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IS THIS LEVEL OF RELIABILITY
REALLY NECESSARY?

ACCUTRACK

If you've ever lost data due to a faulty disk, you know how Distributed in the United Kingdom by:
important reliability can be. Penbie International (C.A.) Ltd.
That’s why Accutrack disks are critically certified at 2-3 23 Addington Road
times the error threshold of your system. Why they’re Reading RG1 5PZ
precision fabricated for higher signal quality, longer life and Berkshire
less head wear. And why we take such extra steps as testing Tel: (734) 664361

single-density mini disks at double-density levels. So you don’t '
have to worry about the reliability of your media. gg ACCUTRACK

Accutrack disks. OEMs have specified them for years. You ?Celmf'i‘swon KYBE (UK)
olonial Way

can trust them for your data. Watford WD2 4JY
Tel: (923) 50596
Telex: 923321

Offices and representatives worldwide

® Circle No. 101
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l 5 HARDWARE NEWS

Spectrum microdrives
arrive at last. Newbrain in trouble,
plus Apple plotter.

2 SOFTWARE NEWS
Apple launches a new DOS,

and Olivetti comes in from the cold.

IBM PC NEWS
PC dongles from Wordcraft,

61

and a glut of RAM expansion cards.

| >REVIEWS |

6 IBM PC XT

DESK-TOP TEST
Part 3: the features of DOS 2 and
running software on the hard disc.

93

| An introduction to this month’s

6 4 16-BIT REVIEW

LOGICA VTS
Chris Bidmead checks out a British-
made micro designed for office use.

68 ACORN ELECTRON —
A BBC KILLER?

Is Acorn’s £199 offering compatible
enough, and versatile enough, to
replace the BBC Micro? Neville
Maude reports.

(FPQCTICQL COMPUTING OCTOBER 1933 |

8 HOME WP —PART 7
ATARIWRITER

Word processing on ROM for the

Atari 400 and 800, tested by Jack

Schofield.

l 6 IBM PC BOOKS
Books for the PC are

coming out fast. Jack Schofield

reviews a baker’s dozen.

»¥DU'S AND
GRAPHICS

SETTING
THE SCREEN

special topic, computer graphics and
things to display them on.

W

| >FEATURES

8 PC’s BIG GAME HUNT
Rate your favourite game

and send it in for our Special Games

Issue in December.

1 18 16 i macHINE
122

STATISTICS —
COFFEE, TEA OR?
Survey a range of choices: when do
the results become meaningful? Owen
Bishop explains.
l 26 EDUCATION —
: CASH REGISTER
Commerce comes to the classroom in
Hewan Ormson’s interesting

9 VYDUs, MONITORS

AND TV SCREENS
Chris Naylor describes how visual
display units work, and the
advantages and disadvantages of TVs
and monitors.

l 02 YOUR GUIDE TO

GRAPHICS

John Lewell looks at recent
developments in computer graphics
and provides an overview of the

~ market.

7 ) THE ADVANCE —

AN IBM PC KILLER?
Ian Stobie previews a new British
machine promising IBM PC
compatibility starting from around
£350.

CP/M PLUS

John and Timothy Lee
investigate the new Digital Research
replacement for CP/M 2.2.

8 DRAGON GAMES

We tried two dozen
awful games for this popular micro.
Ian Stobie reports on the best of a
bad lot.
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l o GEOMETRICAL

PLOTTING LIBRARY
Jonathan Bowen’s routines can be
used for graphics drawing in almost
all versions of Basic.

l l 2 AREA FILLING

ON THE BBC MICRO
John G Dallman reveals some
sophisticated area-fill techniques for
the BBC computer.

l l 6 DIGITISING

CAMERA INPUT

Peter Kruger and Stephen Cronk of
Digithurst describe how pictures can
be converted into screen graphics
using low-cost image-analysis
techniques.

programs.

l 3 APPLICATIONS —
POST CODES

Post codes can be a profitable key for

mailing list/address sorting.

| *REGULARS
EDITORIAL — ONE MORE
MICRO MAGAZINE

The launch of Computer Choice, and
thoughts on the choice of magazines.

FEEDBACK

YOUR LETTERS
Correspondence, corrections, love
letters and advice.

CHIP-CHAT
Ray Coles on networks which
use public telephones.

3 5 RANDOM ACCESS
METAMATHEMATICS
Boris Allan continues his discussion
of threaded interpretive languages.

l 4 l OPEN FILE

PROGRAMS

Sixteen pages of free software for
Apple, BBC, Sinclair, and other
popular micros.

l 7 LAST WORD
OBFUSCATION

Why use one word when ten will do?

Chris Naylor tells you how to master

TechnoSpeak.

This month’s cover illustration was
created by Steve Miller and Ian
Stobie using a Hewlett Packard Series
200 Model 16 with HP-7470A plotter.
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WITHOUT KEYSTAR THE USER HAS TO FIND THE CORRECT KEYING SEQUENCE |

AND OPERATE A COMPLEX COMBINATION OF KEYS.
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KEYSTAR WORKS AT THE PRESS OF A SINGLE, CLEARLY MARKED KEY.

Keystarputs editing on Wordstar
Into plain language.

Is your secretary the only person in your office who can
talk to your word processor?

Wordstar is by far the most popular word processing
program available. But, like all such systems, it takes time and
practice to learn its language.

Keystar now puts the whole office on speaking terms
with Wordstar. Good news for those of us who have to work
late on that vital report. And for the temp who started
yesterday. (We like to think that it will also
add a whole new dimension to your
secretary's relationship with
Wordstar)

Keystar makes Wordstar
immediately accessible by providing
fifty-six of its editing commands as
colour-coded buttons, each labelled in
plain English.

Press the appropriate Keystar
button; Wordstar performs .
as commanded. Andsince |
there is no need to display
help menus, there is fifty
per cent more room on
the screen for your
documents.

Make Wordstar work
for you! Contact your nearest
Keystar dealer or order direct by
completing and returning the order coupon.

4 For the technically minded, Keystar connects easily to

your microcomputer via an RS232C/V24 serial port. This
port can be shared with other devices and on some systems,
for example, Cromemco and Altos the device would naturally
be the V.D.U.

On integral systems, e.g. Apple 1, Osborne, RML380Z,
Superbrain, Act Sirius/Victor 9000, IBM PC, the device could
be a printer, a plotter or a modem and special instructions are
provided to direct Wordstar to recognise the presence of

Keystar on such systems.

To: WMI PRODUCTS. INTEGRATED MICRO APPLICATIONS LTD.,
21 LANSDOWNE CRESCENT, EDINBURGH EH12 5EH

Please send me Keystar units at £231.75 per unit
(price includes VAT, carriage and insurance).

| will be connecting Keystar to a.
microcomputer.

| enclose a cheque/postal order for £ .. _made payable

to‘WMI Products.’

Please debit my AccessCardNo____ forf _

[

BN visa CardNo _forg
Signature _
Name = —
Address S —

Tel. No. —

Dealer enquiries welcome. Telephone 031-225 3141 ask for Jim Wheatley.

Please allow 28 days for delfvery. VAT No. 270769925.
Integrated Micro Applications Ltd reserve the right not to accept any order. Any acceptance will be
subject to Integrated Micro Applications’ terms and conditions.

Wordstar is a registered trademark of Micropro Corporation International.
® Circle No. 102
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Would-be authors are welcome to
send articles to the Editor but PCcan-
not undertake to return them. Pay-
ment is at £35 per published page.
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computer-printed and should include
a tape or disc of any program, Hand-
written material is liable to delay and
error.

Every effort is made to check articles
and listings but PC cannot guarantee
that programs will run and can accept
no responsibility tor any errors.

Editoria] m—

Overkill

ONE OF THE moans that issues from these
offices is that there are too many micro-
computers. One of the moans of the micro
manufacturers is that there are too many mag-
azines. They do not have time to read them, and
do not know where to place their
advertisements.

Of course both moans are sweeping
generalisations, and all generalisations are
false. There may be too many badly designed
micros, but there is still rocin for a few more
good ones. Similarly there may be too many
magazines, but there is surely a market for one
or two more with something new to offer.

With this in mind we are currently planning a
new magazines called Computer Choice, which
will be edited by Practical’s soon to be former
deputy editor, Bill Bennett. It will deal
exclusively with micros costing less than £200.

The last bookstall magazine launched from
the Practical Computing office was Your
Computer. 1ts brief was to concentrate on the
home/games market, leaving us free to focus
on the more serious side of computing. With
the boom in the home market Your Computer
has grown to be the U.K.’s largest selling micro
magazine — by a wide margin.

Practical Computing’s circulation has grown
by a mere 25 percent over the last six months.
The audited average sale for the six months
from January to June was 61,100, though
recent issues have sold more.

Naturally we are delighted with this response
to our efforts, if only because it proves there
are people out there who are interested in more
than just space invaders. Needless to say we
will try to make the magazine even more useful
and informative in the future.

Normally we do not boast about our small
successes, but the margazine market is
becoming very competitive. With new micros
being launched there are always new potential
readers and new potential advertisers. Almost
by definition they start from a position of
ignorance.

Some companies, even big companies, know
so little about the micro world they do not even
know how little they know. Advertisement
managers in companies and in agencies,
however, often seem to go from ignorance to
arrogance in about 15 minutes. They are taken
in by unaudited magazine circulation claims
that stand no chance of ever being attained.
Slick promotional brochures and cut-rate
bargain offers must account for the bizarre
media buying of some companies. Others can
only be put down to naivety. We sometimes
wonder why we bother producing magazines
when we could be selling these people Tower
Bridge or the crown jewels.

The things they say make us laugh. If you
owned one of their micros or were employed
making them they might make you cry. The
reason is that in the next few years some 300 of
the 400 companies making and/or distributing
microsin the U_K. are likely to be taken over or
go out of business. Designers and product
managers will wonder where they went wrong,
after all, their micro was as good as, or better
than, the next one — right? They spent enough
money on promotion — right? So why didn’t
they sell? Well we know the answer already, but
in this case there is little joy in being wise before
the event.

The forthcoming shake-out of manu-
facturers will lead to a shake-out of magazines,
partly because not all of that misplaced
advertising will be paid for. Also, the more
aware companies will start to gauge the
response they get to their advertisements, and
— at last — the number of leads that are con-
verted into sales. The many worthwhile mag-
azines, including Practical Computing, Your
Computer and, we trust, Computer Choice will
continue to prosper while the rest quietly slink
away.

All this will make the world a more reliable
but, some would say, a duller place. We do not
agree. Microcomputing is never going to be a
dull subject.

A hobby computer just coming to the market inthe UK.
is the Sorcerer. It is made by the American firm, Exidy
Inc, a video games manufacturer.

The maln selling polnt of the Sorcerer is price. You can
buy a 16K version for £760 or a 32K version for £950 and,
considering its facilities, this represents good vaiue for
money.

The system loaned to us was the 32K version.
Standard configuration includes a 61-key typewriter
keyboard and a 16-key pad. It ooks like the Tandy
keyboard without the numeric pad. To that you add your
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own power supply, TV monnor and cassette tape
recorder(s).

For expansion purposes it takes the S-100 bus which
gives you the ability to interconnect large memories, disc
drives, speech and communications facilities.

The striking feature of the Sorcerer, though, is the way
you load the Basic. It's a standard Basic which is loaded
by way of a cartridge into the side of the keyboard. it
looks rather like an eight-track stereo cartridge but inside
is a ROM containing the language.

Practical Computing Volume 1, Issue 4

199“99991“36“199 59356939999
“

ORR0.0 GRTE RS FOTI G 100508 ]
AR )1 S AL E8TE 0 JEH 364 503000 €167 €283 63 6 6ok

SR RN I NLENT AN

bunten e Uik, )

PRACTICAL COMPUTING October 1983



WATFORD ELECTRONICS

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

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

Tel Watford (0923) 40588. Telex: 8956095

1802CP
2114L-200n
2147.3
2532-450n
2564

2732-450n
27128-250
27128-400
2784-250n

4532- 3
4B18A 100nS

5101
6116-150
6116L120nS
6117100n

6630RRIOT
6532 RIOT
6648 CRTC
6561 ACIA

2
AM26LS31C
AM26LS32A
AY31015
AY31270
AY38910
AYB 1013
AY 81350
AY 52376
AY 53600
CDMBO17
COMB116
DMB131
DP8304BN
DS369 1N

0S8830
058831
0sS8832
£9365
£9366
FD1761
FD1771
FD1791
FD1793
FD1798
FD1797
IM6402
INSBOGON
INSB154N
MC14B8
MC1489
MC14411
MC14412
MC3446
MC3447P
MC3486
MC3487
MC6846
MK3886-2
MME52800
MM5303
MMSE307
MMSE387A
MMS5B174
RO32513L
RO32513U
SFFI6364E
SPO266AL2
TMS27163
TMS4164 15
TMS4500
TMS4532
TMS5100
TMS4418
TMS9927
TMS8929
TMS99956
ULN2003
UPD7002
ZBOCPU2.5

ZN42SEB
ZN426EB
ZN427ER
ZN42BE
ZN429ER
2N459
ZN1034E
ZN1040E
ZNAZ234E

74500
74802
74503
74508
745810
74511
74520
74822

74 Series

745289
745299
748301
745365
745373
748374
748470
748471
748472
748474
745475
748571
748573

75107
75110
75150/64
75182/3
75118/9
75154/9

745112

IDC CONNECTORS

950

(75 Series

74LS

VAT

SEIKOS
GP-700

The Colour Printer that has broken all
price barriers.

A 7 colour graphic printer at the price
of a standard Dot matrix printer. Its
unique 4 hammer method enables
text and high res graphics to be drawn
in 7 basic colours or 30 shades. 7 x 8
matrix. Upto 106 char. per line at 50
CPS. Variable line spacing to 1/120” .

interface standard.

Special Introductory Offer:
Only: £399

SATURDAV AMPLE FREE CAR PA
ITY PRI HONE W.

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

RKING SPACE AVAILABLE.
ATFORD {0923) 40588

FLOPPY DISC DRIVES

Just ‘phone your order
through. we do the
rest.

® 12 Months Warranty on DRIVES
® TEAC CS-50A Single Cased 40 track
S/sided 100K £170
®CS-50A Twin Cased 40 track
S/sided 200K
®CS-50E Single Cased 80
S/sided 200K £250
® CDSOE Twin Cased with PSU, 80 track,
51" S/S400K £475
®CS50F — Smgle Cased with PSU, 80
track, 51“ D/S 400 £330
® CD50F Twin Cased with PSU, 80 track
5} " D/S 800K £599
® MITSUBISHI SLIM LINE: Uncased.
Double sided, Doublie Density, ONE
MEGA-BYTES. Track Density 96TPI,
Track to Track access time 3mSec  £220
@ SINGLE MITSUBISH) Slim Line, Cased
with own PSU. 1 Megabyte £299
@ TWIN MITSUBISHI Slim Line,
with own PSU. 2 Megabytes £575
[ ] Dzrive Cable for BBC: Single £8; Double

track
25

Cased

£

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

L3 VERBATIM or 3M DISKETTES (2 years
Warranty 1
10x5i SSSD£18 DSDD £3010x8" 1
SSDD £

N.B. Camage is extra.

Tractor or Friction feed. Centronix

| and Reverse line feed. proportional

BBC MICRO
& UPGRADE KITS

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

@ NModel A £299 {incl. VAT)
® Model 8 £399{incl. VAT)

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

@ Printer User 1/0 Port BBC2

@ Complete Printer Cable 36

@ Disc Intertace Kit BBC3

@ Analogue 179 Kit BBC4

@ Senial 1/0 Kit BBCS

@ Expansion Bus Kit BBC6

® Model A to Model B Upgrade
Kit

@ Joysticks for BBC {per pair) £12

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

We specialise in BBC Peripherals,

Software and Accessories. Just

phone us for your requirements.

£6.98
£12.00
£85.00

Now available BeebPlot; BeebMon:

Beeb 13 ROM Socket; BeebPlotter,
etc.

Send SAE for our comprehensive BBC
MICRO leaflet.

NEC PC8023-C

Bi-directional, 80 column, 100CPS, Logic
seeking. Hi-Res, block graphic Forward

LEPSON

PRINTERS

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

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

MX 100FT/3 136 columns,
15'" carriage, plus all the
facilities of MX80OFT/3.

Only: £425 (carr. £7)

spacing, true descenders, 2K buffer. at a

giveaway price:
Only: £320 (carr. £7)

B = o= Bl

BeebProgrammer; Beeb 62 File DOS; 4

RIBBON CABLE

SEIKOSHA GP100A

Unihammer Printer,

gives normal and double

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

BROTHER 8300 DAISEY
WHEEL
PRINTER/TYPEWRITER

Provides very high quality type in any six
interchangeable style typefaces. It is
therefore ideal for business use. Portable.
Can also be used as a stand alone
typewriter. Centronics interface standard.
Friction feed; 11 CPS; 12" max witdth; 5
different colour ribbons. Hard Cover with
carrying handle. Only: £399

VIDEO MONITORS

ACCESSORIES

TEX EPROM ERASER. Erases up to 32
ICs in 15-30 nun. £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 itseif
inno time. £15
Tex Eprom Eraser including the Elec-
tronic timer. £44
Spare UV lamp bulbs £9
Power supply regulated, overload pro-
tection variable: 5V to 15V @ HA £38
Muitiral) psu kit including Case. Qui
put: <5V 5A; -12V, -25V, 5V,
-12V (1 1A, Only £39 {p&p 95p)
Attractive Berge Brown ABS CASE for
Superboard UK101 or Home Brew £26
C12 Cassettes in Library Cases  40p
8 Fan fold paper (1000 sheets} £7
9!" Fan fold paper {1000 sheets) £7
Teleprinter Roll 250p
UHF Modulator 6MH2 350p
UHF Modulatar 8MH2 450p
Stack Pack the unique stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers (10 sections}
including 1.0xC12 Computer Cassettes
and Labels £6

EDGE CONNECTORS

P£CB Plug Colour
with latch
Strt  Angle
Pins Pins

CRYSTALS Ways Grey
32 76BKH 00
TMH, 27%
16MH, 3

18MH, i

1 833M 200
?OMHI 225

@ ZENITH 12* Hi-Res, Green
Monitor, 40/80 column select
switch. Attractively finished £75
® MICROVITEC 1431. 14" Colour
Monitor. RGB Input. Cable included

£249

Female .166°

Card Edge
Connectors

Female
Header
Socket

Speed
block
type

Price pet Font

16p
25p
-
602
70p
100p

DIL PLUGS (Headers}
Solder {IDC}

40p 94p
49p 105p
88p 170p
250p 265p

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

145p
200p

90p 120p
130p
145p
175p
205p
220p
235p

98p

150p
166p
200p
236p
250p
270p

85p

120p
125

‘5019)
160p
190p
200p

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

1985

® KAGA RGB 12” Standard Res.
Colour £199
® KAGA RGB 12" Medium Res.
Colour £240

kL3
300
150

14 pin
16 pin
24 pin
40 pin

JUMPER LEADS Ribbon Cable D CONNECTORS: Miniature

Assembly DIL Plug {Headers)

Single Ended Lead 24 Lon
Length 14pin 16pi
24" 145p 1669
Double Ended Leads
185p 20S5p
198p 215p
210p  235p
230p 250p

EURO (DIN) CONNECTORS

MALE
Strt Angle
P Poss

Female
Strt Angle,
Py Puis

pin
240p

Sway

80p
160p
120p

Femaie
110p

Solder
Angle
Pins

AMPHENOL PLUGS
24way IEEE 475p
36way Centronics
Parallel

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

DIN41617
3tway
41812A8
2-32way
41612AC
2-32way
41612ABC
3-32way

300p
315p
345p
375p

8.86723

170p 175p

Solder
Angle 165p
Pins 150p
Covers 85p 80p

IDC 25way "D’ plug 385p Skt 460p

® Circle No. 103

275p 220p 285p
ZIF DIL SOCKETS
24way
28way
40way

0 24Mbis
12 OMH,
17 H25M
(AT

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

IDC female receptacle yjumper leads

36 20way 26way 34way 4way

lend 160p 200p 260p 300p
L 2end 290p 370p 480p 525p

170
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Pascal
semicolon

IN YOUR JUNE 1983 issue, page 7, John Robinson writes that the
statement
if x=y then if w=z then a:=1;
else b:=1;
is a correct Pascal statement. This is not true, see the book by
Jensen-Wirth, Pascal. User Manual and Report, page 26,
““Caution: there is never a semicolon before and else.”” Hence, the
text:
if p then begin S1; S2; S3 end; else S4
is incorrect. Perhaps even more deceptive is the text:
if p then; begin S1; $2; S3 end
Here, the statement controlled by the if is the empty statement
between the then and the semicolon; hence, the compound
statement following the if statement will always be executed.
The syntactic ambiguity arising from the construct:
if <expresslon-1> then if <expression-2> then <statement-1>
else <statement-2>
is resolved by interpreting the construct as equivalent to
if <expression-1> then
begin if <expression-2> then < statement-1>
else <statement-2>
EDE"
Hence, the correct form of the statement above is:
if x=y then begin if w=2z then a:=1 end
else b:=1

or
if x =y then begin if w=2z then a:=1; end
else b:=1;
In the second case, there are two statements between begin and
end: the statement if w=z then a: = | and an empty statement. In
both cases, there is not a semicolon after b: = 1 because ‘‘Pascal
uses the semicolon to seperate statements, not to terminate
statements; i.e. the semicolon is NOT part of statement.’* Jensen-
Writh, Pascal. User Manual and Report, page 22.
Katalin Bauer,
Budapest,
Hungary.

for an elementary programmer

like me? Incidentally, 1 have

altered line 2305 to give results

to four decimal places — it
works very well.

Leon Jeavons,

Birmingham.

Formcalc

BRIAN LAW'S excellent program
in the July and August issues is
going to be very useful to me.
However I have two difficulties.

First, in the example shown in
the article when entering the
formula shown under the RF
command — | summed column
I(Load) first results in
Error 2/1650 repeatedly.
Formulae of the type
K1*K2*K3/4 work very well,
but as soon as I use pow-

Brian Law replies:

It is difficult to debug programs
without having the tape itself.
The most likely explanations
are:

@ line 1840 probably has the **
missing;

decimal places can be done on a
more permanent basis using the
amendments below. To change
the number of places now, enter
DP3 to get three places of
decimals, or DP4 to get four, or
DPO to get none, etc.

Basicode plea

1 WOULD like to draw everyone’s
attention to a new Basic
language called Basicode-2,
which creates a way to exchange
software between different
computers. The computers are
Apple 11, BBC Micro,
Commodore Pet 2001 and
Vic-20, CP/M systems, DAI,
Exidy Sorceror, Ohio
Superboard, Philips P-2000,
Sharp MZ-80, SWTPC-68000,
Tandy TRS-80 and Video
Genie.

The Basicode-2 language
contains statements which are
the same for all the computers.
By using a translation program,
which is different for all of
them, your micro can
understand them. If you have a
program in your own Basic you
can change it to Basicode-2 by
using another translation
program; so by using this
language you can share your
neighbour’s programs. I think
Practical Computing should use
Basicode-2 in Open File so more
people can use the programs.

Basicode-2 has been
developed by NOS Hobby-
scoop. It has a program on
Radio Nederland every Sunday
evening from 19.15 to 19.45 on
747KHz medium wave, and
each week it broadcasts a
Basicode-2 program. You can
order the translation programs
and some Basicode-2 programs,
plus a manual for 30 florins —
about £6. The address is NOS-
Hobbyscoop, PO Box 10, 1200
JB Hilversum, Nederland.
Alternatively write to me.

Michel Smit,

Zwaagdijk 152D,

1683 NN Zwaagdijk-oost,
Nederland.

The editor replies:
The manual is in both English
and Dutch. Basicode is also

ers in something like| ®line 1310 probably has =*‘B’’ | used by Jonathan Marks on his
K1*(K2* *K3)/4 — again | instead of =‘‘8” English-language programme,
meaningless except as an Changing the number of! Media Network, broadcast on
example — 1 get Error code Formcalc.

C/1650. 25 LET DP=2

Cursor shift 8, column shift
to the right, does not work but
cursor shift 5, to the left, does.

N N 2508 LET DP=VAL 13%(3)
Can you throw light on this

2510 GOTO 1315

296 IF 1#{1 TO 2)="DP" THEN GOTO 2500

2305 PRINT AT R1i+2,C(V); (INT(R(R,C) £ (104XDF) +.5) / (10X xDP)
2405 FRINT AT 20,C(V); (INT(Q(N,C) ¥ {10KXDF) +.5) / { 1OKXDF)
2500 REM CHANGE DECIMAL. PLACES
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Thursday nights on the Dutch
International Service, and
rebroadcast on the short wave
world wide. So far 1200 baud
has proved too much for short
wave use, and experiments are
continuing at 300 baud. For
details contact Jonathan Marks
at Radio Netherlands, PO Box
222, 1200 JG Hilversum, The
Netherlands.

Incidentally, payment for
Basicode must be in Dutch
Guilders and payable to Nos
Algemeen Secretariaat. The
book and cassette weigh 370g,
so send 25florins plus app-
ropriate postage.

Practical Computing hasl
followed the progress of
Basicode with interest, but we

have had no requests for
coverage from outside the
Netherlands. Open File

programs would be easier to
translate if people wrote more
structured programs with
sufficient REM’s to give
outsiders a chance. However,
machine-specific tricks seem
more popular.

Calculating PI

1 WRITE with reference to R A
Fairthorne in the Feedback
section of the August issue. He
seems to have taken my
criticism, which 1 hoped was
constructive, to heart. 1 was
merely wondering why he
wishes to approximate PI using
such a long and tedious
division.

Perhaps there is something to
be gained from using his
method, an unforseen ad-
vantage. It may be faster,
depending on the computer he is
using, but I think I would rather
enter the value of PI directly
than use his division. The
advantage of using my method

(4% ATN (1))
is that it is easy to remember and
will evaluate to as many places
as the computer can handle.

Perhaps you could have a
competition to find the fastest
and easiest method of
calculating PI? Does anybody
know what the exact value of PI
is?

S Mehew,
Lanarkshire,
Scotland.

Reader survey

I AM WRITING to you for

assistance in writing a series of

articles to illustrate how micro
(continued on next page} |




(continued from previous page)
computers are playing an
increasingly valuable role as a
low-cost aid to management
and as fast information
providers.

Can 1 ask readers to write to |
me with their experiences of
installing a micro at work, be it
a ZX-81 or an IBM. What
problems have they en-
countered in software and
hardware? Did the salespeople
know what they were selling?
Did, and was the buyer aware of
the limitations of the computer
he was being offered? Was the
software adequate for the task it
was bought for? If not, what
difficulties were encountered to
get the software or hardware
working correctly?

What questions, in hindsight,
would readers ask the
salesperson if they had the
opportunity to purchase again?
Finally, and [ think most
important, what benefit have
they received by installing a
micro?

I would be most grateful to
readers if they would write to
me, all replies will be
acknowledged by return of
post.

Tom Mcgowran,
Monmouthshire Beacon,
50, Monnow Street,
Monmouth NP5 3XJ.

Epson solution

IN HIS ARTICLE on the Epson
FX-80, August issue, page 77,
Chris Roper mentions the
warning in the Epson manual |
about control codes that cannot
be sent out by certain versions
of Basic. Chris points out that
Epson do not propose a
solution to this problem.

The authors of the Epson
manual must have had in mind
such quirks as CHR$(9), which
Microsoft Basic interprets as a |
tab character which it expands |
to a string of spaces.

The solution is easy, at least it |

is if you are using an RS-232
interface with mark parity. You
simply set the high-order bit of
the control character to one.
The easist way to do this is to
add 128 to the number. Thus
CHRS$(9) becomes CHR$(137).
The Basic interpreter does not
recognise this as a tab; the
interface strips the high-order,
parity, bit; and the Epson, or
other output device, receives
CHR$(9) SO everyone’s
happy.

Mike Lewis,
London NW3,

Keen on sprites

IN YOUR JULY issue you gave a
very useful program for editing
sprites on the CBM 64 called 64
Sprite Editor. Being somewhat
of a novice myself | was keen to
utilise this program as very few
magazines seem to publish, little
if anything for the 64 anyway —
hint, hint.

1 did everything to the letter.
That is, 1 turned the computer
off and on, entered

Poke 2560,0 Poke 44, 10 return
and started typing from line 30.
However, immediately on
pressing return after finishing
line 30, the thing just crashed
and the keyboard was
completely disabled.

I blamed myself for this error
and tried again — and again and
again, repeating the instructions
as per Mr Irving’s article. Still
no luck, so am I to blame or is
there something else Mr Irving
should have mentioned? Can
you help — please.

Finally, I enjoy your
magazine but you seem slightly

biased towards BBC, Tandy,
Apple, etc.
E G Reynolds, |
Lancashire.

Blunders

IN THE ARTICLE on pro-|
gramming sprites on the
Commodore 64, in page 99 of
the July issue, we unfortunately
missed out two important
instructions. The two Pokes
entered after turning the
machine on should be followed
by New < Return>.

We would also like to repeat
that lines 10 to 23 must be typed |
exactly as listed, the important
feature being the number of
characters entered. In the
August issue, Atari Open File,
page 145, line 32115 of Les
Kneeling’s Slow Lister program
should have ended ‘‘Poke
842,12,

Indian user club
WE HAVE formed a home
computer user’s club in India.
We meet twice a month to
exchange the latest news and to
try and solve members problems.
Owners/users of any home
computer are welcome. We
have developed a music
program for the ZX-81 and a
battery back up. In the near
future we hope to bring out a
64-column card for the ZX-81.
Arun K Nath,
New Delhi,
India.

BBC corrections

I ENTERED the disassembler
program, Practical Computing,
January 1983, in my BBC micro
with the modifications printed
in the March 1983 issue. I have

two corrections to communicate
to other readers.

First, line 260 seems to be a

little unlucky; it may have been
printed a first time without a
part and then wrongly corrected
by M Cresswell in the March
issue. The definitive — 1 hope
— version will be:
That is the 10th value has 4 ¢.”’
because the branch instruction
set is printed with a 16-bit
destination address.

Secondly, the addition by E
Ibbotson contains a mistake; in

fact, line 1520 must end with l

MO$ = OS$(1%)
instead of

MOS$ = O$(I1 %)
That is MO$ must contain the
name of the OS call, not the
address.

With these corrections the
disassembler runs very quickly
and with a very nice editing. [

P Jenne,
Milan,
Italy.

Spectrum Scrabble

IN HIS REVIEW of computer
Scrabble for the Spectrum, Bill
Bennett expressed doubt on the
validity of four particular
words.

According to Chamber’s 20th
Century Dictionary, the
national Scrabble champ-
ionship’s standard reference
guide, while ‘‘reiner’’ cannot be
found, definitions of the other
three read:
agaze, (arch) adj. and adr. at
gaze, gazing
noon. — v.i. to rest at non. —
n. nooning — (esp. U.S.) a
repast or rest about noon.

(continued on page 13)

BBC correction.
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ZX Microdrive
System preview!

ZX MICRODRIVE

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

ZX MICRODRIVE CARTRIDGE

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

ZX INTERFACE 1

Necessary for sending and receiving information
from ZX Microdrive. Includes RS232 interface and
local area network facility for 2 to 64 Spectrums.
Attaches to the underside of your Spectrum.
Purchased with ZX Microdrive, just £29.95.

As separate item, £49.95.




PSYCHOLOGY, GRAND PRIX RACING,
BRAIN TEASING, PROGRAMMING,
SPACE-BLASTING!

Sinclair have it all taped with six brand-new programs for ZX Computers!

Chequered Flag
For 48K RAM Spectrum. £6.95

Have you ever wanted to drive a Formula
One car flat-out round a Grand Prix
circuit? With Cheqguered Flag you'll
need one eye on the road and one eye
on the instruments, as you steer and
brake to avoid hazards, and work
through the gears in search of the lap
or race record. This outstanding new
program puts you in the driver’'s seat
with stunning realism, and gives you a
choice of three cars and ten different
circuits. Don't crash!

Zeus Assembler
For 48K RAM Spectrum. £12.95

A powerful and easy-to-use program-
ming aid, designed to simplify the entire
process of producing machine code
programs, enabling you to write in
assembly language instructions.
Comes complete with comprehensive
range of support facilities.

Mothership
For ZX81 with 16K RAM. £4.95

Scream down the claustrophobic
confines of the Zarway. Engage suicidal
drone fighters in deadly laser combat.
Dodge, duck and dive in a high-speed
3-D race to attack the evil Mothership
before she claims your home planet.
Mothership is a truly tough challenge,
and fast, furious fun!

Monitor and Disassembler
For 16K & 48K RAM Spectrums. £12.95
This powerful Disassembler translates
machine code into comprehensible
assembly language instructions,
allowing you to examine the BASIC
ROM, to investigate the workings of the
Spectrum or to analyse your own
machine code routines.

With the highly versatile Monitor,
you get an extensive set of facilities to
aid the entry, inspection, modification
and debugging of your own machine
code programs.

Cattell 1Q Test
For 48K RAM Spectrum. £12.95

Although there are a number of so-
called self-administered IQ tests on the
market, the only reliable way of finding
your 1Q has-until now-been to visit
a qualified psychologist and take a
battery of tests—for a fee. Now Victor
Serebriakoff, International President of
Mensa, has produced Professor Cattell’'s
test in a form which enables you to use
your ZX Spectrum to test your Q.

The Cattell Scale A test is timed
by the computer, marked immediately,
and the marks standardised against
your age. This is the first time that an
accredited, standardised test has been
available to the general public.

Flippit
For 16K or 48K RAM Spectrums. £9.95

Like those cube games, Flippit looks
simple. But its fiendish ingenuity
results in the ultimate game of logic and
patience. Twist, turn and swap the nine
Flippit pieces in search of the elusive
magic square. But be warned, those
pieces can be arranged in millions of
combinations...

|



TWO SPECIAL OFFERS FROM SINCLAIR
STARTER

PACK:

Powerful passport to home
computing-now at the lowest
price ever!

ZX81

Sinclair ZX81-900,000 sold so far.
Touch-sensitive keyboard. .. black and white
graphics...just plugs into most TV sets.

With 212-page BASIC manual - step-by-step
guide to the world of personal computing.
Normal price £39.95.

ZX 16K RAM PACK ZX PRINTER AND ZXPRINTER

Gives the ZX81 more power-the power to Designed exclusively for use with the
rSLm s?c;histicaéeghsoftware IikeI Fli‘ghtm9 B FREE 5'ROLL Sinclair ZXS}D an? ZXSpectrum %ersonal
imulation an ess. Normal price L), computers. Printing speed: 50 characters
PAPER PACK: per second. 32 characters perline, 9lines

CASSEITE £39 95 per vertical inch. Plus graphics direct from

Worth £4.95 or more. In every starter pack screen. Now with a free pack of 5rolls of
there’s a top-flight 16K cassette- like Chess special paper (normal price £11.95).

or Fantasy Games or one of the valuable _ = .
education series. Actual title varies with avail- - S EIH:IEIF
ability. And once you own your starter pack, -

there are 37 other Sinclair cassettes available '-'-') Sinclair Research Ltd, Stanhope Road, Camberley,
{plus dozens from other manufacturers). ] Surrey, GU15 3PS. Telephone: (0276) 685311.
Look for the special How to order

Simply fill in the relevant section(s) on the
order-form below. Note that there is no
postage or packing payable on Section B.
Please allow 28 days for delivery. Orders
may be sent FREEPOST (no stamp required).
Credit-card holders may order by phone,

5 o calling 01-200 0200, 24 hours a day.
available by mail 14-day money-back option. ZX81 Starter
order. Pack and Printer and Paper offers are not

Offers subject to availability while stocks last. available by mail order.

packs at WH Smith, Boots,
John Menzies, Currys and
other leading Sinclair
stockists. Not

To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. ORDER FORM
Section A: hardwareTurchase o L B T ~ Section B: software purchase -
item Price  Total Item Price  Total
Qty Item Code £ £ Qty Cassette Code £
ZX Spectrum - 48K - 3000  129.95 ' FOR SPECTRUM L
ZX Spectrum - 16K 3002  999%% " L4/S Monitor & Disassembler 4403 1295
Postage and packing: 0029 495 N L3/S Zeus Assembler ) 4402 12.95
s ~ TOTALE ~ G26/S Flippit - 4025 9.95
) ‘ i P1/S Cattell IQ Test 4500 12.95
ZX81 Starter Pack and Printer and Paper offers are not available by mail order. G31/S Chequered_FIag ~ 4030 695
FOR ZX81
~ G26 Mothership 212§ 495
Signature TOTAL £
*Delete/complete as applicable. *Please charge to my Access/Barclaycard/Trustcard account no

*l enclose a cheque/postal order made payable to Sinclair Research Ltd for £
Mr/Mrs/Miss Address

|k | | prco1o]
e Circle No. 104 (Fleasepriny

ZX Microdrive information request

‘2 Please add my name to the Microdrive Mailing List, and send me a colour brochure with full specifications
of ZX Microdrive/Interface 1{ | (tick here). You can use the above form to send us your name and address.



