Wang
Sord M-5

o = Hyperion
£500 Commodore
» competition

Guide to Calcs
= =~ and financial planning



WRITEM ASTER
W oxd
TTrocessite
Sy SsTewws

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 [4 Cromemco

MicroCentre Ltd Britain’s independent g%gg:?;ﬁ g:.:gest JN

(Complete Micro Systems) Cromemco importer
Tel: 031-556 7354

® Circle No. 101
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l British Telecom enters
the badge-engineering market, and
Gavilan shows a brilliant portable.

2 SOFTWARE NEWS
Microsoft breeds

a mouse, and educational software

takes off.

29 IBM PC NEWS

Silicon Office runs
on the PC, and Apple users are
offered an 8088 card upgrade path.

3 l EXHIBITIONS

Carl Peterson reports
from the National Computer
Conference at Anaheim, California.

3 PRINTOUT EXTRA
What is Digital Research
up to? Roger Cullis reports.

sFINANCIAL

FLAMMIHNG
111 X0 %har rore
Chris Bidmead explains why

calcaholics spend hours poring over
spreadsheet programs . . .

l l 3 CALCS ON

THE BEEB

Simple spreadsheets can be run even
on low-priced micros. John Harris
looks at what’s available for the BBC

machine.
l l SPREADSHEETS

FOR CP/M MICROS
Two popular spreadsheets are
Calcstar and Plannercalc. Mike Lewis
sees how they run.

l 20 VISICALC v

MULTIPLAN
Neville Ash reviews the two leading
spreadsheet programs running on the

l 2 SPREADSHEET
SURVEY

A brief guide to some of the

spreadsheet and financial-planning

software available.

l 26 FORMCALC FOR

THE ZX-81 — PART 1
Yes, you can have a spreadsheet on
the expanded ZX-81.

l 3 MODELLING THE
U.K. ECONOMY

Test the economic plans of the new

government on your own micro.

FEATUREES
49 comrerimion

Celebrate Practical Computing’s fifth
birthday and you could win
£500-worth of Commodore products.

99 PROGRAMMING
SPRITES

How to design and program sprites
on the Commodore 64, described by
Kevin Irving.

l 3 FICTION —

WIPEOUT

The Department of Propaganda
asked for an account of the computer
supremo’s working day.

l 42 APPLICATIONS —

CAPITAL’S APPLE
Della Bradshaw finds out how
London’s leading commercial radio
station uses a micro to get
information PDQ.

l 4 4 EDUCATION —

SPI-TREES
Identification trees are an important
tool: Simon Scotland provides a
program for teacher’s Pet.

FREVIENS
90 ICZI? lt'llx.evgf{%il:e(-;aggmation

giant make an impact on the micro
market? Chris Bidmead tests the first
offering.

JULY
HOME WP — PART 4

l o Ian Stobie looks at

two word-processor packages for the
Dragon 32.

DYNALOGIC
HYPERION

106

Jack Schofield tries out a powerful
portable from Canada.

ATARI GAMES

l 48 Quix plus new offerings

from Sirius and Wayout.

l 9 BUSINESS BOOKS
John Cookson rounds up

a herd of books from the green

pastures of business computing.

*REGULARS

EDITORIAL — NOW

WE ARE FIVE
After five years of Practical
Computing the micro industry is
booming. Which models and
magazines will survive the bust?

FEEDBACK
YOUR LETTERS
The column that keeps you in touch.

39 CHIP-CHAT

SILICON FUTURES
Ray Coles provides an overview of
microprocessor developments.

43 RANDOM ACCESS
C04 CONTINUED
Boris Allan continues his discussion
of CO4 criteria with a look at small

micros.

l 6 OPEN FILE
Programs for the

Newbrain at last — plus more for

Apple, BBC, Tandy, Sinclair and

other popular micros.

Apple II.
l 2 BEYOND VISICALC—
MICROMODELLER
Mike Lewis investigates one of the
more sophisticated planning
packages.
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HOME MICRO
Bill Bennett examines a Spectrum
look-alike to see if the Japanese can
compete.

20 LAST WORD

After the Data Protection
Bill was lost in the last parliament,
Chris Naylor says: ‘‘Please use it
sparingly.”’
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Z-80A™ CPU, Floppy Disk Controller, 64K of
Memory, Serial & Parallel 1/O Ports . ..

all on a SINGLE S-100 BOARD!

Don’t buy another one of those 3 Board Sets until you see what one can do!

Advanced Micro Digital has been
producing the SUPER QUAD for
some time now and it’s truly one of

a kind. Just plug this board into

any S-100 mother board and
hook-up your disk drives to it. It flies.

Runs with CP/M, MP/M, and
turbo-DOS. You can also plug in
additional boards, I/O, hard disk
controllers, etc. SUPER QUAD is a
BUS master. The cost of this board is
one-third to one-half of what you have
been paying for the three board set.

Just take a look at these features:

cirkFnn

410 \ 40
computer systems

¢ IEEE S-100 Standard
s 7-80A CPU

* 64K of Bank Select Memory as well
as extended addressing

¢ Double density floppy disk
controller. Both 8 or 5% “ Disk
Drives

e 2 serial & 2 parallel I/O ports
{RS-232 and intelligent hard disk
interface)

e 2K or 4K of monitor EPROM

e Runs with CP/M*, MP/M* and
turbo-DOS™

® One year warranty
* BIOS disk available

Also introducing SUPER/SLAVE to
run multi-processing operating
systems such as turbo-DOS™.
With 128/64K of memory, serial &
parallel /O, you can plug multiple
of the slaves with the master and
each user will have its own CPU
and memory local.

Now it’s time to replace or throw
away the old S-100 boards and
plug the SUPER QUAD in. Save
space, money and power.

Retail price is £495.

Dealer enquiries welcome

For more information write or phone:

Sirton Computer Systems
Unit 14, 29 Willow Lane, Mitcham, Surrey, CR4 4NA.

Telephone: 01-640 6931/2/3

Official Distributors for Advanced Micro Digital Corp., U.S.A.

Registered Trademark of Digital Research Corp.

T™ Registered Trade mark of Software 2000 Inc.

@ Circle No. 102
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Would-be authors are welcome to
send articles to the Editorbut PCcan-
not undertake to return them. Pay-
ment is at £30 per published page.
Submissions should be typed or
computer-printed and should include
a tape or disc of any program, Hand-
written material is llable to delay and
error.

Every ettort is made to check articles
and listings but PC cannot guarantee
that programs will run and can accept
no responsibility for any errors,

THE FUNCTION of this magazine is sorting
microsheep from microgoats and bringing order
out of chaos. So we recently published a guide to
16-bit microcomputers. When we started we
thought there were about 30; when we went to
press there were over 60. Three months later no
one knows how many there are. Over -100?

Portables are experiencing a similar boom
while eight-bit small business and home com-
puters continue to appear at a terrifying rate.
Many more micros of all types are going into
production even today. . .

This is the microcomputer boom. After boom
comes bust.

No one believes that in two, three or maybe
five years time there will be more than 20 or 30
sucessful brands on the market. The obvious
inference is that some 330 to 500 micros cur-
rently on sale, and untold numbers yet to be
launched, will have gone to the wall.

The $64 billion question is which ones will
survive?

The answer is not going to be found by looking
at either market shares or famous names. A
glance at comparable markets for cars, cameras
and hi-fis reveals that dominant names can fade
in only a few years. Even in the brief history of
microcomputing once-prominent micros such as
Altair and the Exidy Sorcerer are virtually
unknown to the vast majority of today’s buyers.
Few will appreciate that the burning question for
we impecunious neophytes was once ‘‘Nascom or
Ohio Superboard?’’

When it comes to market share bear in mind
that only two years ago the Sinclair ZX-80 was, in
volume terms, the biggest-selling microcomputer
of all time. How many are still in use?

Nor can the choice be made on the grounds of
quality. Some truly appalling computers seem to
sell in quite large numbers, while far superior
ones — such as the aforementioned Exidy
Sorcerer —are neglectedintoextinction. Clearly
a large proportion of microcomputer buyers
would not recognise a good machine if it crawled

across the floor and bit them on the leg. When
ignorance reigns as widely as it does now, adver-
tising, marketing and sheer salesmanship count
for far more than technical quality. Anyway,
eventhe magazinescannotcope withthe flood of
new introductions so how can mere mortals
cope?

In the good old days of, oh, 1982 it was a good
bet to buy a micro for which there was lots of
software. This contributed to the continuing
success of the Apple, Atari and Tandy micros,
and today is an important element in the choice
of a Sinclair Spectrum.

This year software writers are on a new tack.
Writers who want to get rich quick sensibly now
avoid the popular micros. That part of the soft-
ware market is tough and competitive. There is
no room for another Lunar Lander or simple
word-processing package. Even the best pro-
grams have many rivals. It is far more profitable
to write for a new machine that has no software
available at all because desperate buyers will‘ just
lap it up. Thus the virility of a new computer’s
software market is no longer an-indication of
success.

Perhaps the solution is to separate-the craze
buyer of micros from the serious buyer. Craze
buyers are the people who would otherwise be
buying CB radios or skateboards or some such,
so who cares which micros they buy? We will not
need to write about them. Serious buyers are the
thoughtful people who have intelligent and in-
telligible uses — .or aspirations for such uses —
for micros, and they read Practical Computing.
When the craze buyers have got bored with their
whizz-bang machines they will move on to
something else. The machines we support will
than be left in the market, occupying a com-
manding position.

We have already outlived a lot of micros and
we expect to outlive a lot more. While it may not
be true, at least the idea that sanity will eventually
return to the market place is a comforting
thought for magazine’s fifth birthday. 4]
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We seem to be hearing all the time about the Pet system from
Commadore Systems, but Pet's *kid sister’, the Kim 1
microprocessor, Is also beginning to make an impact. One com-
pany which distributes it, GR Electronlcs of Newportin Gwent, has
announced a range of new features which turn the basic system,
which retails at £161, into a sophlsticted and powerful machine.

GRis selling a video board at £150 which allows the Kim 1 to be
plugged straight into a domestic television set, for use as a visual
display unit with a capacity of 16 lines of 64 characters.

A Memory Plus board, costing £199, adds a further 8K bytes of
RAM and allows for another 8K of EPROM (that's erasable pro-
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grammable read-onty memory) to be attached.

In addition, GR has launched a Pocket Terminal to act as a
sophisticated keyed input device to Kim. The terminal is a hand-
held device with 40 dual-purpose keys, giving a full ASCIH
character set, and costs £240.

Onthe software front, GR is supplying a wide varlety of ready-
written software for Kim1. This ranges from basic systems soft-
ware such as Assembler / Disassembler/ Editor, to a number of
games programs.

Practical Computing, Volume 1, Issue 3.
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WATFORD ELECTRONICS

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

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

Tel Watford (0923) 40588. Telex: 8956095

Computer
IC’s

1802CP
21141-200n
21473
2532-450n
2564

2708
2716-6v
2732-450n
2764-250n
27128-250
27128-400

4532.3 304
4816A 100nS
5101 2.

6118-150
6116L 12008
6117 100n

6530 RRIOT
6532 RIOT
6545 CRTC
8551 ACIA

AM26LS31C
AM26LS32A

DS8BLS 120N
D$B820

CRYSTALS
32 768KH

DSBB30
DSBBA
DSB832
E9365
€9368
FD1761
FD1771
FD1791
FD1793
FD17395
FD1797
IM6402
INS8060N
INSB154N
MC1488
MC1489
MC14411
MC14412
MC3446
MC3447P
MC3486
MC3487
MCE846
MK3886-2
MM6280D
MM5303
MM5307
MMS3IBTA
MM58174
RO 32513L
RO 32513U
SFF9B3B4E
SPO256AL2
TMS27163

TMS4164 15

TMS4500
TMS4532
TMS56100
TMSE011
TMS4416
TMS9927
TMS9929

ZNA234E

748 Series

74500

74502

74503

74508

74510

74520

74527

74532

74574

745112
748132
748133
748138
745139
748155
748168
748175
745188
745189
745194
745201
745225
748274
7458241
745244
748257
748260
745262
748287
745288
745289
748301
745365
745374
745470
745471
745472
745475
748571

392
200

75 5enes ]

75107
76110
75150/54
75182/3
76118/9
75154/9

745112

TTL74

10C CONNECTORS

Speed
block
type

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

PCB Plug
with latch
Strt Angle
Pins  Pins

90p 99p
130p 150p
145p 166p
175p 200p
205p 236p
220p 250p
235p 270p

VAT

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

SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE.

EOR QUANTITY Phl iliﬁ PHgﬁi WATFORD (0923) 40588

FLOPPY DISC DRIVES

® 12 Months Warranty on DRIVES

®TEAC CS-50A Single Cased 40 track
S/sided 100K

®CS-50A Twin Cased 40
S/sided 200K

® CS-50E Single Cased 80
S/sided 200K

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

£250
® CD50E Twin Cased with PSU, BO track,
51" S/S 400K £475
® CS50F — Single Cased with PSU, BO
track, 51 D/S 400K £330
® CD50F Twin Cased with PSU, 80 track
51" D/S BOOK £599
®MITSUBISHI SLIM LINE: Uncased.
Double sided, Double Density, ONE
MEGA-BYTES. Track Density 986TPI,
Track to Track access time 3mSec  £220
® SINGLE MITSUBISHI Slim Line, Cased
with own PSU. 1 Megabyte £299

® TWIN MITSUBISHI Siim Line, Cased

JUPITER ACE

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

Only: £78

with own PSU. 2 Megabytes £575
® Drive Cable for BBC: Single £8; Double
£12

® 10 Verbatim Diskettes 5} DSSSD (5
yrs warr)

® VERBATIM DISKETTES (5 yrs
warranty) 10x5}” SSD £18; DSDD £30
10x 8" SSDD £28.

N.B. Carriage is extra.

Just ‘phone your order
through, we do the

VAo | rest.

EPSON

PRINTERS

EPSON RX80 100 CPS, 9x9
matrix, dot addressable
graphics, Condensed &
Double width printing,
Normal, Italics & Elite Char.
Tractor Feed, Bi-directional,
logic seeking, Centronics
Interface standard. Only:
£295 (£7 carr)

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

MX 100FT/3 136 columns,

NEC PC8023-C

BBC MICRO
& UPGRADE KITS

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

® Model A £299{incl. VAT)
® Model B £399(incl. VAT)
@ 16K Memory (8 x4816AP-100nS) BBCY
£18.00
£6.98
£12.00
£85.00

@ Pnnter User 1/0 Port BBC2

@ Complete Printer Cable 36”

® Disc Interface Kit BBC3

® Analogue I/0 Kn BBC4

@ Serial I/D Kit BBCS

@ Expansion Bus Kit BBC6

@® Model A 1o Model B Upgrade
Kit

@ Joysticks for BBC (per pair)

@ Complete range of Connectors &
Cables available. Send SAE for list
We specialise in BBC Peripherals,
Software and Accessories. Just

phone us for your requirements.

£43.00
£12

Bi-directional, 80 column, 100CPS, Logic
seeking, Hi-Res, block graphic Forward
and Reverse line feed, praportional

giveaway price:
Only: £320 (carr. £7)

SEIKOSHA GP100A

Unihammer Printer,

gives normal and doubte

width characters as well as got
resolution graphics 10°" Tractor feed.
Parallel intertace standard.£175 (£7 car.
SEIKOSHA GP250X Only: £235 (£7 carr.)

186"" carriage, plus all the
facilities of MX8OFT/3.
Only: £425 {cair. £7)

spacing, true descenders, 2K buffer. at aj

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. Qur timer pays for itself
inno time. £15
Tex Eprom Eraser including the Elec-
tronic timer. féa
Spare UV lamp bulbs £9
Power supply regulated, overload pro-
tection variable: 5V to 15V @ HA £38
Multirail psu kit including Case. Out-
put: +5V 5A; +12V, <25V, -5V,
~12V s 1A, Only £39 (p&p 95p)
Attractive Beige Brown ABS CASE for
Superboard UK101 or Home Brew £26
C12 Cassettes in Library Cases  40p
8" Fan fold paper {1000 sheets) £7
9. Fan fold paper {1000 sheets) £7

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

Ways
Female
Card Edge
Connectors.

Famale
Header
Socket
85p 120p
120p g
125p 195p
240p 40
320p 1

RIBBON CABLE
Grey

Price includes

SOFTY-2 FREE 2532

Telepnntev Roll 250p
UHF Modulator 6MH2 350p
UHF Modulator 8MH2 450p
Stack Pack the unique stackable twin

Softy is an intelligent EPROM Progr

& Emulator. Has Memory Map, TV
Display, RS232 & Centronics I/P & O/P.
Copies, Emulates and Programs
EPROMS. RS232 & Centronic routines
standard. Includes PSU. Price: £169

Colour
Price per Foot

15p
25p
30p.
40p
60p
70p

OOp

® ZENITH 12°
Monitor,
switch. Attractively finished

Hi-Res,

340p
395p

160

14 pin

DIL PLUGS {Headers}
Solder

40p

{oc)

VIDEO MONITORS
Green
40/80 column select

® MICROVITEC 1431. 14~ Colour
Monitor. RGB Input. Cable included

drawer racking system for Computer

Cassettes. 5 Drawers {10 sections)
including 10 xC12 Computer Cassettes
ant Labels £6.

EOGE CONNECTORS

156
TWO ROWS
2x 18way
2x22way
2 x 23way
2 x 25way
2 x 28Bway.
2x I0way
2 x 36way
2 x 40way
2 x 43way

145p
200p

£75

£249

94p

D CONNECTORS: Miniature

JUMPER LEADS Ribbon Cable
Assembly DIL Plug {Headers)

Single Ended Lead 24 Lon:

Length 14pin 24pin

24" 145p 165p 240p

Double Ended Leads
6"

16 pin
24 pin
40 pin

290
200
200
300
390
250
395
175

49p
88p
250p

105p
170p
265p

EURO (DIN) CONNECTORS

Female Maic
Stet Angle  Stet Angle
P Pins  Pins, Pins

DIL SOCKETS
Male
40pin 1

3250 Sway

465p

9way 25way
B0p
160p

120p

Solder
Angle
Pins

AMPHENOL PLUGS
24way IEEE 475p
36way Centronics
Paraliel 485p

8pin
14pin
16pin
. 18pin
20pin
22pin
24pin
28pin
40pin

0IN416Y7
Jway
416172 A B
2 32way
41612 A C
2 32way
41612 ABC
3 I2way

8.86723 300p
315p
345p

375p

170p 175p

220p 285p

127
24*
36"

275p —
295p 340p 240p 300p

Solder
Angle
Pins  150p 180p
Covers B5p B80p 100p

IDC 25way "0’ plug 385p Skt 450p

® Circle No. 103
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160p
215p

250p 110p

165p

230p
2IF OIL SOCKETS
24way
28way
40way

10C female receptacie jumper leads

36" 20way 26way 34way A4way
lend 160p 200p 260p 300p
2end 290p 370p 480p 525p

575p
850p
975p

124
300
70

360p 385p 260p 395p

14 161K




Acorn surcharges |

| under attack

‘won’t

1 SEE from the review of View in
the April issue of Practical
Computing that Acorn is at it
again. When is Acorn going to
get the message that customers
don’t like the hidden extras that
always seem to be essential to
Acorn BBC Microcomputer
products.

The extreme example was, of
course, machine itself. In order
to get the early machines up to
specification the 1.0 operating
system had to be bought. Then
there was the disc operating
system — you could buy the
chip but would have to pay extra
to find out how to use it.
Similarly, if you buy the
Acornsoft Forth cassette you
get a shred of
documentation — not even a
glossary — unless you pay
extra. The latest example is

View. You can have the word
processor but if you want to
print out anything subtle, of
course, you have to pay extra.
As John Harris said, It is a
wicked con. . .. I wonder
how many other Acorn BBC
Micro products have the same
sales trap.

Acorn’s sales department
seems to have gone out of its
way to upset every section of its
users — computer users, disc
users, Forth users, etc. — which
is a great pity because the BBC
Micro system is good. If I were
an Acorn hardware or software |
designer I might be sticking pins
in wax models labelled ‘‘sales |
dept.”’ by now.

G R Gilmore, |
Warrington,
Cheshire.

Pet keywords

IN THE FEEDBACK column,
April 1983, R J Dowling wrote
concerning abbreviated
keyword entry on Commodore
machines. The ability to use
abbreviated keywords has been
known for some while and is
well documented. However,
for those readers not in the
know I have given all the ab-
breviations that the Pet will
allow..

The main advantages of us-
ing these abbreviated forms are
that program entry is con-
siderably faster and more than
80 characters can be put on one
line of Basic text. For instance

34768: pO(pE(x)aN128):nE: l
iN1,a$:dC:cAd1:g0S2000:
wA158,1,1:reT

when listed becomes:

10 gosub3000:forx = 32768to
34768: poke(peek(x)and128): \

next: input£1,a$:dclose:

catalogd1: gosub2000;

wait158,1,1:return

The reason that these ab-
breviations work is that they
fool the ROM routine, located
at $B4FB in Basic 4 or $C495
in Basic 2, which tokenises the
input buffer. Those wishing to
know how it works should
attack this area with a
dissassembler.

Joe Arrowsmith,

Feedback

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.

Texas chips

MAY I THANK you for the
fascinating innovation Chip-
chat. We have plenty of articles

about microcomputers, about !

software and about hardware
modifications, but not so many
about the chips themselves.

