Seia! and Parallel
Ports. 10 Siot S100 Bus. CP/M Verslon 2
included ... . 1895.00
Comart CP200 as CP100 except Dual 790K
Byte DisketteDrives .....................2195.00
Comort CP500 os CP100 except one 790K Byte
Diskette Drive ond one 5 Winchester Drive
having 4 .BM Bytes of Formatted Dato. . 2995.00
Comart CP520 as CP100 except one 790K Byte
Diswette Drive and one 5” Winchester Drive
having 19M Bytes of Formatted Dato ... 3995.00

COMART
COMMUNICATOR 8086
MODULAR SYSTEMS

Comart CP1100 Communicator Micra
Complrer: 6MHz 8086 Processor, 128K Byte
Memary with Parity, Dual 5Ys " Floppy Disk
Drives eoch storing 390K Bytes. Duol Serial and”
Parallel Printer Ports. 10 Slot S100 Bus inc.
CP/MB6 &MS-00S .. eee......2295.00
Comort CP1202 CP1200 with 256K Byle
Memory. 745.00
Comart CP1522 CP1520 with 256K Byte
Memory. ... ... . 545.00

UPGRADE KITS

Wide range of 8 to 16 Bit and floppy 1o

hord disk upgrade kits avallable for
Communicator Systems

COMART MULTIUSER
CONFIGURATIONS

Comart CP520/M CP520 Communicator
Systern wiih 256K Byte Memnory and 6 Serial
Interfaces. Includes CP/M ond

IR 7T 1 e o g e o 4895.00
Comart CP1525M CP1520 Communicator with
a tolal of 512K Byte Memory ond 10 Setial
Inrerfoces Includes CP/MB6 and
MP/MB6........... cee.....5895.00

COMART SUBSYSTEMS
Comart CB200 Cariridge Tape Bock-Up
Subsystemfor Hord DisK .. .............. 2495.00
Comart HD520 5" x 20M Byte Hard Disk
Subsystem (requires HDCONT or con be added
10aCP5200r CP 1520 2395
Comort HDCONT Winchester Disk Coniroller for
2, 20MBYIRDIVES . ...oovtieeiie, 185.00
Comart FD80O 8” Floppy Single Disk Drive
Subsystem; Single Sfded, Single Density IBM
3740 Compatible (requirasc IFDC) .....995.00
Comort MP/MSUB Hardware & Software to
Upgrade Communicalo: fo MP/M. Includes
MP/M, two 48K Byte CRAM 48 Memory and
4SI0 SeriolInterfaceCard ... ... 1150:00

s100 BOARDS PRICES EXCL, VAT
Comort CRAMB4 64K Byte Dynamic RAM with:
Bank Select. ... .200.08
Comart CRAM48 48K Byte Dynomlc RAM wilty
BankSelect.... ...l 180.0r
Camart CRAM258 256K, Byte Dynumrc RAM
with Parity. 8 and 16 Bit Data. IEEE696
Compdlible. Also supports 8 Bit Bank

Switching
Comart C-CPUB6 8086 Processor Cord, with

. Duol Serial and Poraliel Ports. Monitor in 8K

EPROMand4KRAM ... .300.0C
Comart C-IFDC Intelhgent Diskefte Drive
Confroller with 280A Processor . . ..285.0C

Comart C-CPU Z80A system Processor Bogid
incl. 2 Serigi/ 1 Parallel Pert. . ... .200.0C
Comont 4S10 4 Channel Wnch/Asynch Intertaes
Board.. 250.0C
Duol Syﬂems CU(24 Bansry Suppor?ed Reql
Time Colendar Disk.......... .295.0C
Dudi Systems CMEM32 32K CMOS Bunary
Supperted Mam: 1185.0C
Duai Systems CMEM 18 16K CMOS chery
Supported Memory .. ....................8985.0C

CROMEMCO 68000/Z80A
SUPER MICRO SYSTEMS

Cromamco C51D2E System 1 including Dual
390K 5* Floppy Disks, DPU, MCU, 256M5U
ond 16 FC Cards In 8 Siot S100 Card, Table
Top Enclosure 620.0C
tromemco CS1D5E 05 CS1D2E but with 512
MSU 4280
Czomemco CSTHD2E System 1 including Single
390K 5" Floppy Disk, 5.5M Byte 5" Winchester
Disk, DPU, MCU, 256MSU, 16FDC,

195.0C

512M8U
Cromemco CS3D5E System 3 Including Dual
1.2M Byte Floppy Disk Drives, 21 Siot Card
Copge, DPU, MCU, 512MSU, 16FDG ....6585.0C
Cromemco CS3HDSE as CSIDSE but with 5
5.5MB Winchestar Diskand WDI ... 8230.0C

CROMEMCO 280

COMPUTER SYSTEMS

Cromemco CS-1H System One including Z80A
Procsssor, 64K Memaory, 390K Byte 5 Floppy,
5.5M Byte 5" Winchester Disk and VDU/
Printef INferfaces. ..........oooeeeeennn.n. 4595.01
Cromemco C5-1 8 Slot S100 Bus. Computer
8m One, with ZBOA Processor, Dual 5°
Diskette Dnves 64K Memory, VDU/ Printer
[ R0 e = Ploo o o e oot 2630.04
Cromemco C$-2 21 Slot S100 Bus, Computer
System Two, Z80A Processor, Dunl 5* Disketie
Drives, 84K Memory, VDU /Printer Interfaces
{19” RockMount)..........coccovvnnnen. 3095.0¢
Cromemco CS-3 21 Slof S100 Bus. Computer
Systermn Three: ZBOA, 64K Memory, Dual High
Speed 8" Diskefte Drives (1.2M Byte each),
VDU/Printer Interfoces (19” Rock
Mount) o R e 449500
Cromemco Z-2H 12 Siot $100 Bus. Hord Disk
Computer System with ZBOA Processor, Dual 5"
Diskette Drives, 10M Byle Winchester Drive, 64k
RAM & VDU/PrinterInterfoces .......... 6585.0¢
Cromemco Z-2H/GS Cromemco Graphics
Syslem based on Z-2H, fogether with additional
Duol Poried 96K Byte Video Memaory, High
Resolution Graphics |/ F and Bit Pad interfaces
CDOS and SGS Seftware Included ... 8560.0(

BOOKS

Very wide range of compirtes books
stocked at all shops.

BUG —BYTE SOFTWARE

All Tapas Avallable For Acom, VIC, BBC, 281,
Spectrum, Call for availability.

CROMEMCO SOFTWARE
FOR 68000/Z80A SERIES

Cromemco CRO-D Cromix (Multi-User/ Mulli

Tasking) Unix Based Operating System. .. 385.0
Cromemco FOR-D Foriran ‘77
Cromemco PAS-DISOPascal ... .395.0n




Cromemco ASM-D 68000 Macio

ASSBMBIBT ..\ 95.00
Cromemco STB-D 32K Structured

BASICE ..ovovviereeiiiieaiiiian 395.00
Cromemco CCC-DC-Compiler @ ... 395.00

Cromemco COB-D Cobol Compiler @ ..395.00
Note: All 68000 Languages (Suffix D) require
Cromix (CRO-D). All Software is available on 5*
or 8” Floppy Disks — Please Specify.

@ = Availability early ‘83

CROMEMCO LANGUAGES
(Z80A)

Cromemco FDB 16K BASIC Inferprater...130.00
Cromemca FDF Fortran [V Comgiler
Cromemco FDC Cobal Compiler

Cromemco FDR RATFOR- Rational Fortran [V
Compiler & Pre-Processor..................260.00
Cromemco FDA Z80 Macro Asssmbler...195.00
Cromemco CCC C Compiler (Requires

Cromix, 395.00
Cromemco RPG RPGIl Report Generator .395.00
Cromemeo LSP LiSP List Processor. ... 260.00
Cromamco COL Overday Link Editor ... 260.00
Cromemca IDS1.0.P. Development

All software is available on 5” or 8
Diskeftes — please specify.

VDU’'S & MONITORS

Comart WY100 Visual Dispiay Temminal, Green
Display, 24 x 80 and Status Lings. Detached
105 Key Keyboard with Numeric Pad, Function,
Cursor and Editing Controls. Swivel and Tift

Display

Volkercraig 4404 . ..

MBNItOr ..o 1385.00
12" Green Screen Monltor ................ 98.00
DISKETTES

Byteshop 5% " Single Sided, Single

ey Lo o e T Oea
Byteshop 5'/ ” Single Sided, Double

Density ... 1 AR i...2.1380
Dysan 5Y " Double Sided, Double

BT S Y e st e 3.90s0

Dysan 8" Doubls Sided, Double Density 4.40e0
Fullrange of 51" & B Diskettes in stock

CPM SOFTWARE

3ASCOM Microsott Basic Compiler ... 227.46
BASIC-80 Microsoft Basic Interpreter. . . 205.27
BAZIC Micromikes Bosic Language . . . . 12000
BSTAM BYROM Softwore Communications
2ocke” k. ... 115.00
BSTMS BYROM Sofiware Communications

oge 15.00
CALCSTAR Micropro Finoncial Planning
-lectronic Spread Sheet Package 90.00
CARDBOX Caxton Store/ Search System 155.00
CB80 Digital Research Basic Compiler. . 314.00
CBASIC Digitat Research Basic Language 94.00

CBASIC/86D/R BasicLanguage . . .. 204.00
CIS COBOL Microfocus COBOL
LONQUODEEE - - S, o - = hinee = = 425.00

COBOL-80 Micioscit COBOL Compiler. . 421.63
CP /M for SBC Digital Research Operating

S St g e S e = g e 126.00
CP/M-B& DISPWR Digital Research Operating
System 204.00
oP/M-86 + CB86 DW Digital Reseaich
Jperating System + Language..........380.00
DATASTAR Micropro Database Package . 175.00
DBASE Il Ashton-Tate Relational Dotabase

+ ZIP 435.00
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MICROSTAT Eopact 0. 01 Processing Eny </ Wseiiol and parae) petn
PASCALMT + g oroi0lSlcs Package . Coen! TECH AR Dynamic Memry B clock and gy
SPELLSTAR Micro . o110 RESETTC Longuaie h YROMic Memory 256K Burs o
SUPE S o Word Pracessing Enangerrs 700 | fites
WORDSTAR oo™ Fitncial Plannisg pocncemen ... 145,00 M PG 2o S U3t smai seiection
ws 0 P70 Word Procase; g ... 190.9 ; compatible agq iy om the 60 plus T,
+ MAILMERGE SSing Package -00 interfaces {N's ong add opy's S Tecmar
WS + speyig 1C10 Pro Worg Processing Packgge 95 at we oﬂer.vr_nere are dotg mand SPeciofist

R Micro Pro Wrg

S + MM + SP/$ Micro Pro Worg

FILESTAR Microsec’s Disk Reformatier CP/ M to
IBM, DEC, Motorola and tnte! Formats . . 110,00
FMS-80 DJR Assoc. Database/FM . . .. 650.00

FMS-81/82fiom................. 350.00
FORMS 2 Microfocus Table Maker . . .. 110.00
FORTRAN-80 Microsoft FORTRAN

Compiler ........... T 285.48

GBS Bylesoft General Business System ..810.00
INFOSTAR Micropro Database/ Reporter . 295.00
1SL 8ytesolt Accounting Package....... 1110.00
KSAMBOEMSDatobase. . .......... 350.00
MACRO-80 Microsoft Macro Assembler. 116.50
MAILMERGE Micropro Wordprocessing
Enhancement to link with WORDSTAR® . 145.00
MARS Sapphire Business System” . . .. 295.00
MICROSTAT Ecosoft Stalislics Package* 185.00
MILESTONE Organic Software Critical*

PathPackage. ................... 225.00
PASCALMT + &SPPD/R Pascal Language

with Speed ProgrammingTool . . . .. ... 314.00
PASCAL/MT + D/RPascal

Longuage ...................... 20.00
PASCAL/MY + 86 Digitol Ressarch Pascal
Language for 16 Bit Systems ... . ... .. 377.00
PEACHTREE Basic Accounting System
permodute. ... 325.00

PEACHTREE Business Management System
permodule. . ... 600.00
PERSONALPEARLPear! DataBase/FM . 185.00
PLANNERCALC Comshare Financial Planning

POCKAGE. .. oo 39.00

OCessing Pagy
Processr‘r?gpoguge""ﬂs 0
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PL/1-80 Digital Research Language. . . . 314.00
REPORTSTAR Micropra Reporter . ... .. 210,00
SPELLSTAR Micropro Proofreaing Utility to link
WIthWORDSTAR ... ............ 145.00
SUPERCALC Sorcim Financial Planning /
Budgeting Spread Sheel Package ™ .......
SUPERSORT Micropro Sort Ulility ......... 14
SUPERVYZ Epic Application Control
T/MAKER Il Lifeboat Associates Financial
Planning/ Spread Sheet Package., . . . .. 195,00
WORDSTAR Micropro Wordprocessing

Packoge* Alsoavailable with Mailmerge

ondSpelistar ..., ... ... 5.00
WP WORKSHOP MAC Ltd Training Guide for

WORDSTAR O MAILMERGE . . ... ... ... 75.00
XBASIC Xitan Language . . . . 185.00

XCP/MJitan/ DR Operaling System. . . 118.00

Many Utilitles, Programming Tools and Training
Packages available. Also extensiva range of
diskette formats. Prices include configuration on
machines supplied by ourselves, We are totally
committed fo after sales service and future
supperl.

“ These software packages are available for both
CP/MAndCP/M8B.

@ Circle No. 130

ALL PRICES EXCLUSIVE OF VAT

°Barciaycord Visa & Access e

cards token in poyment. i

*Shop opening hours 8 — 5.30, check

;indeuc! shops for details of Sahurday opening

mes.

*Phone Mail Orders accepted. Please contact

neo(;est shop for P.P. & Dettvery Rates. Regret
_n0C.0.D.

* Some tems may be subject fo o dollar
surcharge if the dollar exchonge rate changes
more than 5 cents. Prices will be adjusted in ling
with the rate prevailing af the time of purchase.
*Prices subject to change without notice

£. & 0.E. and are valid for the cover date life of Ihis
magazine. (March 83)

*Whilst we carry a vast range of stock, we
cannol guarantee that every advertised itam will
be available in each shop.

* All goods are new and include faclory warranties.
* No refunds on opened softwars,

* Qrders from Govemment Depts. & Colleges,gfc.
welcome.
*Leasing & HP facilities available — apply for
written details. -

*Detailed prices
available on
request.

There are so many micra com puters on the morke)
.that choosing the right one is far ffom easy.

Andit sn't mode any easier when you find them
¢theek by jowl with cameras, hi-fi and @ host of ¢ther:
eleciricol equipment. Whist you need is someone ihol
is single minded. And fhat means us,

THEBUTE SHI

Your Specialist cOmpuer Centre

Byteshops are fotaliy dedicated ta microcomputers.
So not surprisingly, we can ofter you a wider range
becouse we sellnothing eise.

LONDON

GLASGOW

NOTTINGHAM

is 00 e Wb e Sryvod el o] The Byteshop The Byteshop, Magnet House The Byteshop

U8 CxCEM gne o 8 Lot pahe i 324 Euston Road NW1 61 Waterioo Street 92A Upper Parliament Street

MICro ol A St ystem.

or\'}ml;; ;:gr;:r'a;ljlrg:::vunsrly»::? z:: &g;;g;l:gl‘:gm Tel: 01-387 0505 Tel: 041-221 7409 Tel: 0602 40576

'E‘L‘A’n;e“?2'rFZI"si'}l?c%“é'.?é'ﬁ;mﬁ.‘fﬁéﬂﬁ’:ﬁL'n"a ' BIRMINGHAM MANCHESTER SOUTHAMPTON

pu;;e(:%s".' we are the UK’s longesl established The Byteshop The Byteshop_ . Also at erAN Systems

microcomputer specialists, Come ond see us soon 94‘96 Hum s".ee' '“ Gmewuy House, P'ccudm-y' 23 cumbe"ﬂnd P'ﬂce
Tel: 021-622 7149  Station Approach Tel: 061-236 4737 Tel: 0703 334711

Members of the

Comart Group of Companies



‘( WANTED

Intelligent Software Ltd., internationally
renowned producer of microcomputer
and games software, is looking for

exceptionally talented programmers to

. ' join its team of software designers and
%- l = writers.

// Experience of assembly language is

essential, but a willingness to work
hard and boundless enthusiasm are
much more important than formal
qualifications.

Intelligent Software is particularly
interested in programmers who have
proven abilities in the design and pro-
gramming of video games.

We believe in outstanding pay for out-
standing programmers.

Please write to:
David Levy,

® WITELLIGENT SOFTWARE LD

® Circle No. 131

)~46'¢

”l'“"lln.,{,‘q( /”l TE XT

Y
b
Illllmlllll|I TEXT PROCESSING FOR
COMMODORE

INCLUDING :
ADVANCED EDITING FACILITIES
MULTI-COLUMN PROCESSING
BUILT-IN CALCULATOR

,,,,,,

FULL DETAILS AVAILABLE FROM MORE THAN JUST A

Tenhill Computer Systems WORD PROCESSOR!
5th Floor Empire House

Wakefield Road SM SOFTWARE (UK)

Dewsbury
Tel No: 0924-452626 (0453) 46065
YO RKSH | RE RAGLAN HQOUSE ., 56 LONG STREET, DURSLEY, GLOS .

@ Circle No. 132 @ Circle No. 133
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What do the . . . BBC
HONEYWELL
POST OFFICE
NATIONAL COAL BOARD
NORWEST HOLST BRITISH GAS
MINISTRY OF DEFENCE BALFOUR BEATTY
BRITISH AEROSPACE INSTITUTE OF ARCHAEOLOGY
MARCONI RESEARCH CENTRE FERRANTI
GEC TELECOMMUNICATIONS |
TAYLOR WOODROW
RANK XEROX
RACAL
ESSO
. .. have in common

They all rely on the quality and versatility of SIRTON'S British Made MIDAS

Microcomputers . . . as do hundreds of other Universities, Polytechnics, Research and
Government Departments, Hospitals, Councils, and Businesses throughout the country and
Europe.

See our advertisement on page 54

SIFFAR L oo wion e vt

-y il wwwE = Surrey, CR4 4NA.
computer systems Telephone: 01-6406931/2/3

® Circle No. 134

WORDSCAN

FOR ALL BBC MICRO OWNERS — A WORD “"""Iu..
PROCESSOR ON CASSETTE. Even for those ‘ O,
owners who do NOT own a printer. 'I||||“ u
So far, you have used your machine to play games. )

Now you can get some REAL benefit, using it for L e gt
WORD PROCESSING. ;

An extremely fast and easy to use program, profes:
sionally written to cater for any amount of TEXT
from a simple letter on the Model A to an extensive
essay on the Model B.

Designed to interface with the EPSON MX80 FT3,
but will operate on any ‘machine compatible’
printer. A Bureau Service is available for PRIN-
TING if you need it. 'Edit’ your text on your TV
monitor. 'Save' it on a fresh cassette when you

have checked it out. Send it to me for a fast con-
fidential PRINT service.

Your local BBC Micro Dealer has all the details. He FULL DETAILS AVAILABLE FROM
can show you the program and documentation in

operation. | Crystal Research Ltd
Otherwise write to Dial Software, 72 Downend 40 Magdalene Road
Road, Downend, Bristol BS16 SUE, for full details Torquay T21 4AF.

of the Package anmd the Bureau Service. Tel No: 0803-22699

The price of the Package is £18+ VAT.
The Printer Service is charged at min £2 per 1000

words. DEVON

® Circle No. 178
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If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: {0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.O. Box 3, Rayleigh, Essex $S6 8LR.

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: Atari 400 48K.
Cash price £299. Credit terms. £29.90 down, then £29.90
per month for nine months. Total £299. Credit quotations
on request. This offer subject to approval which can take up
10 48 hours (APR = 0%).

THE NEW COMMODORE 64

The incredible new computer from Commodore come
with 64K RAM fitted! Plus 16 colours, hi-res graphics
320 x 200 pixels, 40 columns by 25 lines, Z80 micr
processor can be added — that means you can run CP/\
software, 8 ind=pendently movable Sprites with collisios
detection, and a sound generator with 3 voices, 4 wavae
forms, envelope and filter to rival some dedicated musi
synthesisers. And all this at the most incredible price eve
' {AF56L) Only £339.0¢

by Datapost

e - _ X h QOther hardware:
' Cassette Recorder

4 Consoles Available:

== Atari 400, 16K RAM (AF36P) £249.95
Atari 400, 48K RAM (AF37S) £299.00
Atari 800, 16 K RAM (AF02C) £399.00
Atari 800, 48K RAM (AF55K) £440.00

* All above with BASIC & handbooks
Carriage free, delivery next day

(AF28F) £50.00

' DRAGON 32 || THE AMAZING ATARI COMPUTERS

TV (R A AALLASS LR TN

| The amazing new British computer 1'?:15" Dfi‘V: <AA’;%6G) ggg-gg
i ermal Printer 4E 5.
with a full-travel standard keyboard, Epson MX80T Mk il ((AF38R; £399.95 | / ,:”;mm-unmmmmum\nm\\\\\x
. - r | \
a 16-bit microprocessor, 32K RAM Epson MX80F/T Mk Il (AF40T) £447.35 | ////////////M///l’ : ! \\
fitted {(expandable to 64K and later to Printer Interface for 400 (AF41U) £59.95 |
256}(”); 9 colours, hi-res graphics Printer Interface for 800 (AF42V) £59,95 ‘ KAR
and Microsoft extended colour Interface Module {AF29G) £135.00
Vi i {
BASIC (the very best BASIC to learn | | oot i M
with). It can be used with virtually 48K RAM Module for 400 (AF44X) £99.95
any ordinary cassette recorder, it has 48K Upgrade for 400 (AF45Y) £75.00
a printer interface (Centronics-type), it’g‘;‘; I?'s" :1)((:2?\:; fgi'gg
| Joyst}cks are available and it's in- Joystick Controllers (Pair) (AC37S) £13.95 -__...:-‘;“j-:? =
credible value for money. Paddle Controllers (Pair) (AC30H) £13.95
{AF57M} Only £1 99 .50. For full details ask for our hardware leatiet {(XH54J). SAE appreciated
Lots of new Dragon software JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB ' ‘ (
available. An independent users’ group. Four issues of the club magazine for only £3.00! Address your subscription 6 Ron

tssue 1 of the club magazine featured a tutorial on character set redefinition and contained & collection of demonstration
games programs and lots more. Issue 2 featured a tutorial on player/missile graphics. an article about graphics on computer
lection of members’ contributions to the pragram library and much more.

THE FVINEST SELECTION OF ATARI SOFTWARE

Teach Yoursel! Programs Atare Word Procossor 1CRID-48K YGA2V £9995 Or Goodeode's Cavern 1D-38K-KBOJE £21 95 Gotden Voyage 1€-24K-BQ1IM £17
Conversatonal French  -5C-16K-YG43X £39.85 Text Wizard 10-32K-BQYSH £76 00 Escape From Vukan's sic  -1D-40K KB3OM £2075 Treasure Quest 1C-16K-KB36P £10
Conversational German  -5C 16K YG45Y (3995 *Mins Word Processor 1C 32K-BGOBJ £14 50 Zont 10-32K-BQ94C £2995 Soltgorn Adventute s CLELEh g
Caonversational Spamsh -§C-16K YGA6A [3995 File 1 2 1D-46K BG10L £33 87 Zork It 1D-32K-BQ95D (2995 Doadhine -20-32K-B096E £37
Conversationat l1ahan .5C-16K YG476 (39 95 Filemanager BOJ 10-40K-BGS9P (75 00 Zoek 1h 1D-32K-KB31J £26 98 Starcross 10-32% KB37S £29
Touch Typing -2C 16K-YG49D (1995 Graph-it -2C-16K-YGSIF £14 95 Al Baby & The 10 Threves 10-32 BQ78K £2593 Energy Crar 1€ Ll 6K YGS3H {14
States & Copials ~1C-16K-YG56L L1495 Stansics 1C-16K-YG52G £14 95 «Temple Of Apshia(Part 1) ~1C 32K-BQBSG £2745 Kingdom 1CR Y GBER T 10
Euto Countrms & Coptnls  ~1C-16K-YGS7M £14 95 Mortgige & Loan Andlyses -1C 18K -BQ66W £14 95 « Upper Reaches {Part 2} 1C-32K BQ87U £13 80 Space Shuttie Moduie ¥ 1D 32¢ BGESV £18
+Kigs 1 (3 Programs} -1C-16K-BGOOA £11 76 *80b s Bustness 1C-32k 8G14M £1059 *Curse Ot Ra {Part 3) “Cufggsf:;'z‘:’ f;g gg War Gamos
«Kids 2 {3 Programs) 1C-16K-8G02C £11 75 Dragon's Eye . he Shattered Al 48K~
My Fest Alphabet <1D:32K-K#1234 £29 95 g LR Caypt OF The Undead 1D-:0x -KB33L £20 75 K o S.. e B .BQQBG =
0 Legionnare 1C- 16K -KBOOA (25
Gatoct Empere 1C 22K-BQ14Q (14560 «EmpreOl TheOvermind 1 40K BG73Q {21 95 £¥ne Battie OF Sich 1C 40K BG63T £28
Leatn Programming Galactic Trad 1C-32K KB25C (14 50 King Arthur s Haw 1D-40K-KBI4M £20 75 *Oropar Rever Lise 1C-4BK -BGIIN £18
Ivdation To Propramming 3 ~1C-BK.-YGA3W {1835 *Galany 1C-16K 8G75S8 £14 95 «Loeds Of Karma 1C-4DK 8G79L £14 95 wTanktics 1C-24K-BGIIB £17
tnvtaton To Programming 2 ~2C-8K-BQB7X (2295 *Rescue At Rigel 1C-32K-BO21X (20 75 Nightmare 10-40K kB350 £207 +Nth Attantic Convoy Raider ~1C- 16X BGB3E (11
Invation To Programwning 3 -2C-8K-BOGBY (2295 sDatestongs of Ryn’ 1€ 32¢-8022Y [1380 Analog Adventure 10-32K-BQ33L {16 95 -1'mwa. Compaign 1C-32K-BGB1C (1)
*Basecs ob Animateon 1C-16K BOSTM (14 50 *Star Wareot 1C-32K-BQ248 £27 35 Adventure Lard 1C-24K BAOOA £17 95 *Batie For Notmand 1C-32K KB3SR [28
oPiayer Missile Gaptucs  -1C-32K BOSYP (21 5 «Voyagar | 1C 32K-BQYSD (14 95 Purate Adventure 1C-24K-BO0IB £17 96 Tigess i The Srot 1€-40K-KBO1B 128
«Dispay Lists 1C-16%-BQSIF £14 80 slewsasson Otron 1C-24K-8Q23A £1728 M¥s2ion Impossible 1C-24K-BQ02C 17 96 T 10-32K-KB4OT {17
=Horiz Veruical Seroting ~ ~1C-16K BAS3H (1450 *GFS Sorcaress 1€ 8K-KB26D (21 95 Voodoo Castlo 1C-24K BQO3D €17 95 #81 Nuciear Bomber 1C- 16K BGEBY {11
«Page Fhipping 1C 16K BQSSK £14 50 «Planet Minars 1C-24K 8G8IW {11 95 The Count 1C-24K-BQOIE £17 95 -Nuku::ar 1C.16K BGBIU £11
+Sounds & Musie ~1C-16K-BGOLE (14 50 Star Fhight -10-40K BG26D (14 95 Strange Odyssey 1C-24X BOUSF £17 95 «Coathet 2500 1¢ 32K BGBSG £11
*Tricky Tutonals Fius B .3C-I2K-BGO6G (69 95 » Joutaiey To The Plancls 1C-32K-XB28F {2045 Mystery Fun House -1C-24K-BQO6G £17 95 ey on M:«e 1C.325 KBG{;U 2%
BrG 1D 28K.KD248 {27 50 +Crush Crumblea Charp  -1C-32K BAB3E £20 75 Pyiarid OF Doom 1C-2aK BQOTH £17 95 IS © 1
Mission Asteroid 1D 40K-BO9IY £17 19 Ghost Town -1C-24K BQO8J £17 95 Aicade Gares
Husiness Programs Warard & The Princess 1D-40K-BQ2SC £21 79 Savage Island ( 1€-24K-BQOSK {1795, Star Raiders, 1E-BK YGEEW £29
Visicale ¥D-32K-¥LI0N £118 95 Ulysses & Goiden Firece  -20- S0K-BO92A £20 64 Savage Island (1 1€-24K-BQ10L £17 95 Chopitfier 1D-4BK-KB12N £27
= = -
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THE NEW

MAPSOFT CATALOGUE l
48 full colour pages of Atari, Dragon SR
and VIC 20 hardware and software. (edes

A comprehensive guide to what's B8

5 available. Price £1.
THE NEW
MAPLIN CATALOGUE

contains full
computers and most of the software
shown here and much more. On
sale now in all branches of W.H.
Smith price £1.25. Or send £1.50 to
P.O. Box 3, Rayleigh, Essex.

details of all the

\TARI SOFTWARE continued

Space Chase
Sotl

Andi omedi
Jomber Allack
Astoroeds

Stellar Shutile:
Aace In Space
sbigsite Command
Space Invaders
detuxe Invaders
{-razy Kntters
tcar Guard
Shootout At OK Gala
ets Fighter
locket Ruders
3eatos

Jatactic Chase
liweshold

space Games (3 Frograims)
sunat Landef
dautilus

Seaton

Sea Oragon
(-#82y Shoal Cul
ihamus
Setpenting
Zenhipede

Angle Worms
tug Ot

Sug Atiach

furts Frum
ienenc Drdt
daunted Hitl
Slam Jumper
icken

sanyan Chmber.

faciic Coast Highwvay
ve Bud
Wpin Pang
Tack Atlack
‘ac Man
3host Hunter
tawbreaver
Apustestrck

taty Adticks
Fathlinder
abyesnth
rosshie
umblio Bugs
Vumd Of Wor
1me Bomb
tunder Istand
T Racer
Yadge Rager
Astehracer
taya Buggres
azard Run
oadracers Bowher
hagwng Galtery
hoating Arcade
asteroloster

avel s Midnight Mage
upee Breakout
lowns & Baltoons
uns Of Furt Detance
tountain Shoot
ank Trag

lome Entertadnimeint
cram

nochow)

aketbatl

yopbes Bowl

unday Golt

olf Challenge
wtnament & B:8all Pool

1E+BK-KBA3W £29.95
10-16K-BO69A £259%
1E BK BGS2G £29 95
-1C-32x-BG24B £27 50
}C-16K-BG42V (10 95
“TE-16K KB4&4X £29 95
1D-24K KB17T £22 50
1C-16K-BG70M {1155
1€ BK-YG60O £29 9%
1C-16K-KBASY £23 50
-1C-18K-BQISQ £14 95
-1E-8X YG64U (29 95
1E-8K-YG70M £29 98
1D-16K-BGIAM £29 95
1E-BX-BGS5IF £29 95
1C-16K -KB478 £14 S0
1C~16K BGI?F £14 95
1C-16K-KB43D £15 50
“1C-24K KBS1F £18 50
AC-16K -KBSIH £24 95
1C-16K-BQ62S {1695
1D 40X BGIBY {2753
1C-32K-KBSSK £1795
1C-24K-BO16S £10 95
1C-32K KB13P £27 50
10-48K-KBSIM £23 50
AC-16K-KB5BN £24 95
1E-8K-8Q63T £29 95
1C 16K-KB2OW £27 50
1E-8K-KB60Q £23 50
AE-16K-BQTOM £29 95
1C-BK-BG50E (1095
-1 16K-KBEIR £21 95
AC-24K BGI6P £2395
1C-16% KBBIT (1795
1C-16K-KB6SV £23 50
AC-16K-BG3BA £19 95
1€-16K KB67X £33 95
1C-16K -BG27E £27 5O
1C-16K BG4IX £23 80
1C-16K-KB6BY £22 95
1C 16K-KBO7H £21 95
1C-16K-BG1IP (23 50
1E-4K KB7OM £27 95
10-32K -KBO6G £23 50
1D-32K-KBOSF £2350
1€ 8K-BO7IN £29 95
1C-16K-8Q64U £19 95
1C-16K BG17T £20 64
1D-32x-8Q77J £22 95
1E 8K-KH16S £29 95
VD 32K-BG3IL (2666
1C-16K-KB71IN €23 50
1C-16K-8G22Y £20 64
10-24K-BG46A (23 50
10 32K-KBOID £29 95
1C-16K BG40T £1095
1C-16K-BQ37S £10 95
A€ 16K-KB730 £19 95
1C- 16K 8G29G £27 50
1C 16K-8BGI14 £22 50
NC-16K-KB73R £22 95
1C-16K KBIBH £21 SO
1C416K-BGISH £11 95
1C-16K-BQJEP £14 95
1€ 16K BGISR £23 50
10-32K-8GISQ £22 95
1D 48K-KB7BK £27 50
1E BK-YG67X £24 9%
1C-16K-XB79L €23 50
1C-32K 8G78K (14 95
€ 16K-BQ1ZN £1095
1C-16K YL34M £895

1C-16K -YGSBN {1995
C -16K-KBBIC £1495

1E 8K YGGIR £21 95
1C-16K 8Q20W £29 50
1C 16K BO1IP £1095
1C- 16X -KBB2D £17 15
1C-16K-BQ45Y £19 95

«Gomohuy
*Reves g

*Acquire

*Stocks & Bonds
Cribbage & Dominces
«Poker Solifore
Blackjach
Hangman
Wordrace
Wordrace (Part 2)
Abuse
Super Cubes & Tt
Humpty Dumpty Jack & Ji#l
Hickory Dickory & Baa Baa
British Hetitage higsaws
Eurcpoan Scene Jigsaws
Video Easel
Micro Pasnias
Pant
Musw Compaser
Mowvie Thames

Computer Language
Assembler

Syn Assembler
Assemtrier Edstor
Macro Assembiler
Basic A+ & Op Systerm Ay
Microsoft Basic

Paot (Educatar)

Piol {Consumer}

QS Forin

Tarw-C

ToterLing /85

VE &

Utititins

SAM (Speech Synthesiser)

Programming Ads Pack
*Basic Routines

+6502 Drsassembler

Atars Workt
+3D-Supetyraphics

The Neaxt Step

K-008

Dishey

Dish Managaer

Disk Detecive "

MAC 65 & OpSysteni'h-

Tofelnk

*Disi vetswns also awadlsbie though poce snd
memory see may be different.

