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Cromemco System Three
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If you've already recognised the
superiority of Cromemco products, or
even if you're still evaluating alternative
systems, it's worthwhile visiting
MicroCentre.

Here's our promise. Ask to see anything in
the Cromemco catalogue, and we'll
demonstrate it for you. Nobody else in the
UK carries a wider range of Cromemco
demonstration systems and stock. We'll
show you all the Cromemco computers, of
course. From System Zero to System
Three; the Z-2H Hard Disk system; high
performance colour graphics; and the
adaptable SCC single card computer.

Then we'll show you quality Cromemco
peripherals; a choice of operating

systems—single user and multi-user; and
a wide range of software, including
compilers, data base management, word
processing, and Cromemco's integrated
business packages.

At MicroCentre we pride ourselvesin
taking care of all the important details that
make up a complete service . . . like
stocking the complete library of
Cromemco documentation; arranging
leasing and maintenance agreements;
supplying continuous stationery, ribbons,
floppy disks, print thimbles, etc.

So if you're interested in Cromemco
systems don't miss out a visit to
MicroCentre. We're Cromemco’s top
dealers in Europe—and proud of it!

For(dCromemeco...call the experts

-5 'Y oV ’
LEADING UK Complete Micro Systems Ltd.,

DISTRIBUTORS ¢ 30 Dundas Street
NN \ -~ Edinburgh EH3 6JN

MicroCentre &
Tel: 031-556 7354 ‘s



Regular readers of this magazine will
know that a small tableau has been
enacted on this page in the past few
months.

PCW’s subscriptions are a major source
of income for our publisher and in a
wayward attempt to increase them
he recently ran a revolting shot of a
person with an exploding head. As a
result of this gross advertisement
ﬁwhich increased our subscription rate
rom approximately 140 per week to
170 per week) he was forced by the
editorial staff to offer a free gift to all
full paying subscribers. This gift was a
free binder costing approximately
£3.25 under normal circumstances.
You may be interested to learn that
our readers are as greedy as the next

bunch. As a result of this free offer,
subscriptions rose to nearly 400 per
week and have barely slackened off
since. However, the binder offer has
now expired.

Now, 400 subscribers per week would,
if the rate were kept up, give us
20,000 subscriptions per year approxi-
mately, compared with our recent
total of around 7,000 per year. . .
itself an increase of over 100 per cent
from the same time last year. (We
hope the publishers of rival magazines
are taking notes on all this.)

Therefore, we have decided to offer
new or renewal subscribers a new
incentive. We won’t bother with all
the usual blurb about how PCW is
Britain’s largest selling microcomputing
magazine, the key to your future, the
one that brings you genuine scoops,
the most authoritative Benchtests, news
and features. We assume you know
this already. But we will send a £5.00

i/é- —/Z"Tfe

SUBSCRIBE
TO PCW

gift voucher to every person subscrib-
ing (whether a new subscription, a
renewal or a renewal in advance) who
encloses full payment with their order.
This £5.00 voucher is redeemable as
a part of a purchase at any branch of
MICROCOMPUTERS AT LASKYS
who used to trade under the company
name of MICRODIGITAL. A full list
of its branches is to be found in
the panel containing the rules govern-
ing the use of this voucher. This offer
will close next issue but we have
printed only a limited number of these
vouchers (2,500 to be exact) and it’s
first come, first served!

We are also happy to tell you that you
can pay for your subscription using a
cheque, postal order, cash in a register-
ed envelope, or your ACCESS,
BARCLAYCARD or AMERICAN
EXPRESS card. Use the coupon below
or the subscription card stuffed some-
where in the magazine which has pro-
bably already fallen onto your lap.
You must include your remittance if
you wish to receive your £5.00 gift
voucher (use of a credit card counts as
‘remittance included’, of course). Read
the panel governing the use of the
voucher with any handy magnifying
glass. PERSONAL COMPUTER
WORLD would only offer you a gen-
uine gifthorse, but it costs nothing to
check out its mouth. And, while we’re
on the subject of gifthorses, you don’t
even need to put a stamp on your
envelope.

FOW SUBSCRIBERS FROM SUBSCRIPTION ORDER FORM
MICROCOMPUTERS I would like to subscribe to Personal Computer World for one year (12 issues).
AT LASKYS Please start my subscription from the issue.

[ IThis is a new subscription C__1This is a renewal

CIUK:£10.00C__JRest of the world: £17.00.

[31 enclose my cheque, made payable to Personal Computer World, for £

[JPlease invoice my company (UK only).

[CIPlease debit by American Express/Access/Barclaycard (delete where not applicable)

‘ ?

Terms & Conditions

1. This voucher will be sent to all new
or renewal subscribers to PCW up to
a maximum of 2,500 vouchers on a
first come first served basis.

2. The voucher will be valid until

31 March 1982.

3. Only one voucher may be used
per purchase and is only valid as a
part of a purchase,

4. The purchase must be to the value
of £100 or more.

5. The voucher will only be redeem-
able at any branch of MICRO-
COMPUTERS AT LASKYS.

6, The voucher will be sent to
subscribers directly from PCW within
three weeks from receipt of fully
paid subscription, no matter when
the subscription is ordered to
commence.

Account Number
Signed.

H

—

Name
Address

Microcomputers at Lasky's branches:

BIRMINGHAM — Corporation Street
BRISTOL — Penn Street

- Northgate Street -
EDINBURGH St‘ﬁ:.urf.es Centre Please use block capitals.
PRE :

For Office use only Da[ l ]b[ I lc Dd me

Please send this order form, with your remittance, to Personal Computer World,
Subseriptions Dept, Freepost 7, London W1E 4EZ. No stamp is required.

GLAS

| SHEFFIELD — Leopold Street

| LIVERPOOL — Gale Street
LONDON — Tottenham Court Road
The vouchers may also be used
when ordering by mail order from
Microcomputers at Laskys (formerly
Microdigital)

PCW 1
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Turn your Apple into the world’s
most versatile personal computer.

The SoftCard™ Solution. Softcard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the singtelargestbody
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except 0) of
your Apple. Nomodificationsrequired.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

CP/M for your Apple. You get CP/M
on disk with the SoftCard package. it's

a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And that'’s the key to the
versatility of the SoftCard/Apple.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the #mmost
powerful microcomputer BASIC
available. It includes extensivedisk|/O
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high andlow-res Applegraphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.

More languages. With SoftCard and
CP/M, you can add Microsoft’'s ANSI|
Standard COBOL, and FORTRAN, or
Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful toois for your Apple.

Demonstration. See SoftCard at your
local Apple dealer. Or we'lt send it to
you with a dealer list. You will find it
simplicity itself to operate. Calt or
-return the coupon to us.

SoftCard is a trademark of Microsoft. Apple Il and
Apple Il Plus are registered trademarks of Apple
Computer. Z-80 is a registered trademark of Zilog,
Inc. CP/M is a registered trademark of Digital
Research Inc.

Caxton Software Publishing Company, 10-14 Bedford Street, Covent Garden, London WC2. Telephone 01-379 6502

('] Please send me a SoftCard. | enclose a cheque for £225 (+ VAT at 15%).

[ Please send me further information. (] User (] Dealer
Name o _ Positon = Company S
Address . _— = _ = Bl ~ =

Primary Interest _PCW/12/81

Distributor for

[ CONSUM!DE wowcul



6 NEWSPRINT: Guy
Kewney’s survey of
what’s new in microcom-

puting.

7 CTUK! NEWS:
Latest computer-

Town happenings.

74 BANKS’ STATE -
MENT: Martin

Banks gets a hard time
from a hard disk.

7 COMMUNICA-
TIONS: Readers’
gripes, moans, oaths and

occasional plaudits.

82 INTERRUPT: Jeff
Taylor concludes his

checkout of US compu-

ter literacy projects.

8 PATTERNS: Alan
Sutcliffe looks at

the work of a pioneering

computer artist.

93 BOOKFARE:
Malcolm Peltu

surveys the latest compu-

ter books.

9 COMMONS
REPORT: Ian

Lloyd MP on electronic

democracy.

9 BBC MICRO: The
lowdown on

Auntie’s remarkable

Volume 4 No 12 December 1981

104 POLYGONS:
Malcolm
Banthorpe describes an
implementation of ‘turtle’
graphics for Apple.
10 SCHOOL NET-
WORK: How one
school beat the cuts with

a network of Super-
boards.

SHARP MZ80B
BENCHTEST:
Sharp’s latest offering
claims to be general pur-
pose. Dick Pountain

11

1 2 PHILIPS
BENCHTEST:
Chris Sadler and Sue
Eisenbach Benchtest the
Philips P2000, the first
commercial UCSD Pascal

micro,
GO FORTH AND

126 MULTIPLY: A

look at another strong

contender for Basic’s

throne, by Mike Curtis.
CURVE FIT-

13 TING: How to
fit computer curves to

data plots.
YOUNG COM-

135 PUTER WORLD:
For our younger readers.
138 PASCAL: The
latest roundup of

Pascal Benchmarks.
l 4 TJ’S WORK-

_ SHOP: Bright
ideas from readers for

popular machines.
155 CALCULATOR
CORNER: Dick

Pountain reviews the HP-

11C.

1 5 COMPUTER
ANSWERS: Your

queries answered by

Sheridan Williams.
16 NEWCOMERS
START HERE:
Our quick intro for those
Bew to the micro world.

B[ COMPUTER |

163

DIRECT
ACCESS: In

Store, Transaction File,
User Groups Index Up-
date, Network News and
Diary Data.

17 ACC NEWS:
; Rupert Steele on

the club scene.

177 PCW SUB SET:
More assembler

routines for popular

processors.

18 LEISURE

LINES: Clessa’s
latest brainteaser.

18

listings.

19 BLUDNERS:
Everyone makes

mistakes but only PCW

publicises them!

19 BACK ISSUES:
Find out what
you’ve missed.

2 5 CHIP CHAT:
Gossip, back-
stabbing and bitchery.

PROGRAMS:
Readers’ latest

micro for the masses. investigates.
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Microbits
Integrated Business System:

=-now for the Nec Pc8000-

The Microbits Integrated Business system has been specifically developed to enable
the non-technical user to have the use of a powerful and sophisticated computer system
without the need for extensive training.

Each module is simple to use and is menu driven, which means that the operator is
always prompted for responses by the computer. All data input is validated as it is input to
the system, thereby greatly reducing the possibility of any errors.

Full audit trails are provided throughout the system so that a record is made of all
transactions taking place.

In addition a powerful interactive enquiry system has been built in to allow you
access to your data for viewing or printing at the touch of a button.

Full reporting facilities are provided including Trial balance, Profit and loss, Budget
comparisons with actual figures, Debtors reports, Customer information by name, number or
range, Transaction summaries, statements, Creditors reports, Suppliers Details by name, number
or range, Employee information, Payslips, Credit Transfers, Cheques, P60/P35s, Pension year
end and P45 printouts.

Fully automatic back-ups of all current files are made when the system is closed
down to minimise the chance of any loss of data.

In summary we have produced a secure and very easy to use software system which
is implemented on what we believe to be the finest and most reliable small computer currently
available. -

Nominal ledger, Sales ledger, Purchase ledger, Order entry/Invoicing, Purchase Order Entry
Payroll, Stock control. PRICE PER MODULE £100

Word Star  Mailmerge PRICE £255

VERSIONS AVAILABLE FOR OTHER CP/M SYSTEMS

DEALER ENQUIRIES INVITED

A number of dealers are now being appointed
throughout the UK. Contact us now for further
information.

m///’/’ 7o

4 PCW




WORD
PROCESSING

Microbits Integrated Business System will provide your Business with a totally integrated, reliable,
friendly and cost-effective software solution which will operate on a wide variety of computer systems.

If this isn't enough then we can also design and produce solutions to meet your own requirements.
We have a wide experience of computers and applications, mainframe, mini or micro.
Why not benefit from our experience?

: i |

l
m//// @ MICROCOMPUTER SYSTEMS & SOFTWARE
g Barford House Shute End

= w v
- / f Wokingham Berkshire RG11 1BJ
At il Telephone 0734 792021

Telex 848210

PCW 5



COMPLETE SINCLAIR

ZX8l

BASIC COURSE

Atlast, acomprehensive text for your Sinclair ZX 81!
The complete BASIC Course is a manual which will
immediately become an indispensible work of
reference for all your ZX 81 programming.

Whether you have never done any programming or
whether you are an experienced microcomputer
user, the Complete BASIC Course will provide itself
to you as an invaluable aid.

The Complete BASIC Course is designed to teach
you to write and develop BASIC programs for the
Sinclair ZX 81 — no other books or aids are
necessary. All is revealed in our easy step-by-step
guide with programs and “test yourself" exercises all
the way through.

As you become more proficient with computing, the
Complete BASIC Course will continue to be an
essential guide, giving you finger tip references,
numerous advanced programming techniques and
memory saving devices specifically for the Sinclair
ZX 81.

HOW TO WRITE PROGRAMS:

Even if the idea of writing programs is completely
mystifying to you, the Complete BASIC Course will
show you just how easy itis. In no time you will be
able to write and enjoy complex programs for
whatever use you desire.

Using the proven "TOP-DOWN" approach, the
Complete BASIC Course will show you systematic
and simple ways to write programs. Even
experienced programmers will benefit from this
Course, making programs easier to write and less
prone to error!

NUMEROUS EXAMPLES:

E\)ery concept, every function is fully described by
simple programs that you can enter on your Sinclair
ZX 81 in minutes.

The Complete BASIC Course contains over 100
programs and examples! These programs iliustrate
the use and possibilities of the Sinclair ZX 81:

Home use

Financial analysis and planning
Educational applications
Games

Mathematical applications
Displays of *Artificial Intelligence’

EVERY FUNCTION COVERED:

No matter what your application, what your
confusion about any function, you will find it covered
in the Complete BASIC Course.

A full and detailed discussion is included of even
traditionally taboo topics such as USR, PEEK and
POKE.

A handy alphabetical summary section lists all
functions, and provides a short description and
example programs of-alf topics.

A PERMANENT WORK OF REFERENCE:

The Complete BASIC Course is an excellent
reference work for experienced programmers
(including tips on using speclal techniques) as well
as a comprehensive step-by-step guide for
complete beginners.

The Complete BASIC Course has over 240 pages
tilled with information in an attractive durable ring
binder-- this is a lay-flat work of reference that
deserves a place next to every Sinclair ZX 81
microcomputer.

e

ZX81...

30 PROGRAMS
FOR THE
SINCLAIR

OTHER TITLES AVAILABLE:

Melbourne House is the world's leading publisher ofi
books and software for the Sinclair ZX 81.

The following titles are also available it you wish to
expand your horizons:

BASIC Course Programs on Cassette -

All major programs in the BASIC Course are
available pre-recorded in this set of cassettes. This
is a valuable adjunct to the Course, saving you time
and effort.

Not Only 30 Programs for the SinclairZX 81: 1K -

Not only over 30 programs, from arcade games to
the final challenging Draughts playing program,
which all fit into the unexpanded 1K Sinclair ZX 81
but also notes on how these programs were written
and special tips! Great value!

Machine Language Programming Made Simple
for the Sinclair -

A complete beginner’s guide to the computer’'s own
language — Z80 machine ianguage. Machine
language programs enable you to save on memory
and typically give you programs than run 10-30
times faster than BASIC programs.

Understanding Your ZX 81 ROM -

A brilliant guide for more experlenced programmers
by Dr. lan Logan, this book liustrates the Sinclair's
own operating system and how you can use it.
Includes special section on how to use machine
code routines in your BASIC p+rograms.

: Order Form:

Orders to Melbourne House Publishers
131 Trafalgar Road, Greenwich London SE10

Correspondence to
Glebe Cottage, Station Road, Cheddington, Leighton
Buzzard, BEDS LU7 7NA)

z
>
=
(1]

2= o A0 B o SRl N B

Understanding Your ZX 81 ROM @ £ 8.95

Postage and Packing | £ 0.80

.................................................. Postcode..........cccoceenene,
- -
» The Complete .
« Sinclair ZX 81 BASIC Course @ £17.50 E‘
. Basic Course c
+ Programs on Cassette @£ 2.50 s
+ Not Only 30 Programs/Sinclair :
s ZX81:1K @t 695 H
. .
» Machine Language s
* Programming Made Simple @£ 8.95 .
5 .
LY L]
L] m]

Remittance enclosed @

‘-..-.-------J--------,---------g----_------
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AT \
. . NETT V.AT. TOTAL
¥ 4 // March Communications
) \ // Micro-Clock .. ... ... ... ... . .. .. i 4995 7.49  57.44
/ Micro-Port. . ... .. .. . s | 4995 7.49 57.44

Micro-Synth . .. ... ... ... ... 4995 7.49 57.44
PRICES NOVEMBE R/DECEMBER 1981 Micro-Talker 1 .. ... ......... . ... 85.00 1275 9775
APPLESOFTWARE
APPLE % Two year guarantee NET V.AT. TOTAL ® Micro Modeller 42500 6375 48875
Apple Il Information Analyst. ... ... .. 269500 40425 3099.25 .\\//:::;ZLC 83). ]\(1)(5)(())8 112;8 llgggg
Disk . ... 38500 5775 44275 | igor . 9800 1470 11270
Silentype ll. ... 222007 S4ENMA55 50 Visi Trend/Plot. . ... ... 14000 2100 16100
® Apple Il + 48K, B & W Modulator. 675.00 10125 776.25 Visilerme : o N 8200 12.30 94.30
® Disk Drive Plus Controller (3.3) 37500 5625 43125 Desktop Plan i ... 11000 1650 12650
® Disk Drive 295.00 4425 33925 CCA Datamanagement . ... ....... .. 56.00 8.40 64.40
’Progrommer’s Ad.. ... ... ... 26.00 3.90 2990 Apple Writer. ... ................ ) 39.00 585 4485
Autostart Rom Pack ... ... ... 33.00 495 3795 Apple Plot. . ... ... ... 38.00 570 4370
Graphics Tablet ... ...... ... .. .. . 48500 7275 55775 Data Plot (Muse). .. ... ............ 33.00 495 37.95
® Silentype 19500 2925 22425 Data Base Management ... .. 4700 705 5405
Apple Tel System . ... . co-o. 57500 8625 66125 Dota Master. ... ... 4700 705 5405
Black and White Modulator. .. .. ... .. 14.00 210 16.10 [ (ormaon Mo oo 67.00 10.05 77.05
Pascal Language System . .. ... .. .. . 245.00 3675 28175 ® D.B. Master V.2 4. 105.00 1575 12075
Applesoft Firmware Card. ... .. . 95.00 1425 109.25 The Address Book .. ... ... . 27.00 405 3105
IntegerCard...................... 9500 1425 10925 Magic Window Text Editor. .. .. ... ... 49.00 735 5635
® 16K Rom Card (48K—> 64K). . . 9500 1425 10925 Easywriter (80 Col) .. ........ ... .. 15500 2325 17825
language Card ... ... oo 97.50 1463 11213 Mailmerge (80 Col). .. ... ... ...... 6850 1028 7878
cppplte llelf oo TR 7900 1185 9085 Applesoft Basic Compiler . .. ... ... ... 11100 1665 127.65
Apple Fortran. ... .. naczaooc 10500 1575 12075 Full Lisa 4-part Package. . .. . . .. L. 6600 990 7590
Apple Prototype/Hobby Card .. ... ... 12.00 1.80 13.80 ® Lisa Interactive Assembler. 35.00 525 40.25
Vero Prototype/Hobby Card ... ... 10.00 150 1150 Bill Budge 3D Grof Tutor ... . .. 2 2478 326 2496
Parallel Printer inteface Card .. ... .. 87.50 1313 10063 E-ZDraw33 .. ... ... ... N 22.50 3.38 2588
Communications Card .............. 10300 1545  118.45 Animation Pac ... .. ... 31.00 465 3565
High Speed Serial Interface Card. . . . .. 9475 1421 10896 Satumn Navigator . ... .......... | 1500 2.25 17.25
CentroniesCard .. . .............. .. 103.00 1545 11845 Higher Graphics Il .. .. - 20.50 3.08 2358
Controller Card. . . ... ..... ... ... 100.00 1500 11500 HigherText. .. ... .. ... ... ... 20.50 308 23.58
€ Eurocolour Card 6900 1035 7935 3-D Super Graphics . . . . . . ... 2225 334 2559
B/W Modulator ... ....... .. g 14.00 210 1610 AppleWord. ... ... . ... .. ... 33.00 495 3795
IEEE -488 Interface . ... ............ 230.00 3450 264.50 Memory Management System . .. ... .. 2525 379 29.04
Thermal Paper for Silentype . ... ... .. 275 41 316 | @ Programming Aids 3.3 4350 653 5003
Vinyl Carrying Case .. .. .. ... ..... 1600 240  18.40

4 X
;Figle lies. . . ....... .8 ... 6.00 90 6.90 bl ] Shops N atIOHMde
MC1 -9 Voice. . .. ............. 9900 1485 11385 M I o d r.
MC16 -3 Cﬁnece 12300 1845 141.45 & CII r e

10-1-17 Timing Mode Input . ... ..... 11.30 1.70 13.00° BIRMINGHAM
ish ration Sireet, Birmingham, B2 4LP. Tel, 02 1632 6303.
Heuristics :l?::;gme«'&olls;rd. '380 ynrgds ‘mn? &jlnng Cenire ’;1 ©
Speechlab. . ........ ... ... ... .. 135.00 2025 155.25 BRISTOL
Controller 70 . .................. 3 60.00 9.00 69.00 16/20 Penn Street, Bristol, BS1 JAN, Tel 0272 20421. Opening 16th October.
Speechlink 2000 . ... ... .. ... .. . 18500 2775 21275 Be'w"";ﬂ“dw fnnand C 8 A
Mountain Hardware CHESTER
e m, Nos e Street, Chester. CHI 2BZ Tek 0244 317667. Monager: Jeremy Asheraft
Clock/Colander . ... ............ 17300 2595 19895 | icwrom Yomngen eeh hoser CHY 262 el 0244 317667 Monager: Jeremy
Supertalker. .. ... .o 185.00 2775 21275 EDINBURGH
Romplus + Keyboard Fnlter ......... 127.00 1905 14605 45t igmgiicagre. 5:;".?,“;%’3'0?; BERNISHCS 13556720 4: Moriager: Cofim Droper.
RomWnter. ... ... ... ... ... .. L 105.00 1575 120.75 PRESTON
Music System Complete . . ... ... ... .. 33000 4950 379.50 | 1/4 Guidholl Arcade, Presion, PR1 THR Tel 0772 59264, Monager Jm Comisky.
e g Lo 34.00 510 39.10 Orrectly under Guild Halk
2 Gl 1 . , 3150 24150 | MANCHESTER
AD + DA 16 Channel ............ . 21000 : = 12/14 St. Mary's Gate, Morket Street, Manchester, M1 1PX. Tel. 061-832 6087,
® CPS Card 160.00 2400 184.00 MGanoge': Lgv (J)owbs Corner of Deansgate.
Other Items LASGOW o
oo kion - 150.00 22,50 172.50 gg:ey;::h':‘,l;ns:esﬁ;g‘::%OE;,\G"ZBSP':.;::'; 041-226 3349. Monager David Livingstone.
Numeric Keypad .. ............. .. 85.00 12.75 9775 SHEFFIELD .
sup R Terminal .. . ... 195.00 2925 224.25 ?8 le;)ﬁ::ldMSneel pS::“:eh: S1 z‘G“Z. Tel 0742 750971. Munngen Juitin Rowles.
op of e Moor, O sile lown Hol
780 Softcard . . ... ... ... 179.00 2685 20585 LIVERPOOL
Interactive Structures 33 Dole Sireet, Liverpool, 12 2HF. Tel: 051-236 2828. Monager Mork Butler.
AO-03/4 Analog Output 4 Chan . . . .. 195.0C 2925 22425 t’;’l‘;;‘é‘;‘“" SR e G
AO-03/8 Analog Output 8 Chan . ... g?ggg g‘:gg g:?gg 42 Tottenham Court Road, London W1 9RD. Tel: 01-636 0845,
A1-02 Data Aquisition. . ... ......... ! . . -
D1.09 Digital Interface . ... ... ... .. 23500 3225 27025 | Mail Order .
® Al-12 Andlog Input 16 Chan 395.00 5925 45425 If you are unable to get to a Microdigital shop then you can buy your requirements

from our Mail Order department at:
Microdigitol Limited, FREEPOST (No stamp required), Liverpool L2 2AB

_/MICROCOM PUTERS |

% Send for free 24 page book brochure
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 SHARP
INZ-=EU0€ speciAL OFFER!

A proper tull size microcomputer for less than the real
| cost of a toy microcomputer. The Sharp comes with

48k of RAM and the screen and cassette are built in,
instead of being expensive extras.

Nett VAT Total
34700 5200 399.00

SHARP SN’A;S’HA
>
x:::gmwsmﬂﬁ;:;ﬁ-
SHARpSHARP SHARPS AR
S ARPSHARPSHARE
PSHARPSHARp N

APPLE Boo KS NETT V.AT TOTAL
Apple Il Reference Manual. . ... ... . . 10.00 - 10.00
6502 Hardware Manual ... .. ... .. 11.00 - 11.00
Apple Il Basic Program Manual . .. .. .. 3.00 - 3.00
Applesoft Il Reference Manual. 500 - 500
NDOS 32 Manval .. ... ... ... 5.00 - 5.00
Apple Il Bosic Tutorial Manual. . . 500 - 500
Fortran Reference Monual ... ... ... . 14.00 - 14.00
Pascal Reference Manual (1.1). ... ... 11.00 - 11.00
Pascal Operating Manual ... .. ... . 13.00 - 13.00
Graphics Tablet Manual. . .. .. ... .. .. 500 - 500
Silentype Manual ... .. ... oL 1.00 - 1.00
DOS33Manual . ............. ..., 5.00 - 5.00
Pilot Language Reference Manual . . . . . 10.00 - 10.00
Pilot Editors Manual . ... ... .. 8.00 - 8.00
6502 Software Manual . . . .. . 11.00 ~ 11.00

HEWLETT PACKARD
Add 12%2% to all these prices from 1/12/81.

HP 83 Computer . ............... 1340.00 201.00 1541.00
HP 85 Computer .. ............ 193570 290.36 2226.06
16K Memory Module. . . ...... ... 175.70 2636 202.06
ROM Drawer . .. ................ .. 2680 4.02 3082
Mass Storage ROM ... ... ... .. 86.36 12.95 9931
Plotter/Printer ROM . ... . .. 86.36 12.95 99.31
Input/Output ROM. ... ... ... 17570 2636 20206
Matrix ROM. .. ... ... .. 86.36 12.95 99.31

@ Assembler ROM . 17570 2636 20206
HP-1B Infedface . . .. ............ 23526 3529 270.55
Seridl Interface Female. . . .. 23526 3529 27055
Serial Interfface Male . . . 235.26 3529 27055
Serial Intefface No Connector . . . . 23526 3529 27055
GP I/O Interface. . .. ... ... 294.82 4422 33904
BED. Inteface. .. ... ... ... 294.82 4422 339.04
Centronics Interface . . . .. 175.70 2636 20206
HP-1B Cable oM . ... .. 41.51 '6.23 4774
HP-18 Cable TM. .. ... .. 41.51 6.23 4774
HP-IB Cable2M ... ... ... ... ... .. 44.48 6.67 51.15
HP-IBCable aM. .. .. ... ... .. .. .. 50.41 7.56 5797
Plotter . . - Y 143570 21536 1651.06
Personality Module. . . . . .. 439.50 6593 50543
O'Head Transp. Kit. . 5806 8.71 6677
Digitising Sight .. .............. 2107 316 2423

PCW 8
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Plotter Carrying Case . . . .
100 Sheets English. . .. ..
100 Sheets Metric
50 Sheets Blank EF. ..
50 Sheets Blank A4 . .. ..
4 Colour Pen PAC.
5 Red Pens
5BluePens............
5 Green Pens .
5 Black Pens.. .
100 Transp. films . ... ...
Tansp. Solvent -
Transp. Pens BRBG
Transp. Pens BOBV . . . . .
Transp. Pens BRBG Wide .
Transp. Pens BOBV Wide .
® Printer HP 82905A.
Printer HP 26318 .
Printer Stand.
Paper Rack . . .
Sound Cover. . . .
Wire Paper Basket .
Printer Ribbon (Pack of 3).

Tape Cartridge (Pack of 5). . .. ... ..
Thermal Paper Blue (Box 2) ..
Thermal Paper Black (Box 6)

Cartridge Manual Holder.
HP 83/85 Carrying Case .
3 Ring System Binder . .

Dust Cover

Owners Manual HP 83/85

Pocket Guide

Mass Storage ROM Manual .. ... ...
Plotter Printer ROM Manual. .. ... .. ..

I/O ROM Manual
Matrix ROM Manual .
Assembler ROM Manual .

Flexible Disk Operating Manual. . .. ..

HP-18 Manual. . ... ... ..

GP-I/O Manual
BCD Manual. ..
Centronics Manual
Standard PAC
Basic Training . .
General Statistics . . ... ..

Games
Linear Programming . . . ..

Text Editing. . .. ....... .

Wave Form Analysis. . . . .
Basic Stat and Data . . . ..
Regression Analysis. . . . ..

Graphics Presentation. . .. . ..

@ Visicdle Plus.
@ Information Management

Surveying

Dual Master 5% (540K).

Dual Add on 5%" (540K)

Single Master 54" (270K} ... .. ... ..
Single Add on 5%’ (270K) .

Dual Master 8" (2400K)
Dual Add on 8” {2400K]).
Single Master 8'’ (1200K)

Single Add on 8” (1200K). . . . .. .
Flexible Disk 5% (Pack 10)

Flexible Disk 8" (Pack 10)
Graphics Tablet

8
i

TOTAL

NETT V.ALT.

........... 14064 2110 16174
......... 421 63 484
......... 421 63 484
........ 1.81 27 2.08
........... 1.81 27 2.08
....... 382 57 439
...... 382 57 439
......... 382 57 439
.......... 382 57 439
........ 3.82 57 439
......... 1297 195 1492
..... 2.35 35 270
voonodie] 5.00 75 575
........... 5.00 75 575
...... 5.00 75 575
.......... 5.00 75 575
59700  89.55 686.55

.......... 231470 34721 266191
......... 16994 2549  195.43
....... 31.06 466 3572
......... 61.53 923 7076
...... 31.06 466 3572
....... 3692 554 4246
5567 835 6402

18.06 271 20.77

......... 5417 813 6230
.......... 6.02 90 692
heanaaan: 7223 1083 8306
6.02 90 692

......... 9.03 135 1038
....... 1505 - 15.05
........ 3.01 = 301
6.02 = 6.02

6.02 = 6.02

......... 18.05 - 1805
........... 6.02 = 602
¥ ... 12.04 - 1204
6.02 o= 6.02

....... 6.02 = 6.02
......... 6.02 - 6.02
........... 6.02 = 6.02
.......... 6.02 = 6.02
........... 6.02 = 6.02
........... 56.58 849 6507
56.58 849 6507

......... 56.58 849 6507
56.58 849 6507

56.58 849 6507

56.58 849 6507

56.58 849 6507

..... 56.58 849 6507
......... 56.58 849 6507
...... 56.58 849 6507
56.58 849 6507

.......... 56.58 849 6507
119.12 1787 13699

119.12 1787 13699

119.12 1787 13699

119.12 17.87 13699

........... 148900 22335 171235
....... 131032 19655 1506.87
89340 13401 1027.41

....... 77428 11614 89042
..... 400233 60035 4602.68
.......... 338703 50805 389508
. ... 2924.14 43862 336276
230884 34633 265517

.......... 4330 650  49.80
61.53 923 7076

......... 120130 18020 1381.50
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® PC1211 Pocket Computer. .
CE121 Cassette Intedace. ... .. .
CE122 Printer/Cassette Interface
CSR 700 Paper kolls (40).
EA 8OOR Ink Ribbons . .

® MZBOK Computer 48K

MZB0 1/O Expansion Interface . .. .. ..

MZ80 F.D. Dual Disks. ... ...... .. ..

MZ80 FMD Master Disk and Manual. .
MZ80 F15 Disk Cable. . . ... .
MZB80 FOS Extra Disk Cable .
MZ80 P3 Dot Matrix Printer .. .. ... ..
MZ80 T20C Machine Longuoge ......
MZB80 TU Assembler. . . ... ... ... ... .
@ MZ80 T40E Pascal. .
MZ80 I/O-1 Unwersol |nterfcce Cord. .
® MZ80B Computer 64K
MZ80 F) Disk Interface. .. ... .. ...
MZ80 MDB Master Disk and Manual. . .
MZ80 BJC Disk Cable Jointer . ... .. .
MZB0 EU Expansion Interface. . . .. . ..
MZ80 P5 Dot Matnx Printer . ... ... ..
MZB0 GMK Graphics Option. .. .. ...
MZ80 1/O-2 Universal Interface Card. . .
MZB80 T10C K—> B Converter . .. . .. ..

Sharp Cassette Software
Towering Inferno. .. ... .. ... ... ..
Block Kuzushai . ........... ... ... ..

SHARP % Two year guarantee  NETT

V.AT., TOTAL
69.52 10.43 7995
11.00 1.65 1265
52.13 7.82 5995
5.00 75 575
1.80 27 207
347.00 5200 399.00
96.00 1440 110.40
560.00 8400 644.00
52.00 7.80 59.80
20.00 3.00 23.00
8.00 1.20 9.20
7.00 1.05 8.05
365.00 5475 41975
18.00 270 20.70
36.00 5.40 41.40
40.00 6.00 46.00
40.00 6.00 46.00
Ring for Latest Pricet
94.00 1410 108.10
30.00 4.50 34.50
15.00 225 17.25
47.00 7.05 5405
387.00 5605 44505
112.00 1680 12880
40.00 6.00 46.00
7.00 1.05 8.05
5.09 76 585
509 76 585
5.09 76 585
5.09 76 585
785 1.10 8.45

200 nanoseconds

2114 low power
300 nanoseconds 130 pence + VAT each.

|

Guaranteed quality ~ thousands already supplied. Any faulty chips should be returned to us
within 12 months of purchase with proof of purchase for replacement by return of post.

4] ]6 66 pence + VAT each.

ATARI

400 16K Computer .. ..............
800 16K Computer .. ........... ...
410 Tape Recorder .. ......... ... ..
810 Disk Drive . . . .................
822 Thermal Printer . . ... ...........
825 80 Column Prnter. .. ....... .. :
850 R$232 Interface . ... ....... .. ..
16K RAM Upgrade . ... . ... ... .
LightPer. ... ... .............. ..
PairPaddles . .. ... ... ... .....
Poir Joysticks. . .. ...
/O Cable. . ... ... ... ... ...
Printer Cable. . .. ... .. ) |
Interface Cable. . ... ...............
RS 232 Cable. . ... .. .. oo R o oo
Monitor Cable .. .......... .. ... ..
Thermal Paper .. ....... ... ... ...
Master Disk. . ............ ... ...
5 Blank Disks .. ......... ... ..
Word Processor. . . ... ....... N
707 (FiRec). A S - . o
Conversational French ... ... ........
Conversational German . ... .. ... ...

300.00
560.87
43.48
300.00
230.43
478.26
117.39
56.52
39.13
10.43
10.43
826
2478
20.43
20.43
20.43
3.48
1391
1391
7391
10.39
2826
2826

MICROCO PQUTER 3

45.00
84.13
6.52
4500
34.57
7174
17.61
8.48
587
1.57
1.57
1.24
372
3.07
3.07
307
52
209
2.09
11.09
1.56
424
424

CRA

345.00
645.00
50.00
345.00
265.00
550.00
135.00
6500
4500
12.00
12.00
9.50
28.50
23.50
23.50
23.50
4.00
16.00
16.00
85.00
11.95
32.50
32.50

Conversational Spanish. . . ... ... .. ..
Conversational ftalian. ... ... ... ..
Music Composer ROM . el
Touchtype . .. ... .. o - oo SO

Cale/Tor ... ... .. ...

Graphif® . SSSEESE B 8

Statistics .. ... ... ......

Hangman o B, e
Kingdom... ... ..........

States and Capitals ................
States Europe . ... .. ... ..

Scram. .. ... ... ..., 5
Telelink ROM .. ... ... ...
Asteroids ROM. . ... ... ... ..

Bask/BallROM. .. ... ... ... .. ...

Blackjack. . . .. .. -
Chess ROM. . .. .. ... .. ..

Miss. Comd ROM .. ... ... .. .. .

@ Star Raiders ROM
Super Breakout ROM .. ... .. .. :
Assembler Editor ROM. . .. .. .. .
Pilot ROM. ... . ... ... ...
Microsoft Basic ... . ... ..
Technical Notes . ... . ..

Operating System Lists. ... ..........
DOSlLists .......................

DOS 2 Manual. .. ... ..

VIDEO GENIE

Video Genie Computer. .

EG3013 Expander. . . _— X
EG3013 Expander +RS232 ... ...

32K Memory Board S100. . . ..

Single Disk Drive. . .. ...............

Dual Disk Drive (40 Trock)
2 Drive Cable.

4DriveCable. ... .............. ..
Printer Cable. . . . . SR A8

Parallel Interface EG3016.

Sound Kit . .. .. .. . R

Fitting Above . ...... .. . ..

Lower Case Kit . . ... .. . =

Fitting Above . . ......... .. ...

Keyboard Update Kit. . ... ... .. ..
RS232 Interface . .. yx

Video Genie Cassene Software

Space Invaders.
Asteroids. . ... . ... ...
Golden Baton.

Lost in Space - ... .. ..
Space Eye..

Books for V'deo Geme
Learning Level Il BASIC by David Lien .

Microsoft™ BASIC by Knecht .

Video Genie System Service piage]
The easy way to programming in BASIC using the-Video-@enie System

by John and Judy Deane .

PRINTERS

Epson

MXBO T Newtype 2. .. .............
MXBOFT/1. .. ... .. 56008 a0 o o

® MX80 FT Newtype 2

2826
28.26
28.26
13.00
1474
10.39
1039
778
7.78
778
778
7.78
11.26
13.00
26.04
2130
7.78
21.30
2604
21.30
11.26
2604
2130
30.00
43.04
43.04
14.74
9.52
2.61
6.04

279.00
185.00
215.00
105.00
215.00
410.00
17.00
32.00
17.00
33.00
10.00
5.00
33.00
500
3.00
52.00

13.00
875
875
875
875

41500
399.00
465.00
389.00
575.00

V.AT.
4.24
424
424
1.95
2.21
1.56
1.56
117
117
117
1.17
117
1.69
1.95
391
3.20
1.17
3.20
391
3.20
1.69
391
3.20
4.50
6.46
6.46

62.26
59.85
69.75
58.35
86.25

24725

320.85
21275
247.25
120.75

471.50
19.55
36.80
12.55
3795
11.50

575
37.95
575
3.45
59.80

1495
10.06
10.06
10.06
10.06

5.00
5.00

477.25
48585
53475
44735
661.25

* Send for free 24 page book brochure
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Terms & Conditions

EPSO“ Interfaces NETT V.A.T. TOTAL Loskys is the largest specialist Hi-Fi chain in Europe, in July 1980 they acquired Microdigital -
an independent, specialisl microcomputer store based in Liverpool. Since then specialist
Epson/Sharp Cassette. ... ... ... 65.00 9.75 7475 microcomputer departments have been set up within selected Laskys stores under the
Epson/Shcrp Disk.. . ... ... . J 120.00 18.00 138.00 Microdigital name, these have now been renomed Microcomputers at Laskys.
Our Conditions of Business
EpSOﬂ/RS232 """"""""" . 45.00 675 5175 n odgll-on 1o cosh we \:upl Access, Barcloycord, Stereo Club, American Express, Dinen Club and cheques covered
by o bonkers cord
Epson/RS232 + 2K FIFO ... ... .. 98.00 1470 278 Offcial arders over £50 are welcome, with normol 30 doys credit extended 1o bono:fide commerciol and
Epson/AppIeA .................. 85.00 1275 9775 iovemmen! o:g(:nig)c;"ions :II p:il(ﬂ, ‘p:(a;;'uhons ord terms are subject 1o change without nolice ot the discretion ot
the management Offen subjec! 10 avoilabili
Epson/TRS 80 Bus. . ... ... .. - 59.00 8.85 6785 A prevous M digrol Ad aments ore S ereenes by rhiy N ollsioresear e e e e oI E (7o)
. rec) of M ing t &
Epson/TRS 80 Expansion .. ... .. 2500 375 2875 P T ol e
Epson Ribbons . .. .. 1 o 7.00 1.05 8.05 ::::::n:niy_:\::;:‘.oi:he Computer Retailen Associ o valuntary organisation'of leading micro-camputer
nd serv: nisanons.
Epson MX100, MX130 Ribbons. . . . ... 8.50 1.28 978 n: wpie of the A‘m":';o;. i# to mowniin ::d impdmve ,.z.d‘:,m of troding c||nd e e :mn m.b“
. . ndustry ond o presens the industry’s vose 1o the oulude world The Association also acts as where
Microline 80 ... ... ... .. .. ... .. 295.00 4425 33925 R, o e wrside A g e e
. . A Berter Guorantee
M'crOh"e 80 Tractor. . ............ e 45.00 675 5175 The products are warrented against defects in moterial ond workmonship for @ period of one year from the date of
Diplomat Card {Apple-Microline). . .. . 85.00 12.75 97.75 purchase, 1wo years for Apple and Shorp producis.
i 1 } Dunng the warranty penod, the compoovz will repair {or at its own option, replace) at no charge, components thal
Microline Ribbons . . .. ... ... . - 225 34 2.59 prove quecnva This s provided the product s reumed, shipping prepard. or by person, slahing when it was bought
: and enclosng proof of purchase
Paper Tiger 445. ... .. .. ... ... ... 560.00 8400 644.00 s wu:r_vomyg does not ::p|y 4. in the opirion of the compony, the product hos been damaged by accident, misvse or
Paper Tiger 460. . .. ... .. i 690.00 103.50 79350 s
% T : Loskys Stersociub
@ Pcper Tlger 560 850.00 127.50 977.50 ‘“'he’:oqdy way to b‘ﬂy from lﬂirﬂ‘ g‘;"ipb Ywidmo'\'h'v :yymeﬂ' ';ll;g 1a find out your credit """: F;::svunu.
. the minimum monthly poyment of you would get credit up 10 . In som. to gei
445, 460, 560 Ribbons . . . ... ... .. . 8.50 1.28 978 it creit by poying ;'d;gz;: o Y36 aige Tt prical Conen ST e T o T e N 75 P e
. equivolent 1o an APR o E ates may vary.
Centronics 737 . ... ....... . . 39000 - 5850 448.50 g you pov by Borken’ IOrdev, oportfrum the exta converieace, youl nioy @ LOWER INTEREST RATE - cumenily
3 45% monthly, equi v to an APR of 33.7%.
Centronics 739....... ... ©9Bacoo0 485.00 7275 35775 As o Stereoclub «:‘:';flefl’;nd yo: regular aews and hterature from Lasky's and Microdigitol. Lasky's Stereociub
737/739 RibenS ................ 6.00 90 6.90 is probably the best thing that's happened 1o Microcomputers since the invention of the chipt
R i Mail Order
® Seikosha GP80 195.00 2925 22425 # you are unable to get 1o a Micradigital shop then you can buy your requirements from our Mail Order Oeportmen! ot
ol Microdigital I.u"lihd, FREEP&ST {No stamp required). Lverpooi, L2 2AB
‘Seikosha Interfaces | o e Tk el 1
. 2 Add €1 php to orders under £10
Seiko/Apple .. .. ... ... .. 59.00 8.85 6785 3. Comioge free on orders over €10 within Moinland UK. Overssas odd 15%
. g Telephone Orders
Seilo/RelMiu e B %o 59.00 8.85 6785 Just give your credit cord number and requirements on our 24 hour 7 day
Seiko/Video Genie (EG3016) . .. 33.00 495 3795 Ansachone Service: 051236 G707 Mail Order Manageress ~ Ly Moior
B Head
Seiko/RS232 .. ................... 79.00 11.85 90.85 A((ouns,'aﬁd‘;lm"afbn ond engineering are o
- . Micradigital Limited, 14 Castle Sireet, Live ol 12 OTA Teleph 051.227 2535
Seiko/TTL Serial ... ....... ... ... 43.00 6.45 49.45 General Monoger: Bruce Everiss, ou;mn;: Ma::;:r: Graham :.:.; o

Seiko/IEEE 488 . ... .. . . .. ... 59.00 885 6785
Seiko/Sharp (Disk) .. ..... ... ... .. 5900 885 6785 l- N N N D IS B S .- -I

Seiko/Tandy .. ... ... ... ... 30.00 4.50 34.50

Seiko Ribbons. ........ 400 60 460 l Mail order FOI'm l

Seiko Paper 82" x 11" 2000 Sheets. . . 12.00 1.80 13.80 5 ey .. N

Paper 92" x 11" 2000 Sheets . ... 1200 180 1380 MAIL TO: Microdigital Limited, Freepost, Liverpool L2 2AB I

Paper Delivery .. .. ................ 3.00 45 3.45 I I

Office Use | Goods required Price -
l only .

VIDEO MONITORS | |
— — i

BMI12E 12" Green. .. .............. 180.00 2700 207.00

VMI29 12"B/W. .. ............... 183.00 2745 21045 l 3 I

VM906 9" HI-RES B/W. ..., .. S 150.00 2250 17250 B Jlee =l

VMP10 9" B/W. .. ... ... ... 12500 1875 14375 E

10" B/W Monitor. . . ............ 8500 1275 97.75 l o) — I

Cables. . ..................... ... 5.00 75 575 -

Colour Monitors 14" Newl l 6 l
@ MP 14N (NTSC} TTL, RGB . 285.00 4275 32775 - — =
@ MP 14P (PAL) TTL, RGB 28500 4275 32775 VAT in this ad has been calculated ot the rate AddE£1 P& PIo

of 15% current at the fime of writing orders under £10 |~ .
Please allow for any changes.
l Yotal | _ _____]I
SU N DRI ES If you require a Stereo Club application form fick this box [

QED Mains Suppressor 3 amp. ... .. .. 12.80 1.92 1472 l . I

QED Mains Suppressor 6 amp. ... .. .. 17.30 2.60 19.90 Access: 5224 T T I T T T T 3T 1871

Mini Floppy Head Cleaning Kit. . . .. 19.50 293 22.43 l i l

C15 Cassette . .. .. ... - I .80 12 92 1

C15 Cassettes Box 10 ... .. .. - 520 78 598 SRl eard: - dnaw [pia ) R R

C15 Cassettes Box 50 . .. .. s 25.00 375 2875 . R

C15 Cassettes Box 100 . .. ... 4500 675 5175 I American Express/Diners Club/Stereo Club No ... ... ... . I
® C15 Cassettes Box 1000 370.00 5550 42550 .

Mini Floppy SS/DD. ... .. ... . 2.50 38 288 I Expiry date: l

Mini Floppy SS/DDx 10 .. ... ... .. 20.00 3.00 2300

Mini Floppy SS/DD x50 . ... ... .. 8750 1313 10063 Name: : -

I Mini Floppy SS/DD x 100 . ... 15000~ 2250 17250 [l Address.

Mini Floppy DS/DD .. ... ... . ... 4.00 60 460 ="5

Mini Floppy DS/DDx 10.. ... ... 3300 495 3795

Mini Floppy DS/DD x 50. . .. ... .. .. 15000 2250 17250 Post Code: l

Mini Floppy DS/DD x 100, ... ... .. 27500 4125 31625 : B Heeie
®4116,200 NS. 66 10 76 I Tel: {doy) l
®2114,300 NS. 1.30 .20 1.50 e -

Tl Programmer Calc............. ... 4500 675 5175 — E B ‘s_:_' PCW/2/81

Paper 8%2" x 11" 2000 Sheets . . ... ... 12.00 1.80 13.80 l
Paper 9" x 117 2000 sheets 1200 180 1380 N N N N BN N N B N |
Paper Delivery ... .. ... o 300 A5 3.45

% Send for free 24 page book brochure @
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The model of good bilsiness.