I was grateful to Ray Coles
for his interesting article in the
April issue reminding us of the
Texas TMS-1000 and the new
TMS-7000. The former is the
most popular microprocessor in
the world, but unless they have
taken to pieces a washing
machine, automatic sewing
machine or one of those remote-
control cars, I don’t suppose
most hobbyists would recognise
the type number.

I would like to take issue,
though, with Mr Coles damning
with faint praise the flagships
of Texas Instruments’ micro-
processor fleet, the 9900 family
of 16-bit chips. Because the
9900 was the first 16-bit
processor to appear it has been
regarded as rather long in the
tooth, at least by writers in the
hobbyist press.

Industry, however, views it
otherwise. This year the 9900
family has outsold all other
16-bit micro families. The 9995,
the hybrid high-speed variant,
looks like becoming the most
popular 16-bit microprocessor
in the world by May this year.

Unfortunately the personal
computing section of the

typing: Morden, | industry has ignored the 9995,
10goS93000:fOx = 32768to Surrey. | apart from the Cortex computer
Abbreviated forms of Basic 4.0 keywords:
aB—Abs pR—Printg dO—DOpen vE—Verify I0—Load
cA—Catalog ri—Right$ gEL—Gett bA—Backup pO—Poke
colL—Collect sP—SPC( IE—Let cO—Cont reS—Restore
di—Dim tA—Tab( oP—Open dE—Def sG—Sgn
eX—Exp aP—Append reC—Record eN—End StR—Str$
hE—Header cL—CLR sA—Save gO—Goto wA—Wait
ml—Mid$ coP—Copy sT—Stop '
?—Print dL—DLoad vA—Val When using the Commodore
reT—Return gE—Get aT—Atn assembler development system
si—Sin eF—Left$ cM—CMD editor the following abbreviations
sY—Sys nO—Not dC—DClose may also be used:
aN-—And rE—Read dS—DSave
cH—CHR$ rU—Run goS—Gosub aU—Auto cO—Cold
conC—Concat sQ-—Sqr ll—List fl—Find kl—Kill
diR—Directory uS—Usr pE—Peek bR-—Break cpU—CPut
fO—For aS—Asc reN—Rename fO—Format nuM—Number
iN—Inputgt clO—Close sC-—Scratch cH—Change deL—Delete
nE—Next dA—Data stE—Step gE—Get pU—Put
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| produced by Powertran. At

under £400 — £900 with twin
discs — this computer offers
faster benchmarks than the

graphics.

I understand that the latest
addition to the 9900 family, the
99000, which is in many ways
compatible with the 9995 both
in software and hardware,

Using Power Basic a prototype
microcomputer using the 99000
carried out Benchmark 1 in less
than 10 minutes and Benchmark
7 in less than 3 seconds. The
corresponding figures for the
IBM PC are 1.4s. and 37.4s.
respectively. For Mr Coles to
call the 9900 family ‘‘seven

close examination.

I might say that I have no
professional involvement with
Texas Instruments, but have
watched the development of the
Cortex with great interest and
have helped Powertran’s
technical writers to produce the
instruction booklet for the
Cortex.

Roy Tipping,
Bedford.

Sony Typecorder

1 ENJOYED reading ‘‘Computing
on the Train” in the March
issue, but as a veteran user of a
Sony Typecorder I was
frustrated by Ian Stobie’s
discussion of this machine,
which to my mind completely
misses the point. The problem is
partly due to Sony’s execrable
documentation.

The Typecorder is a primitive
word processor, but it is a
splendid machine for doing
rough typing under restricted
conditions — on a train or
plane, or in a library, or away
from the office. The
Typecorder should always be
used in conjunction with a more
sophisticated word processor,
but the real news is that almost
any microcomputer will do.

Although Sony sells an
interface device which adds
I several hundred pounds to the

price of an already expensive

(continued on next page)

IBM PC, together with amazing '

has unbelievable benchmarks.

stone weaklings’ does not bear
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(continued from previous page) X = xp_"+ alx — xp")
machine, the Typecorder can be | The smoothed rate of change is
fooled into sending out a | defined by
standard 300 baud signal by‘ % =% +hT(x—-x)

1 n n+l s¥n pn
shorting the sleeve of the | .0 v is"the predicted value
communications plug to o

ground. I have soldered up a
simple two-wire cable using a
mono plug at one end and an
RS-232 plug at the other,
connecting the pin of the plug to

|

pin 2 of the RS-232, and ground |

to pin 7.

I use the public-domain
Modem communications
program to accept the text into
my North Star Horizon. For
some reason, the Sony interface
device is necessary with the
Osborne 1.

Text from the Sony
Tvpecorder is transferred
perfectly to my Horizon. Saved
on disc, it is easily edited with
WordStar. The only extra steps
are to remove several control
characters with global find-and-
replace 1 QtA functions, and to
replace unwanted hard Carriage
Returnst N with spaces to allow
reformatting.

My belief is that the principal
use of hand-held machines for
all serious computer users will
be as peripherals to ‘larger
machines with full-screen
capability. This goes for the
Epson HX-20, the Hewlett-
Packard 75C, and the new
Tandy Model 100, a less
expensive machine which is
loaded with communications
ports and options.

Alan H Nelson,
Berkeley,
California.

Simpler filters

CONGRATULATIONS to Bill Hill
on his article Recursive Kalman
Filters in the April issue. He is
to be commended for
attempting to bring such
a relatively high-flown
mathematical technique within
the reach of the home-computer
owner.

Many such users need a
gentler introduction to the
practice of predictive filtering
and they could profitably start
with the alpha-beta or g-h
technique. It is widely used in
older radar installations and is
described in An introduction to
Radar Systems by Skolnik. It
computes the smoothed value of
a ‘parameter X and its rate of
change x at the nth observation,
from the following equations.
The smoothed value is defined
by.

at the nth observation; x_is the
measured value at the nth
observation; T, is the time from
the last observation. The
predicted value for the next
observation (n + 1) is:

xp(n»I) - X" + xn

T

| The variables g and h are the

smoothing coefficients.
Sometimes two are insufficient
and a third equation is used to

provide second-order
smoothing.

Clearly if g = h = 0
predictions only are used.
Conversely if g = h = 1

measurements are relied upon
and predictions discarded.
Within these limits, low values
of g and h provide good
smoothing of random errors —
that is narrow filter bandwidth
— while high values or wide
bandwidth provide rapid
response to sudden changes in
the parameter under

measurement.
The standard g-h filter
compromises in favour of

smoothing. There are many
ways of computing the g,h
coefficients. The following
formulae are based on a least-
squares method linear fit to the
observed parameter values. This
gives for the nth observation:
9=2(n—1)n(n+1)

h =6/n*(n+1)

An adaptive filter is one
which varies the smoothing
coefficients to achieve a variable
bandwidth appropriate to the
changes in the observed
parameter values. To simplify
matters the coefficients can be
related thus:

h = g?2—q)

The value of g is made

dependent on the measurement |

error x - x_. Initially the
bandwidth is made wide, and it
narrows down if the parameter
value changes in a smooth,
linear manner. Unexpected or
non-linear changes increase the
measurement error and the
bandwidth is widened.

The actual relationship
between g and the measurement
error depends on the
circumstances of the particular
application. In most cases a
suitable empirical relationship
can be found with a little trial
and error. This simple approach
would be the best starting point
for 'someone wishing to apply

these techniques to the
smoothing of joystick inputs.

The Kalman filter, which is
inherently adaptive,
three models: for the parameter
value changes, the uncertainty
of disturbance in these values
and errors in the measurement
system: If the first model is
linear and the other two are
assumed Gaussian noise with
zero mean, then the Kalman
filter equations reduce to those
of the g-h filter with the
coefficients being continuously
computed.

L G Westhead,

Scarborough, |

North Yorkshire.

Kalman filters

THE ARTICLE by Bill Hill was
very interesting and succinctly
written. I have applications for
a system which smooths signals
so I was keen to try the program
as a means of understanding
just what is special about
Kalman filters. Unfortuantely
the program itself has confused

me and I would be glad of

comments on whether it is

correctly listed.
I was unable to obtain graphs
at all until I changed line 930 to:

IF K < = 279 THEN GOTO 580.

Both the graphs plotted were
identical, following the
movement of the paddle with
some delay. The numbers
plotted were marginally
different, but the differences
were too small to show on the
graph. If I increased the

variance of the input noise to 25

the two curves appeared more

noisy, but again identical. If I

increased the noise level by

amending lines 660/680 the

same thing happened: the noise

levels increased but the

differences between the graphs
| were too small to observe.

‘So is the filter doing what I
want, namely picking out
signals from noisy back-
grounds, or am [ missing the
point?

Michael Brown,
Harrogate,
West Yorkshire.

| @ Bill Hill replies:
As | mentioned in the article,
the Kalman filter’s internal
model, line 870 in the program,
is assumed to be a deterministic
model of the process. Hence it
does not know explicitly about
any noise in the system.

The correction in my letter
printed in last month’s
Feedback Column makes this |

requires 1

the case. Even with this

‘correction, the values of the
program variables X and XE
should be, and are, close.

Mr Brown asks why the value
of the state variable estimate,
XE in the program, is so similar
to the state variable, X in the
program, for the thermocouple
simulations. Putting aside the
multivariable case, the whole
point of the scalar Kalman filter
is to remove the measurement
noise, V in the program, and
give a good estimate, XE, of the
state variable X. Ideally, the
values of XE and X would be
identical. If XE is still noisy, it is
simply because X itself is also
noisy because of the noisy input
to the system, U+ W.

It seems to me that Mr Brown
would like to remove meas-
urement noise from a system
which can be assumed
deterministic — that is, one in
which there is no process or

input noise, only measurement |

noise. To illustrate what
happens, try running my
simulation program and set the
input noise variance at zero and
the measurement noise variance
to 1.LE+06. The filter gain
becomes zero after a short while
because, for a deterministic
system with measurement noise
only, the prediction X ( — )
made using the filter’s internal
model becomes the best possible
estimate  ( + ) of x. If the
values of the filter model
parameters ®% and A were
different from the actual system
parameters, then X ( + ) would
be biased. The non-zero filter
gain for the first few time steps
of the fully recursive filter
allows the filter to quickly
improve on the initial state
estimate X ( + ).

Mr Brown’s comment on an
error in line 930 of the program
listing is correct.

930 IF K < =279 THEN GOTO

580

The modifications that Mr
Brown has made to lines 660,
670 and 680 are not really valid.
The routine in lines 650 to 710
uses the central limit theorem
to generate approximately
Gaussian random variables
from a non-Gaussian series of
random numbers.

A lot of experimenting can be
done with even a simple
simulation program like the one
given in the article. You may
notice, for example, that the
value of the filter gain depends

(continued on page 13)
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;_; " Introducing the
" Micronix SOHD

a complete microcomputer on a single board
with ‘SAST hard disk interface

%k Z80A 4dMH:z CPU

%k 64K or 128K RAM on Board
%k On Board 24 x 80 VDU

¢ 4K System Monitor

Sockets for further 8K
EPROM

¢ 4K Character Generator
Up to 64 Custom characters

%k Teletext Graphics

€ CRT Controller

%k Floppy Disk Controller for
54" or 8" Drives inc. High
Density 77 track 5%” Floppies

% Industry Standard Hard
Disk Interface (SASI)

% 2 Channel RS232¢

%k 2 Port Parallel

*¢ On Board Real Time Clock/
Calendar with Battery back-up

k¢ External I/0 BUS

%k ASCII Keyboard Port

% Disk operating system
(optional): CP/M 2.2,
CP/M 3.

also available — for system builders

Front 'Low profile metal enclosure to house MICRONIX 80HD board,
two half height 5% floppies (35 height floppies optional), a

switch mode power supply for the complete system. The panels
have cutouts for floppies, connectors and a fan (as illustrated).
Thoughtfully constructed for easy accessibility. Cover and base
grey/beige. Frame dark brown.

Switch mode slimline power supply

model FEM 7030SS for a complete

computer system enough power for
MICRONIX 80HD, two mini floppies
and CRT. Meets safety standards.

60 Jnput: -220/240V 50Hz.

Output: +5V @ 7A; +12V @ 3A
—5V@l1A;—12V@ 1A

88 Watts
Micronix 8S0OHD (Please state whether 5% or 8" board required) Enclosure
64K £445 + £5 P & P (£15 overseas) + VAT for ¥ height floppies £75 + £10 P & P + VAT
128K £499 + £5 P & P (£15 overseas) + VAT for % height floppies £80 + £10 P & P + VAT
CP/M 2.2 for Micronix 80HD £125 + VAT horizontal mounting rails (set of four) £25 + £2P & P
CP/M 3 for Micronix 80HD £250 + VAT + VAT
Hard Dlsk utilities for Micronix 80HD £75 + VAT Power Supply £77 + £3 P & P + VAT

(formerly Vincelord Ltd).
B Suite 2, 26 Charing Cross Road, London WC2. Tel. 01-240 0213/0217. Telex. 295173 VILORD G

® Circle No. 104
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Sinclair ZX Spect

|

TR T e e | [ et L=T I

GREEN CYAN YELLOW WH!TE  BLACK]
EDIT CAPS LOCK TRUEVIDEO  INV.VIDEO GRAPHICS DELETE

DEF FN

STR S CHRS CODE

READ RESTORE DATA

. n - - - - - - -

L PRINT LLIST INKEY S

The growing range of Spectrum Software

You'll know already that the
Spectrum has generated an
enormous range of peripherals
and.independent software. Our
own range is growing very fast
and is shown in the Sinclair
Software Catalogue —free with

Py £l ELTY i ! ke -
sncx‘ . =N iR every ZX Spectrum.
ORACE PLAN || BAKE WO o % MS
gOESSKIING v N . | Ilt:l.cue . BIORH_YTH S X
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um-news!

16K now

At last, a 16K colour computer
with graphics for under £100!

Why have we done it?

Partly because the sheer
volume of Spectrums sold (over
300,000 so far) has brought
down unit production costs.

And partly, of course,
because we hope you'll buy a
Sinclair computer—and not
some competitor’s promise!
We’ve all heard about colour
computers breaking the £100
barrier. Here’s the computer
that's done it. A colour computer
with advanced graphics that’s
fully supported, and widely
available.

Right now, you can order a
Sinclair Spectrum at these
prices direct from Sinclair on
the order form below. And to
make it even easier to handle
high-level computing at the

PRACTICAL COMPUTING July 1983

‘95

Previously £125.

now

-95

Previously £175.

lowest possible price, we've
cut the cost of the printer, too.
At £39.95, it's almost
unbelievable!

At prices like these, there’s

really no reason to wait.

I_To: Sinclair Research, FREEPO ST, Camberley, Surrey, GU15 3BR. Order—l
| Qty " Item Code Item Price To;al I
I Sinclair ZX Spectrum - 16K RAM version 3000 99.95 i
Sinclair ZX Spectrum - 48K RAM version 3002 129.95
| o Sinclair ZX Printer 1014 39.95 |
Printer paper (pack of 5 rolls) 1008 11.95 N
I Postage and packing: orders under £90 0028 295 I
| | orders over £90 0029 495 - I
Total £
I Please tick if you require a VAT receipt } I
*| enclose a cheque/postal order payable to Sinclair Researchtd for £
I *Please charge to my Access/Barclaycard/Trustcard account no. I
I *Please delete/complete as applicable. T N T I I T ) | l
I Signature . | PLEASE PRINT l
| Name: Mr/Mrs/Miss | | I 00 O AT
| (1P etcl eSS M G T S S | S 1 ) l
I SR (T e e o 15y | | I
[ 5oy o ) e S SR N PRI 19 07
FREEPOST -no stamp needed. Prices apply to UK only. Export prices on application.

ZX Printer now
£39.95

How to order your ZX Spectrum
Access, Barclaycard or Trustcard holders
—call 01-200 0200 24 hours a day, every
day. By FREEPOST - use the coupon
below. Please allow up to 28 days for
delivery. 14-day money-back option.

sirnci=ir-
ZX Spectrum

Sinclair Research Ltd., Stanhope Road,
Camberley, Surrey, GU15 3PS.
Tel: 0276 685311, Reg. no: 1135105.

Previously £59.95

@ Circle No. 105
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-‘-“‘ﬂ.' -.':,
Professional
standard
— micronetwork
system
\

and BBC Micro now

/o# ers later.
Low cost but with sophisticated
. 1 user facilities: real printer
\ spooling, highly secure files,
i\ } message switching, shared files.
— Proven reliability.
'f — Hardware freedom: choice of
/ J serial or parallel printers,
4 choice of disk storage, choice
y : / of network host.
V Available from selected dealers.

*JSend for detailed data pack!

K7 eANCROCOMPUTERS

-Microcomputers Ltd,
Winstanley industrial Estate
4 Long Lane, Warrington,
Cheshire, WA2 8PR, England.
> Telephone 0925 54117
g Telex 629279 UMICRO G
/ USA subsidiary—
\ U-Microcomputers Inc
300 Broad Street, Stamford,
Connecticut 06901, USA.
Telephone 203 359 4236
: - : & Toll Free (800) 243 2475 ”‘
make it easy yolirself Telex 965999 O&S STD

. : i Resources Network
' A Open netvork: Apple Il+ and’lle

/ Apple, trademark Apple computer Inc.
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(continued from page 8)
on the ratio of the noise
variances, and therefore the
same value of G will result if VI
is 8 and VM is 0.0025, or VIis 24
and and VM is 0.0075.

I strongly recommend anyone
interested in finding out more to
read the book by Takahashi et a/
mentioned in my bibliogaphy. It
is a good introduction to both
scalar and multivariable
Kalman filters.
excellent book, geared to
applications rather than theory,
is Applied Optimal Estimation,
edited by A Gelb and published
by the MIT Press (1974).

Good loser

MY DISPLAY PROGRAM published
on page 159 of the May issue
contains an error. Line 60
should read:

60 Z% = ?(ADD%).:ADD%

=ADD% + 1
As published the.program will
display the next byte to that
indicated on the screen.

My error must leave lan Kerr
— no relation — as the clear
winner of John Harris’s
competition. The program was
written in haste one evening and
put away before fully tested.

As regards improvements,
one of the main criteria was for
a short program which I could
use in conjunction with some
machine-code programming to
examine memory. The size of
this program can be reduced still
further by reducing the
procedure lines 220 to 260 to a
single line using the Eval
function:

220 DEFPROC HEX (ADDS$): IF
ADD$ = " " THEN STOP
ELSE ADD% = EVAL
(& + ADDS$). ENDPROC

Dr A K A Kerr,

Holly Lodge Comprehensive

School,
Liverpool.

BBC sounds

1 WAS INTERESTED to read David
Peckett’s article in the March
issue about the Envelope and
Sound commands in BBC Basic.
His program is a useful one but
contains one serious error. He
states that if one of the pitch
durations PN1, PN2 or PN3 is
zero then auto-repeating of the
pitch envelope stops and the
pitch of the note continually
cycles. This is not true.

In fact the effect is different in
0OS 0.1 from that in OS 1.0 and
later versions. With the earlier
version of the operating system,

Another |

1 OS 0.1, a pitch duration of zero

is treated as though it were 256.
For short total durations this
may well give the appearance of
a continually cycling.note, but
for longer notes the pitch

| envelope does auto-repeat in the

usual way.
This behaviour would appear

| to be an error is OS 0.1, and in

later versions a pitch duration is
treated as zero, and the pitch

envelope simply moves on to the
next element.

T M R Ellis,

Sheffield.

|
Tratfic count
THERE WERE sOome minor errors
in my article, Classroom Traffic
Count, printed in Practical
Computing, May 1983 issue. In
the list of variables Y should be
YY, and this alteration should
then take place in the lines 300,
| 310, 320, 350, 360, 470 and 860.
‘ The printout routine is only
suitable for the Genie I. For a
Tandy or Genie I suggest a
| Screen Print routine similar to
the one published by G Grant in
the May 1982 issue.
Frank Davies,
Warrington,
Cheshire.

Team effort

THANK YOU for your article in
the May issue on the Orion,
and my interview with lan
Stobie. I would like to stress
that computer design is a team
effort, not a one-man show. At
FTS, and I hope other British
companies, is a team of
outstanding talent.

These young people have
produced designs far superior
to the American and Japanese

| competition, as- your Ben-
chmarks show. I would like
your younger readers to look
with pride -at these achieve-
ments- and to set their sights
on educating and training
themselves to continue this
progress.
Martin Healey,
University College,
Cardiff.

Alias Anon

THANK YOU for publishing my

contribution on Fast Array

storage in May’s Apple Pie.

The only blemish on an other-

wise excellent issue is that there

was no mention of the con-
tributor of the article.

P M Doherty,

Solihull,

West Midlands. [J
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You're just
e stepaway
m one-step

accounting

Anagram Systems' Integrated Accounts
is, simply, the most comprehensive,
easiest to understand integrated
accounting package available to
Commodore users. [t is the best reason
yet for choosing Commodore.
And now there is Anagram Integrated
4 Accounts with integrated Stock Control - on
<" top of superb Anagram standalone Stock
Control and ledger packages. Just look at these features and
options.
Full integration: Anagram Integrated Accounts consists of Sales,
Purchase and Nominal Ledgers, Cash Book, and functions which
permit journal entries, file maintenance and report printing in
remarkable detail. All these are automatically updated when
you make an entry. In the version with Stock Control, creating
an invoice updates the stock as well as the other modules.
Single- or multi-user: Anagram Integrated Accounts, with or
without the integrated Stock Control, can be supplied either
single-user, or multi-user for up to five machines for only £300
extra per machine. The same goes for Anagram Stock Control.
Hard disk or floppies: Integrated Accounts is on just one floppy
disk — compare that to competitive packages — and runs
successfully with the Commodore twin disk units. Integrated
Accounts with Stock Control and Sales Order Processing ideally
requires a hard disk.
Open Item or Balance Forward: Choose which system you want
for each account - you can even mix the two.
Extensive analysis: Each sales invoice can be analysed across
ten nominal headings; each purchase invoice across eight. You
can set up budgets within each nominal heading to get
comparisons of ‘budget to actual' at any time.
Easy to understand, learn and use: Anagram
Accounting and Stock Control packages are
Anagram and we will fix a demonstration for you. \\‘
Or send the coupon.

designed for busy people who don't want to
r—————————,_—

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

2P,
g‘“c-”‘a !