—Feedback:I

| | 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.

You're just
away

(continued from page 8)
tyre — v.t. to put a tyre on. —
n. tyring
lan Tresman,
Elstree,
Hertfordshire.

Bad timing
IT WAS WONDERFUL to see that
the Newbrain was at last given a
place in your excellent
magazine. 1, and many other
Newbrain owners in this
country, sincerely hope that this |
will become a regular feature.
L J Fourie,
Pretoria,
South Africa.

Logo
I AM PREPARING a book on the |
use of Logo in the classroom.
The book is primarily aimed at
primary school teachers, but
will have some relevance to |
lower secondary school as well.
I would be very interested to
hear of any experiences teachers
have had using Logo in the |
classroom, and ways and means |
they employ to introduce the
skills and concepts of
computing to different age
groups of children. This can
include games, etc. All contri-
butions will be acknowledged
and postage refunded.
A P Mullan,
54 Copse Road,
Plympton,
Devon. |

Euromouse

I AM GLAD that my write up on |
the Computer Fair Euromouse
heats did not miss the boat
entirely, despite its long delay in
the post. I am sorry that it had
to be cut down to fit the
remaining space; particularly
sorry that an acknowledgement |
of the Judges’ efforts did not
appear.

| technological

and Control Division of the IEE
did a splendid job of ensuring
fairness. While
Brian Glover, well known TV
actor and the voice behind the
Tetley Tea folk asked the
contestants some searching
questions, Chris Hipwell,
publisher of Practical
Computing, lent an air of
authority to the judging.

I have already had an
encouraging response to the
announcement of a robot ping
pong contest, which appeared in
May 1983 issue of Practical
Computing. Over two dozen
letters have arrived including
one from South Africa and one
from Nato headquarters. They
stress that their robot will not be
an official project, nevertheless,
if this letter is read by a robot
enthusiast in the Kremlin we
might see a needle match.

John Billingsley,
Portsmouth Polytechnic.

Loading trick

I MUST SAY how very much 1
enjoyed the maze program by
Andrew Armstrong in the
August issue of Practical
Computing. There is no need,
however, for you to exclude it
from your games-of-the-year
disc. 1 find that a short loading
program seems to do the trick
without causing any problems

Give the program a suitable
name, for instance, Mazel and
save it on disc along with the
main maze program. To use,
Chain “‘Mazel’’ which will then
automatically load then relock
the main program. You will get
an error message ‘‘Bad Mode at
line 20”°. Ignore this, type Run
and press Enter. The program
should then run perfectly.

I expect other readers will
have devised other methods, but
I hope you find this useful.

Professor Harry Prime of R Dent,
Birmingham University, Harrow,
Chairman of the Computing Middlesex. [J

Loading trick.

10 ¥KEYO LO."MAZE"IMXTAPELZ2 !MF.T=9 TO TO

F~FAGE STEF 4:T!%EDO=T'!'PAGE:N. TiFABE=&EQ

OIMRUNTM
20 XFX138,0,128
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Yom one-step
easlest to understand integrated
accounting package available to

" And now there 1s Anagram Integrated
Accounts with integrated Stock Control - on
options.

Full integration: Anagram Integrated Accounts consists of Sales,

remarkable detail. All these are automatically updated when

you make an entry. In the version with Stock Control, creating
without the integrated Stock Control, can be supplied either
single-user, or multi-user for up to five machines for only £300
disk — compare that to competitive packages - and runs
successfully with the Commodore twin disk units. Integrated

Open Item or Balance Forward: Choose which system you want

for each account - you can even mix the two.

can set up budgets within each nominal heading to get

comparisons of ‘budget to actual at any time.

designed for busy people who don't want to

mess about with computers. They use ordinary \

packages ready for demonstration. If not, phone

Anagram and we will fix a demonstration for you.

] Anagram Systems’ Integrated Accounts
- 18, simply, the most comprehensive,
\ /'. Commodore users. It 1s the best reason
yet for choosing Commodore.
top of superb Anagram standalone Stock
Control and ledger packages. Just look at these features and
Purchase and Nominal Ledgers, Cash Book, and functions which
permit journal entries, file maintenance and report printing in
an invoice updates the stock as well as the other modules.
Single- or multi-user: Anagram Integrated Accounts, with or
extra per machine. The same goes for Anagram Stock Control.
Hard disk or floppies: Integrated Accounts is on just one floppy
Accounts with Stock Control and Sales Order Processing ideally
requires a hard disk.
Extensive analysis: Each sales invoice can be analysed across
ten nominal headings; each purchase invoice across eight. You
Easy to understand, learn and use: Anagram
Accounting and Stock Control packages are
book-keeping terms without jargon.
Your Commodore dealer should have these \
Or send the coupon. \
r—_——_—_—_—_

\Y APR, -
I To: Actionline Sales g‘” '?Q(a I
Anagram Systems, 60A Queen Street, g = =
Horsham, West Sussex RHI3 8AD s ‘:
PBrmnoS®

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

[J Integrated Accounts with Stock Contrel [J Integrated Accounts
[] Standalone Stock Control [} Standalone Ledgers

Name __

Position
Company __ |
Nature of business

Address

County Postcode ___
Telephone No —

Any existing CBM computer __

@f'E ANAGRAM SYSTEMS |
—\ q j 60A, Queen Street. Horsham, West Sussex
——. RH13 5AD Tel(0403)59551/50854/58153 ]

CUBM 1s & trademark of Commudare Business Machines (UK) Ltd AN/PCO/ 10
S D G B N e D GEEE RS s

® Circle No. 105
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LONDON COMPUTER CENTRE

SIRIUS 1

1.2 Mb Disk Storage £2195
2.4 Mb Disk Storage £2695
10. Mb Disk Storage £3995

NEC ADVANCED
PERSONAL
COMPUTER

16 bit 8086 128K Ram
2.4Mb Disk Storage
CP/M86 — MS DOS

From £1985

| EPSON OX10 |

Multi Fonts

SENDATA 800 SERIES
- ACOUSTIC COUPLER
A £220

* Compact, lightwelght, portable

* 10 hours operation from the
rechargable batteries

* 300 BPS answer/originate

“ Handset sensor on/off switch
* New crystal controlled

circuitry

“B.T. Approved.

€735 7
/ = s Upgradeabie Oom .
[MSsSesw  -><  Graphics
SUPERBRAIN 2

New TANDY

TELE-VIDEO

Dedicated
g ) Woriser | Model 4 806/816
e frgﬁ’. gféﬂ?s% RAM the Multi User
£1865 from £1299 Computer System
PORTABLES OSBORNE 1 | New ZORBA

EPSON :I'I&NmI?RY 100 If’ﬁ)sgtgoble
ontable with built-in u X
. Sl 2 P
in printer T é?sl‘r',?;f/al'ons‘ Large 40x8 char. ot lEESEIE 000000 | et storage
from £402 £433 — ' £1595
TEC F10 New JUKI 6100
:%ﬂfs’géﬁn Daisywheel 18 CPS
Bi directional .
Fast and reliable Diablo 620 compatible daisywheels f
21600 éﬁ?ggse reliability Diablo 630 g
protocols £399

) At 3 iNnONe

TOSHIBA
P1350

24 Needles - high speed
drafts 190 CPS Letter Perfect
Printing 100 CPS Addressable Pin
Graphics £1130 Options:

Tractor £87: Sheet feeder £520

3 TRAY AUTO
SHEET FEEDER

For originals,
copies and envelopes.

£695

EPSON
FX80
CPS

OKIl 84
200 CPS

£850
SINGLE New SHINWA
SHEET CP 80 MATRIX

FEEDER <37s| PRINTER

i

SUITABLE FOR MOST DAISY PRINTERS

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

80 CPS Friction and Tractor inc.
interface cable and paper £250

43 Grafton Way, London W1P 5LA (Opposite Maples)
Opening Hours: 10-7 Mon-Fri. 12-4 Sat.

01-387 4455 (4 lines) Telephone Answering Service After Office Hours Telex: 8953742
® Circle No. 106



| Hemel Hempstead, Hertfordshire. Telephone: (0442) 60244.

News: hardwar e

Expandable Spectrum host to add-ons

SPECTRUM USERS are about to be
inundated with a wide range of
hardware add-ons, making the
most popular microcomputer
into one of the most expandable
microcomputers. The main
product is the expansion
interface known as Interface I.
Interface I connects the
Spectrum to the new
microdrives, which are mass-
storage devices derived from
stringy-floppies. Inside a small
case is about 20 foot of very thin
video tape which hurls around
at very high speeds.
Microdrives can be chained
together with up to eight
connected to one Spectrum at
any moment. Each tape can

hold up to 100K of data, but |

often this is nearer the 85K
mark. The main drawback of
the Microdrive is that it is not
possible to transfer files from
one drive to another without
first holding the entire file in the
memory of the host Spectrum.
More to the point is the fact that
the tapes may not last for long
so users have to be very
fastidious about making back-
up copies.

The other facilities of
Interface I are a local area
network, which is invaluable for
educational users and may find
interesting applications else-
where. And an RS-232 interface
which enables a real printer to
be hooked-up.

In effect the Spectrum is now

ready to do some serious com-
puting, all that is needed is the
software and a real keyboard.
Students and some business
users will be able to have the
same facilities as a proper com-
puter, but in a more primitive
form and at a much lower
price.

Interface II, due to appear
later this year, will provide the
Spectrum with a much needed
joystick port just in time for the |
Christmas boom which seems to
be a traditional feature in this l
untraditional market. But what
will make the second Spectrum
interface essential is the port for
cartridge software. Expect some
breathtakingly good games to
appear around the same time.

Some Spectrum users may
feel that a microdrive is not
enough, and wish to
incorporate a real floppy disc in
their system rather than the
ersatz microdrive. To the rescue
of these users comes
Technology Research Ltd, with
a knight in shining armour —
the disc interface card. The card
supports any Shugart drive or
the new and trendy 3in. discs, as
worn by all the bright young
micros.

The interface costs £65 and
comes with a utility disc. A
complete system with two
drives, power supply and a case
is £285, a single disc system is
£195. Telephone Technology
Research Ltd, 01-699 5332. [J

Grundy calls in

the receiver

The future of the Newbrain
micro from Grundy Business
Systems is in doubt and the
directors are taking steps to
wind up the company. After its
successful launch Grundy
increased Newbrain pro-
duction, but sales in fact dec-
lined creating a cash-flow
problem. Further problems
were created by failure to meet
projected dates for the intro-
duction of system enhance-
ments, including CP/M. The
directors were unable to find
further finance, though it is still
possible that they will be able to

| sell the business as a going

concern, or alternatively sell
the design of the micro.

Intelligent cards
from Zenith

ZENITH DATA SYSTEMS has
introduced a 256K RAM card
for use with the Z-100 series of
computers, and any other S-100
bus machine. Z-100 micros have
128K as standard and can be
expanded to a total of 768K.
The card is intelligent in that
it can tell whether the
addressing on the bus is 16- or
eight-bit, it can also recognise
byte parity and low-power

consumption. Because it is on

The Apple plotter has four colours and can be used with paper or
tramsparent film in any size up to A3. Capable of working with the
Apple He and the II the unit will set the user back by around £700.
There is a wide range of accessories to support the plotter,
including a choice of four types of pen in eight different colours.
Further details from Apple Computer (U.K.) Ltd, Eastman Way,

Q
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an S-100 card it can be simply
inserted on to the bus by the
user with a minimum of fuss.
The 256K dynamic RAM card is
£520, for futher details contact
Zenith Data Systems Ltd,
Bristol Road, Gloucester |
GL2 6EE. Telephone: (0452)
29451. o

|
New 96K Lynx

THE NEW 96K version of the
Camputers’ Lynx is now
available at Laskys, Spectrum
and a number of independent
stores. Costing £299, the new
machine also includes the
printer driver circuitry omitted
from the original 48K machine.

Only 37.5K of the memory is
accessible to Basic, with another
24K available to machine-code
while the high-resolution
graphics are in use. Software is
available to exploit this. One
nice touch is that owners of the
48K machine can upgrade by
returning their Lynx to a dealers
and coughing up an extra £90.
The up-grade board includes an
extra 4K of ROM which has
printer driving routines
missing from original model —
together with some extra Basic
commands.

Fortune cuts

FROM THE beginning of
September the price of the
Fortune 32:16 computer has
been cut by 35 percent. There is
a wide range of model$ in the
Fortune series including 20, 10
and 5Mbyte systems. The single- |
user 20Mbyte system did cost
£9,245, and can now be

purchased for less than £6,000,
a 5Mbyte multi-user system is
reduced from £5,995 to £4,000.

IBR Microcomputers is the
main Fortune distributor in the
U.K. The company felt that the
higher price of the Fortune
meant that it had difficulty
competing with other 16-bit
micros in the stand-alone sector
of the market. The entry-level
system now costs only £3,950
and includes a SMbyte hard
disc. It was reviewed in our
January issue.

Seven card Spectrum

THE SPECTRUM only has one
expansion port, but the
expansion bus system from U-
Microcomputers allows up to
seven cards to be used in
conjunction with a special
backplane. So far there are two
cards that fit into the

backplane, a 1/0 card and a
serial interface, but more will
follow. For more mformatlon
telephone (0925) 54117/8.

(continued on next page)
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A plotter to
keep you out
of the red

BMC X-Y Plotter B-1000

The cost of multi-colour graphics can come pretty high
these days and some new plotters simply put you into the red
with very little in the way of power for money to show for it.

Now Encotel Systems bring you a plotter of the quality
you would expect from a company like BMC — at a price you
most certainly would not.

The new BMC X-Y Plotter B-1000 offers you a short cut
to business efficiency at the most attractive cost-to-
performance ratio you will find anywhere. From Encotel, the
price starts at just £745.

Four colour plotting on a generous A3 area is backed up
by a versatile graphics ROM package option with a choice of
three types of bar graphs, line graphs or pie charts.

Compact and lightweight, it can be fitted into any desk
space and easily moved around the office.

The BMC X-Y Plotter simply plugs into any
microcomputer with a centronics or R§232C interface
including Apple, Sirius, IBM, TeleVideo, Future Computers

and Superbrain.

ENCOTEL WEST

77 Laleham Road,

Staines,

Middlesex,

TN18 2EA

Telephone: Staines
(0784) 63466

Telex: 932905 LARCH G

ENCOTEL NORTH
Lockside Mill,

St. Martins Road,
Stockport,

Cheshire

Telephone: 061 449 0431

—
SYSTEMS

=NCOTE

ENCOTEL SYSTEMS

LTD.

7 Imperial Way,

Croydon Airport

Industrial Estate,

Croydon,

Surrey CRO 4RR

Telephone: 01 686 9687
01 680 6040

Telex: 8951921 ENCO G
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News:

(continued from previous page)
Legend helps Vic-20's
bad memory

THE VIC-20 is now good value at
around £100. But the one thing
the machine lacks is memory,
only having about 3.5K give or
take a byte. To plug this gap
comes a 27K memory board
from Legend Valley Computer
Systems of Newark, Ohio. One
advantage of the system is that
the board fits inside the Vic’s
case, and does not sit
precariously at the back like
most others. The boards cost
$129.95

Just in case you are curious
about this sort of thing, Legend
Valley is the ancesteral home of
the Hopewell Indians who now
sit around all day building
peripherals with their tribal
soldering irons. For more
details contact Legend Valley
Computer Systems, 1474,
Newark, Ohio 43055. 1]

Tape back-up for Hal
Winchesters on Apples

THE WINSTREAM 20 is a tape
back-up device for users of the
Hal Winchester discs on the
Apple range of computers. It is
capable of handling 20Mbyte
and is a fast and effective
security device, allowing the
hard-disc user to make a copy of

' shire. GU14 7QU. Telephona

!

hardwar e e

his valuable software and data. |

It will also work in con-
junction with the Apple Profile
disc system and, if used with the
right interface, a wide range of
other microcomputer systems.
For further details contact
Stuart Hamilton, Hal
Computers Ltd, Invincible
Road, Farnbourgh, Hamp-

(0252) 517171.

Epson on stilts

With Stilts attached to your Ep-
son printer you can put a 3in.
high stack of paper underneath.
Stilts cost £3.95 for the MX-80
or FX-80, or £4.45 for the
MX-199. Details from Pete and
Pam Computers. Telephone:

Rossendale (0706) 212321. [

e

The complete computer system

Computalab is just the thing for
the rich parent teacchers
associations to buy. It contains
12 BBC Model B-based work-
station with Econet interfaces
and complete provision for 24
children, right down to 24

black-coated aluminium hat

and coat hooks. There are two
large wall-mounted colour
monitors for classroom demon-
strations and a video cassette
recorder for playing back
educational TV programs.
Teacher has another BBC
Model B along with a disc-
based Acorn System 5§ file
server and an Olivetti ink-jet
printer. The price, including
air-conditioned building, is
£38,000. Details from Elliot-
Medway Ltd, Glebe Court,
Peterborough PE2 S8EE.
Telephone: (0733) 52151. [




/ Introducmg The Tandy

B Powerful Built-In
Software

m Retains Memo
Data When “Off”

® 8K RAM—
Expandable to 32K

49

8K RAM
Cat. No. 26-3801

CAPS
LOCK SHIFT

NUM

User Frlendly Softwan;e Built-In Interactive Software
Makes The TRS-BO = WORD APPOINTMENT
Model 100 Portable Computer ocesene - e i
Truly Revolutionary | B - p—
Imagine a computer on your desk so small, it can fit in TERMINAL | LIk | acomess
yourin-tray. The second you turnit on, imagine seeing a COMMBNICATIORS BOOK
menu of built-in executive management programs and v
your own files, ready forimmediate use. All revealed on [ —
an eight-line by 40-character LCD display positioned I — EXTENGED
just above a full-size keyboard. And when you leave the SOFTWARE BASIC
office, imagine a four-pound computer you can take

along, because it works on mains or batteries.

Stop imagining! The new TRS-80 Model 100 is the
computer you've been waiting for. As a desk organizer,
it's a phone directory, address book and appointment
calendar. It's a personal word processor, as well.
There’s even built-in communications software to [ .

access other computers by phone, using an acoustic | CallIn Today Or Send For Further Information |

. Computer Marketing. Tandy Corporation (Branch UK), Tameway Tower,
coupler | Bridge Street, Waisah, West Midiands. WS1 1 |

The Biggest Name
in Little Computers

Come and see the most revolutionary computer since

N I B
the TRS-80 Model | at over 340 Tandy stores and ! A::::SS |
dealers, including over 25 Tandy Computer Centres ! :
nationwide. | ecCircleNo. 108 leeeeeeercoea——— 2 I
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OVER 20,000 PEOPLE
CAN'T BE WRONG

ACT SIRIUS1

Powerful 1.2Mb data storage with 128K
RAM and including two of the industry

standard operating systems at 16-bit level,
CP/M-86 and MS-DOS. PLUS Basic 86.
Above are two very good reasons why more people have bought the ACT Sirius 1 than any
other 16-bit microcomputer in the U.K. Here are a few more:
ACT Sirius 1 is a superb user-friendly machine incorporating a comprehensive ‘soft’ keyboard,
a 12" high resolution screen for crisp, clear definition and a wide range of memory options
including a 10Mbyte Winchester version and a choice of three plug-in expansion boards.
The range of available software is simply unrivalled in the personal computer field.
Over 1,000 software packages now exist to provide complete solutions to
the needs of large and small businesses alike.
And of course the ACT Sirius 1 is backed by the strength and resources of ACT. The Pulsar
range of true 16-bit software for accounting, planning and word processing; ACT Training
Centres open to all; nationwide field service; a full range of printers and consumables.
And, the most complete and professional dealer network in the U.K.
Over 20,000 people are rightly convinced that the ACT Sirius 1 is the best machine
of its kind in the country.
CAN YOU REALLY AFFORD TO BE WRONG? At 3

2.4Mb data storage with a big 256K RAM for
the really demanding business applications.
Includes CP/M-86, MS-DOS and Basic 86.

ACT SIRIUS 1, THE UK’S BEST LT

SELLING 16-BIT
~ MICROCOMPUTER.

e Please send me
details of the ACT Smus1
J Name:
' Position:
Company:
. Address:

"ACT(UK) lelted

TelNo:___ - Shenstone House,. -
_ ' eCircle No. 109 Dudley Road, Halesowen, West Midlands B63 3NT.
Iy~ Telephone: 021-501 2284 - .
Telex: 337007

-
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Authorised Dealer

The right software @-wpia

Service Centre

for your application from =<

COMPUTECH FINANCIAL ACCOUNTING PACKAGES

Payroli £375
Invoicing and Stock Recording £295
Sales, Purchases and General Ledgers each £295

Also costing and group consolidation

COMPUTECH UTILITIES DISK

for reliable error checking copying,

diskette scan, interpret and patch, etc £20
VisiCalc, Applewriter and other Apple software (Prices on request)

COMPUTECH CHAIN MAIL

A mailing merging document processor which may

be used with text files, including random files and
Applewriter 1.1 binary files £45
COMPUTECH GRAPHICS DISK

for printing Apple pictures and graphs on Epson and
Microline (free with printers purchased from Computech)£30

COMPUTECH TERMINAL UTILITIES
Apple to Apple and Apple to mainframe from £4130

hard just
_ - hardware...jus
it I itches and j ide hard
‘ switches and jumpers provide hardware
plug It In o ' | ' ‘F ,' m options without soldering

— e | - =
- .
5 7 5 s X 1 -t -

COWMPUTECH DIPLOMAT
RAWM 1O

e (S) GOLOWNE SNSTEWS

¥ '-. -_‘ .; " _. : .‘-‘:;:. .5 il ~dd S

- - “DIPLOMAT VIDEO DIGITISER _\

" store a frame from video camera in afiftieth of a

A second, process and print — for Apple |l £195
- for APPLE //e, including 64K Extended 80 Column Card £345
DIPLOMAT PARALLEL Interface £80
DIPLOMAT SERIAL COMMUNICATIONS Interface £85
DIPLOMAT RAM 16 Memory Expansion £95
DIPLOMAT CLOCK/CALENDAR £80

LOWER CASE Character Generator with Applewriter 1.4.
enhancements £50
MICROMUX Data Exchange (Max 46 Ports) from £850

MATRIX PRINTERS, Microline and Epson with

graphics and up to 200 cps - from £222
MICROLINE Opftional Character Generator £15
DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh from £798

Prices exclude VAT, Cariage and Packing
For full detalls phone for daota sheets and a FREE demonstration

COVIPUTECH SYSTEMS

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

The Apple logo is a trade mark of Apple Computer Inc. VisiCalc is a trade mark of VisiCorp




Apple are releasing a new
operating system for the Apple
IT and Ile called Prodos. Aimed
at the professional software
developer Prodos resembles
SOS, Sophisticated Operating
System, as used on the Apple
II1. Prodos uses the same data
formats as SOS and provides a
similar Unix-like hierarchical
file structure.

Apple DOS will continue to
be the standard Apple II
operating system, but by
releasing Prodos Apple are
responding to the need for a

Apple Prodos

better development en-
vironment. Apple say Prodos
allows larger file sizes, more
efficient memory-management,
better response times, and that
it makes disc-based applications
device-independent.

Prodos will not be on general
retail sale until early 1984, but it
is available now to software
developers under licence. For
details contact Apple Computer
(U.K.) Ltd., Eastman Way,
Hemel Hempstead,
Hertfordshire HP2 7HQ.
Telephone: (0442) 60244. o

Micro replaces

maths teacher

Fun Mathematics on Your
Microcomputer, is by Czes
Kosnowski. The book discusses
mathematical principles with
lots of program examples and
games written in a non-machine
specific Basic. Published by
Cambridge University press at
£4.95, ISBN 0 521 274 516. [

Olivetti comes
in from the cold

MS-DOS can now be obtained
along with CP/M-86 for the
M-20, Olivetti’s heavily pro-
moted 16-bit computer. The
two operating systems come
together with an 8086 add-on
processor card for a price of
£200. With the card fitted the
M-20 should be able to read
IBM PC formatted discs. The
MS-DOS is MS-DOS version 1.

The M-20 has until recently
been out on something of a
software limb. The system is
built around the rather unusual
Z-8000 processor chip and
comes supplied with an Olivetti
own-brand operating system.
The new processor card turns it
into a more conventional
machine costing, with the 8086
card fitted, £2,695 for a system
with twin floppy drives.
Contact: British Olivetti Ltd,
86-88 Upper Richmond Road,
London SWI15 2UR. Tele-

‘ phone: 01-785 6666. W
{

Last One cheap
l on Commodore 64

The latest serious software

product to become available for
the Commodore 64 is DJ ‘Al’

|

well

Systems .
program generator, The Last
One. At £85, the price is lower |
than versions of the product for
other machines, in line with the
lower price of the 64 which

publicised

doubles as a home enter-
tainment machine.

DJ ‘A’ Systems has also just
released The Last One for the
Zenith Z-100 and the Hitachi
MB-16001 16-bit machines, this
time at the more usual price of
£330. Details from DJ ‘Al’
Systems, Station Road,
Iiminster, Somerset TA19 9BQ.
Telephone: (04605) 4117. o
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Fifosswriter

Ffoss’s Correspondent Word
Processing package for the
HX-20, the development of
which we described in Practical
Computing, March 1983 is now
on sale. The name has been
changed to Ffosswriter because
of a name clash with another
product, but it is the same
ambitious package as described
in the ‘“Computing on the
Train” feature.

What distinguishes it most’
from other text-editing
packages for the Epson is its
disc-like random access
handling of the HX-20’s
microcassette drive. It allows
the user to operate conveniently
with named documents and
makes block copying operations
between different documents
possible.

Supplied as a plug-in}
EPROM along with a 50-page
reference manual, Ffosswriter
runs on the HX-20 with or[
without the expansion unit
fitted, and costs £95. Full details |
from Ffoss Ltd, 112 Bath Road,
Slough SL1 3SZ. Telephone:
(0753) 820277.

Apple card

Advanced Logic Systems’
CP/M Plus card for the Apple
I and Apple lle is now
available in the U.K. At £300 !

News: software m——————

the plug-in processor card is
good value, it includes not only
the new CP/M Plus operating
system from Digital Research
but also an extra 64K of RAM,
CBasic, GSX Graphics, and
various software utilities. The
card uses the fast 6MHz version
of the Z-80 processor chip.
Contact Scope Systems, 13
Carlisle Road, Queens Park,
London NW6 6TL. Telephone:
01-969 9365.

Lots of art
for the BBC

BBC computer owners have two
new drawing packages to chose
from. Beeb-Art which is from
Quicksilva lets you draw lines or
shapes in any of the 16 Mode-2
colours and save them to
cassette. It costs £14.95 and
comes on cassette for the BBC
Model B, with or without
joysticks.

Easy Graphics from Hexagon |
Software is a similar package
additionally featuring rubber- |
band line drawing. Costing |
£13.50, Easy Graphics also
comes on cassette and runs on
either a Model A or B machine
with at least 32K of RAM.
Joysticks are not required.

More details from Quicksilva
Ltd, Palmerston Park House,

(continued on page 24)

BCPL, Forth and Lisp — three of the languages with the biggest
cult followings — are now available for the BBC computer. BCPL
is a structured language widely used in universities as an
alternative to assembler. Forth is becoming increasingly well
known for producing fast, compact code, and is ideal for machine
control and graphics applications. Lisp is a list oriented language
much used for artificial intelligence research and writing expert
systems. Lisp and Forth are available on either cassette at £16.85,
or on disc at £19.90. The user guides cost £7.50 each. BCPL is
more expensive at £99.95 for a pack containing the run-time
system on ROM along with other parts of the system on disc and
the user guide. The BCPL user guide costs £15.50 bought
separately. More details from Acornsoft Ltd, 4A Market Hill,
Cambridge CB2 3NJ. Telephone: (0223) 316040.
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THINK
SUPERBRAIN

\\

Choosing SuperBrain is good thinking SR e e et "
according to hundreds of happy users. : =rs G DEriormance efing, |\LUsEs
| satisfaction, user base size and prospects for
It came out top in an independent survey by the future.
beating Apple lIl, Sirius 16 bit, Zilog MCZ 2 SuperBrain scored highest — or equal highest
- — in every respect. Its future was rated
I F*ffi&’z : [wf_m ot | “excellent” — very competitive for many years.
g;l w mm—'ﬂ&w . All this comes in a compact, single desk top
' D—more than 1 E;ceﬂent—verymﬁeﬂﬂl.l__hfg(_ﬁm. - unit.
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s
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Hard Disk Upgrade

An integral Winchester hard disk upgrade available.
Encotel who pioneered this feature have supplied over
200 hard disk SuperBrain systems to companles
throughout the UK

Increase in Fast Access Storage 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.

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

with your SuperBrain

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.
There are five programs in the Microsoft range.

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
messages — all in background mode program.

| ————— — ——— ——— e

SUPEBRAIN ZE%-

Optional Resolution Graphics

A choice of high or medium resolution graphics
available. High resolution: 1024 x 512 Pixel graphics
128K 1/O Mapped. Price £660. Medium resolution:
gzllgsx 56 Pixel graphics 16K /O Mapped. Price

Rental Facility

Encotel have a pool of equipment available for short-
term rental at attractive rates. Minimum period is one
week.

The SuperBrain is available on this basis — rent starts
at only £25 per week including printer.

In addition, full leasing facilities can be arranged on all
capital equipment.

SuperBrain Dealers

MIDLANDS AND NORTHERN ENGLAND

DUDLEY Independent Systems Ltd 0384 236934

LEICESTER Scilex Ltd 0480 58022

STOCKPORT Microscope 061-499 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

LONDON W1 Bondbest Ltd 01 580 4273/7249

LONDON WC2 Systematica Ltd 01 836 9379

p= 5

SOUTH EAST ENGLAND

BRENTWOOD Direct Data Marketing Ltd (DDM) 0277 229379
GUILDFORD AFK Associates Ltd 079 82 3758

HORSHAM Sussex Microsystems Ltd 0403 68701

WEST COUNTRY

MELKSHAM Advent Data Products Ltd 0225 706289

WALES

GWYNEDD C.P.L Ltd 075 881 2053

IRELAND

CASTLEBAR Delta Microsystems Ltd Castlebar 22632

GALWAY Associated Micros Cork (021) 871669
Galway (091) 68506

SYSTEMS

=NCOCEL

Britain’s specialist microcomputer distributors

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

Tek 01 686 9687 01 680 6040 (six lines)

Telex: 8951921 ENCO G

ENCOTEL SYSTEMS (WEST)

77 LALEHAM ROAD

STAINES MIDDLESEX TN18 2EA

Tel: (0784) 63466 Telex: 932905 LARCH G

@ Circle No. 111




For LOW...LOW...LOW... prices
you nheed only one number —

0962 66191

We have a surprise for you...
an offer you cannot refuse!!

Whether you need only a few diskettes or many computer systems,

we can save you a great deal of time, money and effort . . .
all you need is ONE NUMBER ...0962 66191.

Why not call today and ask for a quote.

We supply all major brands of computers, printers, diskettes,
ribbons, efc.

DISKETTES PRINTERS COMPUTERS

RIBBONS EPSON APPLE
DAISYWHEELS STAR COMMODORE
FLEXYDISC BOXES NEC 1BM
CUTSHEET FEEDERS  TEC SIRIUS
COMPUTER TEXAS BBC
STATIONERY ANADEX EPSON
RICOH TEXAS
QUME

* Official orders accepted
* Nationwide maintenance contracts M
availoble on most products.
50A Stockbridge Road, Winchester, Hants. SO22 6RL England  Tel: Winchester (0962) 66191 micro mirOCIes

® Circle No. 112

.0
\
»w BACKUP VISICALC
7 AND ALL YOUR VISIS
Copy Il Plus is a versatile software back-up system, capable of
backing up all visis, as well as most other protected software. COPY ’l PLUS
Its fast — only 45 seconds for Fast Copy, less than three minutes for
COPY
Its simple — menu driven for ease of use with full instructions on
backing up dozens of popular programs.
Its comprehensive — it includes all the file handling and DOS utilities COPY
you will ever need.
Its priced right — at around half the cost of similar competing
products.

Copy 1l Plus — only £35 + v AT

Send cash with order, or quote your Access or Diners card number to: EEE mmmﬁ

Orchard Software, 17, Wigmore Street, London W.1. Telephone 01-580-5816. Dealer enquiries welcome.
® Circle No. 113
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GRAPHICS — DATA CAPTURE — MEDICAL PHYSICS ~- VIEWDATA —
SECURITY — FACSIMILE — DESIGN ~PRINTING —- BADGES —
CONSUMER TEXTILES — ILLUSTRATION

We captured this little manikin running to see a demonstration of the versatile

DIPLOMAT VIDEO DIGITIZER

£195 (Apple 1[+)
£345 (Apple / /e, includes 64K Extended 80 Column Card)
Plus Carriage and VAT .

Details and demonstrations at PCW Show, Stand 345, Hall B, Lower Level (Pete &
Pam) and COMPEC 83, Stand 718, National Hall (Computech), your nearest
Apple Dealer, or the manufacturer:

EEMELTEEH

SYSTEMS

168 Finchley Road London NW3 6HP
Tel: 01-794 0202
Telex: 268048 EXTLDN G

® Circle No. 114

Just plug ’
in a Sola.

Sota Minicomputer Regulators and Mini UPS systems replace
the dedicated line plus provide greater protection against
power line disturbances.