Books
Naster Mumory Map
De Re Atani

Operating System Yser's Manual

& Hardware Manual

Atan Basc-Learming By Using

Games For The Atari
Atart Basic

Atart Sound & Graphics
Your Atan Computer
6502 A bly L

1C-16K-BQ1BU £14 95
1C 16X-BQI9V £14 95
1C 16K-BGBEEW {14 95
1C-32K-BGIY £14 95
1C-16K-BQA3W £14 95
1C-16K BOI?T £13 35

1€-8K YG62S £14 95

1C-BX YGhdt £14 95
10-32K KBO9K £19 65
“10-32K KBIOL £16 66
10-40K KB3IM £19 65
1C 16K-BQ48C £14 95
1C 16K-BQIBR £14.95
1C-16X-BQ3ISN £14 95
2C 16X BOAOT (1495
2C 16K 8Q41U £1495

1€-8K-BQ72P £24 95
|D-4BK BGS6L £27 5C
1D-28K KB22Y £2995

1E-8K-YGABC £36 95
1C-BK-BO34M (995

1C-18K-YL3I2K (2195
10-48K KBE3E £39 95

1E-8K-¥YG68Y £39 95
10-32K 8Q730 £59.95
YD-48K-BOI2K £59.95
1D 32K-BQ74R {5995
2C-16K.8Q75S £89 95

1E-8K YG69A £59 85
1D-24K YL29G £62 95
1D 48K-BG62S £67.80
10-48K- BG6 IR £99 00

I0-32K-KA15R £47 19
1C-16K-BG60Q £1095
1C-16K KBBAF [24 55
1C-8K YLIOW (895
1D-40K-8Q27E £47.95
1C 40K BO29G £31 95
1D-32K BG4I £27 54
1D-32K-BQTH £59 85
1D-32K KBEET 1795
1D-32K BGS8N £27 50
1D-16X-BGS7M £23 50
-$D-32K-BOIOH £59 95
1E-BK-YGS9P £2195

XH5IM €400
WGSEL £16 95

WAA6A £16 95
WGE5K (524
-WA478 (4 45 |
-WGOSF  £6 80
WA3IN  £82S
WALQT £13 45

Advanced 6502 Interfacing

Beyond Games (6502}
Computers For People

Analog The Maganne For Alan
6 issues) Annual Subscaplon

Send s naw for our new saftware satlot with
deimis of most of the above programs.

Order As XHE52G ~ Issue 3

Key: C = Cassette D = Disk E = Canridye.
2C - 2 Cassettes etc BK. 18K shows minimfir

memory fequirement

-WAOQBF 1245
WAZIU £11 45
WAASY £1300
“WAQOA £B 25

GG24B  £90C

Note: Order codes shown in brackels,

Hardware Simphealc Cassatte {+16K} (ACB3B) £19 95
VIC20 Consule (AF47B) £169 98 VIC Stock Control Cassetie [+BK) *AC94C) £19 95
C2N Cassette Unil |AF4BC) £44 95 WVIC File Disk {+16K) (ACA6D) £2495
VIC Printer (AF49D) £230 00 VIC Writer Disk {-€K) {AC96E) £2495
VIC Disk Drive {AFS0E) £396 00 VIC Writer Cassette {-8K} {AC97F) £19.95
3K RAM Cartrickju {AFS1F) £2995 Education (CSE & GCE *O’ Love! Rovigion)
BK RAM Cartndge (AF52G) £44 95 Al cassetle based and require at teast BK expansen
16k RAM Cartridge (AFS3H)  £74 95 memory
Joysticks and Padules ;nglosn b RO (ACSBG) s
athematscs 1 {ACI9H) £999
Shjeiieretck (AC5IMF 6750 paihematncs 2 {BCO0AI (999
Paw ol Joysticks {AC3TS) £1395 Biol (BCOTE)  £999
(RS BCisY) £2495 LR {BCO2CI  £999
Pha of Poddies IACIOH) £1385 g ettty
ySIcS {8CO3D} £9.99
Programming A Cartndges Computer Siudies. {BCO4E} £999
Super Expander 3K RAM and Hi-res Sy IBCO_E’F, £999
graphics ACS4)) 34,95  Hustory {8CO3G)  £999
P Al Anthmetic for 3 1o 11 vear olds (88%07;! izg;
function Key programming ¢i¢ (ACSSK) £34 95 HeadingJor Slo 1) year oids - (BCOBY  £9
General Knowledge for 9 10 11 year olds
Machune Code Momtor (ACS6L) (14 95 JBCO9K)  £9.99
Software {all 3K unless stated) Spelling for 9 10.117 year olds {BCIOL) £959
(] 10 BASIC Cusson Heme Programs
Part t {ACSTM) £14 95 All cassalte based and require 3lleast 8K expansion
Pan 2 (ACS8N) (1485 memory
Game Programs Quumasier BC1IM)  £999
Avenger Cane dge (ACS9P) £19,95 Know Your Own (O {BCI12N)  £9.99
Star Battle Canrdge (ACE60Q) £1995 dumor 1Q BCI13P) £9.99
Super Slot Cartoge (ACGIR) £1985 Krow Your Own Personaliy (BC140) £990
Jelly Monstuers Cartyidge MCE2SK £1995% The Robert Cartier Fanuly Meau Plannes
Aban Carigge ACE3T) £1996 (BC1SA} (994
Super Lander Cartnidge IACGAV) £1995  VIC Money Manager {8C16S) {999
Road Race Canruign (AC65VI [1995  VIC Road User & Highway Code (BCI17T)  £999
Ra1 Race Cariridge {ACE6WI (1995 Garden Planner {8C18v) £999
Bbtz Cassette (AC67X) £3399  Imenor Designer (BC19V)  £999 |
Mole Anack Canndge |ACB5G) £24 95 BBC * Ask The Famuly B8C20W)  £9.99
Advoniureland Cadqridge (ACE6T) £2495  BBC Masterawnd {BC21x) €939
Pirate Cove Cactoige (ARCB4F) £24 95 "Masterming” addilonal Ganeral Knowledge
Mission Impossibie Cartridge (ACBU| £24 95 Data 1 acaay) (250
Vouwdoo Castle Cartridge (ACEBVI [£24 95 Data 2 {8C23a) £280
Tne Coum Cancidge (ACBOW) £24 95 Data 3 {BC248) €250
Sargon 2 Chess Cartridge (AC77)) £2495 Dara 4 {BC25C) £250
Gort Canndge IACI0X] £24 95 ‘Mastermind  agdaonal Specialisl Knowledge
Omega Race Cacindge {AC91Y) 2495 wine & Food (BC26D} €250
Another VIC 1n The Wall Cassette Musc {BC27€) €280
{AC78K| £700 Sport & Games IBC28F)  £250
VIC Parie Casseite AC79L}  £700 Fams & TV {8C29G)  £250
Cosmiads Cassatte (tACB08) £7 00 C3eres A Vi
s (- Liled
S:CC-“&Z’:\"(':'::SE::S“"L S ::g:;g: f; gg Learn Programmung on the VIC (WAL £250
VIC Asteionds Cassette 1aC83E]  f700  VIC Reveated (wadac) (1002
WIC Programmers Reference
Business Programs Guide WA33L) (385
Simphcatc Disk {+16K) IACO24) £3495  VIC Geaphics (Wa48CH £10.00
Lots of new VIC20 software now available,

Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh,
Essex. Tel: Southend (0702) 552911/554155.

Damonstrations at our shops NOW. See the computers in action at

i 1C-16K BG478 11380 Prices correct at time of going to pr
omputer Chess 1E-BK-YGB3T £23 95 id going to press
ast Gammon 1€ 8K-YL3L (1695 (Errors excluded).
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159-161 King St., Hammersmith W6. Tel: 01-748 0926
284 London Road, Westcliff-on-Sea, Essex. Tel: {0702) 554000
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292,

; e Circle No. 135
4




Pl MICROCOMPUTER

e

= Sy

PRODUCT

AINTERNATIONAL LTD..__

Software Manual

:

SOFTWARE FOR CP/M COMPUTERS

.Software Manual

Sofiware . Man
&

&.Manual -Oniy & Manual  Only’ Manual  On
ANTHONY ASHPITEL INFORMATION UNLIMITED MICROSOFT INC..
TYPING MASTERS WHATSIT (Databasc Management » BASIC-80 5.21 21g
: BASIC Compiler 5.3 24
1 BASIC VERSION 50! Sy . FORTRAN-B0 3.44 306
BUSINESS VERSION 1254 128 KLH SYSTEMS COBOL-80 4.60 447
. M/SORT 1.012 88
' BYROM SOFTWARE Spooler for CPM systems v3:0 S2 S SREC T a0 0 02 hE
BSTAM—Utifity to link one mrcro- MU“Sp‘zjg' ' 124
computer to another also using BSTAM 12 T MAGIC CIRCLE SOFTWARE MUMATH 2.12 153
: BSTMS—UMlily to link & micro to a mini . CPMSIM 141 A . i K
of malnframe w2l 43 ] OSBORNE & ASSOCIATES
1 CP/M USER LIBRARY MICRO-AP ACCOUNTS PAYABLE &
Retaiter | SELECTOR-V 1.6 324 29, ACCOUNTS RECEIVABLE 50,
51 Volumes—Price per volume ¥ GENERAL LEDGER 50 14
and OEM 8" disc (one volume per disc) MP! LTD
! terms 5* disc (one volume per 2 discs) w0 Y PHOENIX SOFTWARE
" Index FORTH 85 23 ‘
available PAYROLL s00 15+ ASSOCIATES
SAl 15
DIGITAL RESEARCH oo o 5 12 PLINK—DIsc to disc link foader 85 18
| B8T-80 165 24 NOMINAL LEDGER 200 15 PASM—Macro Assembler 85 18
| INCOMPLETE RECORDS 1200 20¢ PEDIT—LIne editor with Macros: 8 18
| CBASIC v 2.08 76, 16 8 A
| MATHSPACK 120 BUG—Very powertul debug 85 18
CB-80 1.3 31221 oyATSPACK 120 PDEVELOP Package with all the above 227 39
] CP/M86 71 32 . PLINK—2 Overlay Link Loader 218 18
CP/M 2:2 103 24 b k
i CPNET 1 1 MICROFOCUS SAPPHIRE SYSTEMS LTD.
3 ; [+]] 4. »
DESPOOL S CISIC OB 0L v 4.5 12 B mans. 295 25
] MAC 62 16 |
MP M 1.1 133 21 ANIMATOR 225 25
b ) 138 21 FiesHane %50 2 STRUCTURED SYSTEMS
‘ PASCAL MT- 205 2 All converted to UK Standard
PASCAL MT- WITH SPP 297 35, MICROLOGY . £ALES LEDGER ) w5 )20
| e o e commmencwnset @ SESAERR., %
ﬂ\ %0 : o s NOMINAL LEDGER 350 20
» ! STOCK CONTROL 350 20
| SID 1.4 so 16 MICROPRO INC. LETTERIGHT 12 13
TEX3.0 65 16 ANALYST i
XLT86 94 8 WORDSTAR 3.0 . 294 4 (File managemen! Reporting Systemj 187 i3
| MAIL MERGE 3.0 (requires Wordslar) 88 125 NAD (N 4 Add 7 tect
ZSID 1.4 65 16 GPELLSTAR 1.2 (requires Wordstar) 147 ‘ 5 r‘“)“"‘e 20 gessceciion 5 K
WORDSTAR TRAINING MANUAL ZIRR eSS S
\ ELECTRONIC ACCOUNTING WORDSTAR CUSTOMIZATIONNOTES ‘59  QSORT 85 13
I WORD-MASTER 1.7A 88 26 i e
: £t SERVICES TEX-WRITER 2.6 g4 20 SUPERSOFT INC.
i l  LINEAR 2°GOAL PROGRAMMING: 200 dor g%ﬁg'f&“r ,'o'f ;0; §9 DIAGNOSTICS 1 53 i
DATASTAR CUSTOMIZATIQN NOTES 59 TERM 85
FOX & GELLER CALCSTAR 1.2 176 29
QUICKSCREEN FOR DBASE-!I 103 34 APPLE VER,S'ONS SVNTAX SOFTWARE LTD'
QUICKSCREEN FOR CBASIC/CB-80 103 14, [ CP/M TUTOR 55
i QUICKSCREEN FOR MBASIC 103 14 WORDSTAR 3.0 221 a4
; QUICKCOUE FOR DBASE-I! 182 21 MAILMERGE 3.0 (requires Wordstar) 74 12 TDL SOFTWARE
RAM SINESS SPETLLSSTTAR 1.2 (requires Wovdslar) 15 3
§ 7 ATASTAR 1.101 174 29 i i ;
QHANRBU SUPERSORT 1.6' s % (Technical Design Labs)
F SYSTEMS LTD CALCSTAR 1.2 115 290  BUSINESS BASIC 80
DISKREV ©5 13 = ‘ZTEL (Text Ediling Lang.) 35
DISKLENE 0 6 MICROTECH EXPORTS. LINKER 35
DISKORG 30 6 AEFORMATTER CPMweIBM a7 20
DISKED-2 6 8 :
DISKTOOLS-1 (DISKREV & DISKORG) 80 15 EERORME I ERICEVECDEC L W <
;]’F DISKTOOLS-2 (DISKTOOLS-1 & s o ¢ ——— DISKTOOLS .
I‘ DISKED-2) 145~ 79 o Disktoois are a tamily of soph
! i ” isticated programs designed tc
support CP/M based systems
The family consists of the Disb
\ § Raviver {DISKREV) - A simple tc
i3 use program for recovering
ORDER |NFORMATION erased or corrupted liles trom
ATTENTION disk - anyone who has had files
When ordering CP/M soltware piease specily Ihe tormat you erased or made unrecoverable by
Full require. All software items are subject to VAT, Manuats® when ALL TORCH .. system failures whl know how
descriptive’ purchased separately. are nol subject to VAT, Please add useful DISKREV can be
£3, 75 {plus VAT} for postage and packing for the first item UsEns ,’ ‘ A
Catalog and then £1.00 tor each extra flem. For overseas The. Disk Qrganise!
available ' plcase add £6.50 per Hem and then £1.50 for each extra flem ALL OUR (DISKORG!
!l required, Most soflware in this advertisement is available F WARE This reorganises the tilcs on ¢
trom stock and a 72 hour retumn service Is theseby offered on so T * disk to present the most efficien
i most prepaild orders. These detsils and prices are alt current Is usagoe of disk space. A detailec
' as ot November 1982. Our prices rellect an exchange rate of ST (et G manual fs supplicd with this,
U.5.51.7 to £1.00. { Telephone at lime of purchase to confirm e Dis
1 iatest prices.) All payments musl be In Sterling and drawn AVAILABLE (DISKEDIT 11) The DISKLENE
i against a UK. bank. lN TORCH This.is a powerful tool, allowing This examines all of the dish
] MAIL ORDER - TELEPHONE ORDER - VIST - Send Cash, R moditication of any byte in any surface and assigns the bac
Cheque. Posial Order, IMO. Access or Barclaycard/Visa EORMAT sector on the disk surface. It has areas to a special lile. Any uses
5 many uses ranging from bein: who has had to discard potential
| number to Miccocomputer Products International Ltd.. Room Y ging 9
PC. 11 Cambridge House. Cambridge Road. Barking. Essex able to examine and restore b sshlsi ke casejoigied
leL-GNf s 4 ¢ Sring: ferased files to edit corrupted lites surface faults will appreciate the
| J ; or directory entries savings this can make
4 -
MED'A AND Cromemceo System’2 DD/SS RX IMSAI VDP:80 A1 Nascom/Lucas N1 SD Systems 5.25in: R3
CSSN Backup T1 -Industrial Microsysiems 5000 RA  NCR 8140/9010 Al SD Systems 8in At
FORMATS Cyler 8" Al Industrial Microsyslems 8000 A1 NNC-80 A1 Sharp MZ-808 R
Datapoint 1550/2150 Al Intel MDS SD A1 NNC-80W A1 Sharp PC-3201 Ra
Allos A1 Dec VT 180 SSOD AV inlertec Superbrain SSDD RK Norlh Star Advantage P2 Shelion Signet RAK
APPLE CP/M-80 13 Sector RG Delta Systems Al Intertec Superbraln QD RS North Star Horizon SSSD P1 Spacebyte Al
APPLE CP/M-80 16 Sector HR Dynabyte DB8/4 A1 ISC Intercolor 8063/8360/8963 A1 North Star Horizon SSDD P2 Tarbell 8in At
Blackhawk Micropolis Mod"ll Q2 Exidy Sorcerer + CP/M-80 Q2 7T 3030 DSDD R1 North Star Horizon QD (MPi CP/M} P3  TE! 8in . Al
Brilish Micros Mimi RK Exidy Sorcerer - Exidy CP/M-808" A1 Micromation A1 North Star Harizon QD Televideo DSDD 55
Califomia Computer Sys 8'in Al EXO Al Micropolis Mad |1, 02 . (Other CP/M) F2 Torch ‘N2
CDS Versatile 4 G2 Gemini Gataxy ! NI Morrow Discus Al Nyiac Micropolis Mod 1 02 Toshiba T200'DSDD. SF
Columbia Data Products 8 in A1 Heath H8 + Ha7 . A1 Mostek Al Osborne-l AP TRS-80 Modell - Shutfle-
Comart Communicator CP50 P2 Hewlet-Packard 125.8in Al Mufti-Tech 1 Q2 Pertec PCC 2000, Al board 8in Al
Comart Communicator CP100 P2 1BM PC-DOS SSDD C1  Multi-Tech 2 Q2 Rade 1000 SSDD AL TRS5-80 Modell tl A1
Comart Communicator CP200 P2 IBM PC-DOS DSDD C2 Micromation A1 Rade 1000 DSDD M Vector MZ J 02
Comart Communicator CP500, P2 1BM CP/M-86 SSDD C3 Micropolis Mod I/ Q2 Ralr Black Box 1 RE Vector Systems 2800 Al
Compal-80 Q2 IBM CP M-86 DSDD C4 Morrow Discus: Al Research Machines 5.25in RN Veclor Systems B Q2
CPT 8000 At ICL-PC RE Mostek = . Al HResearch Machines Bin Al Vector VIP Q2
Cromemco System 3 Al ICL DRX Serles A1 Nascom (Gemini Drives §550) R3  Roboiron 5° N3 Xerox 820 5.25in 56
Cromemco System 2 SD/SS! RE 1COM 3712 A1 Nascom {Gemini Drives DSSD} R7 Robotron & Al Xerox 820 8in Al

ROOMPC,11 CAMBRIDGEHOUSE,CAMBRIDGE ROAD,BARKING,ESSEX,1G118NT,ENGLAND
Telephone: 01-5916511 Telex: 892395
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HELPFUL BOOKS:
We have a wide range of books, sel:
ected to support our comprehensive
list of software. Four books which
may interest you are:

CP/M User Guide £11.10

The CP/M Handbook with.MP/M £12,10
CP/M Primer £10.85
Maniering CP/M £12.95

® ' ;
e = : I, s ”[W. s -
We are constantly adding to the wide range of packages, -
and are pleased to advise vou of these ones below.
) - - - - - .-
Please don’t hesitate to give us a ring for any further information.
Flysheets and current prices are available on request.
o~ - MAIL
ADDRESS:BOOK -~ Mailing list management. Prestressed Beams ORDER
Flaexible and powerful sorting - Pile Group Calculations
on up to 10,000 addressesin - Design of Continuous PL%E‘E
each datatite Prestressed Beams
ALL-STAR DATA PACK ~ Comprises of DATASTAR, - gs;‘g;::oafgl’:sg;";:n Arig CHEDIR
Supersort and Calcstar, ata - Elastic Analysis of Frames ORDER
2000 SleroLneqlourehasy ~ Analysis of Continuous
GRS e St [l Beams with varying section *VISIT
ALL-SFAR-WQRD;PACA — Comprises of WORDSTAR, properties
: Mailmerge and Spelistar at a - Concrete Base Design
20% discount whan purchas- - Critical Path Analysis
ed asithis'speclal pack ‘MICROPERT — Very powerful critical path and
BISYNC/BO = Protocol emulation packag‘vés project management package
E@:?if&ﬂ-ﬁ% :!czgl?\ﬂand 'MILESTONE ~ Pert and Critical Path Analysis
ot P [ 1 ) _ package. CP/M and CP/M-86
g - Microfocus Level 2 ANSI ‘74 .
PEA ! PARAGRAB -"Grabs paragraphs from a
Cobol. This Cobol has been A P
certified by the American GSA T’;?::Jig::zw“f,:;:s:{&o;I
to the Federal High Level, T CI':'IM Word pro-
CP/M, CP/M-86 and MP/M-86 e Lkabes includitg
LEVEL 2FORMS 2 - A screen layout generator and Wordstar
] ' indexed file generator, tor L &
rupning with CIS COBOL PERSONAL PEARL- - IDatabase generator: CP/M
LEVEL 2 (CP/M-86 and PEARL-3 - CBASIC code generator.
| 1 CP/M-80). Application generator for
LEVEL 2'ANIMATOR, - A COBOL Visual Debugging CReic Fengbdsencrath
tool for running with CIS gp"x‘smess Spiasagons.
COBOL LEVEL 2. (CP/M-86 ) ) } J
and CP/M-80]. ‘PMATE - Word processing package
CORAL &6 - Microtocus Coral 66 Compiler: Qith ot PuTEmang
CP/M ; garbage”’ stac
COSTING/STOCK.CONTROL - Job cost estimation with (ECLIEMASTER - g‘j:' e':ngﬁ eﬂoakrfcro::.iar::tzafneé
] slacKieeptrol ‘policy renewals
CRMITUTOR o o P PRINT-ESTIMATING - All aspects of estimating the
; cost of printing a specific job.
DBASE Il - Database generator. Powerful Menu lead
Endlishiiksllenggagsiion o PROPEATY MANAGEMENT - Comprehensive system
designing and implementing H - covering all aspects af
relational databases. CP/M, S gmana ement
MS-DQS and Cromix i . Bfcpely g
AUTOHCODE = Automatic code generator for ERCRERTIMATCLING - Fns;?;:iﬁg%r:zwspiy:;ear;ainst
.. . v e ! demand. Commercial and’
ENGINEERING SOFTWARE - ‘A variety of Englneering Domestic versions available
applica!ilons including:- 'RESCUE- - Database, menu lead. Very Trade
~ Caleulation of Earthwark powerful Wordstar interface
Quantities 5 Enquiries
- Design of Highways SYPING MASTER — BASIC vaersion and BUSINESS ey
- Surveying e varsion, can nbw run under O
- Stability of Slopes CR/MSEE
fiinitgElements WORDSTAR ~ A version i now available fof
- Plastic Analysis of Portal tunning on the IBM PC-DOS:
Frame Mailmerge and Spellstar have
- Design of Sheet Pile Walis ‘also been developed for this
~ Design of _Standard ' 1
‘@ Circle No. 136
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and we also stock
a unique selection of
low cost systems in our
‘budget micro’ department

ENEREENER
Cambridge Computer Store

1 Emmanuel Street
Cambridge CB1 1NE
Telephone (0223) 65334/5
(closed 12.30 - 1 15 except Saturday)

® Circle No. 137

€4,
PN
[inasgs,”

|;!yullmnu||||||||IN |

FULL DETAILS AVAILABLE FROM

EWL Computers Ltd
8 Royal Crescent

Glasgow G3
Tel No: 041-332 7642

| LANARKSHIRE |

e Circle No. 138
50

KNIGHTS GUARANTEE LOWEST
PRICES ON SHARP AND ATARI

Deal $1 — SHARP 54K MZ-80A with BASIC + 24 programs
including Geography, Arithmetic, Basic Tutcrials, Startrek,
Invaders, Breakout etc. . £419
DEAL S2 — MZ-804, BASIC, PASCAL language and 36
programs including all those in deal S1 + 12 PASCAL
programs. £429
DEAL S4 — MZ-80A with BASIC, PASCAL, FORTH and
MACHINE CODE languages + 40 programs. £449
DEAL A1 — MZ-80A with BASIC, PASCAL, FORTH,
MACHINE CODE and 120 programs to get you off to a flying
start. £475
DEAL B1 — MZ-80B, the 76K powerhouse with 64,000 peint
graphics, with BASIC, MACHINE CODE. £747
Deal B11 — MZ-80B system, printer, floppy disk, expansion
unit, all cables, cards and manuals. £1899
DEAL 400 — ATARI 400 with BASIC, manuals etc — choose
from 16 colours and eight brightness levels, 300x182 defini-
tion. + 63 Programs. £199
DEAL 800 — ATARI 800 with BASIC cartridge, four voice
sound, superb ultra fast moving graphics with ATARI's dual
processor system. + 63 programs. £429
DEAL AT3 — ATARI DISK UNIT — plugs straight into the 400
or 800 — great value at KNIGHTS GUARANTEED LOWEST
PRICES. £257
All our prices exclude VAT but include UK delivery by
Securicor. No surcharge on ACCESS or VISA orders.

108 ROSEMOUNTPLACE,ABERDEENAB24YW

| Kniqhts TD TELEPHONE: 0224 630526
" COMPUTERS

|

@ Circle No. 139
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-
741585 209 | 7415197 48p | 7415645 100 i
14L588 18p | 74L5221 b | 7arssss  100p COMPUTER COMPONENTS CONNECTOR SYSTEMS

7406 18p | 741590 22p | 7415240 88p | 74LS669 1003 L ' ¢ JUMPER LEADS
;:% ::p ;:tggg g: ;:I':gg‘a; :p oo 1OM! 20 1802CE 650p mﬂm 822:43616 £§§ %.‘Lsgém:‘ 213500;; 24" cable with 25 way D. Conn
1417 18; 741595 40p | 7415243 56: §2t§;‘§§ _3%3 26504 £12 21014 7200 DM8131  275p | 35795MH; 100p Male 550p Female 600p
1425 18p | 741596 800 [ 745248 65p | 7a(sns acop | 6502 350p 2009, 1200 OP8304  250p | 3686MHz 300p | 24 Cable with DIP Headers
7412y 74LS107  20p | 74U5245  70p 65024 500p 2r002 He DS8831 j40p | 400MHz  150p Vagin  16pin  24pin  40pin
74128 36p | 7415109 o || 7415251 kLR 74S SERIES 6800 225p 1A e DS8832 250p | 4194MHz  200p | Singe 145p  165p 240p 3BOp
74150 50p | 74L5112 20p || 74LS253 30p | 74500 30p 6802 250p 211420 JOOP DS8833 225p 4 43MHz 110p Double 210p 230p 345p S540p
74159 75p | 74LS113 20p | 405257 30p | 74502 30p 68809 £12 2147 ‘509 DS8835 200p 5 00MHz 175p Cable with S;cc)ke!s A
74182 40p | 74LS114 22p [ 7415258 ¥p | 74504 30p ggggg Bfél:g i 40273 3005 DS8836 150p | 5.068MHz 210p S Is;v:v z%v:v g‘;g:v ggév;v
74184 80p | 7415122 28p | 7405259 56p | 74505 50p | 411615 1200 LF13201  450p | 60MH: 150p 1 Soubie 187290p 385p 4000  540p
74185A  90p | 7415123 34p || 74LS260  22p | 74508 60p | 68809 £12 1 1620 ann MC1488 55p | 6144MH:z 150p E:
74LS SERIES 7415124 90p || 74L5266 Z0p | 74S10 40p | 8035 350p 41183 500p MC1489 55p | 7 OMHz 150p "D CONNECTORS
Tk T | 145125 24p| 7aLS273  s6p | 74511 sop | B0s8 53 1 aviBa 4Sout I VISTR SIS Top R RGOV LR 758 {SPEED BLOC TYPE|
ey 1o | 745128 2504 ja5219  30p | 74520 aop | Ho80A B% | alea2 e MC3486  500p | BBEMHz  175p SPEED BLOC
e Ve | 2415132 34p{2a1S780 1005 74530 40p | 8 1 av64.15TH £4 MC3418  950p | 1000MHz 175p -
P | 745133 46p | 74LS283  40p | 74532 700 | B0RRA £22 154 MC3446  300p | 107MHz  150p ng. Recep. Edg
740803 12p | 7408136 255 || 7405293 748 8748 £18 | 4416-181Th £6 MC3480 850, 1200MHz  150p StPin  Pin  ticles Conn
741504 20 | 741313 270 | 7aisaee  s0n | 74aue Jop | inssoso  £11 | 4816AP3 280p | Gesggd  goob | 14338MH: 150p | JOway SOp  S0p  85p 200
;&5532 }22" 7415139 27p | 7415288 90p | 74551 jooJf IS SENE £20 MC3487  300p | 1600MHz 200p | 20way 145p 160p 125p g;gp
240508 158 | 7415145 70p | 2415299 1800 | 74574 75p %8 2 MCio2a  325p | 1800MH: 200p | 26way 175p 190 150p  300n
740810 1% | 7415147 100p | 7415323 180p | 74585 450p 0 2900 MCdosa ~ 325p | 1843MHz 150p | Mway 200p 215p 150p  380p
240811 ,JP 7415148 TSp | 7415324 1B0p | 74586 180p | 286 A MMS8174  800p | 19 968MHz 150p 0 way 220p 23°p Jap s‘mp
740812 130 | 2418 40p | 7415348 80p | 745112 90p 5303 o ULN2003A  75p | 20000MHz 200p 50 way 235p 260p p P
S 185 | 7915153 40p | 74LS352  80p [ 745113 sop | 8088, 12 3 ULN2004A  75p | 24MHz €3 | AMPHENOL CONNECTORS
740514 265 | 415154 80p | 7415353  60p- | 745114 20p ROM &% PROM. 75107 90p | 26 690MHz 150p | 36way plug'socker B
40815 42D | 745155 30p | 2415356  J30p | 245124 300p SUPPORT oy 75110 (30 | 27 145Mbz 200p | 24 way plug/socker _ £5:80
740820 ‘39 TALS15¢ 36p | 7415363  140p | 745132 1100 DEVICES . 75112 60p | 3866IMHz 175p | Availuble in IDC or Soider version
S 130 [ 2ats1s7  25p | 7415364 140p | 7245133 sop | NS e 745287  225p | 7511416  160p | 4800MHz 175p i
sl (3 |asiss | 7asies a0 |74Sum  120p | 3292 50p | Jicamy e | Jmie o r2e | i e i g Socner
74L526 l4p 74t§:g? o 1| B, 307 ;45139 20p | G520 280p 745471 850p 75324 asp DIN 41617 21 way 180p 180p
74527 W30 | Jaiiez b | eteans 22: 73163 3005 | 692 310p | 745473 6sop | 7saele3  150p DIN 41617 31 way 2000 200p
=2 4181 =32
e 140 | 716 aep | vais3a  s6p | 745174 2mop | 8232 SS0pR | Zasaraiiissioel i i765s o) 150p DNAIBIZ2x320ey
e 130 [ 745180 400 | 2ats3s  70p | 745175 az0p | 22 80p | 745570 650p 7585172 72p D B
740833 lab | Jas1es  S0p| 7aisayy  r0p | 7as194  320p | 25RO, e R @all mENa 65p 232 way wire wiap 3250 375p
JaL83 1ab | 745186 60p | 7415378 46p | 745195 600p | egap 3759 $573 900p B1LS9596  80p | AY52376  700p | 3x32 way St pins 250p 400p
240838 1ab | 248170 Z0p | 7415390  4bp | 745225  510p | oo B [EPROMS, | 81L597/98  80p | 74C922  420p | 3,32 way Angledpins  350p
Jalses P | 7415173 55p | 7405393 46p | 745240  300¢ f’sa?é ?«?3‘) 8726 28 120p | 74C923 450p | IDC Connector A+ 8 475p
Lk 2 7415174 40p | 74L5395 0p | 745241 300p | ggpso 280‘; 2708 250p 8795 96 90p iDC Connector A + C .= §26p
TaUs4s s |Ja217%  40p | 74LS3e 1My | 745204 300p | ggc) 2s0p | 2716 U SN r Al CHARACTER - [ IS A
A e aih M Uelame ogwlan o To e m | U g | VDU
6875 5001 ,
mEm o e dow e JASD G\ SR G0 g B8 B | fwer gt | mami | SESSCIORIISE
741574 10 | 2415192 P |7415610 19 | 745373 400 | 8155 3sop | 27323 008} ZN428E 8 €5 | 745262 £10 MALE
741575 18p | a2 36p | 7415640 100p | 745378  400p | 8156 3s0p | 273235  600p Bt S 1
4IS78 e |aSiee  38n | jeseal 1008 8205 250 | 273245 3% | peg 0 Soider '~ e5p 135p 180p 250p
741583 8212 110 i
740585 2:3 Jasi® 3 | r4aseas  100p 8216 l00p | 2732350 600 conTroLLer I IPTSI L2 D AXD Y
: LS196 45p |7aLS644 100p 8224 180p BAUD RATE COMS027 e ED1791 110p 160p 210p 350p
: - 8226 250p COMs037  f£1e | FD1793 175p 240p 275p 500p
VOLTAGE REGULATORS : 8228 LR GE HERATORS SFFo363a €8 | FD1785 £28 | Hood 100p 100p 100p 130p
FIXED PLASTIC OTHER REGULATOHS gg;g ::gg CoM8116 €7 T™MS9927  f18 5%13351 fg: {Top or Side Entry)
2 8221 %0 74MC14411675p 6545 950p

I3 +ve ve LM309K 140p 78HOSKC 550p | g2s3 ao0p | 47028 750m | 6845 S0 | pomas sige | NG

5V 7805 40p 7905 45p | M317K 325p 78GUIC 200p | a255 %00 | e e 0.1 0.156

12v 7812 40p7912 45p [M323K 450p 79GUIC 225m | 6256 t28 s . 0 | ean £22 208 way = 1ap

15V 7815 40p 7915 45p | M337T 225p 79HGKC 700p | 827 £ | avaise 300p | TMS9820  £20 | ‘EroyErm SV P

18v 7818 40p 7919 45p | m723N 30p ICL7660 200p | 5259 £36 ; AYS51013P 300p EF9366 £48 225 way  225p 300p

2v 7824 40p 7924 45p  Ti 434  300p TL497  300p | 8279 sqop | S0 AN0P | e | EAEE 1xa3way  260p =

5V 100mA  78L0530p 79L0550p 78540  225p LM305AH 250p | 8284 3500 | COMBot?  300p SAA5020  600p 2xa3way  395p —

12V 100mA 78L12 30p 79t12 S0p  78HGKC 600p 8288 £11 4864 RAMS for Hi 235332 e x77way  700p =]

15V 100mA 78L1530p 79L15 50 8755A £15 MODULATORS Res avaitable. 5

7 A 9902A 300p 6MHz UHF  375p CRYSTALS SAAS5050 £9 DIP HEADERS
ZB8OPIO 250p 8MHz UKF  450p - 14pin 16pin 24pin 40pin
280APIO0  280p 32768kHz  100p Soider type 40p 50p £1 £2

BIB|C|

MICRO COMPUTER

OFFICIAL DEALER
BBC Model B £399inci VAT Carr £8
Model A to Model B upgrade kit £50
Fitting charge £15
Partial Upgrades also available

BBC FLOPPY DISC DRIVES

FD Interface £95  Installation £20
Single Drive 51" 100K £235 + £6 carr
Dual Drive 51" 800K £799 + £8 carr

BBC COMPATIBLE DRIVES

These are drives with TEAC FD50 mechanism and
are complete with power supply.