-
%"’Moo“‘(v
Send me brochures on the Anagram packages I have ticked and tell
me where to see them running

(0 Integrated Accounts with Stock Control (1 Integrated Accounts
00 Standaione Stock Control (1 Standalone Ledgers

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

Name _
Position _
Company _

Nature of business I

Address

County _
Telephone No.
Any existing CBM computer __

Postcode

f'-':' ANAGRAM SYSTEMS |

-— q j 60A Queen Street, Horsham,West Sussex

=\ RH13 5AD Tel(0403)50854/58153 |
ANPCO/07
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(Get a good bit more
for your Superbrain

Hard Disk Upgrade

An integral Winchester hard disk upgrade available. Encotel who
pioneered this feature have supplied over 200 hard disk
Superbrain systems to companies throughout the U.K.

Telex
Pioneered by Encotel, the Microtelex unit turns your
microcomputer into a telex preparation and handling unit with
direct connection to the telex network. While you run your normal
day-to-day application Microtelex automatically transmits your

: messages into the telex network — as well as receiving incoming
Increa.se in Fast Access Storage messages — all in background mode program,
Capacity

E-Store

Add-on Winchester disk sub-system designed and manufactured
by Encotel the E-Store offers instant upgrade in storage capacity
at low cost. The fitted Rodime disk comes in a range from 5Mb to
40Mb and plugs into many leading micros.

Optional Resolution Graphics

A choice of high or medium resolution graphics available. High
resolution: 1024 x 512 Pixel graphics 128K I/O Mapped. Price
£660. Medium resolution: 512 x 256 Pixel graphics 16K [/O
Mapped. Price £455.

SMb........... ... £1550 25Mb. ... ... ... £3170
10Mb............ .. 4 40Mb. . .. ... ... ... £3620 age
20Mb. . £2160 Rental Facility
N § Encotel have a pool of equipment available for short-term rental
at attractive rates. Minimum period is one week.
Software The Superbrain is available on thls basis — rent starts at only £25

per week including printer.
In addition, full leasing facilities can be arranged on all capital
equipment.

The importance of well supported and commercial software has
always been recognised by Encotel.

A great deal of time and effort is spent in the evaluation of new
packages before they are added to our product list.

Over the years Encotel have been instrumental in bringing to the ;
U.K. market a number of leading software products for ’
Superbrain. Our range is wide. | 'l !
There are five programs ‘
in the Microsoft range:

H]

Sorcim Supercalc...£194
Micro Pro Wordstar. . £289

Bacic Compiler | £99g  Micro Pro Mailmerge. .£79
Fortran.............. £263 Micro Pro Datastar.. £173
Cobol... ........... £373  Micro Pro Calcstar. . £131
Multiplan. ........ .. £195 Organic Software

Milestone
Ashton Tate dBase I1 £453

Deduct 3% for cash with order. All prices exclusive of VAT,

Attractive

Specially developed for the business user,
the well proven Superbrain from Intertec
Data Systems combines all the elements
of an extremely powerful micro computer

Software
Superbrain uses the industry standard

SUPERBRAIN ZE#-

into a single attractive desk top unit.

The configuration of two Z-80A
microprocessors, one for data processing
and the other for handling disk entry and
retrieval, results in extremely fast program
execution.

Superbrain incorporates twin minifloppy
disk drives for permanent storage. These
enable rapid copying of data files and the
ability to separate file types.

CP/M operating system which gives
access to the most extensive
professionally written software.

Service

Comprising five easily changeable
modules, Superbrain is a machine of great
simplicity and reliability. Nationwide
service is available through Software
Sclences — part of THORN EMIL

Superbrain Dealers

MIDLANDS AND NORTHERN ENGLAND
DUDLEY Independent Systems Ltd 0384 236934
LEICESTER Scilex Ltd 0533 402722
STOCKPORT Microscope 061-449 0431
ST. NEOTS West Com Ltd 0480 217217
LONDON
NORTH LONDON Boyd Microsystems Ltd 01 950 0303
KINGSTON UPON THAMES Ideal Computer Systems Ltd
01 946 5568
LONDON SW1 Direct Data Marketing Ltd (DDM) 01 834 5016

14

LONDON W1 Bondbest Ltd 01 580 4273/7249
LONDON WC2 Systematica Ltd 01 836 9379
SOUTH EAST ENGLAND

BRENTWOOD Direct Data Marketing Ltd (DDM) 0277 229379
GUILDFORD AFK Associates Ltd 079 82 3758
HORSHAM Sussex Microsystems Ltd 0403 68071
WEST COUNTRY

MELKSHAM Advent Data Products Ltd 0225 706289
WALES

GWYNEDD CP.L Ltd 075 881 2053

IRELAND

CASTLEBAR Delta Microsystems Ltd Castlebar 22632
GALWAY Associated Micros Cork (021) 871669
Galway (091) 68506

Encotel are one of Britain’s largest
microcomputer distributors with full
engineering technical support facilities
and workshops.

=NCOCEL

Britain’s specialist microcomputer distributors

ENCOTEL SYSTEMS LIMITED 7 IMPERIAL WAY
CROYDON AIRPORT INDUSTRIAL ESTATE
CROYDON SURREY CRO 4RR

Tel 01-686 9687 01-680 6040 (six lines)

Telex 8951921 ENCO G
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This is the Sharp MZ-3541. It has two Z-80A processors in

it,so it

isn’t exactly going to set the world on fire. However it does offer
the user access to a wide range of tried and tested software
through its CP/M 2.2. It is avallable in monochrome at £1,795 and
colour at £2,450. For details contact Sharp Electronics.

Telephone: 061-205 2333.

In good
company

YET ANOTHER 16-bit small
business micro from Japan,
the Duet-16 has a few things
that set it apart from the
crowd. It is small, has two
720K half-height floppy-disc
drives and features an Intel
8086 processor.

While it does run MS-DOS,
it is not IBM PC compatible
though it will be possible for
software houses to port IBM
software to it.

Initial software includes

WordStar with colour, Multi-
plan, Basic, Cobol and some
small business accounts
packages — but noless could be
expected. WordStar and
Multiplan seem to make no use
for the Duet’s 16 function keys.

The price is, sadly, £2,595
plus VAT for the 128K RAM
version with amber screen.

The Duet is made by
Panafacom, a subsidiary
venture of Fujitsu and
Matusushita, in Japan. The
U.K. distributor is Lambart
Micro Computers, 52 Moor-
bridge Road, Maidenhead,
Berkshire SL6 8BN. Telephone::
( 0628) 72037.

PRACTICAL COMPUTING July 1983

Galivan squeezes full-size
features into a portable

A COUPLE of years ago industry
pundits were saying that a full-
featured business micro would
be smaller and lighter than a
portable typewriter by about
1986. The Gavilan fulfils the
brief, because it is small enough
to fit in a briefcase — but we
have used a prototype and can
affirm that it works now.
Gavilan expects to have pro-
duction models on sale in
Europe in October this year.

The Gavilan micro is only
11.4in square by 2.7in. high
and weighs a mere 9 Ib. It has a
full typewriter keyboard with
numeric keypad, and a built-in
eight-line by 66-character LCD
display.

Inside is an Intel 8088
microprocessor which enables
Gavilan to offer compatability
— up to a point — with the
IBM PC. The discs are not
compatible, because the
Gavilan sports a single 3in.
micro-floppy with 320K of for-
matted storage.

Other features include 80K
of RAM, expandable to 128K
internally, built-in Modem and
RS-232 ports, and enough bat-
tery power for an eight-hour
working day. It also has ROM
slots for Gavilan’s Cap-
suleware software packages.

The most interesting aspect
of the Gavilan is that it uses a
Lisa-like operating system. It
was written in Gavilan’s own
language and takes up only
48K.

News: hardware

‘Buzby’'s micros

BRITISH TELECOM has launched
a range of new microcomputers
under its Merlin brand name.
“New’’ means new to Telecom:
the M-2226 Business Computer
is, in fact, an ICL Personal
Computer, which is perhaps
better known in its original
form as the Rair Black Box.
The M-3300 word processor is
more familiar in the guise of the
Logica VTS, with its stylish cas-

ing designed by the now-
defunct Nexos.

British Telecom has also
launched a terminal which is
also said to be supplied by ICL.
That may well be so, but what

BT does not tell you is that ICL
gets it from Kokusai in Japan.

BT’s new products are not
just ‘‘badge engineering’’,
however. They also have
telecommunications facilities,
which means they can be hook-
ed up to the phone lines and, via
a Puma teleprinter, the Telex
nextwork.

The micros are also supplied
with a ‘‘user-friendly”’
operating system. For the Black
— er, M-2226 this is called

Merlin Master and looks like a
front end to CP/M. For the
M-3300 it looks like a non-

M

industry-standard OS.

v

correspondence-quality results.

The Gavilan uses all the
mouse-like commands and pro-
cedures but it does not have a
mouse. Instead it uses a touch-
sensitive panel situated above
the keyboard: a finger move-
ment here draws the arrow-
shaped cursor across the
screen. Having positioned it
over, say, Zoom you give the
panel a sharp tap to execute the
command. It enables a great
deal of work to be done calling
up, manipulating and filing
documents without using the |
keyboard.

Gavilan has also im-
plemented MS-DOS for the
new micro, and plans to offer
CP/M and UCSD p-system
operating systems. The aim is
an ‘‘open development en- |

The Gavilan portable micro has an add-on printer which uses a
thermal ribbon and ordinary paper which combine to produce

nalists, etc., where business

vironment’’ to encourage soft-
ware development.

In the short term Gavilan
sees its major markets as being
the vertical ones such as
accounting, insurance, medical
staff, travelling salesmen, jour-

users have a need for portable
computing. I
The price is not, at first sight,
low at around £3,000, including
integrated software. But it is
comparable to the IBM PC for
a micro that offers similar
power. ’
Contact Gavilan Computer
Corporation, 240 Hacienda |

Avenue, Campbell, California

Ca 95008. Telephone: (408) 379

8000. (i
(more news on next page) ‘
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If you want it tomorrow at
today’s new low prices*

call us today
01-455 9823

COMPUTER/CALCULATORS

HEWLET PACKARD HP 16C {Hex Con) £81.00

HP 41C (Comp/Cal} £120.00 | HP 15C {(Adv Sci} £81.00

HP 41CC/R £120.00 | HP 75C (Portable} £600.00

HP 41CV {Comp/Cal) £169.50 | TEXAS

HP IL Module £76.00 | TI 59/PC100C (Scl Cal/Pr) £265.00

Printer 82143A £220.95 [ T199/4A (16K Com) £125.00

Printer 82162A £286.95 | A/l accessaries stocked

SHARP MZ-8080AEU Exp Unit £86.00

PC 1500 Pocket Computer £130.00 | MZ-80FB Dual Floppy Disc Drives

CE 148 R$232 and Cent I/F £130.00 | for MZ-80AB complete with I/F card,

CE 158 4 printer/cassette I/F £115 | cables, and

EE : g; éK S en 232-88 Sharp Disc BASIC & Manual ~ £650.00
assette g X O

CE 155 8K Add on mem 69100} | REcac et ot Ma x| PHnterF N

MZ-80A 48K Computer £425.00 q

WORD PROCESSING PRINTERS

that equals some Daisywheels! PLUS
Data Processing High Speed Throughout
100cps in Letter Quality Mode, 192cps
in Draft Mode (12cpi)

TH — 2100H nghly Recommended
Tractor...............ooeeeeens

Centronics Option............
BROTHER®

HR1 *Highly Recommended *

Serial or Centronics — Please specifj

QUME*
9/45 RO-FFP

Tractor (8i-Di)
3heet Feeder.........

Mechanical Sheet Feeder..

NEC SPINWRITER*

(RS232 or Centronics)

7710 RS232/7730 Centronics...........

Tractors, Sheet Feeders and Paper Guides | DIABLO 630*
for NEC, Ex-Stock 620(RO) ...
Smith Corona® 630(RO) ...

630 API—R
630(KSR).

The most exciting thing to happen to
Daisywheel Printers this year.

LI = Tractor (Bi-Oi)..

{RS232 or Centronics — please specify Sheet Feeder.
EL-2000........ccoooiiiiiiiiiiiiiiiiiieiiens FUJITSU SP 830

THE FASTEST DA/SYWHEEL

(The TPI/Typewriter Combo- Centronics

y}
TEC STARWRITER*
F10—40cps (SenaI/PavaIIel) .
FACIT—-4565.
An enhanced F

Tractor (Bi-O
Sheet Feeder
RUTISHAUSER
Sheet Feeders and Tractors for:
Qume, Diablo, NEC, Ricoh, TEQ &
Starwriter, Olivetti, etc.
HERMES 612-B

Traetov {Bi-0jJ)..
Sheet Feeder et B
Mechanical Sheet Feeder.....................

OLYMPIA* CentromiCs..........oooiiiiiiiiiniinn!
ESWRMIOBIKSGR. .........c00vummammenanroreenees Tractor....................
ESW-102(RO).................. RICOH*

TOSHIBA* Modet RP1600(S) (4K Buﬂev)
The all new high speed: — Word Flowriter (8K) Q

Processing/Draft/Data Processing printer | Tractot {Bi-Di)...............
using a — 24 wire printhead to give Sheet Feeder.

exceptionally high letter quality output Mechanlcal Sheet.l.:eeder

DOT MATRIX PRINTERS

OK}*
MB8OA .. {RS232 Option}........ .£63
.£333 | GP-100 {VIC 20). £230
{120cps Pin, Friction with RS232 & GPo25 O Xt ey .£261
Centronics Parallel I/F) ANADEX*
Tractor............. BRRORED - Do - £55 | DP-9001(A)............ : £1100
MB3A . ..o £478 | OP-8500iL) ... £950
{120cps Friction, removeable Tractor and | OP-9500(A).... £1100
RS232 and Centronics Parallet as OP-9501 ........ £1100
standard) DP-9501(A).. 1100
M8B84A ... ... 1....£768 | OP-9620{A)......ccooeveiiiiieiniinnns £1150
SEIKOSHA GP-100* {A) Series are all BUFFERED MODELS
GP-100A................. SRR £210
F-_——h—_____-_
I STOP PRESS ;
' NOW IN STOCK l
NEW APPLE 11E £645
| SIRIUS 1128K WITH 1.2 Mb S/S DISKS £2095

SIRIUS 1128K WITH 2.4 Mb D/S DISKS £2549

SOFTWARE

IBM SOFTWARE Oesktop Plan........... . £195
IBM Pascal Compiler............ £354 | Graph Magic... £79
1BM Cobol Compiler . ...£338 | Visitrend/Plot. £184
1BM Fortran Compiler....................£420| Visidex...... £166
IBM Basic Compiler.... veeee.....£400 | Visifile....... £156
1BM Macro Assembler....... ..£110 | Micro-finesse.............. i £449
UCSDP-System Pascal............. .....£744 } IBM SYSTEM EXPANSION

64K Memory Board....... £277
Easywriter H..................... 128K Memory Board.. .£328
Wordstar ... » 192K Memory Board..... ....£476
Maﬂmevge soaasd. o 256K Memory Board.................... £572
dBase 2.. e 512K Memory Board.................... £980

Other Software including Microsoft/Comsoft/B0OS etc. also in stock

GOODS FULLY GUARANTEED
PRICES EXCLUDING VAT AND P+P.

Company and Government orders accepted by phone.
Barclaycard/Access/Visa accepted by phone.

Tel.: 01-455 9823

| EXPORT ORDERS WELCOMED l

MOUNTAINDENE

22 Cowper Street London EC2
@ Circle No. 109
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Winchester
combinations

ICE has launched a range of
3.5in. Winchester drives that
can be used with most popular
microcomputers. The drives
are supplied as stand-alone
units, one with a single 3.5in.
Winchester, one with a Win-
chester and a 3.5in. floppy,
and a twin Winchester unit.

The Winchesters are
available with either 5Mbyte,
10Mbyte or 15Mbyte of ready-
formatted capacity. A single
drive is housed in a unit that is
a mere 4in. by 5.25in. by 1.5in.
which is about the size of a
paperback copy of War and
Peace.

Networking is possible: by
using the ICE multiplexor in
conjunction with one or more

database accessible by up to 64
micros. For further informa-
tion contact ICE Ltd, Littleton
House, Littleton Road,
Ashford, Middlesex. Tele-
phone: (07842) 47271. ]

Midland Fair
Highlights
THE FIRST EVER Midland Com-
puter Fair, held in the centre of
Brimingham, brought the ex-
citement of the London show to
England’s second city.
16,000 local enthusiasts,
business people and school-
children passed through the
doors over the four days of the
show.

The accent of the show was

thousands of microcomputer
programs being sold to
members of the public and
distributors alike.

There were two compilers for
the Sinclair ZX Spectrum on
show at the fair. One using a

by Softek. The other,
proudly .demonstrated by
Swindon-based Hisoft, was a
full Pascal compiler. Caiied
Pascal 4T, the compiler adheres
to the definition of the

and Wirth. The package will
run on any Z-80 based micro,
but there is a special Spectrum
version which supports that
machine’s colour graphics.
Many retailers at the show

Oric and Lynx software, but
there was little to be seen. In

of these drives to give a central |

Over |

on software, with hundreds of |

subset of the micro’s native |
Sinclair Basic was being shown

language as given by Jensen |

commented on a demand for |

I fact there was a great deal of
confusion concerning the pric-
ing of the Oric computer which

i could be bought on a number of
different stands, each offering
a different price.

Users of the BBC and
Dragon computers were able to
purchase some software, but
the widest range of programs
available was for the Spectrum.
Among the stands with Spec-
trum software were Quicksilva,
DK Tronics, and New
Generation.

Small business systems were
also a feature of the show.
Among the machines on show
were the Sirius 1, Olivetti M-20
and Televideo 803. Horizon
Software was showing a
number of packages written in

ENews: hardware™—

Cobol for the 803, which will |

also run on any CP/M system.
Meanwhile Junction 1 Com-
| puting, a local Sirius supplier,
| was demonstratin the Pulsar
| Software that runs on the

machine. o

'Spectrum
'RAM pack

THE CHEETAH 32K Spectrum
RAM pack converts the £99
16K Spectrum to a 48K ver-
sion. It fits on the back of the

micro in such a way that the |

| notorious ‘‘RAM pack wobble
blues’’ of the ZX-81 simply do
not apply, and it is fully com-
patible with all other Spectrum
accessories.

Cheetah RAM packs are |

fully guaranteed and are cur-
| rently available for £39.95 by
| mail order from Cheetah
Marketing Ltd, 359 The
Strand, London WC2R OHS.
| Telephone: 01-240 7939. [0

Free books
DIGITAL EQUIPMENT CORP-
ORATION has produced a book
| called Guide to Personal
Computing, which it is giving
away free to anyone who wants
acopy. It is an undisguised ploy
| to get you to part with lots of
money for one of DEC’s ex-
| cellent computers, which
feature heavily inside, but it is
| an interesting book filled with
pictures and good detailed ex-
planauons about what DEC
| perceives the personal com-
puter to be. The text has been
angliscised, so you can allow
| kids to read it without picking
up bad habits. For your copy of
the Digital Guide to Personal
Computing ring DEC on Bas-
ingstoke (0256) 59200. o
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CUBE-Universal Contro
by Eurocomputer

CUBE is THE comprehensive Eurocard Computer system.
Over the past two years, many of Britain's top industrial
companies have been quietly and efficiently using CUBE
modules in their small-scale computer control projects.

The range exceeds 30 master Eurocards, extended by
almost limitless permutations. Now with the powerful new
EUROCUBE, a single board computer which is a system in
itself, the range is complete. All these robust, sensible
products are very low-priced-the EUROCUBE, for
example, is just over £100.

The fundamental choice is between 6502 and 6809
microprocessors and the newly-available 68000. Each
choice is fully supported with efficient assembly language
development tools, and with high-level languages for
really quick programming. The range is extended by a
continuing programme of industrial computer
development, and by compatibility with Acom Eurocards.

Similarly, the CUBE cards can be used as extensions to the

BBC computer.

The Cube Systems

All CUBE systems are delivered to the customer
configured to his exact requirements, and tested in that
arrangement. An appropriate text editor, machine code

assembler and high level language are included with each

system, as our experience has shown that most
applications demand these tools, and the CUBE. systems

offer just about the most cost effective development station

available.
The Software Products
Each of the three processor options 6502, 6809 and 68000
have associated machine operating systems, disk
operating systems, and machine code assemblers.

On 6502, the user has a choice of a 10k version of ROM
or disk BASIC with built-in screen graphics commands, or
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a 12k version called ICOL which provides real time control
of inputs, outputs and timers.