FOR MORE INFORMATION ABOUT THE SOLA POWER
PROTECTORS CONTACT:

28 LURKE STREET A UNIT OF OENERAL BIUNA%
BEDFORD MK40 3HU, ENGLAND L

GNP oL A-BANNER

TELEX 826431 (EUROPE] LTO
® Circle No. 115

24

{ versions

—— News:

(continued from page 21) i

13 Palmerston Road,
Southampton SOI1 ILL.
Telephone: (0703) 20169. And
from Hexagon Software, 17
Straits Road, Gornal, Dudley,
West Midlands DY3 2UR.
Telephone: (0384) 232992. [

Sharp and Tandy
statistical forecast

Easi-Trend for the Sharp
PC-1500 and Tandy PC-2
pocket computers enables users
to identify trends and make
forecasts from entered data. |
The program comes with a
manual explaining statistical
forecasting, and costs £19.95,
including VAT. For more
details contact Elkan Elec-
tronics, 11 Bury Road,
Prestwich, Manchester M25
9JZ. Tel: 061-798 7613. M

Specific packages .
for Commodore

Specific Software has released a
range of tape and disc-based
programs for the Vic-20 and
Commodore 64 to do invoicing
and sales and purchase
accounts. Specific say the disc
can handle 300
accounts and up to 2,000
transactions, while the cassette

softwar e =—

versions are good for 60
accounts and 300 transactions.
Prices range from £20 for a
Vic-20 invoicing program to
£150 for disc-based sales
accounts with integrated
invoicing for the Commodore
64. Details from Specific
Software Ltd, 10 Farlands
Road, Stourbridge, West
Midlands DY8 2DD. Tele-
phone: (03843) 73377. ]

Image analysis

system on
ACT Sirius

Digithurst’s image-analysis
system will now work with the
ACT Sirius computer. The
Microsight image-capture
package consisting of video
camera, interface box and
software achieves a resolution
of 256 by 256 pixels and costs
£495. The Microscale software
suite consisting of programs to
manipulate images and measure
perimeters and areas costs £295.
Versions of the system are
available for other micros
including the BBC and Pet
computers. Contact Digithurst
Ltd, Leaden Hill, Orwell,
Royston, Hertfordshire SG8
SQH. Telephone: (0223) |
208926. o

The new software package '
called The Word processor is
not quite what it seems. It is the
King James Bible on disc. The
complete text is contained on a
set of discs along with a
program which lets you search |
the scriptures for any word or |
phrase you wish to refer to. Ap- |
ple and IBM PC versions are‘

|

available from Pete and Pam
Computers at £149. Contact
Pete and Pam Computers, New
Hall Hey Road, Rossendale, |
Lancashire BB4 6JG. |

Telephone: (0706) 212321. [

Hewlett- Packard
integrated packa;

MBA, the integrated
spreadsheet, graphics and filing
package from Context can now
be obtained for Hewlett-
Packard’s new 16-bit
68000-based machine. Context
MBA’s core function is a
spreadsheet of 95 columns by
999 rows. The user can enter
text, numbers and formulae in
any cell. As any cell can hold up
to 8,000 characters MBA can be
used as a database and as a
simple word processor. The
package allows you to do
sorting and searching
operations and to construct
several different kinds of graphs
from cell data.

Context MBA is already
available for the IBM PC,
requiring the 256K RAM
expanded system to run. The
standard HP Series 200 model
16 comes with half a megabyte
of RAM and uses the powerful
68000 processor, so it is well
suited for this type of large,
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Which home computer gives

Software dealer
o Sl you so much software for solittle?
fi deal BD Soft
e eally wop tiading. | Entertainment for all: Music Maker £2995 GraphingPackage ~ £29.95
Davi Video Chess £3495 Alligator Mix £2495 Structural Engineering
Susan Ben-David, who owns the ; Sl £24.95 Lib £2995
company, is closing it down and %A““Chman, l . £%g‘85 Shen ‘;,\dd“‘g‘ . £24‘9 5 p v Aids 2 (1093
joining Softsel, the large ar}s]ecl (Optional Speec )gz 492 Demo |t;\c/>1p ivision £24.95 l)rogramn'qng A¥ds : s
American software distributor | Othello i ragon Mix 4. rogramming Aids !
: Tunnels of Doom £2495 Minus Mission £2495 Speech Editor £19.95
which has recently set up an |, o o Cartridge  £2495 Meteor Multiplication  £24.95 P ingAids1  £1195
"operation in this country. Susan venture Lartridge : Toexfs}?rT k:ntlers?Olron e rogramming Aids .
Ben-David’s job as product | Additional Adventure Games: Ad ditiorz’%ugtraction | £1995 ProgrammingLanguages:
services manager includes the all at £14.95 Addition Subtraction 2 £1995 PASCAL Editor £99 95
task ‘of selecting British and Adventure Land Multlil lirc‘ationra 0 €1995 PASCAL Linker £79.95
European software for Mission Impossible Divisirc)m £1995 Extended BASIC £69.95
distribution by So ftsel Voodoo Castle Numeration | €1995 TILogo £69.95
worldwide. a | TheCount ) £19.95 Ed_itpr/ Assembler £69.95
SmeQine o Dblammie i Moy | 295
More packages for PyZann% of Doom Beginning Grgmmar £1495 ompiler -
BBC ! Ghost Town Number Magic £1495 A QK Applied Systems
accounting Savage Island Hangman £1195  Knowle dge:
Six disc-based business |  Golden Voyage Teaébxgcl)érselextended €195 Hide and Seek th.a.
packages for the BBC | 5. Begi BASIC T, €995 Number Gulper t.b.a.
Computer have been  “NOoiiSpeech) £2495 o ST CollinsEducational:
announced by HCCS, Covering | T [oaders £1995 Home Organisation: T109/4A Starcer Pack ] £9.95
nominal, purchase and sales Ea A £19'95 Personal Record Keeping £39.95 TI—99 /aA Starter pack 7 £9‘95
ledgers, stock control, order | kol Trail €1995 Personal Report TI:99 /4A Gtarterwa ¢ ‘
processing and payroll. Each | [ e £1495 Generator £39.95 Pack 1 BN AR €995
package costs £59.95 and canbe | T, hgrone Ciry £1495 HomeBudget £24.95 _n—gagc/ 4A Game Writer :
used on its own or as a module | Connect Four £1495 Home Financial Pack 2 a s £9.95
integrateq with the other | vijeo Games 1 £14.95 Decisiqns o £24.95 Che:s Learner Pack €9.95
packages in the range. petalls Hunt The Wumpus £1495 Personal Financial Aids £11.95 Hecarllicrmsne €995
from Home and Continental | Five-A-Side Soccer £1495  Other Applications:
Computer Services Ltd, 22 Amazing £1495  |nvento PP : oL Ivan Berg Software:
Market Squate, Biggleswade, | Arrack £1495 oY 8505 Maths Tester ] £9.95
Bedfordshire SG18 8AS. | Blasto £1195  Maling Lot 8505 Maths Tester 2 £995
Telephone: (0767) 317300. [ | Blackjack & Poker £1195 T Witer - Physic; Tester £9.95
| ZeroZap £11.95 (Word Processing)  "£85.95 CB:_hTm'SEP' Tester gggg
| OldebutGoodies]  £1192 duleiglin (Sproad Human Biology Tester  £9.95
1€S bu 00dies 5 Sh . £8595 .
Oldies Bgt Goqdies 2 £11.95 Statisgz; rogram) £5495  Bond Associates:
Market Simulation £1195  Terminal Emulator £4995  Eagycale ) £49.95
Maths Routine Library ~ £29.95
Educational: Electrical Engineering Little Genius Ltd:
| Early Reading £29.95 Library £2995 Scrabble £2995
‘Andi ilable at all these dealers?
nais aval cata €S€E I'S.
All branches of: Carvells-Rugby d Micro Value - Amersham, Bucks.
Argos, Comet, Dixons, Combined Trading - Hatfiel Midshires - Crewe
’ Greens of Debenhams, Computer Supermarket — Milequip - Gloucester
John Lewis, Rumbelows, Manchester OEM Computers - Rugby
Wigfalls, Zappo. Cotton TV - Peterborough Parco Electronics — Honiton
multi-function general package. ‘ Major branches of: Dean and Son -London REW -London

Thé HP keyboard’s unusual
cursor-control knob can be used
to scroll around inside Context
MBA. ‘
Context MBA for the HP
system costs £593. A Model 16 }
system with twin Sony
microdrives costs £5,213.

Robox-Glasgow

Science Studio - Oxford
Selfridges - London

Star Trek Video - Wigan

Toy and Hobby - Wigan
Universal Warehouse — Reading
Video Palace - London

Vision Store - Kingston

Delta Electronics - London
Densham Computers —Poole
Desk Aids—Southampton
Dodar - Ashton

Fenwicks — Newcastle

Galaxy Video - Maidstone
Hamleys - London

Harrods- London

Asda, Binns, Computers for All,
CO-OP, Currys, Fine Fare, Ketts,
Photomarket, Rymans,
Spectrum, Telefusion.

And at:

ABC Computers - St Austell
Akhter —Harlow

Anglia Audio - Bedford

Details from Personal Anglia Sound - Stevenage Heffers - Cambridge Welwyn Dept. Store -
Computer Literature De- | Audio Marketing-London Hyman Computers—Manchester Welwyn L
partment, Hewlett-Packard | Audio Vision -Faversham Landau - Sutton And many other leading
Ltd, Customer Service Centre, | Dagnall -Stafford Lion House - London Computer Stores.

Berkshire RGl11 5DZ.
Telephone: Crowthorne (0344)
773100. o

Turn the page and see
| the unbeatable.
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Theunbeatable
T1 Home Computer.
Its all the computers your
family will ever need.

Buying a home computeris something
you have to get right first time. It's too
late when you've got one to find it
won't take plug-in software. Or can’t
be programmed without an expensive
accessory.

The TI1 Home Computer is a
real computer system
The TI Home Computer has got the
memory power you might expect
from more expensive computers, built
in. Atits heartis apowerful TMS 9900
16-BIT Microprocessor. Most other
home computers have only an 8-BIT.
And you can expand the memory
from 16K of RAM up to 52K.
The total memory capacity is

114K Bytes.

A wide range of

software for everyone
Another feature that makes the TI
system so powerful, yet so easy to use
is Solid State Software.™ These plug-
in cartridges cover everything from
space games like Parsec™ to teaching
maths, managing home finances and
composing music. And the range is
getting wider all the time.

It even has what
professionals look for in
a home computer

CPU: TMS 9900 16-BIT, plus 256-byte
Scratchpad RAM.

Memory: Total 114K bytes; 26K bytes
ROM internal; up to 36K ROM cartridges
external; 16K built-in RAM expandable to }
52K bytes. _
Keyboard:48KeyQWERTY,alphalock,
function key auto repeat.

Sound: 5 octaves, 3 simultaneous tones,
noise tone.

Colour: 16 foreground and background.
High resolution.

Interfaces: Cassette, TV, 2 joysticks,
main peripheral port.

™ trademark of Texas Instruments.

More than one

programming language
The standard programming language,
TI BASIC, is built into your TI
Home Computer.so you can begin
programming right away. But there’s
an expanded range of optional
languages like Extended BASIC, TI
Logo, USCD-Pascal, TIFORTH and
Assembler

With these you can fully expand
your programming skills.

A wide range of peripherals
Most computers lose alot of memory
when you add peripherals. The TI
Home Computer is different. Every
peripheral comes with its own built-in
programs to keep the loss of memory
to a minimum.

The convenient Peripheral
Expansion System houses up to eight
peripherals. Additional hardware
cards simply plugin. You can evenadd
a complete Floppy Disk Memory
System.

The peripherals include memory
expansion, RS232 Interface, P-Code
card and more. There’s also a
sophisticated matrix printer and Solid
State Speech™ synthesizer —which
you can use with your own TIBASIC
programs.

A lot more for no more
The TIHome Computer gives you so
much more without costing more.
At today’s price it’s exceptional
value. Take your family round
to try one. If you never try .
it you'll never know what /]
you’re missing.

TEXAS
INSTRUMENTS

Creating useful products
and services for you.
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NETWORK

* The Network will support over 30 terminals * Message facility

+* 11.8 Megabytes Hard Disk Storage * Shared or local printer

+ Global drive with common read only files * Terminals can support local floppies

* Password protected, read/write files +* Fully intelligent terminals with dual processors
* Common read/write files with file locking & 64K System RAM

Limited number of Dealerships
available in the UK.

QUANTUM COMPUTER SYSTEMS LIMITED. THE LEEDS COMPUTER CENTRE '
55, WADE LANE, MERRION CENTRE, LEEDS LS2 8NJ e
Telephone (0532) 458877

la
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““At last in its proper setting, the infinite
has assumed a respectable place next to
the finite, just as real and just as
dependable, even though wholly
different in character. Whatever the
infinite may be, it is no longer a purple
cow.”

Edward Kasner and James Newman

Mathematics and the Imagination, 1940

IN GODEL'S arithmetisation of
mathematics, the key concept is that of the
Godel number. Hilbert, in 1904, had
noted that symbolic logic could be treated
as though it were a branch of elementary
number. But it was Godel, in 1931, who
worked what this actually implied in
practice. The method was directed
towards Russell and Whitehead’s
Principia Mathematica, and an English
translation of his original German title
might be *‘‘on formally undecidable
sentences of principia mathematica and
related systems.”’

Godel starts with a set of basic axioms
of number theory which effectively
correspond to three of Peano’s axioms of
number:

@ the successor of any number cannot be
zero;

@ if the successors of two numbers are
equal, then the two numbers are also
equal;

@ and if a certain property is true for the
number zero, and if true for any number it
is true for its successor, then the property
is true for all numbers. The latter is the l
axiom of mathematical induction.

In Godel’s logical symbolism, the
number zero is shown as 0, the number
one is shown by {0, the successor of 0, two
is shown by ff0, and so on. There is only
one primitive number in his system and
that is 0, all other numbers are the resuits
of operations on that number using the
primitive f. Other primitives are simple
variables, for example, X in his first axiom

~(fX =0)
it is not true that the successor of any |
number is zero. These primitives are used
to create secondaries, more complex
arrangements which on analysis end up
being - assertions about numbers or
variables.

At a different level there are secondaries
which involve propositional expressions,
or expressions which can be turned into
such, and assertions about the relationship
between the elements implicated. For
example, in his second axiom

fX=fY —»X=Y

if the successor of X is equal to the successor
of Y, then X is equal to Y. Either
side of the implication is ultimately
composed of primitives but the
implication is of a different order of
things.

In the 1931 article Godel starts his
arithmetisation by associating each of the
primitive signs in his symbolism with a
natural number.
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Random access

Symbolic

logic

Boris Allan continues his analysis of Godel’s work in
relation to threaded interpretive languages.

Symbolism 0 1
and natural f 3
numbers. ~ 5
: 5 7

P 11

( 13

) 17

X 19

\E 23

and so forth — any scheme of assignment
which uses the prime numbers would
obviously do. The Godel numbers for
these primitives correspond to the
addresses of the locations for primitives in
threaded interpretive languages. If you
show a property of X, that is a higher
order type, by X2 then this is given the
Godel number 19° 2. A property of a
property of X is X3, with a Godel number
19" 3, and so on until infinity.

A secondary in a TIL or threaded
interpretive language also has an address,
that is, a number, and that number when
used points to an unambiguous set of
further addresses, which are either the
addresses of primitives or further
secondaries. The Godel numbers of
primitives are associated in a special way
to enable the content of any formula to be
established from the Godel number of the
formula.

The third of Godel’s axioms is

X2(0).X P(X2(X))-»X2(fX))= X P(X2(X))
that is, if there exists a property of X which
is true for 0, and if, for all X, when true for
X it is true for the successor of X, then the
property is true for all X. Note
that mathematical induction cannot be
expressed in a single axiom without use of
a variable of a higher type that is X2.

The implication —& is not one of
Godel’s set of primitive symbols, but as A
—> B is the same as ~ A v B, part of the
above can be re-written

X P(~ X2(X) v X2(fX))

which has the Godel number

219311513575+ 11719°2 =
.ox 47 17

This number, though large, can be

unambiguously factorised into its

constituent elements so that you can

always reproduce the formula. If the
numbers of formulae in a proof, a proof is
no more than a sequence of logical
formulae, are F1, F2, F3, ... Fn, then the
Godel number for the proof is
2 F1#3 F2%4 F3%5 F4x*. .

and this method associates one and only
one number with each formula or
sequence of formulae. Thjis is the
arithmetisation of mathematics — a
bootstrapping exercise.

The threading through addresses which
characterises TILs has a very close
analogue here. You have a Godel number
which is factorised at the first level; you
have a TIL word which produces a series
of addresses; some or all of the numbers
which arise from the factorisation have
then to be factorised to produce further
numbers; some of the addresses lead to
sets of further addresses. The process
continues, on both accounts, until you
reach the system primitives.

The transfinite numbers are shown by
the Hebrew for A, aleph, but to save
typographical contortions I will simply use
A — though still calling it aleph. A few
characteristics of the first transfinite
number aleph-null, A(0):

A(0) = A(0) + 1
A(0) = A0) + A(0)
A{) = A(D) * A(0)

though -
A(1) = A(0) A(0)
where A(1) is the next transfinite number,
aleph-one. If these strange equalities are
studied, it is obvious that they contradict
Peano’s axioms, for one property of zero
is that it is different from its successor. So
is it always possible to unambiguously
factorise a Godel number, is there some
point at which the number is ‘‘too large’’?
Return to the TIL. There comes a point
at which the physical confines of the
computer memory mean that we cannot
extend the words in the memory any
further. A TIL is manageable, it respects
finity and it also asks for the mechanism
by which an operation is to be performed.
A word may, for example, refer to itself —
a TIL asks what that self-reference means
in practice.
Any secondary in Godel’s scheme will
{continued on page 38)
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Why all other spreac

In the early days of micros, the first
spreadsheets appeared, using complicated cell
co-ordinate references to define plans.

This made the most of limited com-
puting power but plans were tricky to write,
and difficult to read later.

Today’s micros are much more sophisti-
cated but all the spreadsheets are more or less
the same as they always were. All that is,
except PlannerCalc and MasterPlanner.
Described in a recent university report as
.. the best spreadsheet package currently on
the Market) PlannerCalc and MasterPlanner
are true business aids.

Dyed in the wool calc freaks won’t like
them but businessmen will.

NEW USERS START HERE

PlannerCalc at £85.00* is now accepted
as the first choice for people new to financial
planning.

Designed for 8-bit micros, it boasts the
kind of features that you’d expect to pay twice
as much for (Buy PlannerCalc’s nearest rival

immediately see their effect on every-
thing else in the model. J
It comes with et

the best manual
on the market and
it’s suitable for
most micros with
a™CP/M 2.2
operating system,
64K of memory,
giving at least 900
cells, minimum
screen width of 80
characters and 2
floppy disc drives.

MUCH MORE POWER,
NOT MUCH MORE MONEY
MasterPlanner is the most powerful
spreadsheet system currently available wit
its increased matrix size, 2000-3000 cells o:
most 64K micros. (But at £245* it certainl
isn’t the most expensive.)

THA /
Business Planning on a

Consolidation of models, allows you t
create separate plans for each department an
then combine them into an overall compan

Transtec Lid Gospart Datapowes U1d Stag Termmats Lud Richmond
02121277462 Yauriberry L 01 437 59%¢ o a3 Trfech Camputer Servc
Sy 1 € 10379 235846 o T - 01 984213
SIRCS Lig Grantham Ik 01 861 2266 Ruttand
1078462022 The Soh Option L Sumoct BT Mecrmpeci L1g
CPS {Data Systems) L jos76i 86071 L. 01 2500505 (;m:m
9
SEER Hppendsn o g0 o O 08 s 4
Gom Inagon 1td
ity e 828242} Dantedae Lit ]
1027612897 Hasbgs e r Soulhampton
Cambridge S Computer DIR Computer ranEa) “,"‘W"“ w Atan Systems L1g
Business Comouters Semnces L Systems L (s (0703) 38740
Cambadge) 134 (04) 118190 0 133335 Whispa L1g St Albans
0223357130 o] = 01556 8151 Simatsmpiser
Canterbury Haneysett Compulers Lig b Matver
Kent Bwto Sysiems (041) 21904 foransohere Lt Waivern bcto Systems 72N 77700
(022750200 s OT’:; b (06845} 68500 St Helier
futea Ly Mckesgh Business Sysiems Lig :lesshfm 7 ('o';u'yov‘;a;: Cemmre
L 't Syslems
02271830083 10462 50386 m e (0225 106361 Thamas & Company Ltd
Carat Huggersheid aroge e endti s 77100
Sowsmngs Computer WMcrsiogica Systems 016" 8321 0225 70213
Semmces Lit owyeso o oo y Hestbbeel
10722) 36825 Ludhouse Computing LW Midhurs! Fepson Conpues
Ipswch 0 6194321 Wardsh Automavon LI G
Chatham Anga Wcrgsystems {073081) 6641
Wedmay Computers Ul 1OM3) 140046 e aiFereacliv Whes! Drayion
(06341 826080 L ; 01 3736607 Miton Reynes il
eamingion 5p3 Perxcom Dala
Chesterbeld P Wayiar Bowiness i En
Hastar Computer Sysiems 109261 30209 e g 1098) 614747 Weston Supes Mare
(0246} 207048 e 01 688 3836 - Fastem Lid
Clevedon Lexcesir Wacro Centre e § Triie S U1g CEILTD
it 105331551869 Il S (086) 28472 Mobntee
stems Lt Microncs T o ysiems Lt
QI8 157 Lsbum e Notiogham 0932 52046
WEM Flectronc Ltd osense
Doncasler (08452) 18413655 Nobis (UK) L 106074) 69117 Wnchester
Brarstar Computer 01 9000421 Sodular Offce
Comtee Liverpool Qebord | Systoms L1
(0307167135 BEC (Lverpool) Lig Pinewood Comouters Lid ?"“ = 1092) 55759
(0511283578 01-504 0403 ppLems
Dubln e (0431613 2697 oo
Transtec Ltd London P W Hare & Assocines Raylegh ¢ Business
10001) 118521 80 Computer Syems 1) 1D S P e iy vt
Fareham Az a2 Auchwves UK. Lig 0268 743978 Yeowl
Ssiinigily L1d B nformaton 0l £z Redcar LT
GasTExE 0 Sratems Software Lid Rpplesiop 0935) 17000
01 173303 01 3879927 (0642) 74707

and you'll have to.)

Unlike all other‘calc’products | %
it allows you to enter calculations | &
in a language you understand. | fz....
Plain English. o

m?%lsm"wmmm

For example: -
LINE | SALES=100,150.175.210 s
LINE 2 EXPENSES=GROW 70 BY 15% FOR 4 i
LINE 3 NET=SALES—EXPENSES sy
LINE 4 CSALES=CUM SALES e
COLUMN 5 YEAR=SUM OF COL | THRU COL 4 e

So it’s much easier to use. Sy

0259 676%HS

It uses the popular “spread- | &5
sheet” approach with a window | g
that can be rolled in all directions. |

w21

Which means you can enter | sz~

Metcator Computer
new figures and rules and i
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sheets are out of date.

plan. Data transfer to word
processing and other systems
lets you incorporate figures in
reports and output to a data
base. It also has extensive
formatting facilities which
means you can produce reports
that wouldn’tlook out of placein
the board room.

» It can store up to 25 stan-
dard reports to run when you need them. It’s

got full WHAT IF? analysis and direct

# editing of both spreadsheet and logic display.

JUST AS EASY TO USE

All this increased power doesn’t mean
you'll need a degree in advanced computmg
to understand MasterPlanner.

It works on exactly the same |
system as PlannerCalc and models
written on PlannerCalc run without 2
modification on MasterPlanner.

16 BIT VERSION

A new version of Master-
Planner has been specifically designed
for the 16 bit micros like the Sirius 1 ~F
under ™CP/M-86 or the IBM personal using
either CP/M-86 or ™MMS DOS 1.1. With a vast
matrix size of over 7000 cells on 128K and
even more with larger memory, you'll at last
be able to make the most of your micro.

ULTIMATE POWER

Fastplan is the top Comshare micro
planning system.

It’s file-based, allowing development of
large scale models; with a staggering 18,000
cell matrix; full financial functions plus back-
wards iteration, file input and output; and
much more. Yet, because it can be menu
driven it is easy to use. For the full story, tick
the Fastplan box when you return the coupon.
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OVER 10 YEARS EXPERIENCE

When you invest in MasterPlanner or
PlannerCalc you're not just getting the best
software money can buy.

You're also getting thé](ind of back up

| and after-sales service that only a company
J of Comshare’s track-record can guarantee.

If you’d like to know more about any
product, callin at yourlocal dealeror fill in the
coupon and send it to us.

COMSHARE

Making the computer make sense.

*CP/M and ™CP/M-86 are the registered trade marks of Digital Research Inc.
Comshare Ltd.,32-34 Great Peter Street, London SW1P 2DB. Telephone: 01-222 5665.

*Plus VAT and post & package.

I Plem nend me: I
| Product l Micro Op System |Disc Size| K mo“m
| Plaﬁercdc TCP/M22 | 8/5W
@ £99.50
| I

| MasterPlanner | TCP/M22 (&7 ‘I’ .
| | @£28295

[MasterPlanner| IBMPC  |MSDOS11| 85w
== !
MasterPlanner
I
|
|
I
I
|
|
|

(8 bit only)

[ crme86 | 85w | 1
|

All prices include VAT and postage & packing TOTAL 1
|
R
I enclose a cheque/postal order for £ made payable to Comshare Ltd.
Please debit my Access Card No. for £
m E Barclaycard No. for £
Signature
Name ——

Address
| Tel.No

|
|
|
|
|
|
|
Please send me information about Faslplan | |
|
|
|
|
|
|

Comshace reserve the right not to accept anyorders. A ny acceptance will be subject to Coms hare’s terms and conditlon:
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Shopping fora Micro —

BUY AN

J

The Personal'
Solution

APPLE lle

Apple lle

Disk Drive
with controller
80 Col Card

£899

Apple lle

Monitor

Colour Monitor

Disk Drive
Without

80 col+ 64K

Applewriter

Quickfile

Multiplan

Microsoft CP/M

The Business
Solution

APPLE 1l

Apple Il 256K

Monitor Il

SOS System Software £1999
with Apple Il emulation

built in disk drive

Apple Ill 256K
Computer as above £2800

plus Profile 5mbyte
hard disk

Applewriter 11| 1
Visicalc I 1
Quickfile i

(All 3 packages for £295)

Complete range of invoicing, ledgers
and stock packages available.

sappla

Revolution

W

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

PRINTERS

EPSON FX80 £375
RX80 £265

MX100 £399

82A  £299
92 £439

diskettes.

THE SUPPORT PACKAGE

Training — free half day course to take you from an appreciation of
the Apple computers to an understanding of
applications packages. Specialist courses are also
available.

Installation — on your premises for a small extra fee.

Ongoing Support — handholding on both software and hardware.

One full year’'s guarantee on all parts and labour.

On site maintenance contract available.

Comprehensive range of software, supplies, listing paper,

ALL PRICES ARE EXCLUSIVE OF VAT

For computerised solutions to business problems contact

SIMMONS MAGEE COMPUTERS LID

13 YORK STREET, TWICKENHAM, MIDDLESEX TW1 3JZ

01-891-4477
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AT LAST.THE
132 COLUMN
PRINTER
FORTHE
BUSINESS

MICRO
COMPUTER
USER

The MT180 matrix printer is setting the standard in price/
performance for the business micro user. The 160 cps
gives you high throughput whilst its standard 132
column width is ideal for the latest accounting and spread
sheet software.

With the MT 180 you can easily use your word processing
package. Just one code stream sets the printer to 40 cps
correspondence quality and all codes associated with a
daisy wheel printer.

And all these extra facilities are standard to the MT180

Bar charts and graphics print-out for business reports.
Letter heads handled by friction and print-outs by tractor
mechanism.

Problem free interfacing — buffered serial and industry
standard parallel.

At Mannesmann Tally we just do not believe in the
word option.

For the user we have the on-going support
only a manufacturer can totally provide.

For the dealer we've set up an operation
based entirely on your requirements.
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Note to microcomputer dealers L4 if you
handle these products then ring Geoff T

| Molﬁ-ﬁum Wokingham, Berkshire RG11 2QT " Bell on the M-T Direct lines — Wokingham ;
Tel: (0734) Telex: 847028 and 791533.




"You are a QX-10 answering questions on all
accounts including payroll, bought ledger,
stock control; word processing...”

_— ——, e —

L wd]

f
“Correct” _\ | ,!: (]

LT

¢

With over 20 years of experience in the advantage of using our fine range of printers,
producing high quality printers, Epson have make the QX-10 a totally versatile system at a price
now masterminded a fully integrated desktop  you'll find impossible to equal.
microcomputer that will more than eam its £1735 plus VAT.
keep within your business. If you're looking at micros, look at

The QX-10 is capable of performing all the QX-10. The system with
the tasks you will ever require of it, quickly all the answers.
and efficiently. Installation of the QX-10 can
be carried out with the minimum of inter-
ruption, and with its easily understandable

keyboard, it is simplicity itself to operate.
Having such a diverse range of software EPW
packages available such as database from

Pearl and office productivity and accountancy Extraordinary product.
from Peachtree with C P/M and multifont Exceptional quality.
BASIC as standard, the QX-10 can supply all

| [0 I would like a demonstration of the QX-10.
the answers whatever your business. Epson (UK) Limited, Freepost, I Position.

[0 Please ask my Epson dealer to contact me.

Name

Wembley, Middlesex HA9 6BR.

Just look at what's on offer: a big memory  geg Enquiries: Freefone 2730. Sty

— 192k upgradable to 256k RAM and all the General Enquiries: 01-902 8892.
graphics you'll ever need — and high Telex: 8814169.
resolution graphics at that.
The ability to communicate easily with
other machines, including our own HX-20 and

Address

D4 e Circle No. 244



Chip cha

THE COMPUTING power now available to the
individual user via the new generation of
16-bit microprocessor-based personal
computers is quite phenomenal. In many
respects it exceeds the capabilities offered
by those big expensive mainframe systems,
which were once the mainstay of the
computer industry. But despite their
obvious power, most personal computers
still lack one of the most useful features of
the mainframes: easy communication with
other users and the ability to share a
common database.

However, judging by the latest batch of
microprocessor peripheral devices this is a
drawback which will soon disappear.
Before long it will be the exception rather
than the rule for personal computers to
operate in splendid isolation in a dark
corner of the office or living room.

Many multi-user systems particularly,
need to communicate over long distances
by the public telephone system. This need is
currently satisfied by Modem
modulator/demodulator — units, which
can be used to convert the serial RS-232 line
of a terminal or VDU to the voice band
signals expected by the telephone network.
Trouble is these Modems are quite complex
as they have to convert the logic-level
signals from a terminal into audio
frequency tones before transmission; they
do the reverse at the receive erid. They must
also cope with the distortions inherent in
long distance connections and the many
other peculiarities of the telephone link,
which may include landlines, microwave
links arnid even a satellite between the
transmit and receive terminals. Complexity
equals expense and so this form of
communication has in the past been largely
ruled out for low-cost personal-computer
applications.

But the semiconductor chip manu-
facturers have not been neglecting this
problem. Now that the personal-computer
revolution is well underway advances in
chip technology and the attractions of a
huge potential market have spurred the
development of self contained Modem
devices. These can be built into every
micromputer at very low cost to provide a
direct telephone connection to even the
most humble office system.

The integration of a complete Modem
system onto a single silicon chip is by no
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means a trivial matter. Traditional
Modems are essentially analogue — rather
than digital — systems, and rely heavily on
the use of sine-wave oscillators and
inductor filter circuits for correct
operation. To satisfy the single-chip
requirement an analogue signal is simulated
using digital techniques, with the result that
the new generation of Modems are really
high-speed dedicated microprocessor
systems, internally as complex as the 16-bit
general purpose microprocessors they will
support.

Several of the major chip manufacturers
have recently announced sophisticated

by Ray Coles

single-chip modems, which will ensure that
competition is fierce and prices low; the

So cheap to
keep In touch

one which caught my eye was the |

AM-7910 from Advanced Micro Devices.
AMD has brought the traditional
advantages of VLSI digital circuitry to bear
on the problem and has made its device
totally programmable in order to suit the
various standard communication protocols
in use in the U.S. and Europe. Analogue-
signal generation and processing is
simulated by using a high-speed digital-
signal processor, which has its own 24K
ROM, 1.3K RAM array, digital-to-
analogue and analogue-to-digital
converters fabricated on the same chip.

The entire system lives in a tiny 28-pin
dual-in-line package and runs from dual 5V
supply rails using just 600mW of power.
Voice band Frequency Shift Keying, FSK,
data rates of 300, 600 and 1200 baud can be
selected, as can one of the nine Bell and
CCITT recommended communications
protocols.

With this sort of capability now available
for a few pounds, we can expect all future
microcomputer systems to have long
distance communication facilities available
as a standard feature. This would allow
even a basic office micro to keep in close
touch with all that lovely data available in
the outside world.

Modem links are good for long distance
access to a central data base or larger
computer, but due to the limited frequency
response of the standard telephone network
data rates are restricted, making the
transfer of large quantities of data a tedious

business. Over shorter distances data
transfer rates can be increased dramatically
by avoiding the restrictions of the telephone
system; using instead dedicated high-speed
communicaitons links called Local Area
Networks, LANSs.

Using a LAN, such as Ethernet, data
transfer rates of 10 million bits per second
are possible. This means all the
microcomputers in, say, an office block can
be linked together for the interchange of
messages and the sharing of precious
resources like hard-disc systems and line
printers.

Unfortunately LAN controllers are
complex and therefore expensive. But the
semiconductor manufacturers are fallinig
over themselves to provide cheap VLSI
solutions, and a whole flood of new devices
are about to be launched into an eager
market.

Ethernet controllers are a good deal
more complex than the simpler Modems,
but their complexity is more easily handled
using digital techniques. Again the new
generation of single-chip controllers will
depend heavily on the use of dedicated
microprocessors to provide the clever bits.

Take the Intel 82586 LAN controller:
when used with the companion 82501
driver chip, required to drive the coaxial
cable used for interconnection, the device
will implement the full Ethernet
specification as defined by the original
sponsors of the standard, the DEC, Xerox
and Intel grouping. In the past about 80
integrated circuits have been required for
the job, but with the advent of the 82586 a
single 48-pin package is all that is needed.

The new Intel device takes the burden of
link control away from the associated
microprocessor. It merely requires it to
assemble a message for transmission in its
own memory space, or to retrieve received
messages placed back in the microprocessor
memory space by the controller. The 82586
has a built in DMA controller which allows
it to take control of the system bus for the
retrieval and replacement of messages, only
interrupting the busy CPU when all the
hard work has been completed.

Eventually we can expect LAN controller
chips like the 82586 to cost less than £20
each, making the provision of this form of
communication a logical option for future
16-bit machines.
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BRITAIN'S
No.l.

OSBORNE
DEALER!

IT’S HERE |
THE NEW OSBORNE :: X ECUTI_VE When you buy an Osborne at 01 Computers you also
AT s |

benefit from the kind of back up you would expect from
Designed to appeal primarily to the corporate business Bnitain's No. | Osborne Dealer
user the Executive offers some exciting Osborne features. o )
: I%Iew 7"arréber display screen %k User training for you and your staff.
erminal Emulation — allows you to connect straight into . .
e e % Easily arranged credit terms.

@ 6 Software programs inclusive in the purchase price %k Sophisticated technical and service
@ *COMM-PAC™option - giving you instant telephone

connection back up.
@ Complete portability — vital to working flexibility
@ Increased speed and capacity - 128K user memory.
200K bytes to each disk dnve :

*Subject to Briish Telecom approval
The New Executive includes
six Software programs to the
value of £1200! Make an
appointment now for a

demonstration of the Callus fqr an appointment,
Executive's unique and i ~ ‘sale,s/.maxl order,or simply
positive benefits. All inclusive price £1995 + VAT dropin!

@I COMPUTERS 01-228 2207-

We would welcome a visit from you, to our showrooms
where we can offer you coffee, an informal atmosphere and
ofcourse a personal demonstration of the incredible
OSBORNE 1 and the superb New EXECUTIVE.

% N.B. We are open until
.._—————"_—-— s
SouthamptonHouse, 192-206 York Road, Lordon SWII3SA G0 Pm weekdaysand

TELEX: 8954575CTCLDN 10am - 1pm Sat.
WERE CENTRAL S I B =S =
AND EASY TO

Please send me a copy of
FIND!

your introductory brochure and
details of the Osborne Executive.