T “ﬂ- N
COMPUTER

Tuscan - the all-British microcomputer

With a proven record of steady development behind
it,the Tuscan S100 now goes a step forward, solving
the problem of effective backup storage.

The Tuscan S100, Britain's first S100 computer on
asingle board, is now available with designed-in mini-
Winchester drive for better performance, shorter
access time and higher transfer rate. All this from
Britain’s own home-grown micro manufacturer.

Systems with printer, screen and CP/M start at
£2125 with twin floppies, and at £3625 with one
floppy and one 5-meg. mini-Winchester.

SOFTWARE. Business accounts packages start at
£800 when purchased with the Tuscan system. Word
processing packages start at £315; Database packages
start at £100.

HARDWARE. Flexibility is the key feature of all
Tuscan systems. A choice of storage capacity, video
format and graphics is available. The Tuscan S100
can read and write in sixteen different disk formats,
with a choice of 514 "or 8"drives.

SUPPORT. The Tuscan S100,designed and built
in Britain, is backed by Transam’s substantial experi-
ence in electronics plus a dedicated hardware and
software team. National third party maintenance is
available at ten per cent of hardware costs.

BUSINESS SYSTEM DEALERS. Business
Equipment Centre, 10 Edge Lane, Liverpool.

Tel: 263 5783. Contact: Rod Crofts.

Purley Computers, 21 Bartholomew Street, Newbury,
Berkshire. Tel: 41784. Contact: Ron Smith.

FURTHER INFORMATION. Two new cata-
logues covering “systems and peripherals” and
“CP/M Software” are available, giving details of our
systems and services. Call or write for yours.

[TRANSAM

TRANSAM COMPONENTS LIMITED
59/61 THEOBALD’S ROAD, LONDON WC1
Tel: 01-405 5240/2113. Telex: 24224 (Ref. 1422)
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omputersLtd

CALLERS BY APPOINTMENT ONLY
LONDON WC1. TEL NO. 636 8210/631 4818

SUPERBRAIN

DO
AR

0 RO
R N A
£ o

l'|'l_'.|.|.l'l l

Functional characteristics
The CompuStar 10 megabyte Disk Storage System (DSS) consists of
. . 3 read/write and control electronics, read/write heads, a track position-
Intelligent Video Terminal Systems ing mechanism, a spindle drive mechanism, dual disks, an air fil-
350K or 700K of Disk Storage tration system, a:d our e)l(clusive/slss user: gontrol;er — all p;ackaged
s . in a compact desktop enclosure. Although designed primarily to
SuperBrain’s CP/M opera.tmg system bo?Sts el A accommodate multiple CompuStar Video Processing Units {described
vvhelming amount of available software in BAS|C, at 1e7t}, the unit can easily be connected to a single SuperBrain Video
Computer System to facilitate additional disk storage. When used
FOBTR.AN,' COBAL and APL. Whatever R with CompuStar VDUs, however, the integral Z80 based controller
application’ ... General Ledger, Accounts will permit up to 255 users to “‘share’’ the resources of the disk with
Receivable, Payroll, Inventory or Word Processing, minimal CPU response degradation.

. LN . Read/Write Heads and Disks
SuperBrain is top in its class. And the SuperBrain QD The recording media consists of a lubricated thin magnetic oxide

boasts the same powerful performance but also coating on a 200mm diameter aluminium substrate. This coating for-
features a double-sided drive system to render more mulation, together with the low load force/low mass Winchester type

p flying heads, permits reliable contact start/stop operation. Data on
than 700K bytes of disk storage and a full 64K or each disk surface is read by one read/write head, each of which

RAM. All standard! accesses 256 tracks.

ALL YOU NEED FROM A COMPUTER
- SYSTEM -

DATABASE MANAGEMENT+ WORD-PROCESSING + MODELLING+DIY INTERPRETER + SERVICE

W 96 A I I I I I I 6 I I I I I 26 I 6 036 36 36 096 0 30 36 36 36 96 36 36 6 36 3 I I 3 3 36 I I I I I X R

TWO TYPICAL PACKAGE DEALS .. .. NORMALLY NORMALLY

01-SUPERBRAIN 64K RAM 320 K 195000 O1-SUPERBRAIN 64K RAM 700K 2395.00
02-EPSON MX80 FT (OR SIMILAR) 475.00 02-NEC 5510 (OR SIMILAR) 1695.00
03-CABLE 25.00 03-CABLE ADAPTER 25.00
04-12 MONTH WARRANTY 235.00 04-12 MONTH WARRANTY 410.00
05-DELIVERY IN U.K. 4000 O05-DELIVERY IN U.K. 50.00
06-TRAINING SESSION 50.00 06-TRAINING SESSION 50.00
07-CPM HANDBOOK 8.75 07-CPM HANDBOOK 8.75
08-50 BASIC EXERCISES 8.75 08-50 BASIC EXERCISES 8.75
09-BOX PAPER (2000 SHEETS) 20.00 09-BOX PAPER (2000 SHEETS) 20.00
10-DBMS2 (DATABASE) 575.00 10-DBMS2 (DATABASE) 575.00
11-MAGIC WAND 190.00 11-MAGIC WAND 19Q.00
12-MBASIC-80 150.00 12-MBASIC-80 150.00
13-SUPER CALC 150.00 13-SUPER CALC 150.00
14-40 MEMOREX DISKETTES 114.00 14-25 DYSAN D/SIDE DISKETTES 150.00
15-DOS+ AND DIAGNOSTICS 125.00 15-DOS+ AND DIAGNOSTICS 125.00
16-MSORT & DSORT 75.00 16-MSORT & DSORT 75.00
17-RECOVER + AUTOLOAD 2500 17-RECOVER + AUTOLOAD 25.00
18-INSTANT BASIC 9.00 18-INSTANT BASIC 9.00

(NOT INC VAT) 422550 (NOT INC VAT 6220.50

OUR PRICE ##*x#xxxxx%xx 2995.00 OUR PRICE s#%sxxxxxxxxxxxxxxsxxxxxxxxx 4950.00

EXTRA SPECIAL SUPERBRAIN PROGRAM MAIL ORDER OFFER OF THE 5 MAIN PROGRAMS
DBMS2 + SDRTS + MAGIC WAND + MBASIC 80 + SUPER-CALC NORMALLY 1140 POUNDS

OUR PR'CE LA E T ELEI LI AL R LTRSS S R L LY L R Y 59500 LR A A LRI LI A EEEEE TR REE T Y X + \/AT

WARRANTY NOTE: WE HANDLE ALL REPAIRS OURSELVES. WARRANTY COVERS FREE REPLACEMENT EQUIPMENT IF
DEFECTIVE IN FIRST THREE WEEKS. THEREAFTER UP TO 12 MONTHS THE COVER PROVIDES INSURANCE ON ALL
SPARE PARTS AND LABOUR COSTS (EXCLUDING CARRIAGE). CALL OUT MAINTAINANCE IS ALSO AVAILABLE AT 25.00
MINIMUM {LONDON) 50.00 MIN IMUM ELSEWHERE IN U.K.PLUS MILEAGE.

CORRESPONDENCE ADDRESS ONLY: 55 BEDFORD
COURT MANSIONS, BEDFORD AVENUE, LONDON WC1.
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*x% BUS ***
(BUSINESS EFFICIENCY)

WIDELY USED IN UK/FRANCE/USA AND ENGLISH SPEAKING COUNTRIES FOR ITS
OVERALL FLEXIBILITY AS A COMPLETE BUSINESS PACKAGE.

Includes Invetory, Database, Management, Invoiing, Mailing Addresses, Statements, Sales/Purchase Ledger
with or without Auto Stock Update and Double Entry Journals including Nominal Ledger; plus A’C Receivable
and Payable making Auto Bank entries.

01=NAMES AND ADDRESS 07=BANK UPDATE 13=STATEMENTS 19=DIARY REMINDER
02=STOCK CONTROL 08=USER DATABASE AREA 14=TAX REPORTS 20=COMPUTE FUNCTIONS (+)
03=0PEN SALES LEDGER 09=INVOICE CREATION 15=AGED ANALYSIS 21=FILE MAINTAINANCE
04=OPEN PURCHASE LEDGER 10=ORDER FILES 16=MANAGEMENT ANALYSIS 22=CALL OTHER PROGRAMS
05=GENERAL SALES LEDGER 11=TEXT FILES 17=CASHFLOW FORECAST 23=AUTOMATIC DRIVE (+)
06=GENERAL PURCHASE LEDGER 12=EMPLOYEE FILES 18=PARAMETER SECTION 24=DISK SWAP/EXIT SYSTEM

(LEVEL 8.00 @ 975.00)

WHICH OPTION ' SUB-MENU EXAMPLES:
»Quit or .Random or .Sequential or .Key sorted field or .Other functions (LEVEL 9.00 @ 1075.00)

)Quit or .All or .Part or .Specific

YQuit or .Fast screen or .Slow screen or .Rapid print or .Pausing print
YQuit or .Continue or .Amend or .Delete or .Print

YQuit or .Double entry or .Alter filename or .Echo input or .Print options
YQuit or .Mail ticket or .Columnated or .Raw data line

YQuit or .Add or .Subtract or .Multiply or .Divide

YQuit or .Greater or .Smaller or .Cross refer two files

+++++++ SUPER — BUS +++++++ A NEW HIGHER LEVEL OF THE ABOVE PACKAGE. ... HAS BEEN REDUCED IN SIZEBY
50 PER CENT TO A SINGLE 15K BASIC PROGRAM, MAKING ALL FILE RETRIEVALS A MATTER OF NANOSECONDS. WORKS
UNDER M/PM AND COMPUSTAR FOR COMMON DATA RETRIEVAL LEVEL 1000 ..., ""*"*14756,00 *****

'DBMS (DATABASE) HAS 01=,02=;04=,06=,07=,08=;17=;18=;21=;24=, PRICE 475.00

DATABASE FEATURES ARE: . ..... FOR ANY SIZE RECORD UP TO TWENTY FOUR FIELDS FILE ARCHITECTURES CAN BE DESIGNED
WITH COMPLETE FREEDOM OVER THE LINGUISTIC CONVENTIONS ASSIGNED TO EACH FIELD. THE FILE THEN CAN STORE 32000
RECORDS WHICH CAN BE SEARCHED BY THE RANDOM ACCESS NUMBER (RETRIEVED IN LESS THAN ONE SECOND) OR ‘KEY’
RANDOM ACCESS ON SPECIFIED FIELD OR SEQUENTIALLY COMPARING FOR LEFT FIELD PARTS, FIELD-INKEYS, OR PARTS OF
RECORD, AND THEN CHANGED, PRINTED, DELETED, SKIPPED.

GRAMA (WINTER) LTD/G.W. COMPUTERS LTD. ARE THE PRODUCERS OF THIS PACKAGE WHICH IS UNEQUALLED FOR ITS LEVEL OF
TOTAL INTEGRATION, LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVATION.

AUTHOR TONY WINTER (M.D.;B.A.LIT;B.A.HON.PHIL;AND LECTURER)

DUE TO LONG TERM CONTRACTUAL COMMITMENTS, WE AREONLY GIVING RESTRICTED
DEMONSTRATIONS BY APPOINTMENT AT ONE OF OUR LONDON OFFICES. WE EXPORT TO ALL
COUNTRIES, TAKE AMEXCO, ACCESS AND BARCLAYCARD.

CONTACT TONY WINTER ON 01.636.8210 OR 01.631.4818 AND IF UNAVAILABLE THEN LEAVE A
CALL-BACK MESSAGE (CLEARLY STATING YOUR TELEPHONE NUMBER AND NAME) ON THE
24-HOUR ANSWER-PHONE, WE CALL BACK ANYWHERE IN THE WORLD.

IMPORTANT!!! No hardware is any value without the software, and our software is unequalled. We give you a
discount to set you going. Just decide on the system you intend purchasing, and take 10% of its value off the price
you would have to pay for the software. You could get the software free with the hardware if you choose the best

system we sell.

PRINTER * PRINTER )
OKI MICRO-80 475.00
OKI MICRO-83 795.00
EPSON MX80F/T 450,00
TEXAS 810 1395.00
DIABLO 630 1595.00
NEC 5530 1595.00
NEC 5510 1695.00
NEC 5525 1895.00

SUPERBRAIN * SUPERBRAIN COMPUSTAR * COMPUSTAR

64K + 320 K DISK 1950.00 64K MDL 10 VPU 1695.00
64K + 700 K DISK 2395.00 64K MDL 16 PRNT 1695.00
64K + 6.3 M DISK 459500 64K MDL 20 VPU 2495.00
EMULATOR TERML 495.00 64K MDL 30 VPU 2695.00
INTERTUBE 11 TML 495.00 64K MDL 40 VPU 2995,00
5 MEG CORVUS. DISK 2250.00 10 MEG INTERTEC 2950.00
11 MEG CORVUS 3250.00 32 MED INTERTEC 7950.00
CORDLESS PHONES 135.00 96 MEG INTERTEC 8500.00
HIGH RES S/B GRAPH 750.00" BUS PROGRAM 975.00 QUME 5/55 1950.00
TRACTORS 160.00 BUS MANUAL 9.00 SHEET FEED 850.00
SHUGART 5 MEG DSK 125000 _  S100 CONTROLLER 750.00 CP.M (TM) FREE.00

SYSTEM 1 ~2750.00 SYSTEM 2 ~ 4595.00 SYSTEM 3 2750.00
64K + 1.5 MEG .

64K+750 K DISK 64K + 6.3 MEG CORVUS

CRT AND S100 BUS MICRO-WINCHESTER & CRT CRT AND TWIN &

IN 1 'ARCHIVES’ UNIT IN 1 'SUPERBRAIN" UNIT IN 1 MODEL 40 UNIT :

MBASIC 80 150.00 FORTRAN-80 COBOL-80 320.00

CiIS COBOL 420.00 PASCAL UCSD WORD-STAR 250.00
MAIL MERGE 55.00 SUPER SORT CBASIC 75.00
DATASTAR 190.00 BASCOMPILER MAGIC WAND 195.00
DBMS (DATABASE) 475.00 SUPER CALC (CPM) T/MAKER 190.00
DBMS (EXTENDED) 575.00 BUS VER 8.00 BUS VER 9.00 1075.00
MSORT & DSORT 75.00 LETTERIGHT UTILITIES 75.00
OUR PRICE INCLUDES FREE: 10% ALLOWANCES AGAINST ANY SOFTWARE ABOVE

TRAINING SESSION DELIVERY 550 DISKS ****#x»

CABLES 6/12 MTH WARRANTY 24/48 HOUR REPAIR

EXTENDED WARRANTY IF REQD RIBBONS & THIMBLES MANUALS

CPM HANDBOOK / BASIC MANUAL 2000 SHEETS PAPER

IF YOU WISH TO MAKE THE WARRANTY TO 1 YEAR THEN ADD 5% OF HARDWARE COST. OTHERWISE NO MAINTENANCE
SCHEDULE, SIMPLY AD-HOC CHARGES AFTER WARRANTY EXPIRATION, SAME QUALITY SERVICE.

DOS + AND DIAGNOSTICS FOR SUPERBRAIN SPECIAL .. ..125.00 REPEAT KEY AUTO-LOAD, RAM CHIP TEST,
FAST FORMAT BOTH DRIVES, FAST COPY TRACK TO TRACK TPU TEST, RS232 TEST, SCREEN TEST, DISK TEST (VAR}-
OUS), DISK I/O TEST,

Mail address G.W. Computers Ltd. 55 Bedford Court Mans, Bedford Avenue W.,C.1. London Telex 832031 TWC G

BOSTON OFFICE TELEX 94-0890

— e e, M S e e e e

N S

e

Due‘t; fong term contractual commitments, we are only giving restricted demonstrations by appointment at one of our London offices.
We export to all countries, and take Amexco, Barclaycard and Access. Contact Tony Winter on 01-636 8210 or 01-631 4818 and if
unavailable then leave a call-back message (clearly stating your telephone number and name) on the 24 hour answer-phone, we call back
anywhere in the world. Or simply leave your address and we’ll mail you a standard information pack. Mail address 55 Bedford Court

Mansions, Bedford Avenue, London W.C.1.
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GW Computers Ltd

CALLERS BY APPOINTMENT ONLY
LONDON WC1. TEL NO. 636 8210/631 4818

* * * Introducing the new Bus10.00/Dbms2 » x x
If you are interested enough to study this section of our new manual, then you ave probably in need of a program
embodying such features. |f you understand the text, that is, if at least its meaning is a touchstone that fires your
imagination towards grasping it with the mind then you and it are converging.
*+* MULTIPLE FIELD SEARCHES « » »
dbms2 and bus10.00

The following trajectory of a fiie interrogation may b I Lijd i Tound to be both complex and of considerable power.

Try a Sequential search that is Slow and on Multiple fields within a range say of record ‘1 to 30".

Notice that the cursor prompter will move to the first field in the record form. You will be able to ask any of the
following types of questions on each field. When you set the question against that field; if the carriage return is not
enabled by the fact that you hit the right-hand-field-bracket, then hit (cr).

There are five types of questions you may ask against a permutation of up to twenty fields. {Think about them.)

1=straight text identity {P=P) which is to say that you can enter TONY in a name search where the record-may look

like TONY WINTER or WINTER TONY. the ‘TONY’ text is sought for in any part of the field.

2=Greater than identity (P>Q) which is to say that you may first enter the symbol > followed by a numeric value {say
100) where the records may possess different ranges of numbers in that field, and you only want 100 upwards.

3=Smalter than identity (P<Q) as ‘2=’ above in reverse using <.

4=Not identical {P<>>Q) which is to say that all records found on other criteria must not possess the stated attribute.

{ie: all records with TONY but not in W.C.1.}). You must first enter the symbol ~ followed by the criteria that is to be
excluded from the comparison.

B=Either or identity (PAQ) which is to say that you may search for either TONY or someone in W.C.1, or telephones with
a 01 in their number. Note: that only one match of those disjunctive premisses is sufficient to provide the truth condition
establishing a match. That is to say you may find records of TONY in Birmingham and FRED in W.C.1. You must first
enter the symbol A followed by the text. A multiple example is shown below.
Field 01=number { )

)} The question is: ?

Field 02=name
Field 03=postcode
Field 04=town
Field 05=income
Field 06=age
Field 07=sex

{TONY
{AW.C.1.

{ A\ London
{>5000
(<40 )
{~female

) straight text {cr)
} one or
) other
greater 5000
younger than 40
) not female
02025

“w#% MULTIPLE FIELD ATTRIBUTES #* #

dbms2 and bus10.00

The following is a list of the field attribute arithmetic functions that may be set up against up to2.0 fields per record and
found to be both complex and of considerable power.
fn1=Multiply one field against another and total per record/file. fn3=Divide one field from another and total per record/file.
fn2=Add one field against another and total per record/file. fnd4=Subtract one field by another and total per record/file.
fn5=Total vertical columns within a file of records. Store. The result per record and per file.
fn6=Calculate a percentage of the value of one field and if the toggle is set to 1 then add that result to the field; whereas

if the toggle is set to -1 then simply store the result.
Example: computed values
record

record.5

Field 01=number
Field 02=number

(5 }
{MICRO

Column A:

Column B:

Field 03=quantity
Field 04=s.price
Field 05=profit

(50 ) [ 50,000.00 ]
{1000.00 ) [ 150.00 ] [
(250.00 ) [ 25] [
(
[

[ 70,000.00 ]
170.00 ]
27
1,145.00 ]
450.00 }

Field 06=cost (800.00 ) [ 1,000.00]
Field 07=allocated {20 ) [ 30.00]
The two results to the right of the record show the use of several of the functions listed above.
Field 03 function 1 {03 * 04) has a value of 50,000.00 pounds worth of ‘MICROS’ for the number ‘56’ and 70,000.00
pounds worth of for all such records so far scanned.

Field 04 functions 6 ‘toggle —1' (04 * .15) has the increase that is required to raise the price of record ‘5’ by 15%, and so
on averaging for all such records.

Field 05 function 3 {05 / 04) has the value of itself divided by the value found in field 04, for the record and all such
records scanned. {profit margin ?).

Field 06 function 6 ‘toggle 1° {06 * 1.25) has the value of record ‘5’ as if it were subject to an increase of 25%, and all
such records scanned.

Field 07 functions 4 {03 — 07) has the quantity remaining in stock after allocations are subtracted.

You have a combination of multiple field searches of 5 TYPES and multiple compute functions of 10 TYPES against up

to 20 fields, using words you choose and printing only those columns in the order you desire in one SINGLE CORE
PROGRAM, 02-026

G.W.COMPUTERS LTD. )
55 BEDFORD COURT MANSIONS, BEDFORD AVENUE LONDON W.C.1.
TEL.01-636 8210/ 01-6314818 TELEX 892031 TWC G
Also incorporated in Boston U.S.A.
BUS PROGRAM MANUAL VERSION 8.00—-10.00 AND DBMS (SUBSET OF ABOVE)
AUTHOR: TONY WINTER B.A.LIT:B.A.HON.PHIL. AND LECTURER

DBMS2 FOR USERS OF DBMS1 100.00
DBMS2 FOR FIRST TIME USERS 575.00
DBMS2 WITH HARDWARE 375.00

contact:

GRAMA WINTER CALLERS BY APPOINTMENT ONLY
LONDON WC1. TEL NO. 636 8210/631 4818
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When it comes to meeting
business challenge, you'll fin
Systematics software package
‘are unbeatable! They comprise
an entire library of fully-inte-
grated software programmes,
giving you complete control of
your company accounts, admi-
nistration and stock.

Quotations

Order acknowledgements
Invoices

Sales / Purchase / General ledger
Payroll

Cashflow analysis

Budgeted / actual profit

i

‘:‘(

\_.

{

and loss
Balance sheet S

gt bt

———— 1

TP siige o ¢

Stock control

invoicing

Word processing the

Addressing and mailing l’;%“‘:;“’ ey e T ———
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Whatever you ask of your

136pay aseyoand

T

\

Pl

b

£flmee

financial planning
P
ST —
o

micro, remember that a
computer is only as good
as its software - ours is the
best, a fact born out by
our customers world
wide.

When we entered the
micro market three
years ago, we brought
to it ten years experi-
ence in writing busi-
ness software for

mainframe and mini

computers - a formid-

able expertise.

The latest addition to our software range
the Financial Controller is an electronic miracle of organisa-
tion that will not only streamline all your business
procedures, but provide you with vital data for decision-
making - in the form of instant cash-flow analysis, budgeted
profit and loss statements, through to a balance sheet at a
touch of a button.

Add to this our international reputation and nationwide
distribution and support service and you have the ultimate in
business software.

For further details on our software, training courses. or to arrange for
a demonstration simply complete the coupon below and by return
we'll send you the name of your nearest selected Systematics
International distributor.

r-------------------- -1
l Please send me more information on: l
O The most advanced business software available for my micro.
' 0O Systematics International training courses. l
: Name ... ... ... .. PeC =
] Company ... ... ... i
B Address.... ...l 1
- TelNo.............. :

Syslemhﬂcs
International

Systematics
International

Microsystems Limited

Cleves House, Hamlet Road, Haverhill, Suffolk
Telephone: (0440) 61121 Telex: 99431 SIG



Video Genie

* Latest version with vu-meter & extra keys

* 16K RAM, 12K Microsoft Basic

* Includes software, manuals and leads

* All our machines are fitted with lower case characters as

standard
* 32K Ram memory version
of Video Genie £329 + VAT

Optional Extras

® The unigue 1K ‘BIONIC’
Rom £29.50+ VAT

® Sound unit £15+ VAT

® Double joysticks with software
£28 + VAT

® Lower case characters with "£’ sign. £20+ VAT

We stock a wide range of Genie accessories for the

businessman and the hobbyist, Word processing, stock
control, ledgers systems plus games. Refer to catalogue

BIONIC ROM

The Rom enhancement for your Video Genie will add the
following immediately accessible features to your machine:

® Lower case driver
® Keyboard debounce
@ Shift lock

® Repeat key routine

® Screen printout

® Cursor select

® Keyboard lock

® Bleeping keyboard
etc.

Available only from us. Kit £25 + VAT fitting £4.50

CASIO

WORLD BEATERS
World's Most Powerful BASIC Pocket Computer

FERDY FB F« 'm = ik

LJE.JLJLJL.JLJL.JE!EIIB--
QUi sSoene
S

FX-702P RRP£134.95 ONLY £119.95

Flattens the Sharp PC1211

Alpha/numeric dot matrix scrolling LCD. Variable input from 1680 steps, 26
memories, to 80 steps, 226 memories, altretained when switched off. Up to 10
programs. Subroutines; 10levels. FOR: NEXT looping; 8 levels. Debugging by
tracing. Editing by moving cursor. 55 built-in functions, including Regression
Analysis and Correlation, all usable in programs. Program/data storage on
cassette tape via optional FA-2 adaptor, £19.95. Two lithium batteries give
approx 200 hours continuous operation, with Auto Power Off.

17 x 165 x 82mm (5/8 x 62 x 3% ") 176g (6.20z).

FREE MiCROL PROFESSIONAL PROGRAMMING PACK

supplied free of charge with every FX-702P or FX-602P purchased from us.
Only on request, at time of ordering. RRP £9.95

vE!
SAV=_. ~_  EPSON MX-80

\\ Letter quality matrix printer, has

full software control of 40, 88,
66 or 132 columns 80cps
bidirectional, disposable print
head. There's lots of printers to
choose from, but once you have
compared you will find it hard to
pass up to the MX-80. f call

Video Genie interface £35 + VAT
Other interfaces available.

N\

ATARI®

400 & 800
Computer Systems

ATARI 400 £295 + vat
ATARI 800 £543 + vat

ACORN ATOM

8K ROM, 2K RAM BUILT £149

12K ROM, 12K RAM BUILT £229
Power supply £10.20
Colour moduator £23

B3
surYvesywreswe

all plus vat

Available shortly O The BBC Microsoft basic upgrade
® 'Plug in’ disc drive unit

Phone for availability of VIC 20 Computer

Send £1 for latest catalogue
(refundable). Please add vat to
all items. Orders under £50 add
60p p + p otherwise carriage
at cost

Q-Tek Systems Ltd.
2 Daltry Close Old Town
Stevenage Herts

Tel: (0438) 65385
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World's Fastest Programmable?
FX-602P

*LCD alpha/numeric {dotmatrix) scrolling display (86
types).

*Variable input from 32 program steps with 88
memories, to 512 steps with 22 memories.

*Memory and program retention when switched off.

*Up to 10 pairs unconditioned jumps (6010). Manual
jump.

*Conditional jumps and count jumps. Indirect
addressing.

*Up to 9 subroutines, 9 levels.

*50 built-in scientific functions, all usable in
programmes.

*PAM (Perfect Algebraic Method) with 33bracketsat
11 levels.

*Program storage on cassette tape using optional
FA-1, £19.95

*Campatible with FX-501/2P.

*2 lithium batteries. Approx 660 hours use with Auto
Power Off.

*9.6x71x 141.2mm. 100g.

ONLY £74.95 (RRP £84.95)
FP-10 MINI PRINTER

For FX-702P, FX-602P, FX-601P, FX-502P, ' FX-501P
Available soon. Price and defivery on application.

World’'s Most Versatile
Alarm Chronograph Watch
AX-210

10 alternative displays; over 60 functions. LCD
ANALOG display of time, plus: DIGITAL display of:
Time (12 or 24 hour); Calendar; Fullmonth calendar
{this month and next month); Dual time {12 or 24
hour); Alarm time; Countdown alarm timer with
memory function; Professional 1/100 second
stopwatch with laps, etc. Hourly time signal. Alarm
— electronic buzzer or 3 selectable melodies. Rapid
forward/ backward setting. 9.4 x 35.4 x 36mm.

(RRP £34.95) ONLY £29.95

SHORT FORM CATALOGUE

Available on request. 14p stamp appreciated

Price includes VAT, P&P, Delivery normally by return of post.
Send cheques, P.O., of ‘phone your Access of B’card number to:-

TEMPUS

Dept REW/12 FREEPOST, 164-167 East Road, Cambridge CB1 1DB
Tel: 0223 312866




TRS 80 MODEL 11l
DUAL DENSITY DISK DRIVES

INTERNAL DRIVE PRICES CAPACITY EXTERNAL DRIVE PRICES

184K BYTES
368K BYTES
368K BYTES
737K BYTES

1 x40 TRACK DRIVE

2x 40 TRACK DRIVES

1 x 80 TRACK DRIVE

2 x B0 TRACK DRIVES
EXTERNAL 2 DRIVE CABLE

1x 40 TRACK DRIVE  £420
2 x 40 TRACK DRIVES £599
1 x 80 TRACK DRIVE  £490
2 x 80 TRACK DRIVES £729

£236
£440
£299
£569
15.50
2 x 80 TRACK DOUBLE
SIDED DRIVES

1474K BYTES
£999

INTERNAL DRIVE PRICES INCLUDE DISK
CONTROLLER BOARD, POWER SUPPLY
UNIT AND ALL CABLES AND CON-
NECTORS REQUIRED FOR INSTALLATION.

EXTERNAL DRIVES ARE DIRECTLY
COMPATIBLE WITH THE TRS 80
AND VIDEO GENIE
EXPANSION INTERFACES.

MODEL

Call your nearest dealer for a demonstration:

RADIO SHACK LTD.,

188, Broadhurst Gardens,

London NW6
Tel: 01824-7174

COMPSHOP LTD.
14, Station Road,
New Barnet, Herts
Tei: 014412922

COMPSHOP LTD.,
311, Edgware Road,
London W2,

Tel: 01-2620387

COMPSHOP LTOD.,
19, Herbert Street,
Dublin 2

Tel: 604165

LONDON COMPUTER
CENTRE, 43, Grafton
Way, London W1
Tel: 013885721

N.I.C.

61, Broad Lane,
London N15,
Tel: 01-8080377

CROYDON COMPUTER
CENTRE, 29a, Brigstock
Road, Thornton Heath
Surrey.

Tel: 01689-1280

CUMANALTD

P J EQUIPMENT LTOD.,
3, Bridge Street,
Guildford

Tel: 0483-5604801

R.D.S. ELECTRICAL
LTD., 157-161, Kingston
Road, Portsmouth

Tet: 0705812478

TANDY HASTINGS
LTD., 48, Queens Road,
Hastings.

Tel: 0424431849

MICROWARE
COMPUTING
SERVICES, 57, Queen
Charlotte Street, Bristol
Tet: 0272-279560

BLANDFORD
COMPUTERS, Higher
Shafisbury Road,
Blandford Forum
Tel: 0258-63737

TAPE SHOP

4321 Viaduct Road,
Brighton.
Tel: 0273609099
PARWEST LTD.,
18 St. Mary Street,
Chippenham .
Tel: 02492131

COMPUTER SHACK
14, Pittvitie Street,
Chetienham,

Tel: 0242-584343
ENSIGN,

13-19, Milford Street
Swindon, Wilts.

Tel: 079342615
TANDY
GLOUCESTER,

13, Clarence Street,
Gloucester

Tel: 0452-31323
COMSERVE,

98, Tavistock Street,
Bedford.

Tel: 0234-216749
CLEARTONE
COMPUTERS, Prince of
Wales Ind. Estate,
Abercarn, Gwent
Tel: 0495-244565
EMPRISE LTO.,
68, East Street,
Colchester,

Tel: 0206865926

MAGNUS MICRO-
COMPUTERS,

139 The Moors,
Kidlington, Oxford.
Tel: 086756703

CAMBRIDGE
COMPUTER STORE,
1, Emmanuel Street,
Cambridge.

Tel: 022365334

1.C. ELECTRONICS,
Flagstones,

Stede Quarter,
Biddenden, Kent.

Tel: 0508-291816
MICRO CHIP SHOP,
190, Lord Street,
Fleetwood, Lancs.
Tel: 03917-79511
HARDEN MICRO-
SYSTEMS, 28.30, Back
Lord Street, Blackpool
Tet: 0253-27590
AMBASSADOR
BUSINESS COM-
PUTERS LTD.,

Ashley Lane Works,
Shipley, W. Yorks

Tel: 0274 595941
Q-TEK SYSTEMSLTD,
2 Daltry Close, Oid
Town, Stevenage, Herts
Tel: 043865385
COMPUTER & CHIPS
Feddinch Mains House,
St. Andrews, Fife,
Scotland

Tel: 0334-72569

35 Walnut Tree Close, Guildford, Surrey, GU1 4UN.
Telephone: (0483) 503

NORTH WEST
COMPUTER

CONSULTANTS LTD.,

214 Market Street
Hyde, Cheshire
Tet: 061-3665-8624

HEWART MICRO-
ELECTRONICS,
95, Blakelow Road,
Macclesfield.

Tel: 0625-22030

KARADAWN LTD.,
2 Forest Way,

Great Sankey,
Warrington.

Tel: 0925572668

PHOTO-ELECTRICS,
459 London Road,
Shetfield.

Tel: 074253865

ARC ELECTRONICS,
54, Heron Drwve, Sandal
Nr. Wakefield,

W. Yorks WF2 65L
Tel: 0924 253145

VICTOR MORRIS
LTD., 340 Argyte
Street, Glasgow,
G28LY

Tel: 041-221-8958

THOMAS WRIGHT LTD .,
Thorite House,
Laisterdyke,

Bradford

Tel: 0274663471

GNOMIC LTD.,
46, Middle Street,
Blackhall,
Hartlepool.

Tel: 0783863871

BRIERS COMPUTER
SERVICES, 1, King
Edward Square,
Middiesborough,
Clevland.

Tel: 0642-242017

3 LINE COMPUTING,
36, Ctough Road. Hull.
Tel: 0482445496

H.C. COMPUTER
SALES LTD,, 182,
Earlsway. Team Valley
Trading Estate,
Gateshead.

Tel: 0632874811

EWL COMPUTERS LTOD.,
8, Royal Crescent,
Glasgow,

Tel: 041-332-7642

Please add VAT to all prices.

Delivery at cost will be advised
at time of order.




“The salesman spoke “Unfortunately, my “My computer is printin
very highly about our guarantee only lasts out gibberish”
new computer.”’ 90 days”

At Micro-C we€'ll give you unbiased, At Micro-C, we guarantee micro- At Micro-C, we test all software.
honest advice about micro- computers for one full year. If it isn’t easy to understand or fr«
computers. Not a sales pitch. from errors, we won’t stock it.

4

or more of our
niortunately;:::;:.
’ can tackle your
[ ’ needs.
Maybe it'll be the
ITT 20 20 or the Apple II
with which you can

keep books,
tackle incomplete

accounts
” and through
from Carrys)::
@ on financial planning
and modelling,.

At Currys’ Micro-C, before we talk On the other hand, for a little
about hardware or software, we'll less, the Commodore Pet might do
talk about your business, or practice. the job for you.

(It’s the only way we know to Again, it'll handle book-keeping,
make sure the micro you choose is word processing, and incomplete
the micro you want.) records.

Next, we'll demonstrate how one If your business is more complex

CURRY'S MICRO SYSTEMS LTD., A MEMBER OF THE CURRYS GROUP OF COMPANIES
OUR TERMS AND CONDITIONS OF SALE ARE DIFFERENT FROM THOSE SET OUT IN CURRYS LTD., STATEMENT OF TRADING STANDARDS BUT THEY EMBODY THE SAME PRINCIPLE.
MORE PROTECTION FOR YOU.OUR CUSTOMER, YOU WILL FIND FULL DETAILS OF TERMS OF BUSINESS ON THE REVERSE SIDE OF OUR INVOICES AND AGREEMENTS.
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Service contracts,

“The shop I bought it
rhat service contracts?”’

“My boss says I'm fired?”’
from has disappeared?’

At Micro-C, we're part of the
Currys Electrical Group. When
you need us we'll be there.

Micro-C, we can maintain
chines regularly. For a little
-ra, we'll guarantee to be there
thin one working day.

we might talk about the National
Panasonic JD800, or JD840, or our
new Micro-C 2000. They do all that
the others do and offer fully
integrated accounting, stock control
and management information
facilities.

We’ll back them all with the
guarantees and promises you can
read above, together with one or two
you can’t.

For example, we help with staff-
training so that the change-over is
smooth and easy.

At the same time, we'll offer any
numbers of ways to buy or lease,
starting at around £35 a week.

Come and see us for a free
demonstration. Before our
cautionary tale turns into a True
Life story.

The new Micro-C shops.
At Birmingham, Bristol, Leicester,
Leeds, New Malden, Nottingham,
Luton, Manchester, Southampton.
I To Currys Micro-Systems Limited, 653 London Road,

High Wycombe, Bucks HP11 1EZ
I O Please send me an information pack on your service and products

| O Please telephone to make an appointment

' Company. —
i Address. —

I
I
I
I Name. — I
|
|
l

micC

COMPUTERS EXPLAINED BY HUMAN BEINGS.

MICRO-C INSIDE CURRYS SHOPS AT: BIRMINGHAM TEL: 2331105 LEEDS ALBION STREET TEL: 446601 LUTON TEL: 425079
NOTTINGHAM TEL: 412455 SOUTHAMPTON BARGATE TEL: 29676 INSIDE BRIDGERS SHOWROOMS AT: BRISTOL TEL: 650501 NEW MALDEN TEL: 01-949 2091
BY ITSELF IN LEICESTER: 127 CHARLES STREET, TEL: 546224 MANCHESTER: 19 BROWN STREET, TEL: 834 8156



INNOWATIVE
TRS 80-GENIE SOFTWARE
Mysterious Adventure 3.:3.:3.%

Three months ago we introduced the Mysterious Adventure series, a brand new series of machine language
Adventures written by Brian Howarth. The first one, The Golden Baton, was greeted with enthusiasm by
experlenced and beginner Adventurers alike. Now the second and third in the series, The Time Machine and
Arrow of Death, are available. The Arrow of Death, although entirely self-contained, is the first of a two part
Adventure. The second-part will be available early in the new-year.

Mysterious Adventures are available for Models | and Il1 TRS-80 and Models | and |l Video Genie, both on
tape (16K minimum) or disk (32K 1 disk minimum). A TRS-80 Model |l version will be available shortly.

Any 1 Adventure: Ontape ............ £10.06 Any 2 Adventures: On tape
Ondisk ............ £12.65 On disk
All prices are inclusive of V.A.T. Please add 50p for P. & P.

MOLIMERX LTD

W
A J HARDING (MOLIMERX) Al
. 1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. ]@
DERAESS
TEL: [0424] 220391/ 223636 TELEX 86736 SOTEXG  gum
e P\ N

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage. ~ CoirmA==




INNOVATIVE
TRS-80 SOFTWARE

FROM THE PROFESSIONALS

First there were the TRSDOS's, 2.0, 2.1, 2.2 and 2.3. Then came Newdos +, essentially a patched version of the TRSDOS's but with a
number of very useful commands and utilities added. Then VTOS 3.0 and VTOS 4.0. These constituted a departure from the earlier DOS's
and featured Device Independence so that devices such as the keyboard, printer, VOU and disk drives could interact directly together. Then
came Newdos80 which is a rewrite of Newdos + , adding new utilities and new Basic commands, its main features being the ability to mix
different capacity drives on the same cable and the ability to use variable length records. Now from LOBO International comes LDOS, the
tifth generation disk operating system for the TRS-80 microcomputer. It combines most of the advantages of the preceding disk operating
systems and uniike some of them, is accompanied by a complete and readable set of documentation, which includes a Technical Section
containing relevant addresses.

Itis impossible to describe all of the features of LDOS in an advertisement. For instance it includes no less than 35 library commands
as follows: —

APPEND COPY DEVICE DIR [0]o) FILTER KiLL
LIB LINK LIST LOAD MEMORY RENAME RESET
ROUTE RUN SET SPOOL ATRIB AUTO BOOT
BUILD CLOCK CREATE DATE DEBUG DUMP FREE
PROT PURGE SYSTEM TIME TRACE VERIFY XFER

All of the usetul abbrevlations in Newdos are included and the System Commands in Basic (CMD) now number eleven. A program
called LBASIC/FIX is included, with which the normal TRSDOS Disk Basic may be patched to include a number of new commands and
features. A Job Control Language is included and in fact is one of the most powerful features of LDOS. It allows the user to compile a
sequence of commands or key strokes for later execution as a chain, with or without user intervention. There are too many new features to
list them herein, but examples are: The ability to provide an audible signal, output through the cassette port. To flash or blink a one line
message on the video display. A WAIT feature is included so that the machinecan be put into a ‘‘sleep’’ state until such time as the system
clock matches the time specified. And so on!

) Hard disks in addition to sin?-}eldouble density, single/double sided, 8" and 5% " floppies are supported although they may, of course,
require hardware modifications. Utilities included in the package are:

BACKUP COMMAND FILE FORMAT LCOMM

PATCH RS232 KEY STROKE/MULTIPLIER PRINTERFILTER

A Baslc Renumber facility is included, as is a Basic Cross Reference function. Both are similar to the ones in Newdos + and Newdos80.
Most of the utilities are library commands which were existent in the previous DOS's, have been improved with the addition of new
tunctions or facilities. )

The prime development team of LDOS consisted of no less than 8 first rank programmers and they had the support and advice of six
other well known programmers. They have done an excellent job to bring to the user what must be the best disk operating system so far
produced for a microcomputer, which is destined to become the Standard DOS.

LDOS is totally upward compatible with TRSDOS, that is to say LDOS will be able to copy files and programs from TRSDOS disks onto
LDOS formatted disks. As they are competitive disk operating systems, it is not suprising that the manual states that disks created under
Newdos are not guaranteed to be compatible with -LDOS, but we have not experienced any difficulty. We have done some work on
investigating the compatibility of LDOS and the Video Genie and at the time of going to press we have found no incompatibilities. LDOS
appears to run on the Video Genie without any problems at all. LDOS is compatible with either the Tandy or Electric Pencil lowercase
modifications and Scripsit. LDOS is available for the Model | and Model Il1. A Model || version will be available shortly.

£85.00 plus VATand £1.50 P& P.

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage.

MOLIMERX LTD. e

A. J. HARDING (MOLIMERX) - EN

1 BUCKHURST ROAD, TOWN HALL SQUARE,
BEXHILL-ON-SEA, EAST SUSSEX.

TEL: [0424] 220391/ 223636 TELEX 86736 SOTEX G
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b d,l hit
Washington
by mistake.’

Uy mis :

Whether your kind of fun is  Every issue’s packed with pages
saving the World in a war game, of games listings for you to pro-

sharpening your chess strategy =~ gram. And you don’t have to be a
or piloting a 747, computer games computer expert.

reach new levels of exhilaration Each month there’s reviews of
in terms of excitement, intellect new computer and video games,
and dexterity. regular pages on chess, bridge

And, to help you get the most  and mainframe games. Brush up
fun out of your computer, there’s orlearn programming with our
a brand new monthly magazine:  regular workshop, and discover
Computer & Video Games. the fun of creating graphics and

It brings the best entertain- adding sound to the games youin-
ment out of all types of computer, vent yourself. There’salso regular
from personal Sinclairs, Ataris,  brain teasers (some with prizes)
Tandys, VICs, Apples and PET’s plusthe secrets of beating arcade
right up to mainframe IBMs. video machines.



Computer & Video Games is
packed with new levels of stimu-
lation for people who get fun out
of computers.

The second great issue is out
today at all good newsagents.

And on the front cover you'll
find the programmers most use-
ful little tool. A template to run
up and down listings to prevent
you skipping lines.

Saves a lot of de-bugging
time! Using the template, you
can enter what is probably the
silliest competition on which / /

: .
you’ve ever bent your brain. o

| I enclose a cheque/P.O. for £10, (£20 overseas) for |
twelveissues. Computer & Video Games, Bretton
I Court, Bretton, Peterborough PE3 8DZ.

| Name.

| Address_

| - _
| - -l - [ PW2

| Computer |
&Video Games. |

The second issue is at your newsagent now.



MicroValue

EY;

MV1 - aZ80 computer 513;.\\5,5

The MV1 computer kit uses the ubiquitous Nascom 1 Pcb and the
280 CPU. Interfaces are included for television, printerand cassefte.
2K memory, Gemini power supply (drives up to 3 extra boards).
Cherry full ASCII keyboard and Quantum Graphics are also
included. Available with eitheran ASCllversion of the
Nas-Sys 3 monitor, ora Tiny BASIC.
MV1 is expandable to Gemini
80-BUS specification.

MicroValue price

. yoNOWE
N\gg usive £l°5+VAT

MicroValue’s
‘Nascom Sgecial’ SAVE £65

We've puttogether a microcomputer kit containing the Nascom 2,
Nas-Sys 3, Graphics ROM, Bits & PC.'s programmers aid, Gemini 3
APSU, 16K RAM Board and mini motherboard. The resultis a
powerful micro using market proven boards and components.

RRP £405 +VAT
MicroValue price

£340

+ VAT

SHARP MZ80K with SAVE
Super Graphics £200!

The 48K RAM System is offered at arock bottom price with the
Quantum Micros HiRes Graphics which gives resolution downto a
single dotand highres. plofting. Characters are user definable and
the pixel characters actually join. Five free games packages are
included tool

RRP £645 +VAT
MicroValue price

£445

+ VAT

prvrr—

[ s 30 worth of accessories
FREE with every
Epson Printer

MicroValue price

Epson MX80T...... £359 . var
Epson MX80FT1 £399 . var
Epson MX80OFT2 .............cocevcicncnnnns £465 4 VAT
Epson MX100 £575 .var

Buy one ofthe above Epsons from Microvalue and we'll

give youa Pack of Fanfold paper, Spare Ribbon Carridge,
interfacing Documentand Connecting Cord for Multiboard
orNascom. The accessories
areworth £30 butyou
canhave them
absolutely FREE.

pant® SAVE
Nascom IMP + Graphics
Only £199+VAT+ P £156

MicroValue has siashed the price ofthe 80cps, 80 column IMP dot
mo:'[i\x printer.'And o'dded Imprint's high res. graphics and double
width character option.iMP has

bi-directional prinfing and M?;:&;ﬁi ;xg

friction/tractorfeed.
£1 99 + VAT

NASBUS Compatible DOUBLE
DENSITY Disk System -
Available Ex Stock

With hundreds in daily use the Gemini Disk system is now
the standard for Nascom and Gemini Multiboard systems.
Single or twin drive configurations are available, giving
350K storage perdrive. The CP/M 2.2 package supplied
supports on-screen editing with either the normal Nascom
orGeminiIVC screens, parallel or serlal printers, and auto
single-double density selection. An optional alternative to
CP/M is available for Nascom owners wishing to support
existing software. Called POLYDOS 2 itincludes an editor
and assembler and extends the Nascom BASIC to include
disk commands.

Single drive system
(G809, G815/1)

£465 . var

Double drive system
(G809,G815/2)

£690 . var

CP/M 2.2 package
(G513)

£100 . var

Polydos 2

£90 . var




MicroValue

- =

. qq\ue
Melswe
MV2-Twin Z80A
Controlled Development Computer

The fully built and tested MV2 microcomputer is controlled by two
Z80A miicroprocessors. Interffaces include R$232, cassette, 2 x 8 bit
parallel ports, and graphics including programmable graphics. It
provides 80 x 25 screen format and includes 64K RAM, Integral PSU
and full ASCH keyboard.

Software written to run under the RP/M ROM based monitorcan
be transferred to disk to run under CP/M at a later date. This ugged
computeris idealfor
educational and industrial
environments and is
supplied withthe
advanced COMAL
structured BASIC.

SAVE
£76.50

MicroValue price

£595..