On 6809, the disk operating system offered is FLEX,
under which a wide variety of languages may be used,
such as Pascal, BASIC, and PL/9. The advantage of PL/9is
that while it is similar to BASIC in ease of use and
quickness of implementation, the final program is
compiled, and therefore is much faster in operation than
interpretive BASIC, and does not require the purchase of
an interpreter for each implementation. A 2k version of
tiny BASIC on ROM is also available.

BASIC is available on 68000.

The Hardware Products

EUROCUBE. The complete system on one small card.
Available with either 6809 or 6502, and supplied complete
with two channels of serial /o, 20 channels of digital i/o,
four memory sockets, each of which can take up to 32KB of
ROM, EPROM or RAM, and a battery back-up circuit
which provides non-volatility for CMOS RAM.

FORCE PROFI I1. 68000 single board computer with
128kb of DRAM, 2 serial and 2 digital ports, and 2 user
EPROM sockets.

CU-MEM. Universal Memory Carrier board for ROM,
EPROM and RAM up to 8KB per device, with 2 banks of
four 28 pin memory sockets and battery back-up circuit for
CMOS RAM.

CU-DRAM. 64kb of DRAM Plus 16kb ROM/EPROM socket.

CU-KEY. Standard QWERTY layout keyboard, or non-
staggered arrangement of 5X 5 or 5x 12 keys.
CU-GRAPH. High resolution VDU card for programmable
text layout of up to 85 columns x 32 rows, mixed with
graphics of 512x 256 pixels. Uses independent memory
from microprocessor, and colour extension allows eight
logical colours with no loss of resolution.

CU-MOT. 6802 single board computer for study purposes,
without machine or disk operating systems, or languages
support.

CU-PROM. EPROM programming unit for EPROMs up to
32KB (eg 21256)

CU-CLOCK. Real time calendar clock. with battery back
up and watchdog circuit.

CUPS. Range of power supplies for CUBE system.
CU-STOR. Single and double density floppy disk
controller.

INDIO. Industrial heavy duty input/output system.
RACKPRINT. Panel mounted impact printer.
VIEWLINE. Single line display module.

CU-BAN. Analog interface with choice of 8 bit or 12 bit
conversion.

ROMULATOR. Development tool for simulating ROM
based programs in target systems.

SERIO. 2 or 4 channel serial interface.

BEEBEX. Allows use of BBC computer with CUBE
peripherals.

Compact, superbly-capable and incredibly
economical, Control Universal’s cards are the best deal
around in industrial control intelligence.

Find out more by ringing one of our engineers or
sending for our new catalogue, 150 pages of detailed
product information. It's absolutely free!

Control Universal Ltd
The Hardware House |

Unit 2 Andersons Court,
Newnham Road, Cambridge CB3 9EZ
Telephone (0223) 358757
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Just how big a difference is there
between Digital and other
personal computer manufacturers?

PRACTICAL COMPUTING July 1983
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The gap, believe us, is wide.

And the confusion surrounding personal computers,
widespread. Because the term ‘personal computer now
stretches to include a multitude of machines, with a diverse
range of functions and capabilities.

So lets set the record straight. And get down
to business. Over the past quarter century Digital's main
objective has been to personalise the computer. Permitting
direct access to real computing power to whoever wants it.

And in that time Digital have introduced
minicomputer power into banks, mines, steel plants, farms,
refineries, aviation, broadcasting universities and assembly
lines to name but a few.

Digital were also the first company to mass produce
minicomputers, and the PDP-11 is, in fact, the world's most
popular minicomputer today.

A fact that makes Digital the worlds largest manu-
facturer of minicomputers. Which, in turn, makes it less of
a surprise that Digital have now developed a range of
personal computers unrivalled in their ability to meet
todays professional requirements. From the dual micro-
processor Digital Rainbow to the highly advanced Digital
Professionals, the first personal computers with the ability
to perform numerous functions at once, there’s a Digital
personal computer to suit practically any need.

And the Digital difference becomes even wider
when you consider Digital's unique service back-up,which
includes access to our Customer Information Centre,
service support, software services and maintenance. And
in the unlikely event of anything going wrong, Digital
guarantee to deal with any problem, on site, within 8
working hours anywhere on the UK mainland.

Plus you automatically get a free 12 month warranty
to cover all our hardware and software.

It's a service record that is, in fact, unrivalled by any.

If you'd like further information about Digital pro-
fessional personal computers ring Digital on Basingstoke
(0256) 59200 or contact any of the Dealers shown
overleaf, then compare the facts with any other machines
to see just how wide that chasm of difference really is.

Youll end up on our side every time.

Doing more. The Digital difference.

® Circle No. 111
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Where to find your nearest
Digital Authonsed Personal

Computer Dealer.

LONDON

Beauchamp Computer Systems Ltd,,

115 Fulham Road, London SW3.

Tel: 01-581 8134,

The Computer Terminal, 44 Cathedral Place,
London EC4. Tel: 01-236 2187.

Demotab Ltd,

99-101 Regent Street, London W1.

Tel: 01-439 3971.

(Market Research & Advertising Agencies)*
Guestel Ltd., 8-12 New Bridge Street,
London EC4. Tel: 01-583 2255.

Matmos Electronics Ltd,

14-16 Childs Place, London SW5 9RX.

Tel: 01-373 6607.

(Opticians & Opthamologists)*

Micro Business Systems PLC, Cannon Street,
London EC4. Tel: 01-621 1122.

Personal Computers Ltd., 220-226 Bishopsgate,

London EC2M 4]S. Tel: 01-377 1200.
Planning Consultancy Ltd., 46/47 Pall Mall,
London SW1Y 5]G. Tel: 01-930 5274.
Rank Xerox (UK) Ltd, The Xerox Store,
84 Piccadilly, London W1V 9HE.

Tel: 01-629 0694/5.

The Xerox Store, 110 Moorgate,
London EC2M 6SU. Tel: 01-588 1531/2.
The Xerox Store, 76-77 Holborn,
London WCI1V 6LS. Tel: 01-242 9596/7.
Software Sciences, Thorn (EMI) House,

14 Old Park Lane, London W1. Tel: 01-499 7099.

Software Sciences, 88 Old Street,
London ECI. Tel: 01-253 1480.

Sumlock Bondain Ltd, 263-269 City Road,
London EC1V 1JX. Tel: 01-250 0505.

Sytec Products Ltd,

25 Bruton Lane, London W1. Tel: 01-409 1244.
(Pressure Vessel Design, Surveying,

Structural Analysis)*

HOME COUNTIES
Dataview Ltd, Portreeves House, East Bay,
Colchester, Essex CO1 2XB. Tel: 0206 865835.

Ferrari Software Ltd, 683 Armadale Road,
Feltham, Middlesex. Tel: 01-751 5791.

GSI Ltd, Stanhope Road, Camberley, Surrey.
Tel: 0276 62282.
(Motor Dealers & Manufacturers)?*

Key Computer Centres, Enterprise House,
Terrace Road, Walton-on-Thames, Surrey.
Tel: 09322 42777,

Micro Business Systems PLC,

119-120 High Street, Eton, Berkshire.

Tel: 07535 55211,

Microfacilities Ltd, 7-9 Church Road,
Egham, Surrey. Tel: 0784 31333.

Rank Xerox (UK) Ltd, The Xerox Store,
314 William Street, Slough, Berkshire SL1 1XY.
Tel: 0753 76957.
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PERSONAL COMPUTER
DEALER

STC Micros, West Road, Harlow,
Essex CM20 2BP. Tel: 0279 443421.
Sytec Products Ltd, Cord House,
The Causeway, Staines, Middlesex.
Tel: 0784 63911.

SOUTH/SOUTH EAST

Bartholomews Business Systems Ltd,, Portfield,
Chichester, Sussex. Tel: 0243 775111.
(Agricultural Suppliers, Farming)*
Computerland

(Sperrings Computer Shops Ltd.),

Spencer House, 12-14 Carlton Place,
Southampton. Tel: 0703 39571.

Software Sciences, Abbey House,

282-292 Farnborough Road, Farnborough,
Hants. Tel: 0252 544321,

South East Computers Ltd.,

Unit 2, Castleham Road,

Castleham Road Industrial Estate,
Hastings, Sussex. Tel: 0424 426844.

South East Computers Ltd., 29 High Street,
Maidstone, Kent. Tel: 0622 681263

SOUTH WEST

Computacenter, Theatre Square, Swindon,
Wiltshire SNI 1IGN. Tel: 0793 612341/2.
Rank Xerox (UK) Ltd, The Xerox Store,
Bristol & West House, Broad Quay,

Bristol BS99 7AX. Tel: 0272 277828.

15 Castle Street,

Software Sciences, Unit 39, Southfield Road,
Nailsea, Nr. Bristol. Tel: 0272 851462/3.
South Coast Computers Ltd,

South Coast House, Wimbourne Road,
Ferndown, Dorset. Tel: 0202 893040.
Whymark Computing, 20 Milford Street,
Salisbury, Wilsthire SP1 2AP

Tel: 0722 331269.

MIDLANDS

4B Microcentres Ltd., 13714 North Bar, Banbury,

Oxon OX16 OTE Tel: 0295 66555/50796.
Micro Business Systems PLC, Wirksworth,
Derbyshire. Tel: 062-9823120.

MMS Ltd, Ketwell House,

75-79 Tavistock Street, Bedford MK40 2RR.
Tel: 0234 40601.

Zygal Dynamics PLC, Zygal House,

Telford Road, Bicester, Oxon OX6 0XB.

Tel: 08692 3361.

NORTH EAST
Microware Computers Ltd, Diamond House,
Whitelock Street, Leeds. Tel: 0532 434377.

Microware Computers Ltd. Priory House,
1133 Hessle High Road, Hull HU4 6SB.
Tel: 0482 562107

Whessoe Technical & Computing Systems Ltd,
Brinkburn Road, Darlington,
Co. Durham DL3 6DS. Tel: 0325 60188.

NORTH WEST

Cytek (UK) Ltd, Sandringham House,

9 Warwick Road, Old Trafford,
Manchester M16 0QQ. Tel: 061-872 4682.

Micro Business Systems PLC,
Birchwood Science Park, Warrington.
Tel: 0925 822261.

Rank Xerox (UK) Ltd, The Xerox Store,
Pearl Assurance House, Derby Square,
Liverpool L2 9QR. Tel: 051-236 7512.

WALES

Rank Xerox (UK) Ltd, The Xerox Store,
South Gate House, Wood Street,
Cardiff CF1 1EW. Tel: 0222 40118.

Sigma Systems Ltd,, 266 North Road,
Cardiff CF4 3BL. Tel: 0222 34865/69.

SCOTLAND

Micro-Centre (Complete Microsystems) Ltd.,
30 Dundas Street, Edinburgh EH3 6]N.

Tel: 031-556 7354.

Micro Business Systems PLC,

Turnhouse Airport, Edinburgh.

Tel: 031-333 1000.

Pilgrim Business Machines Ltd,

28 Walker Street, Edinburgh.

Tel: 031-226 5528.

(Solicitors)*

Pilgrim Business Machines Ltd.,

Northfield Place, Aberdeen. Tel: 0224 645104.
Rank Xerox (UK) Ltd., The Xerox Store,

166 Hope Street, Glasgow G2 2TG.

Tel: 041-333 0495.

NORTHERN IRELAND

Systems Plus Ltd, 19 Glengormley Park,
Newtownabbey, Northern Ireland.
Tel:023-134 2117.

DIGITAL UK HEADQUARTERS
Digital Equipment Co. Limited, PO Box 110,
Reading RG2 OTR. Tel: 0734 868711.

*Vertical market application speciality.

dlilgliltiall
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—News: SOftware—

'Personal Basic heralds increased competition

DIGITAL RESEARCH and
Microsoft are moving further
into complete across-the-board
competition with the latest
flurry of product announce-
ments. Time was when
Microsoft wrote the languagel
interpreters and Digital
Research the operating systems,
but things have not been the
same since the arrival of IBM
and the 16-bit micros.

Since Microsoft obviously l

wants people to use its MS-DOS
16-bit operating system in
preference to Digital Research’s
CP/M-86 it is not surprising
that Microsoft has attached low
priority to bringing out up-to-
date versions of its languages to
run under CP/M-86. Recent
machine reviews have fre-
quently had to criticise the

inability -of particular imp-
lementations of Microsoft
MBasic on brand-new 16-bit
machines with masses of RAM |
to address more than 64K of the
memory. Meanwhile Microsoft
has been bringing out all sorts of
wonderful programming tools
making full use of 16-bit
hardware to run under MS-
DOS.

Digital Research has been
responding vigorously by writ-
ing its own languages and ‘
development tools: DR Logo,
for instance. The latest
development is a new DR Basic,
Personal Basic. It will run on
any of its 16-bit operating
systems which include CP/M-86 ‘

and Concurrent CP/M-86. DR
claims that it can execute |
MBasic source code with little or

transfer of existing applications
across from the Microsoft
product. Programs written in
Personal Basic can address
1MByte.

‘Personal Basic is aimed
primarily at the first-time |
computer user. Digital Research
expects computer professionals
to prefer the existing CBasicand i
CBasic compiler. To that end
Personal Basic comes with both |
a reference and a tutorial
manual. It has a full-screen
editor, syntax errors are flagged
at program-entry time with
intelligible error messages, and
extensive debugging features.

Personal Basic costs £100 and
should be available from Digital |
Research dealers immediately. |

In another move to counter |

no modification, easing the‘

Epson HX-20 phone hook-up

TO BE ABLE to wander around
the country gather infor-
mation .to send through the
telephone system to a computer
back at base requires the right
combination of hardware and
software. You need a portable
computer, the appropriate
software package and a com-
patible acoustic coupler with
you on your travels, plus a
suitable system at the base end
of the link.

The battery-powered Epson
HX-20 portable computer has
always looked highly suitable
for this kind of application, and
products are now emerging to
support it in this role. The
acoustic coupler from Norbain
Micro is battery powered:
Norbain Micro has adapted the
popular Sendata unit to run off
the HX-20’s own internal
battery power supply.

Intext is a compatible text-

me1s0id

sroShar” |
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editing package. Running on |
the unexpanded Epson
machine, Intext leaves 5.5K of
memory for the user to enter

text into. With the Epson
expansion unit fitted this goes
up to 21.6K.

The ProStar Training Guide
covers all slx Micropro

' packages — WordStar,

Mailmerge, Datastar, Spelistar,
Supersort and Calcstar — in
one volume. The 220-page
guide adopts a tutorial
approach almed at the
beginner, and gives speclal
attention to how the packages
can be used together. The
guide costs £29 and is
available from Micropro dealers
or from Jane Davis
Publications, Hillcrest, The
Avenue, Farnham Common,
Bucklnghamshlre SL2 3JS. [J]

Text can be previewed on the
built-in printer, sent to a larger
printer via the Epson’s RS-232
interface, or dispatched through
the phone system. Intext can be
used with an ordinary mains-
powered Sendata acoustic
coupling Modem, or with the
battery-powered Norbain
adaptation of it.

Intext costs £50, and the ‘
Norbain acoustic coupler £240.
Both products can obviously be
used independently of each
other for other applications.
Details from Talbot Offset, 61 1
Heathwood Road, Talbot Park,
Bournemouth BH9 2J7,
telephone (0202) 519282; and |
from Norbain Micro Ltd,
Norbain House, Boulton Road,
Reading, Berkshire RG2 OLT,
telephone (0734) 752201. ]

|

Microsoft, Digital Research has
announced an agreement with
VisiCorp to suppport its VisiOn
operating environment as the
standard graphics-oriented user
interface for use with applic-
ations running under CP/M
operating systems.

VisiOn is an integrated multi-
purpose package from the
maker of VisiCalc which uses
high-resolution graphics and
another of those mice. Digital
Research and/or VisiCorp can
be expected to bring out a range
of programming tools to make
the VisiOn window manager
and mouse interface available to
third-party software producers.

Digital Research U.K. Ltd
can be ocontacted at Oxford
House, Oxford Street, New-
bury, Berkshire RG13 1JB. [1

Schools
programs

GOOD EDUCATIONAL software
from commercial suppliers has
been in surprisingly short
supply, considering the obvious
need for it. Maybe the prospect
of illicit .copying by the
underfunded but highly org-
anised users in schools has put
the companies off.

The rapid rise-in the number
of home computers is changing
the situation. There is now a
rush of new educational titles
which seem to be intended
primarily for use in the home.
Most of them get away from the
overtly didactic approach, and
instead resemble games.

Chalksoft specialises in
educational software and has a
range of programs for the BBC,
Spectrum and Vic. Details from
Chalksoft, 37 Willowslea Road,
Northwick, Worcester.
Telephone: (0905) 55192.

In the game-like but
demanding Microbe, the player
or players pilot a miniature
submarine round the human
body to fight off disease and
repair damaged organs. There
are several levels, so the
beginner can build up skill and
knowledge.

Microbe costs £34.95.plus
VAT and requires a 48K Apple
II with one disc drive and games
paddles. Contact Pete & Pam
Computers, New Hall Hey
Road, Rossendale, Lancashire .
BB4 6JG. Telephone: (0706)
212321. o

(more news on page 24)
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G. W.COMPUTERSLTD
RANGES

LONDON’S WESTEND
BETTER SERVICE

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

MORE PRODUCT

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

1400 character record sizes

mathematical scratchpad.
record relational indexes...
translateable to any langua

User-defineable reporting

field protection/classification...........
either-or. same as. greater. smaller.
sorts ‘alpha or numeric’ any window
12 online file architectures.

QQQQQFEATURESQQQ'Q

32000 records per filename...........

20 main/200 sub fields per record...

fleld and record related formulae.
‘Jump-to’ any of 32000 records per file...
randomlbmary/key/multlple field search..
‘if-then’ questioning

file protection/password entry...

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

12 online file architectures..........

240 fields using cross-referencing....
cross-record calculations i
‘Jump-to’ any recordin 12 files.............
User-detineable files/field words/sizes...
endless ‘either-or’ matching.
formulate/recall on selection criterla..‘
13 interrogation question types...

short filing output/audlt traits.

Word-star & Mbasic compatible.

DBMS I1l.7 NEW SWITCH MODE FACILITY ENABLES YOU TO CROSS UP TO 12 DIFFERENT FILES
(32000 RECORDS PER FILE) PRE-SELECTING ANY OF UP TO 20 FIELDS PER RECORDI/FILE FOR
DISPLAY/PRINT OUTPUT (240 FIELDS) IN ALL. ONE MASSIVE ENQUIRY CAN PASS THROUGH

384,000 RECORDS

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

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

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

control’’; “librarian analysis’’; *’

"’patient history analysis’’;
plus more?’’

‘research-analysis’’

*budgetting-analysis’’; ‘’vehicle-location

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

FREE . . .

SIRIUS/VICTOR/IBM  DBMS I11S £395.00 {or £250.00 by mail order ex. training) . .

PRINTERS

ex. training}.

MICRO-COMPUT

INTERTEC -Superbrain 64K RAMG20K disks
-Superbrain 64K RAM700K disks
Compustar 64K RAMI20K disks
LCompustar 64K RAM/TO0K disks
-Advantage 64K RAM700K disks
-Advantage 64K RAMS.3M disks
802 64K RAMTZ00K disks
B02H 64K RAMT7 M disks
-B06 64K RAMINOM disks
816 256K/750K disks
ACT Sifius 1 128K1.2M disks

Sirius 2 12812 4M disks

Sirius 3 128K/10MEG disks
VICTOR 8000 128K1.2M disks
18w -PC 64K RAMBAOK disks

-PC1 330K/BA0K disks
-XT 12BKNOMEG disks
ALTOS ACSB0-2 64K RAM/IM disks

ACSB00-10 208K/10 5Meg drsks
NEC APC 128K RAMI2M disks
CORVUS Concept 16 bit pc

(B0 64K RAMIB20K disks

26 64K RAM22M disks

Alf computer prices include mbasic as standard.

Ali prices marked * are 816 bit machines.
WE STOCK MOST OF THE BEST KNOWN SOFTWARE ALSO MOST OF THE BEST
KNOWN BRANDS OF PRINTERS & PERIPHERALS FROM 300.00 TO 2700.00
{OKVEPSON/DRENECQUMEANADEXRICOH)

NORTHSTAR
fexc DOS)
TELEVIDEO

SOFTWARE COMMENT!!!
INTEGRATED SOFTWARE IS PROPERLY
REPRESENTED, when the degree of integration
reflects the ability to refer to as many different files,
as well as employ as many different functions,
under as many different modes as possible in one
program only. This principle not being observed, will
confer upon your purchases the attribute of their
being expensive as an aggregate even though
individually they are cheap. "DBMS I1.7" and "THE
KEY" are comparably worthy -of such a label.

SYSTEM DEAL (our speciality)
SAVES YOU 1500.00+

Buy any computer, any printer and 150.00 value
diskettes add £85.00 for cables and testing.
add 10% for return to base warranty for 1 year (optional)
add £110.00 for delivery & installation {optional}
Training optional extra £120.00
and get completely *****FREE* ****
cpm handbook 50 basic exercises 2000 sheets paper
DBMS 1.7 magic wand w/proc magic calc
mbasic 80 diagnostics msort/dsort
recover autoload instant basic
library boxs disk/games DT/AS/NS sorts
Total Value £1525.00
Based on 8 bit hardware, 16 bit software varies.
Here’s a typical example of a complete system deal
1-Sirius 128k ram/1.2 megabyte disks
2-Oki microline 80 printer
3.Cables & testing
4-Diskettes
5-price ditferential on magic/wand for word-star  100.00
software described above *****® FREE *****3025.00
We specialise in ‘'STANDARD MICRO-PRINTER
SYSTEMS' as well as 'NETWORK SYSTEMS BASED ON
A SHARED HARD DISK’.
The range of computer products (mosty ex stock)
inciudes the most popular brands of micro-computers,
printers, modems, buffers, spoolers and software.