SINGLE: 100K £190 200K £260 400K £340
DUAL: 200K £360 400K £490 800K £610
ACORN WORD PROCESSOR ‘VIEW' £52

SECOND PROCESSOR 6502 £170

SECOND PROCESSOR Z80 £170

TELETEXT ADAPTOR £195

PRESTEL ADAPTOR £90

Full Range of Connectors in Stock

280CTC  260p | IITTZYAIwE 100kHz 250p ]
ZB0ACTC  280p | apssaCy 775p | 200kMz  280p | kel
ZB0ADART 700p | apggiy £20 10MH; 290p | EEEIAE]

Z80ADMA  £10 | Amsesio  ase 100BMHz 2750 | sgpin 600p
280AS1001172 €9 | AM2pLS2521 €2 | 18432MHz 210p | 38 hin 800p
28051012 £9 | AM26LS32 125p | 200MHz 2255 | 4opin £10

B S
RO PRG”"&?(';SSOCKETS BY WIRE WRAP SOCKETS BY TEXAS

8pin  Sp 18pin 16p 24pin 24p .8pin 25p 18 pin 50p 24 pin 70p

26p 14pin 35p 20 pin 60p 28 pin 80p

14 pin 10p 20pin 18p 28 pin
Din 11p 22bin 220 40bin 30n 16pin 40p 22 pn 65p 40 pin 100p

16pin 11p 22pin 22p 40 pin

PRINTERS |

NEC PC 8023 BE-C

100 CPS, 80 cols Logic

Seeking, Bidirectional, SEIKOSHA GP 100A 80
Forward and Reverse  cols 30CPS Full ASCII &
Line Feed, Proportional Graphics 10" Wide
Spacing, Auto Underline, Paper Now only £175 +
Hi-Res and Block £6.00 carr. Ask for

Graphics. Greek Char.  getaijls on GP250A.
Set. Only £320 + carr.

£8.00.

10C type 120p 140p £2 £2.25

RIBBON CABLE (Grey!

Price/meter
. 10 way 50p 26 way 120p
714 way 60p 34 way 180p
16 way 70p 40 way 180p
20 way 80p 50 way 330p
24 way 115p 64 way 370p
4 way 70p 8 way 90p

6 way B0p 10 way 100p

SPECIAL OFFER

1-24 25-99
2114-200nS 80p 75p
2716 (+5V) 250p 225p

2532 350p 335p
4116-2 80p 75p
4164-2 450p 435p
6116P-3 350p 335p

MONITORS
HI RES GREEN SCREEN
ANTIGLARE 12" £99 + £6
Carr

BMC 14" COLOUR £265
+ £8 Carr

SOFTY Il INTELLIGENT PROGRAMMER

The system micro processor development system
for Engineers and Hobbyists. You can develop pro-
grams, debug, verify and commit to EPROMS or
use in host computer by using softy as a
romulator. Powerful editing facilities permit bytes,
blocks of bytes changed, deleted or inserted and
memory contents can be observed on ordinary TV.
Accepts most + 5v Eproms. Softy Il complete
with PSU, TV Lead and Romulator lead £169.

“Tecxosaric Lrp

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW 0 1t )

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 = =0
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) !

MICROTIMER
6502 Based Programmable clock timer with
* 224 switching times/week cycle
* 24 hour 7 day timer
* 4 independent switch outputs directly interfacing to thyristor.
triacs.
* edigit 7 seg. display to indicate real time, ON/OFF and Reset times.
* Output to drive day of week switch and status LEDS.

Full details on request. Price for kit £57.00.

UV ERASERS

UVIB up to 6 Eproms £47.50
UV140 up to 14 Eproms
£61.50
UVIT with Timer £60.00
UV141 with Timer £78.00

(Carr £2/eraser)

All erasers are fitted with
mains switches and safety
interlocks.

ALSO AVAILABLE FROM STOCK FULL RANGE OF TTL's, CMOS and LINEAR IC's
FOR DETAILED PRICE LIST PLEASE SEND S.AE.

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT, p&p at Cost)

Orders from Government Depts. & Colleges etc. we

Detailed Price | 1st on request.
Stock items are normailly by return ot post

305 EDGWARE ROAD, LONDON W2

PRACTICAL COMPUTING March 1983

® Circle No. 140
51



Our spreadsheet
Butlet’s

There was a time when you could run a
business by the seat of your pants.

‘But the days of trusting to luck and
following hunches are gone.

Today, computers, micros and more
importantly business planning systems are no
longer considered luxuries.

They allow you tokeep one step ahead of
your business, and one step ahead of the
competition.

So it seems odd that most software
companies still expect tosolve all the problems
with one system.

A “jack-of-all-trades” if you like.

Fortunately Comshare are not like most
companies. We saw the need for different

start wit

It uses the popular “spreadsheet”,
approach with a window that can
be rolled in all S
directions:

Which means
you can enter new
figures and rules
and immediately
see their effect on
everything else in
the model.

It comes with
the best manual on
the market and it’s
suitable for most
a "CP/M 22 operating system, 64K o
memory, giving at least 900 cells, minim
screen width of 80 characters and

floppy disc drives.

MUCH MORE POWER,
NOT MUCH MORE MONEY

MasterPlanner is the most
powerful spreadsheet system
currently available with its
increased matrix size, 2000-3000

systems to suit different people.
At

NEW USERS START HERE | &
PlannerCalc at £39.00% is AT

Aftrincham
Mercator Tech

now accepted as the first choice for | &
people new to fancial planning. | e

10256) 630364

Designed for 8-bit micros, B s

10226) B3316

it boasts the kind of features that | s

MSC Hiland Ltd
you'd expect to pay three times as | ..
much for (Buy PlannerCalc’s sl
nearest rival and you'll have to.) | @
Bradlord
Unlike all other‘calc’products | &%=
10274) 306366

it allows you to enter calculation | .

Avon Microcentre

inalanguage you understand. Plain | spesue
. Mescator Comprister
English. o

Tizestee L1d
6272) 277982

So it’s much easier to use.

COMSHARE DEALERS

Bury 51 Edmunds Heselord D4R Computer Whisgix L1d Rutiand
SLRCS. Lid “Eecrosne

Honeyseht Computers Hd Sysiems L13 0 556915} Mecrospecibic Lid
(0284) 62022 (0432) 279208 014394358 o 10572) 2528
aul
Canterbury ipswich Equinox Comgpulers Lid Compul-AC Slough
Kent Mo Systems oeR Mot 01-7392387 preoyi ¥GB Mcros L1g
1022750200 {0849 740036 Femadi Soltware. Lid ! 75) 38581
Carditl 01-751 5791 Meiksham Southampton
Bowstnngs Cotnpulet Leamington Spa u et Snle»m L Xidan Systems Ltd
Services Ltd Words Ltd Jarrogate Lid (0225) 706351 10703 38740
10926) 30209 01671 6321
(0222) 36825 1CEN Lig
, U3 St Albans
Clevedon Leicestet Lughouse Computing g~ | (02751 St Athans Comput
Basd Computer Lexcester Micro Centre s34 Midhursi Services Lid
Systems L1g (D533 551869 Maylay Business™ Wordnd Avtomation g | 10727177700
0219878 187 isburn grzgx;; | 1073081 6641 St Helier
Cianbrook (VK] Ltd MKM Electiome Lid i Fhe Processos G
The SoR Opion (03462) 318413655 | MGE Systems Lid %’n"%‘“;{s—“ 0534) 17010
1058080) 310 Liverpool 01439 %617 | Systems Lid Thomas & Compar
Doncasler BEE {Liverpoat) Lid Micronsics Telesystems Lid | (0908) 614242 0533031100
Brarstar Computer {051)263 5738 01-2636926 Navan Wlest Byfleat
Cenre London P Hare & Assaciales S Teiple S LI Fergesson Compu
0302) 67133 BD Computer Systems 01-551 1988 1646) 28477 [ (l;?) T
Dublin 01-435 347 Saimon Electromes,
Translec Lig Business Information 01-223 1688 mm Y eslon-Super-
(000i) 218521 Systems Software L1d  pliionesste L Eastem Lid
01-373 3408 | toetrapesn (0334418336
Glasgow 1) 387 927
The Prospectus Genlo Computer | Spectrum Sysiems Lk Oxlord Winchester
Partnership Systems Lid 1 01-4051250 Chowce Business Nodue Office
10236} 20298 | 01-670 2202 [ - Systerms Syslems Lid
Camputer Aoded puglemnizliid | (s9161) 2697 10362) 55758
Gosport Sysems L Sy Yeovi
YVauntberry Lid 01487 3869 Statacoen Lid Redcar e
(0329) 235845 01 661 2266 Applestop P
| Computer Aidied (0642) 873707, Systems Lid
Harpenden Systems Lid Somlock Bondan L1d ¥ 1033572000
hrsdron L1d 01518 1414 0 2500505 Richmond
105827) 62421 Corporate Modetling Sun Business Trdtech Computer Secvices
# 084213
Hastings Consults Services Lid
BMS Camputer 01-628 4107 ¥1-739 7919 Rickmangworlh |
Services Lo Dantedate Lid Transam Computers Ud Al Microcomputers.
(420439150 $1-519 704 0]-307 8137 {05237 21428




ms start at £39.00.

’h

cells on most 64K micros. (But
at £245% it certainly isn’t the
most expensive.)
Consolidation of models,
allows you to create separate
plans for each department and
then combine them into an
overall company plan. Data
transfer to word processing and
other systems lets you incorpor-
gures in reports and output to a data

e fi

se. It also has extensive formatting facilities

ich means you can produce reports that
uldn’t look out of place in the board room:

It can store up to 25 standard reports to
1 when you need them. It’s got full WHAT
"analysis and direct editing of both spread
et and logic display.

JUST ASEASY TO USE

All this increased power doesn’t mean
rllneed a degree inadvanced computing to
erstand MasterPlanner. =

It works on exactly the
ne system as PlannerCalc
1 models written on
mnerCalc run without
dification on Master-
nner. ]

16 BIT VERSION
A new version of
sterPlanner has been
cifically designed for
16 bit micros like the

you ne

us 1 under "CP/M-86
he IBM personal using *
ier CP/M-86 or MMS >
)S 1.1. With a vast matrix size of over
)0 cells on 128K and even more with larger
mory, you'll atlast be able tomake the most
‘OUr Micro

® Circle No. 141

ed one.

OVER 10 YEARS EXPERIENCE
When you invest in MasterPlanner or
PlannerCalc you're not just getting the best
software money can buy.

v—h_w.;_i_—: =

You're also getting the kind of back up
and after-sales service that only a company of
Comshare’s track-record can guarantee.

If you'd like to know more about either
product call in at your local dealer or fill in the

COllpOH aIld Send ].t tO us. -PIu',’V/\‘-T-an(l post & package.

Making the computer make sense.

CP/M and ™CP/M-86 are the registered trade marks of Digital ResearchéInc:

# Comshare Ltd.,32-34 Great Peter Street, London SWI1P 2DB, Telephone: 01-222 5665,

“Tor Department PC3, Comshare Ltd., 32°34 Gt. Peter Street, London SWIP2DB. |

Please send me:

I Qty Product 1 Micro Op System | Disc Size| K ‘ _i“fm"“';,‘.

_] PlannerCale CPM 22 | 8"/5%" t

I @ £46.05 | |

| (8bitonly) | | | o=

| MasterPlanner CPM22 | 875w |

| @ £98295 | |

I‘ MasterPlanner IBM PC MSDOS 11| 875V r
== == = e Lt

| " | MasterPlanner | crmsse | gswe |

| All prices include VAT and postage & packing TOTAL J

lenclose a cheque/postal ordeér for £
Pleasc debit my Access Card/No

EKE‘ Barclaycard' No.

Signature.

made payable to Comshare Ltd.
for £
for €

I
|
l
{

Name
Address

i
o

)
5

- t Tel.No.______ —

— e

Comshare reserve the right fot to acceprany'orders. Any acceptunce will be subject to Cumshure’s tecs and condiuon;
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cirFAn THE SPECIALISTS IN
smodier naier: 3 100 SYSTEMS

MIDAS S100
SYSTEMS

MIDAS 1: From £895

MIDAS 2: From £1,890

MIDAS 3D: From £3100

MIDAS 3HD: From £5,495
MIDAS 86 — 16 Bit: From £3520

® Our versatile Z80 Microcomputers are available as standard units or custom
configuredto your exact specification from acomprehensive range of stocked
$100 boards.

® Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range.

® MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC,
FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing.

® A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8" drives with two
Serial /O Ports and CP/M only £3,100.

@ Printers, VDUs and other peripherals stocked to give complete package
system at keen prices.

We stock over 50 different S100 Boards all from quality manufacturers: Advanced Micro
BOARDS Digital, Godbout, SSM, Micromation, Dual, CCS, S.D. Systems, Morrow, Pickles & Trout, etc.

PROCESSOR [MAINFRAMES |

280 Starter Kit Static RAM 16-64K 24 Bit addressing We are the sole UK Distributor for Integrand
Single Board Computers Static RAM 8x64K or 16x32K RAM/Battery | Mainframes and Disc Enclosures, available

8085/8088 CPU Back-up in nine models including Desk Top and Rack
Z80A CPU 4MHz (4 types) Memory Manager Mounting, with or without provision for Disc
Drives. All units totally enclosed, painted on

8086
m 1/0 BOARDS all external surfaces and-complete with

pawer supply ete.
2716 EPROM (2x16K) 25/2P or 45/2P or 3P/1S etc:
2708/2716/2732 Programmer fI\E/IlE)E&tlEIBJBMi\ ? tlz_ofr 12 bit
- nterface
VIDEO BOARDS | ‘ : M
wiscelLaneous RISV PG rrn
24x80 Memory Mapped Rea! Time Clocks 2 ) "
80, CIS-COBOL, PRO-PASCAL,.

DISK CONTROLLERS gg?g;‘:cé rgLZtn)ész g@l 2‘2’%% Forth, MAC, ZSID, Disassembler, Wordstar;

" A Datastar, S le, ,
Single Density 5" or 8 Maths Board AMD 9511 Su,f:,sa,;h ;gg? g WerdmesJar
Double Density DMA Extender Boards/Logic Probe !

Floppy or hard Controllers Motherboards 7-20 slot Prices exclusive of VAT

We are pleased to discuss your requirements and will advise you as to whether your
needs can be met with cne of our computers.

B0 ——— = —ro"——_ -]
All of our systems are specials as they are configured to suit your specification, thus
ensuring that you get what you w?nt rather than what happens to be available.
Write or phone for a catalogue. - . . “' . .
Unit 14, 29 Willow Lane, Mitcham, Surre T Y s
' ' ' X compliter systems
——————ee————

Telephone: 01-640 6931/2/3

e Circle No. 14
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\NTER BON4 A dream
- s ofacomputer-

EPSON PRINTERS AT UNBEATABLE PRICES
MX80 FT I £305 + VAT
MX82 FT I &£315+ VAT
MX100 FT IIT £415+ VAT

Al pmnters carry a 1 Yea.r Guarantee and come ) with paper.
Shipment is by Securicor to your door—Please add
£7+ VAT carriage.

Payment by Cheque, Access, Viga etc DLATE
MMEaY.
nﬁ‘.ﬁ‘m“‘

Shipments throughout UK by Securicor
We can export to most countries in the world.

Micro-Spares

We cannot and will not be beaten on Price!

s withaservice
to match.

) m....,.«e 2
| % One day, even your

l |
I“ IW’I . IBM Personal Computer will need servicing.

|||""""'"“ That's when you'll be glad you’ve talked to microserve,
one of the UK's most experienced micro maintenance
and service networks. We offer a complete range of
servicing plans for both the IBM-PC and add-ons - and
what's more we're nationwide.

So, before your dreanl turns into a nightmare, return the
coupon or call us now on 0480-215005. |

J S s e B e are R

| St Neots, Huntingdon, Cambridgeshire PE19 38R, |

| Name I

: | Companyaiie, S0 Sl =~ B A | . |

FULL DETAILS AVAILABLE FROM | posiion e |

Peterson Electronics | noess I
Academy Street I , S 11200 resss iy

Forfar - I = ™ I

DD8 2HA | microserve |

Tel No: 0307-62591 | |

A service of the Comart & group of companies.

| London, Manchester, Birmingham, Glasgow, Nottingham, Southamptan, Cambridge |
m — 1821 15 a reg vagemark of Ihe &8 C |
_ - !

® Circle No. 270 ® Circle No. 143
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CPD,

DISK DRIVES

250K-IMB

Printer switches
RS 232 cont-para
multiple printer switches

! | \ MICROWARE

LONDON LTD.

Dealer enquiries

welcome

Dysan
Diskettes

full range of

| disks avalilable

BOARDS
FOR THE IBM PC ¢

MEGA PLUS

* 64K — 512K Parity Memory

* Clock Calendar (5td)

HALF MEGABYTE MEM
EXPANSION BOARD C(
WITH J FORMAT £695.0

Also available

¢ Super spool includad
spooler prog)
* Split memory address

* IBM Compatible Async Port COMBO PLUS

1 (Std)

* IBM Compatible Async Port

2 (Cpty

’OIBM Compatlble Printer Port

pt
¢ 512K with Mega Pak Option
* Supar drive included (disc

emulator Prog)

* 84K — 256K Parity M
* Clock Calendar (Std)
* |BM Compatible Asyr

loft)

* {BM Compatible Print
* Super Drive included
* Super Spool

Software

Full range of C/PM and MSDOS Sc
ware available for IBM PC Sirius ¢

most other Micros.

* \WordStar 195
e Spell Star £130
* CON/CPM £250
e Auto Code £120

Call for Full Price List

Full range of CDC drives

. from 250K to 1MByte

sub systems/Bare drives
Winchester available.

- BBC, NASCOM,

GEMINI, TANDY, VIDEO
GENIE AND MANY
MORE.

* Mail Merge
e Super Calc
e DBase ll

e Milestone

M rh

01-272 623
01-272 639

® Circle No. 144



We can upgrade
your IBM PC to Dual
Disk Drive, 640K or 1.2MB
Hard Disks also available.

NEW COLOUR MONITOR
for the IBM PC

* Styled for IBM PC
* 80 x 26 Display
* 690 Horizontal Resolution
* NEC 0.31mm dot Pitch CRT

CSBORNE 1

FREE WITH EVERY MACHINE

Monitor, 10 Discs, CPM, Super Calc,
WordStar and Mail Merge.

ACT
SIHTUs 1

I = ! J il
L o o Lf | 8] -
& X

) [ LY i ::
- b, - p (1 AT

. g, E ™ i EEET
S e

= .| 1) 1 V;
i - SIS
i =2y < .- Fae | ‘
I S { |
': . = Lo
s y CALL FOR
o 3 - -

%0 /7 CASHAND

CARRY
— _, PRICES
Z80 Card and fuII
range of software available From 320K to 1 bMByte available

MICROWARE 8373835

LONDON LTD.
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AR, oA

VisiCalc was a good idea | FOR THE IBM PC
| PARA/RS232/CLOCK CARD FOR I8BM  239.00
CLOCK CALENDAR CARD FOR I1BM  119.00
for then_ PROTOTYPING CARD FOR IBM 25.95
PROM BLASTER FOR 1BM 129.00
o o DBASE ' FORIBM 399.00
M It K CHAMPIONSHIP BLACKJACK (1BM) 24.95
u lp an iIs a great iaea ZORK I FOR 1BM 25.95
20RK I FOR 1BM 25.95
for now THE NEW INDUSTRIAL MICRO EASVFIER FoRIBM 24500
' |  BASED ON THE APPLE Il EASYSPELLERFORIBM 125,00
The first generation electronic worksheets were a | Dust. dirt and spiash proof. WATHEMAGIC FORIM oos
good idea. They were early software management Capabie of operating reilably in e L R
tools that could eliminate a lot of hours with a I aggressive industrial, laboratory MAILMERGE FOR IBM 6500 |
spreadsheet, calculator, pencil and eraser. Enter and process plant environments. SOPEROALC FORIBM 335 00
Multiplan, the next generation electronic worksheet Supplied with the SUPERWRITER FOR IBM 249.00
that's as easy to use as it is useful. Compare FCL AUTOPROM card, which Iri LA EAIMneD, B
Multiplan's powerful user-oriented features to any many control situations, VISICALC 256K FOR 1BM 160.00
electronic worksheet on the market. If you've been eliminates the need for the often VISITREND/PLOT FOR IBM 210,00
using VisiCalc, Multiplan’s ability to directly utilize gL Ba el LIS R e )
)r:l?ulr I\/|5|Calc files lets you easily upgrade to FCL Industrial Apple Processor
ultiplan. ==
MULTIPLAN - THE ELECTRONIC WORKSHEET L [FCL ANQPOMIETS | FUNCTION N
| FOR NOW £ 179-00- Lindustrie SRl K Bybodrd STRIP and . . ===~ b

ACCESS SPEED UTILITY PROGRAMS \ -
T e v DOS TOOL KIT 41.00
No hardware madification tequired SCRIPT 11} 6429
FastDOS MENU GENERATDR 2595 |
. MACROD SCREEN EDITOR 3
Fast Disk operating systefn lor Appie I} PROGRAMMING A1DS 3.3 .;: ) "
computers MCAT 20 1595 The Vider Function Stnp  adds a whole new
Completely compatible with 00S disks 2::553;’““‘ 7 'ggg dimensian o your Enhancer 1 Agple It
A 4 f Keys N have dedicated keys k
° Loads and saves standard 00S files ALD SYSTEM FOR APPLE it 4995 ,::f .:’;n:" M:I.".u':f ‘;r"ow:: :h;‘:':m":n:
L Complstely compatible with sli EDIT 6502 69.95 PIOCessor commands, words of phrases lo yout
DOS/APPLESOFT progiams that access RANA SYSTEMS DISC DRIVES TASC {Applesott Compuler} 109.00 Funcion Stip Programmens witl find 0t a
00S through standard hooks. includiny SRS SEIIEANGRCEV ECSSY S TERTS 300 f I
3 9 Eiite | - £259 SPEED—ASM 2595 sgaificant aid 10 de able to define often used
FIO and MUFFIN Elite Il - £339 EXT.PROG. FACILITY IV 52.95 commands and sistements. WisiCalc users can
Executes all standard DOS commands Eilte Il - £399 L0, o w":' :m" B A (sl
] BAG QOF TRICKS 2595 sngle keystroke ease of yse
Compacatve timings: 00s  Foos MON+ 2595 The Vides Functon Strip 15 a fow cost. versatita
Bloading integer basic 1sec Jsec i . SUPER DISK COPY i1t 19.95 stup ol pressure sensitive switches The Function
?'"W"‘:; 12 tile gk ; sec ; se y v DISK RECOVERY 1895 Strip aheres 10 the Apple I's g ~ st above The
aving a 10 seclor program sec sec DISK DRGANISER i 18 95
Swng 2 100 sector progam 34 sec 7 sec l‘ MULTEOISIGCATALGGIH 1685 ::-::’1:":!‘“’;:“:..:1:;: E;::‘: 'c'.'m:::m
toating 4 100 “";'.:"l‘l""';"t“ 2835ec T sec SPO?':Lng NS CUUREDERSIC :g:: compatible with keypads connecting 1o tha Apple Il
K QUICKLOADER 15.95 GELS
£1995 J APPLESOFT PROGRAM DPTIMISER 1295 Function Sty £54.95
— — IAJ:;EE sPPREL';'EE“R ;; :: Enhancer 1| £99.00
i IN !
' L R OR  BOTH FOR A SPECIAL PAICE l]i( —
) BUILD USING 19,95 }
' - | eoivsoer 19.95
ACE {Apptesott Command Editor} 2595
APPLE DOC 2595 BOOKS
ASCIl EXPRESS 4495 APPLE MACHINE LANGUAGE £11.95
PROGAAMMERS UTILITIES 1395 P PROGRAMM P! X
16K and 32K BUFFERED PARALLEL FROCRAMME e e L ellelA LE 1088
OUTPUT PRINTER INTERFACE DISK DOCTOR {CP/M O. RECOVERY} 70.00 INTIMATE §NST. IN INTEGER BSC. 555
CARD FOR APPLE It and APPLE | HIGHER FONTS 195 APPLE BASIC FOR BUSINESS €120
PLUS COMPUTERS FOR OKI, EPSON DIRECTORY MANAGER 2195 APPLE PASCAL GAMES 1145
& ANADEX PROGRAM LINE EDITOR 2595
PROGRAMMING THE 8502 £3.7¢0
SORVSEVENTY 349 8502 APPLICATION BOOK £1025
INTEGER BASIC COMPILEA 9995
mg::g g:g ;g'é ggg‘gg GLOBAL PROGRAM LINE EDITOR 4295 8502 GAMES 1026
J PROGRAM LINE EDITOR IN ROM 3995 6502 SOFTWARE DESIGN £6.50
] KRAM 5995 8502 APPLICATIONS £9.70
SUPER KRAM 8995 CP/M USER'S GUIOE £495
THE MANAGER (Memosy MGT. S\WRE) 19 85 APPLE INTERFACING 1.65
" APPLE EXTENDED EDITOR 4395 CIRCUIT OES. PROGS FOR APPLE £11.15
IT'S OFTEN BEEN SAID THAT THE DESKTOP/PLAN I l | FASTOOS lINC, DOS ACCESS SPEEDI 19.95 APPLE 1 USERS GUIOE £1095
SIMPLEST IDEAS ARE THE BEST - VISICALC HOME & OFFICE COMPN. £11.50
AND JUST LOOK AT THIS ONE FOR from Personal Software | THE POWER OF VISICALC VOL. 1 £68.95
PM’E; STOHOAOGE T N (g for fi ! R — THE POWER OF VISICALC VOL 2 £6.96
5 progra ng fanguage for financla el e KIDS AND THE APPLE £13.95
Pele & Pam Computer's Stilts analysls - GUIDE TO PROGRAMMING IN ASOFT £11.50
R L £79 B ™ onischmei ol
installed on 1o your Epson —~ '
g 3 . - ASSEMBLY LANG PROGRAMMING £9.50
Stllts MXB0 in seconds — giving you Y e DSBORNE C/PM USERS GUIDE 396
room for 3 inches of papes, NEW ‘ - S ——
£5.95
MICROSOFT FLIGHT
— SIMULATOR FOR IBM PC THE SWEET-P SOFTWARE
£30.95 COPYING
APPLE CARE 5 I Graphic Plotter, for graph SYSTEM
MACHINE COVERS processing, chart processing, £99.00
APPLE 1 595 engineering graphics and
APPLE & 2 DISKS 795
APPLE & 12" MONITOR 7.95 T "ﬂns‘)arenc.es' Products availabte from dealers
APPLE.2DK & 12" MON. 950 £595 throughout the UK ’
5 * MON, 8.95 :
SINGLE DISK K} i
2 STACKED DISK 9t ® Circle No. 146
9" MONITOR 4.95
EPSON MX80/70 5.45 ]
PAPER TIGER 445/60 195
APPLE /// INC. MON 1295 ‘ i} |
gXIOEOS G 8.95 | F 4
UM| W/TRACYOR 10.9%
ulE#:A‘T’ MONITOR 7.50 £99.00
I M Of 150 THE NEW CENTRONICS COMPATIBLE
SiRIUS KEYBOARD a.45 PARALLEL BUFFER FROM ORANGE
SIRIUS PROC & MON 12.95 MICRO
HEAD CLEANING { Head-oftica; &mh”l'—
Clean resdiwnite heads Ihe way leading New Hall Hey Road, London Office:
manutacturers recommand 5% dish head Rossendate. Lancs., BB4 6JG Norwegian Agent: 1035 Biegborough Road
cleamng £18.95 Phone: {07061 227011 The Norwegian Sottware Houss  London, SW16 6DL
DiISKS & DISK BOXES SPECIAL OFFER Vetex: 635740 Petpam G Address Okernveren 145  Phones. 01-769 1022/3/4
BASF $1ngle sided, single density digks. B
101> €17.80 50 for £84.50 PRICE T O"Q,sz 6 Tetes 233030 RCOMT.C
" 100 tor 189 Rlepicaeld 4 S5 77
Kass tte $10rage boxes €245 ALS Supercaic £59.00 E Prices do not include VAT please 4dd 15% 10 your remittance
Postage and Packing FREE
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Announcing the
Small Computer Series

The Small Computer Series will provide acomplete library of
resources for the personal computing community — the
hobbyist, the small business man, and the educational user.

Outnow. ..
GUIDE TO THE ZX SPECTRUM AND THE ZX 81
Kaspar Boon

A complete handbook to accompany the world’'s most
popular personal computers.

168 pages 020114638 X% £5795
Out next month . . .

PROGRAMMING THE M68000
Tim King and Brian Knight

A detailed introduction to one of today's mpst advanced
miCroprocessors.

150 pages 0201146359 £8.95
INFORMATION UNLIMITED

The Applications and Implications of Information Technology
lan Sommerville

A non-technical introduction to computers and their placein society.

200 pages 0201146363 £6.95
Books for the BBC Micro
Out now. ..

GAMES BBC COMPUTERS PLAY
Tim Hartnell, S M Gee, and Mike James

An Addison-Wesley/interface co-publication

An impressive collection of games for all ages and abilities
with detailed playing instructions.