MV3-Low Cost SAVE
Business System £91.50

Acomplete, fully built, double disk based CP/M version of MV2
system. Supplied with VDU and keyboard. Full CP/M software library

available.
MicroValue price only

The MV3iis a highly reliable system of
£1550...

modulatorinternal construction backed by
YOURLOCAL

the tull MicroValue warranty.
MICROVALUE
DEALER

All the products on these two pages
are available while stocks last from

*MicroValue
Warranty

All products, except kits, sold by
MicroValue dealers are supplied with

12 months’ warranty and will be
replaced or repaired by any dealer
(evenityou didn't buyitfrom him)in the
group in the event of faulty manufacture.

(Mait order enquiries should

and packing cosfs.) Access and
Barclaycard welcome.

the Microvaluedealers listedonright. 700 Burnage Lane, Burnage,
telephone for delivery dates and post

. _.oNa\e
MV3 WP System

Word Processing
System for only

£2550.

By combining the power of the
MV3 and the popular CP/Mword
processing package wordstar, and
then adding the Olympia daisy-
wheel printer, we can now offer
a systemfor computerised
lefter and report writing,
catalogue and price list
compilation, etc., etc., as well
as handling ali the data
processing functions

ofthe MV3.

MicroValue
Business Software Package

Afully integrated business package is available forthe MvV3
and MV3WP systems and includes Saies, Purchase, and

Nominal ledgers and Stock Control, plus all
documentation. MicroValue price - £4 oo
+ VAT

New Software for Nascom Systems

POLYDOS 1 Adisk operating system for use with Nascom 1 or 2 and Gemini G805 Disk
Systems. Anincomparable and extremely well presented DOS that includes an editorand
assemblerand adds disk commands to the Nascom BASIC.  MicroValue price £90 + VAT

MATHSPAK Double precision maths package on tape. Microvalue price - £43 + VAT
MATHSPAK Handler Usedin conjunction with MATHSPAK. Microvalue price - £9.95 + VAT
Command Extender For use with MATHSPAK it extends BASIC's reserve word list.

MicroValue price - £9.95 + VAT

Logic Soft Relocater An integrated assembler and disassembler package which allows
disassembly and reassembly from anywhere on the memory map.
Microvalue price - £43 + VAT

SAVE'MORE MONEY,

Standard Firmware for Nascom at Reduced prices

NASPEN .. .RRP£30 + VAT MicrovValue price £20 + VAT
Nas-Sys3.................... .RRP£25 + VAT MicroVaiue price £20 + VAT
NasDis + D-Bug (EPROM). .RRP£50 + VAT MicroValue price £30 + VAT
NasDis + D-Bug (TAPE) . .RRP£40 + VAT MicrovValue price £20 + VAT
Imprint. e .RRP£30 ~ VAT MicroValue price £20 + VAT
Bits & PCs Prog. Aid . .£28 + VAT MicrovValue price £20 + VAT
80 x 25 Video for Nascom

Nascom owners can now have a professional 80 x 25 Video display by using the Gemini
G842 intelligent Video Card with onboard Z80A. This card does not occupy system
memory space and provides over 50 user controliable functions including prog.
character set, fully com patible with Gemini G805 and G815/809 Disk systems. Built and

tested £140 . var

TARGETELECTRONICS
16 Cherrylane,Bristol BS1 3NG.
Tei:(0272)421196.

INTERFACE COMPONENTS LTD.

BITS& PC'S
4 Westgate, Wetherby, W.Yorks.
Tel:(0937) 63774.

ELECTROVALUELTD. Oakfield Corner,Sycamore Road,
Amersham,Bucks.
Manchester M19 1NA. Tel:(02403)22307.TIx:837788.

28 St Judes, Englefieid Green,
Egham, Surrey TW20 OHB.
Tel:(0784) 33603. TIx:264475.

404 Edgware Road, London W2,
Tel:(01) 402 6822.
Tix:262284 (quote ref:1400).
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Sigmalechnical Press

The UK Software Publisher S

New Books:

BYTEING DEEPER INTO YOUR ZX81

by Mark Harrison

The ZX81 Microcomputer is now, debatedly, the fastest seling personal computer in the U.K. Unfortunately, the user’s manual cannot answer all the
questions and problems that arise when using the ZX81. Also. the user’s manual gives the distinct impression of being written by an engineer, for
engineers . . . not for the average user of the ZX81. The only way you can see the manual is by buying the machine!

BYTEING DEEPER INTO YOUR ZX81 supplements the ZX81 manual and provides an excellent introduction to computer programming. It starts from
first principles, and, by reference to over 30 carefully graded examples, progresses to some of the most advanced techniques useable on this computer.
it presents detailed projects and programs for the user to solve; each of these is suitable for domestic use (e.g. games, personal data banks, and
homework aids).

0905 10413 7

PRACTICAL PROGRAMS FOR THE B.B.C. COMPUTER
AND THE ACORN ATOM

by David Johnson-Davies

December 1981 150 pages £4.95

Approved by Acorn for use with the ATOM, this book contains 20 practical programs for a wide range of different applications, ranging from
mathematics and graphics, to language manipulation, and games. The programs are explained in great detail so they can be tailored to individual
requirements, and many of them could be translated to run on other microcomputers.

The book is intended for owners of the Acorn ATOM and BBC Proton who understand how to enter and run programs, but do not necessarily consider
themselves fully acquainted with BASIC or machine code. Many of the programs will run on minimum ATOMs, although some of the programs

require a machine with the full 12k of memory.

0 905 10414 5 December 1981

SOFTWARE SECRETS
Input, Output, and Data Storage Techniques

by Graham Beech

This book is designed around the Sharp MZ-80k microcomputer, and
approved by the Sharp Electronics (UK) Limited company. The machine is
typical of many personal microcomputers, and this book clarifies many
aspects of the manuals, while giving insight into programming
techniques that are useful on any machine.

There are many books on BASIC, but this book takes a uniquely different
approach; most people can cope with routine programming, but the
things that cause real headaches are: How can acomputer interact with a
user for the inputting of data? What is the best way of displaying data,
either printed or graphically? How can data be stored efficiently in files
on cassette or disk?

The book enables the user to build his own library of programs and
subroutines to make his programming easier. Major topics covered are:
String handling; Formatted output; Menuinteractions; Screen handlers;
Computer graphics and animation; Sequential files; Stock control files;
Direct access files; Hashing methods; Linked list files; Index sequential
files.

0905 10414 5 December 1981 160 pages £5.95

Also available . . . .

LIVING WITH THE MICRO by Martin 8anks £4.50
COMPUTER PROGRAMS THAT WORK

3rd ED. by ).0. Lee and G. Beech £4.95

125 pages £5.95

PRACTICAL PASCAL FOR
MICROCOMPUTERS

by Roger Graham

Unlike other Pascal books, which are concerned with general aspects of
the language for all computers, this book is uniquely concerned with
Pascal implementation for popular microcomputers. Therefore, it takes
the reader fromthe stage of designing the solution to a prablem, through
writing the solution in Pascal, right down to entering itinto the machine.
This is an important progression, as most microcomputer users know
BASIC but need a new attitude to programming in Pascal.

The book begins with an outline of the architecture of a microcomputer,
as it affects a Pascal Programmer. A description is then given of how to
enter and edit programs and then compile them on the following
machines:

PET  ACORN ATOM  APPLE

The Pascal language is illustrated with examples that will run on each
machine, with machine differences highlighted.

The book includes a section on testing the correctness of programs, and
making alterations. A top-down approach is used which leads to the
writing of correct and readable programs.

0905 10417 X January 1982 170 pages £6.50

SUCCESSFUL SOFTWARE FOR SMALL
COMPUTERS by Graham Beech

£5.95

Please write for full details of the SIGMA forthcoming publishing programme to
John Wilson, Product Manager, John Wiley & Sons Ltd., Baffins Lane, Chichester, West Sussex
or Dr. Graham Beech, Sigma Technical Press, 5 Alton Road, Wilmslow, Cheshire.

Distributed by

John Wiley & Sons Limited
Baffins Lane - Chichester - Sussex PO19 1UD England
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—COMPUTER PLUS WATFORD—

At last! Watford now has a computer shop offering a wide range of personal computers PLUS
a variety of related products and services.

The COMPUTERS.

e Acorn Atom

e Commodore VIC, 4000 & 8000

e Sharp PC1211, PC3201, MZ-80B, MZ-80K (special price!)
e Texas T1-994

The PLUS.

e peripherals

« software and supplies

e business systems

e books and magazines

« computer chess and games

and, above all, friendly advice and service from people who know about computers. Give us a
call - or, better still, come in and have a chat or a browse. We’re opposite Trewins in the
Queen’s Road - close to the car parks.

-COMPUTER PLUS

47, QUEEN'S ROAD, WATFORD, HERTS. WD1 2LW  TEL. WATFORD (0923) 33927

TAPES INCLUDE

PRIME FACTORS
AT PHABETICAL
STOPWATCH
BATTLESHIP
JUNGLE SNAP
ATRCRAFT LANDER
+ & —

X & =+

GRAPH PLOT

Full instructions
included

Send cheque/postal order to,4
R H Electronics (Soft) /

7
Simply remove your existing Chesterton Mill A
1k memory chip and insert French’s Rd

the new 2k chip. vt
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% i EG3000 Seri
~ Video Genie ==~

WITH " 16K user RAM plus extended 12K Microsoft BASIC in ROM °Fully TRS-80 tevel |l soft-
ware compatible *Huge range of software already available °Selt contained, PSU, UHF
modulator, and cassette *Simply plugs into
video monitor or UHF TV “Fuil expansion to
disks and printer ° Absolutely complete

just fit into mains plug.

STILL ONLY

£299 ...

The most compact 80 column impact
graphic-dot printer available -
ata very compact price

/ 16K

GP80

by seikosha

Graphics, Normal and
Double- Width Characters
can be printedon the
same line. Pine Feed
Tractor is equipped as
standard.

Two Line-Feed
Commands (1/6 and
1/9inch)

Print on Plain Paper with
two copies

Continuous Self-Inking Ribbon for easy handling
Centronics type Parallel Interface standard

Wide Range of Optional Interface Boards
Self-Test Programme standard + VAT

- Acorn Atom

€150

Y W and pho

Unique in concept —
the home computer
that grows as you do!
Special features include

, *FULL SIZEDKEYBOARD
*ASSEMBLER
Simple to build, simple to operate. AND BASIC
A powerful, full facility computer *TOP QUALITY

with all the features you would
expect.
Just connect the assembled -com-
puter to any domestic TV and
power source and you are ready
to begin.
Full-sized QWERTY keyboard
6502 Microprocessor Rugged
injection-moulded case 2K RAM
8K HYPER-ROM 23 integrated
circuits  and sockets Audio

MOULDED CASE
*HIGH RESOLUTION
COLOUR GRAPHICS

cassette interface UHF TV out-
put Full assembly instructions

£120 . ...

Fees The Second Generation
Personal Computer
[

DAl

Highest performance-lowest price

*48K (8080A) *Full ASCII Upper & Lower

*16 Colours or shades of Grey Character Set

*Multiple High Resolution Graphics  *Unique graphical — Sound
Modes (64 x 71, 129 x 159, 255 x 335} Commands for Smooth Music,

*Character mode (60 x 24) random frequencies &

*Split Screen Modes enveloped sound!

Personal Rzzfcz’r'“;
Computer + VAT

TANTEL PRESTEL Aculab |
ADAPTER Floppy Tape
Enables you to receive The tape that behaves
PRESTEL on any Black like a disk.
& White or colour T.V. Connects directly to TRS-80
level 2 keyboard. Operating and
file handling software in ROM
£170+ VAT 8 commands add 12 powerful
COMMODORE functions to level 2 BASIC. No
buttons, switches or volume
COMPUTERS controls. Full control of all
ig; ?g.( 245;2 functions from keyboard or
Per 221 ess0 | e Maniars drcin v
PET 8032 £895 . :
DISK DRIVES forall TRS 80
4040 £695 & Video Genie owners
TRS80 2165
PRINTERS version:
EPSON TX80B (inc. I/F & Vid
cable) g299 | Video 2170
EPSON MX80F/T 3951 Genie :
ANADEX DP8000 £495 =
ANADEX DP9500 rgos | Please add £10 Securicor
ANADEX DP9501 £995 | delivery charge to all
computers etc.
VIDEO MONITORE%S Plus 15% VAT on all prices.

[] The Paper Tiger 460 sets new standards

Paper Tlger 460 by sncorporating many features previousiv

only avalable on units costing much more

Features like a specially developed nine wire ‘staggered column’ head which overlaps the dots

of each matrix character with just one pass of the printhead giving a dense. high quality prnt
image without reducing the units 160 c.p.s. orint speed '

t also offers a bi-directional iogic seeking device 10 enhance its print OPLUNUSAUON charagter

istics and wide range of ‘print versatility’ features such as mono or proportional spacing, auto-

matic justiication, programmable horizontal and vertical tabbing and ‘fine’ positioning for

Paper Tiger 560 £695 ‘- VAT

The Paper Tiger 560 1s the first printer which bridges the gap behtieen convenitonat matein
and ‘daisy wheel’ types offerning quality punting at a relatively low price

Full "width’ 132 column printing at 160 v.p.s.. d uNAQue Mne wire staggered  print fiead
diractional printing, an inbuilt tractor feed and a host of selectable features set it apart frons
ordinary matrix printers.

Plus for even greater versatility a full dot plot graphics
tacility if supphea which includes a 2K

bufter

10" BLACK & WHITE

10" GREEN SCREEN £95

Freepost, The Bath Computer Centre, l‘f

29 Belvedere, Lansdown Road, BATH BA1 1FP.

Tel: Bath (0225) 334659
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BOOks & bits Books Manuals

Diskettes ribbons Paper

chips {2114 x 2 1K) £4 pair.
RS232 to Centronics interfaces £40 etc. etc
A variety of second-hand computer
equipment usually available,
spares, repairs and service.



microware

London Ltd

roware

London Ltd.

microware fnlle

onaon

. WORDSTAR at £195.00 MX 80 & 100s from £275.00 |
Models DD.QD. DT HD. 64K Mail Merge. Data Star. Data Base. :
from 320K to 6Mb Solicitors’ accounts. NEC, TEC
at Low Low prices from £1599.00 Accounting packages. & OLYMPIA SCRIPTA
True decenders. Graphics. : (Sales. Nominal purchases. Letter quality printers From £645.00
Parallel port for printers & o Payrole. Stock control. VAT reports.) 8

Hard Disk also available. Full range available

Any popular software supplied.

DISK LOW LOW PROTECT

STORAGE [pGifzie]  wmmceion

. i S
e open 7 days PRINTERS
80 disk system at £19.95 Mall Ol'del' V.D.U.s
5.25" & 8" available Dealers enquiries Welcomed. ‘With Mic.ro“:are.'&

Carrying handle & security lock
Indexing systems from £1.50

DISK

PHONE 01-346 8452 Cover Craft Dust Covers from £6.95

ACCESSORIES i\, 1 4.".(®)5] % ¢

u Thimbles, Daisy Wheels.
Double density. single & double sided Multi-coloured Ribbons. 5.25" Single sided si .
5 ; ) | gle sided single density £1.59 each
drives with power supply & enclosure at Low Low Low Prices. ,, = g
5.25” single unit at £175.00 Eos st rieticls! 5.25” Double sided double density £1.99 each
5.25” dual unit at £295.00 Also Listing Paper. 8" and Full range available
double tracking. 5 & 10 Mbyte Hard Disks Terms: P&P £1.00 media. including WABASH & DYSAN

SR RN CE g D UL B Please add 15% VAT to total payment.
Aicroware (London) Ltd.. § Western Court. Huntly Drive. London N3 INX

~ THESTYLIST

‘ahighquaiity daisywheel printer

®V24/RS232 interface
® Proportional spacing

@ Bidirectional/ logic seeking

®Wide range of type styles and international languages

Trade/OEM Discounts available

Write or call for further information:
Butel-Comco Limited, Garrick Industrial Centre, Garrick Road, London NW9 6AQ. Telephone:01-202 0262. ]
Technology for business
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The suppliers of the first Basic Compiler for the Pet,
Oxford Computer Systems (Software), proudly announce:

ETSPEED *

the first of a new generation of Basic Compilers for Commodore systems. PETSPEED is a
fully compatible, optimising Basic Compiler for Commodore Systems. Programs written in
Pet Basic may be compiled WITHOUT alteration to give a highly efficient object program
saved as a program file on disc.

PETSPEED supports advanced features previously only available on much larger systems:

e OPTIMISATION — this feature, previously provided only on large computers, results
both in smaller programs and much faster code.

® DATA — in addition to FLOATING POINT, STRING and genuine INTEGER arithmetic,
the Compiler uses extra internal data types. Although this is completely transparent to the
user, it allows many operations which would otherwise be carried out in floating point to be
executed in integer arithmetic. This means FASTER code and more efficient operation.

e COMPATIBILITY — any Pet Basic programme can be compiled.

e LONG VARIABLE NAMES — meaningful variable names can now be used in Basic
programs allowing easier DE-BUGGING and maintenance.

® SPEED — Compiled programs run at up to 40 TIMES the speed of Pet Basic.

® PROGRAM SIZE — the size of long programs is considerably reduced leaving room for
extra code and data.

® COMPILING SPEED — PETSPEED is driven entirely in machine code giving a
Compiling Speed of 2 LINES PER SECOND.

® USER SUPPORT — in addition to the fuily Comprehensive manual, a telephone and
postal enquiry service is available to answer questions from users of PETSPEED.

@ AVAILABILITY — use PETSPEED for all your 8000 series programming including the
NEW 8096.

Also available from OXFORD COMPUTER SYSTEMS (SOFTWARE):

COMPILED INTEGER BASIC — a very fast Integer Compiler for ALL Pet models. Compiled
Basic is for those applications where the speed of the machine is required without the
inconvenience of assembly level programming.

‘“admirably fast code . . .”’

“’exciting extracommands . ..”"  Printout
{the Pet users magazine)

Compiled basic is already widely used in education and research. It is ideal for applications
that do not require floating point arithmetic e.g.

e DISC HANDLING — disc operations in Compiled Basic are much faster than in Pet
basic. Compiled Basic provides a set of extra IEEE commands to speed up the process even
further.

e FAST INPUT/OUTPUT — Compiled Basic is ideal for fast I/0 such as Datalogging,
driving fast peripherals etc.

® POKING THE SCREEN — poking to the screen is incredibly fast in Compiled Basic.
This, together with the PLOT command makes Compiled Basic ideal for any graphics
application.

® SEARCHING and SORTING — large quantities of data can be processed at real
machine code speed.

® SPEED — Compiled Basic programs run at up to 150 TIMES the speed of Pet Basic

WHICH COMPILER IS SUITABLE FOR YOUR APPLICATION?
At Oxford Computer Systems we can advise on which Compiler is most suitable for you.

PETSPEED for 8000 series £225.00 COMPILED BASIC £150.00
PETSPEED for 8096 series £300.00 (for all Commodore Systems, including COMPUTHINK drives.}

* SPECIAL OFFER: PETSPEED 4or 8000 series PLUS COMPILED BASIC for just £300.00
(if your order is received before 31st December 7987)

For further details contact:

Oxford Computer Systems (Software) Ltd.

7 & 8 Park End Street, Oxford OX1 1HH Telephone: Oxford (0865) 722872




THE SEED SYSTEMI19

ducts

A 6809 BASED SYSTEM SUPPORTING EITHER MINI-FLOPPY OR
FLOPPY DISK MEMORY SYSTEM CHOICE OF TWO POWERFUL DISK
OPERATING SYSTEMS

0S-9 DOS69

TRUE MULTI-TASKING/MULTI USER SINGLE USER

FAST BASIC INTERPRETER/COMPILER BASIC

PASCAL EDITOR/ASSEMBLER
EDITOR/ASSEMBLER DOS 68 EQUIVALENT

STYLOGRAPH WORD PROCESSOR

WIDE RANGE OF TERMINALS PRINTERS AND ANCILLARY EQUIPMENT
NATIONWIDE MAINTENANCE

PERSONEL TRAINING

RAM EXPANDABLE FROM 32K TO 1 MEGABYTE

microcomputenr pro

PRICED FROM £2515

INTERESTED? THEN CALL US FOR YOUR DEMONSTRATION FREE
OF OBLIGATION.

SEIPD

STRUMECH

PORTLAND HOUSE, COPPICE SIDE,
BROWNHILLS, WALSALL, W. MIDLANDS.
TEL 054 33 78151 TELEX 335243 SELG
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NUMBER ONE
IN JAPANESE

S,

Best possible quality + best possible price = EPSON + MICRO PERIPHERALS (Europe’s leading Epson Distributor)
for the best of both worlds.

The above machines have many more features including interfaces for Apple, PET (with PET Graphics), TRS80,
Sharp, NEC, Hitachi, Nacom, Acorn, Super Brain, Video Genie, BBC Micro etc, some have correspondence quality printing
and multiple character sets including international lariguages. Ring lan today for full details and specifications

and printout samples. All machines usually ex-stock with next day delivery plus 12 months no-quibble guarantee.

9x9 Paper Handling | ¢ .., |Max. Paper Width %Iegsh High
Matrix | eriction | 1ractor | 80 CFS 10” 15%" | Graphics Gearing

MX80T [ ® ® ®
MXB8OF/T-1 LR o W o o
MX80F/T-New Type 2 o o [ ) o o o
MX82 [ (& [ o @
MX82F/T ® @ ® ® [ ® @
MX100 e L L ® o L ®

Wholesalers and Distributors of quality Japanese Micro Products,

Micro Peripherals Wd.

61 NEW MARKET SQUARE, BASINGSTOKE, HANTS. Telephone: Basingstoke (0256) 56468

Japanese Office: 101 Abe Bldg. 4F, 2-42 Kanda Jinboche, Chiyado-ku, Tokyo, Japan.

The largest printer dealer network in the UK — are you an Epson Dealer?

= PCW 33



—Plete & Pam Computers

APPLE SYSTEM SALES AND SERVICE
IN BOTH LONDON AND LANCASHIRE

Competitive Quotes and Personaf Service
Ring Chris Gillard in London — Pete or Pam Fisher in Lancashire

Now over 500 items for APPLE in stock

CHRISTMAS GAME SPECIAL
Buy any five games — DEDUCT 10% off the total price ,01

Full catalogue and description are available

Apple Galax:an — Galaxy Wars -~ Head-On — Galactic Revolution — Galactic Trader -- Galactic
Empire — Mystery House — Bridge Parter — Checker King Gammeon Gambler - Rouiette
Craps — Apple 21 — Puckman — Giobal War — Space Warrior Apple Typhoon — Sneeke:s
Galactic Attack — Gorgon by Nasir Allat£12.95
Microsoft Adventure — ABM — Dog Fight — Phantoms Five — Orbitron — Pulsar — Microchess
2 — Odyessy — LA Land Monopoly — Morloc s Tower — Rescue at Rigel — Space
Trilogy of Games — The Pnsoner ~- Raster Blaster Autobahn — Space Raiders Tawalas
Last Redoubt — Gamma Gobiins — Apple Panic — Cops and Robbers Allat £14.95
Computer Conflict — Computer Quarterback — Cartels and Cutthroats — Space Album Bill
Budge 3D Graphics Tutor - Cyber Strike — 3 Mile Island — Adventure Hi Res Soccer
Temples of Apshar — Hellfire Warrior — Zork — Computer Baseball - President Elect — The
Battle of Shiloh — Tigers in the Snow — Warp Factor — Computer Conflict Allal £20.95
Computer Air Combat — Computer Ambush — Computer Bismark — Operation Apocalypse
Torpedo Fire — Shattered Alliance Allat £29.95
OLYMPIC DECATHLON from Microsofl £12.95
Superb H:-Res Graphics — Winner of this year’s WCCF prize for creative programming
PLIGHT SIMULATOR by Sub-Logic Disk £19.95
So realistic — you mught feel airsick! — be wamed Cassette £14.95

DRAGON FIRE from Dakin Corp. £29.95

VERSA EXPANDER PORT £12.95
An expansion cable ZIP socket for the Apple game 170 socket allows zero insertion force of
peripherals requiring connection to game socket

SENSIBLE SOFTWARE UTILITIES

Applesoft Programme Optimiser £12.95
Multt Disk 11T £l4,{95
Saper Disk Copy Il £17195
DOS Plus £17.95
Disk Organiser II £17.95
Disk Recovery £17.95
Applesoft Plas Straciared Basic £14.95
DAKIN 5 PROG AIDS 3.3 £49.00
PASCAL SHOOTER £79.00
If you want to fearn Pascai this s the package to use — complete with two disk

PASCAL PROGRAMMER £79.00
The Pascal programmer's dream — all the utilities you wanted to use but never had time to write
RAMCARD £99.95

A 16k Expansion card for you Apple It will provide additional memory for Visicalc load integer
from a System Master and is fully compatabie with Appie s Pascal System The only board with
Neon Read/Write indicators The only card wilh data bus lines for faster data retneval

RAMEX {6 £89.95
UK entrant to the expansion card market — does not need to be ribboned 1n the memory area
MEMORY MANAGEMENT SYSTEM £29.00

A utility that moves DOS onto 8 16K expansion card — freeing motherboard Ram space for larger
programs

280 SOFTCARD ) £195.00
A Z-80 microprocessor for Apple comes with CP/M operating system and Microsoft Basic 5
COBOL 80 £299.00
FORTRAN 80 £109.95
BASIC COMPILER £199.00
ASSEMBLY LANGUAGE DEVELOPMENT (6502, BOBO and 280) £79.00
Z TERM £59.00
Software that allows you to emulate tie terminal of your choice whilst using Apple with a 2-80

Softcard
80 COLUMN BOARDS

SUP-R-TERMINAL £195.00
VIDEX £185.00
NEC GREEN SCREEN MONITOR £169.00
WORDSTAR for APFLE £169.00

If you want the best in word processing for Apple then WORDSTAR is the answer Very wel!
documented and great to use Requires the installation of a Z-80 Softcard

MAILMERGE £69.00
Allows you to maintaln name and address lists and merge fields into text 1o form letters etc
SOFTKEY £74.00

(Basic or pascal verslons avallable) A 15 key programmable keypad
Patch for WORDSTAR and SOFTKEY to permit use of programmable pad with WORDSTAR £39.00
ABT NUMERICAL KEYPAD £74.95

VISICALC 3.3 Our Price £105.00
At last — Visicalc on 6 sector DOS 3 3 with 12 addltional commands Enhanced Manual s
included

VISIDEX £105.00
New from Personal Softcard — type in whatever key words. phase dates or numbers you want
the info 1o be associated with and store away

VISITERM £79.00
Allows your p to comr with larger p or other i Link
your personal computer with your company’s mainframe

VISIPLOT £85.00

ally creates high graphs and charts Visuahse data in six different formats
and 6 different colours Data can be directly entered or data files loaded from VISICALC 3 2
VISITREND £129.00
Allows you to perform sophlisticated math operations on a time series data such as stock prices or
production figures Includes multi-line regress cumuliative total percent charge lead/lag moving
averages smoothing and varnous transformations which let you create new time series This
package also includes VISIPLOT

VISIFILE £138.00
New data base from Personal Software

DB MASTER £129.95
The data base with 100 fields operating on mult:-disketie files for large capaclty

DB MASTER Uttlity Pack No. 1 £60.00

Links DB Master with Apple text files and VISICALC 3 3 add delete or change existing DB Master
fields and more

DB MASTER for Corvus — avallable soon £295.00
INFORMATION MASTER — Data Base £79.00
A dream to use has advanced facilities such as global change and calculator mode of entering
figures A system that a novice can use with ease

DATA MASTER £55.00
A unlity for use with INFORMATION MASTER allows the sphitng of a data base system selectivity
change of field types and transfer of pnnt formats

TRANSIT £29.00
A utlity that enables you to itnk INFORMATION MASTER to many files including those created
by VISICALC

PASCAL JOB CONTROL SYSTEM — from High Technofbgy £295.00
A fast sophisticated job control/costing systemn able to contro! costs on 400 jobs providing useful
reports and maintaining 50 cost centres with SO0 sub cost centres Worth its weight m gold!
APPLE HOW TO £29.95
Requires Int Basic or 16K Expansion Card — teaches calculating and programming

REMOTE OPERATING
SYSTEM — ROS

Provides multiple Apple il users with the
capability of utilising the disk storage available
from one control Apple. Up to 127 remote
computers may be connected to one central
Apple containing up to 8 floppy disk drives
starter system (1 central + 2 remote boards)
with software and cables.

£499.00

Single remote board £124.00

64K RAM CARDS

Here at last! Can be used in pairs to emulate
a disk drive.

2 cards and card emulating software. £449.00
Single board £225.00

TASC — THE APPLESOFT
COMPILER

A two pass compiler from Microsoft — the
Applesoft authors. Comes with extensive
documentation and copyable disk. Compiles
to disk so can compile any length of
programme. From 2 to 20 times improvement
in speed. £109.00

THE MILL — A 6809 plug-in
board for Apple

Can run at full speed whilst the 6502 runs at

20% . Comes with either a Pascal speed-up kit

to increase the speed of execution of Apple’s

U65D Pascal or a 6809 assembler. Also

available a debugging utility.

COMING SOON — 0OS9 Operating system.
£249.95

APPLE MUSIC THEORY £29.95
ELEMENTARY MY DEAR APPLE £19.95
Tuition for Children

ECHO I1 SPEECH SYNTHRESIZER £139.95
Based on TMS 5200 chip from T1 — type in speech direct from keyhoard

EXPANSION CHASSIS £399.00
Long awaited — here at last — Moie slots for your Apple

MOUNTAIN CPS — Mulit-function Card £135.00

A bi-directional serta! intetface — paralle! port and clock/calendar card — all on cne board Can
be made 1o use phantom slots

VISIWRITER £149.95
Supetb graphics tablet [rom Versa Computing — you don t have to go 1o the expense of an Apple
Graphics Tablet for graphics capability

VERSA EXPANSION SOFTWARE £20.95
Auxihiary pack for the VISIWRITER includes the ability to draw In fine detall using magnification mode
EPSON MX-80 F/T £398.00
9 x 9 matnx printer with friction and tractor feed

EPSON MX-80 T £349.00
Tractor feed only

INTERFACE AND CABLE £65.00
For the above {non-graphic)

GRAPPLER from Orange Micro £99,00

An nterfare for the Epsont MX-80 and 100 that obeys Apple protocols and has a graphics dump
programme in ROM producing 2 sizes of picture and 360 degrees rotation with positive or
negative image

AIO INTERFACE from SSM £119.95
MACHINE COVERS — only the best material used

Apple only £5.95
Single Disk £2.95
2 stacked disks £4.4S
Apple, 2 disks and 9" montior ar Apple and 12 monttor £8.95
Apple and 2 disk £7.95
Epson MX 70/80 £5.45

Paper Tiger 445 — 460 £5.45
BASF DISKS (for 10) £18.50

Aathorised Apple Sales and Service

LONDON RETAIL, 98 Moyser Road London SWio 65H |
Tel 01677 205277341 —
fasc,sicanc )

|
MAIL ORDER AND DISTRIBUTION, Wangatr Lodge Waingate Close UVISA
Rossendale Lancs BB4 7SO

Tel Rossendale (0206} 227011 L]
Prices do not include VAT Please add 15 VAT w your remittane wtage and packing FREF




What would I dowith acomputer?

GOLF
TO 3/3
REFERENCE OATE BALANCE
BALANCE AT 11 £100
12001 3h £30100
12002 a1 £286.00
12003 5/1 £26100
= - END OF STATEMENT
- PRESS ANY KEY TO CONTINUE
[
Play goll. Estimate your drive force F1 your Bank M. by keeping
on the fairway. your finances at your finger tips.

ONEERIRRCOR e CT

MONOAY
10.00 AM GO TO POST OFFICE
11.00 AM COFFEE WITH
MRS JONES
12.00 AM LUNCH

746 + 967 =

Teach the children maths from
Division to Volume.

*K eepadiary of future appointments
and pasi events.

*Keepthe rundown on friends. everything
from their ielephone numbers to birthdays.

*Catalogue all your collections
from ¢oins 1o stamps.

ORBIT ' o

MR, J. JONES
BE7 HILL STREET
NEWTOWN
POWYS

WALES
NEWTOWN

0886 12345 m

Play Orbitand captaina spacecrall.

G B DEFINITIVES STAMPS

1934 KGV PHOTO 1)
UM FL. Gu
£7900 £750 £370

*Teuch the children multéplication
and play trains at the same time.

Or withina week you can wrile your own
compiex programs.

All you need lo know for £14.95.

The first personal computer

addsupto £69. 9

You'll be surprised how much you
can do with a personal computerand even
more surprised at how little it costs.

We made it our business to find not only
the best-value-for-money computer on the
market, butalso the best books to enable you to
progress from a beginner to an advanced user.
And W.H. Smith is the only retail chain where you

can buy the incredible ZX81.
The Sinclair Z X8l isa masterpiece of design. Which is

why it can carry out programs you'd normally expect from more

expensive computers.

Although the ZX8]1 is fast and powerful, it’s alsosimple to use.
Within hours you can learn to run programs and within a week.you
could be writing your own complex programs. All you need is yourown TV
(any model that receives BBC2) and a cassette player when using
pre-programmed cassettes. And W.H. Smith have a range available from £3.95 each.

So take your first steps in computing at W.H. Smith and make your life easier to run.

WHSMITH

And a great range of bucks

and magazines 1o help you become anexpert.

16K RAM pack expands
the memory capability

by 16 limes. £49.95.
*These programs

require this umt

& wersarrra

C12

Computer
Cassette

Prices correct at
time of going 1o press.

EE

Available at these branches only:- Altrincham - Basildon - Bedford - Birkenhead - Birmingham - Bolton - Boumemouth - Bracknell - Bradford Broadway - Bradford K irkgate - Brent Cross * Brighton - Bristol Broadmead - Bromley

Burgess Hill - Bumley - Cambridge Lion Yard - Canterbury - Cardiff - Carlisle - Chatham - Chelmsford - Chester + Chichester - Chippenham - Colchester - Coveniry - Crawley - Croydon - Darlington - Derby - Doncaster
Ealing Broadwalz_- Eastbourne - Edinburgh - Eltham - Exeter - Gloucester - Guildford - Hammersmith - |1anley - Harrogate - Hartlepoot - Hemel Hempstead - Hlollz_or‘r‘\Cuvur Hull - itford - lpswnch;‘KensLlnglnn ‘ﬁ,‘dd:r’:"ml{f
in, . 3

Kings Lynn -

gsway - Leamington Spa - Leeds - Leicester - Letchworth - Lewisham - Lincoln - Liverpool - Loughb - L 1d - M
Milton Keynes - Newcastie - Newton Abbot - Northampton - Norwich - Nottingham Listergate - Nottingham Victoria - Orpington - Oxford - Peterborough - Plymouth - Pc - Poole -

ft - Luton - M * Maidenhead + M

h - Putney - Read hmond

Por “ Ricl
Romford - Salisbury - ShefTield - Slough - Solihull - Southamipton - Southend - Stafford - Staines - Stevenage - Stockport - Stockton - Stratford East - Streatham - Sunderland - Sutton Coldfield - Swindon - Taunton - Tellord - Watford

Winchester - Woking - Wolverhampton - Wood Green - Woolwich - Worcester- Worthing - Wrexham - York.
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THE EXCEPTIONAL NEW AVL EAGLE II
BUSINESS SYSTEM HAS ARRIVED

The hardware comes complete with 8 software
packages. A fully integrated business system
incorporating order processing, ledger accounting and
stock control. Plus full word-processing capabilities.

As far as we are aware, this is the only business system
available that offers a totally self-contained package at
such an amazing price.

The easy-to-use AVL Eagle Il will reduce your
poperwork, cut costs, give far greater control, and is
designed to expand along with your success.

All for less than the price of a salesman’s car.

Fully-integrated accounting
Take a look at the fully integrated accounting facility.

Nominal | ¢
| - Ledger
T 1 v
Sales Bought P 1
l ’ Ledger Ledger a7
Point e |
of Sale Order
Entry
k 4
[—' Stack Purchose
4——» | Order
a | Contral
> Entry

Just onessingle key entry is automatically entered into
relevant ledgers. There’s no need for manual cross-
reference. This double-entry accounting system with
automatic error checking will speed the updating of all
your financial records and improve cash flow
management.

Word-processing

The word-processing facility lets you enter information
on a standard keyboard, display it on the screen, edit,

rearrange itandstore it, and has the facility to prepare ond
sort mailing lists.
All this information can then be printed out.

Designed for business expansion

The Eogle |l will grow as your business grows. [t is
CP/M°compatible, which means a wide variety of
optional software applications is available off-the-shelf.
Additionally, dota storoge space can be increased as you
require it.

And communication with other computers is also
possible, when connected to the telephone system.

It's really quite difficult putting all the advantages of
the Eagle Il into words, which is why we’d welcome the
opportunity of demonstrating its full capabilities.

Why not arronge a time and place and we’ll do just
thot?

Contact Mediotech Business Systems Division,
Woodside Place, Alperton, Wembley,
Middlesex HAOQ 1XA, England

(Telephone 01-903 4372).

Dealership enquiries welcomed.

The Business System



1. DAISYWHEELTYPEWRITER THE

S —— | EI.E&TRONIC

Anyone whoownsan
Olivetti daisywheel
electronic typewriter 6
and virtually any make
of micro-computeris
in luck!

Because by the
simple,and inexpensive
addition of a Discom
Interface, your type-
writer becomes part
of your micro-computer
systﬁm.

This meansit actsasa computer printer
with correspondence quality print forall 3. DAISYWHEELTYPEWRITER
your text processing requirements. - s —

What's more, the typewriter cansstill be
used as a typewriter —so you get the best
of all worlds,and the cost is onlyaround
£250(excl. VAT).

Just compare that with what you would
otherwise pay out for a word processor, or
a printer; the savings are astonishing!

Contact us for fuller detailsand a

list showing your nearest Discom Upgrade : =
Centre who will handle the work for you. e

2.COMPUTER PRINTER

Y w
5

| |

i To: Discom, Old Manor Farm, Ashton-Under-Hill, I
¢ i Evesham, Worcestershire. Tel:(0386) 881962

|

|

Please send further details about the
Discom Interface Unit.

\
3 NAME
£

POSITION

% ORGANISATION

a3 ADDRESS
|
I L —

A
(N N N N N N N N N __§ _§ ]
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LONDON COMPUTER CENTRE

RADIO SHACK DAISYWHEEL PRINTER Il £950
60 CHARACTERS PER SECOND — THE FASTEST DAISYWHEEL PRINTER
* EXCELLENT PRINT QUALITY — SUPERIOR TO MOST FAMOUS
MAKES * BUILT IN PROPORTIONAL SPACING * LOOK AHEAD LOGIC
* USES RICOH RP-1600 DAISYWHEELS

Heavy duty commercial daisywheel printer,
with high quality printout, coupled with low
noise necessary for office environment * 124
chrs * upper/lower case ' 10/12 chrs perinch
giving 126 & 163 columns * 15 inch wide fric-
tion platien * bolding * underline and a hjost
of other features.

* Centronics type Parallel interface as stan-
dard. * Options: Series interface £60, PET In-
terface £65, APPLE nterface £75.

Other Daisywheel Printers

QUME RO £1550
QUME KSR £1795
NEC RO £1795
RP-1600S £1500

SUPERBRAIN
WITH NEW EXTRA
FEATURES
FROM £1795*

* 16% Greater Disc Capacity
* Faster disc Access
* Auto Repeat on all Keys
* 18 Programmable Keys

Now with mutlti-coloured dedicated
keys for Magic Wand and Wordstar;
the ultimate word processors.
*£=$1.80

CP/M SOFTWARE
WORD PROCESSORS

OPTIONAL BI-DIRECTIONAL
TRACTOR FOR RICOH

RP-1600

RADIO SHACK
DAISYWHEEL 11 £950

EPSON DUAL MODE PRINTERS
LETTER QUALITY & STANDARD DOT MATRIX IN ONE LOW COST UNIT
MX-80 F/T £399 The only full 15" width platten
L printer with dual print modes &
EETES AR RO LT Y built in dot matrix & built in
3 WAY PAPER HANDLING X i-re ElErte
1. Leterheads or A4 v N ¥ : bl
2. Fanfold \ - Full specification as the
3. Paper Rolls
LOW NOISE

MX-80 F/T.
132 COLUMNS PER LINE
JAPANESE RELIABILITY
MX-80 F/T2 £440
MX-100 F/T £575

AUTHORISED TANDY DEALERS

COMPLETE MODEL | 48K

SYSTEM

SPECIAL OFFER: LIMITED PERIOD 48K
System — 16K keyboard, 32K Expansion In-
terface, dual Disc Drives, Green VDU, com-
plete with all cables. £999
16K keyboard with UHF Modulator £375
16K System with VDU & Cassette £475
32K Expansion Interface £289
Dual Disc Drives £399

MODEL I
from £1999 including CP/M

T———

MODEL Il

State-of-the-art generation computer. Over
10,000 already sold in USA. 8 slot bus en-
sures expansion to hard discs and other
peripherals. 76 key professional keyboard.
Self test on power up. CP/M 2.2, TRSDOS

From £550

16K without disc drives
48K without disc drives
48K with disc drives

£550
£599
£1399

With Epson MX-80 and Scripsit
for Wordprocessing

& Level lll BASIC are standard.
CP/M 2.2 enables a vast range of CP/M soft-
ware to be used on the MODEL Il

TRS-80 MODEL | SOFTWARE
ELECTRIC PENCIL (DISC) £60
SCRIPSIT (DISC) £61
SCRIPSIT (CASSETTE) £25
MAIL-MERGE FOR PENCIL
& SCRIPSIT
VAT AID PROGRAMME
CCA DATA MANAGEMENT
SYSTEM £125
FINANCIAL PLANNER/
MODELLING
T/MAKER
TARGET £250
£250  MINI-MODELLER £350

ALL PRICES ARE EXCLUSIVE OF VAT AND DELIVERY
DEALER ENQUIRIES INVITED ON ALL PRODUCTS
43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples }
OPENING HOURS: 11-7 MON-FRI 12-4 SA1 Tel: 388 6991/2
24 hour answer phone; 01-388 5721

WORDSTAR £275

WORDSTAR WITH DEDICATED KEYS £340

WORDSTAR MAIL-MERGE £65

MAGIC WAND £185

MAGIC WAND WITH DEDICATED
KEYS

SPELLBINDER

SPELLBINDER WITH DEDICATED
KEYS

DATA BASE SYSTEMS

OBASE Il RELATIONAL DATA BASE
CONDOR
TIM

CRITICAL PATH
ANALYSIS
MILESTONE

£1799

£250

185 THE SPECIAL LCC APPLE

SYSTEM

48K Apple, Dual 40 Track Disc Drives & 12
Green Screen Monitor £1395
Double Vision 80x24 Card £170
CP/M Softcard £175
16K RAM (Integer) Card £95
Centronics Parallel Card £75
Serial Printer/Communications Card £85

£250
£45

£45
£375
£250

£75

£175
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The unique Computer

Supermarket brings you
computer hardware at

cash-and-carry prices

SHARP, COMMODORE, TEXAS, ATARI and TANGERINE EQUIPMENT
Fully tested before despatch, or collection complete with
instruction manuals, tapes, fitted 13 amp plugs.

SHARP EQUIPMENT
Model User Ram exc VAT  inc VAT Commodore
MZ8OK 20K Ram 350.00 402.50 PET 4032
MZ8OK 36K Ram 380.00 437.00
MZ8OK 48K Ram 399.00 45800 o
MZ8OFD Floppy Disc ~ 589.00 677.35 [—
MZ8OP Printer 385.00 44275
MZ801/0  Input/
OutputUnit  87.00 100.05 |—————" Tan
MZ80B 64KRam  1095.00 1259.25

FREE LEDGER & STOCK CONTROL PROGRAM WITH
EVERY COMPLETE SHARP SYSTEM, i.e. 48K Sharp,
Twin Floppy Disc, Printer & I/0 Unit.
COMMODORE EQUIPMENT Atari 800
THE NEW COMMODORE VIC 20

The one they're all talking about. Full PAL colour
output. 3 voices, 7 octaves, white noise. High
resolution graphics option. And lots, lots more.

Model User Ram exc VAT inc VAT
4016 40 Col. PET
16K Mem 445.00 511.75
4032 40 Col. PET
32K Mem 585.00 672.75
8032 80 Col. PET
32K Mem 755.00 868.25
4040 347K Disk 585.00 672.75
8050 IM Byte Disk 755.00 868.25
4022 Printer 357.00 410.55
8024 Printer 975.00 1121.25
8026 Printer 835.00 960.25
C2N Cassette 47.00 54.05
VIC Personal
Computer 164.35 189.00
TEXAS EQUIPMENT - —
TI-99/4 242.62 279.00 Texas Instruments

{New lower price NOW for PAL European version) TI-99/4
ATARI EQUIPMENT ;

Atari 400 16K 300.00 345.00

Atari 800 16K 560.87 645.00

Full range of peripherals available Qe S

Wl il S L iE ’ __T(:J:::Jmpuler s—u_p;r-m_arket Ltd Unit 8, Southfolds Road,

Micro Tantel Prestel Adaptor  170.00 195.50

Oakley Hay Industrial Estate, Corby, Northants

. s it I I
Full colour output. Connects to any TV. Full British Telecom approval Please send me

Requires British Telecom 96A jack-plug. Gives access to massive Insured shipment arranged anywhere in

despatched 10 you at the address specihed
(An associate company of HB Computers Ltd) All goods offered are subject to Compuler Supermarket conditions of
sale, copies available on request. Registered in Engiand

[}
|
|
gomecomputerbase. Information from Mortgages to Theatres, UK for an additional £14.37 (inc. VAT). VIC ] ModelNo. {ltem  |Price | Shipment [ Total
tocks to Holidays. ) S ¥ D =g 0 o T 1
Telephone us for further information on ease of installation. Atari and .Texas shipped by insured post I = { — ]
All goods sold with full manutacturer's warranty and subject to for £3.50 inc. VAT. [ l :
S i
conditions of sale (available on request). CommOdore Approved‘ Distributor : ¢ - :
ALL MACHINES ARE FULL UK STANDARD. Registered Sharp, Atari and Texas Dealer | | ciose my cheque for £ :
I Or debit my Access/Barclaycard/ - G |
o osee, o 0000000000000 0000, : Diners Card /American Express No mz!) :
> o o ® . . 13 . 0 = |
* * oe L d : : : : : . | :
° o o0 . P P PR S T
: :o . o’. : 5 : : eee : oo o.'. : (Cardhoiders may telephone orders to 0536 744015/6) :
L d L 4 * L4 L ] L ] L ] (Y I ]
° . 0 . 3 . 'y I Signature
o o ®ee® . ®eeen o . : H
LA ® e0ceecveence " : - :
SRR S Resne e ToEhen SN LU D R 3% | damaa 1 - m
= SN et : |
.... : : :olo.. :... :.oo : .....:.. :_...:. :'..0. :... : : = - i _(BLOCK CAPITALS PLEASE) :
: .o o. : : : K : .’ .. : - : % : : : Your remittance shouid be made payabie to ‘Computer Supermarket ;
e 'Y ®oe?® ] se000 O LX) ®0 .o . ® 00000 [ : Ltd’ and shali remain your money until the goods have been \
! |
1
O e : rF\’m‘ e be: th h the Prestel service, Director I'
Unit 8, Southfolds Road, Oakley Hay Industrial Estate, Corby, Northants. i B S . pc\YN !

Telephone 0536 744015/6 Telex COMPSU 341543/4 Prestel No. 400400 e s e S W BTN ]



The Northern Show that means Business

‘A high
quality audience -
we were delighted”

John Bowden, Sales Manager
Research Machines

Comments like this were made by
many exhibitors at the 1981 CHST
Manchester Micro Show — in fact so '

encouraging has been the response ‘
that two exhibition floors have been
made available for the 1982 Show.