OKI -Microline 80
-Microline 82A
‘Microline 83
-Mlcroline 84
-MX80/FT-3
-MX100/FT-3
-DP 9000
-DP 9501
-DP 9501 (A}
-9/145 RIO
-9/55 RIO
-9/35 R/O

EPSON
ANADEX

QUME

NEC

DRE
TEXAS
DIABLO

RICOH
OLYMPIA

-RP1600
-ESW 103 14 CPS

G.W, COMPUTERS LTD — Tel: 01-636 8210
POPULAR BRANDS OF EQUIPMENT WE SELL
MICROS: Sirius/Victor/l.B.M./IDEC
Epson/North-star/Sanyo/Superbrain
Compustar/Altos/Apple-LisalTelevideo
PRINTERS: Nec/Qume/Dlablo/Oki/Epson
Olympia/Ricoh/Texas/Dre/Anadex
OTHERS: Corvus/Compustar
Hard disks networks and multiplexors
Spoolers/iModems/Buffers
most of the best known brands of software

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

-CDC 144 Meg hard disk

-16 Bit u/grade

-18 Meg hard disk

6 Meg hard disk

+12 Meg hard disk

-5MG fixed/5SMG removeable disk
3295.00

QUADRAM 64K print spoolericopier 295.00
BIZCOMP  -RS232/Auto-modem 1200 baud  450.00
AST -port expanders (4 tmnis to 1 prtr)395.00
GIX -port expander (switcher) 95.00

CORVUS

INTERTEC
N’STAR
RODIME
GENIE

NOTE: Corvus drives with multiplexor may network
sifius.. Superbrain.. Concept.. PET.. Victor..
IBM ..
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DBMS 11 {(WITHOUT MACROS) AND DBMS I ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) AND-MS-DOS (tm) I.E.:
.DBMS lilis £675.000 (or £295.00 by mait order

-BUS VB.00 (Accounts)
-DBMS Il (Database)
-DBMS tl (by mail order onty)
-DBMS Ill {database)
-DBMS lll by mait order only}
-FORMS/TEXT/CALC/-DBMS IV
-Sales Ledger
-Purchase Ledger
-Nominal Ledger
Stock-Control
-Address-Mailer
-QASort/QNSort (500 Recs/14secs)
{ MICROSOFT -Mbasic 80
-Fortran 80
-Cobol 80
-Basic Compiler
‘MU lisp/mu star
-Word-star
Mail-merge
-Spelstar
‘W-star/M-merge/Sp-Star
-BStam (communications)
-BStms (tele-comms’)
-CBaslc
-Concurrent CPM/86
-CBasic86
-Pascat MT
TiMaker
-CIS Cobol

MICROPRO

BYROM
DIGITAL

LIFEBOAT
MFOCUS
-Forms Il

SORCIM -Super Calc
PEACHTREE Magic Wand

-Magic Calc
VARIOUS -including telecomms etc

Software formats on all micros in our hardware list.
All prices marked £ are availabte 8/16 bit formats.

— = b

TERMS & ETC

G. W. Computers Ltd (Grama (Winter) Ltd)
55 Bedford Court Mansions
Bedford Avenue London W.C.1. England.
Tel: 01-636 8210: 01-631 4818: tix 892031 twe d
Boston office tix 94.0890
24 hour answerphone-leave address for ‘intopacks’
We do not operate a reader’s reply card service.
Terms: C.W.0.0r C.0.D. Prices exclude V.A.T..
butinclude all non-credit discounts available.
No dealers. The above lists are not exhaustive
Please call at our showroom only by prior
appointment. Unless expressly agreed, all
warranties are commercial 90 days retum
to base for parts and labour. Annual
warranties and maintenance faciliti
available nationwide through closely
related third parties.

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




G. W. COMPUTERS LTD
G80/86 SOFTWARE

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

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

Sales ledger (95 pounds)
Purchase ledger (95 pounds)
Nominal ledger (95 pounds)
Stock control-valuation/re-order (95 pounds)
The address mailer (95 pounds)
Qasort/Qnsort (500 records/15 seconds) (95 pounds)

Each module is a set of ‘task disks’ designed for minimal learning curve. This software derives from modules of ‘DBMS
lII” and runs reports without your secretary having to touch a single key
Consider the advantages in these features: The user manual is contained in FIVE pages. All reports are generated by
robot functions. Reliability tested (benchtest PCW June). Works in a network multi-user environment Fast easy data en-
try. Files are re-organised and sorted automatically. Produced by the same people that originated ‘BUSiness’ ‘DBMS II°,
‘DB-CALC’, ‘AUTOLOAD AND RECOVER’ ‘ETC’ and sold successfully over the past five years.
Also see our advertisement next page.

The G80/86 networks

Based upon one hard disk and multiplexor module the G80/86 networks feature full network sharing of data resources
by adding different stations that may be as various as Sirius/Victor 9000f/IBM/Superbrain/Pet/N’star/Sanyo.
We also have a special ‘spooler module’ as well as software controllable port expanders and modems for output to
telephones, printers, and screens so that a number of terminals may share the resources of one printer, as well as be
able to send files over the telephone at any time {day/night) to both store on the hard disk and print out as well.

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

G. W.COMPUTERS LTD — rci:016314818

Contains the highest state of the art software available today

FORMS/TEXT/CALC/DBMS IV ALL IN ONE PROGRAM — “KEY’* — at £575.00

When you budget for a complete system of software you eventually end up with a host of packages like, Sales, Purchases, Nominal,
Data, Text, Calc, Mailshot, Invoice, Order, Workflow, Personnel, and so on.
The listis endless and the outlay several thousands of pounds.

Features. Design a form as wide as a window of 250 characters, long as needed. Cursor movements are ‘left, right,
up, down, delete left delete right, tab right-left-up-down’ Paint your form as you like directly on the screen.

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

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

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

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

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

INVOICE <0>CLLLLCLCLCEE

ToL<1>LRLLLELELLLLE From: G.W. Ltd
£<2>FRELELERLRLLLLLas 55 Bedford Court Mans.
C3>CELLRLCLLLCELLCET Bedford Avenue
£<4>ELELLLLLLELLLE LondonW.C.1.
£<5>CLEELNELE Tel:01-636 8210

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

<9>££8 <10>CLECLLFECLLCEL <11>LEL <12>£€ <13>L€E
<14>€f£ <15>LLLLELLLELELLEL <16>£€ <17>£E <18>£LE
andsoon..

Total...<19>£LL0EE Tax...<20>CELE

<??> items <1 >to <5 >internal command to request name input, and then search an address file for details.
<??> items <6 >to <7 >request date input and validate.
<??> item <8 >request agent number and validate range.
<??> <9 >request quantity, validate range.
<??7> < 10>request description, search file, accept, and calculate fields <11>.,, <12>, < 13>, if finished in-
voice then calculate fields <19> and <20>
Now comes the more valuable facility, you can provide the ‘FORM’ with file-related instructions, not only to request a ‘console’ in-
put for a file search against names, and stock, but after the invoice is finished the fields you have selected may be passed to
related files.
EG: Send fields <0 >, <1 >, <6 >, <7 >, <11>, <12>, <13>, <19>, <20> to a sales ledger.
Then send fields <9 >, <10>,. <11 >, to product analysis file. 2—3
Then send fields <0 >, <1 >, <7 >, <19>, <20> to V.A.T. file .
Then send fields <10>, <11>, <12>, <13 > to Nominal ledger. ® Circle No. 113
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PHOENIX

Data Display
Monitor

THE TRUE LOW COST,
EURCFEAN ALTERNATIVE!

The Phoenix Technology new breed of precision
display monitor, offers an exceptionally high standard
of performance and reliability at a true low cost.

~cm—

&

7

- el

A
P12
Data Display
Monitor

Specifications:
Input:
Composite video with
loop through facility.
lv into 750hms
CRT-Colour:

Green P31,

Orange P33

Band width:

24MHz measured

at 3 db down

Display area:
210mm — horizontal
150mm — vertical
Scan frequency:
15.750 — horizontal
50Hz — vertical
Power consumption:
25 watts

24

o

If you think you are

paying over the odds for

just another monitor,

call and see

the Phoenix range.

Tel: 01-737 3333/01-737 0971

PHOENIX
TECHNOLOGY
LTD

129/131 Coldharbour Lane
London SE5 9NY
Telex:946292 Emcog

@ Circle No. 114

I_News: software=——=

Spectrum
Pascal

HISOFT PASCAL 4 is a Pascal
compiler for the Spectrum. It is
a true compiler producing Z-80
machine code, so a program
produced with it will run very
much faster than the equivalent
program written in ZX Basic.
The compiler supports the ZX
Printer and Spectrum graphics
and sound facilities. Hisoft
claims its Pascal imp-
lementation is close to standard
Pascal as defined in the Wirth
and Jensen Pascal user manual
and report, and has all the

files.

Pascal 4 costs £25 from
Hisoft at 60 Hallam Moor,
Liden, Swindon, Wiltshire SN3
6LS. Telephone: (0793) 26616.
Hisoft also has a new version of
its assembler package for the
Spectrum, Devpack 2 — cost
£12.50. 1]

Microsoft
breeds mouse

FOLLOWING the interest created
by Apple’s Lisa system and
Visicorp’s VisiOn, which both
use mice to control the user
interface, it, emerges that
Microsoft too is unable to resist
the lure of the cute little furry
creatures.

Microsoft’s mouse, is held in
the hand and rolled around the
desk top to move a cursor
around the screen. It has two
buttons on it, which can be
pushed to initiate actions.

Mice really come into their
own with 16-bit machines, and
are just part of a user-interface
philosophy developed over the
last 12 years, mainly at Xerox’s
Palo Alto research centre. The
approach demands high-
resolution graphics and uses
ikons, the name given to
graphics symbols on the screen
representing currently valid
actions the user can take.

The importance of the
development lies in the software
Microsoft is including with the
mouse. The standard mouse
driver software supports all
Microsoft’s high-level lang-
uages, including Basic, Pascal
and Fortran. The application
programmer will not have to
worry about the details of
producing a highly friendly style
of interaction with the user.

The mouse comes in two
versions, both costing £140. The

standard data structures except |

IBM PC version has a plug-in

board, and Microsoft promises

immediate availability- in the
| U.K. The second version is for
any computer running MS-DOS
which has a standard RS-232
interface.

The disc has on it, apart from
the device driver, three
demonstration programs to help
the user build up skill at using
the mouse. The source code is
provided so that programmers
can see how the system calls are
handled.

Database for
beginners

ASHTON-TATE of dBase II fame
| is following the current fashion
for ridiculous software names
and calling its new product
Friday!. It is a database-
management system designed to
be easier for the first-time user
than the company’s best-selling
dBase II. It supports up to
60,000 records which can be
indexed on any field. Files
produced by dBase II applic-
ations can be read by the new
package and vice versa. It costs
£190.

More details can be had from
Ashton-Tate, 1 Lancaster Park,
Richmond, Surrey TW10 6AG.
Telephone 01-948 3111. M

'Challenger
'to WordStar

MICROSOFT has demonstrated a
new word-processing package
which is hoped to be sufficiently
advanced to knock Micropro’s

| WordStar off its perch.
WordStar is probably still the
top-selling word-processing
package despite being rather
long in the tooth.

Multi-tool Word is comp-
etitively priced at £275. It adopts
the same style of interaction
with the user as Microsoft’s
highly successful Multiplan

| spreadsheet. Data can be
transferred between the two
packages, and Microsoft
intends to add further
compatible applications to the
range.

Although Multi-tool Word
works quite happily with a
standard keyboard, it has been
designed to take full advantage

l of the mouse if you have one.
Microsoft is offering the two
| products together at a special
price of $350. Multi-tool Word
‘ should be available in August,
and runs under MS-DOS. [0
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COMPSOFT’S DMS —winner
of the 1982 RATA Awards,
‘Software Product of the Year’.

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

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

Compsoft Training Centre
v

1IN - - :I'II
AN |IIIIII|;

If part of your microcomputer's job is to store guides to DMS handling a multitude of business
information, you need Compsoft’s software. situations from order processing, invoicing &
Compsoft DMS is already Britains No. 1 record stock recording, through to library, personnel &
keeping program. And with 4000 users to our hospital record management.
credit, we can honestly say we know more about Find out more about the database revolution.
information storage & retrieval than anyone else. Either telephone the office or clip the coupon
We listen to your comments & requests and now now.
we've produced a world first — the Delta — a true Compsofts Delta — taking microcomputers into
transactional database. the third dimension.
If you'd like to know more, we have general
brochures, full technical specifications & free e — ->§ :
{ Please send me further details
Compsoft Limited Company
Hallams Court
Shamiley Green Contact
Nr Guildford, Surrey
England GU4 8QZ Address

Telephone: Guildford (0483) 898545
Telex: 859210 CMPSFT

® Circle No. 115 Tel No.
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“GORDON SAYS
[ YOU DON'T
BUY THIS MICRO

YOU NEED

YOUR EYES
TESTING”

‘ ‘ It’s time to introduce a new breed of business
micro-the Duet-16.

What you get is a performance that no
computer its size has ever been able to offer.

For a start, you won't have to be an expert to
make the most of its superior intelligence.

Whether it's accounts or business management,
word-processing or stock control, the Duet-16 will
give you the solutions.

This isn't magic. It's simply the new power of
true 16-bit processing. And this is combined with the
progressive technology of a World leader in computing.

Soyou can rest assured that every detail has

-~ [,

been carefully considered.

For example, the pin-sharp screen and colour
graphics are decidedly easier on the eyes.

And the memory is big enough to leave other
micros green with envy.

However, even with all this performance it still
won't swamp your desk. The Duet-16 measures a
mere 16”x 13" And with a separate low-level
keyboard you can work in your own style.

And all this comes for around the price of an
everyday 8-bit.

But don't take Gordon's word for it. See’ ’

for yourself.



We've worked hard to be the best.

Lambart Micro Computers Limited, 52 Moorbridge Road, Maidenhead, Berks. SL6 8BN.
Tel: 0628 72037/74916. Telex: 848635 LAMCOM G 27
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OUT-GUN

THE COMPETITION
WITH NEC CRTs.

NEC in-line gun colour display tubes offer you all the advantages.
They come with deflection yoke already prealigned at the factory, thus
enabling sharper focus and stable colour purity.

Inherent self-convergence eliminates any need for correction or
re-adjustment.

Fine phosphor dot pitch gives outstanding clarity and high
contrast, as shown in our range of tubes from .2lmm super high
resolution to .38mm medium resolution. The NEC standord for high
resolution is .3Imm.

29.1mm diameter neck ensures low power consumption. Special
anti-reflection surface treatments and a wide range of phosphors,
ranging from medium short to long persistance, are also available.

For full information contact your NEC distributor now or use the
reader enquiry service.

NEC
NEC Electronics (UK) Ltd

Impectron, Norbain Electro Optics ltd ~ NEC Electronies (UK) Ltd,

Foundry Lane, Arkwright Road 116 Stevenston Street,

Horsham, Reading New Stevenston

West Sussex Berks ML 4LT, Scotland

Tel: {04031 50 Tel: (0735) 224474 Tel: (0698) 732221 Telex 777565
NEC Corporation.
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Character
recognition

CAERE CORPORATION has
launched the Series 500 optical
character-recognition system,|
which is compatible with the
IBM PC. It is attached to the
micro via a slot-in card, and
uses a hand-held optical wand
for data reading. The system
will read strings of up to 80 |
alphanumeric characters at a
scanning speed of from five to
20 inches per second.

Caere claims the system is
much smaller and, at $1,145,
cheaper than previous systems.
A big market for data capture is
envisaged, especially in shops,
where the wand can read credit-
card slips, computer-generated |
invoices and price tags.

Contact Caere Corporation,
100 Cooper Court, Los Gatos,
California 95030. Telephone:
(408) 395-7000. |

No protection

COPY 11 PCis a bit copier which is
claimed to copy more protected
software for the PC than any
other copier. It acts as a
replacement for the Diskcopy
file in PC-DOS. As well as
formatting and copying it also
verifies the duplicate disc.

Naturally the Copy II PC is
only intended for people to take
back-up copies of their own
software. Copy II PC is not
copy-protected itself.

The disc costs £39.95 plus
VAT. Contact Pete & Pam
Computers, New Hall Hey
Road, Rawtenstall, Lancashire |
BB4 6JG. o |

Lears bow to use the operating system MS-DOS with your [BY persomal computer

Vector Sketch is an inexpensive CAD package for the IBM PC. It
also requires the use of the Digi-Pad 5 digitiser, a graphics monitor,
and a suitable printer. The program supports Epson printers and
Hewlett-Packard 7000 series plotters. It offers a zoom facility and
built-in Help commands. Price is around $3,000. Contact John

Frothingham, GTCO Corporation, 1,055 First St,
Maryland 20850. Telephone: (301) 279 9550. Telex: 898471.

New version of

Rockville,

K]

Silicon Office

SILICON OFFICE was recently
rewritten from scratch in 8086
assembler for the Sirius 1 micro.
The Bristol Software Factory
then sent Mike Whitehead home
with an IBM PC, and on May
19 — a month ahead of schedule
— he had it up and running on
that.

The new Silicon Office offers

| a top-quality word-processing

system combined with
spreadsheet and database-filing
capabilities. It is also simple to
write programs as part of
Silicon Office, which means
that it can take over most office
functions within the one
program.

It also remembers the last
half-dozen screens you were
working on, so switching from
one function to another is |

() Comprehensive Software Support 1982

W is & trademark of International Business Machines Corp.

#S-50S is & trademark of Microsoft Corp.

t to contiaue
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virtually instant. In other
respects too the new version is
very much faster than the one
originally written for the 96K
Pet.

The Sirius version requires a
minimum of 256K and costs
£790 plus VAT, complete with
manuals, extra keycaps and a
program-protection dongle.
The documentation of the IBM
version is expected to be ready
in two months time, but the
price has not yet been fixed.

In addition, the National
Computing Centre is holding a
series of courses on Silicon
Office, at £330 plus VAT.

Contact The Bristol Software
Factory, Kingsons House,
Grove Avenue, Queen Square,
Bristol BS1 4QY. Telephone:
(0272) 277135. |

'Plug-in card

AFTER LANGUAGES and then
operating systems, Microsoft
Corp. has entered the plug-in
card business with 64K to 256K
RAM cards. You can upgrade
by adding memory chips, 64K at
a time. The card can also be
used as a fast disc-substitute or
RAMdisc.

The 64K card costs £245, and
the 256K one £495, both plus
VAT. Contact Pete & Pam
Computers, New Hall Hey
Road, Rawtenstall, Lancashire
BB4 6]G:

‘When is an
Apple an IBM?

IF YOU HAVE an Apple 11, II plus
or Ile microcomputer you can
now add 88Card to upgrade it to
{ an IBM Personal Computer.
The new board includes an Intel
8088 microprocessor and 64K of
RAM. It is supplied with the
MS-DOS operating system and
Microsoft Basic, and CP/M-86
is promised as an option. The
88Card costs only $595.

Initially the card will be a
software-developer’s tool,
allowing Apple programmers to
rewrite their applications
software for the IBM PC under
MS-DOS. If the card catches
on, however, then there will be a
market for Apple-formatted
| IBM programs.

Contact Personal Computer
Products Inc., 16,776 Bernardo
Centre Drive, San Diego,
California 92128. Telephone:
(619) 485 8411.

An 8088 card is also available
in the U.S. for the Atari 800
with the ATR 8000 CP/M
maker.

Computer-aided teaching

THERE’S SOMETHING not quite
right about learning computing
from a book. If computers are
that good for education, then
computer learning should come
from computer-aided teaching.

Such packages have been
available for the small Atari and
Commodore micros for some
time. Now there’s one for the
IBM called PC Tutor.

It consists of a manual plus a
disc which takes you step by
step through the keyboard
layout and functions, PC-DOS
commands and utilities, right
through to asynchronous
communications. It is menu-

| driven so you can skip the more
| boring topics.

PC Tutor was written by
Comprehensive Software of
Los Angeles, and costs £59 plus
VAT direct from Pete & Pam
Computers. It is also being
distributed in the U.K. and most
European countries by the
software consultancy CACI
International. CACI also has
educational packages for
WordStar, dBase II, VisiCalc,
Easywriter and Multiplan.

Contact CACI International,
CACI House, 89 Fleet Road,
Fleet, Hampshire GU13 8PJ.
Telephone: (02514) 22133. [
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Software News

INNOVATIVE
| i TRS 80-GENIE SOFTWARE

£250 REWARD

Below you will find described a new program entitled
Enigma. It is a true simulation of the German
wartime cypher machine of that name. It will
encipher messages which may be communicated
to third parties by any means who, assuming they
have the key, will be able to use their Enigma
program to decipher.

We will pay the sum of £250 to anyone [who has
purchased the program] who can demonstrate an
infallible method of deciphering the coded message
supplied in the program’s instructions. We consider
Enigma to be the best program of its kind on the
U.K. or U.S. market; contestants may therefore use
any orthodox means to crack the code, including
microcomputer programs other than Enigma.

The original message and keys will be lodged with
our Solicitors for safe keeping in a sealed envelope.
In the [hopefully] unlikely event that the code is

cracked by more than one person, the reward will
be paid to the first customer who demonstrates to
us that he has succeeded.