Name l

NVM

Address

Tel No:

Occupation

30QIH8 HLHOMST

I Southampton House, 192-206 York Road, London SW1l 3SA

. ¥ fF T F I FrrErF
® Circle No. 135
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Sirius Hardware £

Sirius 1 128K 1.2mb disk drives 1795.00
Sirius 1 256K 2.4Mb disk drives .. 2395.00
Sirius 1 256K 1.2mb disk drive
RN QNI D P . .. . - o - S 3295.00
internal Winchester

128K RAM Boards ..........
256K RAM Boards ..
384 RAM Boards ......

. 399.00
.499.00

612K RAM Boards ........ .. 575.00
280 CP/M 80 System

SSE Z80 CP/M B0 SyStom .................coe.. 395.00
Sirius Software

Languages

CBasic 86 .........cccevvenniieiniinns

179.00
Level 2 Cobol with forms 2 L.
Microsoft Basic compiler ...
Microsoft Pascal compiler ..
Microsoft Fortran compiler

Word Processing

WordStar ...
SpellStar ...
MarlMerge .
Word Mailer

Databases

dBase |l
Autocode
DataStar

Spreadsheet

Muitiplan
CalcStar .

PRICES EXCLUSIVE OF VAT AND CURRENT AT TIME OF

PRINTING
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The market
leaders!...

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

Export specialists — ring or telex for details

System Utilities Kaypro il £

Diagnostic package ...... -
CP/M configuration package ...
MS DOS programmars tnnlkit
Sirius 1 hardware reference manual
1EEE 488 package ...
Graphics toolkit ......
Asynchronous communications .
remote batch ..........
3270 emulator .......

I.C.E. Winchester Sub-Systems

5 Megabyte 13956.00
10 Megabyte .. .. 1699.00
20 Megabyte .. .. 2099.00
40 Megabyte 3399.00

Tape Streamer

Will fit all drives as above

and also Apple ProFile 6Mb

(Please state which drive

when ordering)

Cartridges DC 300A (5Mb & 19Mb) ..
DC 600A {20Mb)

(Size after Formatting. One year’s on-site

maintenance.)

MULTIPLEXOR AVAILABLE FROM £699.00

£1660.00

Colour Monitors

Luxor high resolution

25Mhzlinear & TTL ..o
Kaga Denshi medium resclution TTL ..
Kaga Denshi low resolution .
We also stock the Hantarex RGB monitors, as
recommended by Apple in Europe.

WE ALSO STOCK APPLE

TERMS AND CONDITIONS

For delivery please add

£0-£199 + £5, £200-£1499 + £13,
£1500+1'/2%.

CHEQUES WITH ORDERS

Please allow 10 days for clearance.
PLC's, public sector etc 30 days
credit available on official orders,

subjectto 5% ﬂ ]
i VISA
credit charge. e

ATA — LONDON 4 Albion Hse,

1 Back Hill, London EC1. 01-833 0044

Telex 25102 CHACOM G

ATA — ST ALBANS 70 Park Street, -

St Albans. 0727 74361

ATA — SHEFFIELD 72 Eldon Street,

Sheffield, $14GT. (0742) 700802
FREEPOST SHEFFIELDS1 1AY

Fresh from the U.S.A.l The best value portable micro
fromKAYPRO . . . including Software

KAYPRO Il 2 x 200K disc drives ............ 1696.00
KAYPRO IV 2 x 400K discdrives ........ £1950.00
KAYPRO X 1 x 400K disc drive and built In 10M8
Winchester

Other software including financial ledgers etc also
available.

Hyperion

Hyperion 266 x 2 MSDOC, Basic ........... 2950.00
Printers & Plotters

Epson

Epson RX80 120 CPS .
Epson FXBO 160 CPS ..
Epson MX100 100 CPS ..

Apple

APPLE Dot Matrix 120 CPS 349.00
APPLE Letter Quality Printer .. 1199.00
Ricoh

Ricoh 1300 Flowriter .... 1099.00
Richo RP1600 Flowriter ... . 1499.00
Mannesmann Tally MT160L ... 550.00
Mannesman Tally MT180L .... ... 890.00

Plus full Range of Centronics Printers Available

Plotters

Hewlett Packard HP7470 ..................... 1066.00
Hewlett Packard HP74 75{A3) TBA
Calcomp B PEN (A3) .....c.ccvveivniiiiiineeens 2999.00

® Circle No. 121



S lic
C
ic
(continued from page 29)
be shown as Sec? where the ? is replaced by
an indentifier — compare my earlier
analysis of secondaries for TILs. Each I
secondary, say a formula, will be given a
Godel number Number.Sec?, and to find [
what the number means, that is, to unravel
the formula, you have to factorise that
number. To factorise the Number.Sec? to
find what is the formula you
NUMBER.SEC? EXECUTE

in direct analogy to a TIL.

Take a secondary SecX, and suppose
this is composed of a series of other

secondaries, taken in order, SecA, SecB,

and SecC
| : SECX SECA SECB SECC;

or

: SECX NUMBER.SECA EXECUTE

NUMBER.SECB EXECUTE

NUMBER.SECC EXECUTE ;
where Number.SecX is the Godel number ’
of SecX, and likewise for the others. How
is it possible to incorporate variables? A
variable is effectively a dummy which can
be replaced by any value; it is an
Inputnumber, in terms of my earlier |
analysis of TILs. You will assume that |

Inputnumber.1 is the first variable, and it
may appear more than once in a
definition, and the same for
Inputnumber.2, etc.

The operation ?Provable when applied
to a number gives the result true if the
sequence of formulae are a valid proof
within the system, false otherwise. That is

NUMBER.SECX ?PROVABLE

| and now you can produce Godel’s famous

result.

Let SecY be the main secondary in
which you are interested, let SecX
comprise the main body of the sequence of
formulae, and let there be a variable
Inputnumber, which corresponds to X in
the arithmetic
: SECY SECX INPUTNUMBER EXECUTE ;
As you saw in the first part, Inputnumber
can be replaced by Number.SecY, and so
SecY can be re-written as
: SECY SECX NUMBER.SECY EXECUTE ;
— one form of recursion.

Godel designs a special formula, SecG,
first he makes the simple formula

:SECG INPUTNUMBER
? PROVABLE NOT ;
which asserts that the formula whose
number is to be supplied, via
Inputnumber, cannot be proven. The
number for this formula is Number.SecG,
and what Godel does is substitute for
Inputnumber:
:SECG NUMBER.SECG
? PROVABLENOT ;
and my earlier worries about the meaning

Random access

of recursion, in part | in the September
issue, are reinforced.

Consider how a TIL might analyse this
formula/definition. It would not come to
any conclusion, the process would never
end until memory ran out. Gédel assumes,
along with many other mathematicians,
, that in mathematics the story need never

end, it could carry on until infinity.

However, as noted earlier, this is not to

say that at some non-Peano transfinity the

solution would not be resolved. People

can resolve it.
Computers are not generally used to

play meaningless games, apart from in
some reaches of Al and computer science
— long may it continue. TILs were
developed to provide a powerful method
of using computers. Interestingly, it seems
as if the TIL philosophy is a practical

application of metamathematics, the
arithmetisation of mathematics.
It is generally acknowledged that

‘Godel’'s method is the most powerful
method yet devised for studying
mathematics and logic, and this
corresponds to the power of TILs. Godel’s
method does have its problems, the
unprovability formula, but these are only
the problems inherent in the extension to
the infinite of finite ideas.
l A TIL is an artificial intelligence
language which accepts that there is no
infinity but has not — as far as [ know —
been accepted by the Al community which
i still believes in the infinite.

THE

dBASE

Ashtonlate

® TRAINING?

® ADVICE, GUIDANCE,
CONSULTANCY?

® PROGRAMMING?
featuring ‘dBASE I

For further details, contact:
Lionel Boreham

Tel: Windsor 58182/58013

n r.r\rﬁ, =T
_.:L;—A\J\.I U =i

RELATIONAL
DATABASE
SYSTEM

FOR MICROCOMPUTERS

® DATABASE ‘PRIMER’

LANTECH Information Systems Ltd.
55 Peascod St. Windosr, Berks SL4 1DE

SHARP

MANUAL

A FLOPPY FOR

©® TWELVE MONTHS GUARANTEE
AVAILABLE AS ONE OR TWO
DRIVE SYBSYSTEMS

® BACKED BY SERVICE COMPANY
TO THE TRADE

® DRIVE REPAIRS FROM £25

YOUR

MICRO
B Bc TRS 80
20 oo,

SPECIFICATION NAKED BOXED WITH
PSV
250K 40 TRACK SS £142 £182
500K 40 TRACK DS £182 222
1000K 80 TRACK DS £252 £300

information Systems

38

PRICES DO NOT INCLUDE VAT

(COMPUTER ENGINEERING) LTD
0225 742486

® Circle No. 122

® Circle No. 123
PRACTICAL COMPUTING October 1983



If your computer
gets stuck in a dead-end job
you clearly haven't got dBase II.

There you are with all that INFORMATION absolute safety.
microchip potential and no These features and more have made
software that's dBASE Il a
man enough standard for
to eprcl)(())lt It. Payroll ) Sloo_s’ts ; Biilr?rfg Acctg Pa)iroll Inventury Prggaerrns :Elf;ﬁ(;i?g;ter
specialised, management. And
too basic, too S ¥ it'sastandard that's
difficult, too risky. as good for the one-
Over the top in everything except man business as it is for the larger
flexibility! And that's a downright company.

insult to intelligence - yours and the
computer's.

For years now, the computer
industry has been hooked on data-
bases. And there's absolutely no
doubt that an effectively run database
is the only certain route to successful
information management. The micro's
got the horsepower, so

dBASE"

But don't just take our word for it.
Ask any dBASE II dealer and try it out
for yourself for 30 days.

You're hardly taking a risk, because
if you don't like it, you'll get your
money back! But before the 30 days is
up you'll wonder how you ever managed
without dBASE II.

So do your computer

why shouldn't you a favour. Give.it a copy
have the software to of dBASE IL
go with it? Employee ¥ Acctg. § Customer %alc;sl Other For the name of your

No reason at all. — - 2 : nearest dealer contact
That's why ASHTON DATABASE ASHTON-TATE distributors:
TATE developed
dBASE IL ACT (Pulsar) 021-454 8585

With dBASE II you can harness all your
microcomputer’s potential. It gives you a
flexible structure on which to build business
information and a straightforward means to
develop complex and varied applications. In
short, dBASE II gives you all you need to
manage and use information.

When your business grows, you can change
the way you handle information without
changing the information itself. You can
develop your own applications or buy them in
ready-made. You can even build a set of menu-
driven routines and let untrained people loose
amongst your most valuable information in

PRACTICAL COMPUTING October 1983

Arbel Ltd. {0603) 39381
Encotel Systems 01-680 6040
Ferran Software 01-751 5791

Midlectron (Belper) 6811

Pete & Pam (0706} 227011
Soft Option (0476} 860171
Software Ltd. 01-833 1173/6

Tamsys (Windsor} 56747

Tradesoft 01-627 1800
Xitan Systems (0703} 334711

Supported by: Ashton-Tate (UK) Limited,
Cofferidge Close, Stony Stratford, MK11 1BY.

dBase II is one of the quality range of products which include The Financial
Planner, Strategist and Friday, all registered trademarks of Ashton-Tate.

ASHTON -TAIE IR

® Circle No. 125
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G.W.COMPUTERSLTD
RANGES

LONDON’S WEST END
BETTERSERVICE

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

MOREPRODUCT

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

1400 character record sizes.
mathematical scratchpad.
record relational indexes.....
translateable to any language.
User-defineable reporting

fteld protectlon/classtfication
either-or. same as. greater. smaller
sorts ‘alpha or numeric' any window.
12 online tile architectures

i.iiiFEATURES."t'

32000 records per fitename

20 main/200 sub fields per record..

field and record related formulae.
*Jump:-to’ any of 32000 records per file.
random/blnary/keylmulﬂple fleld search..,
‘if-then’ questioning

flle protection/password entry.

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

12 online file architectures...

240 fieids using cross- referencmg
cross-record calculations

‘Jump-tc’ any record in 12 files...
Userdetineable flles/field wordsisizes...........
endless ‘elther-or’ matching...
formulate/recall on selection criteria

13 interrogation question types..

short filing output/audit trails..

Word-star & Mbaslc compatible.

DBMS 111.7 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 RECORD/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 ¢an simply
select that in file 1 you are interested in just the name and telephone numbers, whereas in file 2, you are interested in the income, trading
period and number of branches, information. Your enquiry can then pass through both files hlghllghtmg that information only. Aétually there
doesn’t need to be a strict correlation between the same record numbers in different files, and you can also on just one JUMP command go
to any record in any of the 32000 records in any of the twelve files and carry on cross-referencing from there onwards.

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

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

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

control’’; “‘librarian analysis’’;

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

‘research-analysis’’; ‘‘budgetting-analysis’’

*vehicle-location

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

FREE . . .

SIRIUS/VICTOR/IBM  DBMS IHIS £385.00 (or £250.00 by mail order ex. training) . .

PRINTERS

ex. training).

MICRO-COMPUTERS

INTERTEC -Superbrain 84K RAM320K disks 1896.00
‘Superbrain 64K RAM/700K disks
Lompustar 64K RAMB0K disks
Lompustar 84K RAM700K disks
-Advantage 64K RAM/700K disks
-Advantage 84K RAM/S.3M disks
A02 64K RAMTO0K disks
B02H 64K RAM/7.3M disks
806 64K RAM/OM disks
816 256K/750K disks
Sirius 1 256K/1.2M disks
Sirius 2 256K/2.4M disks
-Sirius 3 256K/10MEG disks
VICTOR 9000 256K/1.2M disks
1BM -PC 64K RAMBAOK disks

-PC1 330KB40K disks
1BM XT{TEN MEGABYTE}
1BM XF (FIVE MEGABYTE}

Yo 4430
Five 64K 5 Meg disk
ALTOS

ACSB002 64K RAMM disks
ACS800-10 208K10.5Meg disks
NEC APC 128K.RAM/M disks
CORVUS Concept 16 bit pc

SANYO GB0 64K RAMA320K disks

ABC 26 64K RAM2.2M disks

All computer prces include mbasic as standard.
All prices marked * are 16 bit machines

WE STOCK MOST OF THE BEST KNOWN SOF TWARE ALSO MOST OF THE BEST
KNOWN BRANDS OF PRINTERS & PERIPHERALS FROM 300.00 TO 270000
{OKVEPSON/DRENECIQUME/ANADEX/RICOH)

OKI -Microiine 80

-Microline B2A

-Microline 83

-Microline 84

-MX80/FT-3

-MX100/FT-3

-DP 9000

-DP 9501

-DP 9501 (A)
45 RIO

EPSON
ANADEX

QUME
NEC

DRE
TEXAS

DIABLO
RICOH

-RP1600
OLYMPIA  -ESW 103 14 CPS

SYSTEM DEAL (our speciality)
ISAVES YOU 1500.00+

Buy any computer, any printer and 150.00 value
diskettes add £85.00 for cables and testing.
add 10% for return to base warranty for 1 year {(optional)
add £110.00 for delivery & installation {optional)
Training optional sxtra £1 20 00
and get completely ** * * *FREE*® bos
cpm handbook 50 basic exercises 2000 sheets paper
DBMS IIl.7 rmagic wand wiproc magic calc
mbasic 80 diagnostics msort/dsort
recover autoioad instant basic
library boxs disk/games DT/AS/NS sons
Total Value £1525.00
Based on B bit hardware, 16 bit software varies.
Here's a typical example of a complete system deal
1-Sirius 128k ram/1.2 megabyte disks 2395.00
2-Oki microline 80 printer 295.00
3-Cables & testing 85.00
4-Diskettes 150.00
5-price differential on magic/wand for word-star 100.00
software described above ***** FREE *****3025.00
We specialise in ‘STANDARD MICRO-PRINTER
SYSTEMS’ as we|| as 'NETWORK SYSTEMS BASED ON
A SHARED HARD DiSK’.
The range of coriputer products {mostly ex stock)
includes the most popular brands of micro-computers,
printars, modems, buffers, spoolers and software.

G.W. COMPUTERS LTD — Tel: 01-636 8210
POPULAR BRANDS OF EQUIPMENT WE SELL
MICROS: Strius/Victor/l.B.M./DEC
Epson/North-stariSanyo/Superbrain
Compustar/Aitos/Apple-Lisa/Televideo
PRINTERS: Nec/Qume/Dlabio/Oki/Epson
Olympia/Ricoh/Texas/Dre/Anadex
OTHERS: Corvus/Compustar
Hard disks networks and multiptexors
Spoolers/Modems/Bufters
most of the best known brands of software

PERIPHERALS &
ACCESSORIES

-6 Meg hard disk

11 Meg hard disk

-20 Meg bard 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 bard disk

-5MG fixed/SMG removeable disk
3295,

QUADRAM 64K print spooler/copler 235.00
BIZCOMP  -RS232/Auto-modem 1200 baud  450.00
AST -port expanders {4 tmnls to 1 prtr) 395.00
GIX -port expander (switcher) 95.00

CORVUS

INTERTEC
N'STAR
RODIME
GENIE

NOTE: Corvus drives with muitipiexor may network
sifus .. Superbrain.. Concept.. PET.. Victor..
IBM ..

40

DBMS I} (WITHOUT MACROS) AND DBMS Il ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) AND MS-DOS (tm) |.E.:
.DBMS lilis £575.000 (or £295.00 by mail order

-BUS V8.00 {Accounts)
-DBMS || (Database)
-DBMS |l (by mail order only)
-DBMS Il (database)
-DBMS 11l (by mail order only)
-FORMS/TEXT/CALC/-DBMS IV
-Sales Ledger
-Purchase Ledger
-Nominal Ledger
Stock-Control
-Address-Mailer
-QASort/QNSort (500 Recs/14secs)
MICROSOFT -Mbasic 80
-Fortran 80
<Cobol 80
-Basic Compiler
‘MU lisp/mu star
‘Word-star
-Mail-merge
Spelstar
‘W-star/M-merge/Sp-Star
-BStam (communications)
-BStms (tele-comms’)
-CBasic
-Concurrent CPM/86
-CBasic86
-Pascal MT
-TMaker
-CIS Cobol
-Forms Il
SORCIM Super Calc
PEACHTREE Magic Wand
-Magic Calc
VARIOUS -including telecomms etc
| Software formats on all micros in our hardware list,
| Alt prices marked £ are available 8/16 bit formats.

MICROPRO

BYROM
DIGITAL

UFEBOAT
M'FOCUS

SOFTWARE COMMENT!!!
INTEGRATED SOFTWARE IS PROPERLY
REPRESENTED, when the degree of integration
refiects the ability-to refer to as many ditferent flles,
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 thefr
being expensive as an aggregate even though
individually they are cheap. "DBMS I11.7" and “THE

KEY” are comparably worthy -of such a labei.

TERN ET
G.w. Com%ullils\{_‘ws((sgma (Wintceﬂ Ltd)
55 Bedford Court Mansions
Bedford Avenue London W.C.1. England.
Tel: 01636 8210: 01631 4818: tlx 892031 twc g
Boston office tix 94-0890
24 hour answerphone:-leave address for ‘intopacks’
We do not operale a reader’s reply card service.
Terms:C.W.0.0r C.0.D. Prices exclude V.A.T.
bul include all non-credit discounts available.
No dealers. The above iists are not exhaustive
Please call at our showroom only by prior
appointient, Unless expressty agreed. all
warranties are commercial 90 days return
10 base for parts and labour. Annual
warranties and maintenance facilities
available nationwide through closety
retated third parties.

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




AN IMPORTANT ANNOUNCEMENT
FOR POTENTIAL SYSTEM BUYERS

Any serious buyer knows that although the . HARDWARE
and SOFTWARE are both inter-dependant, the choice of
software is CRITICAL to the conseqguence of having useless
piece of hardware nor not.

With this in mind our standard system deal gives you the
software free with a system purchase. However, if you
want more!

NOW we have a piece of software that is a challenge to the
highest state of the art on micro-computers today. It's the
first of its kind world-wide. It is called THE KEY, and it will
unlock the power of your micro to the limits of your
imagination. It is very expensive however, because it is the
first to embody many features of other programs, in one
single program that has over-lapping functions. It costs
995.00 Stg., and is available with a system purchase.

it features, the entire list of functions already covered by our
program called DBMS Ill.7a to be seen elsewhere in our
advertisement. PLUS. + + + + + + + +

Paint any form including upwards from 100 (depending
upon size of ram in hardware) data fields on the screen.
Screen width up to 250 columns. Page lengths 100 lines.

The form rhight be a letter where data fields on the screen.
Screen width up to 250 columns. Page lengths 100 liens.

The form might be a letter where data fields are name-
addresses. Search files and accept any fields on teh
database into any fields on the letter. The form right be a
spreadsheet, where searches call records (in columnated

style} from the database and perform calculations, the
difference here is that unlike other ‘calc’ programs giving
you 254 lines per spreadsheet, THE KEY gives you 32000
lines if your database has that many records.

The standard attributes of any field, allow you to SEARCH
OTHER FILES for fields to accept into any field on the
current form, plus allowance to POST OTHER FILES any
fields from the current form into any fields on that file.
RELATE TO AS MANY OTHER FILES, as the number of
data fields you have on the master form. Make data fields
CALCULATE AGAINST FORMULAE, and other data fields.
VALIDATE DATA INPUTS criticially character by character;
numerically, alphabetically and date-wise.

NO MANUAL NEEDED, all help menues accessibie by hitting
‘esc’ at any point in the three major modes of activity
{create, data entry, data query).

You can set up dozens of individual files that eventually are
inter-connected through one master form; like an invoice,
order, personnel-file, stock control, mail-shot. The master
form may at every juncture of a data field, go outside the
current form to supplementary forms for data retrieval, or
post-filing.

Come along the computing road with us. We're out in front
so you'll get the best there is at the price. On IBM and
SIRIUS.

The first robot-concurrent-forms-database-text-processor-
spreadsheet-no-manual-ali-in-one-program.

G. W. COMPUTERS LTD — ret:01.631 4518

Contains the highest state of the art software available today

FORMS/TEXT/CALC/DBMS IV ALLIN ONE PROGRAM — ""KEY’' — at £995

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

Features. Design a form as wide as a window of 250 characters, iong 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.

Sétinto the form, your data fields, ““EE£E£E££ £’ and specific file-related activities, formulae and validation
checks.
Enter values and see the spreadsheet calculate itself.

Database. Search files for data to be inserted to fields specified.
All the features of DBMS lll, 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 <O0>ELELLLLLLese | — T
ToL<1>ELLELLLLLELEE From: G.W. Lid )
£<2>LELRLLLLLLELLLers 55 Bed(drd Court Mans.
C<I>LLLLLLLLLCLLLCELE Bedford Avenue
C<4>LELELOLLLELET London W.C.1.
£<5>LLELLLLEL Tet:01-636 8210

Date <6>££.£€ Agent <8>££f

Tax point <7>££.£8
Quantity Description Cost Tax Total

<9>LEf <10>££E£E£Ef££££££ <11>££ <12>£8 <13>LL€
<14>f£f <15>LELEECTELLFFRE <16>£8 <17>LL <18>LEL
and soon... {

Total... <195EEECEE Tax...<20>E££EE |

<> 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.

<??> < 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>, <112>, to product analysis file.
Then send fields <0 >, <1 >, <7 >, <19>, <20> to V.A.T. file
Then send fields <10>, <11>, <12>, < 13> to Nominal ledger.

Available at present onfy on.SIRUS/IBM PC.

® Circle No. 126
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SIEPS

&Adders

henemt.

Either upgrade
your SUPERBRAIN
by replacing one
floppy drive giving
a Winchester plus
floppy con-
guration ...

You need to store
3 greater quantities of

data with faster access

tumes so Winchester

Each
SUPERBRAIN
comes with CP/M

operating system,

Disc Storage facility now BASIC programming

required. If you started with | language, twin Z-80

a W6, move forward 4 microprocessors and an

places. Otherwise . . . RS-232 communica-
tions port.

BRAIN. Twin floppy disc,

hard disc (W6) or multi-

user (COMPUSTAR)
models available. If you don’t
need a W6 or multi-user

l Choose your SUPER-

straight away, don’t
worry — you can always
upgrade later on.

Addona S¥4”

Winchester in

a separate box.
Whichever way you
doit, Icarus
Winchesters give S,
10 or 30 MB of disc
storage — enough to
accommodate up to 200

separate items
of information
about each of

300 individual

Your company moves

toanother part of the

country to take advantage
of regional development

SIHGWEIEIEE | gran. SUPERBRAIN
prospectsorup | S UISTPEVA]
» 0 60,000 stock supported by interchange
& control Icarus nationwide facility requxred S0

records.

dealer network.

Your financial
director
decides to use

SUPERBRAIN for
“Whatif .. ."” budgetary
calculations. Icarus
supplies specialised
software,

Youcan
now read
andcreate
your own
IBM 8"
format
floppy
discs.

Fitall your existing
_ SUPERBRAINS thh

ACOMPUSTAR
system enables
you to establish a

multi-user network of
SUPERBRAINS, with edch

ICARUS multi-user chaining
adaptor to take advantage of
COMPUSTAR facility.

storage.

SUPERBRAIN connected
into a central data store
giving 10, 96, or 144 MB of

Youdon’t need to throw a 6 to starz. To =
find out more about SUPERBRAIN HJ\E
microcomputers and add-ons from Icarus,
circle thereader reply number below or

phone for full details.

=N
=N

?TEC

ICA,

external 8" floppy disc
drive added giving ability to
transfer data
toand froma
mainframe
computer.

3 nothing to
chance. Add

al3MB

CARTRIDGE TAPE

SUPER-
BRAIN:
the game

withnoend. Our
development

BACK-UPUNIT to
give file-by-file back up
for your SUPER-
BRAIN hard disc.

continues as your
business
Prospers. ..

WSUPRBRNN

D)

Computer Systems Ltd.

Deane House, 27 Greenwood Place, London NW5 INN Tel: 01-485 5574. Telex: 264209

TheIcarusS UPERBRAIN
dealer nerwork includes:

LONDON

CALIBRE BUSINESS SYSTEMS,

87 Long Lane, West Smithfield,
LONDON ECIA9ET.
Tel:01-6061738.

] & FGROVERLTD, 10 Barley
Mow Passage, LONDON W4 4PH.
Tel: 01-994 6477

HOME COUNTIES

COMPUTING CONSULTANCY
Lyngen, Oldhill Wood, Studham,
DUNSTABLE, Beds LU62NF.
Tel: (0582)872463

STRATEGY BUSINESS
SERVICES, Station House,
UCKFIELD, East Sussex.

Tel: (0825)4143
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THAMES VALLEY
COMPUTERS, 10 Maple Close,
MAIDENHEAD, Berks.

Tel: (0628)23532
TRANSFLOINSTRUMENTS
LTD, Loose Road, MAIDSTONE,
Kent ME15 7BY.

Tel: (0622)683888

CULLOVILLE LTD, Thornfield,

Woodhill Rd, Sandon, CHELMSFORD

Essex. Tel:0245413919
MIDLANDS

MICROCARE COMPUTING
LTD, 18 Baneswell Rd, NEWPORT,

SORTFIELD LTD, E Floor,
Milburn House, Dean Street,

BASIC BUSINESS SYSTEMS
LTD, Network House, 20 Ludlow
Hill Rd, WEST BRIDGEFORD,
Nortingham. Tel:(0602)232265

SOUTHE& SOUTH WEST MICROAGE LTD, 53 Acton ke,

MICRO-XZECLTD, Walton LONG EATON, Noitingham

House, Richmond Hill, NGIO IFR. Tel: (0607)664264

BOURNEMOUTH, Dorset. VIGO SOFTWARE SERVICES,

Tel: (0202)21220 Malt Shovel Cottage, Vigo, Burcot,

EAST BROMSGROVE, Worcs.
Tel:021445 1445

CAMBRIDGE MICRO T

COMPUTER! ridge Science

Park, Milton Road, CAMBRIDGE.  BORDER COMPUTING &

Tel:(0223) 314666

PROGRAMMING, Dog Kennel Lan
BUCKNELL, Salop Tel: (05474)368

Gwent. Tel: (0633) 50482 NEWCASTLE-UPON-TYNE.
NORTH Tel: (0632)359593
XENON COMPUTER SYSTEMS,
AP LTD, Maple House, Mortlake 18 Old Rectory Gardens, Cheadle,
Crescent, CHESTER, CH3 5UR. STOCKPORT, Cheshire.
Tel: (0244) 46024 Tel: 061428 9508
NNINGS COMPUTER
ERVICES, 55/57 Fagley Road, ScorLaln
BRADFORD), West Yorkshire. ESCO COMPUTING

Tel: (0274) 637867
MICROSERVE (Humberside)
LTD, 39 Oswald Road,

FACILITIES, 321 Blythwood Court,

Anderston Cross, GLASGOW G21.

Tel:041-221 03102536
SCUNTHOREPE, South Humberside =~ TURNKEY COMPUTER

DNI15 7PM. Tel: (0724)489696 TECHNOLOGYLTD, 10 Somerset

NASTAR COMPUTER SERVICES  Place, GLASGOW. Tel: 041-332 7101

LTD, Ashton Lodge, Abercrombie

St, CHESTERFIELD $41.

Tel:(0246)207048
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—irFan THE SPECIALISTS IN
oo svsiers 9100 SYSTEMS

NOW IS THE TIME YOU SHOULD BE USING THE S100 FOR:

UPGRADABILITY
MODULARITY
HIGH RELIABILITY
UNMATCHED VERSATILITY
AND AN INTERNATIONAL STANDARD

OUR BRITISH BUILT MIDAS S100
SYSTEMS OFFER ALL THESE
ADVANTAGES TOGETHER WITH
CPIM2 CP/M86
** AND NOW CP/MPLUS **
53" and 8" FLOPPIES
SINGLE OR MULTIPLE USERS
FIXED AND REMOVABLE HARD DISCS

TOTAL SYSTEM FLEXIBILITY

BOARDS We stock over 50 different S100 Boards all from quality manufacturers. Advanced Micro
Digital, Godbout, SSM, Micromation, Dual, CCS, Sirton, Morrow, Pickles & Trout etc.

No 1 of a Series

* Z80A orBSBC, 64K RAM, 2S + 2P, FDC, 2K EPROM, CTC.

* Z80OA Slave 64K or 128K RAM, 2S + 2P, 2K EPROM.

* Z80A 2/4 MHz, 2/4K EPROM 16/24 bit add, IEEE696.

* Z80A or B, 8K EPROM/RAM, 16/24 bit add, Int Cont, IEEE696.
* Z80A, Serial I/O, 2K Monitor

* 8085 + 8088 dual CPU-Card, IEEE696.

* 8086 + 8013C, 16 bit CPU + space for 8087, IEEE696.

* 6800 + MMU, 8K ROM.

* 16032 + spacefor32KROM + 16082,16201, 16081.

We are pleased to discuss your requirements and will advise you as to whether your
needs can be met with one of our computers.

i, B e
All of our systems are specials as they are configured to suit your specification, thus
ensuring that you get what you want rather than what happens to be availabie
Write or phone for a catalogue. - . . ‘v . .

Unlt 14, 29 WI"OW Lane’ Mitcham, Surrey —— .
Telephone: 01-640 6931/2/3 computer systems

® Circle No. 128
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MicroSight

Use your BBC Model B as an image analyser with :-

MicroSight |

Available on BBC, Apple, Commodore, Research
Machine; Sirius, etc, Includes Camera cables interface,
software and documentation.

£495.00 + VAT

MicroScale.

Image processing software to calculate area and
perimeter of objects within a specified ‘window also
to dimension features. Disk and printer dumps of
binary and grey scale data.

£295.00 + VAT

MicroEye Vision Interface.

256 x 256 pixel resolution with 255 grey levels per
pixel comes complete with software and document-
ation. Can be used for video tape digitising Satallite

picture analysis etc. Available for BBC, Apple,
Commodore, Research Machine, Sirius etc.
£295.00 + VAT

DIGITHURST

Digithurst Ltd.
Leaden Hill, Orwell, Royston,
Hers. SG8 5QH

Tel: {0223) 208926

GHOOSE

YOUR ROUTE TO
RELIABLE
SERVICE

COMMERCIAL DATA SYSTEMS LTD

SPECIALISTS IN THE MAINTENANCE OF MICRO COMPUTER SYSTEMS
INCLUDING:

APPLE-IBM PC" SIRUS|VICTOR

ICE-CORVUS: VLASAK-EICON - QUME - ANADEX- EPSONCENTRONIC - TEC

COMMERCIAL DATA SYSTEMS LTD
OOWNHAM ROAD, RAMSDEN HEATH, BILLERICAY, ESSEX, CM11 1PU, TEL: 0268710202,
ST. JOHNS COURT, BACUP ROAD. RAWTENSTALL, LANCS. BB4 7PA. TEL: 0708-216090
2 WARSTONE PARADE, NOC!(LEY, BIRMINGHAM. TEL: 021-236-2819.
65 LODGE CAUSEWAYS, FISHPONDS, BRISTOL. TEL: 0272.656424,

® Circle No. 130

EPROM PROGRAMMERS

N
W BEC  PET  VIC  APPLE  ACORN

MODEL A 2716, 2516, 2632, 2732, 2732A, 2764, 2564, 26128, 27128

£110.00
MODEL B 2716, 2516, 2632 £ 53.50
MODEL C 2716, 2516, 2732 £ 53.50

PET , VIC, ACORN MODEL A.B. or C.
READ/PROGRAMME/VERIFY/COPY
BBC Apfple Model A only.

Full tware Tape supplied for your Computer
PET OWNERS:- Free Programme for making your own Character Sets.

PET SUPERBOARD 40 or 80 COLUMN £ 52.50
@ Select up to 8 ROM/Eprom, RAM/ROMS from any available ROM Socket.

©® No Wires, Switches or Soldering Required

@ Will except any combination of 2K or 4K ROM/EPROMS RAM/ROMS.

@ Select upto 8 of your own Character Sets

APPLE VIA BOARDS @ The Via Board contains 1 or 2 6522 Via’s Single £27.90
EachggZZ Via's contains: 2 x 8 bit Programmabie I/O Ports. 1 x 8 Bit Shift Register  Double

ALL PROGRAMMERS CAN

@ Four Handshaking Lines CA1 CB1, CA2, CB2. Two Programmable Timers.
® Full 5622 Data Sheets supplied

ACORN MONITOR CHIP {2K)

® 10 Commands to simplify Machine Code Programming

@ Full Screen Editor. Repeat Key. Auto Entry Flashing Cursor. Tape Verify.

@ Slow Scroll. Memory Fitl, and many more.

PET IEEE PRINTER BUFFER Awvailable soon

|EEE-Centronics — RS232

® Free Your Pet from Printing

@ The Printer Buffer receives all your Printer Data in seconds {5 sheets) Then outputs your
Data while you type your next letter.

@ 14K printer Buffer.

@ Full IEEE to IEEE or IEEE to Centronics output.

@ [EEE to RS-232 optional extra. S.A E. for details

CONNECTORS CHIPS
PET IEEE User Port 2716 EPROM (2K) C10 Cassettes {10}
£5.65 £4.00 £5.00
VIC User Port £6.65 2532 EPROM {4K) Eprom Eraser £40.00
VIC Games Port £5.65 £6.50 Eprom Eraser Timer
Acorn Expansion Port 2764 EPROM (8K) £10.00
£7.00
ALL THESE PRICES
T i INCLUDE VAT AND
Orders over 100 £1.00 6522 VIA'S ce 50 P&p

Please Add 16% VAT Plus £2.50 P&P to your orders.
OFFICIAL ORDERS

Clo COMPUTER INTERFACE DESIGNS
4 ALBERT RD. MARGATE. KENT. (0843) 294648

£10.50

£8.00
61 1 6 P.3 (2K} Statlc
50
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Apple Hardware
Applelle

Apple lle 84K
Disk drive with controller ..
Disk drive ........coovnvnnne
Il Monitor including stand .......