If your organisation has not yet
confirmed its booking ring the blfq-o
Online Exhibition department now.
They will reserve your space 3-5 March 1982
awaiting your written confirmation. New Century Hall, Manchester

Online Conferences Ltd., Argyle House, Northwood Hills, HA6 1TS, Middlesex. U.K.
Phone: Northwood (09274) 28211 Telex: 923498
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; | il
OEM SOFTWARE CP/M |

A RANGE OF
ADVANCED SOFTWARE
FOR BUSINESS

AT EXCEPTIONAL DISCOUNTS

OUR DEALERS
SELL PROFITABLE SOFTWARE

Complete CONTACT ANNE ROWE (07073) 32375 [_‘§

Computer
Software 41 Broadwater Road Welwyn Garden City Herts AL7 3AX

Sumliock Bondain
Servicing.\We know

the system.

Sumlock Bondain know your computer. So now you can take advantage of a total sales
That's why it makes sense to have a maintenance and service package from Sumlock Bondain.
contract with us. Then we can take care of your _ gssisa We only sell the best systems — look at
system on a regular basis.Or in the i our range —so it makes good sense that we
unlikely event of a breakdown should want to look after them too.
we'll be with you well within i bk Commodore PET, Apple, Northstar Horizon,
24 hoursto solve the el e AU REF \ Hewlett Packard, Shelton, Xerox Diablo,
problem. ; . i @ Sharp.In fact,you name a system and you'll

A - 2 * A (P : be surprised how much we know about it.
. e i See how we can help. Talk to us on 01—-250 0505.

M\D SumLock Bonbain Lrp.
263 — 269 City Road, London EC1.
~ G Telephone: 01-250-0505 Telex: 299844.
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MICROCOMPUTER SYSTEMS (U.K.)LIMITED

Microcomputer hardware and software
for business, educational, industrial and
scientific application.

COMPUTERS
AND

PERIPHERALS

Full APPLE range
Full COMMODORE range
Instant delivery carriage FREE (U.K.)
for complete systems

DISKS

Finest quality made in Germany, BASF disks

5.25" Single Sided Soft Sectored

Single Density £19.00 (hox of 10)
5.25" Single Sided Hard Sectored

Single Density £19.00 (box of 10)
5.25" Single Sided Soft Sectored

Double Density £24.00 (box of 10)
5.25" Double Sided Soft Sectorey

Double Density £28.00 (box of 10)
Postage and Packing per box fo 10 00.50
Also 8" from £20.00 per box of 10

{all prices ex. VAT)

DHTHI.INH

MICROCOMPUTER SYSTEMS (U.K.) LIMITED
10, Waring House, Redcliffe Hill,
Bristol BS1 6TB.

Tel: Bristol (0272) 213427

Authorised Dealer and Service Centre for

ol ; * commodor
Slllvois compusar (2 00 Reciere

24hr answering service

SOFTWARE
MICROPLANNER

The definitive managerial planning and control
tool that gives mainframe power and
capability on a micro — (Ex. VAT)

£695

COMPUTER
FURNITURE

Laocally made — ‘Shipshape & Bristol Fashion’
superb quality — standard patterns and bespoke.
eg. Wheeled desks fram {Ex. VAT)

P -—--——'_——————~
TO: DATALINK MICROCOMPUTER SYSTEMS (UK.) LIMITED \
Please send: [_] Full Price List \
(] Quotations for (please attach details) |
(] items listed (cheque enclosed) I
I




MICROCOMPUTER PRODUCT)

INTERNATIONAL LTD.

ROOM PCW 8 CAMBRIDGE HOUSE. CAMBRIDGE ROAD. BARKING. ESSEX IG11 8NT. ENGLAND

Telephone: 01-591 6511 Telex: 892395

EUROPE'S LARGEST SELECTION OF MICROCOMPUTER

SOFTWARE, BOOKS AND MAGAZINES FOR THE HOBBYIST,

EDUCATIONALIST, PROFESSIONAL AND RETAILER

GENERAL
Hardware orientated:

Some Real Microprocessors £20.85
6 Updating Supplements for Some Real Microprocessors £20.85
Some Real Support Devices £13.00
6 Updating Supplements for Some Real Support Devices £20.85
Microprocessors from Chips to Systems £9.00
Microprocessor Interfacing Techniques £12.10
1C OP-AMP Cookbook £9.85
RTL Cookbook £4.25
1C Timer Cookbook £7.50
Ciarcias Circuit Cellar £6.00
8089 1/0 Processor Handbook £4.95
The CRT Controller Handbook £4.95
The 68000 Microprocessor Handbook £4.50
16 Bit Microprocessor Handbook £15.95
4 and 8 Bit Microprocessor Handbook £15.95
Software Listings:
Computer Programs that Work £3.95
Home & Economics Programs £16.50
Education and Sclentific Programs £23.00
Some Common BASIC Programs £9.85
Practical BASIC Programs £10.25
‘Protessional Programs: Chess. Medbil. Wdproc £25.00
Business:

Accounts Payable and Accounts Receivable £14.85
General Ledger £14.85
Other:

PIMS: Personal Information Management System £6.50
Buyers Guide to Microsoftware £2.40
Program Design £4.75
Programming Techniques: Simulation £4.75
Numbers in Theory and Practice £6.00
K2 FDOS £15.50
CP/M Handbook £12.10
CP/M Primer £8.45
CP/M Users Guide £10.10
Calculating with BASIC £4.95
Dr Dobbs Journal Voi 1 £15.50
Dr Dobbs Journal Vol 2 £15.50
Dr Dobbs Journal Vol 3 £15.50
Best of Interface Age: Software £9.95
FOR THE 280, TRS-80, ZX81, 380Z

Z80 Programming for Logic Design £6.30
Z80 Assembly Language Programming £13.50
Z80 Instruction Handbook (Wadsworth) £3.50
Programming the Z80 (Zacs) £11.50
Z80 Software Gourmet Guide and Cookbook £10.25
32 BASIC Programs for the TRS-80 (Level 1) 16K £11.10
Introduction to the T-Bug

Guide to TRS-80 Machine Language Monitor) £4.95
0 Programs for the Sinclair ZX80 £6.95
Cambridge Collection for the ZX81 £4.95
A Practical introduction to PASCAL £4.95
The PASCAL Handbook £11.50
Introduction of PASCAL (inctuding UCSD PASCAL) £9.10
SCELBAL-—-BASIC Language Interpreter (Source Code) £10.00
BASIC BASIC £7.00
Advanced BASIC £6.50
Users Guide to North Star BASIC £10.00
Microsoft BASIC (a guide) £7.15
Secret Guide to Computers £4.00
Fifty BASIC Exercises £10.25
PASCAL Programs for Scientists & Engineers £12.70

FOR THE 6502
(PET, APPLE, ATARI etc.)

FOR THE 6800

6800 Assembly Language Programming £7.95
6800 Software Gourmet Gulde and Cookbook £7.85
6800 Tracer—An aid to 6800 Program Debugging £4.50
Tiny Assembler £6.30
RA 6800 ML—An M6800 Relocalable Macro Assembler £17.50
Link 68—An M6800 Linking Loader £6.00
MONDEB-—An Advanced M6800 Monitor Debugger £3.85
8080 Galaxy Game £6.95
SUPER-WUMPUS—A Game In 6800 Assembler Code & BASIC £4.25
Computer Music Book £6.75
Computer Rage (a Board Game) £6.95
Introduction to TRS-80 Graphics £6.30
Take My Computer Ptease . . . (Fiction) £3.25
Introduction to Low Resolution Graphics for PET. Apple TRS-80 £6.00
Starship Simulation £4.50
Microsoft BASIC: University Software Inc., Listings:
Fun and Games Programs 2 £10.45
6502 Games £10.25
Inside BASIC Games £10.25
Introduction to Microcomputer Series
Vol 0: Beginners Book £6.50
Vol 1: BASIC Concepts £9.00
Getting Down to Business with Your Microcomputer £5.50
Getting Involved with Your Own Computer £5.50
How to Profit from Your Personal Computer £6.50
Microcomputer Potpourri £1.95
Hobby Computers are Here £3.00
New Hobby Computers £3.00
Understanding Microcomputers and Small Computer Systems £7.50
Understanding Microcomputers and Smatt Computer Systems

and Audio Cassette £9.25
From the Counter to the Bottom Line £10.00
Buying a Buslness Computer £9.75
You Just Bought a Personal What? £8.75
How to Make Money with Your Microcomputer £7.00
Micro 6502 Journal £1.95
Personal Computing £2.15
Interface Age £3.25
Dr Dobbs Journal £2.15
Compuler Music Journal £3.75
Recreationat Computing £2.15

YTE £3.60
Creative Computing £2.15
Calculators and Computers £1.95
Kilobaud Microcomputing £3.60
Compute—tor the 6502 £2.50
68" Micro £2.15
80-Microcomputing £3.60
On Computing £1.95
S$-100 Microsystems £2.15
Magazine Storage Box (holds 12) £2.15
a) A TMS-9300 Monitor £3.50
b) BASIC Cross-Reterence Generator £1.25
¢) A Micro Word Processor £4.50
d) Tiny' PASCAL in 8080 Assembly Language (‘e needed to use this} £13.00
e) A Tiny' PASCAL Compiler £13.50
1) An APL Interpreter in PASCAL £13.00
g) Computer Assisted Flight Planning £2.35
h) Computerized Wine Cellar £2.00
i) The Design of an MGBOO Lisp Interpreter £13.00

g a2t
1’; ° K ?’Z}

ORDER INFORMATION

service ol £0.15 per page plus p-p plus VAT.

BOOKS; Mosi books are published n the USA and stocked in Brit
Microcomputer Products Lid.

prepaid orders are despatched by relurn ot post,
Ptease add £075 (plus 15% VAT) lowards poslage lor EACH

£0.15 lor each exira tile [over the 5).

MAGAZINES: Magazine back issues thal are notcurrently in stock are ollen
ditticult to obltain. For unavaiiable back issues there is a pholocopying

We aim 10 keep all of Ihese books in stock and as a result of this,

purchased. If purchasing more than 5 books at any one time, please add

ain by
most

book

Best of Micro. Vol 2 £5.50
Programming the 6502 (Zacs) £10.25
6502 Applications £10.25
6502 Instruction Handbook £3.50
The PET Revealed £10.00
Library of PET Subroutines £10.00
32 BASIC Programs for the PET £11.10
First Book of KiM £7.00
PET/CBM Personal Computer Gujde {2nd edition) £11.00
Appie Hl Users Guide £11.50
PET and the IEEE (GPIB) Bus £10.95
6502 Assembly Language Programming £11.85
Some Common BASIC Programs (PET/CBM} £9.85
PET Graphics £T.8.A.
8080 Programming for Logic Design £6.30
8080 Hex Code Card £2.30
8080 Octal Code Card £2.30
8080 Software Gourmet Gulde and Cookbook £7.15
8080/8085 Software Design £6.75
8080 Standard Monitor £8.95
8080 Standard Assembler £8.95
8080 Standard Editor £8.95
8080 Speclal Package: Monitor. Editor. Assembler £20.00
BASEX: A Simple Language and Compi'er tor the 8080 £6.00

PAYMENT. All payment must be in sterling and drawn againsi a UK Bank.
Send Cash. cheque. posial ordeys IMO. Access or Barclaycard No. to'

international Lid.. Room PCW. 8 Cambnidge
House. Cambridge Road. Barking. Essex IG11 BNT Prices subject lo
change due to tluctuations in the dollar rate.

Retailer
and OEM

terms

available

MAIL
ORDER

TELE-
PHONE

CREDIT
CARD
ORDER

* VISIT «

Full
descriptive
Catalogue:

available
£1
deductable
trom
first
purchase

Trade
Enquiries
Welcome




THE MEMORABLE
64k STATIC BOARD

Exported,not imported. -
The ultimate in reliability.

A new high technology product from Transam, the ME3
64K static S100 memory board is the first standard
S100 card to hold a full 64K of static RAM (low
power CMOS 200nS parts). It has the
added advantage of doubling as an
EPROM card for 2516 EPROMs,
and is suitable for allS100
computers.

Designed and manufactured
in the UK and available now.

@ Expandable from 0-64k
of RAM or EPROM in 2k
blocks, one chip at a time.
® Maskable in 8k
boundaries and

selectable in 8k blocks
(FFFFto EOOO

selectable in 2k blocks).

® Phantom disable
implemented.

® RAM and EPROM can be
resident on the same card.

ME3 assembled
with 16k RAM

£1 62 excl. VAT

Dealer and OEM enquiries
welcome. For further details
please contact:

\ | \\\\&“\ | Qn;?

TRANSAM COMPONENTS LIMITED
59/61 THEOBALD’S ROAD

LONDON WC1 '\ w
Tel: 01-405 5240/2113 \ \
Telex: 24224 (Ref. 1422)
1} * Y -
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HOW WE CAN BRING OUR BUSINESS
SYSTEMS EXPERTISE HOME TO YOU.

*2/// 75 L————

A e - =

1
/

N

2

v ‘ |
— J
When you buy a personal computer from RAM satisfaction from his, system: after all who knows
Computer Services. we don't just hand you the box. when a personal user may launch into business?
The full range of our business system expertise is We stock a tremendous range of hardware,
equally available to personal users — advice on choice, software and peripherals — from the Commodore Vic
programming and engineering. and of course full to the Sharp MZ80B. A sample of your choice is
service facilities. There is an ulterior motive — we detailed below. but really, why don't you come and see
want each of our customers to achieve maximum for yourself. We'll be happy to discuss and advise.
CHOICEOF MONTHLY PAYMENTS
MONTHS 24 30 3€
NET VAT Total Deposit APR 342% 33.8% 332%
48K Apple i 725.00 108.75 833.75 83.37 4187 35.62 31.42
48K Sharp MZB0OK 450.00 67.50 517.50 51.75 25.99 22.12 19.51
64K Sharp MZB0B 1095.00 164.25 1259.25 125.92 BEIAN) 5383 47.48
5K Commodore VIC20 169.57 25.43 195.00 19.50 10.48 9.09 g.13
16K Commodore Pet 460.00 69.00 529.00 52.90 2842 24.66 22.04
INSTANT CREDIT UP TO £750

QUANTITY DISCOUNTS

m =

COMMODORE PET '
South West Technical Products 0
5109 Computer System including @?g&
128K RAM. 2 Megahertz
processor with full uniflex
operating system and 2%z

megabytes disc storage on RAM Computer Services Lid.
8" disc drives.

: . 15-17 North Parade
VvIC20 Special Offer Price ERnoeTh sl
Zcommaodore £3995 + VAT Telephone: (0274) 391166
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TOUGH QUESTIONS
YOU SHOULD ASK
BEFORE BUYING
A MICRO.

1. Is it easy to use?

2. Are the programs versatile?

3. Is it absolutely reliable?

4. Does it have a national network of
distributors and dealers offering
full service and support?

5. Is it competitively priced?

6. Can you see proof of performance?

With the new Adler Alphatronic the answer is ‘yes” to all FREE
these questions. Because Alphatronic is the micro that wos With model P1: a two disk basic teach-in course worth £85.
specially designed for the small businessman. To cut paperwork,  With madel P2: a two disk data retrieval program worth £120.
cope with accounts, payroll, stock control, VAT — and generally Send back the coupon and we’ll tell you how Alphatronic

make business, and cash, flow more smoothly. When itcomesto  could be the answer — your answer.
versatility, price, retiability and performance, Alphatronic is
outstanding value.

The Alphatronic P1 costs £1600* and includes a 2000
character screen, keyboard, integral double density floppy
disk unit and CP/Mt disk ond manual. Alphatronic P2 complete
includes 2000 character screen, keyboard, two integral double
density floppy disk units together with a dot-matrix printer,

CP/Mt disk and manual and costs-£2345. *
* Prices exclusive of VAT, + Trade mark of Digltol Research Corp U
v

alphalronic

ADLER's NEW £1600 MICRO. BRILLIANTLY SIMPLE ALPHATRONIC.

Alphatronic Division, TRIUMPH ADLER (UK) LTD.
(formerly Adler Business Systems Ltd. )
27 Goswell Road, London ECIM 7AJ. Tel: 01-2501717.

Please send me further details on the Adler Alphatronic. 1
Name. |
Company
Address I
I Telephone . l
Printer notincluded on P1 model ot £1600. _PCW/12/81

IBS 81 October 20-29. Hall 4 Stand 321.
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TODAY’S

BEST

PRICE
PERFORMANCE
RATIO
FROM A
MICRO
COMPUTER

FROM

Standard Model 64K RAM/320K DISK

directly to your Superbrain.
12 month warrant
included in price.

Software Options: we market a full supporting
range of standard languages. including. BASIC
@£175. FORTRAN @ £225. PASCAL @ £225.
and CIS COBOL @ £425. We have a growing
and comprehensive library of software
programmes available:

Incomplete Records for Practising
Accountants @ £750

Massive storage capability is available with the
8in. Winchester Micropolis 7MB — 358 Hard Disk
from £3500 including a controller to connect

OQUPEXBRAIN

MASSIVE DATA STORAGE WORDPROCESSING
SY STEMS A complete wordprocessing

system including ‘Word Star’ and *‘Mailmerge’,
standard Superbrain, Diablo 630 printer, training
and up to a day’s installation for around £3850.

‘ e
—_—

Graphics - Hardware @ £435 with Software
from £80

Integrated Accounting System - Stock Control
@ £350. Order Entry and Invoicing @ £350.
Sales Ledger @ £450. Purchase Ledger @
£450. General/Nominal @ £400. Name &
Address @ £250. Complete Package so far

@ £1650 plus Payroll @ £500

MICROS LIMITED
KGB Micros Ltd., 14 Windsor Road, Slough, Berks. SL12EJ Tel: Slough 38581

Prices exclude V A T and are subject to fluctuation please phone 1or an up-to-the-minute quote

o W oun SR

ALTERNATIVE MODEL:
‘QD" 700K DISK £2150

Financial Modelling - T/Maker @ £155 and
Micromodeller @ £645

Data Base Management-DMS @ £400
Word Processing - Wordstar @ £250 and
Mailmerge @ £75

Also available — Form Creation. Debugging etc
Alternatively we will design and implement
software packages to suit your specific needs
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( SPOCK: “Computer! Calculate the value of Pi to ten thousand decimal places”. )
COMPUTER: “Working . . ." '

CAN YOUR COMPUTER SPEAK?

The WIDEBAND SPERKEASY speech synthesiser adds voice response to any

for Only £69 -+ var

% COMPLETE MANUAL WITH
DICTIONARY, SAMPLE
SOFTWARE AND TUTORIAL
ON SPEECH PRODUCTION.

% UNLIMITED VOCABULARY
% EASY TO PROGRAM
% LOW MEMORY OVERHEAD

Also includes high flux speaker and power supply, all housed in high quality wood
cabinet, with volume control and rear pitch control.

Programmed with simple phonetic codes. Apart from the obvious applications of
voice response in manufacturing, testing, blind terminals etc., this product also
teaches a great deal about linguistics and speech production.

Software is available in BASIC and Z-80 and 6502 assembly for direct input in

For your nearest dealer contact:

LA subsidiary of Sands-Whiteley Research and Development

computer with a parallel port including PET, APPLE, expanded ATOM, HORIZON etc.

PHONETIC SPELLING closely: related to the ARPABET international phonetic alphabet.

m'DEBWAD PRODUCTS, CAMBRIDGE RD.,ORWELL, ROYSTON,HERTS.

o

TEL: 0223 208017

/A‘ Cambridgeshires ;|
T Computer ‘i}.‘-'-:{i_‘“f,u_'
I.A.SYSTEMS LTD. SReetll oS i e %‘

----------

OFF THE SHELF TURNKEY SYSTEMS BASED
ON THE NORTH STAR HORIZON.

* OVER 200 APPLICATIONS SOFTWARE
TITLES INCLUDING WORD PROCESSING,
ACCOUNTS, STOCK CONTROL, PAYE,
DATALOGGING ETC.

* DEVELOPMENT SYSTEMS WITH FULLY DOCUMENTED
HARDWARE.

* NORTH STAR DOS, CPM 2.2 AND FORTH READY CONFIGURED.
* TRAINING AVAILABLE.

* TOP QUALITY TERMINALS, DAISY WHEEL OR LETTER QUALITY
DOT MATRIX PRINTERS.

* RELIABLE PROVEN HARDWARE AND SOFTWARE GUARANTEED
AND SUPPORTED FOR ONE YEAR.

* MAINTENANCE CONTRACTS CAN BE ARRANGED.

CONTACT:

I.A.S., CAMBRIDGE ROAD, ORWELL, ROYSTON, HERTS.
TEL: 0223 207689.

A SUBSIDIARY OF SANDS WHITELEY RESEARCH AND DEVELOPMENT,

l.LA. SMALL ARM ROBOT

Runs PET, APPLE and
other microcomputers.

ROBOT £349 . var
CONTROLLER £148.ar

Microcomputers and Microsystems

Cambridge Road,
Orwell, nr. Royston, Herts.
Tel: Cambridge (0223)207689

A wholly owned subsidiary of Sands-Whiteley Research and Development Ltd.



ICROTEK COMPUTER SERVICES™)

MICROTEK INTRODUCE THE

"MICOM 81°
THE “STATE OF THE ART* MICRO-COMPUTER SYSTEM.

M ICROTEK COMPYTE! 1 ICROTEK COMPUTER SERVICES

mcoms il MCOM 81

4 MHZ Z80A CPU!

18 Slot S100 Mainframe!

32 MB or 96 MB CMD Hard Disk Storage!

Up to 768K Dynamic or 384K Static RAM with Bank Switching!
2, 4 or 8 port Serial and Parallel 1/0 boards!

8" Double Density Floppy Disk Drives, (optional)!

IBM Compatable Communications!

Rugged and Reliable Rack Housing!

The ‘MICOM 81’ system will run CPM, (if you really must!) or

"MVT FAMOS -’

The most powerful and versatile multi-tasking, multi-user 8-bit operating system currently avaijlable! You don’t
believe us? Well we have a large international bank using this system with 6 terminals and 2 printers in a ‘Real
Time' trading application!

* ok ok ok ok ok ok Xk

Do you know of a UNIX, MPM, MBOS, OASIS or any other 8-bit ‘multi-user’ operating system, that you can get
demonstrated doing the same? Well neither do we!

The ‘MICOM 81" system is also currently being used in one of this country’s leading universities, and in many
other different types of industrial and commercial applications.

Prices start from as little as £7,000 and OEM enquiries are welcome,

For further details phone Orpington 26803/36228 or write to Microtek Computer
Services, 50 Chislehurst Road, Orpington, Kent, BR5 ODJ.
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WDEPENUENT COMPUTER ENGWEERING LTO

APPLE AND S100 USERS:
A 5", " WINCHESTER DISK SUBSYSTEM

*UPTO 126 MBYTE FORMATTED (256 BYTE SECTORS) CAPACITY PER DRIVE
* OPTIMISED SEEKTIMES (DRIVE HAS ON BOARD MICROPROCESSOR)
* CABINET & POWER SUPPLY SUPPORTS 2 WINCHESTER DRIVES
OR MIX OF 5%" FLOPPY + WINCHESTER
*DRIVES AVAILABLE SEPARATELY
*SUB-SYSTEM INCLUDES: CONTROLLER, CABLES, DRIVE, CABINET
AND SOFTWARE TO SUPPORT YOUR SYSTEM.

PRICES FROM: £1560OEM FOR COMPLETE SUBSYSTEM

COMPLETE S$100 BUS COMPUTER SYSTEM (280, 64K, £3240
1 x 5% MINI FLOPPY, 1 x 5%’ WINCHESTER, 6.3 MBYTE FORMATTED)

CROMEMCO SYSTEMS & SOFTWARE CALIFORNIA COMPUTER SYSTEMS:
cCP/M22  £150 $100 BOARDS & SYSTEMS

MP/M1.1— £350 64K DYNAMIC RAM BANK SELECT — £380

EPSON: mxs80 £395 TELEVIDEO:

MX80 F/T + HIGH RES. GRAPHICS £455 910, 920, 950 FROM £425

NEW: MX100 — 15" CARRIAGE WORDSTAR/CUSTOMISING OPTIONS
PLUS HIGH RES. GRAPHICS £575

ALL PRICES END USER & DEM ENQUIRIESTO: ASHFORD (STD 07842) 47271 TELEX:

INDEPENDENT COMPUTER ENGINEERING LIMITED SRAEdE
EXCLUDE VAT 16/18 |ITTLETON ROAD, ASHFORD, MIDDLESEX, TW15 1UQ
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THE
COMPUTER BOOK SHOP
RUN BY PEOPLE WHO KNOW COMPUTERS

LION MICRO COMPUTERS

NEW
COMPUTER BOOK SHOP

(ALSO STOCKING HIi-FI, VIDEO AND C/B-BOOKS)

LONDON’'S LARGEST
SELECTION OF COMPUTER
BOOKS

PLUS ALL THE HARD TO GET COMPUTER MAGAZINES

OPEN MONDAY to SATURDAY 9-6 ,LUS

THURSDAY LATE CLOSING 9-7
GROUND FLOOR LION HOUSE COMPUTERS
LION HOUSE 21 BOND ST
227 TOTTENHAM COURT ROAD BRIGHTON
LONDON W1

TEL:01-580 7383

SEND SAE FOR FULL CURRENT LIST —BETTER STILL, CALL IN.




Xitan

outh Coast Leaders in
Icrocomputer
plication and Service

Support

Xitan - First for Business &
Commercial Systems

Xitan's specialised Administrative and
Operational Microcomputer Systems
provide cost effective computer support
for wide ranging business organisations;
from low entry level, stand alone
systems for the smaller business, to
integrated multiuser/multitasking
systems to meet the more specific needs
of the larger business enterprise.

Xitan - First in Science and

Research

Xitan support the more personalised
requirements of the scientific and
research users universities and colleges,
and in government and independent
research establishments with
comprehensive practical experience
embracing hardware, system, and
applicational software.

XIMAN

SYSTEMS

Xitan — First in Industry

Xitan's depth in microcomputer
experience is playing an increasing role
in the rapidly developing industrial
applications for production and process
control, and in product and production
development operations.

Xitan — Flrst for Service

Xitan’s local reputation is founded
securely on Service- both in system
development- software and
hardware support, and service in the
field.

witan Systems Ltd 23 Cumberland Place Southampton SO1 2BB Tel: 0703 38740

Cromemco SHARP North Star Horizon comart
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Logitek is the sole distributor
in the U.K. and Eire of Altos
microcomputer systems. The
company have a policy of
maintaining stocks of hardware
and software for immediate
despatch.

Logitek offers hardware and
software support from its offices
in Chorley and London and the
factory in Glasgow.

The Altos ACS 8000 range of
business and scientific
microcomputer systems has
created a new standard in quality
and reliability. Altos
microcomputers cover arange of
advanced, cost effective systems
which offer awide range of single
board configurations to serve
OEM'’s and the business sector.

~ ACS 8000-2

Hardware price: £2995

Features: - Z80A CPU
Dual 8 floppy disks
2 Serial RS232 Ports
1 Parallel Centronics Port

Tel: (041) 882 1166/ 1661

S =

- The upgradable solution.

The ACS8000-10 system
ACS 8000_10 comes ready installed with 208K
Features: ZSOA CPU of memory arranged in four
catures 6 Serial R$232 Ports banks of 8K with 6K common,

1 Parallel Centronics Port t0 give multi-tasking capability
10 MBvte 8” Winchester  under the MP/Moperating

Disk system. A single snded single/
2 MByte 8” Floppy Disk double density 8" floppy disk
208K 200ns RAM drive is fitted together with an 8"
DMA Winchester hard disk with a

capacity ot 10 MByte
Options: Floating Point PProcessor  (u nformatted). The operating
1'Network RS122 Port system is bootstrap loaded from
the floppy disk. A further 8”
Winchester and/or a Mag Tape
Cartridge backup unit may be

[
mlﬂgl}g added at any time.

Logitek offer the ultimate OEM service:-

OOff the shelf stocks ®Reliability ® On site upgradability
®Hardware and software support

®Established user base of over 1000 systems worldwide
@Attractive Distributor/OEM discount

All systems are 19" rack mountable. 14" and 8 Winchester hard disks
give up to 58MByte online storage unformatted. The Mag Tape Cartridge
backup system offers up to 17.2 MBvte storage unformatted.

Options:  DMA i Communications A
Floating Point Processor IBM 3780 and ICL CO3 emulation for total communication / ¥ Y
Prototyping Board with large mainframe systems. s & &
Languages W
Cobol, Basic,Fortran,APL, Pascal, PLI, C running under / 8 &
CPM and MPPM operating systems. Oasis single and 7 g
multiuser operating systems from Phase One. / o ¥
\\\
Graphics & Scientific / N C
Fortran subroutine libraries and stand S \\-‘ s \\\“
: .
Exclusive distributor in the U.K. and Eire alone packages available. /\’“ \\"P 2
l‘ﬂiﬁg ] E.L.C. Electronics Limited /(\‘- \(,’(\x\ /
=~ 8-10 Fazakerley St., Chorley, Lancs. PR7 1BG /\v:*° e‘°\
Tel: (025 72) 67615/66803 Telex: 677354 s c‘“ S A p
29/30 Brook Mews North, London W2 38W ‘o d &e\ o /
Tel: (01) 4027479 > 5 b y y / 7 ; Z
K 30 Kelvin Avenue, Hillington Industrial Estate, Glasgow. G52 4LH / y{. ‘ S

Cd \\
S e q\@ 4"\ \~‘~° /& / ’Q“o(\\/ ¢

PCW 54



LSI-11/23 128Kb MOS
96MDb Disk Drive
VT100-AB

RT-11 License

Cost £15,950°

we add more to

cat lower cost

TSX-Plus TSX-Net

Provides functionality of Allows implementation of
the DEC® RT-11 operating business and scientific
system for up to 12 terminals. applications requiring

- distributed processing
Increase productivity of RT-11
Systems.%ontains nS:) RT-11 networks of TSX-Plus/RT-11

emulator systems. Allows multiple
systems to share resources.

Cost £1,250 Cost £750

. [ ™
(R Registered trade mark ] * Price is for fully
Digital Equipment Co. Ltd. supported system
excluding V.AT.
C t .

Bush House, 72 Prince Street, Bristol BS14HU
Tel (0272) 25921 Telex 449205




No experience required

We fully understand that to the uninitiated the first look at the Micro Computer
world can be somewhat confusing, to say the least. But of course, to the
experienced operator or programmer it’s all plain—Kilobyte! Well, you don’t have
to be experienced to shop at SRS, we try to keep things as simple as possible
and cater for everyone’s needs. The businessman thinking about a small
computer for the office or the advanced hobbyist requiring all the extra

accessories for the micro system at home. We’ll be pleased to give you all
the help you need, advising you, in plain English, and plan the system that’s
just right for your needs—not one 32K RAM Module more! And at the end

of the day, with our LOW PRICES and all the bits you were advised

NOT to buy, we'll have almost certainly have saved you a great deal
of money too! Call in and see us soon.

ATARI

for the HOME & OFFICE

The advanced electronics of the ATARI 400 and 800 systems make them simple ™
to use, even if you've never used a computer before. Yet, for the sophisticated user,
they offer full user-programmability. In BASIC or Assembly Language. Connects to any
TV. You simply attach them to any home television set, causing no interference to TV
reception. And entertainment programs turn your television set into an entertainment centre
for the whole family. Call in and find out more about these exciting new Micro Computers.

Model 400 | Model 800
| 16K o)
| e—ar HAM s

.

R apaar

Cassette recorder. . PLEASE Plain paper printer. .. PLEASE APPI'E ll 48“ 000000000
Disc drive .PHONE Printer Interface . ..... PHONE

X X X PLEASE
e o i A TERIEE | m6 PUBETTN: R Bisc Drive with controller. pHoNE

aae - - FOR
Additional Disc Drive .... pgice
L NASCOM I : .
SHARP SHAHP This excellent single board Micro Computer is VIdeo Monl'o’ R
.

supplled ready built and tested with keyboard but no

S Lmmean 1=

memory
Model MZ80K PART EXCHANGE
MZ80B and L  PLEASE Considering a new computer? You might be surprised
PC3201 4 x 4118 Memory chips (4K). .. " PHONE what we offer you (we might be surprised what you
Now in stock! 48K RAM Board. ................ FORPRICE offer us!)

Please phone for prices. Call in and see us for: Printers, video monitors, software, computing books, discs, tapes
etc. Many new items coming along soon.
ACCESS & BARCLAYCARD WELCOME — HIRE PURCHASE AVAILABLE

FREE SECURICOR DELIVERY ON ORDER OVER £100
All prices shown are excluding V.A.T. E.&O.E.

SRS MICROSYSTEMS

161 Bramley Road, gl B
Oakwood, London N14 4XA ...+

BRAMLEY ROAD

To ENFIELD

i ® | - 5 A10
Te|eph0ne: 01-363 8060 To SOUTHGATE §2 ‘ Ol ui ‘S:vssrel::wnso
sNomncie. | £% |9 z
(Closed Monday) I gg '%
56 PCW



Thenew flexible multi-user system

TheVector Graphic 5005
from Almarc

The new Vector 5005 is a multiple-user,
multi-tasking hard disc system for general
business and word processing applications.

It is a low priced system with highly rated
capabilities.

It supports up to a maximum of 5 users
and gives 5 megabytes of high-speed totally
reliable. Winchester disc technology with
Vector's automatic error correction feature. ft s
also MP/M compatible.

Total flexibility means that the VG 5005's
terminals can work independently which
permits the widest possible range of usage. One
user could use Execuplan for financial planning
whilst the second user is entering sales

with S megabyte Winchester,630k floppy disc

compatible applications software
will run pon the system e.g.
COBOL. FORTRAN,
PASCAL, BASIC
COMPILER, ALGOL, PL/|
and other statistical and
data based management 4
packages.

The Vector Graphic
5005 is ideal for application §
packages, such as accounts, e
stock control, payroll, word processing,
financial modelling and solicitors packages,
alt available from Almarc.

For further information on the VG 5005

information with accounting
software and the third may run
correspondence simultaneousty
with Vector's Memorite il word
processing software. Each user
gets a full 56k bytes of RAM and
most other standard CP/M

Almarc

DATA SYSTEMS

write or telephone Almarc. Complete
sales and servicing facilities are available
throughout the UK.

Almarc Data Systems Limited, Also at:

Great Freeman Street, Green Street,
Nottingham NG3 IFR. High Wycombe,
Tel: (0602) 52657. Bucks. HPI1 2RF
Telex: 37407 Almarc/G. Tel: (0494) 23804.




°® L |
NTHUSIA
S\ ATARI

| ™ Aweia00 . 400/800

MZ 80K

Sharp MZ-80K 48K
£434, Twin Disk Unit
for MZ-80 £660, 80-
Col. Printer for MZ-80
£399, *A complete
business system for
less than £2000.00.

outstanding system.

.

Now available Sharp MZ-80B
P.0.A. ring for details of this

SHARP 3201

Business computer 64K Ram 32K Rom expand-
able to 112K Ram 72K Rom P.O.A.
SHARP 3201

SHARP PC 1211 Pocket Comp

SHARP MZ
80K —48K-£399

Sharp PC1211 Pocket computer ® Programs in Basic ® Qwerty
Alphabetic Keyboard ® 1.9K Ram @ Lor.g battery life with

interface £105.00, Printer for SHHRP PC 1211 — £93.00

Phone for more details now

PC1211 £67.00

(ATARI 400 - £335
TARI 800 — £625

GAME COMPUTERS

Atari 2600 plus Combat £95.45, Game cartridges from
£15.45, Atari 2600 Space Invader Package plus Combat,139
games only £119, Atari 2600 Asteroids package plus
Combat, 93 games, only £125, ***Asteroids Launched”
game cartridge only £29.95, Philips G7000 Computer
Game of the Future only £84, Game cartridges from
£13.50, Matel Intellivision the most advanced computer
game {3D graphics) an unbelievable £199.

seen to be believed - programs in
“Basic’’ "*Assembler’’ “‘Pilot”

Atari 400 - 16K

Ram expandable
\ to32K:Amazing
\ graphics -
\ amazing 3D
games - the game
computer of the
future - must be

'CREDIT FACILITIES
. AVAILABLE

VIDEO SERVICES (BROMLEY

8 SUNDRIDGE PARADE
PLAISTOW LANE BROMLEY KENT
ncar Sune ndge Park Stabor

Pnces nclude VAT
& may change dunng month

SPECIAL DEALS FOR
CASH & CARRY CUSTOMERS

—

TELEPHONE 01-460 4

MAIL |
ORDER
AVAILABLE

69/8833

316 lntro. 1o Pascal 1150 ‘m, Using the 6800 Microcomputer 4.85
22 Mhicras - Chips to Systems. 900 | | TRSBD Assembly Language 6.45
23 Whcros - Interfacing Techs. . 12.10 _ o= Expenments m Arthical Inteligence

207 Microprocess ..amz'n 4;: ny for small computers 450
50 Programming the6502 ZAKS. 1. - P . BASIC Primer 1.0

200 Programmingthe 280 24KS . 1150 59, Church Street, Stoke-on-Trent, Tel: (0782) 48348 How 10 OBug your personal computer 5.15

280 Your First Computer 1.15 B = — —= == — - — —— Microint withB8255 pp) Chip 580

219 2 800D Programming 12.10 346 Comp. Lang. Reterence Gude 595 168 Microsoft BASIC . 895 SchuliziSmith 1500 Guwe/Cookbook . 850 TEA An 8080/B0BS Co. Res Editor

155 6502 Apphication Book 1025 150 Comyp. Progs. that Work 485 335 Microsoli BASIC Decoded 363 Making of the Micra 595 53 80BDa/8S Assembly Lang. 10

258 6502 Games 16.25 16 Comp. Dict. & Handbook TRS80 19.45 363 Why do you need a Personat Prog 11.60  Using 5800 Microcomputer 450

342 The Pascal Handbook 1150 233 Comyp. Technician's Handbook 7.20 161 More BASI Games 625 Computer 5.40 151 32 BASIC Progs for PET 13.95 90B0/R0BS Soltware design BK. 1 Lo

334 S0 BASIC Exercisas 1025 78 Comp. for the Small Business 695 328 More BASIC Comp Games 370 Foriran V2 nd edition) 6.75 340 33 Challenging Games for TRS. 8080/80BS Sottware design Bk, 2 110

195 BASIC Handbook (2ndEd}. .. 1450 260 ComputersinMaths 1005 0 6.75 371 8080/280 Assembly Language  6.75 80/ApplelPer. 5.95 The80D80A Bugbook 1.15

194 Lsarning Leval 1l BASIC 173 Coursein APD with Appics 8.25 339 Most Popular Subroutines in 372 Atari BASIC 5.30 294 8086 Book [Osbornel 12.10  8085A A Cookbook 9.05

TRS 89 12.40 344 CPM Primer 845 BASIC 5.15 373 Flowcharting - A Tool for 253 24 Tested, Ready-to-Run Mastering Machine Code on your

223 A~ 2of Computer Games 95 212 Crash Coursein Micros 11.40 348 Mosily BASIC Appkcs TRS B0 7.95 undersianding Computer Logie 5.9 Progs 560 Zxa1 595
74 Accounts Payable C-BASIC 13.60 295 CRT Coniroller Handbooh (Osth 595 349 Mosily BASIC Appiics PET 185 374 BASIC lor Home Computers 530 DATABOOKS 2X81 Pockel Book 495
41 Advanced BASIC 8.45 234 Diginal interf. wilh Analog 350 Mostly BASIC Apphcs App B 7.95 3715 Background Maths for a Not onty 30 programs tor the Sinclai

365 Apple it Users Guide 11.10 World 6;75 277 PASCAL{Chlian} 1.30 Computer World . 5.30 S.C.R. Apphcation Book 400 Zxs81 . 6.9%

181 Andicwl Intelligence 1325 311 Easy Way 10 Prog in BASIC 259 PASCAL For PET 9.00 376 JobConrolLanguage 465 S.C.R. Manual 400  Gelting Acquainted with your ZXB1 435

254 Art. Inteliigence {Tabs) 6.35 Using Videa Genie Syst. 500 t3t PayrolC-BASIC 1360 3277 ANS Cobol(2 nd ediion) 5.30  Daia ConversioniAcquisition. 5.60 2x81 Companion 1.95

178 Vol 1 Fundemental Aigors. 1095 158 EddorfAssemblerfor B0R0/8S 1190 209 PET & the JEEE 486 Bus 1160 378 Structured Cobal $.95 Memory Data Book 380 Gateway Guide 1o Your ZX81 5.9%

179 Vol 2 SemvNumerical Aigars 1560 100 FunWith Comps. & BASIC 6.45 264 PETPers. Comp Gusde 11.10 379 Iniroduction 10 Dats Transient Vohiage Supplemeniary viICZ0 59§

180 Vol 3 Searching & Sorting 16.50 70 Game Playing With BASIC 795 275 PET Revealed 10.00 Processing (2 ad edition} 585 Manual. 150 MODEL 1}

364 Business SystamsiBuyers 73 General Ledger C-BASIC 1360 276 PET Librery of Sub Aoutimes .. 10.00 380 More TRS B0 BASIC (Wiley) 6.75 T1.7.1.0ataBook 550

Gude 6.95 336 Giant Hndbk of Comp Projects.  6.75 304 Personal ComputingMcGlynnl ~ 5.65 381 Data File Programming n Unear Applications. 400 CPM22X [t65.00
40 Basic BASIC 825 185 Guide10BASIC Programming 0.25 265 PracticalBASIC Programs 1160 BASIC 650 SMOSData Book 450  CBasicICPM} £80.00

274 Basic BASIC Prog. 9.35 229 Bid. Your Dwn Working Robot 555 305 PascalProgrammingiAthinsond  6.95 382 Intrp. 108080/8035 Assembly Linear Databook 6.00  Disk Sort Merge £95.00

224 BASIC Cookbook 475 282 Businessinfo. Processing 10,05 157 Piactical Micre Programs Lang. Prog 595 N.E.C.Elctronics Europe Cataiogue . 4 0D Developmeat System £80.00
£S5 BASIC Computer Games . . 595 29 Cheap Video Cookbook 5§15 Weller) 383 CPIM Users Guide [Osbarnel 10.10  Software Porability 550 GSF. . £35.00

362 BASIC (2nd Ed) - A Sett 312 Circuit Oes. Progs. 1or TRS-80  7.50 1212-80 22.10 384 Computers for Kids 14pplel 4.95  Micropracessor and its Apphcations . . 6.95  Pascal Aom £125.00

Teaching Guide 595 206 COBDL - Anintroduction 10.20 (6iB0BO 16.75 385 Gerting Acquainted with your Writing Interactive and Comphers {P.J. Reference Il £35.00

303 BASIC Prog. {3rd Ed) 145 26 CMOS Cookbook 115 (ci6800 16.75 rs 41 4395 Biown 10.75  AM Cobol from [35000

332 BASIC Business Soliware 105 225 Comptete Handbook of 296 Practical Micro Programs 387 Laymans Guide 10 Niustrating BASIC 325 RSM Il Monitor £35.00

289 BASIC Comp Progs for the Raobotics 600 {Wweller) Micropracesors 795 280 Users Manualid.J.J. Camt 7.10  Supersort 11 (CPM} £90.00

Hame 135 15 Comp Dictionary (Sams} 8.95 6502 2210 28 TTLCookbook 1.15  Video Gene Service Manual 500  Uuiny Package £95.00

286 BASIC Comp Progs in Science 214 Computer Graphics Primer B.95 175 Programminga Micro6502 3.05 27 TV Typewriter Cookbook 1.25 BASIC Langusge Programming an Hard Oisk Dperating Sys £300.00

& Engineering 795 346 Comp Lang. Reference Guide 5.95 174 Pragramming m PASCAL 7.35 94 UsingBASIC inthe Classroom 750  Dpen Unversity Set book 6.75
327 BASIC Comp Progs for 150 Comp Progs that wark 495 248 Progs. In BASIC for Elect, Eng. 07 Using CPIM - Selt Teaching Intormative Representation and WORD PROCESSORS
Business Vol.1 845 16 Comp Dict. Handbook Techs. & Experiments. 5.25 Gde §.95 Manipulatior in a computer §.25 Electric Pencil 11{CP/MI £200.00

281 BASIC Fromthe GroundUp. .. 8.20 233 Comp Techmcian's Handbook .  7.20 337 Programmers Guide to LISP 5.60 291 Using Forth(Manuatt 16.20  Defnition of Programming Lanquage . £.25  Etectric Pencit I TRSO0S £225.00

163 BASIC Programming Primer 785 78 Comp for the Small Business. 695 287 S-100 Bus Handbook 1075 261 TAS-B0 Disk & Oiher Early British Computers . . 896 Magic Wand {CPIM} £230.00

197 BASIC With Style 5.80 260 ComputersinMaths 10.85 154 S-100 & Other Micro Buses. 695 Mystenes 1545 Practical Iniroduction to Electrical Wordstar (CPIM) £275.00
32 BASIC Micros & the 6800 10.30 173 Course m APD with Applics 925 72 SARGON - Chess Program 11.70 211 TRS-80 imerfacing Book t §.95 Cwcuts 95

171 BASICE thePeisonalComp . 995 344 CPIM Primer B45 99 SistyChallengingProblems . 5.95 325 TRS 80 Inmerfacing Book 2 795 Electronicsfor Engineers s95  BUSINESS SYSTEMS
95 BASIC ~ A Unit for Sec. Schs 5.50 212 CrashCoursein Micros 11.40 205 Sofiware Tools 9.10 306 TRS-80 BASIC Seit Teaching The Art ol Electronics by Horowhz 1250 Accounting trom £160.00

268 BASIC Workbook 5.95 295 CRTController Handbook I0sbi ~ 5.95 39 Some Common BASIC Progs, . 11.10 Gde 595 Learning BASIC 10.00 Maist from [100.00
37 Beginning BASIC 9.75 234 Digital Interp. Wah Analog 263 Some Common BASIC 159 2-80 Assembiy Lang Prog. 12.10 Algorithms Writers Guide 400 Medcal from [100 00

283 Beginning FORTRAN 1060 World .75 Progs/PET 11.90 165 2:80 intertacing{Baok 1) 1.85 Stimulating Simutations . 4.05 Property Analysis [175 00

329 Beg's Guude for UCSD Pascal 311 Easy Way to Prog in BASIC 347 Sonot Cheap ¥iden 6.95 156 2-80 tmverfacing(Book 2} 9.75 ZBD/MOBD by Kath Spracken 195 cPIM USERS GROUP

System 7395 Using Video Genve Syst, §.00 250 Sortingk Sort Systems 15.25 257 2-80 Instruction Handbook 4.5 Fortran Techniques. 150 23 Vohu Each  [12.00

220 Beginner's GudetoComplog.  5.15 158 EditoriAssembiertor 80B0/BS  11.90 75 Systems Analyst 9.95 217 280 Micro Design Projecis 835 Programming via PASCAL 595 LoINTERS: EPSOM S50
52 Best of Byta 8.75 100 FunWithComgs & BASIC 645 392 PeiGraphics 1200 61 2:60 MicroHandbook 695 Apple Machine Language 975 CANGE from £360.00 ¢ VAT
63 Bestof Creative Comp Vol.1 885 70 GemePlayingWith BASIC 7.95 393 PetGraphies Disk 16.00 51 280 Prog. for Logic Design 8.35 Fundamentals ol Programming in PNNTE[')""; A "sz- .
64 Bestof Creative Comp Yol.2 695 73 Generalledger C BASIC 1360 394 PicaiPrimer 11,15 293 2 8000 Assembly Lang Prog.. 13.60 hundred sh incl B (0GR

292 Bestot CreativeComp¥old  7.75 336 Giant Hndvk of CompProjects.  6.7¢ 385 PetIntedtacing 1115 182 Provlem Soving n BASIC 8.25 BASIC Computer Science 255 QunCred el p12 Dot Ts

203 Best of Micro Vol | 550 185 Gude1oBASIC Programming . 8.25 337 BASIC Scientfic Subroutines 220 Prog & Interfacingthe 6502 . 10.50  Miproc. MICpts by Woollard 495 “s?o".e fncs o

204 Best of MicroVol2 . 550 330 HandsonBASICWithaPer . 10.95 vol.l 14.95 187 6502 Assembly Lang Prog. . 12.10 Principles of Interactive Compl. %‘Zscniﬁ‘%{v"é’é‘i‘%iloeue

317 Besiof Micro Vol.3 (6502°s) 895 338 Handbook of Remore Control 400 Computers lor Kids TRS80 485 256 6§02 Gourment Graphics. 8.75. D t Mach W5

229 BId. Your Dwn WarkingRobot .~ 555 Aut. Techs. . . 720 20 Osborne ~ Intro. 10 Micro Yol. Guide/Caokbook . 8.50 Computer Programming in BASIC 305 o O ook of T s

282 Business Info, Processing 10.05 210 Indust. Process Conrol Syst. . 9.35 3. 1100 215 6502 Software Design 795 Appie BASIC for Business 045 co T o ;’“ak’ ", D"’“ o ,“"“‘
29 Cheap Video Cookbook 515 36 InstamtBASIC 315 (4 & 8 Bit 816 Bit Handbook 52 6800 Assembly Lang. Prog. . 11.60 5803 Microcomputer Programming c8 ’?r 'd ar : ,'9(':"' fs

312 Circuit Oes Progslo TRS-80 . 750 267 Inwoduction 10 T-BUG 150 only replace  Vol.2) 47 6800 Gourment and Interfacing with experiments (RIS asic_ Frademait) B COmpHer

206 CDBOL — Anlntroduction 10.20 152 Intro.to TRS B0 Graphics 9.05 20a Updates Vol 18.85 Guide Cookbook 8.50 Design of OpAmp Circuits with b
26 CMOS Cookbook 7.15 184 Little Book of BASIC Style 6.05 343 Inside Basic Games by Richard 345 GBO1/6B0I  Prog. & expenments 580 Postage 80p Per Book

255 Complete Handgbook of 153 Micros for Business Applics. 115 Mateosian {Sybea) 10.85 Interfacing 9.95 Computer Power for the Small

Robatics 6.00 262 Microsk the Three R's 1.35 367 Pascal Programs for Scientists. 356 6808 Assembly Lang Prog. 12.10  business ALL PRICES SUBJECT
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SURUEASHNG electronics

DEPT PCW
TELEPHONE 01-263 9493 01-263 9495

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD
100 YDS FROM ARCHWAY STATION & 9 BUS ROUTES

PET

4016 16K RAM

4032 32K RAM

4040 Dual Drive Disk
j.“ 4022 80 column tracks feed.
3023 80 column friction feed.
C2N Cassette Unit.
For the business man we stock the
8000 range inc. 8032 and 8050 with
daisy wheel printérs coming soon. h

32K SYSTEMS AVAILABLE
FROM £1,499.00

——VIDEO GENIE——
— £279 EG3003

Utilises 280, 12K level Il

Basic, Integral Cassette Deck,

UHF O/P, 16K RAM, all TRS80
i features. Simply plugs into
monitor or UHF TV. With V.U.