MOLIMERX LTD.

During the 1939/45 war the German Army and Intelligence used a deciphering machine called Enigma. it
was a fascinating machine and the stories that have surrounded it are equally interesting. There have been some
four or five books written about the machine, and with regard to the way in which the British counter intelligence
managed to crack the code.

That they did so was the culmination of some fortuitous circumstances, a lot of luck, but mainly it was due to
the fact that the people who did it were extremely clever mathematicians. The fact that It took so much brain
power, plus a rudimentary type of computer and a specimen of the machine in order to crack the code is an
indication of how complex that code is.

The Enigma microcomputer program that we are selling is a simulation of the original machine, together with
one or two improvements which were suggested by Gordon Welchman, who wrote the book *‘The Hut Six Story’’
last year and was also the leader of the team that cracked the code.

Although the machine and, therefore, the program is so complicated, its use is amazingly simple. One simply
inputs a key and a message and the code is supplied. To decipher, the message is input again with the key and if
the key is correct then the decoded message is displayed. With the cassette version it is necessary to input from
the keyboard but with disks both inputs and outputs may be to disk files if required. A printer is of course supported.

The code may be transmitted in any way which the written word can be transmitted. Companies who wish to
fully protect their communications will no doubt have the program generate the code and then tap it into a telex.
Tape users will have to send either the output from their printer or write down the code direct from the screen.

Enigma is a fascinating program designed, not only for those people who are interested in encryption
professionally or as a hobby, but also for companies or private persons who wish to communicate with others in an
entirely secure manner. As is shown by the above Reward Notice, we have great faith in the powers of this piece

of software.
ENIGMA (Tape) ... £17.25
ENIGMA (Disk) ... £23.00
Inclusive of V.A.T. P&P 75p

TEL: (0424] 220391/223636 MOL' M ERX'M LTD TELEX 86736 SOTEX G

A J HARDING (MOLIMERX)
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 plus £1 postage.

® Circle No. 118
30 PRACTICAL COMPUTING July 1983



| WHILE THE IBM Personal Com-
puter dominates the American
market, portable computers
continue to appear. Some of
them are, of course, IBM PC
work-alikes. To the Dynalogic,
Dot, Compagq and Corona
models must now be added yet
one more — the Columbia VP.

Columbia Data Products has
already become well known for
its IBM PC look-alike — Prac-
tical Computing, March 1983.
The portable version has a
built-in 9in. monitor and 128K
of RAM, but only one expan-
sion slot. The price is attractive, |
at 32,995 including software. |
The software includes the
Perfect range of Writer,
| Speller, Filer and Calc, plus
MS-DOS with ‘“‘RAMdisc”,
Fastgraphs, Home Accountant
Plus and Space Commander. |

A cheaper portable that also
comes with software is the Pied
Piper. It costs $1,299 and,
again, comes with the Perfect
range. It weighs only 12.51b.,
but then it has only one drive
and no display. As a Z-80
machine, it has only 64K of
RAM.

The Access Matrix is another
Z-80 based offering, though it
sports four other micro-
processors too. It comes with
software including, yes, the
Perfect range like the previous
two.

The main selling points are
that it has a built-in dot-matrix
printer, built-in acoustic

News: exhibitions ™

California
dreaming

Carl Peterson takes time out from Disneyland to visit the
National Computer Conference in Anaheim, California.

coupler, two floppy-disc drives
and a 7in. amber monitor. It
runs for one hour from
rechargeable batteries, or from
the mains. The price: $2,495.

Microdyne Computer
Systems has gone a different
route with its MCS-100 port-
able micro. As you might guess
from the name it is an S-100
machine. It has an eight-slot
bus with four slots empty for
expansion. This Z-80 micro has
256K of RAM, one floppy and
one 46Mbyte hard disc, 9in.
green screen and built-in
Modem.

Sharp’s new portable is a
16-bit model using the Intel
8088 with 128K of RAM and
192K of ROM. An optional
extra is 128K of bubble
memory. This 11lb. portable
has an 80-character by eight-

line LCD display plus a built-in
80-column thermal printer, and
a Modem.

The typewriter keyboard is
done to a good standard —
which has not always been the
case with Sharp — but what the
PC-5000 lacks is, oh dear, a
disc drive.

It would have been a good
machine if only it featured a
micro-floppy. Still, it keeps up
the current Japanese tradition
of having something sig-
nificantly wrong with every
microcomputer product.

Among the many new non-
portable Japanese micros
shown was an interesting model
from Sord. The M-68 is a com-
pact dual 16-bit/eight-bit
machine with both Z-80 and
Motorola 68000 micro-
processors.

One of the less exciting
aspects of the design is that the
68000 CPU has 256K of RAM
whilethe Z-80 hasits own 64K of
RAM. Asaneight-bit machineit
runs Sord’s Pips, but not as a
16-bit machine.

A somewhat smarter-looking
new micro is the Mitsubishi
Model 816, which is that com-
pany’s second go at a 16-bit
micro. Where the Multi-16
sported an 8088, the 816 uses an
Intel 8086.

The styling is a reasonable
copy of the DEC Rainbow 100,
but Mitsubishi has missed out
on IBM PC compatibility. The
Model 816 offers not MS-DOS
but M/PM-86. The best it can
offer for software transpor-
tability is a transfer from 8in.
IBM EBCDIC format to a
| 5.25in. ASCII format. a

11}
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| The Z2-80 based Access Matrix with built-in printer.
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Sharp PC-5000: no disc drives.
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You know you should
Computerise...

if only it
weren’t so
confusing.

Well it needn’t be.
Not any more.
Not if you're ta]king to
people who speak the same language.
And that’s where we come in.

Tell us what you do and how you do it. How personnel until they're fully in the picture. And
many buying and selling transactions you make. be at hand for as long as required in case our
How you deal with stock control and despatch help is needed.

To computerise is to
improve efficiency all round,
and to have a vast store of
vital . information always at
your fingertips. You'll want all

How you run your accounts
and routine correspondence.
— How long does it take to
deal with your payroll?

We'll listen carefully and

come back with suggestions b“siness S'Stellls that to stay in the race.
for speeding up and costing 91 63 @@5 & 5 But you need a common
down all or any of these func- e g sense firm to start you off.
tions — and more — by match- ' Iwould like to know how computers can improve our bus:ness ‘ And that’s what we are.

Please send leaflets to:

ing equipment and software We're called Chromasonic.

to your present and probable | ™~ | calinow or
5 9 Position _

future needs. And it needn't | B | send the coupon to
be expensive. | Adoress i Chromasonic

We won'tblindyouwith = B Business Systems,
science or deafen you with L | 48 Junction Road,
jargon_ If YOu accept our Post today to: Chromasonic Business Systems, , Archway, London N19 5RD.

. 48 Junction Road, Archway London N19 5RD.

® Circle No. 119
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Best Star — STAR DP5 10/DP5 15
Matrix Printers
available for around £289 and £399 ex VAT
* 80 Column (DP510),
136 Column (DP515)
% 100 CPS, Bi-Directional Logic
Seeking
% Friction, Tractor and Roll Holder
as standard
% Full standard features including
2.3k Buffer
Best Performer —
JUKI 6100 Daisywheel
available for around £399 ex VAT

ONE YEAR GUARANTEE

E % 18CPS — Bi-Directional Logic

: Seeking

é 10, 12, 15 CPI + Proportional

« Spacing

i~ "Drop in"* Daisywheel — Triumph
‘g‘ Adler Compatible

Supports all Wordstar features
Diablo protocols — IBM Selectric
ribbon

2k Bulfer as standard —

100 character Daisywheel

Best Newcomer — SHINWA -
CTI CP80 Matrix Printer
available for around £289 ex VAT

* 80 CPS — Bi-Directional Logic
Seeking 80 Column

% Friction and Adjustable
Tractor Feed

* Patented Square Needles up to
9 x 13 matrix

% Hi-Res Graphics and Block
Graphics

Best Producer — HERMES 612
WPQ Printer
available from around £1950 ex VAT

* Up to400CPS and Word Processing
Quadlity at 120 CPS

% 10, 12 or 15 CPI — programmable
to 1/360" spacing
% 132 column at 10 CPI

Allnow on general release — see them at
your local dealer

Best Distributor:-

Name: ............... Position m Icto
Company: . .......oiii P h I lt
Address: ¢'IP c'n ’

69 The Street, Basing, Basingstoke, Hants. RG24 0BY

TITIT 20N/ AN 21709 1 - A FTITNT TN P /™ 0™ AN B BT e TN e e

* %% % %

¥
L

74
Ten,

HH
ONE YEAR GUARANTEE

o
'!'l

ONE YEAR GUARANTEE

Please send technical details, printout samples and
local dealer details to:— @ Circle No. 120
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WINCHESTER CP/M SYSTEM
BREAKS THE £2000 BARRIER.

THE COUNTRY

C3000

SERIES

Whether the requirement is for graphics using the new ® 5, 10, 15, MBYTE WINCHESTER
Tektronix® 4010 emulation under CP/M¥* or for use as a : gggf\ g’m ;"Piﬂog EZLS%F;PY

Winchester disk storage must be one of the most cost ® 16k PROM (32k PROM OPTIONAL)

effective CP/M systems currently available.

® TWO SERIAL INTERFACE
® CENTRONICS PARALLEL INTERFACE

Extensive use has been made of the entire range of Z80 ® BRITISH MADE

peripheral devices, therefore the chip count is low and with

® MP/M OPTIONAL
® REMOVEABLE-MEDIA WINCHESTER

only five major components, reliability is guaranteed. DRIVES OR INTEGRAL TAPE-BACKUP
Background diagnostics continuously run while the processor X\%ﬁ&ﬂomm

All status information is stored on files on the
Winchester and can be accessed by the user if so
desired. |

A range of VDU's and printers is available either from
Country Computers or it's dealer network, to
compliment the C3000 series. And is available NOW!

*CP/M is the Registered Trade Mark of Digital Research.

is idle performing RAM checks and logging disk retries. :7

ount
| origpat:'cqﬁ

Country Computers Limited
Pipers Road, Park Farm Industrial Estate, Redditch, Worcs. B98 OHU.
Tel: 0527 29826. Telex: 337497 Fistex GC.CL.

® Circle No. 121



Printout extra =

Better the devil
you know

Digital Research has been taking pains to reassure
dealers that CP/M is not about to be pushed aside by
more recent operating systems. Roger Cullis reports.

“CP/M is not dead, but revitalised and
prepared to challenge MS-DOS, Unix or
any other contender in the race to be the
standard operating system for 16-bit
processors.”’

THIS WAS the message received by nearly
500 independent software vendors who
crowded into the Cafe Royal on April 21
for an overview of the future as seen by
Digital Research. With over 350,000
installations by over 500 different com-
puter manufacturers, these were words of
comfort to the software vendors who
support applications programs written on
CP/M. The last thing they want
is to have to start again from scratch
with each new upgrade in hardware
technology

The presentation by Digital Research
was the first opportunity to learn about
the capabilties of a whole range of new
software products. First, but not over-
shadowed by the rush of 16-bit systems,
was the long-awaited CP/M 3.0, now
renamed CP/M Plus. Externally it
possesses many similarities to the tried and
trusted CP/M 2.2, with which it is
upwards compatible, and should present
no problems to a user who is familiar with
the existing system.

Internally, however, the changes are
major and reflect current trends in
operating-system technology. Directories
are hashed, BDOS now executes least
recently used buffering, drive capacity has
been extended to 512Mbyte, maximum file
size is 32Mbyte and new facilities include
banked memory, extended line editing,
password access and extended buffering.

To aid the user, a new Help command
accesses a 76K data file which can be
tailored to individual system requirements
with detailed explanations of each CP/M
command. It is now possible to use
optional English words to make com-
mands easier to use and remember. Time
and date stamping will make for improved
housekeeping. As an incentive to upgrade,
CP/M Plus includes many transient
programs which previously had to be
purchased separately.

On the 16-bit front CP/M-86, which has
already been around for some time,
permits existing CP/M 2.2 programs to
be run on an 8086 or 8088 processor
based microcomputer such as the IBM PC
or DEC Rainbow. Obviously, assembly
language requires recoding, but high-

level programs recompile with little
modification.
To make software transportable,

CP/M-86 uses 8086 registers corres-
ponding to 8080 registers for system call
and return parameters, loads programs
into memory starting at 100H, and stores
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the default buffers and file control blocks
in the base page of memory in exactly the
same way as its eight-bit parent. The
increased power provided by 16-bit
processors means that a processor
performing single tasks is under-utilised.
Concurrent CP/M-86 allows the user to
accomplish several tasks at the same time
by creating a virtual console environment.

In a typical installation, several
function keys on the console keyboard
represent separate virtual consoles which
can be switched in at any time. Virtual
consoles operate in either dynamic or
buffered modes. In the former a
continuously updated screen image is
stored in a buffer which can be switched in
at any time in the manner of turning a
chair from one physical console to
another. In the buffered mode, output is
stored in a disc file. Concurrent CP/M-86
supports multiple list devices each with up
to 16 disc drives managing up to
512Mbtye. It can be used to monitor real-
time events, and supports process
synchronisation and communication by
queues,

For those with Motorola 68000-based
computers, CP/M-68K provides all the
familiar features. Looking further into the
future, CP/M will rapidly be made
available on new processors as they are
released, since the source code is now
written in C and it is no longer necessary to
start from scratch to implement a new
system.

One area of microcomputing which has
been crying out for standards is the field of
graphics. Each new machine appearing in
the market place has its own unique
system which is not compatible with any
of its competitors. In a bid to do for
graphics what CP/M did for operating
systems, Digital Research has now
introduced CP/M Graphics, which is
based on the ANSI and ISO standard
graphical kernel system, GKS, designed to
provide source-code portability.

A device-level interface addresses the

| ANSI virtual-device interface to provide

object-code portability. A CP/M
Graphics system is configured like a
CP/M system, with GDOS and GIOS

taking the place of BDOS and BIOS as the
interface between a graphics utility
running a graphics applications program
and ‘the graphics input and output
hardware.

The graphics system extension, GSX, is
loaded from disc prior to execution. It
comprises the graphics device operating
system, GDOS, which is device
independent, the graphics input output
system, GIOS, which is the device-
dependent module that tailors GDOS to a
specific device, and Gengraf, a utilty
which configures a graphics application to
run in the GSX environment.

As part of the CP/M Graphics package,
Digital Research also provides GSS-
Kernel, a subroutine library for graphics

programmers and system builders which

includes such things as two-dimensional
primitives, hardware text, character and
text-string attributes, line style, colour and
pen control and a number of applications
utilities. GSS-Plot contains high-level
functions for business, engineering and
scientific applications involving pre-
paration of graphs and charts. GSS-4010
permits microcomputer users to emulate a
Tektronix 4010, 4012 or 4014 to act as a
Plot 10 compatible terminal. GSS-Graph
enables a user without programming
experience to produce presentation-
quality graphs and charts; and GSS-Draw
performs the same function with drawings
such as organisation charts and slides.

After a review of its Language Division
products CBasic, Pascal/MT +, Cis and
Level II Cobol, Logo and C, Digital
Research completed its new-product
presentation by introducing two applic-
ations utilities. Display Manager creates,
modifies and documents screen displays
and stores them in an indexed file.

Each display is constructed from a
blank screen by painting in the desired
image using a powerful screen-oriented
editor using standard alphanumeric
characters as building blocks. Standard
visual attributes found on a CRT terminal,
including full or half intensity, inverted or
flashing video and underlining, may be
used. Access Manager is a versatile file-
access method for CP/M systems. ]
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There will always be
good reasons to buy the
new HI?-86 personal computer.

You’ll run out of problems before the And there are lots of software options
HP-86 personal computer runs out of ~for everythmg from accounting and
solutions. finance to engineering.

e Spreadsheet analysis solutions. Put that together with the modular

e Letter, memo, and report solutions. configuration of the HP-86, and you’ve got
e Information management solutions. a system designed to expand as your needs
e Presentation graphics solutions. expand.

e Data communications solutions.

But there are
reasons to

From now until 14th July 1983, Hewlett-Packard is offering
three valuable pieces of software for the price of one. In the
Personal Productivity Pac, you’ll get VisiCalc® PLUS, FILE/80,
and Graphics Presentations.

VisiCalc® PLUS is a powerful analytical tool that lets you
lay your worksheets out in front of you electronically. Change one
number, and adjustments are automatically made through- ,
out. It’s a wonderfully easy way to do your ‘what-if’
planning.

FILE/80 software lets you store and retrieve infor-
mation quickly, add to your records, delete or modify them,
and maintain your customer files or stock control system
for rapid review and usage.

Graphics Presentations, when combined with a plotter,
lets you produce professional-quality pie and bar charts, line
graphs, and text pages. You can even make overhead trans-
parencies.

FILE/80

-~

Sb



three very good
buy 1t now.

SESNg SUPE;R_\R All in all, this is an offer designed to meet your essential soft-
il ware needs. With the HP-86 and the Personal Productivity Pac,
you’re ready to achieve true efficiency.

Incidentally, if you’ve only just bought an HP-86, don’t kick
yourself — our offer stands for existing owners too!

VisiCalc is a registered trademark of VisiCorp. All information correct at time of going to press.

("ﬁ HEWLETT

PACKARD

CONTACT YOUR LOCAL DEALER FOR FULL DETAILS: Aberdeen Tyseal Computers Ltd,
Tel: 0224-647365. Belfast Cardiac Services, Tel: 0232-625566. Belper (Derbyshire) Midlectron Ltd,
Tel: 077382-6811. Birmingham John Mabon Associates Ltd, Tel: 021-643635]. Sumlock-Bondain Ltd,
Tel: 021-745 8616. Bournemouth South Coast Business Machines, Tel: 0202-893040. Brighton Office Machinery
Engineering, Tel: 0273-689682. Bristol Decimal Business Machines Ltd, Tel: 0272-214093. Cambridge Hi-Tek
Distribution Ltd, Tel: 0954-81996. Edinburgh Robox Office Equipment Ltd, Tel: 031-225 3871. Glasgow Robox
Office Equipment Ltd, Tel: 041-221 8413/4. Harlow STC Micros, Tel: 0279 29522. High Wycombe Rapid Recall Ltd,
Tel: 0494-26271. Leeds Holdene Ltd, Tel: 0532-459459. Leicester Sumlock Services, Tel: 0533-29673.
London The Computer Terminal, Tel: 01-236 2187. Microcomputers at Laskys, Tel: 01-636 0845. Midlectron Ltd,
Tel: 01-488 2400 Sumlock-Bondain Ltd, Tel: 01-250 0505, 01-626 0487. Manchester Automated Business Equipment,
Tel: 061-4320708. Holdene Ltd, Tel: 0625-529486. Nantwich Rapid Recall Ltd, Tel: 0270-629090.
Newcastle Thos Hill International Ltd, Tel: 0632-739261. Norwich Sumlock-Bondain (East Anglia) Ltd,
Tel: 0603-26259. Reading CSE Computers, Tel: 0734-61492. Royston (Herts) Electroplan Ltd, Tel: 0763-41171.
Slough Crellon Microsystems, Tel: 06286-4300. St. Albans Albeta Lid, Tel: 0727-74361/2.
Tunbridge Wells D ] Herriott Ltd, Tel: 0892-22443.
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IBM PC - tull range of products available,
D‘J ‘including colour monitor, Z80 card,
— Winchester up grade kits, and our

. EaEES . UDM range of add-on boards.

B ACT Sirius - plus Epson ﬁ
printer or equivalent, from£2395. !
1:2/2-4/10Mb machines, software,

— R

hardware add-ons, all for full lst. 58

=== OSBORNE 1 - £1375 with

T free 12" momtor, Ma1lMerge,

=P Base II," Super Calc;’ and CP/M
SUPERBRAINI from £1495, |
full range from 320K to 36 Mb, /

sLoansassireanay amma

6Mb hard disk models £2795. EF=ET

EPSON QX 10 - at £1730 plus
1 Pearl & Peachtree software and
our new range of Epson printers.

(O Microware

For Sales, Service, Maintenance, Advice.

Phone 01-2726237/6398 or Telex 297598.

Showroom a

637 Holloway Road, London N19 5SS.

@ Circle No. 123



Chip-chat me—

IT SEEMS not very long ago that you could
have any microprocessor you liked as long
as it was an Intel 4004 or 8008. At that time
the designers and users of real computers
had difficulty in suppressing a snigger, the
public at large yawned — ‘‘Micro-what?*’
— and at CBM headquarters the ““personal
computer’’ still meant a four-function
calculator. How things have changed!

The first microprocessor chips grew from
calculator designs and used a technology
called PMOS, which stands for p-channel,
metal, oxide, silicon; the name describes
the way the individual transistors on the
chip are fabricated. In a nutshell, a piece of
very pure silicon — a common element
refined from sand — is doped with a small
quantity of p-type impurity in which each
atom has one less outer electron than the
pure silicon.

Silicon itself is an insulator, but p-doped
silicon has spaces or ‘‘holes’ in its crystal
structure which allow electrons to move
about, and hence a current to flow. By
doping a p ‘‘channel”’ into the silicon and
covering it with a layer of insulating oxide
and then a metal control gate, an MOS
transistor is formed with a p-channel. Even
in 1970 it was possible to put a couple of
thousand devices on to a single chip, and
with the aid of a metal interconnection
pattern a functional circuit could be
formed.