Phoenix hi-res green 12 monitor
Phoenix hi-res amber 12~ monitor .....

Apple Il

Apple Il 266K including Monltor lll, ........ 1980.00
Disk drive & SOS

Additional 5.25" disk drive .... 270.00
Profile 5mb Winchester .. 1495.00

Accessories

80 column card
80 column card 84K extended
Numeric keypad (//e) ....
Numeric keypad (][ +) ..
T.V. modulator with sound .....

Videx Videoterm 80 column card
Videx Soft Switch {(40/80 column)
Videx Keyboard Enhancer .............
Videx Inverse ROM and character sets
Microsoft Softcard (ZBO CP/M) ........ o a
Microsoft Softcard Apple Il {Z8BO CP/M} .... 265.00
Accelerator card (3.6 mHz 6502C & 64K} . 289.00
Joystick (//e} ... 28.00
Joystick {J[+) .......... 22.00
System Saver fan & voltage reg. .
Dust cover for Apple il -
Dust cover for Apple Il 2 xDD & 12" minitor .. 9.00
Dust cover for Apple Ill & Monitor Il ............ 11.99

Colour Monitors

Luxor high resolution
26Mhz linear 8 TTL ...vveeiieeeiiiviiiiieiiiinns
Kaga Denshi medium resolution TTL . 3
Kaga Denshi low resolution

We also stock the Hantarex RGB monitors, as
recommended by Apple in Europe.

PRICES EXCLUSIVE OF VAT AND CURRENT AT TIME OF

PRINTING

PRACTICAL COMPUTING October 1983

Interfaces £
Apple RS232 Super Serial card .... .

Apple IFEE 488 card ................
Apple parallel interface with cable .
Appie |l parallel interface with cable ..
CCS 7710-01 RS2 32 serial interface ..
Grappler + paraliel graphics interface
PACT 8 bit A/D converter .........
Keyzone 12 bit A/D converter ...
PACT 12 channel D/A converter ... o d
RGB card TTL/analog output {(programmable} 99.00
RGB card TTLOUPUL ...ooeiieiniiiiiieacriniannans 85.00

Digitek Accessories & Interfaces
64K RAM

128K RAM ..
PrintMaster parallel printer .
Interfaces available for
Anadex, Epson, Centronics, Citoh,

NEC&TEC

Super PrintMaster lll interface .................. 100.00
available for all printers

as above and also fer the

Apple Dot Matrix printer

RS232 high speed serlal interface .
280 with manuals ...................
Screenmaster 80 inc. soft switch .
inverse video, 3 scroll speeds

& altern. chr. sets

Eurocolour card with modulator (H+1} .......... 85.00

UMF Modulator with ‘clean signal’ 39.00
Robocom Bit Stik C.A.D. Graphics
System

Robocom Bit Stik 1.1 system ..........cc...ouue 230.00

Robocom Bit Stik 1000 upgrade software . 190.00
Robocom 8it Stik 1000 system package ... 415.00
Plotter driver for A4 and A3 plotters ............ 90.00

WE ALSO STOCK APPLE

TERMS AND CONDITIONS

For delivery please add

£0-£199 + £5, £200-£1499 + £13,
£1500 + 1'/2%.

CHEQUES WITH ORDERS

Please allow 10 days for clearance.
PLC’s, public sector etc 30 days
credit available on official orders,

subjectto 5% ?
L]

creditcharge.
ATA — LONDON 4 Albion Hse,

Telex 25102 CHACOM G

St Albans. 0727 74361

ATA — SHEFFIELD 72 Eldon Street,
Sheffield, S14GT. (0742) 700802
F 11AY

1 Back Hill, London EC1. 01-833 0044

ATA — ST ALBANS 70 Park Street, -

The market
leaders!...

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

Export specialists — ring or telex for details

.with recognised professional support

Kappro Il £

FRESH FROM THE U.S. A.| The best value Portable
Micro from Kavpro . . . Includina Software

KAYPRO Il 2 x 200K disc drives ... .. 1696.00
KAYPRO IV 2 x 400K disc drives .. .. 1960.00
KAYPRO X 1 x 400K disc drive and built
in 20MB Winchester

Other Software including financial
ledgers etc also available.

Hyperion

Hyperion 256 x 2 MSDOS, BASIC ........ £2950.00
Printers & Plotters

Epson

Epson RX80 120 CPS ...
Epson FX80 160CPS ..
Epson MX100 100CPS ..

Apple

Apple Dot Matrix 120 CPS . 349.00
Apple Letter Quality Printer . 1199.00
Ricoh

Ricoh 1300 Flow Writer .. 1099.00
Ricoh RP1600 Flow Writer .. 14398.00
Mannesmann Tally MT160L .. 560.00
Mannesmann Tally MT180L .. 690.00
Plus full range of Centronics

Printers Available.

Plotters

Hewlett Packard HP7470 ..........cc......... 1066.00
Hewlett Packard HP7475(A3) TBA

Calcomp 8 PEN(A3) ... 2999.00
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EXTRA SOFTWARE, EXTR

More good news as Osborne leads the way yet again with a
sensational new software extra. Two leading programs —
Personal Pearl and Peachtree Business Management System
together worth over £600.00 come free when you buy either
of the following systems.

THE OSBORNE
BUDGET OFFICE SYSTEM

The Osborne 01 delivered with five
outstanding software programs
Ready-to-go —
Supercalc: Electronic spreadsheet
C Basic: Programming language
M Basic: Programming language
Wordstar: Word processing with Mailmerge
CP/M: Operating system
As well as giving you Personal Pearl anc
LF Peachtree Business Management systerr
R e S N Osborne include STARTPAC
- ::::\;?:‘::-E:* ' in the 01 Budget Office System.
- — This self-instruction guide will
. enable you to get to work with your
Osborne straight away!
* Osborne offer you the 01 Budget Office
System for only £1495.00. A saving of nearly
£600.00.



b XTED

N

'CAPACITY, EXTRA VALUE.
THE OSBORNE
EXTRA STORAGE SYSTEM

The proven Osborne 0! and the Trantor 5SMB
hard disk offer the storage capacity of more than
30 times that of a floppy disk. And up to 5 times
faster system performance. The Extra Storage
System transforms the 01 Portable Business %
Computer into a powerful office system which
matches the storage, speed, convenience and
flexibility of desk top systems costing twice
the price. Personal Pearl extends the power
of your Osborne for information handling
tasks previously reserved for larger systems.

Installation is easy — simply unpack your

disk, plug it into your Osborne | and run a simple --;:-.::___._—;
installation procedure. -

The Osborne 01 with Trantor ' P —
5MB hard disk system together =gl
with Personal ?earl and Take the lead from Osborne
Peachtree Business and telephone the Osborne Sales Department

-
- ITIIITIT N e

Management System costs now for details of your local authorised Osborne Dealer

only £2995.00. A saving of Tel: (0908) 615274.

ver £800.00.
9 800.00 The Osborne Computer Corporation (UK) Ltd. 38 Tanners Drive,
Blakelands North, Milton Keynes, MK14 5LL, Bucks. Telex: 825220.

ESBORNE

COVMPUTER CORPORATION
Someone has to lead the way

@ Circle No. 134
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Qume’s legendary print quality is now
available for your small business or
personal computer with our new
SPRINT 11 PLUSdaisywheel printer.
The secretis The Qume Connection
interface module. Our first Qume
Connection modules fit the most
popular computers, including those
from IBM, Tandy, Commodore, Xerox,
Hewlett Packard and Sirius through
ourrange of R.S.232C, I.LE.E.E.

and Centronics interfaces.

Qume Connection modules for other
microcomputers are on the way. You can
getthe SPRINT 11 PLUSthat’s right
for your printing requirements, with a
choice of 40 or 55 cps. So make the
Qume Connection by calling us orone of
the authorised Qume distributors listed.

v
AUTHORISED DISTRIBUTORS

Access Data Communications Ltd., Daisy Terminals Ltd.,
Uxbridge, Middlesex. Tel: (0895)59781  Haywards Heath, West Sussex.
Tel: (0444) 457546

Uimne.

Alphatech Computer Systems Ltd.,

Bourne End, Buckinghamshire. London Office —Tel: 01-434 2821 Qume (UK) Limited,
Tel: (06285) 28237 ISG Data Sales Ltd., B"nginV:;ﬁgrg'%Sgéﬁié}d'ng-
Reading, Berks. Tel: (0734) 884666 ‘ , :
Bytech Lid., Sl W T (07 Tel: Reading (0734) 584646, Telex: 849706
Earley, Reading, Berks. Facit Data Products Ltd., —
Tel: (0734) 61031 Rochester, Kent. Tel: (0634) 401721 A British Company of ITT

® Circle No. 120
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Pete Pam Computers

o Yoe?
1.
o

ATTENTION VISICALC USERS'!

WITH VIDEX ULTRATERM VIDEO CARD AND
ULTRATERM VISICALC PREBOOT DISK, YOU CAN

’
SEE DISPLAYS THAT YOU'VE NEVER SEEN BEFORE.
24 lines x 80 cols, 48 lines x 8 cols, 32 lines x 128 cols, or 24 lines x
160 cols can be viewed on a LONG PERSISTENCE PHOSPHOR MONITOR.
VIDEX ULTRATERM £299 ULTRATERM APPLEWRITER PRE-BOOT £21.27
N
ULTRATERM VISICALC PRE-BOOT DISK £50.60 “d' \N/:\/
Acce’erator II SUPER SUMMER CLEARANCE SALE
: BUY NOW WHILST STOCKS LAST
MAKE YOUR APPLE RUN Adventure 44546 . . . 17.95  Mystery lHouse . 10.95
Adventurc 74849 . . . | .. 1795 Ulysses & The Golden Ileece . 11.95
3.58 TIMES FASTER R O e D139 M e 1195
80 col d. 8900 Cranston M: . :
FOR ONLY £299!! %2‘;:.‘2:."; o ALS i g0 et I%éﬁ
urocolor Car . . 49. Mouskattack. . . ... ... 12.95
Parallel Intertace Apple 11 .. 69.00 The General Manage . 75.00
BASF QUALIMETRIC Universal Para Int Apple |f| i ot A 13,95
FLEXY DISKS Over 2000 UK Apple users now Enhsloni‘jm Ryn . Iggg E.mnnnh.xll Blitz lggg
L elltire Warrior . . . 4 atlpak . 12.
o te | g . L ! ’ ) f
51" SINGLE SIDED/SINGLE DENSITY wesiel 1SS tne By usipof the David: :'ﬁ.%’nigm Magi. I e 1195
Accelerator in an Apple. Red Alert . . 12.95  Crossfire IBM . L1295
11 BOXES FOR THE PRICE OF 10!! (S;pTce Q\f]:_ukds | {(2)32 Mu]{l Dl‘jk (.nnlug_ 1 . ;0.95
alactic Trader . . . Back It . 2495
Galactic Revolution. 1095 ph Fi - PX
BUILT FOR ETERNITY See what Richard King, Hardware Buing Dt 1298 Camma Goblins. 138
WARRANTED A LIFETIME Editor of PCN has to say about IO - W96 SCDLEE et
1 boxesfor. . ........ £165| |the Accelerator.  (PCN 16.6.83) SavgEdier (e ) B R Solk e 1298
g‘merhb. SRLEERRRRIEE i .gg Copts i Ro.hbers . 112,95
- . washbuckler . B poch . . 14.95
Power down, open Apple, find Missing Ring . 1295 Hadron. .. ..... . 14.95
empty slot, insert board, shut §;nf§"smke for 1BM 1295 _li‘“eZ'D‘mfr N 1398
COPY II PLUS for APPLE & | |APple. power up. That's it — Nevka AR o o 135
COPYII PC f. he IBM P well almost. There certainly Windfall . . 995 11y Wars. . .. . 1395
or the M PC can’t be many add-ins to the Iilll‘tsuSkBIOD(;gL('ard for Applelle. ?282 gy::;? . . :ggg
o i Apple system that make such a Phazer Lire. . . . 1295 Minowaur. ... ... o . 1395
An extremely sophisticated bit difference in performance with so Zenith 1295 The Blade of Balckpoolc 1395
Neptune . 12.95  Call to Arms for IBM . . 13.95
(or nibble) copy program to allow little fuss.” Lazer Silk . 12.95  Escape from Rungistan 13.95
you to make back-up copies of High Orbit Ceees 14.95  Free Fall 1395
Data Master 3.3 . . . . 39.00  Smith Corona TP{ D/W Parallel. . 349.00
your protected software. “The Accelerator |l makes such a JTob (‘(:n(llr}t‘)ll/if'o)snng in Pascal , ?ggg Supercalc for IBM. 149,00
N . g Tansi P . B Al 4
Also includes: big difference to the operation of Zork 11 For IByM 18.95 MﬁLcﬁpglﬁon (bt thm) . ;;fgg
Catalog, with file lengths, hidden | | the Apple that | wish it did more.”” Eiiiﬁ’ﬁ'.‘é‘fié"éo'l'u’?én oo ReulbcHatnd . 11900
characters, deleted files, Verify Eayiler for/1BM . .. 19900 ASIO Apple Serial Card . 79.00
Disk—bad sector scan of disk, “So what don’t | like about the Transforth 1 . 59.00 ?erl'é}:frﬂbﬁ&er:’f@'l“'m 179
Verify Files—scan of individual Accelerator 117 Not a lot, to be ot Case Aprt WiSii iod lojgs  DemmtigEiig 139
files. Verify identical files— honest. It’s simple to install, it’s ﬁ,‘”};ATb}' ;l? ¢ . };gg Global Pmm'm Line Fditor 29.00
compares files on different disks, reliable, it's easy to use and it I"eehue; . - 1095 g‘:};’:; Kram . . ggﬁgg
lets you know at what point they runs like a bat out of hell.” Ifazail o IR Moo Gty 15.00
ﬁl’St differ Snlla'{om Adventure : ) 1 l.9€ CREneAdapltor Pu' R" b U
] - ) ('rosI: R - ”-93 Wizard SOB . . 16K Butf Serial 1/1° . . I49 00
Verify drive speed: track/sector “For the real business user who G 1195
map, Sector Editor. wants a real increase in through- Mission Asterold .. 195
put, | would strongly recommend
he product.””
COPY II PLUS £39 4
COPY 11 PC £39
%) 1
s
\C g 8
N\N\o\“"m“woa\(sﬂ‘“ ] F .
QONC Pete /A Pam Computers "visapple
g\}-c‘ U.K. VERSION 4 - London Retail:
Mail Order & Distribution: :
SPECIAL PRICE £149 AVAILABLE New Hall Hey Road, T
FOR Rossendale, Lancs., BB4 6JG Norwegian Agent: Dot L
: . Phones: The Norwegian Software H FiEaE-a S il
The friendliest, most powerful EPSON MX100 £4.45 (0706) 212321 & 227011 Address g O(;(e :’? "1‘:; London Office
slectronic worksheet you can EPSON FX80 £3.95 Telex: 635740 Petpam G Oslo 5 rveen Open Saturdsys
buy. Saves time in management EPSON MX80 £3.95 Telephone 47 2 64 55 77 l
and planning, When ordering please state E Prices do not include VAT please add 15% to your remittance E
printers model Postage and Packing FREE
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CRYSTAL RESEARCH LTD
XTAL BASIC 3

A Z80 based Interpreter. Disc and Cassette versions in-
cluding CP/M are available how or in the near future.
FEATURES

1 Has over 110 Commands and Functions and is user extendable.
2 Xtal BASIC 3 incorporates its own editor that is independent of
VDU or terminal being used butappearsto have the facilities of the
most sophisticated direct screen editing. in brief the editor contains
the following:
Lines of 127 characters (can be extended up to 254)
Full on screen editing, up, down, left, right.
Auto insertion of lines.
HOME CURSOR, CLEAR SCREEN, DELETE LEFT, DELETE
RIGHT,INSERTCHARACTER,ERASEWHOLELINE,ERASE
TO END OF SCREEN, PRINT SCREEN CONTENTS TO
PRINTER, and ABANDON LINE. A LINE EDIT MODE IS IN-
CLUDED AS STANDARD.

3 Variables can be of any length. First five characters used to dis-

tinguish one variable from another. Multi-dim arrays, string arrays

and integer arrays.

Full Tape and Disc file handling.

32 standard error messages and traps. Ability to trap BREAK

KEYS. Error table is extendable.

Passible to run programs larger than memory capacity.

Special features allow transfers of programs from machine to

machine.

Xtal BASIC 3 is designed to be compatible with most available

BASICS and a program is supplied for many BASIC to BASIC

conversions.

9 Themanual, consisting of over 100 pages, includes full description
of the BASIC, sample programs, useful Machine Code Subroutines
in Xtal BASIC 3. examples of extra commands and functions.

10 SIZE 12K to 14K depending on the System.

11 Available on Cassette and/or Dlsc. Please contact Crystal
Research Ltd., for availability on your particular machine.

12 On Cassette £40.00 + VAT On Disc £60.00 + VAT
OEM and Manufacturers are invited to contact Crystal Research
Ltd.. for licence details.

Open 0930-1200 1300-1730 except Saturday & Sunday

40 Magdalene Road. Torquay.
Devon, England Tel: 0803 27890 XTAL

BASIC
@ Circle No. 137
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MONINORS

IT'S A BETTER BUY THAN MOST AT
LESS THAN £4 PER MHZ.

THE PRICE IS AS CRISP AS THE IMAGE.
ORDER TODAY -WE'LL SHIP RIGHT AWAY.
Allmajor Credit Cards accepted.

Phone for details of cased and open
frame monitors.

CROFTON ELECTRONICS LTD.

35 GROSVENOR ROAD, TWICKENHAM, MIDDX 01-891 1923/1513 Telex 295093

@ Circle No. 138

Access and Barclaycard

THE COMPUTER PEOPLE

5vs WINCHESTER
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SPECIAL OFFER

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

FLOPPY.

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

COMPUTER, SYSTEMS LIMITED

462 COVENTRY ROAD, SMALL HEATH

BIRMINGHAM B10 0UG
Telephone: 021-771 3636 (10 lines) Telex: 335909 (Camden G)

ALL PRICES EXCLUDING VAT

12 MONTHS PARTS AND LABOUR ON ALL APPLE AND TRIDENT PRODUCTS

tipeEiass

e g

RRP CAMDEN PRICE

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

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

PLUS FLOPPY 1700 1465

52
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** BETTER VALUE MAIL ORDER SUPPLIES FOR YOUR MICRO *

7
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Manutactured by Verbatim, to accepted
industry standards. Full one year warranty.
Quality products at popular prices for both
home and office use.

5.25"" DISKETTES

MD200-01 §/S., S/D, 48TPI. £1.1
soft sector only

MD200-AS  S/S.S/D. 48 TPI £1.66
Apple systems only

8'’ DISKETTES

FD34-1500 §/S,5/0 £1.85

DD34-1501  D/S, D/D £2.82

32 hard sector available at same price.

VEREX DISKS R

N J

TN 4
L7519} il )il

|2

. - -

From Verbatim, the world’s leading diskette
manufacturer. Full § year warranty. Al
minidisks are certified for double density
recording, and are fitted with hub ring
reinforcement as standard.

5.25' DISKETTES

MD525 $/S,D/D. 48 TPI £1.92
MD550 D/S.0D/D, 48 TPI £2.86
MD577 $/8.0/D,96 TPI £2.69
MD557 0/S, D/D, 96 TPI £3.60

48 TP suitable for 35 or 40 track operation.
96 TPI sultable for 77 or B0 track operation,
10 and 16 hard sectored versions available
at same prices.

8'’ DISKETTES

FD34-9000  $/S,S/D £2.75
FD34-8000  $/S,0/D £2.80
DD34-4001  D/S.D/D £3.26

32 hard sectored versions available at same
prices.

(DATALIFE DISKS )

(XIDEX DISKS

The new premier quality standard, against
which afl other manufacturers will have to be
judged. Al products certified for double
density recording. Now with a llfetime
warranty. Unreservedly recommended.

5.25"' DISKETTES

5012-1000 §/S,0/D, 48 TPI £2.06
5022-1000 D/S, D/D, 48 TPI £2.90
5012-2000 $/S, 0/D. 96 TP! £2.92
5022-2000 D/S.0/D, 96 TPI £3.77

48 TP suitable for 35 or 40 track operatior.
96 TPI suitable for 77 or 80 track operation.
10 and 16 hard sectored versions available
at same prices.

8" DISKETTES
8012-1000 S/S, D/D £2.78
8022-1000  D/S,D/D £3.36

32 hard sectored versions avallable at same
prices.

~

(THE LAST ONE )

k ) ordenng.

{mﬂasgug ;
ITHE LASTONE

g -

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

TLO runs on the Apple Il and lle,
Commodore 4032 and 8032/96, TRS-80
Model Il (TRSDOS or CP/M), most CP/M,
CP/M86 and MS-DOS machines including
the IBM PC { PC -DOS) and Sirius.

Try out TLO for £50.

A hmited demonstration version of TLO is
now available for only £50, including full
documentation. This cost is 'ully refundable
against your subsequent purchase of a full
verslon,

Full version costs'—

tor Apple Il —_ £185
all other versions = £330

Please specity version requirements when

_J

DISK DRIVE
HEAD CLEANING
KITS —

Helps to protect your valuable data, and
minimise expensive downtime and repair
costs. Consists of a flexible jacket, which
recelves a pre-saturated cleaning disk.
Each disk is sealed within a foi sachet to
ensure that it contains the right quantity of
cleaning fluid when used. After use the disk
is disposed of, and the jacket is kept for
future use.

Sultable for single or dual head dnves.
Please spacity 87 or 5.25" disks.

=

STORAGE
BOXES

Protect your diskettes and valuable data
from external contamination. Lockable,
portable and secure. Two part box made
trom anti-static ABS plastic. Price includes
dividers and index labels. Capacity 80 disks.

(DISKETTE i

PRINTER

Features:—

Friction and tractor feed as standard
80 c.p.s.

Bi-directional logic seeking.

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

Italic printing and auto underliming,
Condensed, emphasised, expanded and
?ou)ble strike printing {can be mixed in a
ine).

Parallel intertace fitted as standard.

12 month warranty.

Print sample available on request,

A5 Storage box (for 87 disks) £33.60 1x9% " binder.
STARTERKIT £8.12 A6 Storage box (for 5,25 disks)  £23.40 [ { CP 80 PRINTER £282.00 1 x highiighter pen.
{contains jacket and two cleaning disks) Optional RS-232 interface £40.00 choice ¢ rubber feet/sticky pads.
R RCCRERIICL EARIC B W Speclal VIC20/VIC 64 interface  £46.00 GRINTERISTANG 2158
{pack of 10) J
- Y| _ IR SN

(CTI-CP80 | (PRINTER STAND

~
~——_

Suitable for use with dot matnx prinlers: Lifts
printer sufficiently to enable continuous
stationery to self-stack. Painted steel unit.
Dimensions: 39¢cm wide

x 28cm deep

x 10cm high

Comes as
contains:—

package which also

200 sheets continuous stationery.

(COMPUTER
FURNITURE

Sunable for use with all leading personal
computers. Features a top shelf for monitor/
printer, lower shelf for books, paper and
general storage; large desk top surface at
eyboard height; attractive teak finish, and
castors for mobiity.

U.K. Manufacture, Comes in fiat pack for
self assembly — full nstructions provided.

A further range of more sophisticated units
is available - please ask for details.

THE ORGANISER £55 00

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

| KT8 OQF. Tel: 01-941 4066 mainiand. |
| oty Product Price YOUR NAME . |
| ...... £ ADDRESS l
| 5 |
[ £ |
| £ Tel. No.:
Sub Total £ Please charge to my Visa/Mastercharge/American I
| Express/Diners Club account. I
Delivery/Insurance £ FREE
I My card number Is I
VAT £
DINERS CLUB -7
| TOTAL VALUE OF CHEQUE PAYABLE E E @,NTERNWONAL P |
TO DISKPOST g s e e =
I Credit Card Orders I
I Company Orders We welcome Visa. (Barclaycard), Mastercharge. (Access), Diners
You are unable to raise chegues without an involce, please post or Club and American Express. There is no credit card surcharge.

telephone your order to us. We will then forward a pro-forma invoice,
for your accounts department to pay against.

to our sales office.

Either write your card number on your order, or telephone your order

DISKPOST? Is the mail order division of the BFI Electronics Group
Europe’s largest independent diskette supplier.

PRACTICAL COMPUTING October 1983

— DYSKEO ST

FREEPOST West Molesey
Surrey KT8 0QF. Tel: 01-941-4066
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It you think seriously
about Micros. . .". .
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.. .think seriously
who you buy from.

L

It’s surprising where you can buy a micro these days. The
chemist, the newsagent, department stores — it won’t be long
before your local greengrocer is selling Apples as well as apples!

But who do you really trust? Do you honestly believe that
the ‘Johnny come latelys’ can offer you the expertise and in
depth knowledge of a specialist?

Do you honestly believe that they have the influence and
status in the market, to offer you a full choice of the latest
technology and all at probably the best prices around.

FREE CREDIT”

—_—

Avariable on selected
ttems 10%depostt
foliowed by 9 equal
monthty payments

h'A -

In all branches of Laskys, you'll find Micropoint, our
specialist micro computer department. And at Micropoint
you'll find everything you’re looking for. Computers,
Peripherals, Software, Programs, expert advice, test play and
comparison facilities. It’s the complete micro service, plus
Laskys free 2 year parts and labour guarantee. *

Unfortunately we can’t guarantee that you'll find the
same standards anywhere else.

i ¢rodhr O Lutpoci I sccopiancy Lines
Crods Bronen Pmene 110 s wrtien el
o

LONDON & HOME COUNTIES
42 Tonerham Count Road. W1

Golers Green Road. NW11 RICHMOND i Street
BROMLEY 22 Market Square ROMFORD South Street
COLCHESTER 13 Tinty Square  SLOUGH Queensmere Certre

CHATHAM 8 The

GLOUCESTER 25

asigate Street LEICESTER 45 Market Place South
MAIDSTONE 79-81 Week Street

LEEDS 28-34 Alion Street NORTHAMPTON 78 Abington Sireet

NOTTINGHAM 14 Row

YORK 10a Coney Street
SCOTLAND

257 Tottenham Court Road, Wi UVERPOOL 33 Dale Street OXFORD 16 Wesigate EDINBURGH 4 St. James' Centre
78 Queensway, We CROYDON 77/81 North End WATFORD Charter Piace SOUTHEND 205-206 Churchil West MANCHESTER Amdale Street PETERBOROUGH Queensgate Centre [Closed for refubishment)
471473 Oxdord Street, W1 KINGSTON Eden Street SOUTHERN ENGLAND MIDLANDS AND NORTH (Adj. WH Smith) PRESTON Guildhail Arcade LASGOW 66-70 Buchanan Street
382 Edgware Road, W2 LUTON 182 Amdale Centre BRIGHTON 151-2 Westem Road BIRMINGHAM 13-21 Comporation NEWCASTLE-UPON-TYNE SHEFFIELD 58 Leopoki Street WALES

152 Fleet Street, EC2 READING Frar Street BRISTOL 16-20 Penn Sreet CHESTER7 The Forum 6 Northumoertand St WOLVERHAMPTON 2 Wultrun Square ~ CARDIFF 122 Queen Street

PRACTICAL COMPUTING October 1983
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ICL brand Flexible Discs
and Computer Tape are now
available from Memorex.
Ring the number on the dial
below for IMMEDIATE

despatch.

RING OUR HUTUNEol-zos 0440

ASK FOR JACK GOODMAN
OR KEVIN WOODS

® Circle No. 142

mee : GO FORTH & *

V.AT

[ ]
CMB 4032 Micro Computer 32KRAM £495.00 £569.25 FASTER DEVELOPMENT -
CBMB032SK  MicroComputer ~ 96KRAM £675.00  £776.25 FASTER PRDGRAMS

CBM 8096 SK Micro Computer 96KRAM £795.00 £914.25

Leboratory Microsystems FORTHs — professional software complete with editors,
CBM 8000 Micro Computer 128KRAM £795.00 £914.25 assemblers, turn-key compilers, system utilities, multi-tasking and extensive documentation.
. % % % 68000 FORTH AVAILABLE NOW for CP/M-68K * * *
CBM 2031 Single Disk Drive 170K/8 £296.00 £339.25
d ) 280 C/PM-80, 8" £45, 5" £60 CP/M-86 £95
CBM 4040 Dual Disk Drive 340/K/B £520.00 £598.00 I1BM PC £95 SiriusVictor £105
. PC-FORTH+ 32:bit FORTH £190  CP/M-86 FORTH+ 32:bit £180
CBM 8050 Dual Disk Drive 1M/8 £670.00 £770.50 CPIM-68K £190  Many other versions
CBM 8250 Dual Disk Drive 2M/B £895.00 £1029.25 FLEX and SAGE users — wa support you too. Ask for Apples, PETs .
CBM 4022 Printer Tractor Feed £345.00 £396.75 Nautilus Systems Cross-compilers — transport FORTH to different pracessors, generate
secure code, generate ROMmabie code, the — and very, very
CBM 4023 Printer Dual Feed £345.00 £396.75 fast,
. Prices from £230 for your first target.
CBM 8023 Printer 160cps  TractorFeed £626.00  £718.75 Target processars inchude: 8080, 80B6/88, 280, 6800, 6301/6801, 6809, 68000, 1802,
CBM 6400 Printer 45¢cps Daily Wheel £995.00  £1144.25 28, 9900/99000, 28000, LSI-11
FORTH tapes BBC A/B with editor, assembler, graphics, toolkit £25
Spectrum 48K with colour and sound £14.95
Nascom 2 under NAS-SYS 3 £22.50
DY FORTH kits
Installation menual — How to doit, model, definitions, editor £7
N, ™p Source code listing for one processor — choose from
) . II e U r 6502, 6800, 6809, 8080, 280, 8096/8088, 9900, 1802,
68000, 28000, VAX, Apple | [, LSI-11, Eclipse £7
192 HONEYPOT LANE, QUEENSBURY, FORTH books — range includes:
‘Starting FORTH' by Brodie £16
STANMORE, MIDDX HA7 1EE. *Systems Guide to fig-FORTH' by Ting £26
JUPITER ACE — now with FREE 16k RAM pack £78+VAT=£89.70

Tel:01-204 7525

MicroProcessor Engineering Ltd
PERSONAL SHOPPERS WELCOME 21 Hanley Road Shirley
PHONE & MAIL ORDERS ACCEPTED SPMEn e A

ALl GODOS SENT SAME DAY (/HEREVER POSSIBLE

o Clrcle No. 144 ® Circle No. 143
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Special Advertisement Feature

High speed shredding

Computer printouts often contain the most sensitive
information in any company, yet the sheer speed at
which the output flows can be enough to make disposal a
major problem. To cope with this the Rexel ambassador
range offers specialist DP shredders from micro to
mainframe user capacity. Up to 180 feet per minute of
multi part sets can be destroyed. Why not get in touch,
and I'll forward all the details.

Electronic typewriters
with the Xerox touch

With the 600 Series Rank Xerox have
produced five electronic typewriters
offering a host of features to make typing.
faster and easier with less effort and

PAGE PLUS
Computers

COMPILED BY-

426 on enquiry card

Cut company phone costs

Do your staff use the telephone efficiently? If you have a : in_lpgccable r&sul@. The ~ memory
feeling that some of your company’s hard earned cash is ehrruna.les repetitive  typing;  self
being unnecessarly donated to British Telecom you correction  ends  lengthy manqal
should be talking to Callog. The Callog service provides - correcting and the Xerox touch of quaht.y
adetailed analysis of outgoing calls and encourages good and features such as automatic

emboldening, centring and underlining
give extra authority to all your typing.
Text editing models are available too.
Whatcver your needs, there’s one just
right for you — contact me now.

432 on enquiry card

telephone ‘habits’ by pinpointing departmental costs.
Indeed, the Callog service can immediately show you
savings on telephone expenditure — savings that will far
outweigh the small annual cost of the service itself. [ have

all the details.
.427 on enquiry card

The Xerox 820 i
micro-computer

65 Sha\}vley Way Epsom Downs
Surrey KT18 5PD 07373 52031

More than a word processor

If you want a revolutionary word processor, look no

A fast and efficient
mailing system

If your computer can produce invoices in
a matter of minutes it seemns crazy to then
spend hours mailing them by hand. The
Neopost System Five-2 from Roneo
Alcatel is designed to fold, insert, seal and
frank in a fraction of the time it takes
manually. The ‘system’ can be controlled
by a single operator saving many costly
man-hoyrs and its modular construction
gives it the flexibility to match your needs
exactly. If you're interested in saving time
and money circle this number today for
more details.

428 on enquiry card

The Xerox 820 II is the micro-computer
which can really benefit your business.
And it comes with a unique piece of extra
software — Rank Xerox expertise.
Expertise which will not only show you
how to ensure you get the best possible
out of the Xerox 820 II for your business;
but even provides a telephone help-line to
advise on using their specially tailored
software programmes. Plus Rank Xerox
have the engineers and the resources to
provide on-site servicing — something
few other manufacturers offer. Contact
me now for further information.

429 on enquiry card

further than the new Dictaphone 6000. It can handle
words and numbers. It can edit, arrange, select, count,
file, print and answer questions. But it’s more than
simply a word processor. It copes with a whole range of
micro-computer facilities like data processing and can
exchange information with other terminals and
computers, even mainframes. And for less than the cost
of a secretary you can lease the Dictaphone 6000. Circle
this number and they will prove it to you.

433 on enquiry card

' Twinlock Multistor

Ironically, the ‘paperless office’ always seems to end
up producing more paper than it replaces, and finding
space to store vital computer printouts and tape reels
is often a headache. If the problem is a familiar one,
Twinlock’s Multistor could be the answer. Tape reels

~3| and printout binders are kept in order and easy

expansion in any dimension allows you to expand the
system as your needs grow. Yet it all costsless thanthe
equivalent cupboard! Make sure you get the details —
circle this number now.

434 on enquiry card

Fax it fast

It takes less than 30 seconds to transmit an
A4 page of information to any
destination in the world using Kalle
Infotec’s  latest digital facsimile
transceiver, the Infotec 6400. Similar in
size to an office typewriter the 6400
provides a range of big machine features
including high resolution scanning and
| printing, sophisticated operator controls
| and a local ‘log’ for management
accounting. Naturally compatibility with
Group III and Group II is standard. Get
the facts from Kalle Infotec. Circle this
number now.

A cut above the rest . . .

Photocopies for less
than a penny each

That'’s the promise from Roneo with their
high speed reduction copier. The Roneo
Rapier 230R gives low cost, edge-to-edge,
crisp clean copies everytime. The machine
copies up to A3 — single sheets, books,
etc — onto any kind of plain paper,
letterheads, labels and transparencies.
The 230R is designed with a touch
sensitive panel to give trouble free
copying. Features include reduction A3
to Ad, A4 to AS, A3 to B4, B4 to A4,
automatic document feed and sorter with
security key operation to prevent ‘use
abuse’. Contact me for full details.

Continuous stationery can create as many problems
asit solves, with paper-cutting bottlenecks holding up
output. But according to Bell & Howell their
Fimafold 1000 provides a low-cost solution for small
or medium computer installations. The accent is on
ease of use and maximum versatility, with electronic
control systems keeping the operator fully informed
and in complete control. Interested? Circle the
number and I’ll be happy to send you full details.