NEW:NEW:NEW

UK101 —
UK 101 Kitinc. 8K Memorx £125

Ready Built inc. 8K Memory £175
Complete in case £199
4K Expansion 8x2114 £10
Parallel Printer Interface £24.50
Sound generator plus PIO Kit £29.95
Cases for UK101 £19.95
Chromasonics Sound Kit £24.80
Colour Kit {inc. Demo Tape x instr.)
£69.95

32K DYNAMIC MEMORY BOARD KIT
ONLY £89.95

P10 and EPROM PROGRAMMER KIT
ONLY £24.50

Vv
I
C
2
0

Meter.
NOW WITH LOWER CASE AS STANDARD
NEW VIDEO GENIE I| NOW AVAILABLE ............ i ..£299.00
PARALLEL PRINTER INTERFACE INC. CABLE....... e £33,00
CHROMASONICS PROGRAMABLE SOUND KIT ..... ..£24.50
SOUND KIT (FITTING EXTRA).. ; e £7.00
LOWER CASE KIT (FITTING EXTRA). ..£27.50
COLOUR KIT (FITTING EXTRA ......oooooov oo oo £34.95
EXPANSION BOX WITH/WITHOUT RS232. .£215/£185
16K/32K RAM CARD.- o8 .£94/£129
APPLE Il PLUS LE —]
Apple [ T
48K Machines £595.00 ]I plus - ‘
Disk Drive with Controller £349.00 :
Disk Drive without Controller £289.00

Colour Card £69.00

Graphics Tablet £425.00
Silentype Printer £199.00 J @ng/"

Typical Business Starter System. Apple \—,

48K, 2 Discs, Monitor and Printet only. £1,785. )

F Interfaces and Cables for
APPLE II, PET, TRS80,
3= RS 232, UK101, SHARP
e SUPERBOARD All Available
EPSON MXS80 FT/2 £440
An FT/1 with high resolution graphics.
EPSON MX100 £575

Friction and tractor feed. high
resolution graphics, wide carriage
154~

SEIKOSHA GPB8OA £195
Dot matrix 5 x 7, 80 columns

30 cps. graphics, double width
ch_araclers.

EPSON MX80 £359
Dot-matrix printer with Pet graphics
interface. Centronics parallel and
serial. Pet and Apple compatible.
True bidirectional, 80 cps.
EPSON MXB80 FT/1 £399

Dual single sheet friction and tractor,
9 wire head, true descenders.

= VIC 20

24 total. 8 for characters, 8 for border, 16 for
screen mixed as you wish. Basic colours on
program keys are black, white, red, blue, light
blue, green, yellow, and purple.

Sound

3 Tone Generator for music

“White Noise” Generator for language and
sound effects.

Each Generator gives 3 octaves.
Reproduction is through tv speaker.
Character/Line Display

22 Characters by 23 lines

64 ASCII characters, pet-type graphic
character set.

Keyboard

DIN typewriter keyboard with 8 programmable
function possibilities via 4 special function keys.
Colours are directly addressable from the
keyboard.

Peripherals/Accessories

VIC Datacassette with special interface to
guarantee high reliability read/write quality
{PET/CBM compatible}.

PRICE ONLY £165
CASSETTE DECK £34.95

with free programmes

TEACHIN
COMPUTER

MONITORS ——

MON 10” (illust) B&W £79.95
9" Green Monitor £98.00
Hitachi professional monitors

9" Black & White £99.95
12" Black & White £149.00

TANTEL-
PRESTELBY TANTEL

COMMUNICATION AT YOUR FINGER TIPS FOR
BUSINESS & HOME. UP TO DATE INFO

180,000 pages of information on Travel, News, Investment,
Holidays, Hotels Etc., Etc.

ONLY £159
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROOM.

| BARCLAYCARD |

welcome. Official orders welcome.

Allitems carry a 1 year Guarantee

Please acd VAT 15% to all prices. Postage on computers, monitors, printers and cassette decks charged at cost,

VISA all other items. P&P 30p. Place your order using your Access or Barclaycard (Min. tel order £5). Export enquiries
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Better late than never, they
say. ICL has just decided that
its original decision never to
produce a micro wasn’t as
good as its latest idea — to
announce one next year.

Don'’t believe any
announcements you may
have seen which suggest that
it has already announced one.
Our biggest computer
company is getting ready to
release a rather nice micro,
but the DRS-20 range is not
it yet, Neither, for that
matter, is the extremely
expensive Three Rivers
machine (called the Perq). .
Having said what ICL is not
making, it remains worth
commenting enthusiastically
on what it is producing.

The DRS-20 is a ‘Distri-
buted Resource System’
which means a set of proces-
sor boxes, each with an Intel
8085 inside it to run your
programs, and all connected
to each other by a second
board which runs the net-
work. This second board is
a good idea in one sense.

It means that you can buy
one big DRS machine — the
Model 40 with big disks, or
the Model 50 with even
bigger hard disks — and
connect a half-dozen or so
users on the cheaper Model
10, so that they all share
the big one’s disks.

It’s not such a brilliant
idea, though, in terms of its

rice — nearly £1000 of the

odel 10’s price is made up
of this network driver.
However, ICL is first and
foremost a maker of medium-
scale ‘mainframes’ big compu-
ters which are sold to big
organisations, and used by a
team of programmers,
operators, and other profes-
sional data processing staff.
Anything it does in micros
has to feed its mainframe
business, if possible, as well
as merely generating money.
And the DRS-20 system will
do that because it is designed
to function as though it were
one of ICL’s old faithful
1500 terminals and connect
the user to one of its old
faithful mainframes.

ICL has the real option
still up its sleeve, however.
All it has to do is to take that
network board out and put a

Not the ICL micro

disk controller in instead;
plug that into a nice dual disk
drive and there you have a
better-than-average

sub-£2000 personal micro all
ready for CP/M and with a
network ready for when you
can afford it.

The network looks like a
local area network — some-
thing like the Econet in the
Acorn, or the Nestar system
from iynar for Apple, or the
Z-Net from Zilog (there is a
very long list indeed). In fact,
this one is rather different.
Instead of having a wire down
which everybody sends
messages when the wire isn’t
busy, this system has a
central switchboard which
rings eveerody up in turn
to see if they have informa-
tion to send. This is known as
‘polling’ and isn’t the way
most local area nets operate.
It is, however, the way most
host computers control
intelligent terminals, so it
is a bit hard to grasp why
this non-revolutionary add-
on should cost nearly £1000
extra. On the BBC Micro,
for instance, the local net
costs £47 extra on each
machine.

There is some argument
about the speed at which a
local net has to run. For most
of us, the speed of the Econet
is more than enough; for
people who want to do what
they call ‘transaction proces-
sing’ a very much greater
sgeed is needed to cope with
the large amounts of data
that have to be handed back
and forward. We will see what
ICL’s ‘net’ can do.

In the meantime, however,
ICL stands unique in having
produced a system costing
£2250, without even having
CP/M, and which has no
way of loading software. The
Model 10 by itself (if ICL
would sell one by itself) has
no disks, no tape interface,
no modem interface — just a
network connection. By
itself, if you want to run a
Micro Focus CIS Cobol
proﬁram, you have to type it
in (having first paid the extra
£600-0dd) and then compile
it. The same applies to that
Microsoft Basic program.
Details on 01-788 7272,

hanks for t
memory

There are an awful lot of
bog-standard CP/M systems
for around £3000; rather
fewer for around £2000,
and most of those don’t
include a pretty nice printer
worth £400 in the price, the
way the new Memory
Computers machine does.
It’s called the Memory 2000
and is described by the north
London company as a ‘little
sister’ for the Memory 7000.

It actually looks like a nice
machine on paper: not quite
as cheap as the competition
— UK-built systems like the
Shelton Signet, or the
Gemini, or even the new
Nascom if prices stabilise
— but not much more costly
and a great deal nicer to look
at, The two disks provide
400 kbytes, the screen has
24 lines of 80 characters
(or 40 characters for those
with tired eyes) and the
recommended printer is the
Centronics 737, normally at
£400.

Details and local dealers
from Graham Barrett, at
Britannia House, 960 High
Road, London N12 9RY.

Software already avail-
able (but not free with it)
includes Wordstar, plus ‘low-
cost packages for all the
basic business routines,’
according to Memory
Computers. That means
payroll, invoicing, stock
control, job costing, sales,
purchase and nominal ledgers
— plus specific business func-
tions ‘currently including
solicitors’ time costing and

accounting, hotel reserva-
tions and billing, estate
agency/property enquiry
matching and construction
industry contract costing.’

Learn with Clive

Not everybody likes Uncle:
Clive’s beautiful manual
which comes with the ZX81.
As an alternative, Sinclair
has produced a package of
programs and booklets to
teach you the things that the
manual lists — an active,
rather than passive, learning
method.

The ZX Learning Lab
costs £19.95. It includes
six cassettes of software and
two spare cassettes ‘for
practice’ and a 160-page
manual. In all, there are 20
programs to study, each
demonstrating a particular
aspect of writing code for the
machine, Details from
Sinclair at 6 Kings Parade,
Cambridge.

In the air

Sending software over the air-
waves seems to be the latest
craze. As part of its forth-
coming computer literacy
series, the BBC hopes to send
programs for the BBC Micro
over Ceefax and in California,
West Coast Faire organiser
Jim -Warren is hoping to set
up a computer-readable
broadcasting service called
Datacast.

But in the meantime you
can take part in an intersting
experiment which will form
part of the 3 December
broadcast of ‘Tomorrow’s
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World’. The TW team is
going to broadecast two short
programs, probably for the
Apple and PET, during the
program, which you can
record on a cassette and — at
least in theory — load into
your machine. Initial exper-
iments, using an old TV set
and cassette recorder, proved
that the idea does work and
the BBC is interested in hear-
ing from anyone who success-
fully loads the programs.

Just what those will be
hadn’t been decided when we
went to press, some six weeks
before the experiment and,
indeed, the choice of machine
hadn’t been finalised, either
— there was some talk of the
ZX81 being included. For
further details, keep an eye
on Radio Times.

Meanwhile, Radio Neder-
land reports encouraging
results from its experimental
machine-readable broadcasts
in September, using the ser-
vice’s short wave English
language transmissions to
various parts of the globe. A
simple direction and bearing
program in Basic, devised by
Prof John Campbell of Exeter
University, was transmitted
in three versions, for the
Apple , PET and TRS-80,
with a reported 42 percent
success rate for the 235 lis-
teners who provided feed-
back.

The programs were trans-
mitted on short wave from
three transmitters, in Hol-
land, Madagascar and the
Antilles, to cover Europe, .
North America, Asia, Africa,
Africa and the Pacific. Most
of the.successful receptions
took place in Europe, but
success reports also came
from Canada, USA and even
Belize.

Now Radio Nederland is
to repeat the experiment on
28 January with programs
for the ZX81, PET and TRS-
80 Model I level 2 and — pos-
sibly — the Atari as well. The
broadcasts-will be at the fol-
lowing times (in GMT) and
frequencies: Europe — 0950
hrs on 15560 kHz, 11930
kHz, 9895 kHz, 6045 kHz,
5955 kHz and at 1350 hrs
on 17605 kHz, 11930 kHz,
9896 kHz, 6045 kHz and
5955 kHz; Pacific — at 0750
hrs on 9715 kHz, 9770 kHz
and at 0850 hrs on 9715 kHz;
Africa — at 1815 hrs on
15220 kHz, 6020 kHz; and
Africa and Europe — at 2050
hrs on 21686 kHz, 17695
kHz,-17605 kHz, 15220 kHz
and 9715 kHz.

Peter Rodwell

NEWSPRINTN

Speech lab

Heuristics Speechlab products
listen to human speech and
produce computer control
commands based on them.
Most of the time, they
correctly pick up any one of
128 ‘words’ and act as
expected. Sometimes, they
hear something else, Either
way, US-built Heuristic

products starting at £3000
are now available from ‘sole
distributor’ Data Dynamics
Services in the UK, Details
on 01-848 9781.

All-in-one from
Zilog

Fancy rivalling Sinclair’s
four-chip computer, the
ZX81? Well, two of the chips
he uses contain the processor
and the Basic in Rom. L
Zilog, however, has released
a chip with both processor
and Basic on it.

Unfortunately, the Basic
that Zilog has put out is not
Sinclair Basic, which is a
shame, really. Sinclair Basic
is quite friendly ; more to the
point, it also controls the
video signals that drive an
ordinary television, to
f\)Irovide such a cheap display.

onetheless, it goes to show
what can be done.

The chip is the Z8671,
which is one of the single-
chip system family called
Z38. It has only 128 bytes of
memory on it, enough for a
simple FOR. . NEXT loop,
perhaps, with a few USR
machine code routines,
Details on Maidenhead
(0628) 36131.

Taped training

It was described as “a little

bit unique’ at its launch —
the first computer designed
to operate a videotape player.
Sony launched it and called it
the Video Responder, and
very nice it was too.

It’s supposed to be used
for training. The film is
operated entirely by the
Responder, so all the student
has to do is put the video
cassette in the machine and
start it up. The Responder
even télls the student to do
this. The tape loads a
program (computer, not
training) into the processor.
This tells it to stop at various
marks on the tape and
which marks to move to from
there.

For example, it starts off
by playing a section of video
showin% how to boil an egg.
It (the film) then asks the
student a question, such as,
‘Do you need to boil the
water-before putting the egg
in, or do you put the egg in
before boiling the water?’
The student is told to press
button 1 for yes, button 2
for no, and button 3 if he
doesn’t understand.

Then, if the machine has
been properly set up, it will
rewind to play the piece of
tape which dealt with how
the water was boiled, if the
student got it wrong. Or it
will repeat the whole first
section if the student didn’t
understand. Or it will move
onto the next section, if the
student got it right. Or
perhaps it will do something

else — for example, it can
see how long it takes the
student to answer and it can
play a different section, if the
tutor thought that slow
answers required different
teaching. This is known as
‘interactive video’ in the new
trade of interactive video.

Up till now, it has been
the preserve of people like
Mike Sterland who have
connected up a disk video
player and controlled it with
an Apple. The Video
Responder is a lot cheaper,
but the Apple scores over it
in the way it can display
messages on the video along
with the picture, and in the
fact that the messages are a
lot more under control of
the producer.

Lifeboat
waves wand

The best-known software for
processing text on a CP/M
system is Wordstar: compared
with Wordstar, the Magic
Wand program from Lifeboat
is ‘far better and has the best
manual around.’

This is, not surprisingly,
the opinion of Lifeboat —
it’s also the opinion of the
editor of PCW. So I don’t
think I need say any more
than that Magic Wand is
available for a price of £185,
complete with the fantastic
manual, from Lifeboat on
01-836 9028 — ask for Helen
Smith.

Great graphics

Time was when drawing
pictures on a computer
screen needed a special type
of screen — and an expensive
one at that — which actually
remembered what was drawn
on it. Getting the pictures
off that ‘storage tube’ and
onto paper took complicated
electronics, built into most
storage.tubes as an even more
expensive option and working
almost exactly like a Xerox
copier.

These days, because
memory costs less than £1 for
a simple 16-kbit chip, it is
easier to store the diagrams
in ordinary storage, rather
than screen storage, and new
methods are possibfe to get

the picture onto paper. On
normal microcomputers,
several different printers are
available, complete with soft-
ware that prints a single dot
on the paper wherever there
was a dot on the screen. Now,
it is available on ultra-lovely
minicomputer screens, like
Digital Equipment’s VT 100
terminal,

For a mere £800 to
£2000 (depending on which
printer you use? iva
Terminals supplies a micro
in a box to take the VT1000
graphics, and print them out.
A sample, below, shows the
sort of detail possible on a
fairly standard matrix printer.
Details on Winkfield Row
(03447) 5193.

Not-so-jolly
giant

Any activity ‘which competes
with IBM or assists a competi-
tor’ creates a ‘conflict of
interest’ in the mind of any-
body who does it, even in
their spare time, while work-
ing for IBM, This is.official
doctrine, officially handed
out by IBM’s legal depart-
ment to staff who tried to sell
programs to fellow PET or
Apple users, IBM holds the
copyright, it says, on all soft-
ware it produces.

Quite how you decide
whether what you are doing
(if you work for IBM)
competes with IBM isn’t
clear, If what you are doing
is writing a program for a
PET or an Apple or some-
thing like that, then just:
writing the program is not
illegal. But selling it is. And,
according to Mother IBM,
‘programming computers for
profit would compete. . .
even though a particular
commercial activity might
not be directly compelitive
with anything IBM is doing
today.’

Think about that. It
means that any aspect of pro-
gramming computers is some-
thing that IBM regards as an
area where it is competing.
Even if it doesn’t have a
product today, it intends to
have one, in eve? area of
computers, one day.

Well, we all knew that!
But IBM has been strenuously
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IFANYOFTHEFOLLOWINGWORDSGIVE
YOU ABUZZ. .. ANALYSIS STATISTICS DE
SIGN PLOTTING GRAPHICS REPORT WRIT
ING SPECIFICATIONS SCHEDULES COSTING
PLANT MAINTENANCE PRODUCTION CON
TROL SIMULATIONS IEEE INTERFACING IN
STRUMENT CONTROL MONITORING TERM
INAL COMMUNICATIONS PAPERTAPE READ
ING PUNCHING & EDITING SELF PROGRAM
MING BASIC ASSEMBLER LANGUAGE MA
CHINECODE...GIVEUSABUZZ(ORSEND
BACKTHECOUPON)

The micro comes of age. The PET has come a long way since micros The PET has track record. We've been involved with electronics
were regarded as toys. It's designed and built for demanding work and this for over 20 years and there are now over 40,000 PET installations in the UK.
shows in the 32K memory and 80 column screen as well as in its impressive We manufacture our own microchip which is happily accepted and used by
disk capacity. When it comes to languages, you'll find the PET fluent in makers of other well-known microcomputers.
BASIC, PASCAL, FORTH, COMAL, LISP, PILOT and ASSEMBLER. You get nationwide dealer back-up with Commodore.

It can be used as a complete system in itself, or can be linked to other What'’s more, many of our dealers have specific expertise — which
PETs or a mainframe. means they can advise on anything from business systems to specialist

Who needs PET? And why? The list above speaks for itself, but technical applications. So, if your particular problem is of a highly specialised
that’s only part of the story as the PET now has over 600 applications. It’s nature, it may be best to contact our Information Department direct. They
good news for any engineer who's tried to get even a modest will then recommend the dealers who understand -
budget approved —the PET is very acceptable to the most and who speak your kind of lang wage.

sceptical of money people.

It’s an attractive proposition, too, to DP
professionals who need their fingers on the pulse and are
fed up with waiting for their turn on the company
computer.

In fact, it'’s the nearest thing to the all-purpose
computer for everyone. An extravagent claim? A
demonstration
can prove it to-
be true.

What does all this cost? Notalot. In fact, our
computers start at £200 and go through to £3,000 —
and that will buy you a complete system.

Which is just one more reason why any

professional worth his salt would be interested ina
microcomputer that’s made its name in the business
world ... butis far more than just an efficient
business brain.

Send to: Commodore Information Services, P.O. Box 109, Baker Street. High Wycombe.
Tel: Slough 79292.
I'd like to know how a Commodore PET could give me a buzz.

|
X Name ..
I
1
1

COMMODORE PET
Over 40,000 working hard
e o w1 for Britain

¥ Company .

--J
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LONDON AREA

Adda Computers Ltd
W13,01-579 5845

Byteshop Computertand
NW1,01-387 0505

Capital Computer Systems Ltd
W1,01-636 3863 & 637 5551

Centralex ~ London Ltd
SEI3.04-3184213-7

Chromasonic Electronics
N19,00-2639493/9495

Healey Management Services Ltd
E1,01-247 2858/3149

Home and Business Computers
E12.01-472 5407

Logic Box Ltd
SWI,01-222 1122/5492

Merchant Systems Limited
EC4,01-583 6774

Metyclean Ltd
EC4.01-236 2000

Micro Computation
NI14,01-882 5104

Micro Computer Centre
SW14,01-878 70447

Sumiock Bondain Ltd
ECI,01-250 0505

The Computer Shop (City) Ltd

£C),01-628 3531

HOME COUNTIES
Millhouse Designs Ltd
ALTON, 84517
The Computer Shop (Banbury) Ltd
BANBURY, 3477
HS.V. Ld
BASINGSTOKE, 62444
M.MS. Limited
BEDFORD. 4060172
Bracknell Computers
BRACKNELL, 52929
O.D.M. Direct Data Marketing Ltd
BRENTWOOD, 229379 & 230480
Amplicon Micro Systems Limited
BRIGHTON, 562163 & 608331
T & V Johnson (Microcomputers Etc) Ltd
CAMBERLEY. 20446
Wego Computers Ltd
CATERHAM, 49235
The Computer Shop (Caver‘sham) Ltd
CAVERSHAM, 48155
Dataview Ltd
COLCHESTER. 865835
DaVinci Computers Ltd
EDGWARE. 01-952 0526
Micro-Facilities Ltd
HAMPTON HILL. 04-979 4546
Cream Computer $
HARROW, 01-863 0833
L & Computers
HARROW, 01-204 7525
South East Computers Ltd
HASTINGS. 426844
Bromwall Data Services Ltd
HATFIELD, 60980/6711 {
Alpha Business Systems
HERTFORD, 57425
Commonsense Business Systems Ltd
HIGH WYCOMBE. 401 16
Kingsley Computers Ltd
HIGH WYCOMBE. 449749
Computer Sales & Software Centre Ltd
ILFORD. 01-554 3344
HB. Computers Ltd
KETTERING. 520910
H.B. Computers (Luton) Ltd
LUTON, 426887/416892
South East Computers Lud
MAIDSTONE. 681263
Photo Acoustics Ltd
NEWPORT PAGNELL, 610625
WATFORD, 32006 & 40698
Sumlock Bondarn (East Anglia) Led
NORWICH, 26259 & 614302
The Computer Shop (Oxford) Ltd
OXFORD, 722872
T& Vl!ohnson {Microcomputers Erc) Ltd
OXFORD. 721461
Arden Data Processing
PETERBOROUGH, 49577 & 67831
HS.V. lid
SOUTHAMPTON, 331422
Sumlock Tabdown Lid
SOUTHAMPTON,. 26647
D.D.M. Direct Data Marketing Ltd
SOUTHEND- ON SEA. 65787 8 64589
Scan Computers Lt
STORRINGTON (09066) 5432
The Computer Room
TONBRIDGE, 355962
Orchard Computer Services
WALLINGFORD. 35529
Microchips
WINCHESTER. 68085
PP.M. Led
WOKING, (04867) 801 11
Petalect Limited
WOKING, (04862) 69032 & 21776

MIDLANDS
Byteshop Computerland
BIRMINGHAM. 021-622 7149
C.PS. (Data Systems) Limited
BIRMINGHAM. 021-707 3866
Camden Electronics Limited
BIRMINGHAM, 021-773 8240
Joseph Ware Associates Ltd
BIRMINGHAM. 021-643 8033
Marchant Business Systems Ltd
BIRMINGHAM. 021-706 8232
Micro Associates
BIRMINGHAM. 021-328 4574
Peach Data Services
BURTON-ON-TRENT, 44968
Catlands Information Systems
CHESTER, 46327
PEG Associates (Computer Systems) Led
COVENTRY, 20246
Davidson-Richards Ltd
DERBY, 366803
Taylor Wilson Systems Ltd
OORRIDGE. (056 45) 6192
Caddis Computer Systems Ltd
HINCKLEY, 6} 3544

Arden Data Processing
LEICESTER. 22255

Roger Clark Business Systems Ltd
LEICESTER, 20455

AJR Lud

OTTINGHAM, 206647

Betos (Systems) Ltd
NOTTINGHAM. 48108

Byteshop Computerland
NOTTINGHAM. 40576

PEG Associates (Computer Systems) Ltd
RUGBY, 65756

Synchro Computing Ltd
STOKE-ON-TRENT, 825391

Walters Computer Systems Ltd
STOURBRIDGE. 7081 |

The Computer Shop (Swmdon) Ld
SWINDON, 69406

McDowell, Knaggs & Aﬂo(uatgs Limited
WORCESTER, 28466

YORKS AND HUMBERSIDE

Ackroyd Typewriter & Adding Machine Co. Ltd

BRADFORD, 31835 & 32243
Allen Computers
GRIMSBY, 40568
Microprocessor Services
HULL, 23146
Microware Computers Ltd
HULL. 562107
Holdene Ltd
LEEDS. 459459
Yorkshire Electronics Services Ltd
MORLEY, 522181
Computer Centre (Sheffield) Ltd
SHEFFIELD, 53519/588731
Holbrook Business Systems Ltd
SHEFFIELD. 484466
Estate Computer Systems
SLEAFORD. 305637
Mitrefinch Ltd
YORK. §2995
NORTHEAST
Currie & Maughan
GATESHEAD, 774540
Dyson Instruments
HETTON, 260452
Key Computer Services Ltd
NEWCASTLE-UPON-TYNE, 815157
Intex Datalog Ltd
STOCKTON-ON-TEES. (0642) 781193
MANCHESTER AREA
Byteshop Computeriand
MANCHESTER, 061-236 4737
Computastore Limited
MANCHESTER. 061-832 4761
Cytek (UK) Limited
MANCHESTER. 061-872 4682
Executive Reprographic Lid
MANCHESTER. 061-228 1637
O. Kipping Ltd
MANCHESTER, 061-834 6367
Professional Computer Services Ltd
OLDHAM, 061.624 4065
Catlands Information Systens Ltd
STOCKPORT, 061-477 6699
Catlands Information Systems Ltd
WILMSLOW, 527 166

LIVERPOOL
Stack Computer Services Ltd
BOOTLE. 051-933 5511
Aughton Microsystems
KIRKBY. 051-548 7788
Rockcliff Micro Computers
LIVERPOOL. 051-521t 5830
The Computer Shop (Southport) Ltd
SOUTHPORT. 77783
NORTH WEST
B8 & B (Computers) Limited
BOLTON, 26644
Tharstern Limited
BURNLEY, 38481
Preston Computer Centre
PRESTON, 57684
WEST COUNTRY
Radan Computational Ltd
BATH, 318483
Calculator Services & Sales (Bristol) Ltd
BRISTOL. 77945213
Sumiock Tabdown Ltd
BRISTOL. 276685
T & V Johnson (Mirocomputers Etc) Ltd
BRISTOL. 422061
AC. Systems
EXETER.71718
South Coast Business Machines Ltd
FERNDOWN, 893040
Milequip Ltd
GLOUCESTER. 411010
Devon Computers
PAIGNTON. 526303
AC. Systems
PLYMOUTH. 26086
JAD Integrated Services (Plymouth) Ltd
PLYMOUTH. 662616 & 29038
J.M. Computer Services Ltd
TRURO. 71626
WALES
Sumlock Tabdown Ltd
CARDIFF, 41 361
Sigma Systerms Ltd
CARDIFF, 34869 & 21515
Reeves Compurers Limited
CARMARTHEN. 3244172
Computer Supplies (Swansea)
SWANSEA, 290047
SCOTLAND
MacMicro Ld
BEAULY, 046-371 2774
Holdene Microsystems Ltd
EDINBURGH. 031-668 2727
Byteshop Computeriand
GLASGOW, 041-221 7409
Gate Microsystems Limited
GLASGOW, 041-221 93724
Robox Brd
GLASGOW, 041-221 84114
Ayrshire Office Computers
KILMARNOCK, 42972
NORTHERN IRELAND
Northern Ireland Computer Centre Limited
HOLYWOOD, (02317) 6548

maintaining that it doesn’t
dominate the computer
industry. It maintains that it
doesn’t want to dominate the
industry. And it maintains
that it doesn’t involve itself
in ‘predatory’ business
practices — which means
doing things that aren’t
designed to help it, but to
hinder the competltlon

I know what a ‘conflict
of interest’ is. It’s something
that makes a person likely to
act against his own best
interests because he has other
interests. If you have a PET
and you work for IBM, it is
obviously in your interest
not to write programs. You
might be tempted to give
them away, and break your
conditions of employment.

Oh, yes; didn’t I say?
You aren’t even allowed to
give them away, All that
rubbish about ‘profit-
making activities’ is just a
smoke screen. ‘Giving soft-
ware away still represents
a conflict of interest,’ says
IBM.

Going cheap

It’s Christmas sale time! All
stocks must go, don’t miss
this bargain offer, can’t be
repeated. . . and so on.

All of which we've got
used to in the clothing indus-
try over the years, and have
learned the language. Let us
not forget the translation
now that old computer
stocks are coming up on
special offer. Two machines
are available at suddenly
improved terms: the Silver
Apple or ITT 2020, and
the Sharp MZ-80K.

In the case of the Silver
Apple, the deal is simple
enough: ITT used to assemble
the Apple in Europe, but is
preparing to launch the
3030. So it has emptied out
its warehouses and Lion
House picked up just about
the last 250 systems. To
make them go, they are being
sold at £700 each including
a disk and Apple- -writer word
processing software, making
the system a pretty nice
word processor at the price,
once you buy a suitable
printer to go with it. In the
case of the MZ-80K, the
deal is not so clearly a
question of replacing a dead
design, but the fact is that
the MZ-80K has now
been superseded by the
MZ-80B which has a much
better keyboard.

It is now available through
Microdigital with 48k bytes,
at £400 including VAT,
which is a good price for the
machine. And I have no
reason to suppose that Sharp
is going to stop making the
machine as long as it is attrac-
tive to users. Nor do I
suppose that the price is more
than aéood deal done by
Bruce Everiss with Sharp. But
I do think that this is the sort
of deal that people do
towards the end of a
product’s life and I also think

that the MZ-80K is getting
near that point. Or, at least,
it would be without a deal
like this.

Taking change
into account

It takes a certain stupidity
to launch an American
general accounting program
onto UK computers — and
MicroPro (the company
which gave us Wordstar) isn’t
normally stupid. But
MicroPro boss Seymour
Rubinstein is launching an
American accounting pack-
age,

‘It will have no programs
in it at all,” he said happily.
‘It will be eminently
customisable and dealers will
use it to produce customised
accounting systems.’ It will,
apparently, be the ideal thmg
for producmg accounting
programs, rather than a set of
programs ‘themselves.

‘There are two problems in
data processing,’ Rubinstein
mused: ‘first speed second,
changes. Frequently what-
ever is implemented in any
system is only an approxima-
tion of what the user wants
and it has to be changed,
altered and revised —
normally over several months.
The programmer loses
interest after the first
change.’

The result is that cost
accounting systems never
do what they were originally
meant for — which is why we
can’'t get paid at the end of
the month. Programming
thts just couldn’t asp how

half the staff weekly
tﬁe rest monthly, so they
paid the rest every four
weeks,

Things like this, Rubin-
stein promises, will be easy
under his accounting program
producer. And it will easily
accept changes. ‘“Things
always change — for example,
time was when shops adverti-
sed free delivery in the
States, and the cost of fuel
was so low that nobody
bothered to keep track of
how far they went on each
order. Then fuel costs went
way up and they suddenly
wanted an extra item on the
form — which meant an extra
field in the Cobol file. Have
you ever tried adding a field
in a Cobol program?’ For that
matter, as a dealer, have you
ever tried amendmg a gack-
age which a customer bought,
to add a field?

I'm impressed, if it works.
I must be — do you realise
that this is the first
accounting system I've
mentioned in this column?

World winner

The reason I .like the idea of
the Vulcan Chess Champion
and would spend £279 (if I
had it) has nothing to do with
the fact that it won the World
Microcomputer Chess
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Championship in Hamburg
recently.

No, it was a little scene at

‘the PCW Show’s chess
championship that did the
trick: one competitor,
trying to untangle his power
cable from another wire,
solved the problem by
unplugging both machines
his own and the one it was
tangled with, This obliged
his opponent to reload the
whole system from scratch
because the machine entireiy
forgot its position and the
position in the game. And
even if the game hadn’t
started, the thought of pre-
venting people, dogs and
other natural disasters from
tripping over a cable through-
out a computer game has
haunted me ever since.

And, yes — the Vulean
remembers the position in a
game, up to a year after the
power has been turmed off.
It also has an ogtional (extra
£155) board which knows
which piece is where on the
board, if you don'’t like its
little L.CD board display.

Bigger Apple
core

For those who regard the
double-capacity memory of
the Apple III as a move in the
right direction but not quite
enough, Merton Electronics
has a way of plugging in
256k bytes into the old
Apple II, which is cheaper.

To use it, you have to be
able to write enough machine
code to switch memory
banks, Each memory bank
holds 16k and there are four
banks on each Merton card,
making the capacity 64k
bytes. The Apple can power
up three of these cards, plus
an add-on 16k byte card.

According to Merton
these cards can hold tha
much memory in the small
area allowed for Agple cards
because they use the ve
dense 64k bit chips. Eac
card costs £189 including
VAT. Details on 01-543
3533.

Osborne delay

The arrival of the Osborne
1 has now been postponed
by its new UK managing
director Mike Healey on
advice from Osborne,
because, ‘it will be better
to start out with a lot of

units available, then to kick
off in dribbles.’ The plan

is to import 500 Osborne
machines in January, by
which time the useless
modem l¥l>lug on the front of

the machine will suddenly
become a functioning piece
of hardware.

This is because the
company has launched
one of its first software
products, a communica-
tions program called Micro-
Link (shame he didn’t have
the sense to call it Data-
Link). This will handle
communications and will
understand the special
problems of the Osborne
screen, which shows only
52 characters per line out of
120 actually held.

In anticipation of the soft-
ware actually working, and
of Osborne 1 owners buying
it, The Source has opened up
a ‘mail box’ in its big
computer storage banks,
which Osborne users can dial
up and leave text in for
other users to access. The
machine has also acquired
a big ‘hard disk’ storage
capacity of five, ten, or 20
megabytes. This is provided
by a Corvus drive.

ICL men go
micro

It certainly is an ill wind
that blows no good to any-
body and the cold blasts that
blew the board of our big
computer company, ICL,

to bits, may help a lot of
engineers and it may help the
micro market.

This thought is prompted
by the appearance of a sound
generator board by a
company called Bulldo

' Video, staffed by ex-ICL

engineers. It appears that
several ICL people made
redundant by the re-
organisation are now setting
u? their own firms, and a lot
of them are designing
products for the micro
market.

It may seem heartless, but
the result should be very
good for them. Their talents
were undoubtedly wasted
inside ICL, where good ideas
were sat on for months and
months before being dropped
because they were out otp
date; and their talents are
certainly going to be useful
to us.

The sound generator board

will appeal to Tangerine
users, because it plugs into
Tangerine computers. It has
an on-board 2% in speaker
and an audio amplifier, so
sounds can be produced
direct on the board. However,
you can also hook it up to
your hi-fi system.

This board costs £44.85
with a single sound generator
chip for synthesising almost
any sound. A second such
chip can be fitted, and the
board then costs £56.35.

By Christmas, promises
Bulldog Video, there will be
a high resolution colour
graphics system for Tangerine
users, costing £170 or so
and providing 700 colours.

New Genie

There is a new machine in the
Video Genie family. It costs
£325 or so, and it is an
improved version of the old
Genie. The improvements
include full upper and lower
case display characters, with
a flashing cursor; some dumb
terminal routines and some
networking abilities.
According to Lowe
Electronics, the importer, a
range of business software
has been developed for this
machine by Tridata in
Birmingham. Details from
Rob Stead on (0629) 4995.

Oracle GT

What word would you use for
the experience of standing in
front of a television for half a
minute, waiting for a screen
full of innocuous data, and of
finding that it appeared after
around 15 seconds instead
(on average)?

Exciting, that’s the word!

You doubt me? But I have
it on the authority of ITV
(he said indignantly): ‘From
the end of Septemzer, infor-

mation on Oracle will be even
more readily available to
viewers, when the average

SPRIN /SPRINT

‘access’ time is -effectively
halved from 30 seconds to
15 seconds.

‘This exciting develop-
ment is made possible by the
Home Office’s finally
confirmed decision to allow
Oracle to extend from two to
four line transmission —
another milestone. . .’ Oy
wake up! I'm quoting ITV!
Exciting, isn’t it?

Plug into Prestel

Two great rivals for the
hearts, minds and pockets

of the enthusiasts still exist —
Tangerine and Acorn,
Tangerine was first with a
machine that turned a tele-
vision into a Prestel receiver
(which means it can plug into
the phone system and get
expensive information from
the Telecom pages).

Acorn has now done it the
other way: rather than turn a
television into a Prestel set,
on the way to being a
computer, it has turned its
computer into a Prestel set.

The system costs £120
plus the cost of a fully expan-
ded Atom with 12k RO
and 12k user memory. That
includes a £30 software
package (the code is in ROM)
called Atomtel, which
handles automatic phone
number dialling to Prestel
and which turns-the Prestel
code into an Atom screen
of displayed data. The rest of
the cost comes from the
equipment needed to connect
the machine to the phone
line — a modem, isolating
unit, and power supply, plus
odds and ends like cables and
sockets, Details from Acorn
on (0223) 311427.

Told you so

This is what I said a lot earlier
this year (paraphrasing):
‘Although the IBM Display-
writer is a word processor, it

The main reason this picture of a Commodore PET being
used at the world waterski championships appears to show
the imminent disaster of a competitor crashing into the
computer room is simple: the picture has been clumsily
faked by Commodore’s publicity agency. Clever, that: I'd
never have printed it otherwise,
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Weve raised the
standard but not

the price.

The new Microline 82A raises X-Data’s price/performance standard

higher than ever. At no extra cost.

Based on Oki’s superb engineering tradition, the
Microline 82A is the result of a continuous
development program aimed at providing
highest performance at lowest cost.
Unbelievably at the same price as its best-
selling predecessor, the Microline 82, it offers:

O Speed — 120c¢ps

O Clarity — 9 x 9 matrix

[0 Throughput — enhanced logic seeking
O Style — true descenders

O Convenience — rearandbottom paperfeed

The Microline 82A will challenge any other
printer available in this price range. With Oki
engineering to give total reliability.

And it has a sister — the wide-carriage
Microline 83A — which offers all the facilities of
the Microline 82A with a full 136-column
carriage.

Plus lower cost. We've reduced the price by
15 per cent compared with the Microline 83.

Price/performance is X-Data’s winning
theme. Ring Jane Lindsay at Slough (0753)
49117 for further details and prices or the name
of your nearest dealer.

X-Data Limited, Marish Wharf, St Mary's Road,
Langley, Slough, Berks SL4 1HE
Tel: Slough 49117. Telex: 847728.

X-DATA

Equipment Wholesalers
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has all the features to be a
general purpose micro-
computer, except a general
purgose Of)erating system.’
kay, I'm crowing; but
at the time, IBM said I was
nuts and it was just a word
processor. Now it has just
been said by Phillip Nelson of
Digital Research, which has
released a version of CPM86
to run on the Displaywriter.

The machine uses the Intel
8086 micro. IBM’s official
micro (the one its staff are
allowed to write programs
for) uses the 8-bit version of
that chip, the Intel 8088,
Digital Research has been
working on CP/M-86 for both
machines, in secret, for a few
months,

Details from the European
agents, Vector International
of Research Park, B-3030
Leuven, Belgium; tel 32(016)
20 24 96.

Another Triton

Do not mistake the Triton for
the Triton, Both are made in
Britain and both can use the
old Intel 8080 instruction set
but that’s the only resem-
blance. The Transam Triton
you knew about as a cheap kit
for enthusiasts. The Trivector
Triton is one of the more
elaborate attempts to imitate
a minicomputer with a Z80
micro.

The idea of having a multi-
user system is that ‘the same
unit can be used simultaneou-
sly for a variety of applica-
tions within a single business,’
as Trivector puts it in its
latest announcement. ‘One
user can be doing payroll
calculations, one can be using
it for inventory control and
another can be running a
word processor.’

The advantage is that you
have a system costing
£10,000 (plus about £1500
to £8000 worth of software)
for two people, instead of
two systems for about
£1200 with some free soft-
ware, which (if it is the
Osborne) either person can
| take home for the evening.

You also have the advan-
tage of the Business
OEerating System (BOS)
which is no doubt as wonder-
ful as CAP used to say it is
and as wonderful as MPS
(CAP’s successor) now says

NEWSPRINT

it is in Version 5, and which
still can’t run CP/M even as
a subtask. And that money
isn’t just thrown away: you
also get a big hard-disk drive
with 22 Mbytes of storage
which you can dump to a
tape from time to time (the
tape holds 12 Mbytes for
some odd reason). And you
get a printer.

If you detect the edge of
irony there, I should add, to
be fair, that if you go to a
conventional minicomputer
maker for the same features,
you will be charged comfor-
tably twice as much, and
certainly won'’t get a better
engineered system. I recently
had the rather sobering
experience of watching Data
General’s idea of a micro-
computer — keyboard, two
minifloppies and a fair screen
in a horrible shiny placky
box — taking around a
minute to abort and reload a
simple and clumsy Space
Invaders-type game.

If Trivector is competing
with that, I suppose they’re
in business. Details (0767)
82222,

Speed up

For just under £30, a
program which speeds up the
average day’s work on Basic

" programs by ten percent must

be worth a try. It is called
Compress and it assumes that
you have Microsoft Basic
code which is thoroughly
tested and debugged. Then,
according to Mike Lewis
Consultants, you don’t need
good commenting, you don’t
need well-formatted lines of
code, or even spaces between
certain words, and these
things all make a program
bulkier and slower. Compress
just takes all these debugging
aids out, saving something
like 30 percent in disk space
and, though it has no effect
on programs that do a lot of
printing, it speeds calculation
programs by about a quarter.
Details on 01-794 3886.

Disk checker

Who knows what Mary
Whitehouse would make of
the announcement that the
‘Digital Diagnostic Diskette
is a fast and easy-to-use tool’

used to analyse and adjust
floppy disk drive alignment
ané)performance characteris-
tics? It only sounds compli-
cated; in fact it’s pretty
simple: since floppy disks
don’t have grooves like long
playing records do, the
position of the head when
recording or reading data is
a critical matter, and if it

is in the wrong position
software supplied by other
people will not load and the
data supplied by yourself will
not be transferrable to other
machines. This system shows
what is wrong with (or right
with) your disk drive. Mind
you, fixing it is another
story. Details from HAL
Computers of Weybridge on
(0932) 48346.

Apple crusher?

If it is true that Apple chief
Steve Jobs once taunted a top
executive of minicomputer
giant Digital Equipment, by
suggesting that Apple ‘will
bury you’, then Digital’s
‘micro’ would support the
theory that it is out to kill
Apple.

obs was recently in
London, boasting of more
than 300,000 Apple II users
worldwide. And when Digital
launched its kit of parts to
turn its very successful
VT100 terminal into a
‘micro’, it was at some pains
to leak the information that
there were 250,000 VT100
terminals in use worldwide.

Figures, however, lie.
Those 300,000 Apples,
although tfxey seem to be
rather similar, have a fair
amount of trouble in running
each other’s software. Some
30,000 of them, indeed, are
not even used for running
Apple software most of the
time but for running CP/M
programs with the Microsoft
Softcard. The others run
programs with or without
Applesoft, with different
versions of the operating
system — and with different
versions of Basic, Pascal,
and so on,

Digital Equipment
Corporation (DEC to its
friends) has decided to pick a
standard which will attract
the software development
market: CP/M, It has gone
straightaway for a large
available market — that
figure of 250,000 looks
impressive. And its machine
is one of the smartest CP/M
items available. That said, it
has all its work still to do.

First, those terminals
aren’t really I\?otential CP/M
computers. Not without a lot
of heavy marketing effort,
because most of them are
firmly in the hands of
programmers who are using
them to run programs on
their employers’ DEC minis.
And (with all respect to
CP/M) nobody who has a
DEC mini at his fingertips
is going to want to start
mucking around with CP/M

And they aren’t going to give
their nice terminals to the
personnel assistant. Second,
those VT'100 terminals are
very nice and very easy to use
but they ain’t cheap: £750 is
the best ‘street’ price for
them and, officially, they

sell for around £1400. Plug
in an extra kit (comprising

a 280, 64k of RAM and one
160k 5%in disk drive) costing
£1729 plus £166 for CP/M,
and your machine has put
itsel?rin the middle band of
the higher-priced rat-race,
where there is no shortage of
competition and everybody
has some special feature or
other.

For the rest of us, this
machine will be as attractive
as the next and the number
sold will depend on the
number we see in the
computer shops. At the
moment, the Apples are the
ones we see in the shops, so
I'll happily predict that the
death of the Apple is still a
long way off.

Sord back

The new Executive range of
micros from Exleigh Business
Machines is, in fact, the
Japanese Sord range. The
company has signed a
contract to take an initial

£1 million worth of hardware
from Sord Computer Systems
in Tokyo, and is looking for
a dealer network. The deal
follows a financial link with
Dataplus of Cheltenham,
Details on Penzance (0736
66577. '

Sharp data
grabber

Sharp now sells three
computers, the smoothest
of the three being the
PC-3201 and the cheapest
being the MZ-80K . Hope-
fully, the new ‘portable
data capture’ facility will
start the smooth one selling
faster than it has so far
managed.