Trouble was hole mobility for the PMOS
devices is low and the circuits require fairly
high voltages to function properly. They
are also slow in operation, and because of
their p-type channel they appear to be
‘“‘upside-down’’ when interfaced to
external logic of the TTL type. What was
needed was NMOS of course — everyone
knew that — but unfortunately NMOS
fabrication requires a dopant with one
extra electron rather than one less and was
too complex and expensive for use in large
arrays at that time.

It is all history now, but in 1975 Intel
cracked the problem and introduced the
NMOS 8080, the first of the real
microprocessors, and the microprocessor
revolution was launched in earnest. Not
that everything was perfect. The early
NMOS technology used up quite a lot of
silicon and still required some strange
voltages to operate correctly, but equip-
ment designers could see the potential and
the race was on.

The constant procession of newer, bigger
and faster devices since then is due almost
entirely to improvements in the way that
the individual NMOS transistors
themselves are fabricated, and most
particularly on how small they can be
made.

All the major semiconductor firms have
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Silicon futures

this

been on
treadmill, and as they progress we reap
the benefits with more powerful

particular development

microprocessors and bigger,
memories.

We have already heard about the PMOS
8008 and the NMOS 8080, but before long
Intel had a new process, HMOS. It may
look like something from a tax-return
envelope — but actually stands for high
performance NMOS. HMOS was first used

cheaper

by Ray Coles

on the 8085, successor to the 8080, but since
then there have been new variations as Intel
has refined its process to produce HMOS
I1, HMOS III and so on, with some of the
latest devices having up to 1,000,000
transistors on one chip.

A prime example of what can now be
achieved with HMOS is the new 27256
EPROM which is now available from Intel.
This single device in a standard 28-pin
package can store no less than 32K or
software — enough space for VisiCalc, a
word-processing package and a game or
two, with room to spare.

Application software still has to come
from disc or tape at present, because it has’
been too expensive to use the more
convenient ROM method. Before long, and
thanks to HMOS, we can expect our new
personal computer to offer us things like
CP/M, VisiCalc and WordStar at the press
of a button. It will not be expensive because
the special HMOS-E process which Intel
has used allows all 262 144-bit cells to be
put on to a chip only 4.29mm square —
smaller than the first EPROM which only
stored 256 bytes.

To achieve this kind of density Intel had

to get the dimensions of the individual
transistors down into the region of 1
micron or 1/1,000 of a millimetre. With
that sort of geometry the traditional 21V
EPROM programming voltage is a bit like
the national grid. To compensate, Intel has
reduced the programming voltage to 13V
but have retained the S5V standard
operating supply because it makes the
EPROM faster. As with all EPROMs, the
contents of the 27256 can be erased by the
application of high-intensity short-wave
ultraviolet light ready for reprogramming
with new software to find the answer to
Life, the Universe, and everything!

But how about CMOS, where does that
fit in? CMOS uses both NMOS and PMOS
transistors in pairs on the same chip, and it
has the advantage that when the n-channel
device is on, the p-channel device is off and
vice versa. Power consumption is low with
CMOS because there is no standing bias
current. Current is used only when a switch
changes state, and even then only a little is
used to charge up the capacitor formed by
the insulated gates of any driven devices.

As always there is a snag. CMOS devices
are more complicated to fabricate and
therefore they lag behind their NMOS
cousins in speed, circuit complexity and
cost, although the gap is narrowing. Take
the new Intel CHMOS-D III technology,
for example. If recent announcements at
the International Solid State Circuits
Conference in New York can be relied
upon, this process will shortly make
available a 64Kbit dynamic RAM memory
device which will not only use less power
but will also be better than the current
generation of NMOS devices.

If you use a personal computer at the
moment, the chances are that it will use big
dynamic RAMs like the 2164A to store
your programs. If you use a battery-
operated pocket computer like the Sharp
then you are probably relying on CMOS
static memory, which is fine except that, as
you have probably noticed, youdonot have
very much of it. Thanks to Intel and its new
CHMOS-D III process, this will soon
change and we can all expect to have at least
64K of cheap CMOS dynamic RAM on our
briefcase computers of the future!

Not that the new CMOS dynamic RAMs
will be restricted to portable computers.
They may even displace NMOS devices
altogether in the end because, according to
Intel, they are much less prone to being
zapped by the dreaded alpha particles
generated by the radioactive decay of the
chip package material. With device
geometries so small, a single alpha particle
hit on a bit cell can destroy the contents,
leading to what is euphemistically termed a
“soft-error”. m!
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Holiday weekend
for 2 in this
delightful cotswold
village hotel

(o

(4 Poster Honeymoon Bedroom)

WITH EACH OSBORNE SYSTEM
Relax away from it all — Renowned

for good food, friendly company and
pleasant atmosphere.

OSBORNE 1
DATA PROCESSING SYSTEM £1550
+ VAT
WORD PROCESSING SYSTEM £1850
+ VAT

BANBURY COMPUTER CENTRE
Greens Garth, Bloxham, Banbury,
Oxon

Banbury (0295) 65023

® Circle No. 209

3 _

... MORE TO EXPLORE

with EE computer “add-on” projects...

NEW SERIES STARTS THIS MONTH

MICROCOMPUTER
INTERFACING
TECHNIQUES

Peripheral Circuits and Software

A series of articles to help the electronics
experimenter build and use a range of
simple peripheral units, which can be
interfaced with 6502 closed
microcomputers.

EE knows how to make
circuit building easy

EVERYDAY

ELECTRONICS
and comnuter PROJECTS

*Available from your local newsagent. In case of difficulty send £1 to:
Post Sales Dept., IPC Magazines Ltd., Lavington Street, London, SE10PF.

® Circle No. 304

*JU
On sgle JLY

B

LOOK AT THESE NUMBERS

Now you can have an Intelligent Terminal System Computer
at the same price as a Monitor based one.

The EASYUSE 1 is a single board
computer that brings Intelligent
Terminal System Prices into line.

Typical Monitor System Costs:

EASYUSE 1

HAZELTINE ESPRIT It

A REAL V.D.U. inc all

documentation: £390
TOTAL £685
Single Board Computer £475
12" T.V. Type monitor £110
Full ASCIl Keyboard £100
TOTAL £685

EASYUSE 1 is a full 64K RAM, Z80A CP/M2.2 computer board with 2 Serial
& 1 Parallel ports which runs both 8 and 51/4’’ drives. Super fast.

Available from these dealers

PHOENIX SYSTEMS WOODSTOCK COMPUTERS S.C.A.

BUCKINGHAM HOUSE 44 HOPGARDEN RD 61 SERRINGHAM LANE
42 PRINCESS ST TONBRIDGE FERRING
MANCHESTER KENT IN10 4QT WEST SUSSEX

Tele: 0732-355349 Tele: 0903-504446

Manufactured by American Microcomputers Ltd.,
Unit 20, IDA Pease St. Enterprise Centre, Dublin 2, Ireland.
Tele: 0001 717568 & 0001 717477.

Dealer enquiries invited.

Tele: 061-236 1172

___/

® Circle No. 301
40 PRACTICAL COMPUTING July 1983




/ 68000 BASED

usT
A‘;R,VED/ HIGH

RESOLUTION
GRAPHICS BOARD

3K Uses superfast 68000 CPU

liustrated with
% height drives (57mm high) the case )
also accommodates sfim line % height drives (41mm high) — colour matches BBC micro

TWIIN 40 vack single sided {200K) cased with professional grade switch mode PSU-... . 360 + ETOP &P + VAT - £42550 3K Incredible 1024.x 1024 resoluton in one plane
TWIN 40 track double sided (400K) cased with professional grade switch mode PSU ... £480 + E10P & P + VAT = £563.50

3K Uses the new revolutionary 7220 graphic chip

TWIN 80 track double sided (B0OK) cased with professional grade switch PSU ... £610 + E10P & P + VAT = £713.00 * GKS (graphic kemel system) supported
CASE ONLY A X
CASE AND (Measures W 300mm x D 350mm x H 57mm) * Usable_enher as gand alone or with another computer
...... €25+ £5 P & P+ VAT = £34.50 (8255 interface chip)
Pow E R s U PPLY (Please state drive size — % (41mm high) or % (57mm hgh) .
. height) 3K 32K RAM/ROM (8K for system commands)
SWITCH MODE POWER SUPPLY Suitable for TEAC, 128K RAM for graphic, 16K for user program

MITSUBISHI, CANON, BASF drives.

Stim line (W 98mm x D 200mm x H 45mm) + 5V @

3A, + 12V @ 2.5A fully regulated complete with cover
....... £45+ £5P & P + VAT = £57.50

only (without drive) </’ | UISK FORMAT PROGRAM

F60+£5P & P+ VAT=£74.75 for B88C micro . .€)5 +£2P 8P+ VAT = £19.55

Slimline switch mode power, supply BARE DRIVES are also available at competitive prices.
used for 2 drives. ' Please telephone for details.

WORLD'S FIRST

............. £699 + £10 P & P + VAT = £815.35

Models FX80

and RX80

INTELLIGENT
ASCII KEYBOARD

* True micropressor — based (uses 6809 CPU 2K

Mikrokey Nl YT TTFTT 7 4
. RAM and EPROM) 5K LED display of HEX values o / i
* Il (including 18 function keys and separate * Serial selectable baud rates} or Parallel operation ‘ﬂ L '
numeric and cursor pads) keys (please indicate choice) B T H
3K All-function keys are freely programmable via 3K Housed in beautiful low profile two tone beige o ,
“PROG” key case (W528 mm, D 198 mm, H 57 mm) , !
* Auto repeat on all keys (user selectable frequency) * Comes complete with cable and connector
* Alpha lock, shift lock, MSB, 2 key rollover £295 4 £5 P&P + VAT = £345
STAR DP5 10 An astronomical array of features % Centronics as standard Model FX80 super
at a down-to-earth price. {optional serial interface) fast dot matrix printer
2 - * IUURFPS bi-directional logic * Auto underline @ 80, 137 column @ Proportional spacing
seeking . . .
* 39X 9 matrix — true *  Vertical &. honzonta.l tabs ® lsoocg:spf"m;;;;d @ Sub-script, Super-script
descenders *  Left and right-margin set {o * ) @ Dot addressable graphics
* 2.3 K buffer as standard +  Skip over perforation ® 96 character ASC11 +
= x  Friction, tractor, roll holder + Backspace up to i?ﬁ gowhn-loadable [ ] T;act(t)r andI fl;cti(;lx;e;d
The best price/performance printer only ,  Hi-Res and block graphics  Self test user defined characters (Tractor only for )
£238'+ E10 DRERETTES eSO Subscrip_ts (H2804) and x Intemational characters
{ RAREEGELS. sl superscripts SR il PEE £398 + £10 P & P + VAT = £469.20
Star DP 510 — 80 column + ltalic printing * oenatilegace
RX80 .. ... £298 + £10 P & P + VAT = £354.20

LOW PROFILE
PROFESSIONAL

o ‘ N SWITCH MODE SLIMLINE
FOR | POWER SUPPLY

COMPUTER
SYSTEMS

houses Micronix 8DHD, % height 5%’

floppies (%2 height floppies optional), a switch mode power
supply for the complete system. The panels have cutouts for o
floppies, connectors and a fan (as illustrated). Thoughtfully
constructed for easy accessibility. Cover and base grey/
beige. Frame dark brown.

Case for 24 height floppies £90 + £10 P & P + VAT = £115
Case for % height floppies £95 + £10 P & P + VAT = £120.75

ymicronix computers Ld

| (formerly Vincelord Ltd).
BN W B Suite 2, 26 Charing Cross Road London WC2. Tel. 01-240 0213/0217. Telex. 295173 VILORD G
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Measures only: 60mm H x 120mm W

x 248mm D

Input: 220/240V 50Hz

Output: 45V @ 7A; +12V @ 34;
—5V @ 1A, —12V @ 1A;

'ﬂ' ~ Enough power for Single Board Micro, 2

Mini Floppies & CRT. 88 Watts.

ONLY £77 + £3 P & P + VAT = £92 inc.

Back
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The right place...... The right time

Following the overwhelming success of the 1982
Northern Computer Fair, the sponsors announce
that an even bigger and better show will be held
again this year at Belle Vue, Manchester, from
November 24th-26th.

This is the North's premier exhibition for the
rapidly expanding home and small business
computer market, mounted at a time now
recognised as a peak buying period for this type of
equipment. It is now one of a nationwide series of
exhibitions designed to attract the broadest
possible cross-section of both home computer
enthusiasts and the rapidly increasing body of
personal computer users found throughout
business and the professions.

Make a date for Belle Vue, Manchester,
November 24-26, 1983, and post the coupon below
for more details. [ 24-26, 1983
ovembe

N -

nchestef- M nN

Be“evuf, Ma __’/"" I, s 3 / /
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g - piEa e
THE | am interested in exhibiting.
i
Name
. ortnem ... ——
omputer -
Address
-
r Personal computers u et LN = =
a’ Home computing
Small business systems Telephone _ _ I

4 l The Exhibition Manager, Northem Computer Fair, Reed Exhibitions Limited, Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ
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Random access  ———

CO4 comparisons

Boris Allan tries to help you choose your micro with his CO4 criteria.

WITH SO MANY computers now appearing
in the market place it is clear there is a need
for some way to compare them. But rather
than concentrating on items such as
colour, high-resolution graphics, the type
of keyboard and similar, I will concentrate
on the purpose served by the machine.
This does not mean that its features are
not important, but such comparisons are
notoriously suspect. I am thinking of the
tables that some manufacturers produce
to justify their product’s excellence: the
more specific the comparison, the simpler
it is to prove your machine is best on your
chosen criteria.

If you concentrate on the function of
the machine and look at the machine as
part of a system, you can see that there are
certain basic reqirements that need to be
satisfied by any system. The basic
requirements of a computer system are the
CO4 criteria:

® Communication — How does the
computer solve the problem of com-
municating with the user?

® Computation — How does the com-
puter produce the desired results?

® Co-ordination — How are the dif-
ferent aspects of the computer
system interrelated?

® Constitution — What is the design
philosophy behind the computer?

The first three criteria are ‘‘hows’’ and
might possibly be seen as equivalent, in
some senses, to the colour, graphics and
keyboard form of discrimination. The
added criterion is a “Why’* — there is this
computer, why is it like this? To illustrate
the way these criteria may be used I will
apply them to three rather different
computers: the ZX Spectrum, the Vic-20,
and the BBC Microcomputer.

To use a computer one needs to
communicate with it. Some computers are
what is called user-friendly, but a user-
friendly computer is not always a powerful
or flexible one. When we use this criterion
our attention is directed towards the way
the user interacts in, say, entering, loading
or saving a program.

The Spectrum is designed to make
entering a program from the keyboard as
simple as possible. To that end it uses
keywords on individual keys. Yet despite
what others might say, I believe the use of
the keyboard is over-complex. In terms of
ease of use, the Spectrum is an advance
over the ZX-81 because the keyboard is
more positive and more than one
statement is allowed on a line. Unfort-
unately the Spectrum is more difficult to
use because the keys have far too many
functions.

In terms of

loading and saving
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programs the Spectrum is about as good as
most cassette-based systems. The vast
improvement over the ZX-81 was
probably due to the extreme user-
unfriendliness of the ZX-81’s cassette
system.

The Vic-20 was also designed to be user-
friendly, but the definition of user-
friendliness was different. The Vic-20 was
designed to be a proper computer with a
proper keyboard, compatible in many
respects with a very successful series of
computers, the Commodore Pets.
Whereas Sinclair tried to make the
language user-friendly, Commodore tried
to make the box easy to use and the
language familiar.

The Sinclair approach, using keywords,
led to complex use of the keyboard. The
Commodore approach of slightly
modifying Pet Basic led to the language
not being flexible in the use of graphics.

Though the BBC Micro is fairly
friendly, it was intended to be a serious
machine for serious and non-serious users.
Friendliness was not high in the scale of
priorities. It takes more effort to learn to
use the BBC Micro but it can do a lot
more.

For the BBC Micro communication was
less important than computation, that is
the programming language. It is very
difficult to have a user-friendly language

that is also computationally powerful. For
example, it is difficult to add new
commands to Sinclair Basic because of the
use of keywords, whereas it is com-
paratively easy to add new commands to
the Vic-20 and BBC Basics.

Each Basic has its own problems — the
VDU command on the BBC, the lack of
high-resolution graphics on the Vic-20,
and the contamination of Inks in high-
resolution on the Spectrum — but in the
case of the Spectrum and possibly the
Vic-20, communication was more impor-
tant than computation. The relationship
between computation and communication
can be seen to set the style of the computer
system as a whole.

There is far more to computing than
just Basic, witness the increasing number
of machine-code games being produced.
But the Spectrum and Vic-20 are very
much Basic-dominated machines. Neither
adapt easily to use other languages and
machine code, especially on the Spectrum,
can be tedious to write, though not
impossible.

The ability to use machine code is built
into BBC Basic. Languages other than
Basic are simpler to implement on the

(continued on next page)




(continued from previous page)

BBC Micro than on the other two
machines. The Spectrum is dominated by
its version of Basic to such an extent that
once the ability to use keywords is taken
away, as in Forth, the drawbacks of the
keyboard become more evident.

The question of other languages brings
us to the next criterion, that of co-
ordination, which seems to be related to
computation by what might be described
as rules of operation. The Spectrum
system consists of a computer, a cassette
recorder, and a printer. Though other
peripherals can be added, the Spectrum is
not designed to be extended to anything
vast. The Spectrum can be extended quie
remarkably — as can the ZX-81 — but the
extensions are produced by private firms
and individuals, partly to compensate
for the Spectrum’s inherent drawbacks.
Proper keyboards are produced, to
counteract the one on the Spectrum, and
firms offer many kinds of interfaces to
allow the Spectrum to be linked to grown-
up devices.

The Vic-20 is an example of the
standard Commodore philosophy: it is
designed to be extended in many ways. But
the way to extend it is by use of peripherals
manufactured solely by Commodore —
though, again, other firms also produce
peripherals. The Spectrum can use any type
of cassette recorder, but the Vic-20 has a
special Commodore cassette recorder, and
it is difficult to modify the interface to use

normal recorders. However, the Spectrum
has to use a special printer. The Vic-20 will
take an ordinary printer, given a few ‘ad-
justments, but Commodore likes you to
buy its own model.

Manufacturer-friendly

The restrictions on the co-ordination of
the system for the Spectrum and the Vic is
partly due to the emphasis -on user-
friendliness at the communicdtion stage.
To keep your system user-friendly the
manufacturer makes it possible for
everything to be purchased from one
source. It is not only user-friendly-but also
manufacturer-friendly. For the BBC
Micro communication is not paramount,
and the emphasis is towards computation
and co-ordination. The BBC Micro is
slowly beginning to be extended in many
ways which are beyond the scope of the
Spectrum or the Vic-20. For this reason
the BBC Micro,
promises to be around for a long time,
especially when the problems with the
Tube are sorted out.

The lifespan of the Spectrum is not
going to be as long as more co-ordinated
computers. And the same is going to be
ture — is already true? — for the Vic-20.
Both the Spectrum and the Vic-20 are so
user-friendly that hundreds of thousands
have been sold. But in the long run, will
they be gauged as successes in anything

like the Apple II,,

So far we have seen the importance of
the design philosophy in setting the
computer in context. Co-ordination is
related to constitution by values implicit in
the philosophy.
Both the Vic-20 and the Spectrum were
| designed as cheap colour computers with
| high profit margins. As the Spectrum
came later it had to undercut the Vic-20,
and did so by having a dummy keyboard
and being less flexible. That the Vic-20

| had a high profit margin was indicated by
the drop in price when the Spectrum
eventually appeared. High profit margins
are the norm: the ZX-81’s price dropped
by 43 percent.

"The Vic-20 and Spectrum can be used
for applications other than home
computing. But ultimately it might be
cheaper, quicker and more reliable to go
for a system designed to cope with more

k complex applications.

For the BBC Micro the philosophy
of sophistication was paramount: the
machine was meant to be flexible, to be
extensible, to be able to cope in many
different situations. For the BBC Micro
the constitution was paramount, whereas
for ‘the other two communication was

paramount.
When evaluating computers the criteria
should not be simply numerical — ‘“What

is the resolution?’’ — but also qualitative,
the hows and the whys. There are ‘‘horses
for courses’’ and I hope to have clarified
| the course in which you are interested. [

other than a commercial sense?

GRAPHWRITER FORI

Nothing communicates, impresses and sells your
ideas ltke graphics. Whether used in a presentation to
colleagues, top management or an important
customer — Graphwriter can offer you custom quality
graphics in a compact, easy-to-use system.
Graphwriter comes as a complete stand-alone
computer graphics system or software package and
costs no more than a quality word processor. It
produces highest quality hard copy computer graphic
output and forms a desktop systern requiring no
special operator training or computer personnel.
Graphwriter can easily fit into your existing
organisation giving a graphics department capability
of over 400 original charts per month serving users

demonstration.

beneral Brands Compan
g Product Z-ag ’
A'REM0 a0 Promotion senegy gy
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y
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Sintrom

Electronics

AUT KEP! PACE TN DENAND 4091300 Corpor,
PLANT ADDITIONS WILL NOT B€ SUFFICIENT Coerat ing m"‘:’tn‘

Cnmire Qi — —

Sintrom Electronics Ltd

Arkwright Road, Reading, Berks RG2 OLS
Tel: Reading (0734) 875464 Telex: 847395

3M-PC & HP SERIES 80

a simple inexpensive way to provide quality graphics to everyone in your organisation

throughout your company.