435 on enquiry card

Multistrike printer ribbons

The hidden costs in computing can soon mount up so

we’re pleased to be able to tell you about a new range of
economically-priced multistrike printer ribbons from
Melkron International. For those using an electronic
typewriter/printer such as the Olivetti ET Series or
Silver-Reed EX50/55 or EXP550, Melkron has a new
multistrike ribbon which gives approximately 150,000
sharp impressions — double the yield of a similar
singlestrike product. Let me put you in touch with your
local Melkron dealer. < “7

430 on enquiry card
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BOS SOFTWARE

SERVING THE BUSINESS WORLD

BOS/SALES LEDGER
Provides facilities to maintain customer
8 accounts from entry of invoices, credit notes,
B payments and journals through to credit
B checking, production of statements and cash
& forecasting. Both balance forward and open
item accounting are available.

BOS/INVOICING
Provides facilities to produce invoices and
credit notes and sales analyses by customer,
product, territory and salesman, BOS/
Invoicing automatically maintains stock
records and sales ledger accounts. BOS/
Invoicing requires BOS/Sales Ledger.

] BOS/INVENTORY CONTROL BOS/PURCHASE LEDGER
8l Provides facilities to maintain stock records, to Provides facilities to maintain all aspects of a
{ record and control stock issues and receipts, company's purchase fedger from the logging
4 to check re-order levels and lead times and to of transactions and the approval of payments,
4 provide total financial management of stock. through to the calculation of discounts,
. scheduling of payments, printing of cheques
and credit transfers and the maintenance of
supplier details.
BOS/NOMINAL LEDGER
Provides facilities to maintain ali aspects of a
company's accounts. BOS/Nominal Ledger .
accepts input directly or from BOS/Sales BOS/PAYROLL
Ledger, BOS/Purchase Ledger or BOS/Fixed Provides all the facilities to produce payslips,

Assets and produces profit and loss

statements, trial balances, balance sheets and.

detailed schedules by company, department
and account type.

credit transfers and management reports fora
company payroll. BOS/Payroli fulfils all inland
Revenue requirements for the calculation of

tax deductions, contracted-in and contracted-

out National Insurance, and covers SSP
reporting (UK).

BOS/ORDER PROCESSING
Handles all aspects of multi-warehouse sales
order processing: back orders, forward BOS/FIXED ASSETS
orders, regular orders, picking lists, delivery § Maintains acomplete register of the fixed_
notes and invoices. Order details per product ; assets of acompany or group of companies,
and per client can be displayed on demand. and calculates depreciation automatically
BOS/Order Processing requires BOS/Sales either by historical cost or current cost
Ledger and operates in conjunction with : conventions. Current cost accounting
BOS/Inventory Control and BOS/Microsafes. conforms to SSAP 16 (UK).

BOS Software’s extensive experience in international software satisfies the needs of our
clients, not only in the UK, but throughout the world.

Choose BOS Business and Office Software and you will be buying notonly
the most comprehensive quality range of software available for the micro market, but also
BOS Software’s five years of international experience.

BOS Software is supplied in the UK by MPSL.

For further details of BOS Software Name

complete this coupon, clip to your

business card or letterhead and return to

MPSL. Company

MPSL, 87-89 Saffron Hill, Type of Computer

London ECN 8QU, England.
Telephone: 01-831 8811 Telex: 22763 BUSINESS OPERATING SOFTWARE
PC 1083

L T e B S | S | |
©® Circle No. 146
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WORDCRAFT SYSTEMS first
developed its dongles for
Commodore and, later, Sirius
micros. Now it has a version
for the IBM PC. It fits into the
parallel printer port — pro-
viding another port for your
printer — and contains code
without which your software
will not run. On the good side,
at least the system allows you to
make security copies.

PC dongles cost £15, which
is somewhat more than the
£2.50 for the Vic-20 version.
The minimum order is 100 so
you cannot get a sample from
Mike Lake, Wordcraft
Systems, Oak Lodge, Farley
Road, Derby DE3 6BW. Tele-
phone: (0332) 683892. i

PC dongles
from Wordcraift

Maximum
expansion
from Legend

LEGEND has introduced an
expansion card which will
support up to 768K of directly
addressable dynamic RAM, in
either 64K or 256K segments.
The card maps round the
address space are already used
to provide the maximum pos-
sible, IMbyte.

Contact Legend Industries,
2,220 Scott Lake Road,
Pontiac, Mi 48054. Telephone:
(313) 674 0953.

0.5 Mbyte
going cheap

Addressbook program for the
IBM PC, with an XT version to
follow. It is said to be easy to
use and costs only £90. A

ENCOTEL is now importing the| WordStar interface is provided

Profit Systems RAM expan-
sion card, which provides an
extra 512K for £445. PC-DOS
2.01is included free.

Contact Encotel Systems, 7
Imperial Way, Croydon
Airport Industrial Estate,
Croydon, Surrey CRO 4RR.
Telephone: 01-686 9687/8 [I]

Addressbook

DECISION TECHNOLOGY has
adapted its well-known

range of PC disc sub-systems. Latest products are a 3.9in. SMbyte
removable cartridge system. Either can be fitted into a standard
PC in place of an existing floppy drive, or into an external
expansion unit. Installation is said to take 15 minutes. Contact
KPG Hardware House, 578-586 Chiswick High Road, London
W4 5RP. Telephone: 01-995 3573. o
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for use with Mailmerge.
Contact Decision Tech-
nology, 7 St Johns Road, East

Molesey, Surrey KT8 9JH.
Telephone: 01-979 5533. o}
Front end
revelation

REVELATION is the name of a
Pick look-alike front end to
PC-DOS, which is useful if you
have the PC linked to an IBM
Series/1 super-mini running a
full version of the Pick
operating system. It turns the
PC into a minicomputer
terminal, with access to a wide
range of software, while
retaining the ability to run
packages under MS-DOS. A
new application generator,
Appgen, can be run under Pick
or under Unix, providing a
bridge between the two
systems.

Contact Interactive Data
Machines. Telephone: (0302)
786677.

Pearls
of wisdom

THE SYSTEMS generator
Personal Pearl has now been
released in a version for the
IBM PC. It not only runs under
PC-DOS but also under
CP/M-86 and Concurrent
CP/M. Pearl is a relational
database that outputs ASCII
files for use in word processing
and links to the Supercalc
spreadsheet package. It uses

Computer,

PC Bulletin: new m——

the IBM’s function keys, and
costs £190. Contact Pearl
Software, 12 Christchurch
Road, Bournemouth BHI
3LD. Telephone: (0202)
20692/3.

Graffcom has been rewriting
its 8080/Z-80 machine-code
packages in 8086/8 code to
make full use of 16-bit CPUs.
The new range, designated
2020, includes word-
processing, financial-planning
and Configurable Manager
packages. The series has just
been implemented on the IBM
PC. Contact: Graffcom
Systems Ltd, 102 Portland
Road, London WI11 4LX.
Telephone: 01-385 9422.

Micropro, the publisher of
WordStar, now has all its
software available on the PC.
The latest offerings are
CalcStar — improved to offer
1,300 cells — and InfoStdr
WordStar, SpellStar and
Mailmerge are, of course,
already familiar under PC-
DOS. Contact Micropro
International Ltd. Telephone:
01-487 5728/9.

The Strategist

ASHTON TATE, author of dBase
II, has launched a new finan-
cial package called the Strat-
egist. After you enter 31 key
business assumptions, the
program tells you if your prop-
osed project will succeed or
fail. The information is
presented as 44 graphs and
three detailed reports. Results
can be sent along to dBase II.
Contact Skye Quin at Ashton
Tate (U.K.) Ltd. Telephone:
(0908) 568866. |

Edison on PC

THE EDISON portable software
system runs on a PDP-11/23
minicomputer, and now also
on the IBM PC with 256K of
RAM. Edison is a Pascal-like
language.

The Edison system includes
an operating system, compiler,
screen editor, text formatter,
print program and assembler.
For more information read Per
Brinch Hansen's book
Programming a Personal
published by
Prentice-Hall.

Contact Per Brinch Hansen,
Computer Science Depart-
ment, University of Southern
California, Los Angeles, Ca
90089.
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IBM’'S MAIN marketing thrust of the Per- |
sonal Computer has been at presenting it as
user friendly. Indeed, the twin-floppy
version is easy to use compared with most
previous small business micros. This is due
to PC-DOS, the IBM version of
Microsoft’s MS-DOS, and the high quality
of much PC software. While PC-DOS is no
one’s idea of the perfect operating system,
it is easier to learn than CP/M. However,
with the hard disc version of the IBM PC,
the XT, and the essential PC-DOS version 2
the system moves to a higher level of
difficulty.

There are several reasons for this. First,
DOS 2 has more commands and. is
inherently more complex than DOS 1; it is
not just bigger. Second, controlling the
hard disc requires a much more organised
approach to keeping files and back-ups.
Third, very little current software has been
written with hard disc operation in mind.

The result is that the IBM XT is currently a
much less viable option for the newcomer
to computing. At the very least, the typical
XT user will require a higher level of dealer
support, and greater personal com-
mittment. {

IBM XT

In the third part of our review, Jack Schofield looks at
the operating system, which may not be so easy to get
used to. The hard disc and PC-DOS version 2 demand

a high level

This is not because of the hard disc itself,
which is big, fast and in principle works just
like a floppy. It also takes up the same
amount of room but it has two platters,
giving four surfaces for data storage. Each
surface has 306 tracks of 17 sectors,
compared to 40 or 80 tracks on a single- or
double-sided 5.25in. floppy. The total
storage is thus about 10Mbytes, which is |
the equivalent of 32 of the 320K standard
floppy discs. Access time, the time to read
an item of data, is up to 10 times quicker. |

=

=
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of literacy.

IBM does not disclose the manufacturer
of the fitted hard disc; likely sources are
Seagate Technology of California and
Miniscribe Corporation of Colorado.
When the XT goes into production in
Scotland in November there may be an
opening for a Scottish disc. The disc in the
XT supplied for review offered initial
formatted storage of 10,592,256 bytes or
10,344K. Even after copying on the DOS 2 |
system files there was more than 10Mbyte
free. Such information is very simple to
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discover using the ChkDsk utility from
DOS, which lists hidden files like DOS.SYS
and I0.SYS separately.

The main new commands in DOS 2 are
Assign, Backup, Break, Cls, Ctty, Echo, If,
For, Shift, Goto, Graphics, Mkdir, Rmdir,
Chdir, Path, Prompt, Recover, Restore,
Set, Tree, Ver, Verify and Vol. There are
four new characters, <, >, [ and \. Also
some of the existing DOS commands have
been enhanced, mainly to cater for hard
disc operation.

Backup has been added to allow the
contents of the hard disc to be copied to
floppy discs, since IBM do not have any
kind of tape streamer or cartridge to do
this. The simple command Backup C:\
A.:/S backs up all the files on C, including
those hidden in subdirectories. DOS makes
a note in the directory whenever it writes to
a file, so the \M parameter is provided to
back up only those files which have been
modified since the last back up was done.
DOS also keeps time and date records, so
the \D parameter is provided to back up
only those files created after a certain date.
That will make you wish you had entered
the date every day when booting PC-DOS.
In all cases, Restore is used to copy the files
back onto the hard disc. In most other
respects Backup seems to work like the
usual Copy command.

In general the new commands make
using DOS 2 much more like using a
language than using an operating system.
The user is involved in numerous little bits
of programming using Copy.Con, an
abbreviation of copy from console, to
create a file which sends commands just as
though they had been typed in at the
keyboard. Thus it is the equivalent of
Submit in CP/M. Copy.Con is used to
create Autoexec and other batch files which
enable programs to be customised, so they
can be run by inexperienced users. With the
Echo Off command the process can be
made invisible. Variables can be included
using the % sign. Using Goto, For, To, and
Cls to clear the screen, it is not unlike
programming in Basic except that the
system provides virtually no help with
debugging.

Most of the other new commands are
connected with the provision of tree-
structured files, through which DOS 2 is
made to resemble Unix — specifically, the
Microsoft version called Xenix. The idea is
to divide the hard disc into a series of
directories, created by typing Md or MkDir
for Make Directory. This directory then
contains files or sub-directories, which in
turn contain files, and so on down through
as many levels as you require. The only
limitation is that the Path must not be more
than 63 characters long.

You start in the root directory but can
change to a subdirectory by typing Cd or
ChDir for change directory. Typing Dir at
the root level lists only files in the root
directory and sub-directories, which are
identified by < DIR>. Typing Dir inside a
sub-directory lists only files in that

ENeen W=
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Listing 1. A PC-DOS program which shows
how you might write password system.
Typing Logon Jack offers a slection of
programs In a menu, whereas Logon Fred
results In a Get Lost message. With more
users the variable %1 would have to be
compared with other possible entrles.
Also, It would have to be an Autoexec.Bat
file and not send unwanted users straight
into the system at :End, but this Is just for
liustration. Note that three more flles have
to be created, A.Bat, B.Bat and C.Bat, to
run the programs from the menu. Listing 2
changes the directory to MP\JACK and
runs MultiPlan, MP.

directory and the names of sub-sub-
directories. The root directory is then
effectively invisible to the system. The
particular directories and files in use can be
specified by the Path command. Thus it is

simple to set up a password system where

the password takes users only to their own
set of files, so several different users could
use the same machine.

For example, the root directory could
contain half a dozen .Bat files for main
applications such as word processing,
financial planning, etc. Selecting one from
a list Echoed to the screen, then typing a
name or password could take the user into a
directory containing only their own files for

{continued on next page)

C:COPY CON:E.BAT
CD\MF\%1

FATH\MF

CD

MP

7

1 File(s) copied

Listing 2. This routine changes the

ﬂ;’ectory to MP/JACK and runs Multiplan,

C>COPY CON:LOGON.EBAT

ECHO QFF

CLS

ECHO YOUR FASSWORD 1S EBEING CHECEKEED

IF Z1i==JACK GOTO A

ECHO ACCESS DENIED. GET LOST!

ECHO OFF

GOTO END

tA

ECHO PASS, FRIEND

ECHO ENTER YOUR COMMAND

ECHD A = WORD PROCESSING

ECHO B = MULTIPLAN

ECHO C = STRIF FOKER

tEND

o Z

1 File(s) copied

Specification
SYSTEM

CPU: Intel 8088 HMOS pseudo 16-bit
running at 4.77MHz

Memory: 128K of RAM expandable to
640K; 40K of ROM with socket for
expansion to 48K

Discs: single 5.25in. mini-floppy with 360K
of formatted storage, plus 10Mbyte
Winchester hard disc

Features: 62-pin expansion slots for six
full and two short expansion cards, but
four slots are required to run basic
system.

Interfaces: cards for mono display/paraliel
printer and asynchronous
communications supplied as standard
Dimensions: 500mm. x 410mm. x 124mm.

DISPLAY

Type: 11.5in. green phosphor screen with
brightness and contrast controls

Display: 25 lines by 80 characters
Dimenslons: 380mm. x 350mm. x 280mm.;
7.9kg. weight

KEYBOARD

Type: two-tone Selectric-style gwerty with
85 sculpted keys, including 10 function
keys and 10-key cursor control/numeric
keypad

Features: intel 8084 microprocessor
control including 2K of ROM, 20-key buffer
and n-key rollover; legs to provide tiit.
Dimensions: 500mm. x 200mm. x 57mm.;
2.8kg. weight.

PRINTER

Type: 80cps. graphics nine-pin dot-matrix
printer, Epson -MX-80, with parallel
interface

Features: tractor feed; range of print
styles; stylish perspex stand is optional
extra but recommended as It keeps the
cables out of the paper feed
Dimenslons: 374mm. x 305mm. x 107mm_;
5.5kg. weight

SOURCE
Manufacturer: IBM, available via dealer

1 network

Contact: IBM United Kingdom Ltd, North
Harbour, Baltlc House, Portsmouth
PO6 3AU
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(continued from previous page)
that particular application. The Path
structure might then be something like
Path\Multiplan\Accounts\Fred
Fred would avoid all confusion with gjmilar
files created by Jim in Sales, whose
directory would be found by
Path\Multiplan\Sales\Jjm

The program can even include If Exist; to
see if a file or directory exists, and MkDir to
create a sub-directory, for example, for a
new user, if it does not. But this js not really
a multi-user system nor multi-tasking, and

would not meet any company’s idea of

security. The line ‘‘Echo Oh dear, someone
erased your file’’ might well come in yseful.

Setting up the system obviously involves
a lot of messing about with directories, but
fortunately DOS 2 provides facilities to do
this. For example, Dir|Sort will produce
a directory which is sorted into alphabetical
order. Dir;Sort > JimFiles will create a file
called JimFiles and pipe the sorted listing to
it. It can then be displayed on the screen
using Type, or printed out. Numerical sorts
can be done, and Dir}Sort/25 will sort files
into chronological order, that is, by the
25th column which holds the date.

But operating DOS 2 is not all plain
sailing, and the Path instruction proved to
be a problem in practice; the system will
operate happily inside a sub-directory, but
will not fetch files from outside it.
According to the manual, specifying g Path
such as
Path\Multiplan; \Muitiplan\Jim; A: \Sales
should send DOS to look in the current
drive, C, then into the Multjplan
subdirectory, then into Jim’s Multiplan
subdirectory, then to drive A, until it finds
the file it is looking for. Whether I am
misreading the manual or simply failing to
observe the incredibly tortuous syntax I do
not know, but I cannot make it work.

When running commercial software the
Path command seems to be totally ignored

by DOS 2. Multiplan is one of the few
programs that runs happily from the XT
hard disc. The Trendtext/2 word processor
gave problems by booting from C but then
going to drive A for all subsequent files.
The program as configured would not even
accept C: as a drive identifier, so not even
text files could be saved to the hard disc.
TK! Solver, reviewed in our August isste, is
copy-protected so it has to be run from
floppy drive A anyway. However, it refuses
to recognise the exjstence of drive C, no
matter how configiured. The only way
round it is to Assign C to be B — no fun.

Tomorrow’s Office is supplied on six
floppy discs which makes it a strong
candidate for hard disc¢ operation, other-
wise you have to change discs the whole
time; at its launch the program was
demonstrated on the IBM XT. Again,
however, the early review sample supplied
proved impossible to configure for the XT
in our office. Even when it could be
instructed to look through C for files
known to be on C, the program would hang
up while waiting for the user to insert a disc
in drive C.

Inserting a floppy into the IBM hard disc
is not a pastime to be encouraged, and
Sosoft has responded with an improved
version of the product to match the XT.
However, not every company is likely to
meet the challenge quickly, and not every
saftware package will be easy to change.
The Bristol Software Factory, producers of
Silicon Office, has complained publicly
about the situation. In the weekly trade
publication Computing, August 4, Mike
McDonald said he suspected there was a
hardware difference in the interface with
the machine’s operating system which gave
difficulties.

So while some programs can be run from
one drive some, Jjke Context MBA, require
two drives and cannot be run at all. In any
event the most likely result s that the poor

FASS, FRIEND
ENTER YOUR COMMAND
A = WORD PROCESSING
E = MULTIFLAN

C = STRIF POKER

C >CHEDSE

Volume JACK

10592256
28672
4096
708608
9850880

total
in 3
in

bytes
bytes
bytes
bytes
bytes

262144

328

total
AT

bytes
bytes

e
el

Screen display which results from run-ping the logon batch file.
YOUR FASSWORD IS5 BEING CHECKHED

created Jan 1,

Screen display from running the cheek disc utility for hard disc C.
disk
hidden files
l -directories
in 89 user files
available on disk

memory

19680 12:04a

space
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user who pays out a large amount of money
for permanent ownership of an XT ends up
with a single-floppy micro with a built-in
10Mbyte back-up disc.

Obviously this situation is going to
change. IBM can currently sell XT’s faster
than they can make them and a queue is
building up outside the sales department.
The potential for software sales is immense,
and the supply will arise to satisfy that
demand. However, it does mean there is
little benefit for the ordinary user in being
near the head of the queue,

In the long term the XT looks like a
winner. The average small-business micro
user will find that the ergonomic excellence
of the IBM XT, the generous 256K of
RAM, and ‘the vast capacity of the hard
disc a real boon. Switching from an
ordinary eight-bit twin-floppy CP/M
machine to the XT is like going from a
Metro to a Mercedes. Both get you from A
to B but there are differences in style, com-
fort and convenience, as well as cost.

It is a kind of comfort and convenience
that most serious users plan to get used to.
With the cost of hard discs dropping
significantly at the moment, and with the.
mass of software and add-on accessories
becoming available for the IBM, the XT
version looks very much like being the
Apple II of the next five years. It is hard to
think of a higher compliment than that.

Conclusions

® The IBM XT with monochrome monitor
and printer represents a well designed and
well integrated system, which has great
versatility and no obvious bugs.
Ergonomically the system is outstanding.
® The keyboard has an excellent touch, but
the placing of four or five keys may create
problems for some people.

@ Personal Computer DOS 2.0 is larger,
more complex and more sophisticated than
the previous versions. It is harder to learn,
but the facilities offered will repay study.
Many DOS 2 facilities are usable on twin-
floppy machines as well as on the hard dis¢
version reviewed.

@ DOS 2 offers a learning path and an
upgrade path into Xenix, the Microsoft
version of Unix.

@ Basica has been enhanced for the XT,
and again the extra facilities are available to
non-XT users. The language is not
particularly fast or powerful, but contains
an enormous number of commands.

@ The XT hard disc requires a lot of effort
to organise, but after that should prove
trouble free in operation. That there is no
alternative to backing up onto floppy discs
is to be regretted.

® The system as reviewed, with 256K of
RAM, graphics printer plus stand, and all
cards and cables costs £5,200 plus VAT
from IBM Retail Centres. This makes it
good but not exceptional value. However,
as the price drops over the coming years the
XT could well become the standard small-
business micro, ]
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track single sided cased with professional grade switch mode PSU . .
TWIN 10 track single sided (200K) cased with professional grade switch mode PS
TWIN 40 track double sided {400K) cased with professional grade switch mode PSU . . .
TWIN 80 track double sided (BOOK) cased with professional grade switch PSU . . .

Ilustrated with

CASE AND
POWER SUPPLY
-

™~ s
only {without drive)
£60 + £5 P& P + VAT = £7475

Slimline switch mode power supply
used for 2 drives.

WORLD'’S FIRST

INTELLIGENT

% height drives {57mm high) the case
also accommodates slim line % height drives (41mm high) — colour matches BBC micro

CASE ONLY
(Measures W 300mm x D 350mm x H 57mm)

(Please state drive size — % (41mm high) or %4 (57mm high)
height)

JusT
ARAIVED

[ 68000 BASED
HIGH

~_| RESOLUTION

£360 + E10P & P + VAT = £42550
£480 + £10P & P + VAT = £563.50
£610 + £10P & P + VAT = £713.00

£25 + £5 P & P + VAT = £34.50

SWITCH MODE POWER SUPPLY Suitable for TEAC,
MITSUBISHI, CANON, BASF drives.

Slim line (W 98mm x D 200mm x H 46mm} + 5V @
3A, + 12V @ 2.5A fully regulated complete with cover

DISK FORMAT PROGRAM
for BBC micro

€45 + £5 P & P + VAT = £57.50

.. E15+£2 P& P + VAT = £19.55

BARE DRIVES are also available at competitive prices.
Please telephone for details.

ASCII KEYBOARD

xX%X ¥ % ¥

STAR DP510 m_J

An astronomical array of features *
at a down-te-earth price.

% 100 CPS bi-directional logic

Star OP 510 — 80 column -

True micropressor — based (uses 6809 CPU, 2K
RAM and EPRDM)

Il (including 19 function keys and separate
numeric and cursor pads) keys

All function keys are freely programmable via
"PROG" key

Auto repeat on all keys (user selectable frequency)
Alpha lock, shift lock, MSB, 2 key roflover

£298 + £10 p&P +VAT = £354.20
(RRP £349 + VATY)

Subscripts {H2504) and

~ Mikrokey il
LED display of HEX values fpokamll

Serial {selectable baud rates) or Parallel operation
{please indicate choice)

Housed in beautiful low profile two tone beige
case (W528 mm, D 198 mm, H 57 mm)

Comes complete with cable and connector

£295 + £5 P&P + VAT = £345

Centronics as standard
{ optional serial interface)

Auto underline

International characters

. *
. ;e;: I;gm AT * Vertical & horizontal tabs
descenders « Left and right margin set
* 2.3 K buffer as standard + Skip over perforation
.y «  Friction, tractor, roll holder « Backspace
The best price/performance printer only . Hi-Res and block graphics  Self test
* *
*

LOW PROFILE
PROFESSIONAL
METAL CASE
FOR
COMPUTER
SYSTEMS

houses Micronix 80HD, %4 height 5%’

floppies (% 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 accessibiity. Cover and base grey/
beige. Frame dark brown.

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

micronix com

(formerly Vincelord Ltd).

superscripts
Italic printing

Serial interface £75 + VAT

GRAPHICS BOARD

3K Uses supertast 68000 CPU

3K Uses the new revolutionary 7220 graphic chip
3K Incredible 1024 x 1024 resolution in one plane
b {graphic kernel system) supported

*A Usable either as stand alone or with another computer

{8255 interface chip)

* 32K RAM/ROM (8K for system commands)

128K RAM for graphic, 16K for user program
............. £699 + £10 P & P + VAT = £815.35

NEW FROM

Models FX80
and RX80

Model FXBO super
fast dot matrix printer

@ 80, 137 column

® Proportional spacing
@ 160 CPS print speed Y

[ J

L

Sub-script, Super-script
(100 CPS for RX80)

® 96 character ASC11 +
up to 256 down-loadable
user defined characters

Dot addressable graphics

Tractor and friction feed
{Tractor only for RXB0)

£398 + £10 P & P + VAT = £469.20
£298 + £10 P & P + VAT = £354.20

SWITCH MODE SLIMLINE
POWER SUPPLY

Measures only: 60mm H x 120mm W

x 248mm D

Input: 220/240V 50H:

Output: +5V @ 7A; 412V @ 3A;
—5V @ 1A —12V @ 14

~ Enough power for Single Board Micro, 2

Mini Fioppies & CRT. 88 Watts.

ONLY £77 + £3 P & P + VAT = £92 inc.

puters Ld

ﬂ, Suite 2, 26 Charing Cross Road, London WC2. Tel. 01-240 0213/0217. Telex. 295173 VILORD G
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THE VITESSE from Logica is a good-
looking relatively simple 8086 micro-
computer that comes in a pleasantly
designed cream box measuring 34cm. by
46cm. and standing 25cm. high. This main
unit holds the processing electronics and a
pair of sensible capactiy 592K mini-floppy
drives. The tiltable screen and its keyboard
are packaged as separate modules.

The illuminated main power switch is on
the front panel of the processor unit; after
switching it on and waiting 10 seconds the
screen comes alive with the single prompt

Disk

and a symbol of a rectangle and a back-
ward-pointing arrow. The same symbol is
used on the keyboard to identifiy Carriage
Return. With a system disc in drive 1,
hitting Carriage Return — or any other
key triggers the CP/M-86 boot
sequence. There is no debugging PROM
monitor below operating-system level.

In most implementations of the eight-
bit progenitor, CP/M-80, the operating
system is small enough to fit on the outer-
most track, track 0, of a floppy disc. The
first few bytes of track 0 will be a very
simple loader routine supplied by the
hardware manufacturer to read in the rest

of the system track and make sure it is |

placed correctly in RAM.

CP/M-86 works in a very similar way,
except that the operating system is too
large to fit on a single track, and is there-
fore represented by a file called

CP/M.Sys. It still needs a loader on
booting up, which is kept on track O as in
the eight-bit version. ROM initiates the
loader, the loader fetches CP/M.Sys and
then the system is booted.

o 1o ke -
teitug Tesert tup gt tor D

L Y0
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As far as I know all CP/M-86 implem-
entations work like this,"and MS-DOS is
similar though its system software is split
across several files. The working of the
loader is worth mentioning, however,
because one of my main criticisms of this
machine centres around this point.

The system disc supplied by Logica has
only two files on it, CPM.Sys and a file

LOGICA
VITESSE

Chris Bidmead reviews a 16-bit micro from a leading

U.K. manufacturer, which is also sold as a dedicated

word processor and under the Merlin label by British
Telecom.

called CPM.H86, which turns out to be a
hex version of CPM.Sys. It serves no
function, and I am baffled as to why
Logica has included it and bothered to
document its presence. It would be more
helpful to have the rest of the standard
CP/M utilities on the same disc, but for
some reason they are supplied separately.

The keyboard is uncramped, with

Benchmarks

P I i

Running the standard bechnmarks on the Logica under Microsoft Basic-86 revision
5.22 revealed a relatively slow machine, considering it uses an inte! 8086
microprocessor like the speedy OEM Orion.

1 2 3 4
Logica VTS 1.8 6.2 13.0 13.5
Zenith Z-110 1.5 5.1 106 110
IBM PC 1.2 4.8 1.7 12.2
OEMOrion 06 2.1 4.8 49

5 6 7 8 Average| |
156 289 449 350 1985

128 243 255 285 149

134 233 374 369 176

5.8 10.5 467 IREI8I0 | 78 ;
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height adjusters on the underside. The
separate key clusters are well spaced out,
and two shades of amber are used to
differentiate the QWERTY keys from the
function and numeric keys. Yet in practice
the keyboard is less promising than it
looks. Some crucial keys are in odd places:
the Control key is on the right-hand side,
the Backspace is on the left-hand side, and
marked Erase Char, and there is a key
called Back Tab where you would expect
to find a Backslash.

The top row of the QWERTY keys
present a confused appearance, their tops
being engraved with three characters
rather than the usual two. On some of the
keys the additional character is generated
by holding down the Special key, but on
others the connection hetween the key top
and generated character appears to be
arbitrary. The useful feature of Caps Lock
is provided to hold alpha characters in
upper case without shifting the other keys.
It is a common enough feature on comp-
uter keyboards, and is usually implem-
ented on a single On-Latch/Off key. On
the Vitesse you have to hold down Special
and ‘‘.” to set alpha lock and Special and
4.7 to release it.

Some of the keys carry mnemonics that
are valid in the context of CP/M: Clear
Cmd sends Control-Z to cancel the
command line, Retyp Cmd sends Control-
Re, Scrll On/Off sends Control-S. But
many others are inscribed with names like
Col Retrn, Mode Lock and Erase Word
that bear no relation to the operating
system or the software provided.

The handily placed array of 12 function
keys are unimplemented, beeping at you if
you if you try to use them, and the cursor
keys send out control codes that are

Specification

SYSTEM

CPU: 8086 true 16-bit processor

Memory: from 64K to 516K; review
model had 256K

Discs: twin 5.25in. 592K drives;
literature suggests the intention to
offer iIMbyte drives

Intertaces: Centronics; optionat
RS-232C

Dimensions: 34cm. x 46cm. x 25cm.

DISPLAY ;

Type: 15in. orange phosphor

Display: 24 lines x 80 characters with
22 line option; seven-by-nine dot
matrix, reverse video, bold, underiine

Dimensions: 35cm. x 37cm. x 38cm.

KEYBOARD

Type: detached, international standard
full QWERTY pad

Features: Calculator-style numeric
keypad with 18 keys; 12
programmable function keys,
disabled

Dimensions: 48cm. x 20cm., height
adjustable

Manufacturer: Logica VTS Ltd, 86
Newman Street, London W1A 4SE.
Telephone: 01-637 5171.

Price: £2,490 for 64K system
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echoed on the screen to no very good
effect. This last point will come as no
surprise to CP/M veterans but, with the
IBM PC and so many other new-gener-
ation machines offering cursor keys that
remairi meaningful at operating-system
level, would-be customers are going to
need some swift sales patter to smooth the
rough edges.

The large 15in. amber screen is stable,
very easy to read and definitely the best
feature of the hardware. It operates in two
modes. One is plain and simple with 24
lines by 80 columns while the other offers
a message line at the top of the screen,
reducing the work area to 22 lines by 80
columns.

The message line carries information
about the status of the printer, the
position of the cursor and — a useful
touch this — translates the current 1/0
byte into the mnemoriics used by Stat and
Pip. Thus it keeps you permanently info-
rmed about the logical-to-physical 1/0
linkages.

Ideally the message line would be cont-
rolled by dedicated hardware in the
monitor, as with the more sophisticated
serial terminals like the Cifer range, but on
the Vitesse it is a software emulation.
Switching it on, using the dedicated SCN
Switch key, involves 3 warm boot of the
operating system. If you hit this switch
while inside an applications program to
see whether the printer is ready, you will
be disappointed to find yourself back at
the CP/M command line. .

The review system arrived with discs for
Micromodeller and Mars but no docu-
mentation for these programs. Despite
repeated promises that the manuals were
on their way there was still no sign of them
by press day. A more serious disap-
pointment was the absence of Words-
worth, Logica’s own word processor,
scheduled as the main fedture of this
review but withdrawn by Logica at the last
minute as not yet ready for exposure.

Digital Research’s complete docum-
entation for CP/M-86 was provided,
along with proyisional documentation for
Microsoft’s MBasic. This language is now
effectively unsupported under CP/M due
to the internecine strife between the two
operating-sytem vendors.

One improvemeént CP/M-86 offers over
CP/M-80 is the provision of a Help utility
that explains how the various CP/M
routines work. Logica salesman are going
to have to do some more smooth talking to
explain why Tod, the standard date and
time utility documented within Help, is
nowhere to be found on the utilities disc,
Copydisk is explained there too:

Copies all information on one disc to
another disc, including the CP/M
system tracks if they are present on the
source disc . . .

“‘System tracks’’ includes the vital loader

on track 0 I mentioned earlier and that

brings me to my main objection to

Logica’s approach.

Digital Research recognised very early
on that, one valued aspect of the micro-
computer, unlike the main-frame, was the
user’s maximum independence from the
manufacturer. In this spirit, CP/M
routinely comes with a set of utilities to
create new versions of the system on blank
discs. One of these is Sysgen, the system-
generation utility. Another standard way
of creating new system discs is by using
Copydisk, directly transferring all the
tracks, including track 0, from one disc to
another. )

As with Tod you will look in vain for
Sysgen and Copydisk among the CP/M
utilities offered with the Vitesse. Instead
there is a utility called Backup, a track-to-
track copier written by Logica that
expressly omits transferring track 0.
Logica is allowing you to create data discs
and copy them, but has gone out of its way
to make sure you will never be able to gen-
erate new system discs.

This is a mainframe marketing strategy
designed to tie the user closely to the
manufacturer. Readers of this magazine
will have picked up the feel of the micro
world enough to know that this is not what
micros are about. I hope no amount of
saleman’s rodomontade will persuade
them otherwise.

With such an extensive choice of dual-
floppy micros available, customers can
avoid this problem very simply. If they
stay away from the Vitesse on this account
Logica can hardly complain. The
company might even be grateful — that
way it can be absolutely sure nobody is
copying its treasured system discs.

Let’s hope Logica quickly changes its
mind and falls in with the more neigh-
bourly behaviour adopted by the majority
of micro manufacturers. It would be a pity
if such an amiable machine, with a large
friendly screen and a fast, true 16-bit pro-
cessor were given the cold shoulder on
account of an old-fashion, misapplied
marketing ploy.

Conclusions

® The Logica Vitesse has been déveloped
from the company’s dedicated word-
processor the VTS. The development is
still in progress, and at the moment the
system presents some rather ragged edges.
® The hardware looks good and is
pleasant to use. The screen in particular is
large, with very legible orange characters.
® The operating system is an incompleie
version of CP/M-86, a historic piece of
software that has not really seized the
opportunities offered by the 16-bit
environment. MS-DOS 2 and Concurrent
CP/M have been available to OEMs since
January. MS-DOS 2 would seem to be a
natural choice, as Logica is the U.K.
guardian of Microsoft’s Xenix.