96 pages 0201146401 £6.95

Addison-WesIey Computing

QOut next month . ..

THE BBC MICRO BOOK
BASIC, Sound, and Graphics
Jim McGregor and Alan Watt

Complete coverage of BBC BASIC, plus 150 pages on sound
and graphics.
320 pages 020114058 6 £6.95

All these titles should be available through your local
bookshop or computer store. In case of difficuity, please
complete the coupon and send it with your remittance to
Addison-Wesley at the address below.

v, Addison-Wesley Publishers Ltd _
MM 53 Bedford Square, London WC1B 3DZ

Please send me the following books. | enclose my cheque/

postal ordéer No. forg
OR

Please charge my Access/Barclaycard/Visa/American
Express/Qiners Club Account No.

Y N T Y Y Y A

_Boon/Guide to the ZX Spectrum and the ZX 81 £5.95

—_Hartnell/Games BBC Computers Play £6.95
___King/Programming the M68000 £8.95
—_McGregor/The BBC Micro Book £6.95
___ Sommerville/Information Unlimited £6.95
Name

Address

Signature Date

A Addison-Wesley Publishers Limited
&% 53 Bedford Square, London WC1B 3DZ

® Circle No. 147

01-450.2417 01-4509763 01-4502417

SECOND USERCOMPUTERSYSTEM
BARGAINS

Sample-of our stock:

IMS System 4000 — three 8" floppy disk drives, intertec VDU,
Z80a CPU 64K RAM, 4 RS232 ports, 12 slot S-100 card cage
with PSU, 120 cps printer, desk unit for the above;
£1,750.00. o.n.0.

IMS System BOOO — as above but with Elbit VDL, one floppy, and
a CDC Hawk hard disk drive (36 Mbyte fixed, 12 removable}
superb wvalue;

£3,750.00 o.n.o.

ZILOG MCZ 10/5 — System with Cifer 2600 VDU, three 8™ floppy
disk drives, Z8OA CPU, 64K RAM, Tally T1000 120 cps printer,
desk unit and printer stand: amazing value;

£2,500.00 o.n.o0.

We alsc have Burroughs, ICL, IBM and many other Minis available,
as well as micros and peripherals at very kaen prices. Call us now
for more good news ..... 01-450 2417

BURROUGHS D80 SYSTEM: B80 180 CPS CONSOLE PRINTER 40
Mbyte DISK SUBSYSTEM 2 x 8 FPY, TD 830 vDU PLUS |
PLASMA DISPLAY 64K RAM HIGH SPEED CPU
£3,800.00 o.n.0.

Prices exclude VAT and delivery

USED EQUIPMENT BROKERS
11a ASTLEY AVENUE
CRICKLEWOOD

LONDON NW2

e Circle No. 148
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FULL DETAILS AVAILABLE FROM

Bennetts (Dereham) Ltd
24-26 Norwich Street
Dereham
Tel No: 0362-2488

~ NORFOLK ]
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Cumana drives
BBC Micro best!

CUMANA DRIVES +
OWN POWER SUPPLY
=BIG PLUS FOR

BBC MICRO USERS
...JUST FOR
STARTERS

The ‘ice onthe cake’ is that because the Cumana
Drive has its own power supply, it can be used
with many other Micros when connected via the
appropriate cable. Cumana supply a Drive
connecting cable which has a standard 34 way
edge connector plus 34 way BBC connector in
the same cable length. This allows the Cumana
Drive to be connected to numerous
makes of micro without the need

to change connecting cable. And the
Japanese manufactured disk drives
are quiet and utterly dependable

[ W [

CS50A Single 40 track drive 100K £199 |

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

Disk formatter and instructional manual £15
Model A-B upgrade kits £65

Many other Disk Models available for BBC.
Call or write for Data Sheet.

‘ : UM AN A LTB Please add VAT to all prices R\E WEL CON\E"
“ - QU LE
ALEN WAB
Unit 1, The Pines Trading Estate, Broad Street, A& EDUCAT\O:cOUNT AVR
GUILDFORD, Surrey GU3 3BH (0483) 503121 DEALE E.NEP‘OUS D\
Telex: 859380 CUMANA G

@ Circle No. 150
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HOME & BUSINESS TECHNOLOGY

Probably the widest selection

of software available by mail order.

All the top manufacturers including Acorn Soft, 1JK (Sinclair), Superior Software, Bug Byte, Program Power, Hessel, Procyon.

HERE IS A SELECTION

Pecko Computer

Junior Maths Pack
Philosopher’s Quest

Planetoid

Meteors

Arcadians

Swoop

ChessModel B

Space Invaders Model B The best
Atlantis — Superb fast Action 32K
Hyperdrive 32K

Stratobomber

SNADAIIOCV OO0
W NN WD &S 00
ggMUIUI&UI

LA thth Uh &

Send SAE for Tull list.

HARDWARE EXPANSION -
Sound pick-off module (simpleto fit)
Amplifier and loudspeaker suitable for above
Light pen
X-Y digitiser

6.95
37.50
34.50
80.00

SUPER ACCESSORIES
Cover Polyester Cotion
Cover Sofit PYC
Carrying Case for Compuiter, Cables, Cassetie/
Disc Drive
Carrying Case a soft supported nylon version
ofabove

3.97
4.45

55.20
23.00 |

BBC models A & B in stock:
A-£299 B-£399

DISK DRIVES FOR BBC
BBC 100K Singledrive(Requires dises (a)}

TORCH Z80 800K Disc pack includes ZB0 proc’r
+ 64K (b)

265.00

897.00
397.00
304.75
569.25
396.75
711.85
17.25
28.75
39.80

BBC/LVL 200K Twin Drive (a)

TEAC 200K Single Drive (2)

TEAC 400K Twin Drive(a)

TEAC 400K Single Drive(b)

TEAC 800K Twin Drive(b)

Connccting cable for TEAC drives

(2) SCOTCH Single sided discs Boxof 10

(b)SCOTCH Doublesided discs Boxof 10
BBC UPGRADES

Full upgradce kit (fitting £31.00)

Discinterface (fitting £15.00)

69.60
109.25
_—

The above prices are VAT inclusive. Add £1.00 picp for p1ders belaw £1900.00 and £10.00
{Securicor delivery) for orders above £100.00.
Acoess and Barclayeard aecepited on all liems except BRC compuicrs,

ELTEC COMPUTERS
217 Manningham Lane, Bradford, BD8 7THH.
Tel (0274) 722512.

@ Circle No. 151
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FULL DETAILS AVAILABLE FROM

System and Programming Ltd
9 Ainsdale Close
Bletchley
Milton Keynes MK3 7PT
Tel No: 0908-78413

BUCKINGHAMSHIRE

® Circle No. 152
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WORDSTAR
TRAINING COURSES

Two day course on using WORDSTAR.
Assuming little or no experience of word pro-
cessing £150 per person

A)

B) One day course on using WORDSTAR with
Mailmerge
Assuming course {A) experience
£75.00 per person

All courses are given on our premises with individual
attention during hands on use of our systems.

All prices include appropriate documentation but-are
exclusive of V.A.T.

Training can be given on your own premises using
your own equipment

Please Telephone or Write for further details

LOGGER
OFTWARE

215 Beacon Road
Chatham, Kent MIES 7BU

Tel: MEDWAY (0634) 811634

® Circle No. 153
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PEGASUS
ACCOUNTS

SALES, PURCHASE &
NOMINAL LEDGERS

INVOICING & \ " )\ :
STOCK CONTROL leegﬂr%e
_‘ ,

WORD PROCESSING |
SUPERSCRIPT (CBM)

W ORDSTAR (TRANSTEC)
SELECT (SIRIUS 1)

/| DAISY WHEEL =
PRINTERS | —

ey
L7

s
FOR ADVICE, PRICE
& DEMONSTRATION

Northern Address: 6 WIGTON GROVE,

VISICALC LEEDS LS17 7D2 Tel:(0532)6883%7
FINANCIAL PLANNING \

D-M-s- :
DATA MANAGEMENT HOTLINE
PACKAGE

Post o CHROMASONIC Business Systems,
48 Junction Road. Archway, LONDON N19 5RD

0263 /7341

Please send me further details about your
l business systems. | am particalarly interested in:

POSITION:
COMPANY: [ e
ADDRESS: ... e faabas

COMMODORE

Y B Rt S 500 SERIES TELEPHONE: .
E—— . Y e e —— .

TERMS OF BUSINESS: Please add 15% VAT to all prices. Deltvery charged at Cost. POST YOUR
Prices valid for cover date of this magazine. Access and Barclaycard orders welcome COUPON NOWI

& S J
Sy

—tlSA
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COBOL, FORTRAN, PASCAL & other complexities of the past
... forget them!
Design and write your own systems in ENGLISH with

DYNATECH’S
PROGRAM GENERATORS

Professionals can-increase their output tenfold and novices can learn how to write professional
programs in minutes using Codewriter* or Techwriter* - now selling worldwide: P2

|

|

| 3
| What are the benefits? L4
|

® Save time...up to 90% @ Improves efficiency ® Provides information, faster / & ®
@ Any member of staff can operate them V4 ?,0
@ User modifiable programs can be compiled for high speed operatlon,/

‘:‘
o(‘

Seminars are held in London and other major cities throughout the year.
We have Program Generators available now for Apple i1, 111*, CP/M*, CBM Pet*,
Sirius* and Osborne™ - with more to come.

DYNATECH MICROSOFTWARE LTD 493

Summerfield House, Vale, Guernsey, Channel Islands ‘/of ;

Telephone: 0481 45934 Telex: 4191130 ‘;’“QQ,
& S

*Registered’ Trademarks 7/ Q;\‘O& S\s

® Circle:No. 155
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LET YOUR MICRO
TAKE OFF WITH

USING GEMINI
FUNCTIONAL CASSETTE i
SOFTWARE FOR JUST £19.95

Here's the software o run your budgeting, your
business, your stamp collection,
your car costs . . . even to plan
your next meal and help you
choose a wife. Tested
programs that come with
all the documentation
back-up you need from
o Gemini who are experts in practical
sof’rwc:re So mail us the coupon — and put your
micro towork , . fast.

§ =

COMMERCIAL ACCOUNTS A gem of a
program, all for cassette, with the following
features:—

Daily Journal e Credit Sales » Cash Sales ¢

DATABASE The Program that everyone
needs. Facilities include sort, search, list,
delete, change, totals, save file, line print if
required, etc. etc. Can be used iniplace of

any card'index application. £19.95 Credit Purchases ¢ Purchases — other e Scles Ledger »
STOCK CONTROL All the necessary for Purchase Ledger® Bank Account e Year o Date ) !
keeping a control of stock. Routinesinclude Summary . G

A fully interactive program suitable for all businesses.
Files can be saved and loaded and totals from one
file carried forward to ancther.on cassette. Paricularly:

stock set up, user reference no., minimum
| stock level, financial summary, line print
records, quick stock summary, add stock, delete/

change record and more. £19.95 useful from a cash flow point of view, withan
] immediate accessibility to totals for debtors and
m‘ggﬁé‘t?ﬁui‘ﬁé?ﬁfﬂmgﬁn It creditors. Bank totally supported with entries for
e e s alo e T W cheque numbers, credits.and, of coursegrunning
selective printing fo line printer. Features DRl e e

HOME ACCOUNTS Runs a complete-home
finance package for you with every facility
necessary for keeping a track of regular
and other expenses, bank account,
mortgage, H.P. etc. etc. etc! You'll wonder how you
ever managed without it. £19.95

include the facility to find a name or detail when only
part of that detail is known. Will print labels inia variety
of user-specified formats. £19.95
INVOICES AND STATEMENTS Ideal for the
| small business. A complete suite of
l\\\ programs together with generated

customer file for producing crisp and Geminl Marketing Limited.
efficient business Invoices and monthly statements on Functional Software Specialists
your line printer. All calculations including VAT 9, Salterton Road Exmouth, Devon.
automatic and provision for your own messages on Telephone orders welcome. (03952) 5832
theform produced: *Not Spectrum £19.95 Please quote Access/Diners Card Number.

For Functional Soffware [2X8116K — Database available — Only
Dealer Enquiries Welcome { including FREE DeC|3|on Maker Progrcmme.

Tick the box for Program you require. Prices include V.A.T and Pagkage and Postage
Please supply the followmg cassette software.

Databose .. : £19.95

! oSO - X -1
] Mailing List £19.95
% Involces and Statements £19.95
Commercial ACCOUNES i .iiieimiainesimesesnnens £19.95

Homa Accounts .......... . £19.95

ZX 81 16K DOICIDOSE ....voecrionnncarosess keI 20 . £7.50

Namer_ : : - A -
Address . __Is |

Machine Type = Memory Size.. Sy 0 F

| enclose, . | I
Make cheques and postalio) J&er@pcyab[e to Geminl Marketing L!d

viners Card Number, Ll v . . AccessNumber. = . T
EN [ Signature: N b
Gemini. Functional Software Speclalists 9, Salterton Road, Exmouth, Devon. (03952) 5832  #°C3

" ! Telephone orders welcome. Please quote Access/Diners Card Number
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"FUTURE-PROOF”
VIULTI USER CE'M SYSTEM

WITH A CHOICE OF 8 BIT OR 16 BIT
MULTI—PROCESSORS INTERMIXED
PRICE from £4,927 (excluding VAT)
for 2 user 1T0MByte System

SuperStar is a revolutionary
concept which brings the price of a
full multi—user system down to
incredibly low figures WITHOUT
LOSING the features you would expect
from aMINICOMPUTER — performance)
capacity and capability. On the contrary,
besides substantial savings there are a lot
of other benefits in the SuperStar
approach — the widest selection of low-
cost package programs, shorter time scales \
and cheaper implementation of bespoke
programs. Compact size, preventive-
maintenance-free and latest technology are
all bonuses.

SuperStar employs world standard
components both in hardware and software,
to guarantee you a "FUTURE—PROOF"
system which is readily upgradeable.

S‘»uperSIwafK

MINICOMPUTER performance, capacity
and capability and YET aggressive Micro-
technology prices.

CP/M (8—bit or 16—bit) based world of
low-cost programs and YET full multi-user
capability {e.g. record/file lock, spooling etc)

‘, $100 (IEEE 696) modularity for “FUTURE—
: PROOF’ hardware and wide selection of
*add-ons’’ from numerous manufacturers.

* "PRIVATE—PROCESSOR" architecture ensures
ZERO CPU DEGRADATION and provides full
hardware isolation and protection between users,

RROMCOM

Bromley Computer Consultancy Ltd.

417-421 Bromley Road, Bromley, Kent BR1 4PJ
Tel: 01-697 8933 Telex 896691 TLX1RG

SuperStar is a trademark of
Bromley Computer Consultancy.
CP/Mis a trademark of Digital Research.

® Circle No. 157
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Trade/OEM

Write or call for further information:
Butel-Comco Limited, Garrick Industrial Centre; Garrick'Road, London

a highquality daisy wheel printer W

®\V24/RS232 interface
@® Proportional spacing

® Bidirectional/ logic seeking
®Wide range of type styles and international languages

Discounts available

NW@ 6AQ; Telephone:01-202 0262. ‘
Technology fofbusiness

® Circle No. 15
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FULL DETAILS AVAILABLE FROM

Walsh and Partners
42 Crown Hill
Rayleigh
SS6 7HG
Tel No: 0268-776374

2, | Mai_ling ,
| FloppyDisks?

‘Use Swan Disk Mailers — and get
Safety in the Mail

Now used by over 1,000 computer companies,
Swan Disk Mailers provide outstanding postal
security at economical prices.

Combining great strength with simplicity of use,
Swan Disk Mailers are manufactured from rigid white
corrugated, holding up to four disks,

There are two-sizes available: 8:75"X'8-75" & 6"X 6

ring
01-607 9938
for Free sampies
and prices

~ ESSEX |

@ Circle No. 159
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The Computer Bogk(;

for your career

Sl’ COUNTS
1S ONE CHOICE

et ht

The Art of Software Testing Myers (M10)
Step-liy-step directions on program nspeglion walkis nuchy rpviews
1est cases, design, module testing debugging

Publisher’s price £24 90

An Introduction to Software Quality Control {c25)
Oemonstrates how stanstical quality contr ubs should be
systematically applied throughout all the sysiems e G phase
Publisher’s price £31 35

Microcomputer Architecture and Programming VWaker/ey (Wa0)

T aQ
iy Dan‘ﬁ‘“'w

... with savings you'll appreciate!

WLl Drogrs
AT

OComputer Networks and their Protocols Davies, Barber, Prce
and Solomonites {D15)
User-artentated and covering a full range of computer. communication
systems “One of the best yet on nenworking Compurer Werkly
Publisher s prce £29 50
Pascal: The Language and its Implementation Saron (B6O)
Both a state of the art survey and a user’s data-lled sourpe honk
lacludes the Pascal P implementatisn notes
Publisher’s prce £15 15
C ing Marketpl 1G25)

The general pimcrples of computer organization 30 prog
using popular 8-bit and 16 bit microptogessors as examples
Publstiers price £2740

£$>Build Program Techniques fice {R10}
All the ns and outs of BPT, how it pr a framework for the
design, development and implementation.of an astomated schware

generalion system

Publisher's price £28 25

Introduction to Computer Graphics Scort (540
Bnstles with sources, data, apphcations/optians, methods: 12chniques,
equip opteons, gement cansiderate

Publisher’s price £21 60

Modern Microprocessor Systems Design M Giynn {M50}

A complete overview of the 16-bit and by shice MICTOPIUCESSONS: USes
and performance, characienstics et

Pubiishers price £23.30

Using CP/M Fernandez and Ashley (F87)
Packed with examples, this seli-teaching guide will Rave,you using
CP/M night from the start

Pubhsher’s price £8 75
& Cryptography Konheim (K20
sy review of the enciph With teady-lo-use
detatl you can apply to your own DP needs
Publisher's price £32 40
APL Smith {S02}

Adesygn handbook for commergial systems where APL can sutperform
all other languagas
Publisher’s price £375

A dwectory of computer services and software suppliers for word
processors. micros, min and mainframes Over 500 pagas
Fuhsher's prce £2500

Comp Prog that Work /S e for-Small
Computers {ee/Beech (L40}
In the first, 24 programs n maths, biology and games all m BASIC In
the second, tips on writing rependable nrograms that work the lirst
nme Publsher’s price £11 90
Introduction to 8080/8085 A ¥ g
and Applications Experiments with an  8080/8085
Microprocessor (FBO)
Get maximurn power from your micro with all the 1echnique of
assembly language at your fingenps Plus & handbook contaiming 27
expenmiints to huld up your experise

Publisher's Prce for the pair £1345

Robotics in Practice Engeiberg {E70)
A detalid and pracucal tour of the’ canggement- S appligations
of industnal rohots

0 Sofn

biv |

Progr ing

Pubhsher's price £18 50
Dictionary of New Information Techology Meacdows. Gordon arid
Singleton (M28)

One sucainct volume with defintions lcom the UK, Europe and US
Pufllisher’s price £11.95

Structured Programming with Comal Atherton {AT5)
Cambines the elegance of stnictured pingrammingawith thexversatiity
of Comal Emy on g 19 pragrice

Fubtisher's ptice £18 50

Could your career use some

find on offer here).

Why not let top professionals fill you in with all their experience and expertise? (Kemeny,
Davies, Katzan & McGlynn — just to name a few of the professionals whose books,you'll

With a membership in The Computer Book Club you'll find that your moneyiwill buy you
more of their invaluable advice than you would have thought possible

good advice?

In The Computer Book Club

there is no pressure to buy

You have real choice and an easy to handle
commitment in The Club, We will send you the
free Club News monthly—describing the latest
selections—but you needn't take any particuiar
book or take one book a month. All we ask is
that you take at least four books during your
first year of membership, thereafter choose as
many or as few as you like.

Save now and save later

You start saving now by taking your choice of 3
books for £2.00 each plus p&p} and you
keep on saving throughout your membership-
up to 25% (sometimes even more) on all
books.

Added Advantages

You'll be able to read the Clut: News at your
leisure, make your selection from the comfort
of home and have the books you select
delivered promptly to your door.

Offer valid in UK only,

o m e

M e e e e - . e mm e e, e, —-—_——-—
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Systems Analysis & Design for Computer App!vications,
{M75

Wihngton

Delines every aspect of sy design from specifi of datato
the finat dialoque between designers and users

Publishers price £18 50

Systems Analysis and Management Steward 1S90

A new methex! aimed at obtaining better performance 1y planning.
arganisation and management of-complex programs.
Publisher's prce €26 60

Invitation to Forth Katzan (K45)
A compleie ABC to this fast arowing language

Pubhshers poge £12 75

Writing Interactive Compilers and Interpretess Brown 1BB3),

One of the most practical and instructive quides to the subjecewnlion

Pubhshers price £14 35

Proving Programs Correct/Guide to. Good Programming
Practice Anrersan Meek {AS0)
Provides an exact and systemalic way 1o desk check piogtams

Develops good programming style  Covers testing,  dehuggeng,
ot and s

Publisher’s Price lor the pasr £1760

Computing using Basic/Data File Programming in Basic
Cape Finkel (c3n
An approach to Basic develoged by the Oxtord Computing Teaching
Centre especially usefut with the 3807 The prinoiples of data file
programming adaptable whatever your situtation

Publishers Price for the pair £2525

Pascal Implementation Vols | and 1l Pemberton P59}
A case stuty of an actual compibing system {PASCAL-P Compiler)
pius, boued separately, appendices and compiler and wterreter
listings

FPubhishers Price lor the set £12 50

Basic Programming 3rd Edition Kemeny (K30}
The classic wark m Basic from the tniemationally recogmised author

An exceMent foundation

Pubhisher’s price £14 35

Piease accep! my applicaton and enrol me as a member of The Computet Book Clut,
Send me the three book chowes whose numbers | have indicated below (Some mase
expensive books, as shawn O will count as iwo choces.) Yoo will charge me a

total of £6 DO lor my introductory books, plus £1 45 lowards poslage and packing’
not completely satisfied t may return the books within 10 days. cance! my membership
and owe nothing

As a member my commilment 15 10 buy 4 boOKS in Ty first year of membershm. 1 do not
need 1o take a book each month. Il | want an allemalve to the main selection, o no
book at alt § v].II tell you 50 on the fosm provided | am aver 18 yeaes of age

Write the/codes for [— 0 _] [ a

your choices here:
Mr/Mrs/Miss. _ =

{please print)
Address_| - -

Postcode.

Signature__
SEND NO MONEY NOW/Past 1o The Computer Book Club,
Wiley Dist Centre, Old'ands Way. Bognor Regis W Sussex PO22 B5A

Oftes Inmtod jo ane pet household Allow up ta B weoks fot dehvery The Computer
Book Cluh e« A dr of John Wiley & Sons Lid Reg no 841132 Englng

x|

@ Circle No. 161



WORD HANDLER
L

166 COLUMNS
PLUS ON-SCREEN!!

Full and Powerful Word Processing
WITHOUT ANY EXTRA HARDWARE

Will run on standard 48K Apple with
one or two disk drives. With direct-to-

' documents larger than memory. PLUS
all underlining, justification etc

disk editing its possible to have single

PROGRAMS WITH
A DIFFERENCE

SILICON VALL

Y SYSTEMS, INC. |

up to 3000 records |
PLUS on ONE DISK

sorting on up to 8 DRIVES allowing
say, a Mailing List of 24000/ Lists
are totally user defined and can
have as many as 255 fields!

PLUS full merging with Text files to

STUDYING
FOR EXAMS?

Simply type your notes into
our E-Z LEARNER program,
and the computer will throw
random questions at you until
you have learned each
subject thoroughly. £25

(€28.75 lnc VAT

produce form-letters, price-list, in
fact the only restriction is the

LOTS OF
READING TO DO

Then you need a copy of cur
RAPID READER You decide
on the speed you want to
practice at and the computer
will give you words sentences

and paragraphs to read and
then tests you for

 comprehension.

appears on the screen. £109

(€125.35 inc.VAT)

users imagination.

£65

(€74.:75 Inc.VAT)}

]

"FREE WITH THESE
pem | APPLES!

i

Complete start-up
business systems ||
at the same cost |

£25

1SALES / as the hardware (€28.75 Inc.VAT)
LEDGER = ' only =
PURCHASE /m S )f'Unlike the 'discount WORD HANDLER
LEDGER ‘g ﬂ / boys’ this ofter ) — ] ] |
s R w’ includes 5 / LISY HANDLER
ON-SITE

SYSTEM COST

| INSTALLATION .
(as illustrated) £2418 2 hours BASIC INSTRUCTION'

| FREE SOFTWARE VALUE £659 ang FULL AFTERSALES BACK-UP

|OFFER ENDS 24th February 1983

| 24-hour ON-SITE MAINTENANCE AVAILABLE " olune v |

i INCLUDE VAT?
Butihm’::ms
IAID

THE LASTONE
VISICALC

SYSTEM COST

{with Hitachi monitor) £ 1602
FREE SOFTWARE |_/ALUE £519

WE ARE
ACCREDITED DEALERS

We will assist you all
(053 o (vremmetd el |

et || Full after-sales serviceis included

Mail Order

Prices include Post & Packing

' ’ - ! with all Software
! FuLt S'Aff TRAINING BY TABS IS AVAH;AI"[[ w REOU!ED ., -

GAMES All NEWBRAIN PRICES Includo VAT || Our retail shop is open from
GOBBLER #| 10till 6 (Closed Wednesday all day]
'&e well'’known Arcads game-of eat and £ 710.00 i 2 Y

eaten . q
TYCOON/PELMANISM . BAANACEMENEACCOUNTING &.RERORTING SYSTEM f‘%fgé_?;fg T g)af_; ersBar || 24%r Totephons
TR s S b:;: and gall FOR POWERFUL FINANCIAL MODELLING|| Hore” FNG SND b cogpervice
o8 W) & compute s owing 1n -
random factors that affect prices. For ALL CP/M Systems £295 I)o[(e]sﬁar(O]O}')zj.ngg on 0707 59669
PELMANISM is the game that test {£339.25 Inc.VAT)
your memory making cards into pairs. £12.00 p = Sl T T s s T Cont] | Par|

WORMS
Chasing your own tail can be very tricky

HOME & BUSINESS

HOME BUDGEY £ 12.00 INVOICE & CREDIT NOTE

Keep track of the family lssues and keeps track of

finances quickly and easily. all your Invoices, £69 95
. I

MAME

£9.95

ADDRESBB

{

DIARY £ 12.50 INVOICE REVIEW Foricode
12 months appointments Analyses and reports all | Tetepnone |
birthdays etc. Invoices isaued, MAKE

£27.50
(f both programs bought together,
£29.95 DEDUCT £12.45 from total)

WORD WORKER
A very efficient word
processor . ldeal for students.

and people who write NEWBRAIN ]
DATA BASE £31.50 Model AD £263.35

Store up to 800 records and {with LCD display) :
sort on up to 11 Helds. Model A £228.85 )

Full product support and Guaranteo !

MODEL

Sub-torals
ACCESD

& - ChaguesPGrdes/Canfi¥Cora Wo. forf
NO STAMP REQUIRED) Just plece in an snvelops and oosl 16.~

= &8 Fputers

FREEPOST 2009 Potters Bar, Herts., EN6 2BR

® Circle No. 162
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If you were putting your business on
to computer, selecting software used
to put you on a hiding to nothing.

First you had to know exactly what
you wanted even before you fully
understood what it was. Next you had
to gradually learn about all the
inevitable and frustrating limitations.

Now comes the strait jacket bit.
Because then you have to start praying 2
that your needs aren’t going to change.
If they did it was start again time. And
what's worse, pay again time.

Now there’s Silicon Office. A truly “
flexible system that is whatever software ¥
youwant itto be .

It is designed so that you can realise
more and more of its full potential as you
work with it. '

You can tell Silicon Cffice
what you want in plain English.

[t has an incredibly simple
command set with commands like:
‘Get record (GRY, ‘Copy disk (CDY,, ‘Delete record (DRY, etc.

But the real genius.of Silicon Office is that it can
change with your needs. Even if you shut down
one cperation and start a completely unrelated
enterprise, Silicon Cffice can cope.

Included in the bargain is a formidable word
7 processing capability with direct access to the
2. whole of the data base. So don't pgwourself ina
strait jacket. Take a look at Silicon Office - soon.

To: Bristol Software Factory, Kingsons House,
Grove Avenue, Queen Square, BRISTOL BS1 4QY. I

Please send me full details of Silicon Cffice
Name I

Company '
Address

@ Circle No. 163
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Forall your
comput

use 80-Bus and are
fully Nascom
compatible e.q.
disks, enhanced
video, Input/Cutput
or Ram expansion.

: cPUE125.00
plus VAT
CPU plus 64k RAM

£225.00pius VAT.
64kRAME125,00plusVAT.
COMPLETE TWINDISK SYSTEM
£675.00 plus VAT.
1/0card £125.00
plus V.A.T.

MULTIBOARDS
make computers
MULTIBOARDS

is ideal for business applications.

enhance— Itcan have up to THREE drives giving ! S ——
GEMINI, Nascom or QUANTUM 2.4 megabytes of disk storage. ;
Send for full detaifs Its expansion capabilities

are aimostinfinite, thanks tothe
flexibitity of

PAEECETS Only the
e \ : : 80-Bus. new
GALAXY 64K (1eY

2.2CP/M MICROCOMPUTER S =
A cost effective : portable oo
solution to the small computer : o s
gusiness, educational or o from Epson fulfils 2%
ome user requiring a reliabie 2
Z80 based CP/M computer these r equirements
From £1450.00

Asone of SHARP'S
biggestdistributors, T
we always have stocks. We have the fOaaaanemmr

= u)\ plusVAT

expertise lo advise you on interfaces and =S P Y
= : YTHX-20
PORTRILE COPUTER

software. We developed the QUANTUM
MZ 80k Hi-Res whichgained official SHARP
Foros The first truly portable computer with full size keyboard, buill-in
e first truly puter with full si. yboard, buill-i
PLEASE CALLFORLATEST PRICES. printer, micro cassette drive, highresolution display, rechargeable

plusV.AT.

- MZ80A with £75.00 free software £475.00 plus V.A.T. batteries give hours & hours of use and give enough power to
5 MZB8OB with 64k plus GRAPHICS RAM ;ﬁ_!all;n mjmb%ry&f;eq computeris switched off, and is only 1.7ins.
ick and about Ad size.
£850.00pius V.AT. THINK itin England, COMPUTE it over France, PRINT itin Saudi
PC1211£65.00plus VAT and SAVE it on your main system back in England. That's what
CE122PRINTER£60.00 plus VA.T. HX20 can do for you —and it's cheaper too. For a standard desk

top of roughly the same power as HX20 you could pay about
twice as much — that's real value for money!

SEGEE

COMPUTER PRODUCTS LTD

.4 Trading as Leeds Computer Centre.
Please call or write for full details

= We stock the Leeds Computer Centre, The Baicony,
e s L 60/62 Merrion Centre, LEEDS.

and more important, we know how to interface Tel:0532-458877 i — E
them to a variety of cornputers. — -

® Circle No. 164
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PC1500£145.00plus VAT

CE150 PLOTTER£130.00
plus V.AT. "

QUANTUM MZ80k




"clpple
®
esh new 48K Apple

£579

{While stocks lasty

ftware

1 Factory 5

hemagic........
>hmagic. .
wmithd.
Tool Kit
le Pascal.....
tewriter ...
lewriter !l...
Jstar3.0.....
merge.................o...

ac Orbit Accounting Modules;
es on application - Please
ne for list,

. PC 64K UK Spec —w
v power supply £2749

Memory Board..

i Memory Board...
{ Memory Board...

{ Memory Board.....
\ Memory Board
Blue

Hue ..

d Disks

Winchester ..
b Winchester
b Winchester (with tape backupi .....

er Accessories
b Graphics Monitor.
ir/GraphicsCard................
hronous CommscCard... ......

for

details

4 .
g /A /\_/\.’\Y\‘”r

= 8]

(=)
Wilsiitcalllc
Latest packaging
versions
MISICAIC. i £121
Visitrend/Plot...........ccc...oe... £149
Visidex .........

Visifile..........
Visischedule

Disk Drives
Apple disk drives at these
incredible low prices!

With Controller .......................£270
Without Controller .................. £220
.Apple i

128K..

Secondary Disk Drive
Profile Hard Dish

IBM Software

1BM Pascal Compiler .
1BM Cobol Compiler ...
IBM Fortran Compiler
IBM Basic Compiler.
IBM Macro Assembler
UCSD P - System Pascal.

UCSD P - System Pascal Compller
UCSDP - System Fortran 77 g

Fortran Compiler 77
Visicalc 256K
Supercalc......
Time Manager ..
VolKkswriter ...
Easywriterl
Wordstar....
Mailmerge .
dBase?2 ...
Desktop Plan.
Graph Magic.
Visitrend/Plot
Visidex ...
Visifile.......
Micro-finesse

Alt M.P.S.L. Business

Accounting Software in stock
at unbeatable prices, please
phone for Tist.