The key to Graphwriter is an index of over 40
business graphics formats. These include standard
graphs, Gantt and organisation charts, as well as
many other formats for conveying virtually any
commercial data in graphic form. You can also
visualise and specify your graphics without leaving
your office, by using a unique input form.

First rate ideas deserve first rate graphics.
Graphwriter makes it all possible using the IBM-PC;
Hewlett Packard HP-85, 86 & 87 computers. Contact
us for more information or to arrange a

PERIPHERAL
SUPPLIERS
ASSOCIATION

For professional career opportunities contact our Personnel Department
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sour | i |
%Al - Micros for the Business, Commercial
’ | and Technical user- Stand Alone

® X . and Multi-user Systems.

Whether your applications involve
simplefinancialprocedures orcomplicated

R & D Graphics (or a myriad of techniques

in between) KGB have the system for you. 3&& ”s ﬂt "’E
With the right software packages to go

with it And all at sensible competitive prices. chp ” ’ [” fAIH,
But further still. We can hel ith

fina:ceuz/aicf I%asing.eWe ;I)rovide sor:/nc;a sﬁls\?:am far Is c””r l,

training. And comprehensive maintenance.

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

16th-19th June,
Stand N0235

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

14 Windsor Road, Slough SL1 2EJ. Tel: Slough (0753) 38581/38319. Telex: 23152 KMICRO
M ICROS LI M ITED and in Scotland: Micro Change Ltd. Telfer House, 74/80 Miller Street, Glasgow. Tel: 041-204 1929
o Circle No. 127
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GM811 CPU
Board

% 4MHz Z80A CPU
% Four 'Bytewide’ Memory Sockets
% Two 8-Bit Input/Output Ports
% 8 Bit Input Port
*RS232 Serial Interface
% 1200 Baud CUTS
Cassette Interface

GM802-64K Dynamic Ram Board

% 64K Dynamic RAM

* 4MHz Operation

% RAM Disable Function
* Page Mode Operation

GM802—-64K RAM

51 25 (£143.75 inc VAT)

PLUTO -
Colour Graphics
Processor Board

* 640 x 576 Blt mapped display
# * On-board 16-Bit microprocessor
£l * Comprehensive on-board

: software

. 10828 A: 10 828 B:

192K RAM “BABY PLUTO"
“PLUTO" £399 96K £299

” (£458.85inc.VAT) (£343.85inC.VAI)

GM803—-EPROM/ROM Board

* Upto 40K of Firmware

® 2708 or 2716 Type EPROMs

% Page Mode Operation

The Gemini GMB03 EPROM/ROM board is ideai for the user requiring a
large amount of firmware in his system. This board caters for up to 40K of
EPROM and ROM. There are 16 sockets organised in four banks of four
and, as long as each bank contains the same type of EPROM, banks
may be mixed between 2708 (1K x 8) and 2716 (2K x 8) devices. Each
bank may be decoded to start at any 4K boundary.

GM803—EPROMIROM— £65 145,

EV 814—I|EEE
488 Controller

* Cost-effective
Confroller

* Comprehensive
saftware
supplied
Controis
equipment fitted
with IEEE488 or
GP1Binterface.

GM 816
MULTI /O Board

* Six 8-Bit 11O Ports

* 4 CounterfTimer Channels

+* RealTime Clock

* Further expansion
capability

Daughter boards aiso
available for further
expansion.

GM813 —CPU/64K
RAM Board

% 4 MHz Z80A CPU
% 64K Dynamic RAM
% RS232 Serial Interface
% Two 8-Bit I/O Ports
% 1200 Baud Cassetfte
Interface
* Extended and Page
Addressing Modes

TheGeminlGM813isan 80-8US compatible CPUcardincorporating 64K dynamic
RAM and utilising the powerful Z80A microprocessor running at 4MHz. Extended
addressing and page mode facilities allow for future memory expansion up to 2
megabwtes. Input and output capabilities include both programmable serial and
parallel interfaces — RS232, 1200 baud CUTS cassette interface and the Z80A PIO.
When used with the GM812 video card, the GM813’s unique RP/M monitor allows the
creation of cassette or EPROM based programs or tiles which are upwards
compatible with a disk based CP/M system.

The Microvector256A is a high performance graphics
display interface on an 80- BUS and NASBUS compatible card.
Various graphic primitives such as vector and character
generoﬂon are executed in hardware by a Thompson EF9356
raphic Display Processor. Plotting rates are typieally
1 million pixels per second giving full animation capability.
Various vector and character types can be selected.
Characters can be scaled to give 256 different sizes.

MV 256A Suitable for TV use (PAL-UHF) £499.00 (inc. VAT)
MV 256B Suitable for TV or RGB monitor £220.00 (inc. VAT)

GM812 -~
IVC Board

% 80x25 Display Format

% On-board Z80A Microprocessor

% Buffered Keyboard Input

% Programmable Character
Generator

% 160x75 Pixel Graphics

% Light Pen Input

FDC/SASIBoard

* Single/Double density operation

* Single/Dauble sided drive
operation

* Uptodmixed 3.5", 525" and
8" drives

* Industry Standard SASI hard-disk
interface

Keyboards, Mothers, Frames

Wwith MultiBoords an almost unlimited number of systern permutations
are possible.There is a range of 15 avallable from your Microvalue
dealer; together with mother boards, frames, cabies, power supplies,
keyboards and compatible software Iif required.

Ask for latest catalogue for details of suitable permutations to suit your
requirements, whether building a system from scratch, or expanding
your Galaxy or NASCOM computer,
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alue - MicroValue - Micirc

COMPUTERS
Gemini Galaxy 2

“| would place the Galaxy at the top of my list”
(Computing Today, April 1983)

% Twin Z80A Processors * Serial and parallel printer

*CP/M 2.2 Operating interfaces

System % Cassefte and light pen
* 64K Dynamic RAM interfaces
% 800K Disk Capacity % User definable function
% 80x25 Video Display keys

£1495

(£1749.24 inc. VAT)

% Numeric key pad
* 12" Monitor included

Phoenix
P12 Monitor

At last—-a Winchester Drive
for your Gemini /nascom System!

GM835 Winchester Drive Sub-system.
% 5.4 Megabyte Formatted Capacity
% Rodime Drive

% Industry Standard SASI
interface

% integral Controller
and power supply

A high quallty data display
monitor, ideal for all Nascom
and Geminl systems.

20MHz resolution.

Avallable In amber or

green phosphor.

£110
Disk System for Gemini & nascom

GM825 Disk Drive Unit— The GM825 floppy disk housing is supplied with either one or two
5.25" single sided, double density, 96TPt high capacity Micropolis 1015F5 disk drives.
These provide 400K bytes of formatted storage per drive. (Gemini QDSS format). The
CPIM2.2 package available supports on-screen editing with either the normal Nascom
orGeminilVC screens, paraltel or serial printers .

An optional aiternative to CP/M is available for Nascom
owners wishing to support existing software.

Called POLYDOS 4, itincludes an editor and assembler
and extends the Nascom BASIC to include disk commands.

Sm%le Drive System CP/M2.2Package POLYDOS4
GM8 (GM 532 forGemini ) for Nascom

£350 -oUa) £90 =205 £90 =03
Dual Drive System

GM825.28
(£661.25

£57 inc. VAT)

SOFTWARE

CP/M Software
Compas

is totally different from other
compiler based Pascal
systems, as it allows you to
create, edit, run, and
debug Pascal programs
ina highly interactive
manner.

£1 20 {E138inc. VAT}

GEM PEN Text Editor €45 (£51.75inc. VAT)
GEM ZAP Assembler £45 (£51.75inc. VAT)
GEM DEBUG Debugging Utility  £30 (£34.50 inc. VAT)
WORDSTAR Word Processor £245 (£247.25 Inc. VAT)
GEM GRAPHIC Links with MBASIC £35 (£40.25inc. VAT)

N

(4 3

The Lds‘l' One is used in conjunction
with Microsoft's MBASIC*. No knowledge of
BASIC programming Is required since all input

is performed using question
and dnswer routines written 30
in plain English. (£379.50 Inc. VAT)

*MBASIC—-MicroVaiue Price if purchased with
‘The LastOne’ =£178.95 inc.VAT

Gemini
Software:

PRACTICAL COMPUTING July 1983

MTHE
UTER
IONALS

PROFE

MICROVALUE
DEALERS:

AMERSHAM, BUCKS
Amersham Computer Centre,
18 Woodside Road,

Tel: (02403) 22307

BRISTOL

Target Electronics Ltd., 146 Cherry Lane.

Tel: (0272) 424196

EGHAM, SURREY
Electrovalue ltd.,
28 St. Judes Road, Englefield Green.
Tel: {07843) 3603

IPSWICH

MDW (Electronics),

47/49 Woodbridge Road East.
Tel: (0473) 78295

LONDON W2
Henry's Radio, 404 Edgware Road.
Tel: 01-402 6822

LONDON SW14

OFF Records,

Computer House, 58 BatterseaRise,
Clapham Junction.

Tel: 01-223 7730

MANCHESTER M19
EV Computing, 700 Burnage Lane.
Tel: 064-431 4866

NOTTINGHAM

Computerama, (Skytronics Ud.)
357 Derby Road.

Tel: (0602) 781742

Telephone orders weicome

(8]

REAL value ~ from the Professionals

® Circle No. 128
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The DUPLEX SUSS-BOX and
DUPLEX SUSS-ADAPTOR have
been designed to enable the less
skilled computer user to have a
better understanding of the correct
working connection between a
computer and a peripheral, such as a
printer. This is achieved by using the
commonly used signals (wires) of the
RS232C senal data cable specification, a
matrix-block and special connector pins.

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

Pocket size

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

connected in-line, ie High or Low

lines also available on the SUSS-BOX & between the computer and printer
ADAPTOR matnx-blocks, thus each of the

When the user has achieved the correct ‘Pin-out

between a micro computer and a printer the DUPLEX
MPE RING 1 SUSS-ADAPTOR should be used as a permanent
[ ] means of connection. This is done by ‘transposing’ the

_ ' ; correct matrix-block pin-layout already established
Jumpering between two or more signalsis with the SUSS-BOX onto the matrix-block of the SUSS
possible by using three SEPARATE jumpering ADAPTOR, and then installing the SUSS-ADAPTOR i3

incoming 25 way connectors can be jumpered
independently.

WIRES ROUTED THROUGH THE
MATRIX-BLOCK:

On each connector, pins— 2, 3. 4, 5,6, 8&
20. All remaining pins are wired through.
Lines for jumpering:- 1, JA2, JA3, & JBl
JB2, JB2. All separate lines.

SUSS BOOK b

If the user specifically wishes 1o connect a
microcomputer to the OCTET or HERMIT
typewniter/printers then refer to DUPLEX's
SUSS-BOCK for details on various g

microcomputer cable ‘Pin-outs’

All prices are based on
cash-with-order terms

Midlands/North— 2 Leire Lane, Dunton Bassett, Nr. Lutterworth, Leicestershire LE17 5JP. Tel: 0455 209131
South—52 High Street, Stock, Essex CM4 9BW. Tel 0277 841011

® Circle No. 124
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WHEN THIS MAGAZINE started, five years

ago, it was not uncommon for enthusiasts

to put a micro together for themselves.

The motherboard, video board, memory,

keyboard, Basic, etc. might all be bought

separately and at enormous expense.

People often built their own micros from

kits to save money. As for software . . .

| What software?

The Commodore Pet was a significant
introduction into this market because it
made microcomputing accessible to
everyone. It came as an integrated
package, including Basic, keyboard,
cassette deck and screen. All you had to do
was plug it in and go.

Last but not least, it had a friendly,
approachable name. ““Pet’’ was supposed
to stand for Personal Electronic
Transactor, or some such rubbish, but a
household Pet it became.

Commodore was not the only company
to make an impact in those early days —
the Apple, Tandy TRS-80 and Exidy
Sorcerer models were also attractive, as

| was the British Research Machines 380-Z
— but the ‘‘one box’’ principle was both
unique and important.

‘ Five years later, the basic micro-
computer has changed surprisingly little.
The Apple Ile and TRS-80 models soldier
on in fundamentally the same form, and
the Commodore 8096, for all its 96K
memory, is instantly recognisable to
anyone who saw the original Pet.

At the same time new ranges have

| grown up on either side of the original all-
purpose line. At lower prices there is now a
huge mass of home computers with colour
and sound facilities. At higher prices there
are hundreds of business machines
provided with floppies and hard discs, the
IBM PC, Sirius 1 and DEC Rainbow
among them. The all-purpose micro
continues with machines that include
colour and sound, but also proper
keyboards and business software and
facilities, as exemplified by the

Acorn/BBC Model B, Atari 800 and
Commodore 64.
In addition, a new type of computer is

becoming popular, the portables. They
range from the pocketable micro with a|
single-line display such as the Sharp|
PC-1500

through phone-book- sized

| The earlies family Pet.
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Practical

Write a news report on a new micro launched in July
1988, and you could win £500-worth of Commodore
equipment of your choice

computers such as the Epson HX-20 to !
mains-powered transportable machines |
like the Osborne and Dynalogic Hyperion.

Rather than slowing down, the pace of
new developments is hotting up. More new
micros, and more different new micros,
are coming out than ever before. Five
years ago, who outside the pages of
science fiction believed the Gavilan
portable micro detailed on page 15 of this
issue was possible, let alone likely to
appear at an affordable price?

Our question is: What will the new
micro of 1988 be like? Send us your
answer in the form of a short news report
about one new microcomputer. Make it
suitable for publication in the news pages
of Practical Computing. You can include
sketches or diagrams and a specification
sheet, but the number of words must be
less then 1,500. The deadline for entries is
August 1, 1983.

The entries will be read by the staff of
Practical Computing, and the winner will
be selected by the Editor. The prize: |
£500-worth of Commodore products of |
your choice.

Practical Computing is not the sort of
publication that holds a competition every
month or even every year, so we hope you
will get out your word processor,
typewriter or even a primitive manual
writing implement, and have a go.

A selection of the best entries will be
published later this year, then held on file
for our 10th anniversary issue in July
1988. The comparison then should be
fascinating.

Competition =

Rules
1. Entries must consist of a

description of one microcomputer

launched in 1988, in the form of a
news report not longer then 1,500
words.

2 Entries must be marked
COMPETITION on the envelope
and arrive by August 1, 1983. The
address is : Birthday Competition
Practical Computing, Quadrant
House, The Quadrant, Sutton,
Surrey SM2 5AS.

3. The Competition is not open to

'employees of Business Press

International Ltd, or Commodore
(U.K.) Ltd or members of their
families.

4. The Editor of Practical

Computing is the sole judge in the

competition, and his decision will

be final. No correspondence can be

entered into.

5. The result of the competition
will be announced in the first
available Issue of Practical
Computing. The winning entry wil
be reproduced, and other entries
may be reproduced without

payment. The author of the winning

entry will be able to select
£500-worth of Commodore
equipment of his or her choice by
arrangement with Commodore
(U.K)) Ltd.
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GIVE YOUR VIC20 & 64
IEEE PLUS RS232

VIC and 64 users

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

Y3 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

turns the computer into a really powerful system.

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 are 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

you can vastly increase the
power of your VIC 20 and when
used with the new 64, INTERPOD

Oxford Computer Systems (Software) Ltd.

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

o>

Hensington Road, Woodstock, Oxford OX7 1JR, England Tel. (0993) 812700

‘@ Circle No. 131

SUMMER SPECIALS

OSBORN 1 D/D WITH SOFTWARE
+ 12’ Monitor & Adaptor + Epson FX80 or SC TP1
Daisywheel Printer + Disks + Paper = Complete Office
System.
WHILE STOCKS LAST — ONLY £17141!

PRINTERS
Epson FX80 £370! Epson RX80 £252}
Juki 6100 Daisywheel £399

MONITORS
Pheonix Green Screen 24 MHZ 12’* £99
Kaga colour 12 TV1 £249 TV2 £295
GREAT VALUE FOR ALL

HOME/BUSINESS STARTER PACK
Apple 11e + Drive + FX80 Printer with Interface
+ Pack of Paper + Disks. Plug into TV.
Choose £100 Free Software to start you offl
All from our extensive Lists

or ask for inclusive Quote
STARTER PRICE £1720!!

APPLE SOFTWARE
Send for Macro Lists — Great New Games Added!
All at Bargain Prices
Just phone or write. We are here to serve YOU.

Full Price Lists and Brochures on Request
Add: Carriage £8
Access or Prepaid Orders
Educational and Govt. Orders welcome

P.O. BOX 34, CHEADLE, CHESHIRE SK8 4PT
Tel. 061-428 2014

@ Circle No. 130
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OSBORNE Double Density “‘9
EPSON FX80 ‘2¢

£1425" &
OSBORNE 80 g

Column Double Density
v

EPSON FX80 ‘3
£f1625H* Q“p
*Prices + VAT %
& Delivery v
AN now
QV FREE DATABASE

* PACKAGE FOR ALL
Q ORDERS RECEIVED

Q BY JULY 31st
<

Q?. AUTHORISED OSBORNE MAIN DEALERS

Fraser Associates Ltd. J
N\ 1 Bristle Hill Buckingham Bucks MK18 1E€Z
SS—————  Tel. Buckingham (0280) 816087

® Circle No. 132
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Operating Systems & Displays

Pascal {incl. Interface Card).............. £240
Z80 CP/M (Microsoft)...... .

Z80 Card Digitek.........
Videx 80 Column Card..

40/80 Column Switch................ £25
80 Column Extender Card 64K lle.....£150
80 Column Card lle................. £70

Apple Pilot..........
Apple Fortran
Locksmith 4.1..

Software

Visicals

Latest packaging versions

Visicale 3.3.. ... £160
Visitrend/Plot 3.3 £220
VisSideX....ooieiiiiiiiii e £179
Visicalc IIf.. £285
Multiplan... £179
Data base
dBasell............co.ciiiiiiiiiiiii
Quick File lle.
ListHandler................co.cooiiii e,
Word Processing

Applewriter 1.7.........oooimiiiiiin, £55
Applewriter 2.. .
Wordstar........ .
Applewriter lle...................... i - vz £105

Financial Accounting
Vlasak Modular...................

Tabs Modular.............c.cociiiiiinins

Prices exclusive of VAT and current
at time of printing

PRACTICAL COMPUTING July 1983

Still available
Apple Il Plus 48K
ONLY £499
Whiie stocks

Export specialists — ring or telex for details

...with recognised professional support

Disk Drives

Apple disk drives at these incredible low
prices!

With Controller..........ccccoviiiiiiiiniane
Without Controller..
Mios Dual Disks..............

Interfaces

Serial Printer Interface

Card (High speed).................col £105
Parallel Printer Interface. ...£70
Pascal Card............... £106
TEEE 488.............ccc. £240
8 Channel A/D Converter.. £250
Grappler..........cocooceeeens £105

16K RAM Card..
32K RAM Card..
128K RAM Card..
Accellerator Il.........

Apple lil
1) 703) N as0e0 000000 RIS, . R Aon00000 £1995
2B B Karrepmerereagmar - - o5 s« e o ..£2495

Secondary Disk Drive {143K).
Profile Hard Disk.............

Pascal lll.......... g
ZBOICR/NISY. ... 5. .. .. e £280

WE ALSO STOCK [EEEA SIRIUS COMMODORE AND HEWLETT PACKARD

The competitive
specialists!...

ATA’S philosophyisto
ensure that our
customers have quality
computer hardware and
software products at
COMPETITIVE prices,
together with technical
assistance requiredto
efficiently operate their
computer system.

Printers Unbeatable Value!

Epson

Apple Dot Matrix 120 cps............... £349
Apple Letter Quality Printer.. ..£1160
Silentype N.................. £198
Silentype lll.... .£210
Epson RX80... £280
Epson FX80........... £387

Epson MX100 Type Ill.
Rioch 1300 (Daisywheel}. .
Rioch 1600 S Flowriter................. £1489

Plotters

Hewlett Packard
7470A Plotter

RS 232 or HP1B
Outstanding Value
The Strobe............ccoocveiiiviiiiiiin,
Graphics System

Monitors (12" Green)................ Only £99

Accessories

Apple lll + Stand................ooinnl £130
Numeric Keypad.. o
Joystick Apple....

Paddles Apple.. .£19
Cooling Fan...... .£50
Voltage Stabilizer................. £230
10 Floppy Disks (5.25" ) BASF.. .£20
Listing Paper 9" ................... .£20
Listing Paper 16~ . ...£29
Disk Boxes {50}..........cccoveviniiiiiiinne. £22

rT------------

ERMS AND CONDITIONS
For delivery please add
l £0-£199 + £5, £200-£1493 + £13,
£1500+ 1'/:%.
CHEQUES WITH ORDERS
Please allow 10 days for clearance.
PLC's, public sector etc 30 days
. creditavailable on official orders,
I subject to 5% credit charge.
OPENING HOURS o
9am-5pm Mon-Fri. ﬂ VISA
l 8am-12.30pm Sat. —
ATA — LONDON
4 Albion Hse, 1 Back Hill, London EC?
01-8330044 Telex 25102 CHACOM G
ATA — ST ALBANS
l 70 Park Street, St Albans. 0727 74361
ATA — SHEFFIELD

72 Eldon Street, Shetfield, S1 4GT
{0742) 700802

Please send me price list

NAME .. e .
Position .................. 4 a0aco0a0n 800080033030 5o IR

COMPANY ...t l
Address................c..c.n. oy .
Tel.No......c..... et « < PN, I