The idea, says Sharp, is
to use the Mektronic
interface to a device called
the MSI77 portable terminal.
This gets carried around the
world, reading barcodes, or
having its buttons pushed.
When it is full of data, it
plugs into the PC and pumps
the data into it, like a bee
collecting nectar and taking
it home.

Nice, but on its own, it
still isn’t going to bring
about a miracle, is it? Details
through publicity agent Alan
Fullelove on 061-228 0525,

Convert an atom

An indignant Chris Curry,
head of Acorn, assures me
that the rumour that he is
producing a new control
memory for the Atom, so
that it looks as much as
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possible like the BBC micro
is true, but the reason I
guessed — that this was in
case the BBC machine wasn’t
ready in time — is wrong.

The memory will be avail-
able in the new year, and
while it can’t turn the Acorn
into a full BBC machine, it
will give it the same Basic,
which is a lot nicer than the
old Atom Basic. And it will
give an operating system as
close as the hardware allows

- for instance, nothing will
give the Atom the ten ‘soft’
function keys, nor a four-
button cursor control system,
nor can it have the ultra-
high resolution graphics
ability of the BBC micro.

Oh, the reason Curry is
providing the Basic? He's
making damn near 3000
Atoms a month and worries
whether people will carry
on buying them, even if they
are cheaper than the BBC
micro, unless they are very
nearly as nice. Let’s hope the
idea works.

Network
naughtiness

It’s a little naughty of Zilog
to claim that its network
is safe because it is passive
‘and failure of one or more
nodes doesn’t affect the
remainder of the network’,
It is known in the trade that
networks with passive wires
are prone to failure because
of the probability of a node
‘babbling’. And it is also
known that the chances of a
‘passive network’ like
thernet or Zilog’s Z-Net
falling prey to a babbling
device are roughly the same
as the chances of an ‘active’
network, like the Cambridge
ring, failing because one of
the active nodes is not trans-
‘mitting data properly.
Babbling, by the way,
means accidentally trans-
mitting rubbish and killing
the net. So I think I know
what Zilog means when it
advertises a ‘free feasibility
study’ for companies with
industrial or process control

automations needs who
think a network might help.
I think it means that Zilog

is trying to establish how fea-
sible the system is — once it

‘gets its enormous thick blue

cables sorted out, that is.
Details on Maidenhead
(0628) 36131.

Seeing speech

A deaf human can’t learn to
talk by hearing what his
mouth is saying: with a
computer, however, he can
see a picture of the speech
pattern. And, say researchers
at the University of Kent at
Canterbury, a system which
doesn’t even display the pic-
ture can still be programmed
to detect similarity between
the afflicted person’s
attempts, and the word he is
trying to imitate. The Kent
system shows a simple ‘pass/
fail’ response but can be
programmed to raise or lower
its standards to accept a poor
imitation from a beginner but
to demand a better try from a
student who has made some
progress. Details of this
project from DrM C
Fairhurst, Lecturer in
Electronics on (0227) 6682,
ext 389.

Japs buy
Sinclair

Sineclair is the first British
micro to be imported by the
Japanese. It proves, at least,
that he was right in saying he
was a couple of years ahead
of them. The deal has been
struck with the giant
Japanese trading group,
Mitsui, and at first involves a
simple purchase of ‘several
thousand’ ZX81s by Mitsui,
who will ‘Japanesify’ the
manuals,

Eventually, Uncle Clive
says, the deal will be expan-
ded into setting up a joint
company in which Sinclair
will have a controlling
interest, and which could be
the start of something bii.
Apparently, Mitsui is looking

for other British products
to import, too. I dare say
Uncle Clive mentioned he
was working on a flat-screen
picture tube. . .
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managing director of the
UK company, on 0621
828763.

About face

Not good news for fans of
Zilog’s big 16-bit processor,
the Z8000 chip. After the
rudest advertising campaign
in years, in which AMD
poured scorn on the rival
Intel 8086 as not being any-
where near as good as the
AM Z8000 (a copy of the
Z8000), it has gone over to
the enemy and has started
making the Intel 8086.

The main attraction to
the traitor was probably the
simple fact that there is an
8-bit processor (the 8088)
which is exactly software
compatible with the 8086.
And, of course, this 8-bit
processor has just been
picked by a little data proces-
sing company calied Interna-
tional Business Machines, as
the basis of its personal
microcomputer.

Imsai exhumed

Back from beyond the grave
comes the old Imsai
computer, now renamed the
Fulcrum and selling at a
basic £810 including VAT
for the nice blue box with an
8080 micro inside it and a
power supply.

The Imsai was the first
imitation of the original
Altair, the first ‘home
computer’, And it was the
fact that Imsai imitated the
Altair that led to the Altair
system of plugging in extra
cards with 100 connection
gins — the S100 bus —

ecoming a standard.

In its new form, the
Imsai-turned-Fulerum will
obviously sell to people
who have one Imsai and want
another to match it. But even
with a new processor card
using the Zilog Z80, isn’t it
just a bit out of date?

Ask Malcolm D Cooze,

Cooperative
computing

For customers, members and
staff of the Coop, a network
of clubs is being set up
around the country, so that
these people can get involved
in home computing.

The scheme was started
off by the National Member
Relations Officer, Frank
Kent, who owns a Sinclair
ZX81, and appreciates the
need, he says, for computer
owners to get together if
they are to derive maximum
benefit from their hobby.
Presumably one major result
will be to introduce Labour
politics (at grass roots in the
Coop movement) to real
computers. The plan is to
make home computing
(‘possibly the biggest growth
leisure interest, that could
rival photography’) available

This Compadress address processing system is this month’s
entry in our sporadic ‘Spot the Superbrain’ competition.
The system can produce addresses onto self-adhesive (yes,
they are if you're not careful) labels, or onto continuous
computer stationery, or directly onto envelopes. That’s
something which just couldn’t be done a year ago. Details

on Basingstoke (0256) 62444.
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to those who need it.

The Society has already
started one club in Barnsley,
which has 25 members ‘from
all walks of life’ and plans
exist already for further

oups in Brentwood, Birken-

ead, Swansea, Hull, Bury St
Edmunds, Exeter and St
Blazey (where?) and Frank
Dent reckons other areas
could be considered if there is
sufficient interest.

Details from Dent at
CRS Ltd, 29 Dantzic Street,
Manchester M4 4BA.

Looking for
authors

Former PCW editor David
Tebbutt is looking for soft-
ware authors. Together with
Digitus MD Alan Wood and
former Data Logic director
Bill Barrow, David has set up
a software publishing com-
pany called Caxton, sited in

trendy Covent Garden.
Caxton is looking for
software authors with appli-
cations packages, initially for
the Apple or for CP/M. The

SPRINTN

plan is to do to the software
exactly what book publishers
do to a writer’s manuscript —
polish it up, make sure it’s
robust and usable, package it
with professionally prepared
documentation and market
it, both in this country and
abroad. In return, the pro-
gram’s author will be paid a
royalty, which will increase
on a sliding scale as sales
increase.

Initially the company
plans to concentrate on
business applications,
although the possibility of
games being marketed as well
has not been ruled out. And
the emphasis is very much
on the international market —
only packages which can be
marketed internationally are
of interest, which rules out
things such as, for example,
many accountancy packages.

To help would-be authors,
the company is producin
Author Guidelines, explaining
how software can be devel-
oped to a marketable
standard. Contact Caxton on
g}{-37 9 6502.

Speling check

A spelling checker has been
introduced for the word
processing package on the
Exidy Sorceror. It holds
20,000 words, which can be
added to, and costs £195
from Liveport Ltd on 0736
798 157.

Solid state
images

Getting a video picture
into a computer — for

things like teaching a robot
to ‘see’ objects — has recent-
ly been rather awkward.
Now, cunning chips called
charge-coupled devices are
becoming available to make
the job easier. Basically,
they’re multi-element light
sensors which replace the
large, expensive glass tube
in a video camera with a
small, expensive (at the mom-
ent, but not for much longer)
chip which can be interfaced
to a computer very easily.
Latest to get onto the mar-
ket is the Fairchild CCD221,
which gives a matrix of 488
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I thought I'd print this picture of th

e Eagle, another two-

disk CP/M system, even though Mediatech doesn’t say how
much it costs (normally a sure sign of an embarrassingly
high price) because it looks nice. Quite a nice screen, I
thought, and 800k bytes of disk space; hard disks are also
available. If it costs less than £2000 (without the hard disk,
of course), consider it. Details on 01-903 4372,

horizontal by 380 vertical
elements. Incorporated

into a camera, this enables
you to read the light levels

of 185,440 individual
elements, which is very handy
for image-processinf applica-
tions. More details from
Celdis, the vendors, on
(734)586191.

Tangerine mag

Tangerine has dropped its
discount scheme to mem-
bers of the Tangerine Users’
Group in favour of its own
scheme, which centres round
a new magazine, The Tansoft
Gazette. Published bi-month-
ly, it costs £15 a year and will
contain discount vouchers,
product news, programs

and a technical enquiry
service. Editor is Paul
Kaufman who runs the cus-
tomer support department.
Coming soon from Tanger-
ine: a Forth compiler and
a disk system.

Thindrives

Having trouble squeezing 8in
drives into your system’s
cabinet? Hal Computers may
have the answer in the form
of anew thin Tandon disk-
drive called, imaginatively,
Thinline. The drive is half as
thick as a conventional unit
but, of course, takes stand-
ard 8in disks. Two versions
are available, single- and
double-sided. More on Wey-
bridge 48346.
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Sony discretely launched its 3%in microfloppy disk and disk
drive in the UK during October’s International Business
Show in Birmingham. Despite its remarkably small size (the
drive measures 4in wide, 2in high and 5.1in deep) it has an
incredible storage capacity — the tiny disk in its protective
plastic case holds 437.5 kbytes unformatted in its single-
sided, double-density format. The disk rotates at 600rpm and
transfers data at an impressive 500 kbits per second and the
drive has an industry-standard interface. Prices and availabil-
ity haven’t yet been announced but Sony is hoping that
other manufactureres will adopt the format. More from Sony

on (09327) 81211.
PR
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Adda Computers Ltd., a major supplier of computer systems
to industry and business, have opened the Vic Centre in
West London. Here you can see, discuss and buy everything to do with
the new VIC 20 personal computer—in person or by mail. Hardware,

software, technical advice and information is available from an experienced
staff of experts. Even if you already own a VIC 20, get on our mailing list to
know about new developments. Remember—everything has the backing of

Adda’s reputation, and there’s a full 12-month warranty on all hardware.

The Vic Centre is easy to reach—Just off the A40, close to North Acton tube
station.

Not just a computer but a whole

expandable system

AT ONLY £189-95 inc.VAT. Special cassette deck
£44.95 inc.VAT.

The VIC 20 is a fully-fledged, easy-to-use computer. It's the core of
a great expandable system, with full-size keyboard operation.
First-time users can work it immediately with plug-in program
cartridges, using your own colour TV to get up to 24 colours on
screen, and three different sound tones. Or write your own programs
in BASIC. The VIC 20 lets you build a system as needs and budget
dictate. You can expand its memory to 32k Byte with Plug-in
modules, and transfer data to external storage units. So the VIC 20
is more than just a personal computer—and its system will expand
to put it even further ahead.

VIC 20 Dot Matrix Printer

Tractor-feed, 80 character-per-line, 30 characters-per-second printer.

£229.95inc| VAT.

VIC-R$232 INTERFACE

Fully implemented (true levels)
RS232C-v24

BI-DIRECTIONAL INTERFACE

Allows Vic to work as Mainframe Terminal
Drive a Qume Daisywheel or a Paper Tape

VIC-LIGHT PEN

This high quality light pen works in both
normal and Hi-Res modes on the Vic
allowing simple interaction wlith the Vic
without keyboard entry.

Easy to program and easy to use.

Punch etc. etc. e.g. Menu selection. Non-keyboard entry.
FEATURE This unit contains master power Teaching Games.

supply which supports Vic's own supply FEATURE touch sensitive “Enter” contacts
when carrying Memory Expansions, £56.35 incl VAT. to eliminate accidental entry.

Cassette Drives, Light Pens, Printers etc. £28.75 incl VAT.
VIC-MEMORY 3K

Small size—low cost memory expansion.
Plugs into Vic and reproduces memory-port.
Can be used with other expansions gives a
total of 6k user static ramon Vic.

FEATURE This board allows Vic to move .
Basic to begin at 1024 ($0400) as in Pet, FEATURE low-cost High quality. Robust.
and enables the use of HIGH RESOLUTION ¢

COLOUR GRAPHICS £40.25 incl VAT, ;:r?gfeOYST'CK

VICTOOL KIT £28.75 incl VAT, Hand-Held joystick units for games use

For those who know tool kit on Pet we now available in Pair or Single configuration. \

have same facilities for Vic. N.B. (2 Singles will not work as a palr

Renumber, Auto, Append etc. unless modified) £14.95 incl VAT.
This may be used with the stack VIC Rom Le Stick £30.75 incl VAT.

Switch Board. The ultimate joystick. One handed multi-directional super

VIC ROM SWITCH BOARD £40.25 incl VAT. sensitive stick with built in fire button.

An Inexpensive unit which plugs direct on to Memory

Expansion Port of the VIC and allows the insertion of up

to 4 ROMS for games packs or toolkit aids, etc. ;
FEATURE. Simgle soft\‘/)vare switch exchanges each pair of VIC software Each of these tapes £14.95 incl VAT.

ROMS into VIC's ROM llowing ‘clashing’ ROMS to be Codebreaker/Codemaker n . )
used. ] el g = T You play the VIC or the VIC plays you in this computerised

VIC-Games Port Adaptor Cable
games port plug. e
A two into one adaptor for use with both
joysticks and light pens. A must for those
who require full control of games with
graphics.

£14.95 incl VAT.

FEATURE. Plug-in zero force sockets are available as opilonal version of Mastermind.
extras to help eliminate pin damage to valuable ROMS. VIC Seawolf, VIC Trap and Bounce-out

3 fun games, a submarine shoot out, a beat the VIC and an
TERMS AND CONDITIONS: All goods sold subject to Adda old favourite pub game. Good games with different skill levels.
terms and conditions of sale. Full details available Monster Maze and Maths Hurdler
on request, but Include: 7 day money back guarantee, Adda A fun game with good colour and sound and a mental arithmetic
12 month hardware warranty. Please allow 21days for delivery.  jearning game. Highly rated by everyone we have shown it to.
Allow 7 days for personal cheques to be cleared. Quoted Harder than you think.

prices are inclusive of VAT.

_-—_——__——__——-——_———————————_—————

i Pri MAIL ORDER to: Adda Computers Limited, FREEPOST, London,
GEvsiitauiied e W13 0BR or telephone your order (24 hours a day) to
01-992 9904 quoting your BARCLAYCARD OR ACCESS

number.
1 enclose a cheque, made
payable to Adda Computers
A § Limited for
Add £2.00 p. & p. for B EEE
orders under £50.00 Total £ |
* Please charge my Barclay/Access
Name: account. My account number is
Address. e -
s * Please add my name to your
FCW/12 mailing list y_ Y
SHOP ADDRESS: Adda Computers Limited, BElbs e eimle it
154, Victoria Road, Acton, London, W3. Tel 01-992 9904. Date: 9 2

OPEN: 10 am—6 pm (Tuesday—Friday), 10 am—5 pm {Saturday).
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Over the last two years

more than 1,000 completely non-technical users
in the UK alone used one British program to keep student records,
personnel files, mailing lists, sales records, parrot breeding records,
man hole cover records, electoral roll records, blood donor records,
" pharmacy records, patient-records, stock records, library lists, dating
agency files, parts files, exchange rate files, employment files, accoun-
tant and solicitors records, farm records, garage records etc, etc.

How could YOU use Compsoft’s DMS* (Data
Management System) this year?

*Available on CP/M with link to Wordstar or
Commodore machines linking to Wordcraft,
Wordpro, and Visicalc.

Designed with the non-computer expert in mind, DMS users, ranging from those in the smallest to
those in the largest multi-national companies, have followed the simple screen instructions to create
their own file, store, amend, sort and search for information.

Searching on multiple parameters is easy, and these pre-selected batches of records can then be
processed (e.g. update all my prices by 5% and recalculate the new inventory value), displayed,
passed to the report generator, or merged with other files.

Batches of data may be deleted, and the space automatically re-used. Most importantly the file
structure can be amended, adding or deleting lines as required, while still retaining existing data.

Screen layouts (as many per file as you like and all password protected), calculations and print layouts
can be stored on disk for future use.

DMS can store up to 1,000 characters per record, and is backed up by its own British authors from
Compsoft’s base in Guildford, Surrey. We are always happy to discuss your applications or arrange
demonstrations with your area dealers.

DMS will run on Equinox, PET (including 96K), Rair, Cromemco, Superbrain (includ-
ing double tracking machines), Apple, Cifer, Heath, North Star, Dynabyte, Vector-
graphic, Shelton, SD. In fact on any CPM-based system with floppy or hard disks.

You can contact us at _
Compsoft Ltd, Great Tangley Manor Farm, Wonexrsh,
Guildfoxd, Surrey GUS OPT.

Telephone: Guildford 0483 505918/39665.
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Pm pleased to report that Computer-
Town Thanet is now up and running

held in the main foyer of Broadstairs
library with just three machines, and
with visitors peaking at around the 30

understand that Southern Television
was so tickled by the idea that it has in-
vited the organisers along to its studios
next Thursday. Next month I’ll tell you
what happened. '

If you live in the Harrow area, you’ll
be pleased to hear that Susan Kelly of
the Civic Centre Reference Library has
got a ComputerTown running there and
I’m sure she’d love to hear from people
willing to bring along their machines
from time to time.

Alan Waring writes from Computer-
Town Enfield to say that, as a result of
public demand, it is extending its
activities to Palmers Green Library as
well. I suggest that you check with Alan
or the library for further details.

We seem to have received a bumper
crop of letters this month, many of
them asking for details of their local
ComputerTowns. It serves me right for
listing the 'Towns in October without
addresses or phone numbers. Well, to
save me work and to save you buying
stamps and envelopes, I’ve persuaded
the Editor to give a full listing of
ComputerTowns every month in the
‘Direct Access’ section of the magazine.
Thanks, Editor:

Mike Baker wrote from Computer-
Town Ealing (which used to be held in
Acton and is now run in Southall) to
suggest regular get-togethers for the
London ComputerTown organisers so
that they can swap ideas and learn from
each other’s experiences. This idea was
provoked by discussions Mike had with
other organisers at the PCW show. He
went on to suggest that the country
should be divided into regions, with
each region having an organiser/co-
ordinator who could arrange regional
meetings. This, he feels, is better than
trying to have ComputerTowns all over
the country trying to get together. I
must say, I’'m inclined to agree with
him. What do you think? It’s probably
best if you send your ideas to me so I
can disseminate them through this
column. For the moment, Mike is acting
as London coordinator and by the time
you read this we will have had our first
meeting. I’ll let you know how it goes.

The latest news bulletin from Com-
puterTown, USA! devotes its cover to

under the watchful eyes of Jon Finegold
and Peter Kiff. The first session was.

mark the evening was a great success. I

David Tebbutt brings you the latest update.

A BUMPER CROP

CTUK!. I noticed a couple of changes
which sadden me a little. One is that Pat
Cleland, coordinator of the CTUSA!
project, is leaving and the second is that
the bulletin is soon to be incorporated
into Recreational Computing. People
used to receiving updates on CTUSA!
activities will now have to become sub-
scribers to that journal.

Now let’s look at the ‘serious’ letters.
By this I mean those from people who
look as if they might get a 'Town going
themselves. The easiest thing to do is to
list the names and addresses of those
writing so that you may contact them if
you’re interested in helping out. If you
write, I think you should enclose an
SAE for the reply. Here’s the list:

Nottingham Micro-Computer Club,
c/o Geoffrey Jago, 1 Lucknow Avenue,
Mapperley Park, Nottingham NG3 5AZ;,
Roger Clark, 6 Hawthorn Road, Ripley,
Surrey GU23 6LH; R G Long, City of
Leeds YMCA, 35 Albion Place, Leeds
LS1 6JJ; P Aldridge, 20 Nita Court, 152
Burnt Ash Hill, Lee, London SE12 OLT;
R J Shears, Southampton Computer
Club, 181 Woodmill Lane, Bitterne
Park, Southampton S02 4PY; Dick
West, 21 Carmunock Road, Busby,
Clarkston, Glasgow; P Masters — like a
fool, I didn’t note his address. Please
contact me, Mr Masters; Malcolm
Whapshott, 208 The Chantrys, Farn-
ham, Surrey: Malcolm plans to have a
'Town running by the time you read
this.

We have also had a letter from the

National Centre for Alternative Tech-
nology, who would be pleased to help in
any way possible with the setting up of
a 'Town. Richard St George, who wrote,
tells me that his workload is such that
he couldn’t take on the task of actually
setting up the centre. The address to
write to is Lilwyngwern Quarry,
Machynlleth, Powys, Wales. If you’re
into alternative technology — bio gas
production, wind power, electric trucks
and the like — you’d .probably find
Richard’s centte worth a visit.

Other enquiries this month have
come from London E17, NW1, E4,
SW12 and SE20, New Addington,
Northwood, East Horsley, Fleet, Gidea
Park, Leeds (2), Reading, Rinteln —
BFPO 29, Lyneham, Throckley —
Newecastle-upon-Tyne, Lindley —
Huddersfield, Hull, Southampton and
Whitburn — Tyne and Wear.

The BBC sent out a letter written by
me, typed by them and with my signa-
ture forged rather badly. The content
was exactly as the original which,

broadly speaking, asked for the names
of 'Towns who wouldn’t mind having
viewers referred to them. The idea is to
tie in with the forthcoming series. For
those of you who may have started your
'Towns since the letter went out, I
suggest you write to David Highton,
Broadcasting Support Services, 252
Western Avenue, London W3 6XJ.
There’s no obligation to help with this:
the decision is entirely yours.

Finally, it has been suggested that we
cobble together an internal newsletter
for distribution within the Computer-
Town network. This could contain the
news, views, tips and hints which can’t
be handled in this single page in PCW.
You might like to think about the idea
of sending your local information to a
central point and for the resulting news-
letter being sent to anyone who pays,
say, £1 with permission for them to
reproduce it as they wish. This means
that each "Town need only pay £1, then
it can reproduce it for its own members
at a lower cost. I'm suggesting this
approach to spread the cost and the
effort around as much as possible. An
alternative would be to obtain paid
advertising, which does change the rules
of the game a little. Please write and let
me know what you think. Peter Rod-
well (PCW'’s new editor) has offered to
take on the job of editing this news-
letter.

Once again, I would like to thank all
of you for your help and support for
ComputerTown. Keep up the good
work, and keep that news rolling in.

ComputerTown UK! is an ever-grow-
ing network of computer literacy
centres, where members of the public
are given free access to micro-
computers, courtesy of those willing
to volunteer their time and equip-
ment. ComputerTowns might be
found anywhere: in a church hall,
a library or maybe in a school after
hours. The emphasis is on making
computing enjoyable and non-threat-
ening and, because Computer Town
is entirely non-commercial, overt
axe-grinding of any sort is banned.
Guidelines are available for those
interested in setting up their own
*Towns: Write to CTUK!, 7 Collins
Drive, Eastcote, Middlesex HA4 9EL
and remember to enclose a large
SAE (A4 would be fine) for your
reply. Please don’t try to telephone
PCW for information because this
project is entirely a spare-time
activity.
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[ ST \Flnd out why the Atari is

\ the best home computer at
. ATARI‘..

your nearest Microcomputers
. at Laskys or write to

Microdigital
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and ask for a free Atari brochure.
We have large stocks of dll

Atari microcomputer products in
all our shops.

LASKYS is the largest specialist Hi-Fi chcln in Europe in Ju|y 1980 they ccqunred
Microdigital — an independent, specialist microcomputer store based in Liverpool.
Since then specialist microcomputer departments have been set up within selected
Laskys stores under the Microdigital name, these have now been renamed
Microcomputers at LAFKYS

The Professional Microcomputer Retailer
with ! Outlets Nationwide & Mail Order
BIRMINGHAM MANCHESTER
19/21 Corporation Street, Birmingham, B2 4LP. Tel: 021-632 6303. 12/14 St. Mary's Gate, Market Street, Manchester, M1 1PX. Tel: 061-832 6087
Manager: Peter Stallard. 300 yards from Buliring Centre. Manager: Lesly Jacobs. Corner of Deonsgate.
BRISTOL NOTTINGHAM (Opening early 1982)
16/20 Penn Street, Bristol, BS1 3AN. Tel: 0272 20421 1/4 Smithy Row, No"inghcm, NG1 2DU. Tel: 0602 415150.
Opening 16th October. Maonager: Alister Hawkes.
Between Holidoy Inn and C & A Within Market Square, Exchange Buildings, Nottinghan.
CHESTER , SHEFFIELD
The Forum, Northgate Street, Chester; CH1 2BZ Tel: 0244 317667. 58 Leopold Street, Sheffield, S1 2GZ Tel: 0742 750971
Manager: Jeremy Ashcroft. Next to the Town Hall. Maonager: Justin kowles. Top of the Moor, opposite Town Hall.
EDINBURGH LIVERPOOL
4 St. Jomes Centre, Edinburgh, EH1 3SR. Tel: 031-556 2914, 33 Dale Street, Liverpool, L2 2HF. Tel: 051-236 2828
Manager: Colin Draper. East end of Princes Street, St. Jomes Centre. Manager: Mark Butler. Between the Town Hall and Magistrates Courts.
KINGSTON (Opening early 1982) LONDON
gf;:gifed;'msr:';z's}g“ ston, K11 VEP. Tel: 01546 1271. 42 Tottenham Court Road, Landon W1 9RD. Tel: 01-636 0845.
MlCROCOMPUTER Mail Order

Microdigital Limited, FREEPOST (No stamp required), Liverpool L2 uy

72 PCW



The Printer People

82A

SMALL, LIGHT, QUIET, 9X9 DOT MATRIX PRINTER with

® TRUE DESCENDERS @ BIDIRECTIONAL PRINTING e 120
CPS @ 80/132 COLUMNS ® GRAPHICS ® DUAL INTERFACES
® OPERATES WITH TRS-80, APPLE, and others ® PLAIN
PAPER - UP TO 4 PART @ FULL 96 ASCI} CHARACTER SET
® DOUBLE WIDTH CHARACTERS ® 6.AND 8 LINES PER IN.
® PAPER TEAR BAR ® And many other features.

- The unbel-
N ievable quality print-
er from the world's largest
print head manufacturer. A whole stable
of machines to suit a wide variety of app-
lications: MX80/1, MX82, MX 80FT/1 &
MX80 FT/New Type 2.

15" carriage, dot
matrix printer, 9x9
dot matrix, 10 characters per inch hori-

zontal, 6 or 8 characters vertical, 136 cols.

Serial dot
matrix printer with an
impressive list -of features including: 136
cols, 120 cps bidirectional, short line
seeking,graphics,dual interfaces,96ASCII

NEC

5510/56530

5510-RS232
5530-Centronics 8
bit parallel printers with the unique print
thimble, produces up to 5 copies, with

friction or tractor feed.at 55 chrs.per sec.

—

TARWRITiR

Daisy wheel printer for word processing,
professional results, Diablo compatible,
suitable for most micro & mini computers,

RICOH

FLOWRITER

The 1600

is one of the
most advanced daisy ;

wheel printers on the world market today.
‘With a unique combination of features.

for your nearest stockist phone

0378 68071

Fully intelligent
terminals with
24x80 display &
dual intensity,
blinking, reversed,
underlining and
protect fields,

96 ASCI!I chrs etc.

' ESPRIT

The Hazeltine Esprit
is a buffered terminal
capable of displaying
the complete 128
ASCII character set.
Based on a 12" dia-
gonal non-glare CRT, 4
the video is crisp ZSras

and clear with “:“1‘\_ =
each character

presentad on a large mat-
rix to reduce eye fatigue.

384 DAWESCOURT,

ESHER, SURREY.

Tei: Esher (0372) 62071 or
88398 (from 01 nos. dial
78-62071 or 7866398}
Importers, Distribu-
tors & Wholesalers

of quality Com-
puter products.

ORTHAMBER
LIMITED




CHRIS PRIESTLEY

Sparomol

HERE’S TO DUMB USERS

EVERYWHERE

This month’s missive is being prepared
for your delectation on boring old
technology. It is being prepared in this
manner for one simple reason — it
actually works and has few quirks and
eccentricities that I fail to understand.
The technology being employed? Ah
yes; it is a small, battered but excrucia-
tingly reliable portable typewriter of the
manually driven variety.

Now, I can hear a million voices
being raised with the cry, ‘so what?’.
Never having been one to keep my
opinions to myself, I will tell you. The
following saga is true, for it happened
to me. It is heavily biased because at the
time of writing I have just about filled
up my quota of dis for my gruntle, but
despite that it’s worth recounting for it
is an object lesson in how the industry
shouldn’t (but does seem to) deal with
the user. It is also an object lesson for
that large army of potential users who

| are still to join the microcomputing

fraternity and who perhaps wonder

Martin Banks tries to
get to grips with
amicro ... and fails.

whether they should actually take the
plunge.

This then is the story. The name of
the specific manufacturer has, after
some reflection, been expurgated. This
is not from any sense of doubt over
naming it; it is rather that I feel sure
the following events are somewhat less
than rare for all manufacturers and dis-
tributors and that naming just one is
unfair relative to what is probably a
general level of competence within
the industry.

Right, here we go. I was asked by
this esteemed magazine to try my hand
at Benchtesting a microcomputer-based
word processor. At first I was reluctant
for, to be honest, I never have been
(and probably never will be) either a
technologist or a programmer. How, I
wondered, could I do a thorough
evaluation of a system when my pro-
fessional duties have involved delving
into the industry, its machinations and
markets and never the nitty-gritty detail
of PEEKing, POKing and GOing SUB.

After consultation with Editor Rod-
well, however, it was decided that this
was probably a positive advantage, for I
would be able to approach the Bench-
test in the same way the vast majority
of genuine first-time users actually start
with their new systems — totally dumb.

In fact, I started at a disadvantage
over most first-time users. The system,
precisely because it was for a Bench-
test, was not of my own choosing. It
arrived by taxi and without any prior
demonstration of even its most simple
requirements, capabilities or operations,
so there had to be heavy dependence on
the manuals to find out what the hell to
do. In practice, of course, it wasn’t too
difficult to work out which cable
plugged in where to get the processor
connected to the video monitor, and the
whole lot connected to the mains. It
was interesting to note, however, that
the hardware manual paid little atten-
tion to the requirements of a dumb
klutz — full circuit diagrams and de-
tailed explanations of the functions of
all the devices were there, but I wasn’t
about to set to with a soldering iron. I
was more interested in ensuring that
‘el stupido’ had stuck the right plug in
the right socket.

Interestingly, the hardware in ques-
tion had recently been enhanced by
the addition of a 5.25in winchester
drive — but no word of this appeared
in the manuals.

At this point I must admit to the
considerable possibility that I am being
grossly unfair, precisely because the
system was so new. The opportunity of
a ‘road-test’ in PCW, even under the
guise of a word processor Benchtest, is a
chance most manufacturers and dis-
tributors jump at. It is, however, pos-
sible to surmise that some companies
might well be tempted to grasp that
opportunity for their latest system
before it has been fully deduced
whether all the machinery is in full
working trim.

This certainly seemed to be the case
with the system I had. The ‘road-test’
I had been commissioned to perform
was on an ‘old and established’ word
processing package (certainly in micro-
computer terms). It has been around
for some time, and many CP/M-based
computers have an implementation of
it available. In the case of the system I
had, the implementation seemed to
leave a little to be desired, particularly
by a dumb klutz.

The manual for the WP software was
quite sound, except for one failing —
that it showed that it had been written
by someone who understood the soft-
ware very well, rather than for someone
who didn’t. A noticeably high degree of
reader knowledge was implied, and it
had the standard I’ll-show-you-how-
clever-I-am-at-writing-long-words  type
of introduction. I found myself starting
in the middle of the manual and work-
ing outwards to find the bits that I
needed.

Having at last established the order
in which I should set about things, I set
about them. The system happily booted
itself into existence and told me to load
a disk into drive A and key 5 or 8. Like
a mug I keyed 8 and got a bootstrap
error (8 for 8inch drives, 5 for 5.25s -
clever that). On keying 5 we were away,
and CP/M was automatically loaded.
Goodie-good so far, thought I. Next,
call up the WP package, a simple task
to perform and, sure enough, up it
came.. So now I was away, or at least I
thought so. Start the procedure to
create a new file, name the file, watch
the system sort itself out and get ready
for the work to come and away we go.

Oh no, we didn’t, did we? I started
tickling the ivories with the opening
sentence of some stunning prose, looked
up at the screen and saw. . . garbage.
Without wishing to duck any attacks
about the words I normally write, and
admitting that I am not the best typist
in the world, even I would find it dif-
ficult to make ‘This is the opening
sentence of some words to test this
package’ come out on the screen as
“T'ss h ongseef oe rsc. . . * ete. On
observation, I found that each time a




key was pressed the cursor would
rocket up the screen from its position
on the line. Then it would shoot across
the top of the screen, updating page
number, line number and column num-
ber on the way, then drop back down
to the line and back across the screen to
the location of the next character. In
all, this circuit took about halfa second
and any key strokes made while it was,
on its travels were simply ignored.

The answer was, as such, simple. The
version of CP/M delivered with the
machine was wrong, requiring a replace-
ment disk, and two ROMs. had to be
changed to give the system the
necessary keyboard look-ahead capa-
bility. This a man from the supplier
kindly did for me that evening (he lives
locally).

All this time I had noticed that the
winchester drive was conspicuous by its
inactivity. It -took a friend to notice
that the ‘instructions for booting it up
were written on the label of the CP/M
floppy. It was writ large for all to see;
it just wasn’t where I had expected to
see.it. Oddly, I thought it would be in a
manual somew here.

Anyway, it was now down to work
with the start of the Benchtest, a central
part of which is keying in a standard
3000-word article. This I did in two
chunks and all seemed well, so it was
save the file, switch off the system and
off down the pub for the evening. Next
day would be for editing the screed.

The day arrived, and off I went
editing. Power up the system, boot all
necessary bits, into the WP software,
find the file and with great dexterity
start. to edit. But no, but no. Press

CTRL and the relevant key to scroll the
page and the letter appears on the
screen at the start of file data. Oops,
thought I, finger not on CTRL properly.
I repeated the exercise and got the
same result. Some quirk of the im-
plementation (I assume) meant that I
had to type an average of eight charac-
ters before the edit control keys would
operate. When they would, I had to
then go back and delete the ‘addition’.

The next quirk to show up was that
it (either and/or the software or hard-
ware) had duplicated some paragraphs.
Now I accept that this might have been
some fault of mine in incorrectly saving
the file, for I broke off a couple of
times when entering the 3000 words
but, as far as I was concerned, I had
followed the manual’s instructions.
What I am not sure about accepting is
that this would cause the system to
duplicate paragraphs up to six times.

The next event was that the system
had to go back to the supplier during
the middle of my tenure as it was
needed elsewhere. I decided.to make a
copy of the test file, only to find the
system continually threw up BDOS
errors and declined the request. The
answer to this, I discovered, was an in-
correctly formatted CP/M disk (the new
one). Ho hum.

Eventually the machine came back
from its travels with, I was informed, all
relevant software, ete, etc. Nope: the
WP software wasn’t there (ie, the
floppy) and without it I couldn’t get
onto the hard disk, where there was a
copy. Further enquiries showed that a
disk would be available the next day at
the supplier’s offices, plus two ROMs

that were needed to go with it. Just for
luck, there were some instructions on
where the ROMs should go on the
board. )

As I've already said, I have never
been one for soldering away the dark
hours, so I approached this task with
some trepidation. The great-CPU-in-
the-Sky was on my side, however, and I
won (at least, I think I did). Once again
the system and I were up and away:
Into edit mode we went, found the file
(still there on the hard disk, for-
tunately) and found . the same ‘8.
character-addition’ problem. By now I
was well used to that and it was-over-
come with no difficulty. A-scrolling we
both went until. . . oh, well, duplicated
paragraphs are no problem, just delete
the buggers.

Flashing fingers hit the keys to delete
the first line and I waited for it to dis-
appear from the screen. Did it? Did it be
damned. The screen started scrolling at
a million miles an hour with the same
paragraph.

This was the time for decisive action
— in the event, something not unakin to
panic. I may have been wrong, but I
pressed Escape. Nothing happened, so I
pressed Return. Suddenly on the screen
appeared the instruction ‘Press Escape’,
so I did and the system returned to
sanity. I scrolled back to the paragraph
before the repeated one (not very far)
and then scrolled forward to. see the
damage. . . and I scrolled forward and I
scrolled forward. There were hundreds
of them, the same paragraph, going
over the hills and far away.

At this point, my gruntle was begin-

GOTO page 191

WESTWOOD COMPUTERS

117 TENNANT STREET, FIVE WAYS, BIRMINGHAM
SEE OUR COMPREHENSIVE range of microcomputers for business and personal use!
WORDPROCESSING, ACCOUNT, FINANCIAL MODELLING. We give full software and technical support!

@§oppic The APPLE II

— many programs, accessories, graphics etc.
CALL us for a DEMONSTRATION |

ACCOUNTING PROGRAMS :
TABS: Integrated Purchase, Sales, Nominal, Stock,
Payroll, Job costing, etc.

FINANCIAL MODELLING & FORECASTING
Micromodeller, Desktop/Plan, Visicalc

DATA BASE (information retrieval)
Information Master, DB Master, Dataplan, Visidex,

Whatsit

GRAPHS produced from numeric data

CP/M COMPUTERS
Integral twin 5%" disc drive machines
) Linkable to main-frames
POWERFUL WORDPROCESSING program.available
with MACRO programming facilities

The ROSTRONICS Z PLUS microcomputer range
expandable up'to 20MB hard dick multi-user system
CP/M, S100 bus

MATRIX PRINTERS
Seikosha, MPI, Centronics 737, Paper Tiger, Lear

DAISYWHEELS: Olympia Scripta, Diablo 630

. MEDIA & SUPPLIES
SCOTCH & DYSAN discs, paper & daisy wheels

VISIT OUR SHOWROOMS !

Siegler

Micromodeller, Visiplot (displays Visicalc data)
Apple Plot (displays any data inc. Visicalc)

WORDPROCESSING
Super Text with Form. Letter and lower case, Easy
Writer, Apple Pie, Applewriter (also for Centronics 737)

GRAPHICS
Apple Graphics Tablet, Versawriter
Appleworid (3 P graphics)

MUSIC
Mountain Hardware & ALF music systems

CONTINUOUS DEMONSTRATIONS
BROWSERS WELCOME!

021.632 5824

On the street parking
always available.
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“HOBBYIST’GENIE

VIDEO GENIE with 16K RAM. @3 manuals. @ Leads
® demonstration tape @ cover @ head cleaner
@demagnetiser ® 2 joysticks ® sound kit

with speaker installed ® demonstration

games tape for sound and joysticks

and graphics. 1 year guarantee.

£36900

inc VAT
and carriage

NEW IMPROVED MODEL

The offer comprises the latest version of Video Genie EG303 with 12K Basic, 15,770 Bytes of user programmable
Memory, upper and lower case and Graphics Display, built in tape-recorder and QWERTY keyboard with sound kit
and Joystick sockets installed and 2 joysticks.

There is a user Manua! and Basic Manual, and a “Programming for Beginners” book .

There are 3 cassettes with demonstration programmes and games including a “Star Trek"” type game, "*Surround”,
“Checkout’””, ““Hangman’’, *‘Wordfind”, "“Fruit’, “Magic Carpet’’. A name and address list program and a pre-school
letter recognition game. These programs contain several useful machine language sub-routines which may be used by
the customer in their own programs. Four other games tapes are in the course of preparation and will follow shortly.

There are three blank computer quality cassettes for your own use. There is also a head-cleaning tape with a
de-magnetising action for the tape recorder. There are leads for a television, a monitor and an external tape deck.
The_Genie can use the internal cassette deck and/or a user supplied external one for program or d+ita storage. The'
maonitor is not included.

There is a one year's guarantee on parts and labour. This package is available on a 10 day delivery, send your
cheque for £395 with your order.

Graphic games at £11.20 each inc. “‘Galaxy’’, ‘Meteor Mission”, ‘"Nova’’ (asteroids), “Attack Force”, “Cosmic
Fighter”, “lnvaders”’, ‘‘Showdown", ‘‘Basketball’’, “Pinball” "“Death Maze’’, “‘Labyrinth’’. Adventures at £13.50
each, "‘Adventureland’’, “Pirate’’, “The .Count {Dracula}”, “Ghost Town’’, ‘“Voodoo Parcel”, “"Savage Island”’,
~Space Oddessy’’, Many Many others available now.

All printers come fitted with plug, ribbon and with internal switches set to match Genie, and are 230V models
not converted U.S.A. ones. A box of assorted papers & Labels is included, as well as a Genie cassette of demonstrat-
ion programs and further instructions. Programs include:— screen print, banner printer, calendar, christmas card
and special feature examples.

Prices include VAT, delivery , no hidden extras.

Printers: Prices include VAT & Delivery

Seikosha GP80 244 95
Epson MX80T 427.80
Epson MX80FT 474 .95
Epson MX100 673.90
OK I Microline 80 334.65
OK | Microline 82A 472.65
OK| Microline 83 940.20

IComServe|

98 TAVISTOCK STREET,
BEDFORD, BEDFORDSHIRE
TELEPHONE (0234) 216749

L -
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| — COMMUNICATIONS

PCW welcomes corespondence from its readers but we must warn that it tends to be one way!
Please be as brief as possible and add ‘not for publication’ if your letter is to be kept private. Please
note that we are unable to give advice about the purchase of computers or other
these questions must be addressed to Sheridan Williams ¢see ‘Computer Answers’
page). Address letters to: ‘Communications’, Personal Computer World, 14 Rathbone Place,

hardware/software

Auntie defended

There were some rather cool
references to the forthcoming
BBC microcomputer in Guy
Kewney’s ‘Newsprint’ column
in your August issue: both Mr
Kewney’s own doubts about
Acorn’s ability to produce
enough of the machines by
January 1982, and also

the Amateur Computer
Club’s objection to the
machine’s use of the 6502
mpu.

There was further critical
comment from Derrick Daines
in ‘Young Computer World’,
complaining of the BBC
losing its moral authority in
promotinga de facto standard
Basic, by choosing a particular
manufacturer, Acorn
Computers, to produce its
microcomputer.

I admit that there was a
certain redressing of the
balance in Adrian Stokes’
enthusiasm for the ‘tele-
software’ add-on which will
provide the BBC machine
with the ability to down-load
software directly from the
air. However, the general
critical tone of the August
issue has prompted me to
write to you.

I have no connection with
Acorn at all save, I must
admit, being the owner of an
Atom with which I am well
pleased. I am, though,
responsible for coordinating
" microcomputer development
in the Management Services
Division of a major public
authority in the West Mid-
lands. We have a great deal of
experience of both the hard-
ware and software aspects of
microcomputers, and it is our
view that the whole BBC
Computer Literacy Project,
including the BBC micro-
computer and the BBC Basic
are, by far, the most signifi-
cant and exciting develop-
ments on the UK micro-
computer scene to date.

Just consider what the
Computer Literacy Project
involves besides the computer
itself: there will be a series of
ten TV programmes, large
amounts of ready-written
educational and consumer-
type software; books;a ‘30-
hour Basic‘ course available in
the form of private study,
correspondence course, or
via so-called ‘flexistudy’ at
local colleges of further
education.

What of the hardware
itself? For £335, you will get
a 6502 running at 2MHz,
accessing 32k of dynamic
R AM and 32k of ROM, with
options to extend the ROM
further to include, for
example, Pascal. There are
eight graphics modes, includ-
ing a 160 x 256 pixel mode
with 16 colours and 20 x 32

London W1P 1DE.

text, and a 640 x 256 pixel
mode with two colours and
80 x 32 text. There are RGB
and UHF colour outputs, a
two speed cassette inter-
face, RS232 output with
nine selectable baud rates,
four channel 12 bit analogue
to digital converter, sound
generator, light pen input,
parallel printer output and
SO on.

The Amateur Computer
Club’s unhappiness with the
6502 is irrelevant when you
see that a second micro-
processor can be added,
leaving the original 6502 to
handle just the I/O. This
second processor can be a
second 6502 running at
3MHz, a Z80A (opening up
the world of CP/M), or a 16
bit micro — it seems likely
to be the Motorola 68000.
The BBC Basic will be very
close to Microsoft, but with
ver{ worthwhile additions,
such as multi-line procedures
and functions, REPEAT. .
UNTIL loops and very
versatile graphics commands.
It will also have an inter-
active assembler.

I could go on, but the
letter’s probably too long
already, my point is that you
ought to be supporting the
BBC initiative as hard as you
can, because of the tremend-
ous impetus it will give to
widening the understanding
of, and interest in, micro-
computing in the general
public. The BBC machine
has a very good specification,
is competitively priced and,
according to the trade press,
will be made by CIL. Come
on, PCW let’s hear it for
the BBC!

I G Nicholls, Kidderminster

Okay, you’'ve won us over
Mr Nicholls — see the feature
on page 99 — Ed.

That ZX 81
bug...

I was amused by your section
on ‘81 bug-sorting’ in the
October issue. I had in fact
traced this bug to what I
thought was a simple pro-
amming error at bytes
5939-5941 (hex 1733-1735).
The solution seemed to be to
delete these three bytes. I had
not got round to testing this
solution, but it may not now
be necessary. At the recent
ZX Microfair I found that the
interim ‘hardware’ solution
to the problem b?l Sinclair
did, in fact, simply nullify
these three bytes by changing
the third one. I also
understand that the ROM has
been rewritten and that it
may be possible to obtain
a corrected one without

sending one’s machine away.
That remains to be seen.
Incidentally, it is not SQR
(1/2) that goes wrong.
A simple test is PRINT SQR
25. It was also amusing that
the programmes got their
Chebyshev polynomials
right but apparently made a
simple mistake in addition
(which affects the log which
affects the square root, ete).
Frank O’Hara, Surbiton

Standiton a
book

Having experienced the frust-
ration of losing many screens
full of data, my enquiries to
Sinclair resulted in the ‘clean
the contact,’ etc, stock reply.
This 1 did with no noticeable
improvement.

I did notice, however, that
with the 16k R AM attacked,
only the front pads of the
ZX81 and the back edge of
the RAM pack touch the
table top. This bridge flexes
beautifully when inputting
data. I now stand the ZX81
on a book with the RAM
pack hanging over the back
and in the last three weeks
have had no problems at all.

Could this be the answer?
R D Lancaster, Perivale

....ortieittoa
board

Regarding the problem of the
the 16k RAM unit disconnect-
ing and losing the program
when it is lifted off a flat
surface, the solution is to
mount the ZX81 and 16k
RAM on a board (4 or 6mm
ply with do nicely) and hold

the ZX81 to the board with
two stout rubber bands.

Now that the ZX81 is
developing into a mini-system,
portability requires a mount
which can take the computer, .
RAM, printer and have some
space for a notepad and
possibly for the smaller type
of tape recorder. The system
could then be used from an
armchair near the television
or even in bed.

I have a small woodwork-
ing company so it is easy for
me to make such a mount. If
you found from your letters
from readers that there is a
demand for a mounting board
we would consider designing
and making them.