Championship Black Jack

Microsoft adventiire
<< Deadline ...... .....
Zorks | to 3 (eac

e add 1.5% to your order for UK delivery charge.
ent accepled by cash/bankers draft/building society

1€ for immediate despatch,

0ds are normally in stock. however, please confirm before

ting.

€ open from 9.30am to 5.00pm Mondays to Saturdays.
t of 30 days is available on official orders from PLCs. Hospitals
ducational establishments. subject to a 5% surcharge.

‘wise cheque with order. Please allow 10 days for cheque clearance.

rt orders welcomel

\LBION HOUSE, 1, BACK HILL LONDON EC]1
278 3838/01-278 5285 Telex 25102 Albeta G

Mail Order

We accept both Access
and Barclaycard subject
to a 3% surcharge.
Telephone orders are

welcome on B [ ircam
01278 3838f-- - ] e

All prices plus 15% VAT

Hitachi 12" Green Screen
Monitors only£50 FREE

Interfaces

Parallel Printer Card
Serial PrinterCard...................
PascalCard .............coooieeiicenns
Digitek Colour Card....
Z80 System (New version} .
80 Col System {Videx)....... -
Soft Swilch(Videx) .................... £25

16K RAMCard..........£48
128K RAMCard......£350

Anti-Glare

Screen

Hewlett Packard
7470A Plotter .
RS 232 or HPIB

Interfaces
Qutstanding Value

CBasic86.

8032 32K
8096 96

E. & O,

ACT Sirius | 128K with 1.2 mb S/SDisks........ £2095
ACT Sirfus | 128K with 2.4 mb D/ SDisks ....... £2549
ACT Sirius | 128K with 1.2 mb D/S Disks

and 10 mb Winchester . .. 23995
External [Omb Winchester Hard Dlsk ...£2549
4349

128K Additional Memory ... e .
384K Additional Memory ............ e 8795

Level I1Cobol with forms 2

Microsofl Basic Compiler 0
Microsoft Pascal Compiter.................
‘Microsoft Fortran Compiter

Microsoft Cobol Compiler..
CP/MProgrammers Kil ...

MS 6 Dos Programmers Kit

IEEE 488 Pachkage ................

Graphix/ annqrafGraphnc; r’ack

ACT Pulsar Software at unbeatable prices

(x commodore
COMPUTERS

4016 16K .
4032 32K .

Super Pet 9000

DISK DRIVES

2031 17 (K Single D/ Drive.. ..
4040 343K Dual D/ Drive .
8050950K Dual D/ Drive ..
82502 mb Dual D/ Drive
8060 5 mb Hard Disk.....
9090 7.5 mb Hard Disk .

C2N Cassette Unit ..

Epson
Printers
Unbeatable
VYalue!

MX8O0T (Type 3) £290
MXBOF/T (Type 3)..£315
MX100F/T(Type 3) £420
Other printer prices on
application

Accessories

Numeric Keypad................... £75
Joystick(TKC) ...
Paddles......... e !
CoolingFan..................co..l £55
10 BASF 5% Disks ..
ListingPaper......... B
Locking DiskBox ................ ... £20

@ £975

X159
£549
A239
4299
LEL253C
£439
ARG
X169
A 69
169



Britain’s specialists in software
London’s choice for hardware

Our reputation insoftware makesus a choicefor hardware
Hardware

A copy of our own Autocode 1, the world’s leading automatic program generator
is given with our compliments for every hardware sale over £1,500

(1 =

(ES UPERBRAIN

= ===7Z.Personal Computer

Full range of 16 bit machines Full range of 16 bit machines Full range of 8 bit machines
up to 896K RAM and 10 MB from 64K RAM and 700KB from 330 KB to 10 MB hard

hard disk with CP/M86, floppies. Many expansion disk with CP/M80 & Microsoft
MSDOS & Microsoft BASIC cards available. BASIC

from £2396. from £2395. from £1495.
L ' of R J \_ Y J

r

™ ™
PRINTERS 'HARD DISK MAINTENANCE

OKI Microline and Epson. SUBSYSTEMS
Full range of dot matrix Corvus range

printers from £235. from £1995
Tape back-up and networks.

Full field and factory
maintenance contracts are
available.

- INSTALLATION &
Daisy Wheel
NEC Spinwriters and TEC TRAINING

Starwriters from £995. Consultation, installation and ,
Feeders & hoods. training are available for every , STEMMOS

system sale. S~ The Key to
\_ Y , successful

L

ﬁ software
é s (F’Tease send details and full

price lists
POPULAR SOFTWARE STEMMOS | HARDWARE
A wide range of the most SOFTWARE ] MAINTENANCE
popular software packages are We have developed a SOFTWARE
available from £125. range of packages aimed | dBASE SEMINARS

\ i at the business and Iy
engineering market ame
including the world’s | Company
SEMINARS leading program generator | Address

Seminars are held in the heart é[ﬁ“”]”[ﬂ][[[ﬂnﬂﬂh ]l I g -

. . 1%
of London on our speciality, i 34 ?,J;Es?gm?ggh St
dBase IL I London W14 8NS Tel:01-602 6242

J u‘elex: 893003 STEMOS G J

® Circle No. 166
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EPROM EMULATOR
PROGRAMMER

EP4000

@ EP4000 emulates/programs.all NMOS EPROMs up to 4k x 8:
@*2564/2764/Bipolar PROMs programmable with adaptors
@® 300ns access time in emulation mode

@ Editing facilities — data entry, match, display, shiff, move, cléar
define, block program, etc.

@ Input/Output as standard — RS232C {ASCIl Hex ‘and binary),-20mA,
printer, cassette, parallel handshake and DMA

® Video output for memory map display
@® Fully buffered cold ZIF socket
@ Price £545 + VAT + £12 delivery

@ Ex-stock-delivery : Write.or phone for mare details

2564*, 2764%, 2732A%, 2732, 2532, 2716, 2516, 2758, 2508 2716(3), 2708, 2704

THE PRODUCTION PROGRAMMER
TO HANDLE ALL NMOS EPROMS

Checks, Programs, Compares up to 8 devices simultaneously
Handles all NMOS EPROMs up to projected 128K designs with o
personality modules of characterisers — See list below

Easy to use, menu driven operation for blankcheck, program, verify,
illegal bit check, checksum, self-test

Constant display of device type, mode and fault codings

Individual socket LED indicators for EPROM status

Comprehensive EPROM integrity checks — lllegal bit-check, data-and
address shorts, constant power line monitoring

Full safeguard protection on all sockets ]

Automatic machine self test routine

Powered down sockets

Cost effective price — £695 + VAT

Available from stock. Write or phone for more details

P8000

[\‘I\/\/\/;\,.,-

EW
> PRODUCT

2564, 2764, 68764, 68766, 68732-1, 68732-0, 2732A, 2732, 2532 48016, 2716, 2516, 2758A,
2758B, 2508, 2716(3), 2708, 2704

SOFTY 2 2716 EMULATOR PROGRAMMER

® 2716 Emulator/Programmer
@ Can program 2532/2732 in two_halves
® Multifunction touch keypad

@ Editing facilities: Data entry/deflection, ‘block shift, block store, match
byte, displacement calculation

® High speed cassette interface and serial interface
® Direct output to T.V.
® Price £169 + VAT

MODEL 14 EPROM ERASERS
14 EPROM Capacity

Fast reliable erase time:

Built-in 5-50 minute timer (UV141)

Safety interlocked to prevent eye and skin damage
Convenient slide tray loading of devices

UV141 available ex-stock £78 + VAT

UV140, similar to UV141, but without timer £61.50

- GP Industrial Iectronics td

'Unit E, Huxley Close, Newnham Ind. Estate, Plymouth PL7 4JN
Tel: Plymouth (0752) 332961 Telex: 42513 SHARET
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Computer

rad,e Show

A ey 5 2o A R B Vs S NN
P e i i R RN TR T e .

Wembley Conference Centre April 26-28 1983 ...

.. will be the most important trade show of the year — it will bring computer manufacturers and suppliers into
direct contact with systems and software houses, computer OEMs, dealers, distributors and computer retailers.
And no-one is better able to launch the definitive computer trade show than IPC. We know the computer
market, publishing journals like Computer Weekly, Systems International and Practical Computing. We
ofganise the computer industry’s leading exhibitions: COMPEC and its regional offshoots in Wales, the North
and Scotland; COMPEC Europe; The Computer Fair; The Northern Computer Fair; The Midlands Computer
Fair; the CAD Exhibition; CAD North, and several others.

What's inore, we have the right venue. London and the South East dominate the UK market for sales of
computer systems and peripherals, and the Wembley Exhibition and Conference Centre is right in the heart of
the region. Get more.information about The Computer Trade Show 83 by coupon today
or telephone..........on 01-643 8040.

-'-1_'_-—”_—"‘--_‘__-‘-',;—B__—-—_--“

Please send more information on Exhibition stand space

' O
I C uter Please ask a salesman to telephore [ ]
|

- e S S

Trade Show ol
l‘ 83 Position__ e e
I Company. e = I
I Address_ . _ . e ——— —y

The Exhibition Manager l
l The Computer Trade Show = e =" ey — l

IPC Exhibitions Ltd
I Surrey House, Throwley Way, T E 3 I
°l Sutton, Surrey SMI 4QQ. Telephone Number ——— — ,

TR GRS T R S e W B G R, 0O R SRS S O TS e B s
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The New British Minstrel rrov £2,455

with Winchester Drive pelipetete 3 ) A

Winchester Drive makes Minstrel
he preferred professional Computer

Read the remarkable specification of this truly professional new British machine,
with unrivalled reliability, versatility, software and support.

TECHNICAL SPECIFICATION CHECK THESE OUTSTANDING FEATURES

@ Versatile and highly adaptable Sténdard system Other Configurations

_ i Available
@ Built for reliability and ease of @ S100

servicing ] ] @ Multi-user systems
@ 5-20 Mb Winchester drive

@ Horizon compatible @ Multi-processor systems
@ 64K RAM

@ Superlative software: CP/M, ) : @ 16-bit processor using
MINOS, Turbo-DOS, and @ Horizon compatible, 400 Kb powerful 68000 processar

multi-user application — 1.6 Mbfloppies
packages @® Z80 Processor
@ British manufacture

7/ . ]
< ” 71 ""/_/”/[.’/0 # € For more information about the brilliant new British Minstrel computer,
or to find out your nearest U.K or European Dealer, write or telephone: Andrew Ward or Tony Harris

69 Loudoun Road, London NW8 0DQ Telex: 266828

miIZSfrel Hotel Microsystems Ltd. 01-328 8131

® Circle No. 169



PADA|/C-a dream come true

with the Word Processinc

.“‘1
@lnd
L

- MAILMERGE.
K. :

,'/,5 Available on all microcomputers
%/ supporting CP/M 2.2, CP/M 86, |
and MS.DOS the Padmede range
of Business Application software
also includes:- Nominal/General
Ledger, Purchase/Creditors Ledger,
Sales/Debtors Ledger, Sales
Invoicing and Stock Control.

" COMPUTER SERVICES L

o%o
%, %\

351 Fleet Road, Fleet, Hampshire. Telephone: Fleet (02514)21 892/3 Telex: 8

e Circle No. 170



=D oy]ey m—

LISA 1S the long-awaited Apple 1V. 1t is a.

16-bit machine, based around the Motorola
68000, as expected, and comes with a

SMbyte hard disc and |Mbyte of RAM as.

well as two floppy-disc drives. But the
distinctive thing about the Lisa is the
software, which is; as Apple claims,
revolutionary.

While other manufacturers try to decide
which operating system will become the
16-bit standard, coming down variously in
favour of Unix, MS-DOS, CP/M-86 or
whatever, Apple has been more radical by
doing away altogether with the operating
sytem in the sense of a separate entity the
user has to deal with.

Instead, the Lisa comes with a set of
application programs covering all the major

office tasks, completely integrated in terms

of both data compatibility and a consistent
command structure. Lisa uses graphics
symbols and a special pointing device, the
mouse, to simplify control of the system for
the user. Additional applications, whether
from Apple or from independent vendors,

will fit into this overall operating
environment.
Details about the Lisa arec being

announced now though the machine will
not be available till the summer. The price
will probably be around $12,000, although
lower prices have appeared in the U.S. press
without confirmation from Apple. It is
unambiguously an office machine,
intended for use as a personal tool by
professional and businéss people. In the

The long-rumoured Apple office micro lives up to its
promise, reports Ian Stobie.

learnt what it is like to use — which is after | coiled telephone-style cable. The keyboard

all the important thing, especially with this
machine — but not much about its jnternal
workings.

What then is the Lisa like to look at?
When it is not turned on it looks quite
conventional. It is a three-box system, or
three and a half boxes if you count the

course of an afternoon with the machine I | mouse. The keyboard unit is on theend of a

layout has not been finalised yet, but it will
differ between the U.S. and Europe. The
U.K. version will probably resemble the
ISO standard keyboard used on the new
Apple Ile but with the addition of a separate
numeric keypad. In any case, changing
keyboards is just a matter of plugging in the
(continued on next page)
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(continued ffom previous page)
new unit, All keys are software redefinable.

The system box contains the screen, two
floppy-disc drives and the CPU. The screen
is exceptionally clear monochrome white
on black, with a resolution of 720 by 364
points. Two of the newly designed, Apple-
made 5.25in. “Twiggie’’ floppy-discdrives,
each capable of holding 850K, sit next to it.
Also in this unit is the 68000, which is a true
16-bit processor offering both a very large
16Mbyte address space, rapid processing
and very good interrupt facilities suitable
for supporting multi-tasking software. A
full 1IMbyte of RAM lives on two boards
inside the unit.

The third box is the SMbyte Winchester
hard disc looking just like the Profile disc
used with the Apple III, which is exactly
what it is. Of this, 3Mbyte is available to the
user. The large amount of software which
comes with the system takes up the
remaining 2Mbyte.

The mouse is a box about the size of a
matchbox on the end of a slim cable leading
into the back of the system box. It fits
snugly in the hand and has a single large
button on it. Underneath the box, a small
rolling ball detects movement of the mouse
on the table. You use it to move a cursor
around the screen, and more particularly to
select options, which the Lisa usually
presents by displaying graphics symbols on
the screen.

The mouse reduces the necessity to touch
the keyboard, which speeds things up as
well as making using the system more
acceptable to European business people for
their own personal use. Apple researchers
have apparently discovered that, unlike
their American counterparts, European
executives — with the exception of German
ones — consider typing undignified. Apple
is also conducting research into voice input,
and this will probably be incorporated into
the Lisa interface once the technology is
available at a reasonable price.

The Lisa environment is an integrated
one where words, pictures and numbers can
be handled with equal ease. Integration is at
the user-interface level, not just at the
internal file level. So it is not really adequate
to describe the applications Lisa offers as a
set of programs — to the user they appear
simply as different tasks or jobs within the
overall flow of work.

The metaphor Apple employs is that you
are working at a desk. Simulated sheets of
paper along with other symbols like waste-

78
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baskets are displayed on the screen. The
currently active “‘sheet of paper’’ usually
appears on top. Since the Lisa is a true
multi-tasking systern users can swap
between tasks as easily as uncovering a piece
of paper or taking a new one out of a
drawer. In fact these are the .precise
metaphors employed by the Lisa.

Spontaneous flipping between tasks is
encouraged by the speed of the system and
the consistency of the command sets used in
doing each job. For instance, moving a
column when using the spreadsheet involves
selecting the same cut, copy and paste
options as moving a paragraph when word
processing.

Lisa offers solutions to the common jobs
which Apple identifies as being the core of
the office information worker’s task.
Incidentally, Apple reckons that half the
working population falls into this category,
which is one reason for Apple’s optimism
about the Lisa’s future. The tasks are:
drawing; writing; calculating; graphing;
listing, mailing and filing; project
scheduling; and communicating with large
computer systems.

For tasks that are not covered here Apple
is providing a Pascal development system.
It will come with a library of routines to
allow the system developer to produce
software which integrates smoothly into the
Lisa environment, observing the same
conventions for consistent handling of the
mouse and graphics interface. By the time
of launch in the summer, Apple hopes to
have the common accounting applications
available, produced in conjunction with
independent software houses. Basic and
Cobol will also be available, but the normal
development language for Lisa will be
Pascal, which is whal the bulk of the Lisa
software is written in.

The people at Apple U.K. have tried out
the language Smalltalk on Lisa. The whole
concept of Lisa's operating-system-free
environment and the mouse-controlled
desk top simulated in graphics owes a lot to
the ideas produced by the Learning
Research Group at the Xerox Research
Centre in Palo Alto, which developed
Smalltalk. This makes comparison between
the Lisa software and Smalltalk itself an
interesting prospect.

On starting the machine up the Lisa
equivalent of a menu appears. Down the
right-hand side of the screen is a row of
graphics symbols: a wastebasket for
rubbish, a clipboard for temporary storage,
a picture of the Lisa itself for setting system
preferences, a filing cabinel symbolising the
main storage, and perhaps a drawer with a
name on it.for the floppy disc currently
mounted.

Placing the cursor over one of the
symbols, for instance the filing cabinet, and
hitting the mouse button, activates it — or
to stick with the analogy, opens it up. If any
delay is involved the Lisa changes the cursor
to an hour glass. With the Lisa, waiting is
always accompanied by a reassuring
message of some sort. Error messages are
very clear and do not generally stop things
dead, although to be honest we only
managed to produce on error message inthe
course of our session
THE SELECTED NAME CAN NOT BE

CHANGED
which followed a frivolous attempt to
rename the clock. One of the strengths of
the Lisa desk-top metaphor compared to an
ordinary operating system is that it makes it
easy for the user to distinguish between a

“plausible and an implausible command.

To continue with the same example,
opening the filing cabinet brings up a large

piece of simulated paper on the screen

showing what is in the filing cabinet. Since
we are dealing here with a detailed and
carefully worked-out metaphor, instead of
data files and programs the filing cabinet
contains empty folders, titled folders, a few
assorted tools like a calculator and a clock,
and pieces of paper. The pieces of paper are
of various types and are the way into the
powerful application side of the system.
There is LisaWrite paper, LisaProject
paper, LisaList paper, LisaGraph paper,
LisaDraw paper and LisaCalc paper.
Cursoring over the LisaCalc paper
symbol and clicking the mouse brings up a
sheet of blank spreadshcet paper: we are in
the Lisa spreadsheet application. Whatever
was on the screen before is not wiped out
but simply covered up — it can be seen
peeping from behind the LisaCalc paper.
Soif you want to go back and continue your
previous task you can. Nothing is deleted
unless you explicitly tell the machine you
want it deleted. Even if you hit the Off
switch, before powering down the Lisa will
save all the relevant data and take a
snapshot of the current state of the jobs you
were doing; when you switch on again your
desk top will be there, exactly as you left it.
If while using LisaCalc or LisaWrite
paper you are interrupted and need to do a
quick computation, then a few swift mouse
movements can get out the calculator, lay it
in high-resolution graphics over the top of
the LisaCalc or LisaWrite paper, and
produce the results. Putting the calculator
away — two quick clicks on the mouse with
the cursor in the right position — reveals the
undisturbed interrupted task.
fcontinued on next page)
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{continued from previous page}

This all explains why the Lisa had to wait
for 16-bit technology. It takes a full-feature
16-bit chip like the Motorola 68000 to
handle everything that is going on below the
user interface in such a truly multi-tasking
environment.

From what I saw of it, LisaCalc looks as
powerful as spreadsheet programs of the
Multiplan type. Keys as well as commands
are used in a consistent way so that, for
example, Tab and Return produce move-
ment across the spreadsheet paper and
down it, just as you would expect after
using the same keys for word processing on
LisaWrite paper.

The true power of integrated software
shows up once you have produced a column
of figures. It really is the work of moments
to bring out Lisagraph paper, cut and copy

| a column across and produce, from the
| range of options available, a pie chart. The

chart can then be incorporated into a

LisaWrite document, or it could be cut and |

copied on to LisaDraw paper where further
additions and manipulations. could be
made.

Used pieces of paper can be filed in
named folders in the filing cabinet. If
untitled they are still saved in a retrievable
way, unless thrown in the waste bin. Apple
has introduced two new printers, a
daisywheel and a dot-matrix unit. With the
dot-matrix printer whatever text and
graphics is on the Lisa screen can be printed
out directly if required.

The Smalltalk-like mouse-controlled
graphics interface is the most impressive
feature. It eliminates the time it takes to
learn about an operating system, which can
be appreciable for a first-time user
confronted with badly documented CP/M
or CP/M-86 to take the obvious example.
This not only makes the Lisa more usable, it

| make sit more sellable.

The integrated range of software the Lisa
comes with is the other striking point. The
wonders of the hardwae are hardly worth
mentioning by comparison, and in this
Apple has its priorities right. ““The Lisa is
not just another 16-bit hot box,’” explains
Apple’s U.K. marketing manager Keith
Hall. “If it was just that we could have

| brought it out a year ago.”’ Lisa has 2Mbyte

of software included in the price, which

Apple says it took 200 person years to write. |

A number of integrated software
products from independent software vend-
ors are making their way on to the market,
and if 1982 was the year 16-bit machines
and portables started making an impact

80

then 1983 Tooks like being integrated
software year. Lotus Developments 1,2,3
for the IBM personal computer has received
much praise in the U.S., but VisiOn from
VisiCalc supplier Visicorp looks like being

the closest thing to Lisa’s software. |

VisiOn also uses a mouse and Visicorp
says it will be available this summer too.
Without seeing VisiOn in operation it is not
possible to say how much Apple gains by
being able to optimise code for its own
machine. What is clear is that Lisa exists
now, and it is impressive. The investment
necessary to bring out an integrated-
software product must restrict the number
of companies able to enter this market.

Although outshone by the software, any |

16-bit  68000-based machine from as
important a company as Apple — which
claims to have sold 750,000 personal

computers worldwide — could be expected
to have an impact on the micro market.
With the Lisa the radical nature of the

Summary spec

Manufacturer: Apple Computer Inc:;
made in United States
Price: around $12,000
System: SMbyte hard disc, two 850K
floppies, detached keyboard, “mouse”
pointing device; high-resolution display,
16-bit Motorola 68000 processor; 1Mbyte
of RAM
Software in price: LisaWrite word
processing; LisaCalc spreadsheet
modelling; LisalList filing and mailing
lists; LisaGraph business graphics;
LisaDraw general-purpose graphics;
LisaProject project sheduling; LisaTerm
terminal emulation TTY, DEC VT-100 and
IBM 3270 protocols
U.K. distributor: Apple Computer (U.K.)
Ltd., Eastman Way, Hemel Hempstead,
Herts HP2 7HQ. Telephone (0442) 60244.
Avallable summer 1983,

where disposable incomes are higher, the
Apple 11 sells more heavily to the home

software approach Apple has adopted | market. But the really distinctive feature of

makes the extent of this impact difficult to
predict.

A
predicted by Arthur Rock, who is a director
of Apple, as well as of chip maker Intel. In
Apple’s annual report he says: “‘It’s crucial
to stay ahead of the competition: bring out
products that fill different needs, and not
just the same needs better.” Lisa is an
example of this strategy in action.

Lisa fits this description because the
integrated software, concealed operating
system and mouse-controlled user interface
make the system very easy for the first-time
user. Apple itself claims an order-of-

| magnitude improvement in the time taken

to set the system up, become familiar with it
and have the first practical application

running — 20 minutes for the Lisa as
against an average of five days for the |
Apple 11,

Lisa is intended for business and

professional people to use as a tool to
improve their personal productivity. Many
of these people have never personally
operated a computer before. Lisa s
designed specifically for them — it is not
meant to be an accounting machine for a
small company or a straight Apple 1I
replacement. There is no existing machine
similar to the Lisa; the closest would be the
Xerox Star executive work station, which
costs around $15,000 before you include the
cost of the larger system it connects up to.

Is there a market for this type of
machine? Apple U.K. has released figures

which throw some light on who has been |

buying existing Apple kit. In the U.S.,

Applications of Apple Il units sold in the
U.K.

Application percent
Home 7
Small business 46
Oftice 18
Education 11
Scientificlindustrial f2
Other (<]

very competitive atmosphere is |

the U.K. market is the use of the Apple l1 as
a small business data-processing machine,
which is not really using it as a personal
computer at all.

This reflects the comparatively large
number of small businesses in the U.K. and
also their more parsimonious nature. The
real unexploited growth area, Apple
believes, exists is the office sector. It is
represented by only 18 per cent of Apple I1
sales, in spite of the fact that there are saic
to be 10 times as many office situations as
small businesses in the U.K.

At the same time as Lisa is being
announced, the updated version of the
Apple II, the Ile, is being launched. Up tc
now Apple has been virtually a single-
product company and Apple IIs are stil
selling at a rate of 20,000 a month.

With the Apple 111, which Apple intend:
to continue to sell as a business data
processing system, and the Lisa, a persona
executive work station, Apple will have ¢
complete range. And there is anothe
product, code-named Macintosh, ru
moured to be in the pipeline. It wil
probably fit below the Apple H 10 be, i1
effect, an Apple I — an extremely cheaj
machine for games and learning abou
computers, aimed at the home anc
educational user. There does not appear t¢
be a truly portable machine on the horizoi
from Apple.

Of these machines the Lisa 45 withou
question the most innovative, and it i
aimed at developing completely nex
markets for personal computers. Just whe:
the micro market looked like it wa
becoming boring, with well-engineered bu
rather predictable 16-bit crates merel

| replacing the old standard CP/M machine

or replacing minicomputers, Apple ha
opened the whole thing up by taking a risk
And the Lisa forcefully reintroduces th
concept of the personal computer as a
individual tool, almost a persons
extension, which is where Apple originall
came in with the Apple II.
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‘Now the world’s most ingenious
database program writes letters,
you've found the ultimate
business solution. And the Delta
is a true transactional database —

this is the biggest breakthrough
for microcomputer users to
date’

Nick Horgan, Managing Director, Compsoft Ltd.

TIINS e A"I.l
aiiiny AR
" .z e — § = - -.-r-_l

If part of your microcomputer’s job is to store guides to DMS handling a multitude of business
information, you need Compsoft’s Delta. 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 revoluticit.
inforimation 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

Telephone: Guildford (0483) 898545
Telex: 859210 CMPSFT

@ Circle No. 171

Compsoft Limited ! i
= L= - Hallams Court : ‘Please send me further details < - .
< Shamley Green ! Company 3 b =i g
Nr Guildford, Surrey | Contact )
B England GU4 802 : Address —h
|
|
|

Tel No.



DESK TOP
GENIUS.

Now from Sharp, the Sharp MZ 80A.

A personal computer that is ready to run the
moment you own it. Because the CRT display;
the typewriter-style keyboard and the cassette-
based data storage are all integrated into one
complete system that leads the operator, either
amateur or professional, into an incredible new
computer world.

For this computer has the power to do
virtually anything within the range of Personal
Computers. Init, Sharp has combined all its fine
electronic technology in the
field of information

engineering to create

MZ BOFB _
Twin Mini Floppy Disc Unit,

MZ 8BOP6
Character Graphic Printer.
Also available MZ 80P4 and MZ 80P5

a marvel of precision. Plus, when you purchase
you get a valuable software package
absolutely free.

The superb Sharp MZ 80A. Among its
competitors, it is rated as a genius. To you, it will
become a desk-top companion you will
treasure, an invaluable part of your daily life.

Bringing to your school, office or home, the
high-speed skills and advanced technology of the
world of Sharp. Where great ideas come to life.

QOther features

oE Top 2k
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Specifications MZ 80A

CPU Z80

Memory 4K-byte ROM; 48K-byte RAM; + 2K-I
Video RAM.

Display 9inch (23 cm); 40 characters x 25 lir

Green screen.

Manual control; standard audio casse
tape. Data transfer {Sharp PWM sys
1,200 bits/sec.

ASC11 keyboard; upper/lower-case
alphabet; graphic symbols; numeric
keypad.

Built-in clock and music function.
Auto repeat on all keys.

2-page video RAM (allows the scree
be scrolled up and down})

*CP/M available.

Tape based Pascal Interpreter.

Tape based Machine Language packas
Sharp FDOS including BASIC compile
Tape based Z-80 Assembler package.

Cassette

Keyboard

Options available
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- : Floppy Disc Unit (MZ 80FB)
Optional Printers ) i3 . .
o B MZ80P4 P M2Z 80P5 MZ 80P6 Two drives per unit; 5.25" dual-sided, double density; 70 tracks;

- T ; soft-sectored; 16 sectors per track.
ol L. G- - 1111 el ] S, Memorv capacity 280K bytes per diskette.

| method Variable Variable Variable

sprocket; sprocket sprocket; 0: Sharp Electronics (UK) Ltd, Computer Division,
Friction _ Friction Sharp House, Thorp Road, Newton Heath, Manchester |
M109BE. Tel: 061-205 2333.

Please send me details of the Sharp MZ BOA

Type of application:___
Name:
Address:

s of characters 230

‘acter make-up 9{W) x 8(H) dot matrix nmﬂal-s-zﬁhﬂ;ﬁ |
ber of digits 136/68
per line 80/40 per line
160/80 136/68 per line
per line

{normal-size 80 CPS (normal-size characters)
characters)

The worId of

SHARP

where greatideascometolife.

1 sweep direction Bi-directional

r functions o Software controlled full graphic function
¢ Programmable number of lines per page
* Battery-operated memory of HOME

_ ___position (MZ 80P4 only)

n and specifications subject to change without notice. *CP/M is a trademark of Digital Research Ltd. e Circle No. 172
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THE LYNX MICRO sits on a fence: it does not
know if itis a home computerora ‘‘serious”
computer, and this dilemma s reflected inits
£225 price tag. It sits at the top of the home-
computer price range but it is probably too
cheap for business computer users to take it
seriously. What they should take seriously is
the fact that the Lynx is more powerful than
the Apple II and about half the price.

Just whoisgoingtobuy the Lynx is not yet
clear. It would be an ideal machine for the
classroom but unfortunately it is not yet on
the official list for educational buyers. The
Lynx is also an ideal machine for someone
who suspects that they need to find out
about computers today, and may need a
proper computer at a later date.

Although the casual observer can be
forgiven for thinking otherwise, the Lynx is
certainly more than a toy. It can quite
quickly grow into a fully fledged CP/M
system, and you will not have to pay the
earth for that either.

There are four main components to a
CP/M system: a Z-80 or 8080 processor,
64K of user memory, a floppy-disc unit and
the CP/M systems disc. The first comes as

84

standard in the Lynx, which uses the Z-80A
running at 4MHz. The Lynx comes with a
standard 48K of memory but it can be
extended in steps of 64K up to a total of
192K.

Although the standard memory is 48K,
this cannot have been in the original design
spec as some of the RAM within the case is
on a board marked ‘‘memory exp’’. The
first stage of memory expansion takes the
total RAM size up to 96K — more than
adequate for a CP/M system. Expanding
the memory size above 128K gives the added
advantage of still higher resolution than
standard or a -possible 80-column display
width.

A floppy-disc unit is the component
which is most frequently the barrier between
home computing and serious processing
work. Until recently it could not be crossed
without the user shelling out asmall fortune,
but this has now changed. In the same way
that scaled-down microcomputers became
much cheaper during 1982, mass-storage
devices will be less expensive in 1983.

The Lynx disc unit should be available
later this year. It will be a single-sided,

single-density unit at the knock-down price
of slightly under £200. It will only be capable
of storing 150K on each disc, which is not
very much and means that at least two drives
will be required for any work that involves a
lot of files.

At around £500 for a CP/M machine, the
Lynx is a formidable micro. What makes it
particularly useful is the way that the system
can be put together piecemeal, as the user’s
needs and budget allows. Lynx users will not
need to scrap their machine because they
have grown out of it, or at least not straight
away.

Once the CP/M Lynx is up and running
the user can begin to amass a collection of
software and data which is not wasted since
it can, if necessaary, be transferred to
another CP/M machine. Thus the Lynx
offers the curious but potentially serious
micro user a growth route that avoids waste.
For the same reasons the Lynx would be
ideal for schools and educational
establishments. Users who just want to play
games will also like the Lynx’s facilities.

Anybody already acquainted with a low-
priced home computer will appreciate the
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Lynx’s keyboard. It is probably the best |
keyboard available in its price range, with a
typewriter-like central section and the usual
special keys arranged around this core and
marked in red. What I liked most about the
keyboard was the unclutteredness — none
of those horrible graphics characters I
printed on the side of the keys, or
unreadable orange keywords above them.
One fault is that a key depression is
sometimes not noticed by the machine.

The quality of the keyboard, together
with the ability to run CP/M, means that
the Lynx can form the basis of a cheap and
yet fairly efficient word-processor system.
For example, a full WordStar system could
be yours for about £550 plus the cost of a
printer. There is to be a special Lynx
printer, though it could in no way be
considered as a letter-quality one: it will sell
for under £100, and print in ink on tally-roll
paper.