@ Following in the leaden footsteps of
Dec, Logica is apron-stringing its cust-
omers by withholding the facilities for
creating system discs. W] |
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PC 1500 with Software back-
t up expertise to advise you on

your requirements. See the
advanced technology qf
SHARP on demonstration.

THE LARGEST U.K.
I NASCOM DEALER

Come toXenilworth for

ANTASTIC VALUE FOR MONE

British built and designed. 32K
RAM as standard, (expandable
to 64K Bytes). Plus extensive
facilities for colour graphics. 9
colour, 5 resolution display.
Advanced sound. Prices from
only £199. inc. VAT.

Full ranges of Software - tapes,
cartridges, joysticks, books etc.

— THE VERY POPULAR — &

\‘.nmem’\\en'\\wnﬂh for

SINCLAIR ZX81 at £49.95
16K RAM PACK at £29.95
SINCLAIR PRINTER

at £59.95
XZ81 1K RAM, one-touch
Keyboard, complete with all
connecting leads. 16K RAM pack
plugs into expansion port
enabling use of sophisticated ZX
Software. ZX printer has full
alphanumerics and graphics,
50cps, 32 characters per line.

EDUCATIONAL USES-

Our main product line - Nascom -
will act as an excellent stand-alone
system, optionally with High
Resolution Colour Graphics and
economlcal Local

come toKenilworth

THELARGEST UK
NASCOM DEALER

We are the largest NASCOM
distributors in the U.K. and are

up-to-date with ali the latest
hardware and software.
Colour, Sound, Speech,

Educational, Business, Home,
or any application you have in

mind.

Kit Computers with power
supply, £260 excl. VAT.

Built Computers with power
supply, £327.50 excl. VAT

Come toKeniworth for

|
BUSINESS SYSTEMS

An integrated Nominal,

Purchase and Sales Ledger [l

with optional invoicing and
stock packages using the
QUANTUM (British) with up
to 2.25M BYTE of floppy
discs. Very competitive
prices. But best of all
friendly, professional advice
Qathe best system.

SINCLAR yscom

SOFTWARE
CATALOGUE

B&L Microcom
puters
announce their new
Software Division offerin
iz; ginge of high quality but
pensive pro
tm'av' NASCOI\?. i
ost of the program:
have an educatiorg1al §
content. The catalogue
includes programs enabling
3\S~nefrs; hto make the best
€oithe NASCOM. s
S.AE. (9 x 6) plea e -

Yes...come to Kenilworth

Business & Leisure
Micro Computers

16, The Square, Kenilworth,

Warwickshire CV8 1EB.
Telephone: (0926) 512127.
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CLOSE
HEATHROW/M4/M25

Industrial/Laboratory/Office
Complex.

40,000 Sq. Ft.

FREEHOLD FOR SALE
OR MAY LET

Apply Sole Agents
Ref: DW

01-499 0404

75 Grosvenor Street, London W1X 0JB.

Chestertons

Chartered Surveyors
® Circle No. 148

TOP SAVINGS
ON PRINTERS

EPSON RX80-£R45
EPSON FX80— £340
EPSON MX100— £380

SEIKOSHA GP100A— £175
SEIKOSHA GPRE0X— £:30

OKI M8QA— £199

OKI MBRA —H319 zicerexciuge var
Exellent Prices also available on
a range of Microcomputers, e.g.

Sirius, Commodore, Olivettietc.
PLEASE PHONE FOR DETAILS ORWRITE TO:

MAYFAIR MICROS
65 DUKE STREET, LONDON W1 TEL:6R92487 |

® Circle No. 251
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THE QUEEN'S AWARD FOR
TECHNOLOGICAL ACHIEVEMENT

Technological
Achievement in

Office Automation
Systems

Logica VTS supplies word processing,
personal computing, local area networking and
multi-user office systems.

BWord Processing
Logica VTS is Britain’s largest manufacturer
of Word Processors.

HBPersonal Computing
The ‘Vitesse' 16-bit Personal Computer was
selected by CCTA for Central Government
Departments.

HOffice Systems
Multi-function office workstations linked by
high speed Local Area Networks.

Logica VTS is already developing the office
automation products for the next decade.

If you require further information, contact:
Marketing Manager,

wyig

Logica VTS Limited,
86, Newman Street,
London W1A 4SE
Telephone 01 637 5171
Telex: 27200



cheaper than the BBC Micros, but the machines have a
lot in common. Neville Maude thinks it should do well.

A Welcome tape is provided which
follows the BBC Micro style. It includes
Polygon; Island, where the waves move;
and Draw, the horizontals and verticals
are fine, diagonals difficult, and curves
almost impossible.

68

Specification

CPU: 6502A running at 2MHz

Memory: two 16K ROM/EPROM chips
plus 32K of RAM from four chips

Keyboard: 56 typewriter keys in QWERTY
layout

Ports: UHF TV, video, RGB monitor and
cassette ports; expansion bus

Features: colour graphics and sound,
number keys used as function keys;
optional single-key Basic keyword
entry; user-definable characters

Notable ommissions: BBC Mode 7; no
joystick ports

Power supply: separate, 19V 14W

Dimension: 343mm. x 159mm. X 57mm.

Origin: assembled in Malaysia for Acorn
Computers, Fulbourn Road, Cherry
Hinton, Cambridge CB1 4JN

Price: £199

a&Y3 38 mi

2 Technical details

The 6502A processor runs at 2MHz when
accessing ROM, but in the Electron at
1MHz from RAM. This is because the
RAM is in four 64K by 1-bit chips, for
cheapness, so every access needs two
operations.

In modes 0,1 and 2 the RAM access of
the video part of the ULA is interleaved
between the 6502A access. For 40us out
of 64 the processor is out of action. In
mode 3 the processor is running fuli
speed on alternate lines. In modes 4, 5,
and 6 it runs at 1MHz ali the time it
accesses RAM. Hence a program taking
10 seconds on the BBC in ail modes can
take on the Electron about 43secs in
modes 0,1, and 2, about 34secs in mode
3, and 20secs in modes 4,5 and 6.

A trick is to draw graphics by shifting
the Electron into its faster modes during
the drawing period and then back again.
The screen display will be somewhat
strange during that period but become
normal at the end.

The ULA register of mode is in &FEQ7,
a write-only register, and the operating
system uses &0283. So program inserts

"~ could be something like:

500 DEFPROCquick
510 ?&FEO07 = &BO
520 ENDPROC

(PROGRAM)
900 DEFPROCslow
910 ?&DE07 = ?7&0282
920 ENDPROC

Of course, this does not help to speed
up programs where the graphic dispiay
is used not just drawn, but It helps with
those like Persian, in both manuals,
where one looks at the results. Times for
this are about 34secs on the BBC,
50secs with Procquick on the Electron or
105secs unaided.
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THE ELECTRON i$ small, neat — less than half
the size of its ancestral BBC Micros. The
finish, including keys, is light cream and
mainly plastic which contributes to its light
weight.

The mains transformer, 19V 14W, is
separate and has an integral three-pin plug,
which is rather large, 3.5in. by 2.5in. by
2.65in., excluding prongs. This can cause
problems with some switched sockets or
double sockets when two plugs are being
used. The advantage of having only low
voltage reaching the computer is obvious,
especially for children, there is also no
heating problem in the main casing. The
transformer appears to have a thermal
overload cut-out — a good idea.

The nominal RAM is 32K, which is not
immediately apparent from the instruction
books. If one asks the computer now much
RAM is spare, with the standard phrase

DIM P%:PRINT HIMEM — P%
the answer is 20,990. It is because the
Electron does not support the teletext mode
7. The nearest is mode 6, see table, which
needs about 8K as compared with mode 7

which uses 1K. Apart from this ommission
the modes are the same as for the Model B,
not the A — a real achievement in so low-
priced a micro. The high-definition modes
0,1, and 2 need 20K as they do with Model
B but this is unavoidable, for example,
mode 5 permits 16 colours with 160 by 256
| pixels. In general the graphics are
outstandingly good though slower than the
Model B.

The standard question to determine the
operating system with these micros is *Help
and the Electron replies with 1.0 OS, not
the latest 1.2. However, it is versatile with
plenty of *FX commands. Indeed, there are
a couple which the Model B does not have,
namely *FX226 which sets the base number
for Func A to P, and *FX227 which does
the same for Func Q to /.

There are four sockets on the left of the
computer, not the right as shown in the
manual, and these are labelled underneath
the case, UHF TV, video, RGB, cassette.
The video socket is for a monochrome
monitor and the DIN socket for the cassette
player is for 1,200 baud, not alterable to

Mode Characters Pixels Colour Memory
0 80 x 32 640 x 256 2 20K
1 40x 32 320 x 256 4 20K
2 20x 32 160-x 256 16 20K
3 80 x 25 TEXT 2 16K
4 40 x 32 320 x 256 2 10K
5 20 x 32 160 x 256 4 10K
6 40x 25 TEXT 2 8K
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The ULA is a major reason for the Electron being cheaper than the BBC computers.

300 baud. There is also a multi-pin
connector under the body, thoughtfully
shielded with plastic in case anyone puts the
micro on a metal projection. Presumably
this will be used in conjunction with the
first add-on for the Electron which is called
the Elk. It is a general-purpose module to
enable sideways ROMs, printer interface,
games paddle sockets and RS-232.

The ULA is a large one, about 30mm. by
30mm. with 68 connections. It controls the
colour palette and takes over the CRT

controller action of the 6845 in the Model |

B.

But the Electron has no 6845, so there
can be no sidways scrolling as used in games
such as Planetoid. Internal timing is also
taken over by the ULA, as is sound. This is
less complicated than the BBC method. To
allow reasonable compatibility between the
two micros there are three tone channels
and one for noise. However, only one tone
channel at a time can be used on the
Electron and the envelope is also more
simple, most people will find it still complex
enough.

If tested for speed using the statutary
benchmarks the Electron runs about 30
to 40 percent slower. Arithmetical
computations are the slowest but, since the
BBC Basic is so fast the Electron is still
doing well.

If one tries to load a BBC cassette into
the Electron the the title page usually comes
out as monochrome hash — not always.
The main program generally loads but then
runs like an arthritic snail, about 2.0 to 4.3
times slower than it should. The Electron
does its best, for example, it interprets
mode 7 as mode 6 instead of just stopping,
and since it cannot implement the double-
height BBC command for titles it just prints
two identical normal-height lines. The
programs on the Electron Welcome tape
ran perfectly on the Model B, but at present
it is not known if the versions of Snapper,

be perfectly compatible on the Model B. As
a very rough rule, programs for the BBC
Micros will not work on the Electron unless
altered; programs for the Electron
probably will work on the BBC but may not
take advantage of all BBC facilities.

The Electron keyboard is a real one, not
rubberised plastic, an experienced typist
reported that she was perfectly happy with
it. The construction is a little cheaper than
that of the Model B but is still good. The
number of keys has been reduced and both
the user-programmable keys and the cursor
keys are combined with others. A function
key may be used in conjunction with 29
keys to give Basic keywords. For example,
Print may be entered in full or as P or Func
P, so the Electron has the best of both
worlds. There are two ommissions, Tab
and the shift lock, but those who never had
them will presumably not miss them.

In general the Electron keyboard is easier
to learn than the BBC and considerable
| thought has gone into making it simple.
(continued on next page)
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etc., being rewritten for the Electron will
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ELECTRON

(continued from previous page)

The programmable keys run from 1 to 9
and then 0, as distinct from the BBC 0 to 9
series. The change means that the numeric
and f values are the same on the same keys.
Only one definition can be put in each
programmable key, not three as in old
BBC. Small hands will find it easier to
reach keys without stretching, a useful
point since most Electron users will be
young.

The Electron comes with a user guide,
290 pages, in a ring binder. It is smaller
than the BBC one, partly because there is
less to descibe but also because it is written
more simply. Apart from not having an
index it is a really superb book with better
organised information than in the more
detailed BBC manual. Those who have
trouble with the BBC could try this volume
as an alternative, if available separately,
since much of the information is similar.

Another book supplied is Start
Programming with the Electron; again this
is excellent, much better than most other
books written to help learning to program
the BBC computer. One hopes the authors
will produce a companion book for the
BBC, otherwise this one will help to get
started with both.

A Welcome tape is provided which

follows the successful pattern with small

improvements from experience. Some
programs, such as Patterns, are much the
same. Gomuku has come in from the BBC
games of strategy cassette, Island is from
Acornsoft’s graphics book and others are
new. A two metre coaxial lead is provided
for connection with a television set,
production machines will also have a lead
for the cassette player.

Many comparisons have been made
between the Electron and the BBC micro;
unavoidable as the latter is a known
machine and the two have so much in
common. Nevertheless, in the market place
the contest will be between the Electron and
micros costing less than £200 — a crowded
arena. The Electron should do well as it has
many advantages over the present
competition. Others will arrive, in
particular there are Ataris on the way; the
600XL and 800XL should come in this
price range and are said to be compatible
with the vast range of existing software. It
is not impossible for Acorn to reduce its
price should it become necessary. Acorn’s
decision not to release machines to software
houses prior to the launch is interesting. On
one hand it gives Acorn about two months
lead with its 10 or so cassettes which are the
first to be converted, on the other hand
software sells computers.

The Electron will go out to dealers and
high street chains. Acorn projects sales of
100,000 by Christmas with W H Smith
stocking it and then perhaps Boots. The

|

Electron should carry BBC Basic into many
more homes and it is anticipated children
will use the BBC at school and the Electron
at home. Curry is quoted as saying ‘“The
BBC is happy because they see it as support
for the language, making it as standard as
possible.””

Conclusions

@ The Electron is an excellent micro for the
money. It is rumoured it will sell for £199.
It is a little unfair to compare it with the
Model B which costs more than twice as
much.

@ The Electron will sell well at the cheaper
end of the market place and the first add-on
module should be available almost
immediately after the launch.

@ The Electron is not a replacement for the
Model A; the Electron cannot be upgraded
to a Model B, as could the A. Even when all
add-ons are available, which will make the
cost higher than a Model B, the result will
still be an augmented Electron, not a B.

® Backing will be good; books for the
Electron have been written and a users club
has been announced.

®The Electron has a good keyboard,
colour, graphics and Basic plus strong
connections in the educational field. It can
be recommended as a first computer on
which to learn, or as a step up from still
cheaper types such as the ZX-81. o

particular problem(s).
telephone.

Main dealers for:-

All you have to do is ask, preferably in person or initially by

Sharp, Epson, Gemini, Quantum, Nascom & Dragon

4 L

| EEEED

COMPUTER PRODUCTS LTJ

55 Wade Lane,
Merrion Centre, Leeds
LS2 8NJ Tel (0532) 458877

Up to scratch?

Genuine computer specialists can always come up with the
answer. So if you're puzzling about which computer would suit
your purpose best, don’t worry any more. Just come along to the
Leeds Computer Centre. We'll be delighted to advise and
demonstrate from our stock which covers the whole international
computer scene, with an emphasis on quality and value. This
isn’t the sum total of what we can do to help you. Perhaps you
could use advice on extending your present system. Or would
you like to attend our seminars or have employees come along?

The Leeds Computer Centre is equipped with computers and
all that goes with them, particularly expertise, to solve your
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SYMBIOTIC

COMPUTER SYSTEMS LIMITED

SYMBFEILE

5%" WINCHESTER SUB SYSTEM

he SYMBFILE hard disk subsystem is a complete add-on mass storage
/stem for the Apple |[. ][+. I[E. or /// microcomputers and is at present
eing developed for the SIRIUS, IBM PC and the BBC micro. It is
'mpatible with the majority of hardware products currently available
ir the Apple, including the 16K Language card and 80-column cards.
YMBFILES are available in sizes from 5-21 megabytes.

Full DOS, Pascal, and CP/M support allows any standard application
ftware, including database, word processing, and accounting
ackages to be used.

Next station
ar other Micros

Sptitter Box /
ApplellE ,
Splstter Bon

Splitter Box
Sphitter to Splmev
Spl - Fibr aom Cable

sol T o Sl ation SVMB' iie

Awll "

ApplellE

SvMBf e
SVMB tare

SYMBNET

LOCAL AREA NETWORK

YMBNET is a “tree and branch” network system using fibre optic cable
> allow several microcomputers to share a common SYMBFILE.
YMBNET is the fastest long range local area network for
licrocomputers, and can cover a range of 7-9 Kilometres. Fibre optics
ieans that SYMBNET is more cost effective; it uses a high intensity semi-
onductor laser to transmit data and cables can be laid along the shortest
ute, whereas other networking systems use flat ribbon or coaxial cable
hich are sensitive to electrical noise from fluorescent lights,
hotocopiers, etc. SYMBNET is compatible with DOS, Pascal, SOS, and
P/M running on any microcomputer supported by the SYMBFILE in
oncurrent operation.

SYMBSTORE

TAPE STREAMING BACK UP

SYMBSTORE is the perfect complement to SYMBFILE giving a high
speed, totally reliable back up system. SYMBSTORE will copy the
entire contents of a SYMBFILE to a C60 type digital cassette.
SYMBSTORE'S unique multiple buffer verification ensures the perfect
transfer of data. Software to individually back up volumes and files
under present operating systems will soon be available on request.

W .:"'uiu.u;.

SYMBPLEXER

NETWORK CONTROLLER

The SYMBPLEXER is a network controller which complements
SYMBNET. The SYMBPLEXER is connected directly to the SYMBFILE
and performs all read-write operations to and from the hard disk.
SYMBPLEXER does away with the need for a central machine thus
releasing another terminal to run any application you wish. being a
dedicated device the read-write operations are performed very
efficiently, the support software allows SYMBPLEXER to designate
pass codes for each user and to decide which user may access which
applications. If you are currently using SYMBNET , accessing your
SYMBFILE via a central machine, the addition of a SYMBPLEXER will
in no way change the operational capabilities of the network.

For more details of all SYMBIOTIC products contact

SYMBIOTIC

COMPUTER SYSTEMS LIMITED

Duroma House, 32, ElImwood Road, Croydon, Surrey CR9 2TX

® 01 683 1137 PBX Telex 893815 /|



A 16-BIT machine built around the advanced |
8086 processor with 128K of RAM and a

moderg or
£350 odel
B. . ble disc- based system

alcStar thrown in, for £l 200. These
two systems from the North London-based
company Advance Technology U.K.
certainly have remarkable specifications
for their price.

Both models, the Advance 86 Model A
and the Advance 86 Model B, are scheduled
to be launched in September. I had a look
at pre-production versions and talked to
some of the people behind the systems.
What | actually saw was the electronics of
the systems without production casing, and
pre-production mock-ups of the casing the
systems will be delivered in. Advance say
September is when it hopes to be actually
delivering systems to computer shops.

Externally the Advance looks like a
modern business computer. The Model A
comes in two units, a system box and a
separate detached keyboard on the end of a
cable. The Model B comes in a third box
containing two disc drives and other
goodies. This clips on top of the Model A
system unit. So reaily there is no separate
Model B, but rather an expansion unit
which converts the Model A into a Model
B. Model A users can convert to the disc-
based system for £852.

The reason there are two models is to
enable the Advance to address two distinct
market slots. The model A is aimed at the
kind of people who are buying the
Commodore 64 and BBC computers.

The disc-based Model B is aimed at the
same kind of people as the IBM PC itself,
or people who are buying 1BM look-alikes,
or even eight-bit business systems like the
Osborne which have some application
software thrown in.

The Advance keyboard would certainly
impress most home micro users. It is
deliberately very like the IBM PC in layout,
but to my mind there are certain
improvements. The left Shift key has been
moved to a more normal location next to
the Z key, the Return key enlarged, the
numeric keypad moved slightly to the right
to separate it from the main keyboard.

The system box contains the main board
with its 8086 processor and 128K of RAM.
The box is large and flat and, in the mock
up at least, is chocolate coloured. Looking
at the electronics which goes in it, it could
have been much smalier, but since the idea
is to have the Model B expansion unit sit on
top it makes sense to have both boxes the
same size. When not in use the keyboard
can be stored away inside the system unit,
so the Advance will not take up too much
space on a desktop.

Even the entry level Advance Model A at
£347.82, comes with 128K of RAM and this
can be expanded on board to 256K. By
home micro standards this is enormous. A
further 16K of RAM is set aside for the

display. The system can put out 25 lines of
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Inside the

Advance

An IBM look-alike for the price of a BBC — sounds too
good to be true. Ian Stobie went along to check it out.

There is no separate Model B, an expansion unit converts the Model A into a Model B.

text in either 40- or 80-column widths, or do
high-resolution grahics in up to 16
colours. No display device comes with the
system but three different outputs are
provided, for domestic TV, RGB monitor
or composite synch. monitor. A cassette
port is provided so programs and data can
be stored using an ordinary domestic
cassette recorder. The system comes with a
joystick port and a Centronics-type
parallel-printer port fitted as standard. The
printer port in particular is worth having as
connecting a printer to systems like the
Commodore 64 or Atari can involve
appreciable extra cost.

The Model A will run cassette-based
commercial software; Advance say they
will be marketing a range of titles. In the
United States though not in Europe an
entry level cassette-based version of the
IBM PC has been available, so there is
some American software which should run
on the 86 Model A. Advance say that with
128K of memory available it is possible for

software suppliers to easily adapt many
disc-based packages for distribution on
tape; this obviously applies to programs
which do not make disc accesses when
running but are simply quite large.

The Advance’s third unit, the Model B
expansion unit, clips on top of the main
unit. It is quite simple to fix and no external
cables are involved. Once clipped together
the two boxes are meant to be treated as
one. The expansion unit contains another
circuit board and two Shugart $5.25in.
floppy drives, providing 640K of disc
storage. The Advance’s 8086 processor is
capable of directly addressing 1Mbyte of
memory, and with the Model B expansion
unit RAM memory can be expanded up to
768K.

The Advance 86 Model B comes with the
MS-DOS operating system, Microsoft GW
Basic, an assembler, and three popular
Micropro packages WordStar,
Mailmerge, and the CalcStar spreadsheet
program. WordStar is the new version 3
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The Advance keyboard is deliberately very like the IBM PC in layout.

which has better documentation, hori- | of Jack Dangoor and just three other

zontal scrolling — and it is in colour.
The man behind the Advance is Jack

| people. “‘All manufacturing is contracted

out. Advance only sells, nothing else. Once

Dangoor, who is responsible for the overall | the order is taken it is passed on to the

design of the system and is managing
director of Advance Technology U.K. Ltd.
“Everybody thought 1 was absolutely
loony when 1 said I was going to make an
IBM look-alike, faster than the IBM with
an enormous amount of memory — for the
same price as the BBC.”” Jack Dangoor is
no stranger to the consumer end of the
electronic market; he has been in electronic
watches for a number of years.

Advance Technology is a completely new
company set up with private capital with
the sole task of selling the Advance
computer. It has taken a year and a half to
develop and manufacture the system. The
Advance core team is very small, consisting
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relevant manufacturer who delivers. There
are four manufacturers, three are in the
U.K. and one is in Japan.’’ Each of these
manufacturers is responsible for producing
the complete system through to final
assembly.

‘“At least 90 percent of sales will be
abroad. Already sole distributers are being
appointed on a country-by-country basis.
Already there is a distributor for Japan.”’
Jack Dangoor sees the system’s IBM
compatibility as its key selling point. ‘*‘You
can take a disc for the IBM and just bung it
in and it works. As you know there is more
software for the IBM now than for
anything else. In fact, you can even add a

| approximately 40 percent faster on average

card for the IBM into the card cage and that
will work.”’

He does not anticipate any copyright
problems over his system with IBM. “‘It has
a different processor, it has a different
memory architecture, it has a different
ROM. It just happens to work the same
way. The thing Advance has in ROM is
purchased from Microsoft, the same as
IBM did. All IBM proprietary work, which
is also in ROM, was not copied”’

According to Jack Dangoor, the
Advance, with its 8086, is a good deal faster
than the 8088-based IBM PC. “It is

than the IBM. If you run certain games for
the IBM, because the Advance is faster, it is
more challenging.”” The Advance has an
obvious price advantage. A working Model
B system, with disc drives, Micropro
software and a cheap monochrome
monitor would work out at about £1,250.
Jack Dangoor reckons the IBM equivalent
would be about £3,400. He is confident that
although people might be willing to pay an
extra 30 percent for the IBM name, they
will not pay that much. He thinks this kind
of price difference for both the A and B
models is crucial.

Jack Dangoor thinks that most British
manufacturers tend to bring out machines
and then sell them, for as much as they can
get — the wrong strategy for long term
success.

““I’ve been in electronic watches for eight
years. If people think that computers are
cut throat now they haven’t lived. There
were two ways with electronic watches.
There were the people who made a watch -
for £100, and then gradually reduced to 95,
90, slowly, slowly, slowly; this to my mind
is a typical British computer manufacturer.
Then there were the other people: they
brought out a watch for £10, and kept it at
10. And in the end they were the ones that
won out.”’

He anticipates eventual competition even
at the Advance’s price level, but is not
worried by the prospect. ‘“The Advance
just happens to be the first, and as you
know that is everything in this business.”’

Conclusions

® Both systems seem remarkably good
value.

@ Software for the cassette-based Advance
86 Model A system may be less abundant
than for competing systems, like the
Commodore 64 and the BBC micro.

® The 86 Model B is designed to run IBM
PC disc-based software, which is very -
abundant. The software included in the 86
Model B price, especially WordStar and
CalcStar, has sold widely and can be
recommended.

® The Advance, especially the Model. B,
stands or falls on the claims made for it as
an IBM compatible machine. It should be
emphasised that we were unable to use the
machine to check how far this compatibility
goes.
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The new Commodore 64 is the most powerful
personal computer available to the businessman.

And amazingly, its one of the least expensive.

A brilliantexample of micro-computertechnology,
it will do alot to make your business more efficient and
more profitable.

The range of software —general and specific—is very
extensive, and covers financial planning, word
processing, information handling and countless other
business and personal tasks.

The Commodore 64 is the ideal personal computer
for the office. It is also ideal for the home, whether this
is your ‘second office’ or main place of business.

It means that the scope of take-home work is no
longer limited to what papers can be carried in a bulging
briefcase.

A Commodore 64 at home could allow you access
to all the information stored at your company
office immediately, easily and with complete security,
simply by linking upto any TV set or monitor.

For the office.




‘ELECTRONIC MAIL IN MICROSECONDS

You could also link up with other Commodore 64s:
in branch offices, for example, or in colleagues’ homes,

with instant exchange of information.

You could also plug in to half a million pages of
Prestel information, making use of key figures in
combination with your own calculations for such

statistics as you might need; or for other business uses,

like car hire and hotel bookings.
The Commodore 64 means maximum flexibility,

home oftice.

and provides the facts on which you can base sound
business decisions.
INVALUABLE TO ANY BUSINESS

The Commodore 64 is the perfect computer for
your own business, whatever its size. As well as the
advantages we've already mentioned, it has a great
capacity for expansion, and when combined with
various peripherals™ it is superbly flexible. Whether it's
looking after personnel records or creating models, say,
for sales forecasts, it will quickly prove to be of vital
importance to any well run concern.

MORE POWER TO THE STUDENTS

A Commodore 64 in education puts more
computer power at students’ disposal. Subjects include
maths, from basic arithmetic.to higher functions;
vocabulary building; elementary science; basic
geography; and of course, leaming computing.

FOR EVERYONE WHO HAS A HOBBY

Apart from being an absorbing and fascinating
pastime in itself, the Commodore 64 can be a tremen-
dous helpin countless hobbies. It’s equally happy
collating recipes for a cook or choosing moves for a
chess enthusiast.

In short, the Commodore 64 is one of the most
outstanding microcomputers ever built. Outperform-
ing all other computers in its class (some at twice
the price), it’s the ideal business partner
Andjust as at home, at ho c

The 6" from Commodore.
64K memory for £299*0f its kind, unbeatable.
Atits price, almost unbelievable.

commaodore
Changing business for the better:

For more information on the powerful new Commodore 64, arﬂ
the address of your nearest dealer, telephone or write to us at:
The Commodore Information Centre 675 Ajax Avenue, Slough, ’
Berkshire, SL1 4BG. Telephone: Slough {0753) 79292.

O Busmess Enquiry OPersonal Enquiry
NAME [MR/MRS/MISS)

‘ POSITION B | I

‘ COMPANY - |
ADDRESS

- o — |

| |

— - 3

| — 4

— b — [sa]

=

POSTCODE TEL 3

*EXC. VAT- DETAILS CORRECT AT TIME OF GOING TOI'RESS
%% THOSE ILLUSTRATED HERE ARE THE DISK DRIVE ANIY DOT MATRIX PRINTER. OTHERS INCLUIYE A CASSETTE
DRIVE, lgzsncxs, PADDLES, 'RINTER PLOTTER ANI MUCH MORE,
N.B MA INE AND SOFTWARE SUBJECT TO AVAILABILITY. A
® Circle No. 152



TRIUMPH ADLER

refreshi

makes it all

mmamse.
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8/16 bit Alphatromc micro

The Alphatronic P3 micro: the latest, most powerful addition
to the outstandingly successful Alphatronic family. An addition
that makes Alphatronic the largest range of ‘ready to use’
micros on the market, priced from £1,895 to £2,345.

The dual purpose 8/16 bit processor means you can
make use of the wealth of proven 8 bit software now. As 16 bit
software becomes more widely available, we can upgrade your
P3 to 16 bit operation.

The P3 is a micro version of a larger system- rather than
a ‘blown -up’ hobby computer. It’s a high quality, engineered

computer, designed to cope easily in the business environment.

Triumph Adiler is a world leader in business products
and committed to simplifying business procedures and
reducing business costs. We provide a helping hand to our
customers and our dealers. With over 80 years’ experience in
the business market our single source philosophy is second

to none. We actually do what everyone eise claims. We test
software, educate your staff, supply high quality staticnery
and supplies and ensure your system runs smoothly.

in short, we at Triumph Adler are dedicated to making
your life refreshingly simple and to providing successful
computing for your future.

To get the full story, simply clip yourietterhead or
business card to the coupon, orring the Triumph Adler hotline
on 01-250 1717 and ask for department MMD.

Compu'ting for your future

Triumph Adler (U.K.) Limited, 27 Goswell Road, London, EC1IM 7AJ.Tel. 01-250 1717 a member of the Volkswagen Group.

Please tell me in simple terms the benefits | can expect from the most extensive range of business micros.

Company
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Apple lle 64k computer
only £645 % + VAT

Immediate Delivery!!

Save an extra £39.00

by buying a bundle comprising:
Apple Ile 64k
Disk Drive with centroller
80 Column Card
12" Green Screen Monitor

Bundle price only

SOQT =T

(When purchased with
a part-exchange)

Accessories

Numeric Keypad ~ £78
Paddles £20
Joystick £34
Cooling Fan £45
Voltage Stabiliser  £230
Acoustic Coupler  £200
10 Floppy Disks £20
Listing Paper9”  £20
Listing Paper 16" £29
Monitor Stand £18
Vinyl CarryingCase £17

Apple I Accessories

Integer Card £99
Eurocolour Card £73
Language Card £106
Paddles £20
Joystick £26
Numeric Keypad £78

 Profile (5Mb Hard Disk)

Disk Drive with Controller ~ £270
Disk Drive without Controller £199
12" Green Screen Monitor £99
Apple Il Monitor withStand £125

Apple 11

Apple 111 256k with monitor £2099
£1495
Additional Disk Drive (143K) £270
Parallel Interface £129
OEM Prototyping Board £32
Vinyl Carrying Case £49

Software (Apple III)
Visicale 111

Mail List Manager
System Software (SOS)
Quickfile 111
Applewriter Il
Business Graphics 111
Access 11

Catalyst

Script il

Other Software prices on application

Immediate Delivery

Interfaces

Serial Printer Card

Parallel Printer Card

Wizard 16K Buffered I/F
Wizard 16K t0 32K Upgrade
Thunder Clock

8 Channel A; D Converter
Grappler

£70
£70
£139
£25
£84
£245
£99

Software (Apple II)
Applewriter1.1

Apple Plot
Applewriter 2

Circuit Analysis
Apple Super Pilot
DOS Tool Kit

Software (Apple lle)
Visicale

Visitrend, ’lot 3.3
Multiplan
Applewriter [le
Business Graphics
Quickhle Ile
Senior Analyst
APM

Apple Plot

Pascal

Pilot

Fortran

Logo

Super Pilot
Wordstar

"Mailmerge

Word Handler
Visischedule
Other Software prices on application

Sirius

Sirius equipment is available within
48 hours at unprintable prices.
Please ‘phone for details.

Export Orders Welcome!!!
Barclaycard & Access accepted but
subject to a 5% surcharge Payment
welcome by cash, bank draft,
Building Society cheque. Please
allow 7 days for cheque clearance.
Instant credit available shortly.

10/11 Salisbury Square, Old Hatfield,

Hertfordshire.
Telephone: Hatfield (07072) 65551
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Operating Systems & Display
780 Microsoft Card £215
780 Microsoft Card (lIle) £325
780 Digitek Card £145
Videx 80 Col System L189
40 80 Column Switch £25
80 Column 64K
Expander Card
Prototype’ Hobby Card
IEEE 488 Card
TV Modulator

£149
£12
£235
£l4

Epson Printers

RX80

FX80

MX100F T Type 3
FX80Tractor Feed
IEEE Adaptor Board
Serial Adaptor Board

Other Printers

Apple dot Matrix

Apple Daisywheel

TEC 40cps Daisywheel

TEC 55¢ps Daisywheel
Other Printer prices
on application

£349
£1150
£1095
£1295

HOME -
COMPUTERS

at
GREAT PRICES

Delivery

We are open for collection:
Monday — Friday

10am -5.30pm

Saturday 9am —5.00pm
Delivery by Securicor:
please add 5%

Smaller items are sent by
post unless otherwise
requested.

©® Circle No. 154
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CP/M's past

For all its popularity, CP/M could hardly be described as elegant. John and '
Timothy Lee look at what makes it so annoying to use, and find out how many of

its faults have been eliminated in the new version, CP/M Plus.

MICROS have now been with us for a
decade, during which the CP/M
operating system has become the de facto
standard operating system for eight-bit
micros. It was originally written by Gary
Kildall, a consultant to Intel, for use on
his own Intel development system.

CP/M — the name is said to stand for
Control Program for Microcomputers —
was then developed and marketed by
Digital Research for the Intel 8080 pro-
cessor, and subsequently for the Zilog
Z-80 and Intel 8085-based machines. By
1975 a growing number of microcomputer
manufacturers had adapted CP/M to run
on their hardware, and a large base of
users began to form.

One important feature which made
CP/M catch on was the provision of the
program ASM. It provided the ability to
write machine-code programs using
mnemonics, rather than having to hand-
code them in hexadecimal. Furthermore,
such programs would run on any CP/M
machine, making it possible for people to
write programs like Microsoft Basic.

With the large CP/M market, pro-
grams could be sold at ridiculously low
prices compared with the price of soft-
ware for mainframes. In the early days a
revolutionary word-processing program
called The Electric Pencil held a position
of dominance, though in recent years this
spot has been taken by WordStar.

The availability of CP/M and its
dependent software led to the widespread
use of the Intel 8080 and Zilog Z-80
central processors. The superior speed of
the Z-80, which runs at up to 4MHz,
together with its much larger instruction
set, made it more popular than the
original 8080 which can only manage
2MHz. Z-80s are now available running at
6MHz, and even 8MHz. The Intel 8085
which is a code-compatible enhanced
version of the 8080 runs at SMHz and
faster. Zilog’s forthcoming Z800, a code-
compatible enhanced version of the Z-80,
will run at up to 25MHz — see Ray Coles’

article in the August Practical
Computing.