A R Hudson, Isle of Wight

Disgusted
of Kent

Why is it that, after waiting
seven weeks for Tim Hart-
nell’s ZX81 book, Getting
Acquainted With Your ZX81
and paying £4 for it, I am
confronted with page after
page of programs that don’t
work? I’ve spent hours typing
(if you can call a ZX keyboard
‘typing’) in a program
(and I’ve got the highly un-
acclaimed RAM pack so
they’re extra long programs)
only to get some silly report
and an error. Then you spend
the next half hour checking
every semicolon, etc, but it’s
never in-the way I type it in.
The errors are all from the
book and there can’t
be a better way to put people
off computing than if they
can’t trust their books.

This book is awful . . . the
programs that do work are so

‘There you are Dad. I said they'd replace books one day.’

R BUNCE -
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thin it’s not true. I don’t
suppose you peogle try any
of the programs before
writing things like ‘this is
undoubtedly the book to
read’ — it may make good
reading but, practically, it’s
totally hopeless.

I spent £50 on the RAM
pack: and what do you think
has been happening? My mile
long programs that I've spent
hours writing go . . . zoom!
just like that and I'm left
with a fuzzy screen. Why is it
that when we have such great
machines in the world, we
can’t get a decent book or
hardware expansions?

I think I'm going to go
mad pretty soon.

My Z2X81 only loads when
it’s cool, which is bad -
okay,it’s small and cheap —
but when it won’t save those
treasured programs that
Kou’ve gone and put your

eart into . . I wonder what
the printer’s like?
Brett McBain, Kent
Calm down Brett, you've

still got the square roots
tocome.... Ed

Video
interference

I note from ‘Newsprint’
(PCW, October) that you
make references to the BBC
Ceefax transmissions and

interference between your
video cassette recorder and
Acorn Atom and Sinclair
computers.

We, too, had problems
when we tried connecting our
Sinclair ZX81 to a video
machine. In fact, precisely
the same problems as we
encountered when attempting
to copy from one machine to
another. Some years ago we
linked two Philips VCRs to
copy and found that the two
machines interfered with
each other and caused a
tremendous degredation in
quality. The reason was that
both machines were operating
on the same RF channel
and consequently the mod-
ulated output of one machine
was interfering with the input
of the other.

A similar effect occurred
when I connected the ZX81
to the video: the picture
rolled quite considerably! A
slifht adjustment to tune the
video away from the computer
cured the problem. I think
that I am right in saying that
all UHG modulators for
equipment such as home
computers and video record-
ers are factory pre-tuned to
UHF channel 36. Therefore
both the ZX81 and the video
were pushing out a RF signal
on the same frequency —
and presumably it was this
that caused the interference.

A small screw adjustment

is available on most modulat-
ors to.permit a slight adjust-
ment of the channel in either
direction. On our video this
was available on the rear
panel so we made a small
adjustment and then re-
tuned the TV with the aid of
the built in test signal.
Channel 12 of the video was
then carefully tuned to the
output of the ZX81 — the
result a perfect display of the
computer output which
could easily be recorded onto
video tape.

Incidentally, the purpose
of our experiments was to
use the ZX81 to record an
index onto the first two

minutes of each video cassette,

A short programme displays
programme information and
start numbers for the tape
counter; this is then recorded
and may be accessed by

any teacher using the tape in
a lesson as the complete
index is displayed on the
normal TV screen before the
programmes begin.

s to the other point,
regarding the Ceefax trans-
missions, I think that you
are going to be disappointed.
Although the Ceefax (and
Oracle) information is trans-
mitted as part of the 625-
line picture it cannot be
recorded. The only way that
you might do it would be
to use a separate Ceefax
processor and take the out-

put (either video or RF) to a

video recorder to store the

Eicture. This would, however,
ave the disadvantage that

the picture would not be

saved while the Ceefax would.

When I can lay my hands

on a Ceefax equipped TV I

will do some experiments

— but I think that they will

not be successful. How-

ever that remains to be seen.

Peter J Milford, Bognor

Regis School.

Gomoku

B.E Newsam (‘Communi-
cations’, PCW, October is
to be congratulated. I
thought that PC W’s statement
that my Gomoku program
was ‘reputedly unbeatable’ (a
claim I didn’t make for it)
would result in someone
uickly finding a way to
efeat it.

The list of moves given by
Mr Newsam certainly does
produce a defeat for the pro-
gram, though if you change
W(3) on line 18 of the pro-
%ram to equal 35 instead of

0, it doesn’t fall into that
trap — I am not competent
to judge whether or not it
plays a better game as a result
of such a change.

Perhaps readers would care
to experiment with the
weightings assigned to the W
and K arrays (white and black

gieric omputer QNd Nestar application software from
Styles Systems Limited

40-column Software

Sales Ledger - camied forward account rendered
Purchase Ledger - camed forward account rendered
Nomingl Ledger - double entry auto VAT

Payroll Systems — holiday accrual, pensions, etc
Retail Warehouse Management

Retail Stock Control

Manufacturing Stock Control
Chemical Production Costing
Dentist Administration Program

Parish Ledgers

Life Insurance Programs

Business Software for Business Applications

The professional way _
to productive computing

sterms Lid

80-column Software

Sales Ledger - multi analysis — open item
Purchase Ledger — multi analysis — openitem
Nominal Ledger - through to frial balance, P&L
Integrated Stock/Invoicing/Sales ledger
Integrated Invoicing/Sales ledger

Wordstar Wordprocessing

Mailmerge

Integrated sales Advice/invoice/Sales ledger
Sales leads processing/Invoice/Sales ledger
Integrated Purchase/Nominal

wansators ot ooy~ 20 RAIIWQAY ROQd, Darwen BB3 2RG (0254) 71638
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E COMMUNICATIONS

stones respectively) to see
how much it affects the
program’s standard of play.
Bob Chappell, Norfolk

RTTY

I have just read a letter from
G Caselton published in

your November issue,
concerning his intended
purchase of a small computer
to encode and decode
amateur RTTY. In addition
to the information given in
your correspondent’s re-
sponse, I would suggest that
Mr Caselton and others in

a similar position would find
it useful to become members
of the British Amateur Radio
Telegrinter Group.

The Group was formed in
the late 50°s to bring together
those radio amateurs and
listeners interested in trans-
mitting and receiving RTTY.
It has subsequently developed
to include about 1000
members and embraces many
enthusiasts using micro-
processors for both RTTY
and general radio work. Many
of our members are happy to
give assistance to newcomers
in respect of interfaces with
specific computers and we
publish a quarterly journal
which includes relevant
articles.

Membership details can
be obtained from Mrs Irene
Double, 89 Linden Gardens,
Enfield, Middx EN1 4DX,
Trevor Campbell Davis, Chair-
man, BARTG, North Acton

Sharp reproach

While we found your review
of the Sharp 1Q-3100 Micro-
translator to be most interest-
ing, we would like to correct
the information concerning
sole suEpIy of this product
through PHS of Burnley.

The 1Q-3100 is available
from any Sharp-authorised
dealer throught the UK and
anyone who has difficulty
in finding the product locally
should contact the Calculator
Division of Sharp Electronics
{UK) Ltd at Manchester for
details of the nearest stockist.
R Travis, National Sales
Manager — Calculators, Sharp
(UK), Manchester.

Poly show

After queueing outside the
Westminster Central Hall to
get into the previous Sinclair

how in September and
having to leave without seeing
anything, I have decided to
stage another show. It will
take place at the Polytechnic
of the South Bank on 28
November which is a Satur-
day. The Poly will be open
from 10am to 6pm.

Sinclair will be there
demonstrating and selling its
equipment and so will the
user group, along with
suppliers of software and
hardware for the ZX80 and
ZX81 machines. We will also

be telling people about the
other micro-oriented activities
at the Po}{.

We will be charging £1 on
the door. or 50p to school
children. If any school parties
want to come we will be
happy to arrange group dis-
counts, if they write to us in
advance.

The Poly is also interested
in setting up a computer
interest group specifically for
the disabled. We have electric-
al and mechanical engineering
students eager to try out their
skills making any special aids
that would be required, and
computing students who
could give lessons in pro-
gramming.

As none of us has actually
been involved in this sort of
project before, we would
welcome any advice from any
of your readers as to potential
pitfalls, or areas likely to be
Earticularly rewarding.

yn Antil, Polytechnic of the
South Bank, London

Personal please

Thank you for your review
of Memorite III for the
Vector Graphics 3005. At a
cost of over three times my
total annual income, this is
just the sort of thing I don’t
need.

Come on, you guys, it says
Personal Computer World on
the cover.

Ron Yorston, Reading

We use the phrase ‘personal
computer’ to describe any
microcomputer, whether it’s
for the home or for business
use. Additionally, while half
our readers fall into the
home/hobbyist category, the
other half are interested in
more ‘serious’ machines and
applications and we have to
reflect this balance in the
magazine. Ed.

significant figures, it succeeds
through Fj¢, the smallest
Fibonacci number having 8
figures (14930352). As

long as one is taking closest
integers, however, he/she may
as well note that the absolute
value of the second term
never exceeds 0.3 and
becomes negligible (to eight-
figure accuracy) for N>20 or
so. Hence an equally good
generator of the Fibonacci
sequence is simply the closest
integer to the first term,

g (1 ++/5)/2) t N/A/5. This
rm (curious because (1 +
\75)/2 is the ‘Golden Ratio’)
has been called the simplest

nonrecursive generator of
the Fibonacci numbers (the
most recent reference I recall
is in one of Martin Gardner’s
Scientific American articles
ten years or so ago).

We are now in a position
to see why Daines’s formula
makes sense, and also why it
fails (at N=28, as he says) at
lower N than does the Benet
form. Presumably Daines
found that FN+1/FN

approaches (as N becomes
large) a constant (golden)
ratio, and that a suitable
coefficient then scales the
values to the Fibonacci
numbers. His base (1.618036)
is very close to the Golden
Ratio (1.618034 or sog and
his (denominator) coefficient
2.23616 is close to \/5.
(2.236068 or so). Replacing
his constants with the above
more precise ones (and notin
(i) that his ‘X+1°, in the usua
convention of the literature
(F;=1,F,=1,F3=2,...),
is *X* and (i) that the 0.5
for closest integer is ordin-
arily added to the result
rather than to the numerator
aloneﬁ causes his equation
to behave (on the PET)
exactly as the Benet form,
persevering through F3¢.

To generate factorials via
one statement function, try

DEF FNF(N)=INT§((II;I/E)T *
N(SQR(2*n*N)*E
(1/12/N)) (=

where E is the Napierian base
(EXP (1)). .

The above factorial
function which is based on
Stirling’s Formula, is simply
an answer to Daines’s quest-
ion as posed. For speed,
because only 33 values are
involved due to overflow
limitations, I think I would
generate and use a look-u
table in the vector NF (N).
John Thorson, Combe,
Oxford.

Zaks wrong

Zak’s view on page 63 of the
November issue stated that
the current series of 8-bit
micros could not run a mod-
ern operating system like
Unix.

This is not the case. For
the past 18 months, SWTP
has been marketing the TSC
UniFLEX operating system
on its M6809-based systems
with over 700 installed
sites to date.

With reference to the
comment that ‘today’s
8-bit micros are just too slow
to run Unix. Recent Bench-
marks indicate that the
SWTPc machine compares
very favourably with mach-
ines costing up to five times
as much.

UniFLEX has been exam-
ined by the European Unix
Users’ Group (EUUG) and
fulfils the group’s require-
ments for a Unix ‘lookalike’.

It would be refreshing if
the microcomputer popula-
tion were presented with
accurate information on the
8-bit processors and not sub-
ject to a continual worship of
the Zilog Z80 and its
companions.

Russell Brown, Software
Manager, Southwest Techni-
cal Products

Fibonacci fix

(‘YCW’, October 1981)

asks for a single-function
Fibonacci-number generator
better than his and a similar
function for factorials. Both
have been available for some
time.

The standard nonrecursive
(ie you don’t have to add
them all up) generator of the
Fibonacci numbers Fy is

(L8] — (A
2 2

FN "
wnere A = \/b. It 1s called
the ‘Binet form’ (Jacques-
Philippe-Marie Binet, 1786-
1856); a good modern
derivation is given by VE
Hoggatt, Fibonacci and Lucas
Numbers, Houghton Miflin,
Boston,.1969.

This expression is exact;
it produces the Fibonacci
integers to withinthe accuracy
of the computer. Programm-
ed on the CBM 3032, taking
closest integers to counter
noise in the eighth or ninth

Godfrey...’

‘The high-resolution graphics are really good, Brother
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Scientific and technical
professionals favour
the HP 85, they are
being joined by
increasing numbers of
business professionals.
Find out why the HP 85 /
is the professional
microcomputer at your
nearest Laskys store or

write to our Mail Order department for more details, M\O

LASXYS is the largest specialist Hi-Fi chain in Europe, in July 1980 they acquired \c
Microdigital — an independent, specialist microcomputer store based in Liverpool. M A
Since then specialist microcomputer departments have been set up within selected M
Laskys stores under the Microdigital name, these have now been renamed N
Microcomputers at bASKYS

The Professional Microcomputer Retailer
with ) Outlets Nationwide & Mail Order

19/21 Corporation Street, Birmingham, B2 4LP. Tel: 021-632 6303. 12/14 St. Mary's Gate, Market Street, Manchester, M1 1PX. Tel: 061-832 6087.
Manager. Peter Stallard. 300 yards from Bullring Centre. Maoanager: Lesly Jacobs. Comer of Deansgate.

BRISTOL NOTTlNGHAM {Opening early 1982)

16/2Q Penn Street, Bristol, BST 3AN. Tel: 0272 20421. 1/4 Smithy Row, Nottingham, NG1 2DU. Tel: 0602 415150.
Opening 16th October. Manager: Alister Hawkes.

Between Holiday Inn and C & A Within Market Square, Exchange Buildings, Nottingham.

The Forum, Northgate Street, Chester, CH1 2BZ. Tel: 0244 317667. 58 Leopold Street, Sheffield, S1 2GZ. Tel: 0742 750971.

Manager: Jeremy Ashcroft. Next to the Town Hall. Manager: Justin Rowles. Top of the Moor, opposite Town Hall

4 St. James anrre, Edinburgh, EH1 3SR Tel: 031-556 291 4. 33 Dale Street, Liverpool, L2 2HF. Tel: 051-236 2828

Manager. Colin Draper. East end of Princes Street, St. James Centre. Manager: Mark Butler. Between the Town Hall and Magistrates Courts.
KINGSTON (0pering early 1982) LONDON

38/40 Eden Street, Kingston, KTV 1EP. Tel: 01-546 1271
Opposite Main Post Of?

M |CROCOM PUTERS} MMucgilugglrl.‘uim?':d, FREEPOST (No stamp required), Liverpool L2 y

42 Tottenham Court Road, London W1 9RD. Tel. 01-636 0845.
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THE SHARP MZ-80K
HAS GOTITALL

- | STOP PRESS...NOW AVAILABLE
BASICCOMPILER

PASCAL (CASSETTE BASED)

| DOUBLE PRECISION DISC BASIC

Since its introduction the Sharp MZ-80K has proved to be
one of the most successful and versatile microcomputer
systems around. Sharp now have acomprehensiverange of
products ready to make the powerful MZ-80K with its
Printer and Disc Drives even more adaptable.

Products include:- Universal Interface Card, Machine
Languaﬁe and Z-80 Assembler packages, CP/M* plus a

compre

ensive range of software.

*Trade mark of Digital Research Ltd.

GETITALLHERE...

AVON

B8CG ComputerSystems Ltd.,
Bristol. Tel: 0272 425338
Decimal Business M/Cs Ltd.,
Bristol. Tel: 0272 294591
BERKSHIRE

Computer100,

Bray. Tel: 0628 35619
Newbear Computing Store Ltd.,
Newbury. Tel: 0635 30505
BIRMINGHAM

Camden Electronics,

Small Heath. Tel: 021773 8240

Electronic Business Systems Ltd.,

Birmingham. Tel: 021 384 2513
Jax Rest Ltd.,

Birmingham. Tel: 021 328 4555
Newbear Computing Store Ltd.,
Birmingham B26.

Tel: 021707 7170
BUCKINGHAMSHIRE

Curry's Microsystems,

High Wycombe. Tel: 0494 40262
Interface Components Ltd.,
Amersham. Tel: 02403 22307
CAMBRIDGE

The Avery Computing Co Ltd.,
Bar Hill. Tel: 0954 80991
CHESHIRE

Bellard Electronics Ltd.,
Chester. Tel: 0244 380123
Charlesworth of Crewe Ltd.,
Crewe.Tel: 0270 56342
Chandos Products,

New Mills Tel: New Mills 44344
CR Technical Services,
Chester. Tel; 0244 317549
Fletcher Worthington Ltd.,
Hale. Tel: 061 928 8928
Newbear Computing Store Ltd.,
Stockport. Tel: 061491 2290

Ors Group Ltd.,

Warrington. Tel: 0925 67411
Sumlock Software,
Warrington. Tel: 0925 574593
CLEVELAND

Hunting Computer Services Ltd.,
Stockton-on-Tees. Tel: 0642 769709
Intex Datalog Ltd.,
Stockton-on-Tees. Tel: 0642 781193
DEVON

Crystal Electronics Ltd.,

Torquay. Tel: 0803 22699
Plymouth Computers,
Plymouth.Tet: 0752 23042
DURHAM

Neecos (OP) Ltd.,

Darfington. Tel: 0325 69540

ESSEX

Prorole Ltd.,

Westcliff-on-Sea. Tel: 0702 335298
Wilding Office Equipment.
Iford. Tel: 01 514 1525
GLOUCESTERSHIRE
Gloucestershire Shop

Equipment Ltd.,

Gloucester. Tel: 0452 36012

The Computer Shack,
Cheltenham, Tel: 0242 584343
HAMPSHIRE

Advanced Business Concepts,
New Milton. Tel: 0425 6181

Xitan Systems Ltd.,
Southarngton.Tel: 0703 39890
HEREFORD

BMP,

Little Dewchurch. Tel: 021 643 3832

HUMBERSIDE
Commercial Systems Ltd.,
Hull. Tel: 0482 20500

Silicon Chip Centre,

Grimsby. Tel: 0472 45353
KENT

Technolink Europa Ltd.,
Tunbridge Wells Tel: 0892 32116
Video Services (Bromley) Ltd.,
Bromiey. Tel: 01 460 8833
LANCASHIRE

Nelson Computer Services,
Rawtenstall Tel: 0706 229125
Sumita Electronics Ltd.,
Preston. Tel: 0772 51686

The Micro Chip Shop,
Blackpool. Tel: 0253 403122
LEICESTERSHIRE

Gllbert Computers,
Lubenham. Tel: 0858 65894
GW. Cowling Ltd.,

Leicester. Tel: 0533 553232
Leicester Computing Centre,
Leicester. Tel: 0533 556268
Mays Hi-Fl,

Leicester. Tel: 0533 22212
LINCOLNSHIRE

Howes Elect & Automn. Servs.,
Lincoln. Tel: 0522 32379
Z.R.Buslness Consultants,
Lincoln, Tel: 0522 31621
LONDON

Bridgewater Accounting,
Whetstone. Tet: 01446 0320
Butel-Comnco Ltd.,
Hendon. Tel: 01 202 0262
Central Calculators Ltd.,
London EC2.Tel: 01 7295588
Deans,

London W8 Tel: 01937 7896

You'll find all the help and advice you need about the MZ-80K at your

Specialist Sharp Dealer in the list below.

If there is no dealer in your area, or if you require any further
information write to:- Computer Division,Sharp Electronics (UK) Ltd.,
Sharp House, Thorp Road,Newton Heath, Manchester M10 9BE.

HARP
ot ana foemost

Dlgital Design and Development,
88

London W1.Tel: 01387 73
Euro-Calc Ltd.,

London EC2.T2!: Ot 729 4555
Lion Computing Shops Ltd..
London W1.Tel: 01 637 1601
Scope Ltd.,

London EC2.Tel: 01 7293035
Sumlock Bondain Ltd.,
London EC1. Tel: 01 253 2447
MANCHESTER

The Byte Shop,

Manchester M1, Tel: 061 236 4737
Sumlock Electronic Services Ltd.,
Manchester M3.Tel: 061 834 4233
MERSEYSIDE

Microdlgital Ltd.,

tiverpool Tel: 051 227 2535
NORFOLK

Sumlock Bondain (East Anglia)
Norwich.Tel: 0603 26259
NORTHAMPTONSHIRE
Computer Supermarket,
Corby. Tel: 05366 62571
NORTHERN IRELAND
Bromac (UK),

Co. Antrim. Tel: 023831 3394
O & M Systems,

Belfast. Tel: 0232 49440
NOTTINGHAMSHIRE
Mansfield Business M/C Ltd.,
Mansfield. Tel: 0623 26610
OXFORDSHIRE

Oxford Computer Centre,
Oxford. Tel: 086545172
REPUBLIC OF IRELAND
O'Connor Computers Ltd.,
Galway. Tel: 000961173
Sharptext,

Dublin 2.Tel: 0001 764511
Tommorrows World Ltd.,
Dublin 2.Tel: 0001 776861

SALOP

Computer Comer,
Shrewsbury. Tel: 0743 59788
SCOTLAND

A &G Knight,

Aberdeen. Tel: 0224 630526
Business and Electronics M/Cs,
Edinburgh. Tel: 031 226 5454,
Esco Computing Ltd.,
Glasgow. Tel: 041 2041811
Micro Centre,

Edinburgh. Tel: 031 556 7354
Micro Change,

Glasgow. Tel: 041 554 1462
Microforth,

Dunfermiine. Tel: 0383 34954
Moray Instruments Ltd.,
Elgin. Tel: 0343 3747

Pointer Business Equipment Ltd.,
Glasgow Tel: 041 332 3621
SOAﬁERSET

Norset Office Supplies Ltd.,
Cheddar. Tel: 0934 742184
STAFFORDSHIRE

W.B. Computer Services,
Cannock. Tel: 0543 75555
SUFFOLK

C.JR. Microtek Co. Ltd.,
Ipswich. Tel: 0473 50152
SURREY

3D Computers,
Surbiton.Tel: 01 337 4317
Microlines Ltd.,
Kingston.Tel: 01 546 9944
Petalect,

Woking. Tel: 04862 69032
R.M.B. Ltd.,

Croydon. Tel: 01684 1134
Saradan Electronic Services,
Wallington. Tel: 01 669 9483

SUSSEX

Crown Business Centre,
Eastbourne. Tel: 0323 639983
Gamer,

Brighton. Tel: 0273 698424
M & H Office Equipment
Brighton. Tel: 0273 697231
WALES

Limrose Electronles Ltd.,
Wrexham. Tel: 097 883 5555
Morriston Cornputer Centre,
Swansea Tel: 0792 795817
Sigma Systems Ltd.,

Cardiff. Tel: 0222 21515
WARWICKSHIRE

Business & Lelsure
Microcomputers,
Kenilworth Tel: 0926 512127
WILTSHIRE

Everyman Computers,
Westbury. Tel: 0373 823764
YORKSHIRE

Bits &P.C's

Wetherby. Tel: 0937 63744
Datron Micro-Centre Ltd.,
Sheffield. Tel; 0742 585490
Huddersfield Computer Centre,
Huddersfield. Tel: 0484 20774
Omega,

Leeds, Tel: 0532 704499

Ram Computer Services Ltd.,
Bradford.Tel: 0274 391166
Superior Systems Ltd.,
Shefheld. Tel: 0742 755005

Also at selected Lasky's and Wildings Office Equipment Branches.
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Before leaving England, I envisioned
my journey through the West as a
meandering from ComputerTown to
ComputerTown to ComputerTown,
from Gallup, NM to Winslow, Ariz,
to Needles, CA, observing and com-
paring their various methods in order
to inform CTUK!. CTUSA! has had,
after all, one and a half years’ head-
start on CTUK' and now, with its
$250,000 NSF grant, surely it must
have gone forth and multiplied across
the West, just as CTUK! has quickly
grown into a nationwide network.

Such is not the case.

CTUSA'! is based in, and limited to,
Menlo Park, CA, an affluent Shangri-La
of 27,000 souls set on the peninsuia
between the coastal mountains and the
San Francisco Bay in that heartland of
microtechnology known to the world
as Silicon Valley.

For reasons still unclear to me after
several weeks’ stay in Menlo Park and
discussion with CTUSA! personnel, the
decision had been taken or the policy
evolved, that publicity of the project
would be carefully controlled, the
result being that no attempts have been
made to replicate the project, to
proliferate ComputerTowns.  The
reasons given for this suppression by
Project Director Ramon Zamora (he
claims to be holding at bay Readers
Digest, which is eager to feature an
article on CTUSA!) are that the project
is not yet equipped to deal with all the
mail it would receive as a result. Yet,
the project was bending over backwards,
from my observation, to re-stage
‘drop-in’ events that had recently
proved  successful, during which
personnel transport computers to
various sites, eg, storefronts, a senior
citizens’ centre, a boys’ club, in order
to accommodate filming for a series that
is set to appear on nationwide televi-
sion.

Instead of encouraging other initia-
tives as well, CTUSA! has decided to
isolate its activities within the Valley,
‘Bringing Computer Literacy to the
Entire Community’, as the CTUSA!
motto states. Founder, project advisor,
and brains behind CTUSA! Bob
Albrecht predicted with characteristic
foresight last year that, by July 1981,
CTUSA! would have achieved its goal
of making computer-literate ‘the Entire
Community’. At last count, CTUSA!
had ‘given more than 1000 persons,
kids and adults, the opportunity to
use a microcomputer,” according to
the CTUSA! News Bulletin. At the
present rate and discounting demo-
graphic changes, seer Albrecht’s dream
should come true, albeit belatedly,
in 2007, just 26 short years away! It
would be an interesting project for
CTUSA! to assign devotees the task of
computing by what milienial year would
the entire USA become Computer-
Town!

The early radical idealism of the
People’s Computer Company, recently
disowned parent of CTUSA!, is best

Jeff Taylor concludes

his tour of US
computer literacy

projects with a visit
- toCTUSA!

captured on the cover of newsletter
Vol 1,No 1, Oct 1972:
‘Computers are mostly
used a%ainst people instead of for
people, used to control people
instead of to free them
time to change all that
we need a. . .
PEOPLE’S COMPUTER COMPANY’
Now that computers are, for some,
easily affordable pets to be played with
rather than techno-monsters to be
controlled by informed citizens,
CTUSA! has arisen, ‘Bringing Computer
Literacy to the Entire Community’.

Too many
bites at the Apple?

The fall from innocence has taken its
toll among many of the ‘sixties people’,
and the lineage of CTUSA! echoes this
transition from apostle to devil’s advo-
cate. Suspicions cannot be suppressed
when the goals of CTUSA!, both stated
and implicit, are so cosily harmonious
with those of computer manufacturers.
CTUSA!’s ‘educational’ tactics and con-
tent point to the most utilitarian
definition of Computer Literacy con-
ceivable: the state of owning a
computer. In CTUSA! staff meetings
which I was invited to, success of pro-
ject events was gauged by Zamora in
terms of how many computers were
sold. A functional description of the
essence of CTUSA! activities, then,
translates ‘Bringing Computer Literacy
to the Entire Community’ into ‘Selling
People Computers’. Indeed, the latest
inspiration of founder Albrecht, who
gadflies from Idea to Idea leaving in his
trail a host of opportunists to somehow
make them pay off, is ComputerKid
USA!, wherein computers are seeded
throughout ‘the Entire Community’,
to be supplied by a grateful manu-
facturer. As Albrecht explained to
me over lunch, one computer (and
games software?) would be ‘loaned’
to a group of four youngsters to share
between them, each having it for a week
at a time. The rationale is that, after
experiencing the frustration of with-
drawal that soon fills the children who
have had the computer and then must
do without for three weeks, they will
soon pester their parents into buying
them their own.

It is perhaps mere coincidence
and, anyway, none of my damned
business, that CTUSA! leaders’ fingers
are all in pies whose future depends
upon an exploding home computer
market, be they submerged in develo-
ping software, in writing technical

A SINGULAR PROBLEM

manuals for manufacturers of compu-
ters, or in direct stock investments in
computer companies.

I haven’t the space — mental or
physical — to relate here the genealogy
of CTUSA! in detail, a confusion of
what begat what; if it were a program
listing, it would appear as a
programmer’s nightmare of incestuous
GOTO loops. Nor can I articulate the
many questions concerning conflicts of
interest that have reared their ugly
heads as a result. In many ways, I have
been so close to the project for so long
that further time is needed for objective
unravelling and analysis.

It would be remiss, though, to not
pay at least passing homage to one
Albrechtian Idea which was the prime
mover and begat All, including the
People’s Computer Company and the
Whole Earth Catalog, and which itself
still soldiers on. I am referring to the
authoring service that Albrecht so
wisely founded as a kind of go-between
for putting unknown writers into print
through major publishers, and named
after a term coined by Buckminster
Fuller that was fashionable during its
birth in the late sixties. As commend-
able as its early motives might have
been, a description of its present func-
tion is best conveyed through the
following: Q: How many Californians
does it take to author a Dymaxion
book?; A: Six. One poor sucker to
actually write it, the rest to share the
royalties.

Suffice it to say that if nearly as
much energy and NSF funds had been
directed into the grassroots work of
making CTUSA! Menlo Park successful
and in orchestrating the growth of a
CTNETwork the likes of CTUK!, as has
been cleverly channelled into manu-
facturing, advertising and trademarking
the marketable image ‘CTUSA!’, a name
which will soon have generated enough
media publicity to sell any computing
product, whether software, periodicals,
books — even computers — then perhaps
CTUSA! would not have recently lost
the committed, enthusiastic and hier-
archically powerless half of its staff,
Editor and Community Coordinator Pat
Cleland, and Technical Coordinator
Cheryl Rhodes, without whose heart-
felt support CTUSA'! becomes indeed a
drifting shell, an aimless advertising
float.

The early demise of CTUSA! was
predicted for me both by Art Melmund
of the National Institute of Education
in Washington DC at the start of this
tour, and by Jim Warren, entrepreneur,
publisher and instigator/perpetuator of
the West Coast Computer Faires, who
personally witnessed conflicts of
interest rapidly erode and cause the
collapse of the Free University in
Berkeley over a decade ago.

Ten commandments

So, is this the obituary of CTUSA!, of
CTUK!, and of all other such initiatives?
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STUART BRIERS

STUART BRIERS

Is it time to lay horizontal their excla-
mation points and leave permanently at
half-mast the flag of volunteer grass-
roots initiatives, and to once and for all
pledge our reluctant alliegance to the
inviolability of free market forces?

Or are there lessons to be learned
from CTUSA! that will increase others’
chances of survival?

If so, Lesson 1 certainly must be to
give proper credit and recognition in
print to the efforts of volunteers, the
backbone of any grassroots initiative,
instead of giving repeated press expo-
sure to staff, as CTUSA! has done. It
was irate volunteers who pointed out to
me much of what is contained in these
lessons that follow.

Lesson 2: Do you part in creating,
maintaining and increasing the network
of interactions with other Computer-
Towns. As important as the nodes are to
a network is the interaction between
them. CTUSA!’s efforts toward enginee-
ring the creation of other initiatives
have been confined to the terms of their
NSF grant, to produce an implementa-
tion package that will facilitate replica-
tion in other libraries. CTUSA! has long
had access to the People’s Computer
Company’s latest periodical incarnation,
Recreational Computing, yet has chosen
not to publish its CTUSA! News
Bulletin in that national media publica-
tion, choosing instead to limit circula-
tion to libraries, complying with the
minimum NSF grant terms. CTUSA!
could easily have had free Recreational
Computing space to act as a notice-
board, just as PCW has done for CTUK!,
and instigated a nationwide network
that could share ideas and experiences
to guide the mutual development of all.
Indeed, People’s Computer Company, in
hopes of retaining its non-profit tax-
exempt low-postage status as an educa-
tional organisation, has tried to incor-
porate CTUSA! legally under its
umbrella, a move which Albrecht and
Zamora (who are on the board of direc-
tors of PCC) quickly thwarted. Instead,
it was decided to carefully guard and
quickly trademark the name ‘CTUSAY
using Recreational Computing only for
free  self-congratulatory  advertising
hype. One could see a distinct advantage
in keeping the name ‘CTUSA! quite
distinet from Recreational Computing,
especially if one foresaw the potential
future success of a magazine called
CTUSA!, a name that has already gained
international repute through media
publicity and NSF funding.

If this is the name of your game, so
that self-interest is blocking you from
doing anything useful in a community
sense, then better to clear out.

Lesson 3: Be sensitive to the equity
issue. CTUSA! has established base in
the Menlo Park Library, located in a
white affluent neighbourhood. Over the
tracks, or rather freeway, is East Menlo
Park, known by its predominantly
black inhabitants as ‘The Ghetto’
People from East Menlo Park don’t use
the Menlo Park Library as a rule, but
rather go to the East Palo Alto Library,
which they describe as being ‘friendlier’.
Libraries, especially those in white
neighbourhoods, are alien turf to many
black kids. Besides, black parents are
afraid to let their kids stray too far from
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Providing exactly the right facilities for different
applications can be a real problem when a system is as
versatile as the 380Z.

Take, for example, screen line length. Not only do
different users havedifferent needs; so too do individual users.

They might welcome forty character clarity for

And it improves the quality of our already exceptional graphics,
by offering a smaller character size for neater annotation.

But the Varitext option goes a great deal further than
that. We also saw it as the opportunity for a major
enhancement of the 3802’s screen handling capabilities.

So we added:

presentation, display, and control applications; but they also
want eighty character capacity, because word processing,
some programming languages, and many general-purpose
applications demand it.

So we've developed Varitext — to provide both, on the
same machine.

Varitext means that the 380Z user can always choose
the line length best suited to the application. It gives access
to a growing range of 80 character software without losing
all those well-established and popular 40 character
applications. It makes the 380Z equally effective as a
computer and a word processor. It lets programmers use the
character mode with which they are

farniliar —or which languageslike ALGOL, [IB{ SN oo\ Py O 3 B\ T2 VO [ [T 2
I MICROCOMPUTER SYSTEMS |

FORTRAN, and PASCAL really need.

an 8 x 10 dot matrix, to further refine the character set;

an additional set of 128 user-definable characters;

reverse video, underlining, and selective character dimming;
smooth scrolling and faster screen filling;

user defined windowing (and independent scrolling)
of screen areas;

audible tone generation (option)
And all that, we believe, makes the 380Z’s screen

handling the best on the market.

The Varitext option is available with new systems
or as a user-installable enhancement
to existing 380Z systems. Contact
our Sales Office for details.

RESEARCH MACHINES LTD Mill Street, Oxford OX2 0BW, Tel: (0865)49791




home, especially into white neighbour-
hoods, since the Atlanta Killings.

Yet CTUSA! wonders why it is not
attracting new people to the library.
CTUSA! has staged two ‘drop-ins’ in
E Menlo, and one repeat for the pur-
poses of film publicity. Policy now is to
curtail drop-ins, since their purpose is
to attract people back to the library,
which they are failing to do. Instead,
CTUSA! should be increasing drop-ins
in E Menlo to give more equal access. To
show that CTUSA! isn’t entirely insensi-
tive to this point, good dragon Albrecht
donated to the Hoover Boys’ Club in
E Menlo his old PET computer for them
to be getting on with.

So, set up the main access base in
neutral turf, if possible. If not, set up on
disadvantaged turf, involving locals
as volunteers. If neither of these is
possible, make frequent ‘drop-ins’ to
poor areas and provide regular free
transport back to base. It may in the
end be unwise to use a library as base,
since this may automatically serve to
exclude the disadvantaged.

Lesson 4: If your base is a library,
be certain to involve library staff as
much as possible and integrate with
library  programs. Publicise other
library events as well as your own.
CTUSA! has attracted resentment from
Menlo Park Library staff for using its
media access and other publicity mecha-
nisms to advertise its own library events,
such as its struggling adult literacy
program,

Lesson 5: Try as much as possible to
motivate and direct computer users out-
ward in the library to make use of other
library facilities. Give exposure and easy
access to books and magazines that are
obviously relevant to computer users,
yet are relevant to other areas of study
as well, so that when waiting for
machines to be free, users can be drawn
into reading. Display a bibliography
of other books that they might be
motivated to pursue, such as The
Mighty Micro, which might attract users
to other library areas.

Lesson 6: Make availability of good
quality software a priority. CTUSA!
uses NSF funding to pay an outside
evaluator (who co-authors with
Zamora) to travel 500 miles from San
Diego to have dinner with the Director
and Advisor. If it invested as much to
update the library software, perhaps
there would be less computer vandalism
and ‘fistfights’ that now plague
CTUSA! and no need for the ‘bouncer’,
as one library staff calls the new person

that is being hired with NSF funds.

Make certain you know what values
and behaviours are being reinforced. For
kids, why make available shoot-out
and stock market games that reinforce
aggression and greed, and thereby do
your part in assuring the continued
dominance of these software and
values?

Lesson 7: Try to give emphasis to
the social implications of the tech-
nology. Do this by assembling literature,
displaying books, articles and news
items prominentfy and attractively,
show videos like ‘Now the Chips are
Down’ to coincide with discussion
groups; advertise upcoming television
or radio broadcasts dealing with wider
issues; arrange visits to museums or
workplaces where applications are evi-
dent, from which further social implica-
tions can be drawn, such as automated
factories or offices; build up a library
of tapes of relevant television programs
and have a video and television with
headphones available for private or
small group viewing.

The difficulties of facilitating this
kind of study in even a compulsory
educational context, much less an infor-
mal volunteer one, are not to be under-
estimated. Many teachers I have spoken
with who are involved with computer
literacy would like to expose students
to wider social issues, but are stymied
by the problem of creating interest in
these issues. An average class of seventh
graders will busily beaver away at Basic
or simulations and games, but just try
lecturing or encouraging discussion in
today’s schools. There is a clear need
for software to address this problem,
something on machines that rivals
adventure gaming, yet helps discovery
of the social implications of new tech-
nology. I would be pleased to hear from
anyone with ideas for this software, a
problem for which I am actively seeking
solution.

One reason CTUSA! has not con-
cerned itself with increasing awareness
of the social implications of micro-
technology is, apart from lack of exper-
tise in that area of knowledge, a feeling
of inhibition and reluctance to displease
the NSF by using its grant to educate
about what it might consider to be poli-
tically contentious implications, accord-

< 8 g i
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ing to Zamora. In the UK, where the

amateur science tradition thrives, it is
traditional policy of amateur clubs and
societies not to accept government
sponsorship, which might lead to
government channelling control of their
activities. Herein is Lesson 8. Beware
foundations bearing grants. If an offer is
made you can’t refuse, as was the case
with CTUSA! who were first approach-
ed by the NSF, then the sponsor’s
interest in you won’t be shaken by your
insistence on certain terms. Don’t be
afraid to scrupulously examine the
mouths of gift horses. By far the best
path in the long run is one that leads to
self-sufficiency and the mutual support
of initiatives.

Lesson 9: Avoid conflicts of interest.
If your own interests are obstructing the
optimal running of your local
ComputerTown, then you should resign.
The Director of CTUSA! nearly reached
this wise decision during my visit to
Menlo Park, but unfortunately decided
to stay on. Had he gone, Pat Cleland,
Editor and Community Coordinator,
would no doubt have gained the post
and thereby given CTUSA'! much-
needed direction. It is sad that
Pat decided to leave instead.

These conflicts of interest which
have become such a sub-theme of my
study, arise when personal gain, whether
for the individual or from media
sponsor, becomes the dominating goal,
eclipsing community needs and implica-
tions. This is, of course, natural and
unavoidable in a selfish and competitive
world governed by sociological imma-
turity and new-found faith in solipsism.

Just as in the Menlo Park Library,
the social implications of telematics
could provide the key motivation to
draw computer users into other areas
of the library of knowledge, into social
concerns to which they would not
otherwise be exposed, so then on a
larger scale could these far more import-
ant concerns come to overshadow self-
interest as a citizenry becomes collec-
tively more demanding of access to
information and techniques that ecan
involve them more directly, more demo-
cratically, in social decision making.

Do we have the technology?

Or does the technology have us?

Lesson 10: The onus is on us, not
them.
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Ken XKnowlton has an exceptional
combination of talents in computer
science and graphic arts. By his own
admission, he tends more to the science
than to the art end of the spectrum. In
a paper ‘Collaboration with Artists —
a Programmer’s Reflections’ he argues
the need for a new breed of artist-
programmer:

. A rather unlikely, or at least
a rare phenomenon I say this because,
in my experience, artists and pro-
grammers are rather different groups.
Both groups are creative, imaginative,
intelligent, energetic, industrious, comp-
etitive and driven. But programmers,
in my experience, tend to be painstak-
ing, logical, inhibited, cautious, restrain-
ed, defensive, methodical and ritualistic.
Their exterior actions are separated
from their emotions by enough layers of
logical defenses that they can always
say “why” they did something. Artists,
on the other hand, seem to me to be
freer, alogical, intuitive, impulsive,
implicit, perceptive, sensitive and
vulnerable. They often do things with-
out being able to say why they do them
and one is usually polite enough not to
ask.’

Now I do not altogether like these
categories, though I have never read
a better description of myself. Ken
himself does not fit into either cat-
egory now, even if he did when the
article was written in 1972. He is one of
the new breed of artist-programmer.
This article is largely about Ken and
particularly some of his latest work. At
the end I give the result of the comp-
etition that I set in the August issue of
PCW.

Kenneth C Knowlton has been for
many years a scientist at Bell Telephone
Laboratories at Murray Hill in New
Jersey. His work is concerned with
computing and particularly the man-
machine interface: developing ways of
inputting information that suits human
skills, outputs that match human
perceptlon rather than being simply
what is convenient for the hardware or
systems program. One very attractive
device he developed is a keyboard on
which the functions of the keys are
redefined by software, depending what
functions are allowable at a particular
stage in the sequence of an operation.
One implementation is for a telephone
operator: the functions that can be used
when a call is being set up are quite
different from those when the charge
is being sent to the subscriber’s account
at the end of a call. Appropriate symbols
on the keys covered by the fingers are
still visible. This system gives all the
flexibility of a menu-driven sequence
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Alan Sutcliffe examines an area where art
and computing meet.

of operations, but directly on the key-
board, not displayed on a separate
screen.

In the late 60s Ken worked with film-
maker Stan Vanderbeek, who certainly
had many of the attributes of an artist
listed above, and what I would call a
truly Californian openness about what
art is and how it might be made. The
idea of using a computer in art was then
quite novel and scorned by many.

There were two main outcomes from
this collaboration. On one side the
language Tarps, which might stand for
Two-dimensional Alphanumeric Raster
Picture System, itself written using
Ken’s earlier language Beflix. This is
used to describe operations on a 92 x

S
'I'I'ERNS PA

RN
PATTERNS PATTERNS PATTERNS PA”

126 array of characters. Individual
cells and whole areas can be set to given
values, and various kinds of transform-
ation carried out on them, to produce
forms and textures. By performing
functions on a sequence of frames,
motion for an animated film is pro-
duced. At Bell Labs there was sophist-
icated hardware for plotting directly
onto film, but the same system could be
used for printer output which could
then be filmed.

On the other side, this collaboration
produced the series of Poemfield films
of concrete poetry and abstract designs.
It is interesting for those who have seen
the films to speculate how much of
their quality comes from Vanderbeek’s
creative ability and how much their
characteristic appearance owes to the
language.

Ken has worked with many artists
and the attribution ‘X and Ken Know-
lton’ must appear for more values of
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X than almost any name in the history
of creation. I think there are three
main reason for this: the systems were
attractive to use, the environment at
Bell Labs enabled artists to visit, and
Ken himself is good to work with. But
his most productive collaboration was
with Lillian Schwartz, beginning around
1970. Again the outcome was alanguage
and a series of films, Lillian and the
films deserve an article to themselves.
She has just completed two years work
on a film of the archeological excavat-
ions at Carthage, which includes
computer-processing of some images.
This may be shown by the BBC in 1982.
She is currently in China filming the
recently found and amazing tombs of
the Han dynasty.

Explor

The language that Ken developed in 1970
was Explor, which stands for the basic in-
gredients of the pictures it produces: Ex-
plicit Patterns, Local Operations, and
Randomness. It is a set of CALLs to For-
tran subroutines. In it Ken corrected
what he thought were some of the short-
comings of his earlier languages. I will just
mention one important new feature: the
local operations. As before, Explor acts
on an array of cells, each one of which
has a value. How this value is interpreted
depends on the output medium, but
usually it will represent grey levels, per-
haps realised by using characters of
different densities. But they could also
be used to represent different colours.

In this context, the value of a cell
can be affected by the values of its eight
immediate neighbours, using the local
operations. Each neighbour can vote for
a change to the cell being processed and
the votes can be weighted by numbers
given in the program. This is like a
powerful generalisation of Conway’s
famous game of Life. An enormously
rich variety of effects can be obtain-
ed with these processes. A portrait,
for example, which has been digitised
and input can be blurred out of focus,
have its contrast enhanced, or be trans-
formed into an abstract pattern such as
stripes or a checker-board.

In 1975 Ken produced Mini-Explor
to run on the small machines of those
days. I would like to see a version for
today’s micros.

Stills cannot do justice to these
animation effects. Beflix can also be
used for single graphics, and Figure 1
is one of the most striking of these.
The text is abridged from the UN
Declaration of Human Rights, and the
original photograph is by Richard
Swanson. From a distance it is clearly
a portrait and equally clearly it is text
when viewed closely. In between, our
perception is torn between the two
interpretations. As well as being very
clever, I am sure that it is an important
work of art, stemming from Ken’s
deeply held convictions. He was one of
those Americans strong enough to stand
out against military service in Vietnam,
a fact which is still affecting his life
and career.

Now for Ken’s most recent work:
Figure 2 is an example. Unlike all his
earlier work that I have seen, it is not
computer output, although it was
designed with the aid of a computer.
It is very heavy, as I found when I
visited Ken recently and helped to move
it into place for display. Some people
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see right away what it is, but even
confronted with the original, others
take some time to realise that it is
constructed with dominoes. This array
of 44x60 cells is made up from 24
complete sets of dominoes from double-
0 to double-9 — 55 dominoes in a set.

Think for a few minutes how you
would go about arranging one or more
sets of dominoes to form a predeter-
mined picture. Were the elements single
cells, like the faces of dice, the problem
would not be so horrendous. But they
are linked together in pairs and there is
a fixed quantity of each kind, depend-
ing on how many sets are used. If there
are large blank areas in the picture, you
may simply not have enough doubles to
fill them. Equally, you may have far
too many high-confrast tiles, such as
0-9, for the sudden changes of contrast
in the picture. But this coupling of tiles
must be taken into account from the
beginning — it is no use assigning single
half-dominoes to cells and hoping for
the best. It is also vital to take into
account the possible ways there are of
arranging these two-ell tiles in an area.
There is no point in almost filling a
corner, say, and then finding that there
is a single isolated cell *into which a
domino will not fit.

I have not fully understood Ken’s

method, but in part it goes like this:
first choose your picture, one with
about the right mixture of high, med-
ium and low contrasts. Start the pro-
cess of filling with the extreme valued
dominoes: a complete set can be arrang-
ed in order in the form of a right angled
triangle with 0-0 in the lower left,
9-9 in the upper right, and 0-9 at the
right angle in the lower right. Start
trying to assign the tiles from the
corners of this triangle. The reason
for this appears to be that these are
the most characteristic parts of the
picture, of highest and lowest contrast,
and there is more error to the eye in
substituting, say, 8-9 for 9-9 than there
isreplacing 4-5 for 5-5. Also, the extreme
values have fewer alternative values
nearby.

As the picture builds up, the critical
part of the process comes: getting thJe
best near-solution when an exact fit is
no longer possible. First rearranging
the existing dominoes can be tried to
free one that is needed. If this does
not work, then nearly the right domino
must be used. Problem: when the
picture is almost complete, how far
back do you go taking it apart to get
a possible small improvement?

Well, Ken has a program that does
it and the proof is here for all to see.
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the real cost of a toy microcomputer.

The Sharp comes with 48k of RAM and the

screen and cassette are built in, instead of
being expensive extras.