Users who are a little more fussy
about print quality will be able to hook up
the printer of their choice via the non-
standard RS-232 output on the rear of the |
case. Rather than use a standard RS-232,
the Lynx uses a DIN socket. The signals |
present are RS-232 in, RS-232 out and zero
volts. The manual hints, on page 53, that if
you want to hook your own printer up to
the Lynx you might have to spend an
evening soldering components together to
build an interface. Having tried this in the
past, it is not something I would
recommend.

On the whole, the manual supplied with
the review machine was adequate, and I
understand a new one is being written. The
main flaw is the lack of examples; concepts
are explained fairly well, but they are not
put into any context by example programs.
It is nothing like as useful as the Sinclair
Spectrum manual, which includes just
about every piece of information the user
could wish for.

Basic is the language used by the Lynx, a
fact which will surprise no one. Forth will
shortly be available and should be of great
use to those interested in exploiting the
excellent graphics available on the micro. I
would also like to see Logo added to this
list.

Lynx Basic is fine, but it has some odd [ 1

quitks. The most annoying is that a variable '
name can only be a single character: a
maximum of 52 variables is available using

both upper and lower-case characters. This
limitation seems to be at variance with the
structures included within Lynx Basic; after
all, what is the point of including program
structures that make a listing easy to read
when the variable names are so cryptic?
The structures themselves are certainly
welcome. As a full convert to the concept of
named procedures I found the automatic

indentation showing the program control |

very useful. However, debugging programs
is made more difficult than it should be by
the way the screen scrolls. Unlike most
micros, the Lynx returns to the top of the
screen when it has reached the bottom. If a
program is longer than 24 program lines it
will write the 25th line over the first.

Editing is also organised in a way that is
different from just about every other
microcomputer. To remove a line you must
type in Del. The command has a similar
format to List: that is, typing

DEL 100,200
will delete all those lines from 100 to 200.

There is a Trace facility which can be
switched on or off, listing all the program
lines as the control reaches them. It is even

possible to slow down the operation of a
program by using the command Speed
which will delay the computer between each
program line. The Line Edit mode is
entered by typing either Control-E to edit a
specified line, or Control-Q to edit the last
line.

In addition to procedures Repeat-Until
and While-Wend are available to satisfy the
structured programming lobby, and they
are wecome commands. The old favourite
Gosub-Return is included too, of course.
The Pause command is one that is
appearing on a lot of micros these days. Its
effect is to stop the computer from actually
doing anything for a specified length of
time.

Every computer claims high-resolution
grpahics on its specification. The Lynx has
higher-resolution graphics than any other
micro in its price range, and what’s more it
is capable of mixing all eight of its colours
on screen at the same time. Nominally
resolution is 248 by 256 pixels, but a
memory expansion allows a resolution of
248 by 512.

{continued on next page)
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(continued from previous page)

There are a number of features of the
Lynx’s graphics ability that are extremely
powerful. My favourite is the way in which
you could write Ink Red to write in red and
Paper Green to write on a green
background.

Printing characters on the screen in the
normal way is easy enough, but there are
some novel optional methods too. For
example, a text string can be printed in any
colour, and a VDU command makes it
possible to overwrite existing text. By using
the special Print@ command you can print
a text string at any one of 120 by 240 points
on the screen, a facility that can be used to
print subscripts and superscripts.

Printing and using the Basic high-
resolution commands are the only ways of
creating displays with the Lynx. It is not
possible to Peek or Poke the screen memory
because of the way it is organised. The 32K
of the Lynx’s RAM which is dedicated to
the display is organised in four blocks, three
of which control the colour guns of the TV
set. The fourth is an extra copy of the block
controlling the green gun. Although it is not
possible to access these memory areas from
Basic they can, with care, be used by
machine code.

The Protect command will make it
essentially impossible to change the
contents .of a particular memory. For
example, Protect Red freezes the memory
controlling the red gun. Nothing else can be
written in Red and everything already
written will remain.

Designing a custom character set is rather
fiddly, though rewarding. It is possible to
play around with the cursor should you ever
get bored with the flickering square. You
can even designate a particular area of the
screen to be the text window.

From Basic there is not much that can be
done as far as making music is concerned.
All there is to play with is a Beep statement,
though the Sound command will send bytes
from memory straight to the Lynx’s six-bit
sound output. The output is in turn
connected to a loudspeaker, which is too
quiet for my taste but will appeal to those
people who jump at the sound of videc
games.

A machine-code maonitor is included as
standard and will be of real use to Z-80
machine-code programmers. It includes a
front panel which displays the status of the
Z-80 registers.

Conclusions
® As a first-time microcomputer purchase
the Lynx represents good value and a
sensible entry into the world of computing.
@ Be warned, only 14K of the 48K RAM is
available to Basic.

® The Lynx Basic has both strengths and
weaknesses: arrays of more than one
dimension are not possible without the user
resorting to confusing programming
gymnastics.

® The real keyboard and CP/M potential
make the Lynx a serious micro, and the
sound and high-resolution colour graphics
make it a fun micro as well.

Processor: Z-80A

Speed: 4MHz

Memory: 16K ROM; 48K RAM of which
32K manages the display

Keyboard: QWERTY standard-pitch
typewriter-like keys

Display: 40 x 24 characters as standard;
80 x 24 on expanded machine
248x256 pixels standard; 248x512
pixels on extended machine
eight colours which can be resolved to
a single pixel.

Sound: Internal speaker, accessed by
Beep command from Basic, or directly
from machine code: includes a six-bit
digital-to-analogue converter

Language: Camputers Basic, plus a
machine-code monitor

Cassettes: User-defined baud rate; Verify
command; will work with most
recorders.

Ponrts: UHF TV; RGB + sync; composite
video, mono monitor and light-pen;
RS-232 serial port; cassette port;
parallel expansion port.

'Dimensions: 65x215x345mm.

Manufacturer: Camputers Ltd, 33a Bridge
Street, Cambridge CB2 2UW
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ZYGAL DYNAMICS grew up as U.K. |

distributor of the Diablo range of printers,
but at the beginning of last year Zygal took
on board a rival daisywheel from Japanese
mainframe manufacturer Fujitsu. What at
first made the Fujitsu SP-830 so attractive
was its speed, although initial claims of 80
characters per second have been somewhat
toned down to the current advertised figure
of 70cps. As you will by now have realised,
the brochure rate for daisywheel printers is
not the same as the real-life speed, so no one
will be very surprised that our bench tests
show the printer as performing some 30
percent slower than the quoted figure.

Nevertheless the machine is fast, and its
speed in the graphics test was particularly
impressive. The key to this, which also
promises increased reliability and
maintainability and other such good things,
is the simplicity of its drive mechanism,
which makes the pulleys and wheels of the
traditional approach look like something
out of the middle ages.

All that drives the print head backwards
and forwards across the page is a helical
groove in the horizontal support bar. The
support bar rotates under direct control of
the linear motor, so a pin projecting from
the underside of the print head is driven
laterally. Imagine a boit being rapidly and
repeatedly screwed into and out of a nut,

where the boli is fixed laterally and the nutis |

not allowed to rotate, and you will have a
Motion minimisation is excellent.

FUIITSU
SP-830

Speed, simplicity and ease of maintenance are keys to the
design of this daisywheel, reviewed by Chris Bidmead.

picture of how the transfer of motion works.
You may also havesomeidea of the forces
of friction involved. Friction is the one big
hazard here because any wear in the groove
will quickly manifest itself as character
misalignment. A sloppy fit can be expected
to accelerate the wear as the smooth, sliding
action deteriorates into a savage hammering
between the oversized walls of the groove.
Perhaps this explains why until recently
we have only seen this elegant driving
method used in dot-matrix printers, where
character alighmemt is possibly regarded as
less critical. Is Fujitsu compromising with
quality? On the basis of practical experience

the answer is definitely no. I used the
machine extensively during the test period,
and even after a couple of months the
alignment was still as good as ever.

Fujitsu has obviously put a lot of careful
thought into this crucial pressure point, and
the solution is as elegant as the main idea.
The rotating helix is a solid bar of case-
hardened steel and the pin is a softer metal
deliberately designed to wear preferentially.
It saves the bar in much the same way that

hawthorn needles save precious 78s. To |

avoid slop the pin is tapered, as is the cross-
section of the groove. The pin wears, the
(continued on next page}
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fcontinued from previous page}
spring-loading at its base forces it into the
taper, the fit is maintained. Afterayearor so
you simply replace the pin.

The print head itself has been pared down
and with the ribbon removed there is
nothing to obstruct it from being unlatched
and pulled back through almost 90 degrees,
which makes print wheel changing very
simple. The print wheel itsell is full of
interesting possibilities; while being fully
compatible with the Diablo standard it is
also capable of carrying an additional inner
ring of characters,
character set up to 127. Accessing these
characters implies a shift mechanism in the
print head, something like the famous Ricoh
dog-bone, but unfortunately the review
machine came without this feature.

Judged by the standards set by machines
like the Flowriter the buffer is small,

although adequate to support full
bidirectional printing. Motion minim-
isation is very good indeed, as the

formatted-text test shows — see table. The
interface is RS-232 with provisions for
XOn/XOff handshaking or hardware
handshaking onthe DTR line. ETX/ACK is
not catered for, which is a pity.

More serious is the fact that the top speed
4s 1,200 baud. No daisywheel printer can
steadily keep up with thisdatarate sothereis
no great loss of throughput here. It is really
more a matter of having the flexibility to
match a wide range of host speeds — for |
example, 9,600 baud is becoming standard
in many installations. Zygal’s fairly |
predictable response is to say that 9,600
baud is on the way. ““On the Way” is a
‘popular product second-sourced by nearly
every manufacturer and positively bulging
with features. I must get round to reviewing,
it one day! ;

The review machine came with the | |

optional front panel, consisting of four
switches for Reset, Top-of-Form, Form-
Feed and Local On/Off. These are the
rocker type rather than the pressure-
sensitive buttons found on modern
machines like the Diablo 630. Diablo says
that the pressure buttons are more reliable in
sustained use, and who canargue: therocker
switches featured throughout its 1600 range &

printers for many years.

Form length is set on adial that is part of a
separate panel concealed beneath a flap.
The same dial has a position for self-test.
Other switches on this panel set column and
line-spacing defauits, baud rate, parity and
handshaking options.

There is one alarming thing about the
Fujitsu printer, a feature that even after
prolonged acquaintance with the machine is
still not easy to get used to. I shall try to
break it to you gently. You remember the old
Diablo 1600 range or the new Ricoh with
their solid cast-metal cases, or even the
rugged resin cases of the new Diablo and the
new Qume. The Fujitsu is not like that.
When you pick it up to carry it it tends to
droop in your hands like a cornflake packet
full of Meccano. The case, in short, is thin.

It is hard to know what to make of this.
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 Benchmark tests for standard and formatted' teit,“tabbing“and graphics.

Test
Standard text

Time

Formatted: text 36s.
Tabbing 35s.
Graphics

Comments

imin. 15s. About 48cps. Certainly the fastest daisywheel
printer we have tested to date

Motion minimisation is excellent
Good alignment, not quite up to Diablo standard
4min, 8s. Very fast for RS-232 interface

There is, of course, nothing pansy about
those flimsy lapanese apartment blocks
built to flex with the earthquake: they
remain standing when the bricks and mortar
around them have been reduced to rubble.
While the Fujitsu is sitting on a work surface
going about its lawful business the case is
perfectly adeguate. In fact the ABS-like
plastic it is moulded from is surprisingly
stong. But so, I'm afraid, is my prejudice
against anything floppy not spinning in a
disc drive.

Bidirectional printing and motion
minimisation are controlled by firmware.
The print wheel carries an inner ring of
characters.

Conclusions:

o The Fujitsu daisywheéel priniter is a fast, |
low-noise machine with a well-
implemented helical drive (o move the
print head.

® This novel (echnology, for a
daisywheel, is another step in the process
of simplification of the moving parts and
should result in fewer and less costly
repairs.

o Firmware helps speed up the ‘'machine
by bidirectional printing and motion
minimisation.

® An ‘‘outer casing minimisation’ exer-
cise has also been carried out in produc-
tiont. The plastic material is tough but
flexes dramatically when you carry the
machine or lift the front cover. This in no
way degrades (he performance of the
machine, in fact the manufacturer would
probably argue that the money has been
spent where it matters — on the print
mechanism. Bul it certainly challenges
one’s British prejudice that if machine is
worth building it should be built like a
tank.

®The SP-830 costs £1;500 and is
distributed in the U.K. by Zygal
Dynamics, Zygal House, Telford Road,
Bicester, Oxfordshize 0X6 0XB.
Telephone: (08692)3361.
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Choosmg the nght software...is the first and most
important decision you have to' make when choosing a
- computer.

Choose BOS, and you're. choos”ing the most advanced
business software for micro and mini computers available

Jaday.

Reliability... BOS software has been tried and
" tested for over four years with 1000’ of satisfied
users all over the world—small firms, big businesses, DP
-departments, schools; accountants, doctors, solicitors and -
governmient departments. BOS software provides that
assurance of maturity and reliability Wthh no new software
c'm hope to match. .

L‘ Portability.. Now, tor the first time, you.can
change or upgrade your computer and avoid the
costs of software conversion. BOS software is equally at
home working in single-user, multi-user or local networking

motlg and the unique BOS concept allows identical software -

10 qun on over 50 different computers including Apple 11,
Casu, Comart Communicator, DG Enterprise, DEC
PDP-11 range, DMS 3/4, Durango, Equinox, IBM Scries/1,.-

IBM Personal, I'TT 3030, MicroFive, Onyx, Panasonic, Wy

Notthstar, Pertec, SD, Slmrp PC3201, Sirius, Sord 223,
Systime 500, Tandy TRS- 80, TI model 1/2/4, Transdata,
Tiivector* I‘mon 4, Triumph Adler 1600 range, Victor 9000.

I’d like to know more about BOS software, BOS dealers and BOS compatible computers
Title _ il __
Address___

Name

Company

Quality ... Designed and built in Britain by top

software professionals and accountants for use
by British business, there is a fully integrated range of BOS
software to match all your business needs.

Choose from:— ' >
*  BOS Sales Ledger ; - 453
* BOS Invoicing - -
BOS Purchase Ledger y y
BOS Nominal Ledger . o
BOS Inventory Control . -
BOS Payroll
- BOS Fixed Assets

BOS AutoWriter \ »
BOS Autolndex 3 -

Nationwide Support...BOS software i3 . :

written by MPSL, a world leader in :
xmcmcomputer technology, and supplied and supported by
pver 50 selected independent BOS dealers throughout the

»coumry L

Remember, when you choose a computer, what you get put
depends on the software you put in. So choose the best—
choose BOS.

@ Circle No. 173

Telephone No:

Please return to David Blandford, Sales Director, MPSL, 87-89 Saffron Hill, London, ECI. Tel: 01-831 8811.
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How to ma
work like :

First, neatly cut out the “370" label.

Now, when nobody’s looking, noncha-
lantly tape it to your terminal, just under the
“IBM] as if it really belonged there.

Then wait for your chance and quickly
slip a dBASE II™ disk into
your main drive.

That's it.

Your IBM Personal
Computer is now ready to
run a relational database
system, the kind that IBM has
on their mainframes. And you're ready
with more data handling power than you would
have dreamt possible before dBASE II.

You'll wonder how you managed without it.

You'll find that dBASE II, because it's a
relational database management system (DBMS),
starts where file handling programs leave off.
dBASE II handles multiple databases and simpli-
fies everything from accounting to department
staffing to monitoring rainfall on the Upper Volta.

With a word or two, you CREATE data-
bases, APPEND new data instantly, UPDATE,
MODIFY, and REPLACE fields, records and
entire databases. Organize months worth of data
in minutes with the built-in REPORT. Do subfield
and multi-field searches, then DISPLAY some
or all of the data for any condition you want
to apply.

And you've just begun to tap the power
of dBASE I1.

Easy to look at, easy to use.

Input screens and output forms couldn’t
be easier—just “paint” your format on the screen

and what you see is what you'll get.
You can do automatic calculations on
fields, records and databases, accurate to 10 digits.
And you can use dBASE Il interactively
for answers right now. Or save your instruc-
tions, then repeat everything with two words:
DO Manhours, DO Project X, DO whatever
has to be done.

Use dBASE 1II to help make your choice:

Instead of just poring over a manual, you
can check out dBASE II by running it on your
own system free for 30 days.
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our micro

Visit your dealer and run through a hands-
on demonstration. Then buy a package and use ;
it on your IBM PC, Sirius or CP/M computer: . S On" a e
If you don't like it, return it and you'll get your 28 '
money back, no questions asked. ™
But if you do that, you'll have to remove dB E
that label. Because nothing short of a mainframe
works like dBASE II. o
For the name of your nearest dealer,
contact one of our distributors: Encotel Systems
01-686 9687, Ferrari Software 01-751 5791.

©1983 Ashton-Tate
Interam 01-675 5325. Pete & Pam (0706) 227011 dBASE Il is a registered trademark of Ashton-Tate
CP/M is a registered trademark of Digital Research

® Circle No. 174
RACTICAL COMPUTING March 1983 o1



s Trvisal Maayd W0 6 SRS s 7
0 $00 SOTY] Dired ApaRlly ETT A MW

Buantuim 2006

| o i—

The new All British QUANTUM expansion potential which afew 6. Ifthe standard Centronics plus
2000 computer system is years ago would have required RS232 ports are insufficient,
outstanding among all the finewwplapning permission. just pluggingin aboard adds a
microcomputers now on the few more.
market. The explanation is simple. What QUANTUM means by . |EEE 4887 Noproblem!Plug
All microcomputer designers see Versatility: inacard.

Versatility on a high scale as their 1. Available with ¥ 2 or 3 disk .. Otherexpansion cards
aim for the future. Inthe " drives. ' available:

QUANTUM 2000 thisidealhas ; i

actually been achieved, thereforeit 2. BD(')%deﬁg/:sigg%%e 5 : ggéégng?\lLT?—%(Sls

is demonstrably more advanced . 50r10meg. WinchesterOR' 3. NETWORKING (UP TO 32
than any other. . Amixture of floppy and TERMINALS)

QUANTUM 2000 offers every Winchester. . HIGHRES COLOUR
feature experts would look forina . 192K of extra RAM can be . A/D—D/ACONVERSION
newtigetmology 2.2 CP/M added, in additiontothe
based microcomputer plus an standard 64K.

Ouantum UM 2000 ==

Quantum Computer Systems Limited The Leeds Computer Centre
6062 The Balcony, Merrion Centre, Leeds LS2 8NG Telephone (0532) 458877 @ Circle 'No.
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1an Stobie tests Sony’s Typecorder, a portable text processor, and looks ahead to a:
forthcoming word- processmg package running on the Epson HX-20.

THE SONY TYPECORDER is a simple but
nonetheless useful machine. It combines the
functions of a dictation machine and word
processor into a single portable package for
use either just with a printer or linked into a
larger office-wide system.

The basic Typecorder itself weighs just
over 3lb. and has a full typewriter-style
keyboard with a good touch-typing feel and
a single-line 40-character upper- and lower-
case LCD display. It is as compact as the
full-sized typewriter keyboard layout
allows, and an A4 sheet of paper will cover it
completely. Four AA-sized batteries or their
NiCad equivalent provide for about 5 hours
of heavy use. It is, as claimed, a practical
portable machine.

Sony avoids explicit reference to word-
processing in its literature and has kept
the whole thing deliberately simple.
Nonetheless, being a regular user of word-
processing kit, at first I did not like the Sony
Typecorder. It is not very sophlstlcatedI
compared to most of the word-processing
packages that run on general-purpose
microcomputers, and 1 found the editing
features it offers too limiting. Sony
provided a U.S. model for review and in the
couple of months I had it [ came to find the
machine very useful.

What first changed my initial impression
were the tape-recording functions of the |
machine. The Typecorder uses a built-in
microcassette drive to hold both stored text
and voice, and can be used like a
conventional dictation machine. The
equivalent of about 50 pages of A4 single-
spaced text fits on each side of a C60 cassette
or, obviously, about 30 minutes of speech.

The Typecorder comes with a neat
microphone/controller and an earphone,
and has a built-in speaker. You can record
notes on a tape and subsequently type them
into the Typecorder, which is more
spontancous than using a separate recorder
and having to take it into the large, crate-like
Research Machines 380-Z on which we
normally run WordStar. However, for a
finished article WordStar still scores as the
Typecorder has severe limitations as a word
processor.

PRACTICAL COMPUTING March 1983

The Typecorder comes.with 2K of RAM
— not very much by the standard even of a
modern home computer. Sony does not say
what CPU is used, and the machine is not
user programmable in any way. The
functions it comes with are the functions
you get. Some 1,800 characters of the 2K
memory space are available to the user for
text storage, allowing about one A4 single-

The: Typecorder stores voice:as: well as keyed-in-text on its built-in cassette.

spaced page 10 be dealt with at a time:

To use the Typecorder you switch on and
start typing. After typing a page’s worth you
save it on to tape, which takes about 35
seconds and wipes memory, and then
continue with the next page. Everything
proceeds strictly on a page-by-page basis, so
to edit an earlier page you have to load it

{continued on next page)
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fcontinued from previous page}

back into memory. The contents of memory
are lost when the machine is turned off.
Half-finished pages must be stored on tape
at'the end of a session.

There is no provision for saving named
files — you have to keep track of what you
have placed where yourself. The current
tape position can be displayed on the LCD
by holding down the Code key and typing S,
but this helps no more than a conventional
tape counter would. In a short document
written sequentially this js not much of a
problem, but it is still useful to record a
name and date using the microphone on to
the tape before saving a text page. A specific
page can then be found by scanning the tape
by ear.

Editing is again limited if youare used toa
full-feature word processor, though this
may not be a deficiency in practice as Sony
has emulated an ordinary typewriter quite
closely. Few features means few features to
confuse. Text appears in upper or lower case
on the single-line display as you type it in,
and each key hit is marked by a blip from the
speaker. When position 40 is reached at the
right-hand edge the display clears and the
4]st character appears, starting from the left
again.

Sony obviously prefers. this simple-
minded approach to using the display as a
window ontoa wider textline. The designers
generally have gone out of their way to avoid

| alarming users with the wonders of
| technology, even when a wonder or two

would really be quite welcome. Character
| delete and insert functions are provided on
| function keys, along with backward and
forward scrolling, one 40-character line-at a
time.

There is no find and replace facility and
‘no block move or other block operations,
] but they would not be found on a typewriter
either and within the limits of a single A4
page you would hardly need them. Left and
right margins can be set, the maximum line
width being 80 characters, but paragraphs
cannot be reformatted once typed in. Page
size is restricted to 66 lines or 1,800
characters, whichever occurs first.

Although its limitations are all too
obvious, themachineis still useful. The well-
| known trade-off in the computer world
between having something that is easy to
use and having something that does a lot is
at work here, although perhaps Sony has
gone rather too far in the direction of
simplicity. The manuaiis very clear and only
50 pages long. Much of it merely describes
various Sony add-ons, so there is little the
beginner needs to read. You could
realistically give someone the Typecorder,
tell them it is a portable memory typewriter
without the printing part, and expect them
to start using it within half an hour.

The one extra feature Sony does allow
itself is the Steno function, which is useful
and very straightforward to use. There are
two keys labelled Steno Space on either side
of the space bar. Hitting either of them after
typing a letter expands it into a word or
suffix. For instance the letter a followed by

display, be becomes “‘been’”, ¢““can’*.anc
SO on.

If the letter is at the end of a string o
characters the Typecorder will generats
suffixes automatically. For instance if yoi
type in ‘‘capa’ and hit the Steno key i
expands to ‘‘capable’, b as in ‘‘capab’
becomes ‘‘capability’” and c as in “‘glac’
becomes ‘‘glacial’’. Steno will also expanc
symbols to the equivalent word, so %
becomes ‘‘percent’’, O becomes ‘‘zero’’, I
becomes ‘‘one’’. The character string:
Steno associates with each key are not usel
definable but fixed so this glossary feature i
limited, but it is nonetheless a useful frill.

Having used the Typecorder for textentry

.and for recording speech, the next thing you

| will want to do is print. Within the overal

price, Sony provides a second unit called ¢
Compact Printer. It is a rather heavy unit —
about twice the size of the Typecorder itsel
— and mains powered;.so.it:is best left for
use at your base.

It will print on to'ordinary typing paper o1
headed notepaper, but works rather bettes
with its own glossy paper. The technology
employed is a thermal print head pressing
against a film ribbon and appearing to mel
characters on to the paper. Ribbon cassette:
are one shot only but easy to change. It was
difficult to persuade the paper to stay
straight, but once used to the thing the
results were of good quality for the price —
somewhere between dot-matrix anc
daisywheel quality. ;

There is no provision for using
continuous stationery, but single-shee!
operation is alright for letters and shorf
documents like CVs. The Typecorder itsel

Steno changes the a into ‘“‘and’’ on the | operates only on a page-by-page basis, sc

. The Typecorder’s plain-paper printer is
housed in a separate unit and uses a
thermal print head.

2 =
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each page of a long document has to be
loaded into memory from tape, a process
that takes about 30 seconds before it can be
printed. Neither the printer nor the
Typecorder itself is very suitable for longer
documents. This article, for instance,
extends in typescript to 15 double-spaced
pages and is beyond the Typecorder’s useful
scope.

Sony provides other output options,
including a communications/printer
interface box, which has a Qume-
compatible parallel and an RS-232C
interface, fitting most dot-matrix and
daisywheel printers. A number of other add-
ons are available in the United States. The
slightly comical electric typewriter actuator
fits over the keyboard of an IBM-style
typewriter and uses solenoids to thump the
keys. There is also a paper-tape punch and
an acoustic coupler available in the States.

More important for Sony’s prospects in
the large company fleet-sales market is the
ability to transfer Typecorder files to larger
Sony Series 25 word processors. This
permits the Typecorder to become the
portable part of an office-wide system, not
just a stand-alone unit for personal use.

Is the Sony worth buying? If you want the
recording facilities or plan to link to other
word processors in the Sony range, the
answer is yes. As a stand-alone device it is
neat and simple, especially for the computer
innocent. The more sophisticated Practical
Computing reader buying out of his or her
own pocket might prefer a more flexible and
programmable machine.

By the time Sony starts selling in the U.K.
there may be more machines with portable
word-processing capacity to choose from,
apart from the heavier and more expensive
machines in the Osborne I class. The word-
processing package being written for the
Epson HX-20 will make an interesting
comparison with the Typecorder. Several
more expensive machines intended prim-
arily for portable word-processing use, like
the Teleram, may makeit across the Atlantic
this year.

~ The Sony does not look like being alone in
this market. It is very simple, but if this is
what you want or perhaps need, then as an
aid to personal productivity 1 think the
Typecorder probably does work.

Because of changes in requirement for
portable terminals Sony will be probably
making significant improvements to the
Typecorder before it is introduced into the
U.K. According to Kevin Melia, U.K.
spokesman for Sony Communications

System Division, redesign will result in a |

machine which will be both cheaper and
more capable.

The Sony Typecorder is not ambitious’in
terms of the word-processing features it
offers the user. But software has to be
designed to fit the constraints imposed by
the hardware it will run on. How do you fit
word processing of any kind on to a small
portable machine, without discs and with
limited memory? Ffoss Ltd, a software
house based near Maidenhead, is currently
writing a word processor to run on the
portable Epson HX-20, providing an
interesting example of what is involved.

The design problem is determined by the

Typecorder specification.

Manutacturer: Sony

Where made: Japan

Description: portable word-processing
and dictation machine with matching
printer

Size: 280 x 216 x 44mm.

Welght: 1.4kg. -

Batteries: four AA or equivalent, giving
about 5 hours continuous use

Power: 6V DC; AC adaptor provided

Display: single-tine 40-character liquid
crystal, 160 by 14mm.

Keyboard: full-size QWERTY layout, with
six function keys and six tape-control
keys

Price: probably around £750 for system
comprising Typecorder with 2K RAM;
built-in microcassette drive,
rechargeable batteries and AC power
adaptor, and separate A4 plain-paper
Sony Compact Printer
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Ffoss chairman Cyndy Gray-Mottershead: “We know what we want.”

{ environment. The standard Epson comes

| with 16K of RAM, around 13.5K of whichis
available to the user. It has a built-in
microcassette drive, capable of holding
about 100K to 120K on a C30 cassette, and a
built-in 24-column printer, although for
word-processing use it would probably be
connected to a full-size printer like the
Epson MX-80. Text is displayed on the
HX-20’s built-in 20-character by a four-line
liquid crystal display.

Ffoss has decided to use the Epson
expansion unit to make a little more elbow
room. It costs about £80, so it will not add
too much to the cost of a reasonably good

| word processor which people might be
prepared to spend up to £200 for if it works.
The expansion unit provides another 32K of
memory, which can be divided up in various
ways between RAM and ROM. Ffoss has
opted for 24K ROM for the code and 8K
RAM. Together with the 13.5K in the main
unit Ffoss has a reasonable amount of
memory toplay with, provided the designers
know what they are doing.

(continued on next page)
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Ffoss is a small, independent software
house currently involving 10 people. It
specialises in research-and-development
work, which often calls for working in close
association with manufacturers of new
machines. The people involved have a lot of
computer-industry background, especially
in fairly technical application areas like
process control.

According to Cyndy Gray-Mottershead,
Chairman of Ffoss and one of the people
principally involved with Correspondent,
there is nobody involved there with less than
seven years experience, and it is usually
about double that. She says working with
brand-new equipment is interesting, though
it has its problems: ““The machine changes
under you as you work, as you are using a
prototype.”

Ffoss is producing several programs for

| the HX-20. In addition to Correspondent,

which Ffoss scrupulously prefers to call a
text editor rather than a word processor,
there is a card index, a mailing list and a do-
it-yourself program generator which is
intended to allow users to set up data-
capture applications.

The first major step in implementing
Correspondent was to write a new cassette
operating system. The routines available
from Basic which the machine comes with
are fine for storing programs and sequential
data, but fundamentally ill-suited to data
organised in any other way. Something
closer to a disc operating system supporting
random access is required for both
Correspondent and the card-index
program.

Rax, the new cassette operating system
written by Ffoss, takes up 6K of the
available space. It works by formatting the
tape into blocks of 256 bytes and setting upa
series of directories to keep track of where a
particular named file physically resides on
the tape.

The layout of "blocks on the tape is not
straightforward. There is a series of
directories, and Rax is more complex than
the typical small microcomputer disc

operating system. According to Cyndy |

Gray-Mottershead, the magnetic recording
surface of tape is not as well-behaved as disc
blocks tend to move around as the tape
stretches. In practice Ffoss has had
considerable problemsto cope with, and has
had to delve into the depth of the hardware
to implement Rax.

Rax allows the user to forget about how
the tape is organised and to operate simply
with named documents. Documents can be
named, renamed and deleted, altered in size
and copied into other documents, all of
which would be
standard cassette operating system.

Using tape is still slow. The tapetravels at
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The Ffoss team has spent two programmer-years developing software for the HX-20.

its normal Teisurcly speed of 2.4 cm/s. so it
takes six seconds to read a block and two
minutes to wind to the end of a C30
microcassette. But with a random-access
cassette operating system the functions of
a reasonable word-processing package
become possible.

Correspondent is a large project by the
standards of people used to writing a quick
Basic program for a straightforward
application running on a machine with the
resources to cope with it. Cyndy Gray-
Mottershead estimates that well over 25
person-months are involved in developing
the four programs, with Correspondent
taking up more than one-third of that.
Design time alone, including time spent on
Rax, runs to nine¢ person-months, with
several different people involved in the
work.

This development time is being expended

principally to save memory. Everything is |

written in assembler, which takes longer to
write but allows you to optimise for space.
The 6301 CMOS processor chip used in the
HX-20 has a very similar instruction set to
the Motorola 6800, and Ffoss has written
modifications to a 6800 assembler.
Development is done on a larger disc-based
system, and once the code is assembled it is
downloaded to the HX-20 for testing.

All space available on the machine is
grabbed by Correspondent. The HX-20 has
five variable-sized program areas, allowing
up to five applications to be held in memory
simultaneously. But they must be saved to
tape before running Correspondent, which
needs all the space itself. With a word
processor you want as much of the
document as possible to be in RAM to avoid
having to swap it backwards and forwards
to your storage device; with a slow medium
like tape it is even more important.

impossible with the | Correspondentisabletostoretheequivalent

of three A4 pages of text in the 12K work
area.

Correspondent has the normal editing
functions of inserting, deleting and moving
text, together with the kind of search and
replace, block move and copy operations
found on reasonable word processors. The
Epson HX-20 function keys are used to
specify command scope, and the arrow keys
move youaround the document. The HX-20
20-character by four-line screen is at present
treated as an 80-character line, not as a
window into a larger virtual text area,
although Ffoss is assessing both methods to
see which users prefer.

The 24-column built-in printer is used asa
preview printer for portable use. I[nitially
Correspondent will work with the Epson
MX-80 printer for full-size output,
supporting all its facilities like con-
densed,underscore and double-strike
printing. The printer is controlled by
commands which are embedded in the text
like WordStar dot commands, to specify
things like page length and top and bottom
margins.