The battle for dominance of the 16-bit
microcomputer market is still on.

CP/M-86 and MS-DOS are strong cont-
enders for computers based on the Intel
8088 and 8086, CPUs while several
variations of Unix and CP/M-68 are in
contention for the Motorola 68000-based
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FDOS

(BDOS & BIOS)

-— Highest memory
address—usually 64K

cce

or TPA

address 100 hex .

transient
program area

lowest memory
address 0 hex

I

CP/M jumps and buffers

Figure 1. CP/IM 2.2 architecture and memory map.

machines. Concurrent CP/M, with time |
sharing of the CPU between two or more
tasks, may prove valuable where the CPU
is sufficiently fast and powerful. In this
article, CP/M without qualification will
refer to the 8080 version of CP/M, release
2.2, now sometimes called CP/M-80. The
new CP/M operating system CP/M Plus
is the long-awaited CP/M-3.

CP/M does not allow transient pro-
grams like Microsoft Basic or WordStar
to access more than 64K of memory. At
the time CP/M was originally written,
this limit appeared astronomically large
and unimportant. Now it is the common
size. In fact you cannot even get 64K of
usable memory since CP/M itself
occupies about 7K, leaving only 57K if
you are lucky. If your computer has a
memory-mapped disc board, or a
memory-mapped video board, then even
less memory will available be for your
program.

Because CP/M is unable to handle
more than 64K of memory, there is not
enough memory for CP/M to buffer
previously used disc sectors. If such
buffering were available, sections of data
on the disc that are frequently used would
be held in buffer memory and would give
almost instantaneous program load-
ing. Programs that make extensive use of
overlays — WordStar is one — or those
word-processors and data-base programs
that manipulate large files would run
much faster. Some manufacturers have
simulated a disc drive using RAM to get

round this deficiency. Such devices are
variously known as RAM discs, virtual
discs, silicon discs or semidiscs, examples
being Warpdrive, Semidisk, M-Drive,
RAM Disk and Interstellar Drive.

CP/M Plus can be configured in two
different ways. The simplest form uses up
to 64K of memory, like previous releases
of CP/M, and it is called non-banked. |
However, CP/M Plus also supports mul-
tiple banks of memory and this version is
called banked.

Configured in banked mode, CP/M
puts the TPA user memory in bank | and
moves most of CP/M to bank 0. Only the
top 4K of the users bank of 64K is needed
by CP/M, and this 4K must not be bank-
switching — that is, the top 4K must
appear in all banks. This leaves a larger
TPA of 60K. In the banked version, the
CCP is kept permanently in memory in
bank 0, so it takes practically no time to
return to CP/M command level. [

To display the names of the files
present on the logged-in disc CP/M uses
the Dir intrinsic command. This is fine,
but the command is slow. Dir works by
reading through the file-directory space as
stored on disc, starting at the beginning
and continuing entry by entry until the
end. Each time a non-deleted file is
found, the name of the file is printed.

Equally important, each time a
program opens a file, or looks for a file,
or a new file extent — that is a new 16K
section of a disc file — CP/M has to
search sequentially through all of the
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and present

Gary Kildall, president and founder of
Digital Research, is the primary architect
of CPM.

directory entries to determine whether the |

file exists. This is painfully slow and is
simply not necessary. Techniques like
hashing the directory would reduce the
number of disc accesses needed to find a
file.

Directory handling has been improved
considerably in CP/M Plus as directories
are now hashed. When CP/M Plus is
asked to create a file, an algorithm
calculates into which entry of the
directory the file should go. If this entry is
empty, the file name is put there,
otherwise the algorithm produces another
entry to try, and so on until an empty
entry is found. If an empty entry cannot
be found, then the directory is full.

When CP/M Plus accesses a file, it
calculates in which entry in the directory
the file name is likely to be, and looks
there. The file name will usually be there,
but if another file name is found, CP/M
Plus tries the next entry where the file
name might have been put, etc. If CP/M
Plus finds an empty entry before the file
name is found then the file does not exist.
Thus CP/M Plus usuaily only looks at
one or two entries in the directory to find
a file and does not search linearly through
all the directory entries as CP/M 2.2 did.
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This results in files being searched for,
opened or created much faster. Since files
have a directory entry for every 16K of
data, this results generally in faster disc
access times.

There is little provision for redirection
of output. If your CP/M has the 10byte
implemented, then you can use Stat to
change the console device to any one of
three physical devices. But on many
copies of CP/M the 10byteis not implem-
ented. You may want to run a program
and redirect the output which would
normally go to the screen to a disc file, or
toa printer. CP/M allows the user totype
Control-P for all messages which are sent
to the console to be copied to the printer.
Unfortunately this does not work when
running some proprietary programs like
Microsoft Basic.

CP/M does not allow you to send |
console output to a disc file instead of
a terminal.lt is only possible to copy
output to the printer, and it is not possible
to copy console output to a disc file, so it
is not possible to create a file containing a
sample run of a program.

Similarly CP/M provides only poor
facilities for redirection of input. The
transient command Submit allows CP/M
commands to be read from a file rather
than from the keyboard, and Xsub allows
command lines to be passed to applic-
ations programs. However, these
commands only support the passing of |
command lines.They do not allow single
characters to be read from a file rather
than typing them from the keyboard.
Thus any program that has character
commands rather than command lines
which have Return at the end of the lines
— WordStar for example — cannot be
driven using the facilities provided. It
should be possible to read input data from
a disc file instead of typing it from the
keyboard, and redirection facilities of this
type exist on all mainframes.

True redirection of input and output is
now available on CP/M Plus using the
new transient commands Get and Put.
Input can now be taken from, or output
sent to disc files.

Input from the keyboard is not
buffered by CP/M. During a slow disc
operation the CPU is not listening to the
keyboard, and anything you type during
this period will be lost. A good operating
system should check periodically to see
whether characters have been typed on the
keyboard, and store them in a buffer until
the program that is running asks for input
data. This form of keyboard buffering
would prevent characters being lost when

disc access occurs on a word processor.

Early versions of CP/M were designed
exclusively for 8in. IBM single-density
format discs. The basic units of the IBM
format were the track and the sector.
Discs had 77 tracks and each track had 26
sectors. Each sector contained 128 bytes
of data. CP/M was, and still is, organised
around sectors. Files are read or written in
128-byte sectors.

Most disc boards now read or write
more than 128 bytes at a time. For
example, IBM double-density puts 256
bytes in each sector, and North Star
double density puts 512 bytes in each
sector. Meanwhile CP/M still works by
reading or writing 128-byte chunks of
data that CP/M still calls sectors. Thus
one, two or four CP/M sectors equal one
disc sector. CP/M would run more effic-
iently if it could be set to work in the
appropriate multiples of 128 bytes.

The way CP/M reads discs is wasteful.
When a request is made to read a sector
from disc, CP/M moves the disc head to
the correct track and watches the data
passing under it until the required sector is

‘seen. The data is then read into memory.

The next file to be read will probably be
for the next sector, and it is likely that this
sector will be on the same track as the
previous sector.

CP/M would run faster if it read and
buffered the whole track as soon as the
track is first used. Subsequent accesses for
this track would then read the data from
buffer memory rather than from the disc,
and thus would be very quick indeed.
Track buffering is not implemented in
CP/M although some manufacturers
have developed special versions of Bios
that buffer a track, for example Turbodos
by Software 2000 Inc.

In the banked configuration of CP/M
Plus any spare space in bank 0 can be used
by CP/M for disc buffering, as can up to
another 14 banks of 60K. The total
amount of disc buffering available is thus
over 850K if sufficient memory is
available. Both the banked and the non-
banked versions allow a sector count to be
set. CP/M always then communicates
with the disc system in the muitiples of
sector-count CP/M sectors. Thus CP/M
can be made to work in units of the disc
system, or even in tracks.

One of CP/M’s annoying and un-
necessary features is the need to press
control-C to log in a new disc each time
you change discs. Cromemco found how
to avoid doing this many years ago with
its CDOS operating system. If you change

(continued on next page)
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discs and do not press control-C then the
first time you try writing to the changed
disc, CP/M will stop with a BDOS error.

Copying a whole disc is tedious and
slow, using Pip to copy the files, and
Sysgen to copy the operating system for
the reserved tracks on the disc. It would
be more convenient, and much quicker, to
have a utility program to copy an entire
disc track by track.

With CP/M Plus it is no longer
necessary to type Control-C every time a
disc is changed. If it tries to write on a disc
CP/M Plus detects that the disc has
changed and no longer gives BDOS error
R/0O. Instead it logs the new disc in and
does the file write. This improvement
should remove one major source of frust-
ration of using CP/M.

CP/M Plus will also search all discs for
a program before giving up with an error
message. The order in which the discs are
searched can be set by the user. Failing to
shut the disc door is not fatal.

Even better, an application program
can put CP/M Plus in a mode where
CP/M Plus never reports an error, but
sends a Return code back to the program,
indicating that the desired function has
not been achieved. Using this facility
application programs can be rewritten to
put an intelligent error message on the
screen, stating the source of the problem
and indicating what remedial action
should be taken. ‘

CP/M’s console command processor,
CCP, only looks on the currently logged-
in disc for files. It would be more friendly
if all discs were checked, starting with the
logged-in disc. If the CCP cannot find the
file on any disc then a message to this
effect should be printed rather than just
the file-name and a questionmark.

It is annoying if you type a command
line with a spelling mistake and press
Return. The CCP does not let you edit the
erroneous line to take out the spelling
mistake — the whold line has to be retyped
instead.

There is a considerable delay when
returning to the system from a transient
program. For example, when you type
System to get out of Microsoft Basic to
return to CP/M, there is a considerable
delay before the CP/M system prompt
A > appears. This is because the transient
program may overwrite the CCP, and on
returning to CP/M the CCP must be read
from disc, and reloaded into the approp-
riate part of memory — see figure 1.

The transient program ASM, which
contributed much to the early success of
CP/M, is now very dated. It still works
perfectly well, but only accepts the 80
instructions in the 8080 instruction set,
thus preventing use of the extra 80
commands in the Z-80 instruction set.

In CP/M Plus the old ASM program
has been replaced by a macro assembler,
which can also assemble Z-80 code. The

10byte redirection facilities have been |
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64K
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.. ..... B0 ... N e CPIM jumps and buffers
.......................... 0 hex
Bank 0 Bank 1

| Figure 2. Memory map for banked CP/M Plus.

taken out of Stat and made into a new
easy-to-use program. A Help system is
also supplied for CP/M. The database
used by the Help program can be cust-
omised using programs provided.

You can also add help on completely
new topics, such as applications programs
that you use, or instructions for backing
up discs, etc. Pip now has the ability to
archive files. Used this way, Pip copies all
files that have not previously been
archived, and also marks the file as
archived. It makes the task of backing up of
big hard discs onto floppies slightly more
tolerable.

New machines will probably use CP/M
Plus rather than CP/M 2.2, as the banked
version provides far faster file handling.
Installing CP/M Plus will be difficult:
Digital Research does not plan to sell
CP/M Plus to end-users but dealers will be
able to configure and sell versions for their
machines.

Those micros that can have lots of
memory -— for example, all S-100
machines — will benefit greatly from the
change from CP/M 2.2 to CP/M Plus. On
many micros the discs are the biggest
bottleneck, and CP/M Plus dramatically
improves disc throughput.

For those who cannot wait until a version
of CP/M Plus is available for their
machine, a dramatic improvement in
computer performance can be achieved by
buffering some of the disc in memory. It
can be done from CP/M 2.2 with
software that is in the public domain and
published in Lifelines from Lifeboat
Associates.

Alternatively you can purchase
Warpdrive from Compupro, Semidisk
from Semidisk Systems Inc., M-Drive/H
from Compupro for S-100 systems, RAM

disc for the Sage, or Pion’s Interstellar
Drive for a wide variety of machines,
including S-100 systems, IBM, Tandy and
Apple. They all provide the extra memory
and the software to make it work, usually
on a configuration disc.

Effectively these add-ons work by
kidding the system into believing that a
256K or 512K memory board is really a
disc drive. You can copy files from a
floppy on to it and use them. If you alter
the disc file, then you must copy the new
file back on to a real floppy disc before
switching off.

A cheaper and more subtle approach is
to use extra memory as a cache, where
only the frequently used disc files or parts
of files are buffered. This works with
quite a small amount of memory, from
4K upwards. Obviously more memory
makes it work better. When the buffer is
full, the least recently used part is the first
to be discarded. There are two suppliers
of this type of system, both British. Ghost
is from Micrology, 4 Deanery Road,
Godalming, Surrey GU7 2PQ, and Micro-
cache, is supplied by Microcosm Research,
26 Danbury Street, London N1 8JU.

Cifer U.K. is a beta test site for CP/M
Plus and is already selling machines with
the new operating system. Sirton is also
selling CP/M Plus in the U.K. Other
dealers will probably follow shortly.

It seems likely that CP/M Plus will add
extra life to the eight-bit micros based on
the Z-80. At present the 16-bit machines
offer the promise of much more power,
but good 16-bit software is still lacking.
Mark Twain said, ‘‘Rumours of my death
are greatly exaggeratted’’ — and the same
is true for the Z-80. In many applications
CP/M Plus will increase the throughput,
giving more delivered power.
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If your microcomputers job involves managing information, you’ll need a Compsoft Data Management
System. It’s your guarantee that computerisation will be a success.

Compsoft are world leaders when it comes to easy to use database programs. There is nothing quite so
genuinely user friendly, and nothing quite as powerful. And Compsoft were the winners of the 1983 RITA"
(Recognition of Information Technology Achievement) Awards ‘Software Product of the Year’.

We can give your *Computer the power to breeze through the management of any record keeping
situation, — effortlessly, efficiently, and more accurately than you ever dreamed possible. From sales
ledger to stock control, purchase ledger to personnel, clubs to customers, and in a thousand other ways,
we can lend a helping hand.

You don’t have to be a computer expert to use Compsoft’s DMS or Delta. Both programs offer fast,
accurate and elegant database power for both first time computer users and professional systems designers.

You owe it to yourself to know more. Either return the coupon t or simply, telephone the office and
we’ll send you a complete guide to our versatile database programs ’ ' e
-

-

} o

* Delta is available for almost any microcomputer
with the MSDOS, PCDOS, CP/M or MP/M

il systems, including IBM, DEC Rainbow,

SIRIUS, 5 PSON-and-many ot ‘

DMS is also available for Commodore computers.

Compsoft Limited ! Please send me further details
s Eeew . __ Hallams Court ¥ company N
Shamley Green ¢
! AR » Contact ___ —
]

- 'Nr Guildford, Surrey
England GU4 8Qz . Address — -

mwl - Telephone: Guildford (0483) 898545

[ ] Telex: 859210 CMPSFT

PC Tel No.

® Circle No. 155
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Backgammon

BETWEEN THE casing of the cassette and
the display on the computer screen
Backgammon seems to change its name to
Microdeal Pengammon, probably for
some inscrutable copyright reason. All the
same it is the traditional game of
Backgammon.

The progiam allows the computer to
play against you or against itself;
alternatively you can use it instead of a
board to play with another human,
although I cannot see many people
wanting to given the Dragon’s typical —
literally — scintillating display.

The screen displays red and yellow
pieces on a green background. Moves are
made by typing in the source and
destination square numbers, although you
can use Microdeal’s light pen if you have
one. You need to know the rules of
Backgammon as neither the screen display
nor the packaging help you, and you have
no option but to play the doubling game.
If the Dragon offers to double the stake
and you refuse you have lost.

The game has nine levels of play. You
can cheat by changing the machine’s level
of play during the game or you can get
the machine to make your moves for you.
The machine seemed to play quite well at
its top level, but to be honest I did not
find playing Backgammon against a
machine sufficiently exciting to provide it
with much of a challenge.

Specification
Supplier: Microdeal
Price; £8

Use of graphics: 6/20
Playability: 12/20
Overall rating: 9/20

Cruising on
Broadway

CRUISING on Broadway is one of the few
games to make the transition across from
the Spectrum to the Dragon, and is quite
a playable game although it is very
simple. It has no discernable connection
with anything as realistic as Broadway, or
for that matter with cruising.

You are a green blob and you are
chased by a yetlow blob through a simple
maze. Success promotes you to higher
and progressively more complex mazes
until you are eventually eaten. However,
your name will live on in the high
scoring hall of fame if you can survive
sufficiently long.

Cruising has simple graphics and
sound effects to match, but it is quite
compelling and exciting. In fact, the
Sunshine logo which comes up as you
load the game is one of the best examples
I have seen of what can be done with
Dragon graphics, although the screens
you play on are far less elaborate.
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Dragon
games

Ian Stobie was not very impressed with the selection of
games he tried for this machine.

The Dragon plays Backgammon quite well, but it is not very exciting.

Cruising on Broadway is a game of survival, you can never actually win.
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Given the generally poor standard of
the 30 or so Dragon games I looked at
Cruising must rank as one of the better
games available for the machine.

Specification
Supplier: Sunshine
Price: £6.95

Use of graphics: 8/20
Playability: 12/20
Overall rating: 10/20

Gridrunner

SO MUCH goes on in this game it is
difficult to describe. It is like a cross
between Space Invaders and Centipedes.
Your little orange ship is being chased by
linked chains of droids across the high
energy lattice, the grid. You draw power
from the first seven rows of the grid,
which you zoom around while firing at
the droids. Meanwhile the deadly X/Y
zappers try and get you from the side of
the grid.

Gridrunner is a top selling game on the
Vic-20 and Atari. The Microdeal Dragon
version is credited to the same author,
Jeff Minter, but it is not as good. It
seems slower, the graphics are not as
good, and generally it is less exciting.

Much of the problem can be attributed
to a less effective use of sound; the game
needs lots of noises to generate a sense of
excitement. In this version you do not get
a noise when you fire. Still, while not
initially very compelling Gridrunner is a
good game if you persevere.

Specification
Supplier: Salamander
Price: £7.95

Use of graphies: 6/20
Playability: 13/20
Overall rating: 10/20

'Dragon Trek

THERE ARE several versions of the classic
computer game, Star Trek, available for
the Dragon and Dragon Trek from
Salamander was the best of the three I
looked at. It goes beyond the typical text
mode display and has reasonable
graphics. The game takes place in real
time so you cannot take too long over
your decisions.

You start by setting the difficulty level,
0-9, and length of game. Your task is to
take command of the USS Enterprise and
patrol the galaxy, eliminating deadly
Klingoms to save the Federation. Your
ship, armed with three types of phasor
and with photon torpedos, is protected by
shields. The problem is to correctly use
your limited amount of energy. This is
used up at an alarming rate whenever
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' Gridrunner is not as good as on the Dragon.

Dragon Trek is just one version of Star Trek available for the Dragon.
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your shields are hit by a Klingon, when
you fire back, or when you warp or use
your impulse jets to move.

This is quite an enjoyable game, but it
is still not a patch on the best, truly real-
time versions of Star Trek for other
machines, for instance, Star Raiders on
the Atari.

Specification
Supplier: Salamander
Price: £9.95

Use of graphics: 9/20
Playability: 13/20
Overall rating: 11/20

Galactic Ambush

GALACTIC AMBUSH is a Galaxians-type
arcade game. Aliens steadily advance
from the top of the screen, occasionally
leaving formation to come at you with
missiles blazing. You shoot back.

Visually the game is quite good by
Dragon standards — the best thing is the
three-dimensional moving star field
against which the action takes place. But
even at the fast speed the game is rather
too easy to play. I doubt if it will provide
much of a challenge to the average mad
gamester for very long.

Specification
Supplier: Microdeal
Price: £8

Use of graphics: 12/20
Playability: 6/20
Overall rating: 9/20

Wormtube

WORMTUBE IS a kind of crude Defender,
but it is quite enjoyable. You fly your
ship through a steadily narrowing tube,
scoring more points the futher you get
along it. Gold nuggets appear in your
path, which you have to avoid or shoot
apart. You get extra points for gobbling
up the fragments of shot-up nuggets.

Up to four people can play Wormtube
taking turns with one joystick. The
graphics are quite simple but adequate,
and the game is made more exciting by
the noises which rise in tone as your score
increases. This game reminds you that it
is not always the most complicated effects
that work best. One of the best things
about the original arcade Space Invaders,
for instance, was the steady insistent
noise the ever-more determined invaders
made as they came at you.

Specification

Supplier: Hornet

Price: £8

Use of graphics 6/20

Playability: 13/20

Overall rating: 10/20 a
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Call your
nearest

Bonus Pack
stockist today:

BIRMINGHAM

Media Resources — 021-643 9940
CAMBRIDGE

Jeffrey Sin-Jon & Associates Ltd

(Cambridge) - 0223- 321000/321333
CLEVELAND

E.W. Harrison & Partners (Hartlepool) - 0429-79814/5
HAMPSHIRE

Plum Business Services Ltd (Portsmouth) -0705-736626
HERTFORDSHIRE

Churchill Computer Supplies Ltd (Bushey) - 01-950 9510

Dataprint Paper Supplies Ltd (Letchworth) - 04626-78394
HUMBERSIDE

Contrac (UK) Marketing (Hull) - 0482-571741
IRELAND

Cantec - Dublin 694455
KENT

Salmons Computer & Office Supplies

(Northfleet) - 0474-57261/23475
LANCASHIRE

Pegasus Computer & Business Supplies

(Nelson) - 0282-68191
LEICESTERSHIRE

Eimhurst Computer Services Ltd

(Oakham) - 0572-57423/55329
LONDON POSTAL DISTRICTS

D.W. (Direct Wholesale) Ltd (NW9) - 01-205 3476

Scopus UK Ltd (EC2) - 01-739 3344

VBK Computer Supplies Ltd (E4) - 01-524 6303/4/5

K & j Wespac Ltd (E1) - 01-729 1170
MANCHESTER

G.C.S. Computer Services - 061-339 0400
MIDDLESEX (North}

Kendal Computer Group (Enfield) - 01-366 1411
MIDDLESEX (West)

DI-MOS Ltd (Hillingdon) - 01-561 6460

Libra Business Supplies Ltd (Northwood) - 09274-28598

PAS Computer Products Ltd (Staines) - 0784-62781

Warwick Fraser (Feltham) - 01-844 2144
NORFOLK

Boardmead (East Anglia) Ltd (Norwich) — 0603-483659
SCOTILAND

Aberdeen Computer Services Ltd

(Aberdeen) - 0224-875867

Datamart — (Edinburgh) - 031-441 6961
SOMERSET

Guildhall Computer Stationery Ltd

(Glastonbury) - 0458-34122
STAFFORD

Associated Computer Supplies Ltd (Stoke) — 0782-287121
SURREY

Saracen Data Products Ltd (Dorking) - 0306-887550

Tarbot Computer Services Ltd (Sutton) — 01-642 0021

WBM Business Supplies Ltd (Woking) - 04862-66441
SUSSEX

Hayform Ltd (Horsham) - 0403-710838

SBS Data Services Ltd (Hove) - 0273-726331

Scan Computer Supplies Ltd (Burgess Hill) - 04446-45211
WILTSHIRE

Stralfors Data Products Ltd (Swindon) - 0793-37837
YORKSHIRE

Diskatech Ltd (Sheffield) - 0246-410377

Nevetsco Ltd (Sheffield) - 0742-452051

Spectrum Computer Supplies (Bradford) - 0274-308188
TWINLOCK

Bonus packs are also available from your local

TWINLOCK dealer.

Details of your nearest dealer are available from:

Twinlock (London and South) - 01-658 5931

Twinlock (Midlands and North) - 021-565 2906

Twinlock (Scotland) - 041-445 4421
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WHAT’S YOUR FAVOURITE computer game, and
why? What kind of game is it? What’s your best
score? How does the game rate against Scrabble on
the Apple, The Hobbit on the Spectrum or Star
Raiders on the Atari? Consult the ratings published
in our regular games reviews for comparison.

Then fill in the software survey form below and
let us know. The results will be collated for a
special guide to computer games in our December
issue, including a Top 30 as selected by readers of
Practical Computing.

You can fill in a survey form for more than one
game. Simply photostat the one below.

- T T

Address:....coccoevereiieees ol L )
Optional

Post completed forms to: BIG GAME HUNT, Practical
Computing, Quadrant House, The Quadrant, Sutton, Surrey
SM2 5AS to arrive by Friday September 30, 1983.
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Oh, so easy WP

Jack Schofield found Atariwriter convenient, easy to use, and relatively cheap.

POWERFUL WORD PROCESSORS are no
stranger to the Atari computers: Letter
Perfect, Text Wizard and the Atari word
processor have been out for three or four
years. But the new ROM-based Atariwriter
represents a breakthrough in terms of
convenience and ease of use, especially for
the 16K 400 owner who will be able to use it
even with a disc system.

It is also, while virtually as powerful,
cheaper than some of its rivals. It costs
about a third less than the Atari WP and is
half the price of the Letter Perfect ROM,
though it is somewhat more expensive than
the product it most resembles — Computer
Concepts’ Wordwise ROM for the BBC
micro.

Atariwriter was developed by Atari
partly from the Atari WP, in conjunction
with Datasoft who produce Text Wizard. It
has something in common with both
parents, but is most like Text Wizard in its
insert mode. Like Wordwise, Atariwriter
operates permanently in insert mode so

there is no overwriting. As you type text
into the middle of a paragraph existing text
is pushed down the screen a word at a time.
This creates some odd effects at line |
endings but is eminently practical. ‘

As with all Atari’s main-line programs |
the documentation and packaging are
outstanding. Atariwriter comes with a slim |
manual which includes tutorial and
reference sections, plus a handy quick- |
reference card. Interestingly the doc- |
umentation is better than the massive
volume and tape provided with the Atari
word processor.

To run you just plug it in. The program
has two main screens with legible white text
on a darkish blue background, darker than
the usual Atari screen. First is the menu
screen with eight options: Create, Delete,
Edit file, Format disc, Index of disc files, |
Load, Print and Save file. Options are |
selected by typing the first letter of each
word which is shown in inverse type.

The second screen provides a 21-line by |

36-character space for text entry, which is
less than the Atari’s standard 40-by-24
format. The top line initially contains the
default parameters for printing. These can
be changed or added to later.

Anyone can use the program without
knowing anything about word processing,
just by typing C and then entering text. The
more sophisticated user will learn to use the
other functions like block moves and
Search and Replace. These are invoked
using combinations with Control, Ctrl, and
the Atari’s three programmable function
keys marked Option, Select and Start.

The initial menu screen is self
explanatory and provides some access to
Atari DOS functions. Index rapidly
alphabetises the list of files, and its scrolling
is stopped and started with the space bar.
Any function which destroys text or files
requires an ‘‘Are you sure — Y/N”’,
confirmation. You can always get back to
the menu screen by pressing Esc for Escape.

The text-entry screen provides a
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Atariwriters main menu.

Typical Atariwriter screen.
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The manual includes tutorial and reference sections.
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reasonable range of cursor movements for
editing. The basics are handled by the
standard Atari full-screen editor with four
direction keys, which with Ctrl move you
one step at a time in any direction. There is
full scrolling up and down, though up-
scrolling is a bit jerky. You can go up or
down one screenful at a time by Option 4
and Optiony.

Four other movements are exactly the
same as in Text Wizard. Ctrl A moves the
cursor to the start of the line, and Ctrl Z
moves it to the end. Select T takes it to the
top of the text, Select B to the bottom.
There are no word, sentence or paragraph
movements. ‘

Deletions are equally simple, by
character and by line, using the Delete Back |
Space key, DBS for short. Select DBS
deletes to the end of the file. A 30-line
buffer holds the last thing you deleted, so it
can be recovered by pressing Start Insert.

The buffer also provides for block moves
and block duplication. Each block has to be
defined by marking its start and end with a
Ctrl X. Again, block deletes require a Y |
answer to an “‘Are you sure?’’ Search and
Replace can be individual on the same Y/N
basis, or global. The maximum length of a
search string is 25 characters — more than
generous.

It is always possible to find out how
much space remains for text by pressing
option F. At this point using a 48K Atari
800, for example, 12,941 bytes — or
characters — remain free, so this report will
consist of a single continuous file.
Atariwriter warns you when there are only
1,500 bytes left. The Atari WP has no limit
but you must produce text as a series of
saved pages. The memory limits of Letter
Perfect and Text Wizard are 36,714 and |
30,505 bytes respectively, compared with
Atariwriter’s initial 26,332 without DOS.

Texts can be merged so it is possible to,
say, load a text from disc into the middle of
an existing file. Also print files can be
Chained, a way of handling long articles.

After the text has been entered the next | |

step is formatting for printing. Here
Atariwriter is at its weakest because it is
limited by the Atari’s 40-column screen.
One option would be to scroll the screen
horizontally to provide a sort of 80-column
screen, which is what the Atari word
processor does, just like WordStar on the
Osborne and Magic Wand on the Apple II.
There are 80-column boards for the Atari,
which Atariwriter does not mention.
Software can also provide 80 columns,
though of course the text would not be
legible on a TV set.

What Atariwriter does instead is provide
a print preview facility, Option P, where
the text is set out as it will be printed and the
screen forms a window which can be
scrolled over it. Thus it is possible to check
line and page endings and margins, though
it is not very convenient. Many would
prefer the Atari word processor preview
option also adopted by Wordwise on the
BBC, where the text is displayed as it will be
printed even though it is illegible.

It does not show how expanded or
condensed text will be printed, nor
proportional spacing if the printer is
capable of it. Also although Atariwriter
will print double columns, these are pre-
viewed one under the other not side by side.

Being limited to a 36-character screen
width for text entry only becomes a real
problem when trying to set out tables using
the Tab key. If the table is for condensed
printing across the maximum 132-character
width you really have to construct the table
on paper, then type it in afterwards.

The print parameters can be set in half-
lines for the bottom margin, top margin,
paragraph spacing, line spacing and page
length. Widths can be set in characters for
left and right margins for two columns, and
for paragraph indent. Justification can be
on or off. All of these can be varied within a
file. Lines can be ranged left, right, or

centred. Ctrl 0 allows decimal codes to be
sent to non-Atari printers, such as the

| Atariwriter  Atari WP Text Wizard Letter Perfect

Menu driven Yes, one Yes, many No Yes

Textinsert mode Yes No Yes No

Global searchi/replace Yes Yes No No

Horizontal scrolling Only in Yes No No

preview

Print preview Viawindow Yes No No

Double-column printing  Yes Yes Yes No

Prints half-lines Yes No Yes No

Can edit programs Yes No Yes No

Mail merge No No Extra Extra

Pause for text entry from

keyboard Yes No No No

Disc interface Atari Atari Atari LJK

Medium ROM Disc Disc Disc or ROM

Producer Atari/ Atari Datasoft LJK

Datasoft

| Price £65 £99.99 £68.95 £109.95, disc
‘ £149.95, ROM
| Thistableisnota comprehensive comparison of products, but shows how Atariwriter
| combines most of the best features of its rivals.
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| recommended.

The package is on disc and cassette.

Epson MX-80 used to print this text.
Headers and footers can be handled simply
with @ providing page numbers. Ctrl E can
be used to force the start of a new page.

The final printing out is simply a matter
of selecting a printer from the list of four
Atari models — select number 3 for a non-
Atari printer, and following the screen
instructions. You can start and stop at any
page and print multiple copies.

There is no Mailmerge capability, as
there is with Letter Perfect in conjunction
with Data Perfect, but there is a forms
capability. If you put an Option Insert
character in the text the printer stops at it
and waits for an entry — up to 35
characters — from the keyboard. The catch
is that the text is not displayed on the screen
during printing, and the rest of the line to
be filled is probably in the printer buffer.
The system is usable if you are careful.

There are a few other facilities missing
from Atariwriter — and all the other Atari
word processors mentioned. None let you
interrupt and resume printing
Atariwriter allows a pause at the end of a
page. None will print one file while editing
another, or display a second file. None
does automatic file back-up. None allows
the use of macros to insert key phrases
with a single key-stroke, or the use of wild
cards in a Search and Replace operation.
None provides for soft hyphenation to
help with the even spacing of lines. While
Atariwriter and its rivals have many
qualities, they are not going to replace
WordStar and its ilk for the serious writer,
though of course it does not aim to.

Conclusions
® Atariwriter is a powerful word
processor, well documented and extremely
easy to use. It is easier to learn than Atari’s
Star Raider game, which is supplied on the
same kind of ROM cartridge.

o It is suitable for most everyday writing
tasks, and coped admirably with the writing
of this article. It is not comparable in power
to the best CP/M word processors, but
provides word processing at a fraction of
the price.

oIt runs on any Atari micro and can
happily be used with discs even on a 16K
400 system.

@ At around £65 it is good value and can be l

)
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MEGAFILE
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Vertical Market Software
from Padmede

The Restaurant Package

Specially developed for
Restaurants who want to
easily produce a Customer's
Bill; maintain financial control
of cash, credit card and ‘On
Account’ sales, as well as
maintaining Stock Records
and Management Information.

The Travel Agents’
Package

Specially developed for Travel
Agents, PATAP provides
control over Airline Ticket
Reservations and
automatically produces Airline
Sales Reports. Analyses sales
by cash, credit card and ‘On
Account’, while automatically
updating the Purchase Ledger
Account for the Airline
concerned.

The Garage/Workshop
Package -

Specially developed for the
Garage/Workshop
environment, PAGAP records
Time and Materials used for
the repair and maintenance of
vehicles. Provides
management with information
on Work in Progress and
chargeable work by individual
employees yet to be invoiced.

The Retailers Stock
Control Package

Specially developed for the
Retailer who wants to know at
a glance the Current Value of
Stock over All Products or by
ranges of Individual Product
Groups. Provides :
management with information
on Gross Profit, Turnover,
Slow Moving Items and
Outstanding Orders.

Padmede's Vertical Market
Software is available on
microcomputers supporting
*CP/M 2.2, CP/M 3.0,
*MS-DOS and PC-DOS.
Comprehensive financial
control is maintained via the
Padmede Business Control
System — a suite of financial
management programs.

“CP/M is the T of Digitat Corp.
*MS.DOS is the registered Trademark of Microsoft Carp.
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Padmede

COMPUTER SERVICES

351 Fleet Road, Fleet, Hampshire.
Telephone: Fleet (02514) 21892.
Telex: 858893 Fletel G.
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“ ...proven, reliable and easy to use




ORMBETA SOFTWARE

t ORMBETA SOFTHARE

1

INTEGRATED

BUSINESS

SYSTEMN

SALES LEDGER
PURCHASE LEDGER
STOCK CONTROL
PRODUCT INVRICING

NOMINAL LEDGER
PAYROLL

DATA BASE MAIN MEMU
DATA BASE UTILITIES

Ormbeta business software has been
deveioped to help your business
overcome the chalienges of the
1980’s and beyond.

Ormbeta is the most flexible business
software so far developed in the UK.

Ormbeta systems are in UCSD
PASCAL, the world’s finest and most
efficient operating system.

Ormbeta can be supplied to run on
almost any business machine on the
market. Apple, 1BM, Xerox, Sirius,

Victor, and Sage, and more to follow.
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SELECT REQUIRED PROGRAM
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Ormbeta is already being
developed for tomorrow's
machines, such as the Apple LISA.

Ormbeta includes all the ‘off-the-shelf’
packages, Sales and Purchase Ledger,
Payroll etc, but can also be customised
to particular requirements.

If you would like to find out how
Ormbeta can help you meet the
business challenges of tomorrow, or if
you are a dealer and want to help
others, fill in the coupon today — or
telephone us now on Ormskirk {0695}
77043. You will never look back!

ORMSKIRK
OMPUTER
SERVICES LTD
14 Aughton Street, Ormskirk,
Lancashire L39 3BW
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