Some features have not been finalised.
Some provision to merge names and address
from the mailing-list program into
Correspondent documents is planned, but
whether it will go as far as the ability to
embed variables from the list files into the
body of the text is not decided. As Cyndy
Gray-Mottershead says: ‘“We know what
we want, what the user specification is. It’s
how much we can get into the machine.”

Correspondent looks like being an
interesting product, pushing a small
portable computer like the HX-20 into new
applications well beyond the super
calculator range. Ffoss is a specialist in
writing software, and the results of its
efforts will be soid through Epson. But the
scale of the effort involved in developing it
demonstrates that portables are not toys.
Writing programs for small machines is not
simple — it can be more difficult than
writing for big ones.
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The box is not always black...

At Rair we're continually enhancing and upgradingour  single-user floppy disk‘systems right up to powerful

Black Box microcomputer range to meet the ever- multi-user systems with Winchester hard disks and
changing, ever-growing needs of our customers. tape backup.

That’s why you'll often find our systems turning up So next time you're choosing a microcomputer for
under different names, different colours—not always ~ .a new application, remember to 1
black. call us first.

Our current Black Box range includes 8- and 16-bit With Rair, you can have any

microprocessors, that can be configured from simple  colour you like, including black

United Kingdom RAIR Limiled 6-9 Upper St Martins Lane London WC2H9EQ Telephone (01) 836 6921 Telex 298452
France RAIR Sarl 90 Avenue Champes Elysées 74008 Parnis Telephone 010 331 225 4401 Telex 290177
West Germany RAIR Compuler GmbH Clemensslrasse 5-7 H000KoIn 1 Telephone (0221) 219811 Telex 8881915
United States RAIR Microcompuler Corp. 4101 Burton Drive Santa Clara CA 95050 Telephone (408) 988-1790 Telex 677038
® Circle No. 176



COMMODORE 700 SERIES

THE BUSINESS
COMPUTER
-80-column display; 128K
or 256K user RAM expandable
10 896K; tilt and swivel screen.
8088 or Z80 second processor
capability giving option of
other operating systems such
a5 CIYM?” Built-in DMA
disk-drives available.
IEEE-488 and R§232C
interface capabilitics.
FROM

£995

EX VAT
"Registered Trademark of Digital
Research Ine.

COMMODORE 500 SERIES
THE SCIENTIFIC/
PROFESSIONAL COMPUTER
40-column 16-colour display to
monitor ar TV. 128K user
RAM expandable to 896K.

High-resolution graphics and |

3-dimensional effect capability.
Sound synthesis.
Second processor option,
Prestel facility available.
8-bit parallel port o
nterface scientific equipment.
FROM

£695

EX VAT

WEST COUNTRY

Avon Business Computers Ltd,
{Formerly Calculator Service
and Sales [Bristol) Ltd)

192 Wells Road, Bristol, Avon 854 24%
Bristol (0272) 779452/3
Currys Micro Systems Lid,
2 Channons Hill, Fishpand,
Bristol, Avon BSI6 2EA

(0272) 650501

adan Computational Ltd,

19 Belmont, Lansdgwn Road,
Bath, Avon BAI 50Z
Bath (0225) 318483

A_C. Systems,
6 Cathedral Lane, Truro.
Cornwall TR 2Q0S
Truro [0872) 79727 )
J. M. Computer Services Ltd,
1415 Lemon Street, Trurn,
Cornwall TR 215
Trure (0B72) 71626/ 70071
A.C. Systems,
53 Magdalen Road, Exeter,

Devon EX2 4TA

Exeter (0392) 211718

A.C, Systems,

75 Mutley Plam, Plymauth,
Devon PL4 7DS

Piymouth (0752) 26086]
J.AD. Integrated Services
Plymouth Ltd,

21 Market dvenue, City Cenire,
Plymouth, Devon PL1 1PG
Plymouth {0752) 662616
Devon Computars,

The White House, 39 Totnes Road,
Pa%mon. Devon

10803) 526303

South Coast Businass
Machines Ltd,

South Coast House, Wimborne Road,
Ferndgwn, Bournemouth,
Dorget 8H22 ONG

{0202) 833040

Computer Shack Ltd,

14 Pittville Street, Cheltenharm,
Glos. GL52 2LJ

Cheltenham {0242} 584343
Milequlp Ltd,

7a Hare Lane, Gloucester G 2BA
Glos. {0452} 411010
Somerset Business
Computers,

25 East Reach,

Taunion, Somerset

{0823) 52149
Computacenter Ltd,

Theatre Square,

Swindon Wiltshire SN ION
Swindon (0793) 61234172
Wh%mark Computer Centre,
gvo iliord Streel, Salisbury,

its. ST1 2AP
(0722} 331269/ 26688

SOUTH AND SOUTH EAST

COMMODORE 64

THE PERSONAL
COMPUTER
40-column 16-colour display to
monitor or TV. 64K RAM.
High-resolution graphics and

3-dimensional cffect capability;,

music synthesiser.
Z80 additional processor
oOpHion
FROM

£299

EX VAT

Currys Micro Systems Lid,
{instde Currys) Units 91793,

Arndale Centre, Luton, Beds LUL [TB
0582 425079

HB Computers Ltd,

4050 Collingdon Street, Luton; Beds.
10582[454466

MMS Ltd,

Ketwell House, 75-79 Tavistock Street,
Bedford, Bedfordshire MKAD 2RR
Badford (0234) 40601

Adda Camputers Ltd,

275 Oxford Road, Reading,

Berks. RGI 7PY

Readwig (0734) 585928

Adda Computers Ltd,

120 High Sireet, Slough, Berks. SLJ 1JQ
Slough (0753} 72470/77514
Ajphascan Ltd,

22 Hambridge Raad, Newbury, Barks.
Newbury {0625) 30880

C.S.E. (Computers),

12 Wokingharn Road, Reading,
Berks. RG61JG £

Reading (0734) 61492

Kingsley Computers Ltd,

132 Desborough Road,

High Wycombe, Bucks. HFL} 2FU
{0494) 449749

Amplicon Micrae Systems Ltd,
Richmond Road, Brightan,

£ast Sussex BNZ2 3R]

Brighton (0273} 608331

Sauth East Computers,

15 Castle Street, Hastings,

East Sussex TN34 3DY

Hastings {0424} 426844
Alphanumerica Computer
Systems Ltd,

Mixgate House, 38 Hamlet Court Road,
Westchif-on-Sea. Essex 550 7NS
{0702) 43304

Apollo Reprographics,

Unit 15A. West Station Industrial Estate,
Spilal Road, Maldon, Essex Ch9 BTW
Maldon (0621} 56933

Computer Sales & Software
Centre Ltd,

190192 Cranbrook Road, .
lford, Essex IG]1 4LU 01-554 3344
Dataview Ltd,

Portreeves House, East Bay,
Colchester, Essex COL 2X8
Colchester (0206} B65835

DDM Direct Data Marketing Ltd,
22 Warley Hill, Brenlwood,

Essex CM14 SHA Brentwood (0277}
229379/230480/ 214168

Stuart R. Dean Ltd,

373 Southchurch Road,
Southend-on-Sea 551 2PY

0702) 62707




dusiness Electronics,
ownhams House, Rownhams,
outhampton, Hants. SO1 8AH
outhampton {0703) 738248
urrys Micro Systems Ltd,
nside Currys)
J/11 Bargate, Southampton, Hants.
)703) 29676
dicrochips,

6-48 St. Georges Street, Winchester,
ants. SO23 8BE
)962) 68085

uper-Vision,
3St.James Road, Shirley, Southampton
)703) 774023

ipha Business Systems,
lectron House, Church Street
dustrial Estate, Ware, Herts. SG12 9ES
fare (0920) 68926/7

rent Computer Systems,

3 Church Street Rickmansworth,
erts. WD3 1DH
19237) 71306/70329/76102
ance Business Systems Ltd,
alter House, 109 High Street,
emel Hempstead, Herts. HP1 3AH
emel Hemp. (0442) 40722
hoto Acoustics Ltd,
55a St. Albans Road,

‘nirance in Judge Street),
atford, Herts WD2 5BQ

atford {0923) 40698

outh East Computers,

| Watling Street, Canterbury,
ent CT12UD

227) 59917

outh East Computers,

3 High Street, Maidstone.

2nt ME14 1JS

622} 681263

he Computer Room,

7 High Street Tonbndge

>nt TNS 1R

nbridge (0732) 355962
Iphascan Ltd,

ttle Bourton House,

Hutham Road,

anbury, Oxon. 0X16 7SR
ropredy (029575) 606/8202
urrys Micro Systems Ltd.,
iside Bridgers),

/35 Blagdon Road,

ew Malden, Surrey KT3 4BG

-949 2091

atalect Computers Ltd,

St. Georges Walk,

oydon, Surrey

680 3581

atalect Computers Ltd,
3-35 Portugal Road, Woking,
srrey GU21 SJE

oking (04862) 25995
icro-Facilities Ltd,

9 Church Road, Egham,

irrey TW20 90L

‘ham (0784) 31333

ego Computers Ltd,

A High Street, Caterham,
srrey CR3 SUA

iterham (0883) 49235

WEST LONDON

WEST MIDLANDS

Adda Computers Ltd,
Mercury House, Hanger Green,
Ealing, London W5 3BA
01-997 6666

Capital Computer Systems Ltd,
32 Windmitl Street,

London WIP 1HH

01-636 3863

Database,

30 Wigmore Street,

London W1

01-431 3410

GREATER LONDON/MIDDLESEX

Advanced Digital Office
Systems Ltd,

College House,

King Edward's Road, Ruislip,
Middlesex HA4 7AF

(08956) 72661

Cream Computer Shop,
380 Station Road, Harrow,
Middlesex HA1 2DE

01-863 0833

Da Vinci Computers Ltd,
65 High Street, Edgware,
Middlesex HA8 7DD

01952 0526

L & J Computers,

192 Honeypot Lane, Queensbury,
Stanmore, Middiesex HA7 1EE
01-204 7525

Wego Computers Ltd,

3 Wadsworth Road, Perivale,
Greenford, Middlesex UB6 7JP
01-998 9011

EAST ANGLIA

Arden Data Processing,
166 Park Road, Peterborough,
Cambs. PE1 2UF
Peterborough {0733) 47767
Consyst Computer Services,
1 Maris Lane, Trumpington,
Cambs. (0223) 841997
Sumtlock Bondain

East Anglia} Ltd,

2 Prince of Wales Road, Norwich,
Norfolk NRY ILG
Norwich (0603) 26259/614302

150 great de

BER Limited,

11 Grosvenor House,

Grosvenor Road, Coventry CV1 3FF
Coventry (0203) 20246
Camden Computer Systems Ltd,
462 Coventry Road, Small Heath,
Birmingham B0 OUG

021-771 3636

CBS Consultants— Computer
Business Systems,

75 Watery Lane,

Birmingham B9 4HW

021-772 818]

Computer Services Midlands Ltd,
Refuge Assurance House,

Sutton New Road, Erdington,
Birmingham B23 6QX

021-382 4171

Currys Micro Systems Ltd
{inside Currys),

5/11 Martineau Way,

Union Street, Birmingham,

West Midlands

021 2331105

lbek Systems Ltd,

437 Stony Stanton Road,
Coventry, West Midlands CV6 SEA
(0203} 661162

Micro Associates,

471 Lichfield Road, Aston,
Birmingham B6 7SP
021-3284574

Micro Business Centre,

Lewis House, Linthouse Lane,
Wednesfield, Wolverhampton,
West Midlands

Wolverhampton (0902) 725687
Microtrading Ltd,

641 Bromford Lane, Ward End,
Birmingham B8 2EP

021:784 0077

Taylor-Wilson Systems Ltd,
Oakfield House,

Station Road, Dorridge, Solihull,
West Midlands B93 8H!

Knowle {056 45) 6192

Waiters Computer Systems Ltd,
57 High Street, Stourbridge,

. West Midlands DY8 1DE

Stourbridge (03843) 70811

Rockliff Micro Computers,

2 Rumford Street, Liverpogl,
Merseyside L2 8SZ

051-521 5830

Stack Computer Services Ltd,
290-298 Derby Road, Bootle,
Liverpool, Merseyside L20,8LN
051-933 5511

RPL Microsystems,

Goldie House, Upper Chur¢h Street,
Douglas, Isle of Man

Douglas (0624} 4247/8

CHANNEL ISLANDS ‘

Channel Data Processing -
Jersey) Ltd,

08 Halkett Place, St. Helier,
Jersey, Channel Islands
Jersey (0534) 24333

SCOTLAND

NORTH EAST

EAST LONDON

dda Computers Ltd,

itional Electronics Centre,

ndon World Trade Centre,

rope House. London E1 9AA

488 2400

5.S. [Systems) Ltd,

)2 Kingsland Road, London E8 4AE
254 9293/1674

=aley Management Services Ltd,
.2-446 London Fruit Exchange,
ushiield Street, London E1 6EL
247 2858/3149

erchant Systems Ltd,

New BndgeStreet London EC4V6AB
5836774

imlock Bondain Ltd,

3-269 City Road. London EC1V 1JX
250 0505

imiock Bondain Ltd,

nnon Street Station, London EC4
626 0487

NORTH LONDON

wromasonic Electronics,
 Junction Road, London N19 5RD
263 9493/9495

irrys Micro Systems Ltd,
Hampstead Road,

ston, London NW1 3JA

3879275

itabase,

| Cricklewood Broadway,

ndon NW2 3JG,

4501388

cro Computation,

Station Parade, Southgate,

ndon N14 5BL

882 5104

ssing Link Computers Ltd,
acus House, 53-55 Ballards Lane,
chley, London N3

349 4969/4711

SOUTH LONDON

wvendish Data Systems,
Portland Road, South Norwood,
ndon SE25 4PQ 01-656 8941
)M Direct Data Marketing Ltd,
87 Wilton Road, Landon SW1V 1DM
834 5016/5096
AT Computers Ltd,

wport House, 22 Hartfield Road,
nbledon, London SW19 3TD
947:7234

cro Computer Centre

Sheen Lane, East Sheel
1don SW14 BLW O1- 878 7044/7

MIDLANDS NORTH WEST
Davidson-Richards Ltd, Automated Business
29 Charnwood Street, Equipment Ltd,

Derby, DE1 2GU

Derby {0332) 683231

Caddis Computer Systems Ltd,
72-74 Trinity Lane, Hinckley,

Leics. LE1O OBH

(0455) 613544

Currys Micro Systems Ltd,

127 Charles Street, Leicester,
Leics. LE11IR

(0533) 546224

Currys Micro Systems Ltd,
Devonshire House,

Devonshire Lane, Loughborough, Leics.
{0509) 37367

The Computer Supermarket Ltd,
Unit 8, Southfold Road,

Oakley Hay Estate, Corby,
Northants.

{0536) 744015

HB Computers Ltd,

104 St, James' Road,
Northampton, Northants.

(0604) 56544

HB Computers Ltd,

20-22 Station Road, Kettering;

. Northants.

(0536} 520910

A.J.R. Office Equipment
Services Ltd,

80 Nottingham Road, Arnold,
Notts. NG5 6LF

Nottingham (0602) 206647
Betos (Systems] Ltd,

Bennett House, 155 Mansfield Road,
Nottingham NGI 3FR

Nottingham {0602) 48108
Computer Services Midlands Ltd,
Abbeyfield Road, Lenton Industrial
Estate, Nottingham,
Nottinghamshire

Nottingham (0602} 866366
Currys Micro Systems Ltd,
{inside Currys).

2 Wheeler Gate, Nottingham, Notts.
(0602) 412455

Jentech Services Ltd,

Rosemary Cottage, Nordley, Bridgnorth,
Shropshire WV16 4SU

(07462) 5287

Peach Data Services Ltd,

5 Horninglow Street, Burton-on-
Trent, Staffordshire DE14 INJ
Burton-on-Trent (0283) 44968
BER Limited,

99 Albert Street, Rugby,

Warks. CV21 2SW

Rugby (0788) 65756

McDowell, Knaggs &
Associates Ltd,

Shades House, Mealcheapen
Street, Worcester WR1 2DQ
Worcester (0905) 28466

Minster Microcomputers Ltd,
12 York Street, Stourport-onSevern,
Worcestershire

Stourport {02993) 77098/6706

Mersey House, Battersea Road,

Heaton Mersey Industrial Estate,

Stockport, Cheshire SK4 3EA

061-432 070874299

Eatlands Information Systems
td,

8 Charlotte Street West,

Macclesfield, Cheshire SK1] 6EF

Macclesfield (0625) 615375

Criffel Micros Cumbria

22 Lowther Street, Carlisle, Cumbria

(0228) 44044

Holdene Ltd,

82a Water Lane, Wilmslow,

Cheshire SK9 588 (0625) 529486

B & B Computers Ltd,

124 Newport Street, Bolton,

Greater Manchester BL3 6AB

Bolton (0204) 382741/384599

Currys Micro Systems Ltd.,

19 Brown Street,

Manchester M2 061-834 0144

Cytek (UK) Ltd,

Sandringham House,

9 Warwick Road, Old Trafford,

Manchester M16 0QQ 061-872 4682

D. Kipping Ltd,

Ralli Building, Stanley Street

Salford, Greater Manchester M3 5FF

061-834 6367/9

Executive Reprographic &

Business Consultants Ltd,

2-4 Oxford Road,

Manchester M1 5QA

061228 1637

POS Computer Systems Ltd,

50 Gidlow Lane, Wigan,

Greater Manchester

Wigan (0942) 31464

Computers & Business Systems,

89 Manchester Road, Nelson,

Lancs. BBS 7HB (0282) 601191

Datel Computing Ltd,

323 Clifton Drive South,

Lytham St. Annes, Lancs. FY8 1HN

(0253} 727051

Microrose Ltd,

Main Street, Bentham,

Lancaster LA2 7HJ (0468) 62180

Mipac Services,

St. Leonards House,

St. Leonardgate, Lancaster,

Lancs. LAl INN

Lancaster (0524) 62033

North West Business

Machines Ltd,

Curate Street, Great Harwood,

Blackburn, Lancs. BB6 70B

Blackburn (0254) 888125

Preston Computer Centre,

6 Victoria Buildings, Fishergate,

Preston, Lancs. (0722) 57684/58445

Aughton Microsystems,

29-31 Woodward Road, Kirkby,

Liverpool, Merseyside 3370z

051548 7788/6060

Intex Datalog Ltd,

Eaglescliffe Industrial Estate,
Eaglescliffe, Stockton-on-Tees,
Cleveland TS16 OPN

{0642) 781193

Microprocesor Services,

77a Beverley Road, Hull,

North Humberside HU3 1XR
(0482) 23146

Microware Computers Ltd,
Priory House,

1133 Hessle High Road, Hull,

North Humberside HU4 6SB
(0482) 562107.

Currie & Maugha

204-206 Durham Road Gateshead,
Tyne & Wear NE 4J

Gateshead (0632) 774540

Key Computer Services Ltd,

28 Osborne Road,
Newcastie-upon-Tyne NEZ 2A)
Newcastle (0632) 815157
Newcastle Computer Services,
906-908 Shields Road, Walkergate,
Newcastle-upon-Tyne NE6 4QP
(0632) 761168/9

Ackroyd Typewriters Co. Ltd,
Alamco House, 57-59 Leads Road,
Bradford BD] 5AF

Bradford (0274) 731835
Computer Centre gSheffleld) Ltd,
227 London Road, Sheffield S2 4NF
(0742) 53519/588731

Deans Computer Services Ltd;
Unit1, Sheepscar House
Sheepscar Street Sout|

Leeds LS7 1AD (0532) 452966

Holbrook Business Syf,tems Ltd,
Moss House, High Street;
Mosboroug h,

Sheffield 819 5AE

Sheffield {0742) 484466

Currys Micro Systems Ltd,
(inside Currys), 57-59 Abion Street,
Leeds, Yorks LS1 5AA

(0532) 446601

Holdene Ltd,

Bray House, Leicester Place,
Leeds LS2 9BH

(0532) 459459

Yorkshire Electronics

Caxton House.

17 Fountain Street,

Morley, West Yorks. LS27 9AE
Leeds (0532) 522181
Yorkshire'Microcomputers Ltd,
28 Ramshill Road, Scarborough,
North Yorkshire YOII 2QF

(0723) 78136

Ayrshire Office Services Ltd,
22 Douglas Street, Kilmarnock,
Strathciyde KAl IRB

Kilmarnock (0563) 24255

Criffel Micro Business Systems,
Glasgow Road, Dumfries DG2 ONY
(0387) 69151/2

Gate Microsystems Ltd,

The Nethergate Centre,

35 Yeaman Shore, Dundee,
Tayside DD1 48U

Dundee (0382) 28194

Gate Microsystems Ltd,

Abbey House, 10 Bothwell Street,
Glasgow G2 6NU

041-221 9372

Holdene Micro Systems Ltd,
48 Great King Street,

Edinburgh EH5 6QY

031-557 4060

MacMicro Ltd,

Beaufort House, Shore Street,
Beauly, Inverness V4 7BX

(0463) 782774 |
Microcom,

89 West Campbell Street,
Glasgow G2 6SE

041204 0812/3

Robox Office Equipment Ltd,
Unit 14, Anderston Shopping Centre,
Argyle Street, Glasgow G2 7PH
041-221 8413/4-5401/2

NORTHERN IRELAND

Northern Ireland Computer
Centre,

4 High Street Holywood
County Dow

Northern Ireland BT18 9AZ
{02317) 6548

WALES

Computer Supplies (Swansea),
82 Gower Road, Sketty,
Swansea SA2 98Z
(0792} 290047
North Wales Computer
Services,
Alliance House,
16 Penrhyn Road, Colwyn Bay
Colwyn Bay (0492) 33151
Reeves Computers Ltd,
24 Spilman Street, Carmarthen,
Dyfed SA311LQ

0267) 32441

eeves Computers Ltd,
33 Bridge Street, Newport,
Gwent NPT 4BH
(0633} 212331
Reeves Computers Ltd,
6 Waiter Road, Swansea,
West Glamorgan SAl 5SNF
(0792) 468103
Rockeliff Micro Computers,
Pendre House,
}&igh Street,

of
(0352) 59629
Sigma Systems,
Computer Centre,
266 North Road, Cardiff,
South Glamorgan CF4 3BL

Cardiff (0222) 34865/34869

C' commodore
Changing busmess for the better.

nearest dealer, or to us at:

0 Commodore 64

Name

For more information, telephone or write to your

The Commodore Information Centre,
675 Ajax Avenue, Slough, Berks SL1 4BG.
Telephone: Slough {0753} 79292
[ am particularly interested in {Please tick box)
O Commodore 700 series
0O Commodore 500 series

{MR/MRS/MISS).
Position

Company

Address

Postcode

Telephone

57PC0 0383

® Circle No. 177




~ BBC/Atom

graphics digitiser

JCFlowersdescribes aninterface to enter graphics data, which you can build yourself

THERE ARE ONLY TWO cheap and easy ways
of providing digital X,y co-ordinate
information to a computer. The first
technique is to use a light-pen, which
operates by detecting where the position of
the CRT raster, or scanning spot, when the
photo-detector in the pen is illuminated.
| The x,y cordinate positions are latched

inside the computer at this moment. Cheap
| light-pens will not resolve very small pixels,

so only relatively coarse plotting can be
| achieved, and drawing has to be in freehand
on the tube face.

The second technique uses some kind of
potentiometer to obtain a reference to a
particular position of a point on a map or
drawing. A very simple x,y plotting tablet

v —

without breaking the bank.

can be made using two orthogonally
mounted slider potentiometers with
Perspex cursors fixed to the slides, as shown
in figure 1.

If linear potentiometers are used, the x,y
co-ordinate positions are linearly related to
potentiometer travel. I chose this method
for the ultimate in cheapness and to develop
the necessary circuitry. The tablet uses two
10K slider potentiometers, which cost £2
each, and gives a 5cm. square plotting area.

be the plotting area, so buy the biggest pots
you can afford.

If you need a larger plotting or digitising
area try the moving-arm x,y digitiser, which

- L L "---.’n----‘
5¢ € 44 9%-60€

The longer the slider travel, the bigger will |

you may wish to digitise, It consists of two
equal-length pieces of wood or metal
potentiometer shafts — see figure 2. The
size of the platen or plotting area is
determined by the length of the arm, which
must be able to cover its area.

Provided linear pots are used there is a
linear resistance-versus-angle law for each
potentiometer. The actual X,y co-ordinate
values have to be calculated by the
computer using rectangular-to-polar
conversion, where
% = Rcos (#-a) ~ Rcosa
¥ = Rsin {f-a) + Rsina
The full travel of each potentiometer is not
used to cover the platen, so the maximum
and minimum resistance values have to be

SCHOONER

— R
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L_—_Interfacing‘_>

determined experimentally. Appropriate
scaling is applied before determining the
angle from the resistance or resultant
voltage value.

Most microprocessors do not measure
resistance values but rather the resulting
voltage on the potentiometer slider terminal
when the potentiometer is connected across
a fixed voltage source. To do this it .is
necessary to convert the variable voltage
output to a digital number using an
analogue-to-digital converter.

Many microcomputers already have A-D
converters fitted as standard; if you have
BBC Micro model B you will be able to
connect the potentiometer outputs from the
graphics digitiser directly to the analogue
input port where up to four channels are
available.

If you have a purely digital /0
capability, using perhaps a VIA or PIA chip
such as the 6522 as used on the Acorn
Atom, you will have to construct your own
dual eight-bit A-D converter. The circuit
shown in figure 3 gives good performance
when coupled to a joystick controller, and1s
even fast enough to digitise speech. The
design can be built for about £25, which
compares favourably with commercial
offerings. The circuit diagram has been
drawn to show precisely how pins on the
integrated circuits are wired,.looking down
on the ICs.

The A-D converter will plug directly into
the Acorn Atom bus connector if
constructed on a small piece of Verocard or
similar prototyping material. The
numbered pins refer to what you will find
printed on a 64-way mating DIN connector,
not what is printed on the Atom’s circuit
diagtam which for some reason has the a
and b pins reversed. The ICL-7660 is used
to generate —5V from the Atom’s +35V
supply; this is required by the A-D
converter chips so that they can keep
digitising down to zero volts on their input.

The 741873 device is a dual JK flip-flop

Slider
potentiometer

N4

]

‘Perspex:
cursor
;

X Axis

Figure 1:

Slider potentiometer

Ordinate
plotting
area

Linear
polentiometer.

‘Figure 2.

Plaien:

Ordinate
plotting area

ICL 7660
7418373

:Quaritity

Radiospares
stock number
304-598.
305-125.

Description,

voltage generator
dual JK flip-flop

309-464
162-940

ZN427E

10K slider pot
82K resistor
3.9K resistor
390 ohm resistor
10uF capacitor
0.01¢F capacitor
64-way DIN
euroconnectar
socket

Verocard

2
1
2
2
5

5
2

{

to suit

467-475!

A-D converter |

A-D converter parts list.

which is connected so as to divide the |
Atom’s IMHz microprocessor clock down
to 250kHz so it provides the clock signal
and correct start timing for the Ferranti
ZN427E eight-bit A-D converter devices.
The ZN427E is a successive-approximation
| A-D converter and contains a D-A
converter, voltage comparator and
successive-approximation register.

When it is asked to make a conversion by
pulsing pin 4 low, the ZN427E internally

most significant bit and sees if the resulting
answer from its internal D-A converter,
when compared to the incoming analogue
signal, is bigger or smaller. It sets all its eight
bits filnally to equal numerically the
incoming signal and then signals it is ready
by taking pin 7 high, at the same time
placing the data on the bus where the Atom
can read it as it appears on the 6522 V1A in-
put pins.

This process is quite

fast, and with the I

0 [t
—maR., o+ ",

.......... e

toggles each of its eight bits starting with the | (continued on page 103)
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GM811 —
CPU Board

* 4MHz Z80A CPU

* Four ‘Bytewide' Memory Sockets
¥ Two 8-Bit Input/Output Ports

%8 Bit Input Port

#RS8232 Serial Interface

“% 1200 Baud CUTS Cassette
Interface

GM812—-
IVC Board

* 80x25 Display Format

* On-board Z80A Micioprocessor

% Buffered Keyboord input

% Progrommable Character
Generator

% 160x75 Pixel Graphicd

*Light Pen Input

The Gemini Multiboard Microsystem
provides a large and growing range of fully
compatible microcomputer boards. Using
these boards you can configure a solution to
satisfy your own particular microprocessor
needs, whether you need as many as10
boards, or as few as one, This flexibility is made
possibie by Gemini's adoption of a number of
accepted industry standards; especially the
80-BUS, specifically designed for the Z8CA.

The Z80A (the high speed versicn of the
280)is the world's largesi selling
microprocesscr, and forms the heart of the
MultiBoard system. The principal advantage
of a ZBOA based system is the abundance of
software that is available, and the majority of
packages operate under the CPIM disk
operating system. With CP/M, software

/4

80-BUS
SOLUTIONS

becomes machine independent; providing

RAM Board

% 4 MHz Z80A CPY

%* 64K Dynamic RAM

% RS232 Serial Interface

% Two 8-Bit 1/O Poris

* 1200 Baud Cassette Interface

%* Extended and Page
Addressing Modes

* | GM 829—
' FDCISASIBoard

* Single/Double denslty operatlon

% Single/Double sided drive
operation

% Upto 3 mixed 3.5" 5.25" and
8" drives

* Industry Stangard SASChard-disk
interface

the user with literally the widest range of
software available.

With MultiBoard an almost unlimited
number of system permutations are possible.
Four of the most popular boards are shown
here, butthere is arange of 15 currently
available; together with mother boards,
frames, cables, power supplies, keyboards
and compatible software if required.

There is also the opportunity to build on
the Galaxy computer, which uses Gemini
MultiBoards, but has two spare slotsin a
five-board frame for particutar configurations.

For full details of the system send for our latest
Catalogue or contactSales

Deparimenton 02403-28321. ;%
A MULTIBOARD COMPUTER

02

" Caemlﬂl MICFOCOFﬂpUtefS Qakfield Corner Sycamore Road Amersham Bucks HP6 5EQ
® Circle No. 263
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. . Interfacing™=——=

Graphics

SREM Plotber ¥Y PRLOTTIHG FACILITY.
STHZOS=#55 ; THEZOZ=#00,; THESOR2=400

| Bg B 3 } oL
10 DIM LLCZ2 ), PC—1 7:L=#E0; Mo #O2, THAHOL A6

l I 20 P.$21

- . 38LC

40:LLD IBF- #FFES

continiied from page 101) ?E‘STH L
! SRARTS
sircuit as snown can take place at a 27kHz £2 LL1 JSR #FETL
ate quite suitable, for instance, for G48TY MiRTS |
ligitising speech. The input to each TEIII SeE e S .
sonverter is on pin 6 via a 3.9K resistor. If ;éﬁ;ﬁ?ﬁﬁgzgﬁj”“‘ 4=H4CFS0OEE
speech use is required, then set the x or y SOA19= 1 §3FE; | HAFE=R |
potentiometer to half way and connect the SPLINK LLE
yutput of your amplifier via a large F2IF TL=#20 GOS.b;REM SPACE BRAR PLOTS FROM LRAST TO HEWT FOINT
i : o 24 IF 7L=#4D GOE.c:REM M WOYES FROM LAST TO HE:T POINT
.'apa?“:{ e iputeuof L slidigy 25IF TL=#D8 G.dsPEM © MARKS CRDINATE POSITIONG.
e | . 97REM TAF ¥ FAGAIM TG TANCEL MARKER

Otherwise, the x and y potentiometers of 12075, 50
‘he chosen graphics digitiser are connected 12BEHD ,
vith one end to ground and the other to the 148bTHESAC=4#CE; THIIAC-HCC; THESOC=HCE REM START COMYERSTIO
ZN42TE pins 7 and 8, which providea 2.5V | | 1SEURLIERAT.

5 & 4 3 Y] >
eference potential. If you make 0 and 255 | | 7pui=npa( wix1 922255 ), (=71 522255 FEN SOALE FOR SUURRE PICTURE
‘he digital outputs of the converter at either ~EDRAKY Y F=i U=y R N
2nd of the potentiometer travel you will not 158 THEIOC=HOE ; THBION=#C0s T HESOT-HEE
nave to do any scaling in software. igg _“Q; gsggli T
. . . . o _((.= i q j - .

i e satisfied that your wiringis | || 3y 5304 vt 92,255 ); v="r 1 9nv2sa
E:orrect, plug the circuit into your Atox:n S SZOMOVEM, ¥ Fra U=t R,
sus connector. The current consumption 2EOATHBROCHCE ; 7 HBROT=HEL, THESU LT
will be about 80mA.. The digitiser plotting Z2CHALT ; ﬂHITI T
program will enable plotting to commence, =X ﬁg?no e ggfm = E192,255

. qQ I Vol SN 9 R Varg NI + el
and can be used to test your circuit. The BEAMOVEC 4=1, Y3 PLOTS, X+ 13, 77 MOVER, C'¢=1 5 PLOTS. ¥, (Y EL >
Rem statements explain the program. The 2EZUAIT
'wo Conversion Complete signals at A2l 261!'10'»}& H=1 0, Y FLOTT, O 1 2, ¥ MOREX. €% 20 S PLOTT X, (Y+1%
and A12 should not normally have to be égémIJE;NR’IE;HEIZLNHIT
. o k b Ri G T 1

ased in Basic but may be necessary for | || arair ametza THEM MOWEF b GeoE!
iming purposes if you write a machine- | | 23854
sode program to use the system for speech
processing. | - ——

Y Potentiometer a2 K X Potentiomater
— T % S 82.K.
3 10K 10K
1_U‘IMFD- - 390 Q 4 390
i f v = VVVVTV <’ y
| 10 MFD e |3.9K 10 MFD g [3,9K
[ 2 L
1 71
: 0 J‘ulr[mr a0 '\'\: alalals
aq g & 7 65 Al e 8 8 7 6 54 3 74 T - I '
IcL
180 C 741873 INAZTE ‘INA27E a .
V 8 B 7 & g8 9 10 11 12 13 14 10 11 12 13 14 15 16 17 18 10 11 12 13 14 15 16 17 @ [
-5V g TJU TUgJ WKLY UDLJWJ ‘
s 4
10K - &

= | i '
L“Qn MFD ‘L '\];m af _‘\\l;m t |

W

= -
Acorit ; v * : L |
bus-connecter- B ! Y VVVV V" '— t Y ' VVV VV V
‘Bl B32 B2g A 13141516171819.20 A22 AZ1 A3456 781910 A12
. i N gt |
" Mictoprocessor Fa : Py
clock Goes high Puise low Goes high
input 1 MHZ conversion to start conversion
i complete cenversion complete [

Figure 3. A-D converter for Acorn Atom 1
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NOW in Birmingham — the centre of industrial Britain. . .

Home computing
Small business systems™\..

Bingley Hall Birmingham.
April 28-30, 1983 /

SOfed - .:'-‘f ‘::‘. . 5 q
N "V% @MPUTEQ AT ,

This exhibition is the ideal showcase for companies
who need to demonstrate their products to the fast
expanding market for home and personal
computers, small business systems and associated
software. \When you consider that the markets for
personal computers are regional and that
Birmingham has a developing computer awareness
with a great deal of computer expertise in the area,
you'll appreciate the need for The Midland
Computer Fair. The public has already
demonstrated its appreciation of The Computer
Fair in London by sheer volume of numbers. e
know the success will continue in Birmingham.

Personal computers:are part of everyday life.

Make Sure Your Computer Products And Services
Are Seen At The Midland Computer Fair.

For the full story contact the Exhibitions Manager;

The Midland Computer Fair, IPC Exhibitions Ltd, E ’ Sy,

Surrey House, | Throwley Way, Sutton, Surrey SM14QQ. _— e )
o

Piease contact me with further information about exhibiting at

The Midland Computer Fair. M’dland

|
I
} Position in Company campu r

Company Fa’ .n-n-—mm-r
[ Address Tel
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TOUGH TO OUTGROW

If's no surprise so many businesses today are using our
CompuStar® multi-user microcomputer. All sorts of
businesses, those at the top and those on the way, know
that only CompuStar can give them the big system
performance they'll need as they grow. And they know
that only CompuStar can deliver that performance at a
fraction of the cost of most other systems.

CompuStar” solves the small business computer
dilemma. if’s ideal for those first time business users who
need only single-user capability. But it's also perfect
when those small businesses grow into large
corporations. That's because CompuStar is truly
expandable... all the way up to 255 workstations, each
with its own processor and internal computer memory.
And that means fast, fast response, even when many
users are on-line at the same time.

Whether you're a small business with big plans ‘or a big
business with an eye for economy, CompuStar™ has the

performance and versatility that's tough to outgrow. . .the.

price/performance ratio that's impossible to beat!

A % H Q! n
tRegatareiraoemark o Dyjital Ressanch

STANDARD FEATURES

® 350K/750K/1.5 MB workstation disk capacities

® 64K RAM and twin processors in each workstation

@ An easy-to-read 12-inch non-glare screen

@ Operator convenience features—numeric keypad and
visual text highlighting

® Microsoft” Basic

® CP/Mt operating software

@ Truly multi-user and multi-processor

STORAGE OPTIONS

® 10 MB-—-compact, low-cost and tabletop

® 96 MB--80 fixed and 16 removable megabytes
® 144 MB—reliable, rugged Winchester storage

CompuStar’ is built and backed by the company that's
been in the microcomputer business as long as
microcomputers have been in business. Would you trust
your business to anything less? CompuStar; Tough to
beat. Tough to outgrow!

CORFORATE HEADQUARTERS 2300,BROAD RIVER RDAD » COLUMBIA. SOUTH CAROLINA 29210 « (803) 796-9100 « TWX 810-666-2115.




Any four colours cah
be selected at a time
from the palette of 255
available. :

Automatic character
magnification.

User-defined shadirig f 1 Fast block fill facilifies |
patterns. == g } S provided.

118 DIM K(T)
128 TEXT
138 RUT 12
148 CALLPRESOLUTION", 8.2
158 I=6
168 REM DEFINE COLOURS
178 CALL "COLOUR"
168 CALL"COL
18T WSSk VLNDEY == I3
ter war - 82
Enter station namer -~

Text in 40 character Characters can be ‘Windows’ can be
mode with 80 character oriented in any of four defined and scrolled
mode overlaid. directions. independently.

A picture may be worth a thousand words but it still tells ability to produce ‘instant’ graphics by drawing them with the
only half the story about graphics on the 380Z. colour ‘switched’ off and then ‘switching’ on.
For a start, our standard graphics functions include Next, not only can 380Z graphics pictures be saved

on and retrieved from
disc, they can also be
output to one of a
range of popular dot
matrix printers.
Remember, too,
that HRG is not a third-
party add-on but designed,
developed, and supported
by Research Machines itself
as an integral part of the
380Z.
And finally, we've now
implemented GINO. So for the
first time this well-established,
professional suite of flexible,
device-independent graphics
software from the CAD Centre is
available on a micro.

point plotting, line
drawing, instant block
fill, block copying,
offsetting, and
Exclusive Or Plotting.

Then there is the
important fact that our
High Resolution Graphics
is supported by Basic,
Algol and Fortran. And
since the Graphics is
contained in its own 16K of
RAM, every byte of user
memory remains available for
applications program use.

It is also worth noting
that 380Z graphics are equally
effective in monochrome — for
‘colour' just read ‘shades of grey!
Again there are 255 shades
available, and there’s also a very
useful facility for fading up and down throughout
the grey scale.

There are also the special effects
— such as moving between graphics
‘pages’ for pseudo-animation, or the

If you are interested in graphics —
for scientific, technical, and industrial
research; or in secondary or higher

education; or for design,
engineering, or control, then you
will be interested in the 380Z.

RESEARCH MACHINES
[MICROCOMPUTER SYSTEMS |

RESEARCH MACHINES LTD Mill Street, Oxford OX2 0BW, Tel: (0865) 249866

® Circle No. 18
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Absolute address Read no further, this
isthedefinitionyouwant.

Acceptance testing Alengthy and
time-consuming process inwhich the
jobspecificationisgradually and
completely altered tomatchthe
equipment supplied.

Access time About 30 seconds,
usually.

Accumulator Amethod of problem
accretioninitiated by an early attempt
tosolveone problemonly by
computer.

Accuracy A precise concept defined by
the numberof bits usedin number
storage: forexample, 16-bitaccuracy.
Thelast bitis always wrong. Each
operation on a number makes the next
bitwrong also. After 16 operations the
wholenumberiswrong. See also
Inaccuracy, Dump.

Acronym A Completely Random
Ordering Never Yields Meaning.

Address See Indirect Address.

Algol Avariable star of the eclipsing
type with aperiod of 69 hours.

Algorithm A series of instructions for
solving a specific problem. Nottobe
confused with a program, whichis
justonerealisationof these
instructionsimplementedona
machine, other than the machineyou
have, for solving a specific problem
unrelated tothe particular problem
you have, and which fails.

Alphameric The logical result of trying
tosay ‘alphanumeric” first thingin
themorning.

Architecture The most impressive part
of any computersystem — thebox it
comesin.

Array A simple but powerful method of
reducing available storage.

Assembler The language in which 10
percentof all programs must
eventually be written.

Associative memory A system of
memory hardware which isable to
notethat address x has afaultinit,
andsothataddress xdoesn’t feel bad
aboutitis able toreproduce this fault
randomly throughout the entire
system.

Babbage A British genius, born 1791,
whoinvented computersand then
discoveredthe First Law of
Computers — they don’twork.

Backing store Amethod of data
storage, additional to mainmemory,
whichisdesignedtomakethe
computeritself seemrelatively cheap
bycomparison.

3asicTheonly high-level language
which canbe mastered completelyin
lesstimethan any program writtenin
itwilltake toexecute.

3enchmark A precise method of
measuring the ability of acomputer to
do something which nobodyintheir
rightmind would everwantittodo.

3inary A simple but powerful method of
losing yourdata.

‘RACTICAL COMPUTING March 1983
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mornmg
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- guide

Start the week off with Chris Naylor’s A-Z guide and
find out what the manual’s instructions really mean.

Bit The part of your program that is
right.

Boolean See Binaryor Logic.

Branch See Boolean.

Bug A method of programmingin
which error messages are selectively
arranged into simplewords
appropriate to the taskin hand.

Byte Eightbits, only oneof whichis
wrong.

Call A simple but powerful method of
leaving the section of code from

whichyou knew whereyou wereto
enter another section of code, of
unknown location, thereby enabling
the programtocorrupt ali variables
and finally return control to a third
section of code whichactually
appears tobelong to another program
altogether. See Dump.

Clock A mechanical device which
mocks your computer by its reliability
and speed.

(continued on next page)

COMPUTER-
OPERATORS
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morning
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(continued from previous page)

Cobol A high-level language designed
toenhanc¢e long-termemployment
prospects.

Compatible Atheoretical concept. See
Incompatible.

Compiler Aprogram written
specificallytotreatahigher-level
language program as data, reduce it
tomachinecodeinpartsand
rearrange these parts before giving
up. See Unsupportable.

Conditional See /teration, if you
haven't seenit already.

Cumulative error See Accuracy. Then
seeitagain.

Cursor A programmeragainsta
deadline.

Cycletime The time aprogramtakes to
give you exactly the sameerrors you
started off with.

Data A vital collection of variables
which, whenheld inmemory, leave no
room for the program.

Database A vital collection of variables
which could not conceivably be held
inmemory, whether thereisa program
thereornot.

Database managementsystem A
program without which those vital
variables could never be accessed
and, withwhich, theywill notfitin
memory.

Datadictionary A method of describing
datainsuchawaythatyou always
know exactly how much of it has been
lost.

Datamanipulation A method of
programming designed to make the
datamatch the answersyouknow are
right.

Datatransmission A methodof
corrupting someone else’s datafrom
asafedistance.

Default Anapplication forwhichthe
program might be useful. Notthe
intended application.

Direct access Amethod of readingor
writingthe wrong piece of data at high
speed.

Dump A method of programming
basedontheassumptionthatthere
must be something usefulinmemory
ifonlyyoucanfindit.

Editing See Dump.

Elliot Areal computer manufacturer
from the days when programmers
were men who drove machines that

108

wereironand aprogram patch meant
Sellotape.

Emulate A program which behaves like
anotherprogram by virtue of being a
precisecopy of it.

Encode Torender permanently
incoherent.

Encrypt Torender permanently cryptic.

Enbhance To encode orencrypt.

Entry point A point In the programto
whichthe machine goes before you
have had timeto stop it going there.

Erase Anattempttoreadvital dataof
which you have no back-up copy.

Error Asection of output that,
momentarily, youare unableto
justify.

Expertsystem A computer system that
canreplace the humanexpert by
sittingon adesk, consuming
electricity, and saying lllegal
Command.

Fifth generation A method of program
maintenance muchworseeventhan
usual.See Maintenance.

File An unstructured, undocumented,
unreadableandinterminable section
of data produced by someoneelse’s
program, whichwill cause any part-
way decent program tocrash
instantaneously oncatching mere
sightofthefileheader.

Floating point A system of number
representation basedonthe
assumption thatyouknow the answer
already.

Fortran A traditional high-level
language designed to enable
scientiststocorruptthe system
without havingtocallinoutside help.

Function A standard sectionofcode,
inaccessible from outside itself,
whichreduces the amount of memory
availableto therestofthe program.

Global A fault which permeates the
whole system.

Goto A method of leaving the current
sectionof code with no means of ever
returning, inordertoenterafurther
section of code which, you now recall,
has not yet been written. See Dump.

Hard copy Evidence. The mainreason
forusing VDU screens.

Hardware That part of acomputer
whichneverfailsandis, therefore,
unableto do anything usefuibyitself.

Hexadecimal A simple but powerful
method of concealing your activities.

High-level language A programming
language which allows youtoexpress
powerful statementsinan
unexecutable fashion.

If A general class of wish-fulfillment
statements.

Incompatible Themain argumentinan
expressiondesigned toobtaina
hardware upgrade.

Indirect address See Address.
Initialise. Amethod of damage control
used at theend of each programrun.

Interpreter A slow Compiler; see
Compiler.

IT SAYs, ' THE NAME OF
THE PROGRAMMER HAS
BEEN CHANGED To PROTECT
THE GUILTY...
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Iteration See fteration.

Label Anidentifier used tomarka
sectionof code foraccess from
another section of code by meansofa
GotooraJumporaCall,subjecttothe
conditionthateachlabelmustoccur
atleasttwiceornotoccuratallorbea
systemlabel.

Library A coliection of subroutines
designedtoenhance the length ofa
program withoutinfluencingits
operation.

Lisp Ahighish-level language designed
toweaken both thedistinction
between programand dataandthe
programmer’s grip onreality.

Literal A simple but powerful method of
writing the answer in by hand.

Local A subroutine without entry or exit
points.

Logic A formal and powerful method of
explaining why the program doesn’t
work.

Loop Seelterationand Loop.

Machine code Thelanguageycu
should havelearned.

Macro A machine-code subroutine
designedto save the programmer the
inconvenience of having tocorrupt
large areas of store by hand.

fMaintenance A programming method
inwhichdevelopmentworkis carried
out by the programmer’s childrenand
theirchildren’s children.

Matrix A method of mathematical
notation whichbears strong but
insufficientresembiance toarrays.

Memory A free-fire zone for both
programs anddata. Ano-goarea.

Mnemonic Something whose precise
useone forgets.

Name Theidentifier by whicha
variable, butnotthisvariable, is
known.

NullAformalexpression forthe value
ofasystem.

NumbercruncherThisistoohorribleto
describein whatis, after all,afamily
journal.

Operating system A masterprogram
which, alone, candestroy all lesser
programs.

Own Amethod of ensuring thatalocal
variableremainsiocal; see
Unsupported.

Parameters The actualvaluesof some
variables which define an operation.
Annparameteroperationalwayshas
n —rparametersdefined,whereris a
random number.

Parity A state of equivalence in which
neither you nor the computer know
theanswer andsoc you toss for it.

Password A system of computer
security inwhich asecret numberis
assignedtoeachuser andthen
writtenoutinalistandleft by the
consolein case anyone forgets their
particular number.

>eek See Dump.

>oke A sophisticated methodof dump-
modification
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Pointer A sortof dog which always
seems toknow which way thedata
went,

Pop up, pushdown afrustrating
condition whichwill not go away.

Polish notation Analgebraic notation
inwhich all of the numbers are
entered first, thus making it
impossibleto tell where one number
ends and anotherone begins. See
Dump.

Portable A uniform method of
programming so thataprogram
developed onone machine may berun
on any other machine withexactly the
sameresult. Theresultisthatitdoes
notworkonany machine.

Prefix Amethodofarranginga
demonstrationso that, justthisonce,
the program works.

Proprietary software A program whose
ownershipiscertainbutwhose
purposeisnot.

Prototype A program which does not
work perfectly butis still better than
the programyou eventually get.

Quotes Amethod of denoting key
words insome languages and string
expressionsinothers. Quotes always
occurn + 1timeswherenisaneven
number.

Recursion A subroutine which canbe
entered fromwithin itself or from
outsideitselfbut not from any other
point,and whichmay not be exited
whiletheinitial conditionholds, or
while any other condition holds
unlessthereisanoteinthemanualto
the contrary.

Redundancy Ameans ofencoding data
suchthat, whencorrupted,itis
possibletoreconstruct theoriginal
formof the datainexactly fromother
dataelements, whichmight well have
been corrupted also forall you know.
Communicationsexperts have now
developedalgorithmswhich cancarry
outredundancy checksondata
almostasfastasitcomesin.

Reserved words The first choice for
variable names.

Reverse Polish notation A method of
price justification forexpensive
calculators.

Seek time Thetimeit takes toread from
disc apiece ofdatawhichisn’tthere.

Sort Thearrangement of itemsinan
orderwithrespecttosomevariable,
butnotthe variable ortheitemsyou
originally had in mind. A method of
scramblingthecontents of adisc. See
Encode, Dump.

Spec Anunreasonablerequest.

Stack A large number of unreasonable
requests.

Storage An areaof memory, either
main orperipheral, whichis
insufficient foranyreasonable needs.

String A small sectionof code which
makes sense butis unexecutable.

Structured A method of programming
whichmakes theunreasonable

|

| eEceavEDd WORDS

request that you should know what
you wish to program before you start
to programit. More usually : amethod
of describing a program by reference
to somethingithappenstodo.
Subroutine A section of code which
should have been writteneariier.

Suite A single program which will not fit

into main memory.

Symbolic The specification.of the
machine youbought.

Systemdisc A general-purpose
storage areaforprograms anddata.

Table Amethod of writinginalarge
numberofanswersby hand.

Testdata A collectionofvariable
values consistingof all thosevalues
forwhich the programwillwork.

Turnkey A special-purpose computer
which, attheturnof akey,reveaisits
purpose tobeotherthanthat for
which youboughtit.

Type Thedataformatofavariable.
Typeisalways Real.

Unsupported A class of features
without whichany given systemis
useless.

Utility A program whichiswidely
available yet useless.

Variable The contents ofalocationin
memory whichcanbeaccessed by
means of two or morevariable names.

Verification A method of program
checkingwhichisknownnottoreveal
anyerrors.

| Write protection A mechanicalmethod

1
|
|

Zero Division by: notagain, surely

of physically preventingaprogram
fromwritingtoatapeordisc
containing valuable datawhichyour
program nas justoverwrittendueto
omission of this precaution.

X Marks the spotinthedump where you
last saw your program.

Yarn Acomplexandsubtleexplanation
of greatlength which demonstrates
why itislogicallyimpossible forthe
systemto be working yet.




Confuse-an-Apple

Geoff Buckeridge’s program lets you run Pet programs on an Apple without having to
make a laborious line-by-line conversion.

MOST PEOPLE quickly become used to or
even attached to their own computer’s
features, functions, commands and
idiosyncrasies. When you are writing
programs from scratch there will usually be
an easy way of doing things with the tools
you have available to you; problems only
arise when you try and convert a program
designed for one machine for use -on
another.

1 have an Apple Il and nearly always write
my own programs, but if I find a published
program that I would like to use it is
invariably written for the Commodore Pet.
In this case it is necessary to convert the
program before it can be keyed into your
system, which can often be a time-
consuming and even daunting task.

Faced recently with a mammoth
conversion job, | wondered whether instead
of tackling it manually my time would be
better occupied in devising an automatic
conversion program which could be used for
similar occasions in the future. My first step
was to decide which features 1 would most
like to have on my Apple. Once
implemented they would provide my system
with an immense increase in flexibility and
eliminate the need for conversion. The
features are:

| ®The ability to incorporate cursor-contrgl

and screen-format characters within Print
statements. The alternative Apple
solution is messy, to say the least.

® A consecutive screen’ memory map and
the ability to access these locations
through Peek and Poke at the same
memory addresses used by the Pet. The
Apple screen map is far from logical.

The resultant programallows Apple users

—

to type in Pet listings with a minimum-

number of modifications and even those can
be done mentally so there should be no need
to make intermediate notes. It can be split
into three main sections; cursor-control
conversion, screen Poke conversion and
screen Peek conversion.

The Pet allows eight special control
characters to be incorporaied in Print
statements. They are cither graphic or
inverse characters, which makes the listing
untidy. Confuse-an-Apple allows you 1o
enter a row of cursor-control characters
starting and ending.with a~.

For example,

PRINT “[CLS] [15:CR][12 CDJ{REV] hello

[OFF)”

converts to?

PRINT )
*, CRRRRRRRRRRERRRRDDDDDDDD- -
DDDDI. hello. N A

The special characters are:

U — cursor up

D — cursor dowrf

R — cursor right

L — cursor left

I — Inverse Print mode

F — Flash Print mode

N — Normal Print mode

H — cursor to top left of screen

C — clear whole screen and cursor to top
left

E — clear screen from cursor to end of line

S — clear screen from cursorto end of
screen

B — ring bel

The screen-Poke conversion part of the
program allows you to PPoke the same
memory locations as if you were using the

Pet, so there is no need to recalculate

memory addresses. The only problem is that

the Apple has 24 screen lines and the Pet has

25. Any attempt to Poke an address in the

Demonstration program.

9 REM
10 HIMFM : 37632
20 CALL 37632
30 LIST : LIST :
40 FOR X
50 IF USR ( X )
60 NEXT X
70 POSS =
80 PRINT POSS ;
50 CALL 37684
100 END

160

8§ REM CONFUSFE-AN-APPLE
DEMONSTRATION

LIST
32768 TO 33727

#ARRRRRRRRRRRRRRRRRRREDDDNDDDDDDA™
"ANARRFABALDDIACALLLLNBAD"

THEN &POKE X,174

110

25th line will result ‘in an' [llegal Quantity
error at run tinie,

For-example,

POKE 33000,130
converts to:

&POKE 33000,130
Expressions and variables can be used freely
within the range 32,768 to 33,727.

The same rules apply for Peek as for
Poke. As long as you avoid the 25th line
there-will be no problem. For examplg,

Y = PEEK (X/2)
converts to:

Y = USR (X/2)
The USR function is used here-because3is
syntax is similar to Peek.

The Confuse-an-Apple program makes
use of three of the more unusual features of
the Apple: the COut hook, the ampersand
and the USR function. Characters are
normally printed to screen through the
COut routine in Apple’s monitor, but they
can be rerouted via the COut hook at
locations $36 and $37 to a user subroutine
anywhere in memory.

The cursor-control module makes use of
this to intercept each character before it goes
to screen. If a " is found then it is assumed
that all characters from then on are cursor-
control commands. A second " causes a
switch back to normal printing mode.

Wherever a & occurs in an Applesoft
program it will cause a jump to a subroutine
ai $385, used by the &Poke module. The
subroutine first checks that the keyword
Poke follows the & sign. Anything else will
result in a syntax error. Next it evaluates
both expressions and checks that they are
within range. 1f not, an illegal-quantity
error is displayed. The address in the first
expression is converted to its Apple
counterpart and the value of the second
expression is stored at that address.

The USR function is designed 1o pass
floating-point numbers from Basic to
machine-code routines. The Peek module
immediately converts the number to an
integer and checks thar it is within range. If
not, an error message occurs. The Pet
address is again converted to an Apple
address and the routine returns to Basic with
the contents of that memory location in the
floating-point accumulator.

Confuse-an-Apple sits in memory just
below DOS and should be protected from
being overwritten by moving Himem below
 it. It should be initialised at the beginning of

your program with a Call 37632 statement,

and it would be wise to disconnect it before

you exit with a Call 37684. The example

listing demonstrates all three features of
| Confuse-an-Apple.,
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Confuse-an-Apple listing.
! SemUG 9300- A9 4C LDA  ‘#%$4C H 93A6~ A5 22 LDA.  $22 WANTOP
i 9302- 85 OA STA  $0A USRADD 93A8- 85 25 STA  $25 cv i
9304- 8D F5 03 STA  $03F5  AMPADDY 93pA- A9 00 LDA #$00
9307- A9 30 LDA #3530 93AC- 85 24 STA %24 CH .
9309- 85 0B STA  $08 USRADD? '93AE~  4C 24°FG  JMP. :SFC24  HOME
930B- A9 94 LDA  #$94 ol .
9300- 85 (C STA  $0C USRADD3: c 9381- 20 58 FC' JSR  $FCS8  CLEAR
930F- A9 18 LDA  #518 1 9384- A4 FC LDY  $FC SAVE
9311- 8D F6 03 STA  $03F6. AMPADD2 9386~ B0 RTS
9314- A9 94 LDA  #594 : '
9316~ 8D F7 03 STA $03F7  AMPADD3 ? 93B7- 20 9C FC  JSR.  $FCIC  CLEOL
SETBUGZ  9319- A9 00 LDA . #3500 938A- A4 FC LDY  $FC SAVE
\ | 9318~ 85 FD STA $FD BUGFLG 9386~ 60 RTS
9310 A9 93 LDA  #593
I 931F~ €5 37 P §37  CSWH s g3BD- 20 42 FC  JSR  $FC42  CLEOP
f 9321- FO 10 BEQ  $9333 93C0- A4 FC LDY  $FC SAVE
9323~ A5 3% LDA 336 cSWL 93C2- 60 RTS
' 9325- 85 FA STA  SFA TEML . )
9327- A5 37 LDA $37 CSWH B 93C3- 20 DD FB  JSR  $FBOD  BELL
9329- 85 FB STA  $FB TEMH 93C6- A4 FC LDY  $FC SAVE
9328~ A9 55 LDA  #355 93C8- 60 RTS
932D- 85 36 STA  $36 ‘CSWL i
932F- A9 93 LDA  #$93 ] IGE: 93co- 4C 99 E1 P BE199  FLERR
9331- 85 37 STA  §37 ‘CSWH _ .
RTY 9333~ 60 RTS 'SE 93CC= 4C C9 BE JMP  SDECY' SYNERR
| CLRBUE 9334~ A5 FB LDA  $FB TEMH ‘CONVER®  93CF~ 20 F2 EB. JSR  $EBF2  FPIN
9336- 85 37 STA  $37 CSWH 93D2- A5 AO LDA  $AD INTL
9338- A5 FA LDA  SFA TEML 93D4- A4 Al LDY $A1 [NTH
933A- 85 36 STA  $36 CsWL 936~ C9 80 MR #$80
RT2 933+ 60 RTS. 9308~ 30 EF BMl  $93C9,
3 93DA~  C9 83 oMP #$83
CHAR 933D- DS C4 D2 CC C9 Cb 930C- 90 04 BCC  $93E2
-CE €8 €3 C5 D3 C2 93DE- €O CO CPY  #3CO
- 93E0- BOE7 BCS.-  $93C9
ADD 9349~ 89 8C 92 95 98 9D. CONVERT2, 93E2- 29 7F AND.  #STF
i Al A5 BO B6 BC C2 93E4- 85 Al STA $A1 INTH
; 93E6- B4 AO STY $AO INTL
BUS 9355- C9 DE MP  #SDE 01v40 93E8- A2 00 Lox: -#%00
9357- DO OC BNE  $9365 LooP1 93EA- 38 'SEC
FLGSET 9359- A5 FD LDA  $FD TBUGFLE 93EB- A5 A0 LDA  $AO NTL
9358- DO 04 BNE  $9361 93ED- E9 28 BC #3528 '
ON 935D- €6 FD INC  SFD  BUSFlG 93EF-  AB TAY |
935F- DO DB BNE $933C 93F0- A5 Al LDA  $A! INTH;
OFF 9361~  C6 FD DEC  $FD BUGFLG 93 2- E9 00 BC. #%00
9363- FO' D7 BEQ  $933C 93F4- 30 07 BMI $93FD |
CHKFLG 9365- 48 PHA 93F6- 84 AO STY  $AO INTL
9366- A5 FD LDA  $FD BUGFLG 93F8- 85 Al STA  SA1 INTH
9368~ DO 04 BNE  $936E. 93FA- EB INX |
936A- 68 PLA ) 93FB- DO ED BNE $93EA
936B- 6C FA QD JMP  BSOOFA)  (TEML) ouT 93FD- A4 AG LBY  $AO INTL f
MOD- 936E- 68 PLA > 93FF-  B8A TXA |
936F- 86 FC STX  $FC SAVE OONY 9400- 48 PHA |
; 9371- A2 B LDX #3508 . 9401-  4A LSR
L0 9373- DD 3D 9% (MP  $933D,X 9402- 29 03 AND  #503
9376- FO 06 BEQ  $937E 9404- 09 04 ORA #3504 ‘
o575 S C AR DEX 9406- 85 FF STA  §FF INTHZ
9379- 10 F8 BPL $9373* 9408- 68 PLA
9378~ A6 F6 LDXx  $FC SAVE 9409~ 29 18 AND  #318
, 937D~ 60 RTS 9408- 90 02 BCC  $940F |
i, : v 9400- 69 IF ADC.  #STF
FQUND 937~ A9 93 LOA #3593 CONV2 940F- 85 FE STA  SFE iINTL2
9380- 48 PHA 9411-  OA AsL {
9381- BD 49 93 LDA  $9349,X 9412- O0A ASL
9384~ 48 PHA 9413- 05 FE ORA  $FE INTL2
9385- A6 FL LDX  $FC SAVE 9415- 85 FE STA.  SFE INTL2 |
'9387- 84 FC STY  'fFC SAVE 9417- 60 RTS
9389~ 60 RTS )
{ ) AMPER 9418- €9 B9 CMP #3B9 |
u 938A-  4C TAFC.  UMP  (SFCIA  UP’ d 941A- DO BO BNE ~ $93CC i
| v 941C- 20 B1 00 JSR®  $00B1 -CHRGET [
D '938D- 20 66 FC. JSR  $FC66  OOWN 941F- 20 67 DD JSR  $DD67 GETEXPR
9390- A4 FC LbY  $FC SAVE 9422- 20 CF 93 JSR  $93CF
9392- 60 RTS 9425- 98 TYA
) . 9426- 48 PHA
& 9393- 4C F4FB. JMP $FBF4  'RIGH 9427- 20 4C'ET SR SE74C  HGET [
} 942A- 68 PLA !
L 9396= 4C 10:FC. JMP SFC1@  LEFT 942B- A8 TAY
) 942C-  BA XA [
9399= A9 3F LDA  #83F 942D0- 91 FE sTA  f8FENY CINTL23
g 942F- 60 RTS |
3 9398~ 85 32 STA  $52 TNVFLG |
939D~ 60 RTS SR 9430- 20 CF' 93  JSR. ‘$93CF
9433- BI FE LDA  CSFE);Y AINTL2
939E- A9 TF LDA  #$7F 9435- A8 TAY
93A0- DO F9 BNE 59398 9436- A9 00 LDA  #500 I
9438- 4C FZ €2 JMP  sE2Fx  I\AP
N- 93A2- A9 FF LDA  .#SFF : i
93A4~ DO F5 BNE  $9398 |
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Com pule

For managers introducing new technology the problems do not end with the choice
of software. John Dawson offers advice on how to keep staff happy when

computers are in the offing.

INDUSTRIAL RELATIONS can be a positive
part of management as well as the bloody-
minded antagonism usually reported to the
public. It makes no difference whether you
are introducing a computer with 100
terminals scattered across the west of
England for stock control or bringing in a
single-operator Apple for repeat prescribing
in a GP’s surgery. The history of
computing, small and large, is littered with
the debris of poor industrial relations and in
this area, at least, the problem is
international rather than being confined to
Britain.

Large-scale computing systems have
revolutionised the management of many
companies involved in providing goods or
services or in handling information.
Computing systems interact with historical
and organisational goals and political
pressures to shape the internal structure of
the company. Yet that is not the wholeof the
problem: computing systems of all sizes
shape the way in which organisations
interact with individuals.

The industrial relations of introducing a
computer into an organisation may require
formal negotiations with unions or simply
talking to people and helping them through
a minor crisis at work. For both real and
mythical reasons computers are threatening

M2

to someone who is simply told to use one or,
worse still, excluded from a new project to
use computers at work.

When you set about introducing a
computer you are acting, in effect, as both

systems analyst and designer. Systems
analysis is threatening to many grades of
staff: if you lean on the desk of a
subordinate for half an hour asking
questions and then leave with the attitude
that it is all- pretty simple you deny that
person the expertise that they have taken
years to acquire. You should aim to
synthesise a design for a system that will
build on the experienceofstaff and, in doing

so, offer work to those staff that is more

satisfying.

If there'has never been a computer in your

department and you can see applications for
a machine then you have the opportunity to
plan and work through the introduction of a
system free from many of the hampering
attitudes that can lead to rejection of
computers out of hand. There are many
positive benefits for any grade of staff
involved in using a computer, and with
careful management it is possible to achieve
most of the benefits without the
disadvantages that may also occur.

The two ends of the spectrum of applying
computers to tasks within an organisation

are essentially the same as any other aspect
of management. At one end is the
authoritarian didactic style and at the other
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