Nett VAT
347.00 52.00

OTHER
RS PRICES

Total
399.00

NETT V.AT. TOTAL
MZ80 1/0 Expansion Interface . 96.00 1440 11040
MZ80 F.D. Dual Disks. . 560.00 84.00 64400
MZ80 F I/O Disk Interface. 52.00 7.80 59.80
MZ80 FMD Master Disk and Manual. .. 20.00 3.00 23.00
MZ80 F15 Disk Cable. .. .. .. 8.00 1.2C 920
MZ80 FOS Extra Disk Cable . . 7.00 1.05 8.05
MZ80 P3 Dot Matrix Printer . . 365.00 5475 41975
MZ80 T20C Machine Language . 18.00 270 20.70
MZ80 TU Assembler. . .. ... ... . ... 36.00 540 41.40
MZ80 T40E Pascal. ... .. .. 40.00 600 4600
MZ80 1/O-1 Universal Interface Card. .. 40.00 6.00 46.00

10 Shops & Mail Order

19/21 Carporation Street Brmingham 82 4iP Tel 021 632 6303
Manager Peter Stallard 300 yords from Bullnng Centre

16/20 Penn Street, Brustol, BS? 3JAN Tel 0272 20421
Opening 16th October  Between Holiday Inn ond C 8 A

The Forum Northgate Street, Chester CH1 282 Tel 0244 317667
Monoger Jeremy Ashcroft Nert to the Town Hall

4 5t Jomes Centre Edinburgh, EH1 35R Tel 031.556 2914
Maonager Cahin Draper East end of Princes Steet, St Jomes Centre

KINGSTON (Orenng eaty 1982)
38 40 Eden Street Kingstor, K11 1EP Tel 01 546 1271
Opposite Main Poyt Office

12/14 5t Marys Gote, Market Street, Manchester, M1 1PX Tel 061832 6087
Monoger Lesly Jacchs Corner of Deansgate

NOTTINGHAM (Osenrs ety 1952

1 4 Smithy Row Naottinghom NG 2DU Tel 0602 415150
Monager Alister Hawkes

Within Market Square, Exchange Buildings Nottnghar:

58 Leopold Sreet, Sheffield, $1 2G2 Tel 0742 750971
Manager Justin Rowles Top of the Moor opposite Town Hall

33 Dale Street, Liverpool. 12 2HF. Tel 051-236 2828
Manoger Mark Butler Between the Town Hall and Mogustrates Courts

LONDON

42 Tottenhom Court Rood. London W1 SRD Tel 01.636 0845

Mail Order

Microdigital Limited, FREEPOST (No stamp required), Liverpool 12 248

Mail Order

If you are unabe to get 1o a Loskys shop then you can buy your requirements from our Mail Order Department at
Mkrodi?i'ul Limited, FREEPOST {No stomp required), Liverpool, 12 248,

Conditions of Business

1. Allow ane week for personal cheques to clear

2 Add £ p8p to orders under €10

3 Comoge free on orders over £10 within Mainland UK Overseas odd 15%

Telephone Orders

Just give your credt card number ond requirements on our 24 hour 7 day

Ansaphone Service 051.236 0707 Mail Order Manageress - Lyn Major
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A proper full size microcomputer for less than
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Laskys is the largest specialist Hi-Fi chan in Europe, in July 1980 they acquired
Microdigital - an independent, specialist microcomputer store based in Liverpool.
Since then specialist microcomputer departments have been set up within
selected Loskys stores under the Microdigital name, these have now been renamed
Micracomputers at Laskys

Computer Retoilers Association

We are founder members of the Computer Retailers Association, o voluntary organisation of leading
micro-computer dealers ond service organisatians

The purpose of the Association 15 to marntorn and improve stondards of trading and customer support within the
industry and to present the industry’s case to the outside world The Assaciation obso acts as a forum where members

can discuss common problems
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VAT in this ad has been calculoted of tha rate Add €1 P& Pto
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Plecse allow for ony changes. Total
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MAIL TO: Microdigital Limited, Freepost, Liverpool L2 2AB

Name: Access 5224
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COBOL the language of

business.
The language of Micro Focus

CISCM

Our CIS COBOL product
family brings you the
most successful business
programming tool ever
devised, COBOL, in a form
optimized for today’s most
cost effective hardware, the
microcomputer. Standard COBOL
as defined by ANSI X3.23-1974.

The reliability and performance of CIS
COBOL are strongly emphasized by its’
continued qualification for U.S.
government contracts. In January 1981
CIS COBOL entered its 2nd year of G.S.A.
certification.

CIS COBOL is powerful but simple to use.
Its screenhandling, dynamic module
loading and fast ISAM let you take full
benefit from micro computer facilities.

Our FORMS-2 utility isa COBOL source
code generator to help you build
interactive applications with ease. Using
our unique demonstration “How to create
a COBOL program in 20 minutes,” you can
quickly try out new application ideas.

And if you are developing software for
resale, the variety of systems running CIS
COBOL offers you a very large available
market.

MICRO
FOCUS

CISCOBOL and FORMS -2 are trademarks of Micro Focus. 8080isatrade-

mark of Intel Corp, Z80 of Zilog, LSI-11 and PDP-11 of Digital Equipment
Corp, Apple Il of Apple Computer, Softcard of Microsoft Consumer
Products, CP/M of Digital Research and UNIX of Bell Laboratories.

(&
O >) CIS COBOL and
FORMS-2 are available

-
-~

\
/

through our dealers
and distributors for many
8080, Z80 and LSI-11 systems
including Apple II with Softcard
and CP/M.

For OEM purchase on 8086, PDP-11,
UNIX and other order codes approach us
direct. Our system transfer technology
has made CIS COBOL first on a number of
processors and enabled us to interface to
30 different operating systems.

For more information about CIS COBOL
fill in the coupon below.

To: Micro Focus Ltd, David Murray John Tower,
Brunel Centre, Swindon, Wilts., SN1 INB,
Tel: 0793 695891 (Sales Dept.)

Please send me
[] Abrochure on CIS COBOL
[] A brochure on FORMS-2
[[] A set of Applications Notes

................... (Qty) CIS COBOL manual(s) at £37.50
(mc p+p) for which I enclose a cheque
for £

My chief interest is in; (please tick box)
[]s080

[]sose
CJunix
[ Apple Il

Name

Position.........cerervuvennen

e e —)
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There’s a great deal more to educational computing than
simple programming or the computer studies syllabus.

A school’s micro can also be a stimulus to leaming, a
practical teaching aid, a research tool, and even an administrative
assistant.

The 380Z was never anythingelse.

It's a work-horse of a computer, engineered for the classroom;

rugged, reliable, easy to use, simple to operate. But that's the
only concession we made. For the rest—processing power,
facilities, versatility, and specification—it is targeted at the
graduateresearch scientist.

And that's what makes it the right choice for schools.

Schools need the 380Z’s power and resources to get the
best out of the good Computer-Assisted Leaming packages
now available.

They need the flexibility of a computer which is equally at
home as a general teaching aid, or controlling an experiment in
the lab, or providing hands- on experience of real computing.

They need the capacity of a system which will keep pace with
achild's appetite for discovery and rapid development of skills.

LEARNING
MACHINE

So we based the 380Z on acombination of the ZBOA
microprocessor and the CP/M operating system. That means
access to the widest possible choice of software. We provided
VDU and TV monitor outputs, because both are essential to
classroom work. We gave it the best graphics available, to
make learning really interesting. We added a range of
interfaces so that it will handle experimental control as
easily as a computer peripheral. And we made it readily
enhanceable on-site, so that it can grow as your school’s
computing requirements grow.

The 380Z's range of facilities has madeit a natural choice
of research workers throughout the UK. Its computing capability
ensured its inclusion as one of the very few British micros on the
CCTA's list of approved micros for use in government
departments. Andits value in education was confirmed by its
selection forthe Dol's ‘Micros in Schools’ scheme.

It's hardly surprising, therefore, that students and
teachers in over 2000 schools are already enthusiastic and
committed users of the 380Z.

Isn’tit time you found out what it could do
in your school?

RESEARCH MACHINES

MICROCOMPUTER SYSTEMS

RESEARCHMACHINES LTD Mill Street, Oxford OX2 0BW, Tel: (0865)49791
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Now heis busy composing other pictures
with it and an exhibition is planned in
New York sometime in 1982. He did a
‘sketch’ for the big portrait here using
just two sets of dominoes. As the long
winter evenings are upon us, why not
give yourself a box or two of dominoes
for Christmas and see what you can do
by hand?

I am afraid that it has not been
possible to do justice to the rich variety
of Ken’s work in this short article. No-
one has done more for and with
computers in the arts; no-one better
deserves the title, Master of Patterns.

Next month, I will deal with a
problem about dominoes that arose
from talking to Ken. How many ways
are there of filling a given rectangle
with dominoes — face down — so that
all the tiles are equivalent? I have got
some answers to this. The next problem
is: how many ways are there with the
dominoes face up, so that they are all
distinct? A report next month — in the
meantime, you may like to work on it
yourself.

Competition
In the August issue of PCW I set a
competition for most interesting output
from a program of fewer than ten lines.
I am awarding the prize of a year’s
subscription to PCW to Billy Burey of
Tooting, Londun, for his program to
animate a sine wave. It is simple and
effective, and the only entry to attempt
animation. It is also in more-or-less
standard Basic and should run on almost
any machine. The effect does depend on
the speed of the processor, and it works
well on my DAL It could be speeded up
by computing one cycle of the sine
function and storing it in an array
before the animation loop. This could
still be got into nine statements, by
omitting the heading and delay in lines
3to 5.

The effect of the animation can be
seen in two quite different ways: as a
sine wave moving up the screen, or as
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one oscillating back and forth across
the screen. The eye/brain can flip from
one to the other as in an optical illusion.
Every program can be improved, of
course, and one useful change is to
make the wave oscillate with increasing
amplitude. This can be done by chang-
ing the expression in line 60 to: INT
(25+S*SIN(S)/5). The constants in this
may need to be adjusted depending on
the number of characters allowed per
line on the screen: decrease the 25 and
increase the 5 if the display goes off the
screen.

An attractive variety of programs
were submitted and I have enjoyed
running all of them. Several entries
used POKE and other machine depend-
ent features. This did not disqualify
them, or anything like it, but where the
other factors appeared to be in balance,
this counted as a small minus. My only
disappointment was that all the entries
produced graphics: no-one attempted
poetry or text of any kind.

There were two programs to plot
Lissajous’ figures, ‘the locus of two
simple harmonic motions acting at right
angles to one another’. It is well worth
reproducing the slightly more flexible
of these, by David Harrison, of Bury,
Lancashire. David got more computing

-into his 9 than anyone else. His own

commentary on the program is as
follows.

This program draws Lissajous’ figures
on a high resolution screen. As my
Superboard’s graphics board is home-
made, I have replaced the rather weird
plotting instructions with ‘PLOT (X,Y)’.

Replace this with the appropriate
instruction for your own machine. The
four items of data are, in order:

1) The horizontal resolution;
2) The vertical resolution;
3) The plotting density variable. The
smaller this is, the more dots are plot-
ted. I found that 0.02 gives a reasonable
density with acceptable speed,
(4) The factor determining the shape of
the figure. Some other values to try are
1.1,1.3,2 and 4 (pi is good, too, and DI
can be altered in line 3, for variety.

The program works by drawing the
figure until the origin has been plotted
three times firstly, straight off,
secondly, after half the figure has been
drawn and, finally, after the whole
figure has been plotted once. Line
4 checks to see if the point being plot-
ted is, or very nearly is, the origin. If
you use a higher plotting density than
0.02 or significantly lower resolution
graphics, then you will have to alter the
‘2.5’ in line 4 to a lower figure, so that
the program does not think the origin is
being plotted when it is not.

Animated Sine by Billy Burey:
1 PRINT “|CLEAR SCREEN]”
2 X gt T

3PRINT ” SINE WAVE”

4 FOR R=1TO 500

5 NEXTR

6 FOR S=1TO 100 STEP 0.25
7 A=INT(13+10*SIN(S))

8 PRINT TAB (A);A$

9 NEXT S

Lissajous’ Figures by David Harrison:

1 READ H,V, ST, DI

2 X=SIN(T)*H/2+H/2
Y=SIN(T*DI)*V/[2+V/2

IF CY=3 THEN END

IF ABS(X-H/2)+ABS(Y-V/2) < 2.5 THEN CY=CY+1

PCW welcomes approaches from would-
be writers, even those who may never
have appeared in print before. In
this game it is often those with practical
experience who have important things
to say so we don’t mind too much if
their prose is less than perfect. Providing
that submissions have a sensible struct-
ure and follow a logical sequence,
we can take care of the polishing. Here
are some tips:

If the article is already written,
simply send it in, making sure that your
name, address and ’phone number
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covering letter. If you have submitted
the same work to other magazines you
should tell us — it would be embarrass-
ing (to say the least) if the same article
appeared in more than one.

If you have an idea for an article or
a series, write us a letter outlining your
ideas. A one or two page synopsis giving
the proposed structure, sequence and
content will give us a sound basis for
discussion. Please give us a daytime
’phone number if possible.

If you have nothing specific in mind
but feel qualified to conduct case
studies, Benchtests or- whatever then

drop us a line saying what you’d like to
do and why you think you’re qualified
to do it. We’re not particularly looking
for strings of academic qualifications —
experience carries just as much weight.

Dick Pountain is always on the look-
out for interesting calculator features
and we wouldn’t mind seeing one or
two readers getting on their soapboxes
but remember: even articles such as
this need a structure.

Reading PCW will give you a good
idea of the style we prefer. You may
notice that we try to avoid pomposity
at one extreme and flippancy at the
other (except in ‘Chip Chat’, that is).

Finally, have a look through back
issue indexes and try not to re-invent
any wheels. Oh, we almost forgot —
PCW does pay for all published work.
—————————————

appear on both the article and the
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The Systems

RADER 1000 with Dual 54" drives RADER 2000 with Dual 8" drives

By combining the economy of using the most up-to-date techniques of microprocessor technology with the reliability of
British design and engineering, these highly advanced systems of tomorrow are affordable and available to you today. Just
look at what we're offering.

Start with the economically designed, free-standing keyboard, where your fingertips can glide easily over the 92 keys,
which eagerly respond to your touch through innovative capacitive technology. It has it's own intelligence, through it's micro-
processor control, enabling fast reliable response to your every instruction. A special feature is full diagonal cursor control for
rapid cursor positioning (keyboard layout can be easily reconfigured for special apptications).

Your eyes can rest comfortably on the 12” screen, with it’s clear, high resolution display, enabling quick decisions to be
made from it’s clarity of output. The latest lowpower 5% or slimline 8” double-sided double-density precision drives provide
accurate, fast retrieval of data from the highly efficient data store,
which uses double-sided double-density floppy disk format.

The powerful heart of the system, it's Z80 A microprocessor,
pounds quietly and efficiently away at a rate of 4 MHz. It will obey
your every instruction, and memorise every bit of information in it's
on-board 64K of dynamic RAM.

This highly flexible machine will communicate to the
peripherals of your choice, through dual parallel or senal input/
output ports. Future needs are well taken care of, as we've allowed
sufficient room for 12 or more dual port expansion boards.

The whole system is reliably powered via it's sophisticated
multi-output switched-mode power supply.

To all this, we've added the ease and availability of running
CP/M 2.2 software plus the entire CP/M users library and also
the new Paxton.

RADER 1000 £1480 RADER 2000 £1980
Features of these surprisingly low-priced
systems include:—

@®CPU-780 A 4 MHz ®@ROM area
expandable to — 16K x 8 bits

@®RAM area — 64K bytes of RAM

@DMA capability — Powerful and versatile
management of data transfer between ports. Memory
to ports, port to Memory. @Floppy Disc Control — Using the
WD 1397 chip-set to provide full double-sided double-density
storage in IBM 3740 format. @Character Generator RAM — Arranged as

2K Bytes of memory-mapped storage enabling a wide range of character sets to
be created. @Memory-Mapped Video Display — 2K Bytes of memory-mapped storage provides fast, flexible display. Inverse
Video. Video enhancement. Invert character. Dual Intensity. Multi-Level Expansion Connectors available.

Option Boards

@ROM Expansion Board — For user Read Only Memory Expansion. @RAM Expansion Board - Through P 10 Controlled
Boards, each with 3 pages of 64K Bytes. @Serial Ports — 2 Serial |/0 Ports utilising Z80 A SI0 @Parallel Ports —

2 Parallel 1/0 Ports utifising Z80 A PI0. @Real Time Clock with battery back-up

Shortly Available

@ Cassette Interface @ 8 bit AtoD and Dto A boards. @Hard Disk Interface @Programmable Video Controller
Designed and Engineered in the United Kingdom and supported with a full year's Warranty.

' . For further information contact your local dealer or ‘phone or write to:
Rade Systems Ltd., 53/55, Ballards Lane, London N3 1XP.
Telephone: 01-349 4711/4 Telex: 46523 SIMSYS G
See us at COMPEC '81 Stand No. 5218.
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Pure Pascal,
earthy Basic

Two contrasting books provide this
month’s dialectic signposts to some
traditional computing debates. In the
academic, pro-Pascal, pro-programming
purity, British corner is Principles of
Programming Languages by R D Ten-
nent. On the other side is the bouncing-
ly pragmatic, brutishly Basic, get-your-
hands-dirtily commercial, infuriatingly
appealing American contender, Execut-
ive Computing ~ How To Get It Done
On Your Own by John M Nevison.

Of course, these books are not direct-
ly comparable as they are aimed at very
different markets. Tennent says his
book is a ‘systematic exposition of the
fundamental concepts and general prin-
ciples underlying programming lang-
uages in current use. It may be used as
a text for courses in computing science
and software engineering programs, and
as a reference by advanced program-
mers, programming theorists, and pro-
gramming language implementers, des-
cribers and designers.” Nevison says his
Executive Computing is ‘for the busi-
ness person who wants to get work done
with the help of a computer — from the
busy executive who owns a microcom-
puter to the business student who
needs a practical way to apply quantita-
tive methods.” Nevison uses nothing but
Basic; Tennent does not mention Basic,
but concentrates mainly on Pascal, with
liberal sprinklings of Algol, Lisp and
Snobol.

I have linked the books together,
however, because they are good exam-
ples of some arguments I have covered
in previous ‘Bookfares’. Tennent shows
why programming purists prefer Pascal
and Nevison illustrates why Basic is so
beloved of pragmatic programmers.
There is also the common thread of
what makes a well-designed, well-writ-
ten program. Tennent provides a sur-
prisingly lucid and readable book, given
the complexities of his subject and his
avowed intention of aiming at an acad-
emic rather than a populist readership.
He has identified all the main aspects of
programming languages where there are
common underlying principles between
most languages, even when there are sur-
face differences.

These include language syntax, data
structures, storage assignment, control
methods, parameter and subroutine
handling and program structure. He
discusses each aspect in general using
Pascal for examples, then frequently
provides examples in other languages to
extend and illustrate the principles
involved.

From a practical point of view it has
two major failures. Firstly, it does not
even refer to Basic. The book would
appeal to a larger audience if it at least
said which principles Basic followed or
where it went wrong. Basic is such a
popular language, even among Tennent’s
target audience, that missing it out

- | BOOKFARE y

Malcolm Peltu looks at the latest micro literature

makes the book seem too abstracted
from the real world. The other, related
fault is that it does not attempt to eval-
uate how the principles could be applied
in trying to evaluate different languages.

The arguments that rumble on about
Basic v Cobol v Pascal, ete, are often
conducted from the prejudiced view-
point of the participants’ personal
experiences. Most programmers tend to
favour the languages they first learnt.
Tennent’s book illustrates, however,
that there is a strong and objective body
of work into programming principles
which are tools to help resolve the
arguments. Tennent offers a superb
description of programming principles
but does not show the practical signifi-
cance of the different ways language
designers have interpreted these con-
cepts.

Incidentally, on the vexed question
of the use of GOTOs, which some
advocates of structured programming
would like to ban, Tennent is a Wet.
He says that GOTOs are not intrinsically
harmful. What is more important, he
says, is the ways the GOTO label is
handled. If the label is unambiguous
and its destination does not move too
far out of the immediate vicinity of the
code, then, he says, GOTOs could be
allowable. Of course, one of the critic-
isms of Basic has been that it does not
promote good structured programming
and allows GOTOs to run out of control.

Although Nevison’s book is generally
heavily biased towards practice rather
than theory, he provides some basic
rules of thumb on good style and struct-
ure in Basic: always point IF . . THEN. .
ELSE statements down the page; use
a FOR-NEXT pair wherever possible;
use GOTO only in IF. . THEN . . ELSE
structures; no piece of finished code
should exceed one page in length; and
indent consistently. These principles in
a nutshell are typical of the American
approach to computing (and to life in
general). Wrap everything up in glossy
capsules. Assume nobody has a concen-
tration time longer than - the gap
between commercials on US TV. Do
everything with pzazz, zest, zing and
zealousness for getting on with it.
Wang, Bang, yer coding’s done M’am!

Of course, it is this approach which
gave explosive birth to the whole
personal computing scene and many
other American inventions. It is an
approach which, to jaded European
eyes, seems refreshingly knock-out at
first sight but which increasingly irritates
because it becofmes a monotonous high-
speed hype which tends to commercial-
ise, trivialise and Americanise many
important subjects. Nevison’s book has
the best and worst of this approach. It
starts out seeming to be extremely read-
able, although he encompasses a wide
range of complex topics, such as linear
programming, decision analysis and pro-
ject management, as well as bread and
butter business computing tasks.

It is written in the form (almost) of
a novel. The action takes place in a
company with various division called
Bear, Worlf, etc, and with executives
who keep coming into the scene. The

programming examples are intermixed
with dialogues between the executives
who are faced with a problem, chat it
over, then write a program.

Besides expecting a degree of comp-
uter literacy among managers that is
unrealistic in Britain, this technique
quickly palls. When he comes to explain-
ing some of the more technical methods,
like linear programming, Nevison is
forced into the conversational mode by
sending executives on a training course
and the description is then put in the
words of the instructor.

Nevison is also four-square in the
American tradition of teaching through
doing. He jumps feet-first into coding
and then explains the principles in-
volved. Of course, this is the main
advantage/disadvantage of Basic. It
provides a simple way of writing pro-
grams without much thought or pre-
vious training. The hope is then that
people can develop a theoretical under-
standing out of their practical achieve-
ment. This can be an effective approach
in many circumstances but, once again,
I find it irritating and ultimately super-
ficial when ladled out in an unrelenting
torrent. .

Having let off that bit of anti-
American steam, would I recommend
the book to anyone? Yes. Despite its
title, I would not generally recommend
it to managers hecause it expects a
higher level of programming expertise
than most business managers might
have. It also assumed that managers
have probably been on some form of
business management course which,
again, I think is more applicable in
America than this side of the Atlantic.
But I do think it is a very useful book
for programmers (amateur or profession-
al) who want to learn how to code up
business techniques.

If it were not for the sylistic straight-
jacket of putting the text in dialogue
form, I would unreservedly recommend,
particularly, the sections on linear
programming, decision making and
project management (PERT) which
explain pragmatically the underlying
principles as well as giving coding
examples. (All code is in Tandy Level
IT Basic.)

Between Tennent’s academic purity
and Nevison’s pragmatic hype, a middle
road does exist. A synthesis of serious
theoretical study and concern, combined
with a realistic, well-packaged applicat-
ion to practical problems. That, after
all, is one of the objectives of Pascal,
which is why it is a language that
appeals both to theorists and practical
programmers.

I hope that more books will be
published, though, which try to bridge
the gap,between the approaches typified
by Tennent and Nevison.

Micro casino

Like a government health warning on
cigarettes, Beat The Odds by Hans
Sagan states: ‘It is not the purpose of
this volume to promote gambling or
to entice anybody who has not succum-
ed already. To be sure, gambling is
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Microcomputer Simulations of Casino Games

o~ Trente-et-quarante
Rouefte
Chemin-de-fer
Craps

Blackjaek

Complete program listings in BASIC
with commentaries on systems and
optimal strategies.

immoral . . . and you can’t win in the
long run anyway.’

Despite being immoral and a long-
term waste of money, Sagan feels that
gambling is interesting enough to
provide a fix for addicts of gambling
and computing. The book focuses on
five casino games: trenteet-quarante,
roulette, chemin-de-fer, craps and black-
jack. For each game he explains the
general rules and shows how to write
a Basic program to simulate it (written
in HP 2000 Basic). In the course of this
he describes some ‘utility routines’
that could be used in other games, like
how to ‘shuffle a pack’ of computer-
ised cards.

An interesting, well-written book, if
you have succumbed to gambling
immorality.
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Micro joys
The Joy of Sex is an erotic best seller.
Here now is The Joy of Minis and

Micros by Phil Stein and Howard
Shapiro. It may not be erotic but it is

a lively, practical guide for newcomers
to computing. Its most remarkable
quality is that it is based on articles in
the American magazine Computer
Decisions which were first written in
1973 yet are still relevant today.

In the forward, Hesh Wiener, one of
America’s leading computer journalists
and former editor of Computer De-
cisions, provides an apt description of
the book. He writes: ‘This book is
written with clarity and wit. The authors
take computers too seriously to take
them seriously all the time. You will
find the clever phrase or unexpected
pun serves you well, helping you to
understand and retain the fundamental
principles of acquiring and using small
computers.’

The book consists of over 50 brief
‘articles’ combined into eight chapters.
Topies covered include: So You Need a
Mini — or Do You?, What are minis
and micros?; How to pick the right
computer; The great Basic-Pascal debate;
The Forth dimension; The horrors of
the RS232 interface; Writing and good
computer games; Computers in medi-
cine; Word processing; . . . . and a varied
and satisfying brew.

This is one of the best practical intro-
duction to small computers. It will
make the first-time user agree with
Wiener that buying a computer ‘really is
nothing to worry about if you apply
your common sense and somebody
else’s experience to problems that are
solved by people just like you thousands
of times a year.’

A life of leisure?

Britain’s major political parties are
failing to face the facts of unemploy-
ment. Left and right still talk about
plans to move once again towards full
employment. Yet many objective
analyses have shown, including the book
The Collapse of Work by Clive Jenkins
and Barrie Sherman, that the impact of
microelectronics is likely to be that
growth in the future may happen with-
out a significant increase in the number
of jobs available. ‘Improvement in
productivity’ can be another way of
saying producing more goods with the
same or fewer people.

Despite Jenkins’s charismatic reputat-
ion and powerful position as General
Secretary of white collar union ASTMS,
the Jenkins/Sherman thesis has received
little public support within the TUC or
Labour Party. In fact, they have been
criticised by many trade unionists as
being too soft in talking about the
Leisure Society.

Jenkins and Sherman have returned
to the attack with a new book, The
Leisure Shock. It provides a clearly
thought-out and clearly expressed blue-
print for a way in which policies could
be established which will take account
of the likelihood that ‘work’, as it is
currently conceived, will be permanent-
ly reduced.

For anyone who has followed the
arguments about the likely impact of
information technology on employment
(I have frequently reviewed books on
this subject), Sherman and Jenkins do
not have a lot new to say in terms of
analysis. It’s the prescriptions for the

future that are most interesting.

Of course, any forecasts about the
future must be regarded with scepticism.
It is true, however, that those who
argued a few years ago that unemploy-
ment was likely to reach three million
and more have been proved right. There
are also demographic factors (the
current ‘bulge’ of school leavers, for
example) which indicate that more jobs
have to be created to keep unemploy-
ment steady because the size of the
workforee is expanding.

It is also clear that many firms are
implementing new technology to cut
back on staff and that the new techno-
logy will allow more goods to be
produced and more services to be
provided using fewer staff than before.
At the same time, economic growth is
stagnant around the world and falling
in Britain.

In these circumstances, Sherman and
Jenkins argue that the trade unions
should take a lead in campaigning for
measures that would ensure the ‘leisure
shock’ is a ‘managed shock’. These
measures include: use wealth from
pension funds, insurance companies,
building societies, etc, to set up a
Public Investment Bank to stimulate
investment in high technology industries
to ensure Britain gets a share of what-

Clive Jenkins
& Barrie Sherman

THE LEISURE
SHOCK ¢

ever jobs are going; use computer-assist-
ed learning, the Open University and
other techniques to extend education
into a flexible lifetime opportunity;
improve the ‘caring’ services to the old,
sick, disabled, young, etc; stimulate
more local craft-based and cooperative
companies; invest in sports, recreational
and arts resources to encourage involve-
ment from the whole community; use
video, cable TV and other techniques to
have greater local participation in the
media; and create a new government
department (or co-ordinating unit) to
manage the provision of leisure facilities.

The aim, say Sherman and Jenkins, is
to ‘grasp the opportunity of less work
to have a more rewarding and enjoy-
able life’. Their plan, however, is based
on what they recognise is an optimistic
assumption that economic growth will
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resume and that Britain’s adoption of
new technology will help to gain a
chunk of that growth, which would help
to pay for these plans.

I hope the book gets as wide a
readership as possible. Whatever one’s
view of the validity of their case, it is
a subject too important to be excluded
from public debate. Even if their analysis
and recipe is only partially correct, most
current political argument and policy
making is based on the false premise

PERSONAL
COMPUTERS
HANDBOOK

By Walter H. Buchsbaum, Sc. D.

that full employment (or near-full
employment) is possible.

The book also rectifies the mistaken
and prejudiced image often created that
trade unionists are all unthinking, die-
hard state-addicts.

Sherman and Jenkins write intellig-
ently and argue their case with clarity
and passion. They also stress their
desire to avoid setting up a corporate
state mechanism which tries to control
the whole country through a central
plan. Sherman and Jenkins want a great
deal of local control over local policies;
a pluralistic society with a desire to
experiment and take risks in an environ-
ment that is based on community care
and individual pride. They do not want
people to be thrown into despair
because they are unemployed in a
society where work may be scarce but
the opportunities for individual and
community enrichment are abundant.

A hard intro

‘This book deals with all the practical
aspects of personal computers, says
the puff for Personal Computers Hand-
book by Walter H Buchsbaum. But al-
though it does touch on the topics you
would expect, there is such a heavy bias
towards hardware and electronics aspects
that it cannot be regarded as a balanced
introduction to the subject.

Like other American books of this
ilk, it also has the major fault of giving

only US examples of personal comp-
uters (and out-of-date ones at that.)
No Sinclair, Atom, Research Machines,
ete.

If you want to learn about the logic
gate innards of memory, I/O, peripher-
als, etc, the descriptions are straight-
forward, detailed and reasonably clear.
Chapter headings include: How a
computer computes; Microprocessors;
How information can be stored;
Memory for your computer; [/O fun-
ctions; Peripherals — the outside world,
Principles of Programming (mainly
Basic); Troubleshooting hardware and
software.

This  week’s Bookfare included:
Principles of Programming Languages
by R D Tennent (Prentice-Hall Inter-
national, £12.95)

Executive Computing — How to get it
done on your own by John M Nevison
(Addison-Wesley, £3.95)

The Leisure Shock by Clive Jenkins and
Barrie Sherman, (Eyre Methuen, £4.50
paperback, £8.95 hardback)

The Joy of Minis and Micros by Philip
Stein and Howard Shapiro (Hayden
£8.55).

Beat the Odds — Microcomputer Sim-
ulations of Casino games by Hans Sagan
(Hayden, £6.80).

Personal Computer Handbook by Walter
H Buchsbaum (Howard W Sams, £8.35).

COMMONS REPORT

Ian Lloyd MP brings the latest of his occasional reports from Westminster.

Electronic democracy

The Parliamentary year, which formally
began on 4 November, overlaps
1982, now designated as ‘information
Technology Year. The Government has
given both its blessing and fairly con-
siderable resources to this programme
and I would be surprised if the whole
enterprise didn’t enjoy virtually unani-
mous support on all sides of the House.
In the space of about two years, at
most, information technology has
moved on to a high level of prominence
at Westminster and is probably in that
innocent phase before its importance,
sadly if inevitably, creates the usual
spectrum of political judgement,
allegiance and controversy.

Our own Information Technology
Committee, an all-party organisation
now know as PITCOM, will make its
contribution by organising a series of
meetings, visits, seminars and exhibi-
tions. At the first, on 16 November,
there is to be a live demonstration of
the use of microcomputers in education,
a subject of general interest to most
Members because of their growing
awareness of the current importance of
computer literacy in schools. PITCOM
will also be making a presentation to the
House’s  official Computer Sub-
Committee (a sub-committee of the
Services Committee) on the impact of
information technology on the Legisla-
ture. Westminster has made limited

progress in this field and the purpose
of this presentation is to suggest new
horizons and a new pace. I have argued
elsewhere that if the House wishes to
exhort the country to move with the
times it must embrace relevant informa-
tion technology with somewhat more
enthusiasm and imagination than it has
demonstrated so far.

It is in this context that I have
chosen the title of this article. I came
across the phrase in a set of brochures
which have just reached me on the
impact of a cable television device
known as QUBE, which has been
attached to a significant sample (8000)
of domestic television sets in Columbus,
Ohio, with fairly dramatic results. It has
been said that it: ¢. . .will revolutionise
the relationship between Americans and
the electronic tube. . ’; ‘. . . is the
nation’s first two-way television system
.. 0, % . .is going to put Harris and
Gallup in the 19th Century. . .75 “. . .
is our (an editor’s) nomination for the
decade’s most significant event. . .%;
‘.. .Is. . . an instant, electronic, show of
hands.’ The last comment may explain
why the company which has developed
QUBE, Warner Amex, is considered to
have stolen the show at a technology
fair organised by the House Tele-
communication Sub-Committee in the
Rayburn Building in Washington in
March. This was designed to ‘expose
members of Congress to the remarkable
advances in the communication indus-

tries’ and prompted the sub-committee’s
Chairman, Congressman Wirth, to say
that his committee’s main task was to
examine and eliminate the three barriers
to telecommunications technology —
legislative, regulatory and marketplace
concentration. If PITCOM can perform
the same function at Westminster (and
persuade our MEPs to do likewise in
Brussels) we shall have performed a use-
ful role.

But why is QUBE at the centre of
this political excitement? The answer,
I think, derives from the simple awe-
inspiring fact that it is a device which
gives its possessor the ability to answer
back at television. It is the first practical
alternative to throwing a teapot at the
screen when whoever happens to be the
political bete-noire of the day occupies
it to mouth the platitudes of the day.
It is, of course, an adjunct of cable
television and it is the cable, coupled
presumably with Prestel-type techno-
logy, which enables the viewer to
express his approval or disapproval, |
without employing a telephone line for
the purpose.

QUBE has already been used in
Columbus, Ohio to invite the audience
to suggest, while the game is live, what
tactics the full-back should employ.
The community’s judgement was
flashed on the screen within seconds.
It has been used to obtain an imme-
diate reaction to speeches by the

GOTO page 189
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Now available!
CE122 Printer/
Cassette
Interface

A Christmas Gift for

the Micro-Age from /MICRODIGITA
SHARP PC1211 Pocket Computer
A Genuine advance in technology.

USES

® Uses the BASIC programming language.

@® Approximately 2K of user RAM.

@ Program retained when computer turned off.

@ Built in beeper, with Beep function in BASIC.

® Supplied with a thick manual full off application
programs.

FEATURES

® 100 hours battery life using Alkaline manganese
batteries.

® Compact size 175 x 70 x 15mm and light
weight 170g.

® Full QWERTY keyboard with numeric pad.

® Alphanumeric dot matrix liquid crystal display
scrolls in all four directions.

/MICRODIGITAL

The Mail Order Specidalists Freepost

Microdigital Limited,
FREEPOST (No stamp required),
Liverpool L2 2AB

Also available at Selected

LASKYS

STORES

NETT VAT TOTAL
69.52 11043 | 7995

5213 | 782 | 5995

PC1211 Pocket Computer

CE122 Printer/Cassette Interface

--------------1

Please send me: I
I Qty. Price
! PC1211 Pocket Computer(s) !
i @ 69.52 + 10.43 VAT .. i
i CE122 Printer/Cassette Interface(s). I
| @ 52.13 +7.82 VAT . .. |
' Total I
I MAIL TO: Microdigital Limited, Freepost (No stamp required), Liverpool L2 2A8B I
I e .
l Address N l
l PostCode
1 ity _ = m
l Access: 5224 L I T [T T T TCT I

Barclaycard: 4929
b American Express/Diners Club/Stereo Club No

Expiry date:
l 24{ Hr Telephone Credit Card Orders 051236 0707
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NOWYOUCANBUY |

THE BESTHOME COMPUTER
INTHE WORLD.

Commodore’s brilliant new
VIC20 home computerisat yourdealers
today. Now you can get your hands on
the world S gest home computer,
we're sure you won't be disappointed.

Here's a brief reminder of VIC’s
many features:

A typewriter keyboard with
graphics.

5K Memory-expandable to29.5K
user RAM.

8 programmable function keys.

High resolution graphics.

Music in three voices and three

octaves, as well as sound effects.

Eight border colours and sixteen
screen colours.

Allin a superbly-designed,
compact unit with built-in facilities for
expansion.

Now you can take a look for
yourself. And even take VIC home
tonight.

» commodore

COMPUTER

For more information on the VIC 20, telephone
or write to: Commodore Information Centre, Baker Street,
High Wycombe, Bucks, orTel: Slough 79292.
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Panther — simply the more sophisticated micro-computer

PANTHER is a new micro-computer system
designed for business and industry. A system that’s
easier to use, and packed with problem solving
power to provide the management information you
need for increased efficiency and profitability.

» A system with the flexibility to operate
%5. . _ controls, monitor quality, handle accounts,
C.}b ™\ _ keep stock and staff records, do the
"6’/ \ payroll, look after your VAT, and
Y, %y, carry out word processing. So it
2, %,,?'b& “\._ can take aload off your
A '%_7', 4"&/,,,, . "q mind, but won'’t cost a
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Panther

Brief specification for the technically minded. PANTHER DD; Dual ciouble—density 96 tpi single-sided
integral disc drives. 64k.bytes dynamic RAM. CP/M* operating system. Integral green phasphor VDU
with 24 lines x 80 characters. Over 96 ch. standard ASCH, plus graphic characters on 9 x 11 matrix.

i 6},.% . N

And because it’s British, we’ve done the sensible
thing, and tried to make life easier. So it has a green
phosphor screen to cut eye strain, and a movable
keyboard for Operator comfort. And easy to follow
instructions in plain English. PANTHER is
exclusively available through Cyber’s Approved
Distributor network of specialist systems houses
offering expert applications support and full service
backing. All small points, but they add up to a
great deal.

So, if you're looking at ways of increasing
efficiency...talk to us about PANTHER. Or pop the
coupon in the post today.

Cyber Electronics Ltd.,426/428 Cranbrook Road,
Gants Hill, Ilford, Essex IG2 6HW. Tel: 01-518 1414/7

True lower case risers & descenders, reverse character ability. Detachable capacitive
QWERTY keyboard plus extra control keys and numeric key pad. PANTHER DD2; As
DD, but with dual double density 96 tpi double-sided disc drives. PANTHER W
SERIES; Integral double-sided, double density disc, and Winchester hard disc
drives. Options of 3, 6, 9, or 12 Mbyte formated capacity Winchesters.
PANTHER PERIPHERALS; Matching 9 x 9 dot matrix printer, and
N letter quality daisy wheel printer for word processing

applications. *Copyright Digital Research.
N
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AUNTIE’S MICRO

In a couple of months’ time, the BBC will transmit a series of TV programmes aimed at increasing the
public’s awareness of computers. To accompany this major computer literacy push, the BBC
commissioned a microcomputer and promptly found itself deep in controversy. In this special feature,
we look at the back ground to the whole BBC project, examine the machine itself and describe the
main-language which will be available on it: BBC Basic.

In some ways it’s a miracle that the
BBC Microcomputer Project has got as
far as it has. The following insight,
although written from the periphery of
the whole thing, will explain why.

Sometime in early 1980, a group of
production people at BBC-TV Further
Education in Ealing Broadway conceiv-
ed the idea of a series of programmes to
follow up the ‘Silicon Factor’ series
which was just about to be broadcast.
Two people seemed instrumental in
this — John Radcliffe, Executive
Producer and David Allen, Producer.
The idea was toted around-various BBC
and government departments and
various educational groups, like the
National Extension College. Support
for the idea was forthcoming from most
areas. In some ways this was unfortu-
nate, as the inevitable inter-departmental
wrangling began to take place. BBC
Engineering was given the task of seeing
whether an objective specification for a
microcomputer could be drawn up, so
that any programmes would be applic-
able to most users.

BBC Publications decided to get a
book written and BBC Education in
Leeds, dealing with schools and colleges
liaison, was asked to see how its exper-
tise could be used to get some form of
‘referral’ service going.

‘Various other groups now got in on
the act, from MUSE — a group of
computer-using educators to the
Department of Industry. And so did
BBC .Enterprises which saw the oppor-
tunity to make some money by selling
a machine to go with the series. In some
ways this latter decision has caused
more problems than anything else — it
has certainly distracted public attention
dway from the programme makers to
the system marketing — and surely the
programmes are the most important
aspect? Once the decision to sell a
system had been taken, it began to
dominate the whole scene. What
language to use — Basic, Comal, Pascal;
what processor should it be based upon
— 780, 6502, even a 16-bit; what
amount of support is necessary — none
at all, or a dealer network; what do we
do about Prestel, Ceefax, Telesoftware?
These questions seeméd to take up most
of the time, leaving the programme
makers at a loose end until the decision
had been made.

Eventually, under some pressure
from the Dol to choose a British
system, the powers-that-be settled on
the Newbrain, at that time under
seemingly endless development by
Newbury Laboratories, a subsidiary of
the now-defunct NEB. However, it soon
became clear that, although this system
fitted the so-called objective specifica-
tion perfectly — some say the machine

came first, the spec second! — Newbury
was incapable of making it. The
programmes, initially scheduled for
broadcast in Autumn 1981, were moved
back to Spring 1982.

This was good news for those of us
working on the book, as the inevitable
problems associated with a three-author
publication began to raise their ugly
head; we each have distinct styles of
writing and the book needed some re-
working to get it into shape. After the
draft had been read and re-read by
numerous people, it was essentially re-
written and this time, if it is possible
for me to be objective, the result was
one of the best introductory books
on the market.

By the spring of 1981, the
programme makers had come up with a
pilot programme that was shown around
the country to literally thousands of
people. A market research project ‘also
showed that just under 20 percent of
those who would consider watching the
programme would also consider buying
a microcomputer if it was about £200.
And here was the rub; with Newbury
incapable of producing a pre-production
prototype, let alone thousands a month,
what was going to happen? Well, a prag-
matic decision was made: the original
specification, calling for a Z80, CP/M-
based system, was quietly shelved, and
a 6502-based system closely modelled
on the successful Acorn Atom was
adopted.

There was much press comment
about Clive Sinclair’s involvement at
this time. A ZX81 derivative would
indeed have fitted the original specifica-
tion and Clive had shown that he could
produce machines in the quantity
needed. Unfortunately, a mixture of
misunderstanding, personality conflicts
— and even anti-Sinclair feeling at the
Dol — meant that this obvious approach
was not followed up.

However, Chris Curry and Herman
Hauser at Acorn had a development of
the Atom, called the Proton, on the
stocks and this needed little modifica-
tion to meet the new specification. The
argument then centred around the
language to be used. For some reason,
which in retrospect looks-a bit'like good
old British muddle-through, an
extended Basic very similar to Microsoft
5 (although we mustn’t really say that)
was chosen and a race was on to
produce the interpreter coding, as well
as a target of 250 programs, for the
launch in November 1981.

At the same time as the Beeb had
made its decision on the Proton, the
Dol, thinking it would help the situa-
tion, decided to make the Proton-
based system available to schools at
half price — as well as using it for prizes

in one of its competitions. This meant
that Acormn was now working towards
two deadlines imposed by two masters

- not a very nice position to be in. The
Dol initiative probably delayed the
launch by a few months, although it did
generate a lot.of interest.

All the while the programme makers
were reforming their ideas, and a link
with the National Extension College
NEC) to provide a home-based “Teach

ourself BBC Basic’ course meant that
most of the programming or language
development aspects could be kept out
of TV programmes. Consequently, the
latest outline for the programmes
emphasises ‘awareness’ of a computer’s
capabilities, more than an attempt to
teach programming per se. Any allu-
sion to Basic in the programmes is for
illustration more than anything else.

As things will be hotting up by the I
time this issue hits the streets, what
future developments are likely to
occur? Another two, or three, series
could follow in the next couple of
years, looking at particular aspects of
computer application. Another develop-
ment could be the appearance of
ROM-sets, or interpreters on disk or
tape, that would allow PETs, Apples,
ete, to run BBC Basic. However, the
most important area could be the
development of the referral centres
mentioned earlier.

Broadcasting Support Services has
many years’ experience in working with
this type of referral service, having cut
its teeth with the very successful Adult
Literacy and Numeracy programmes. It
has contacted hundreds of computer
clubs, colleges and ComputerTowns
throughout - the country, and is hoping
to coordinate local centres spread
around the country. These may range
from centres having a five-evening walk-
in service to those offering once-a-
fortnight gatherings. The database built
up in this exercise will be invaluable
for all sorts of follow-up work, as well
as for giving individual viewers a chance
to get together with those interested
novices like themselves. Some of the
centres contacted will also be putting
on the NEC training course to coincide
with the TV programmes. In some ways
this informal network of interested
amateurs could do more for computer
literacy in the UK than any number
of TV programmes, books or mass-
produced systems.

In conclusion, we can see that the
whole project ‘grew like Topsy’ and
seemed at one stage to begin to devour
the original idea. It now seems to be
under control and promises to be one of
the major influences on computer
awareness ever conceived.

Robin Bradbeer
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HOrCo

....Computing is for everyone....

who chooses to use a Nascom System, be they in Education, Industry, Science or Commerce.
This versatile and flexible microcomputer can be structured in whatever fashion is required to meet
the needs of your particular application, with ease and simplicity. The resulting system can be
expanded at will to meet growing or changing requirements.

Here is a typical computing station incorporating
Nascom-2 and associated hardware, housed

in a stylish plastic case complete with
keyboard. In its matching case, the latest 0.7
Mbyte disc system is readily accessible.

This powerful personal computer

could form the heart of the ideal small-
business system and wordprocessor,

w or even a flexible industrial control
unit.

The case can accommodate up to

three Nascom-compatible extension

boards giving extra memory, interface, control
and/or video facilities as required. The cost

of such Nascom systems range from as little as
£265 to £1800 depending on complexity.

In the market place....

there are many products, both hardware and
software, which give your Nascom computer a more
exciting working life. Indeed, this is one of the greatest
benefits of the system. We have created an Approved
Product Scheme intended to.indicate those items you
can use with confidence. These are described in our
literature, available from your dealer. Look for the
nascom approved sign.

nasCo

approved
produ

Nascom Microcomputers )
Division of Lucas Logic Limited, Warwick

Authorised Distributors: Eley Electronics Micro Spares S.R.S. Microsystems FRANCE

UK Leicester 871522 Edinburgh 337 5611 London N14 01-363 8060 JCS

Anglia Computer Henrys Radio Midshires Computer Centre Steves Electronic Paris 265-42-62

Norwich 29652 London 723 1008 Crewe Cardiff 41905 HOLLAND

Bits & P.C.s Holtain Ltd Newcastle Comp Services System Etectronics MAAS Computer Consultants
Wetherby 63774 Crymych 9656 Newcastle-upon-Tyne Brighton 26081 Bund 043 6411 47

Business & Leisure Interface Components Off Records Target Electronics GERMANY

Kenilworth 512127 Amersham 23307 London SW12 01-674 1205 Bristol 421196 MK-Systemechnik

CJR Microtek JPS Parkstone Electrics Trading Post Germersheim/Rhein 072742756
Ipswich 560152 Huntingdon 840710 Poole 746555 Hastings 437875

1(_3rysxa! Eﬁ%'g%"ics Lunatronic Computers Ltd Photo Acoustics Zeta Computers
ETrquav | Hereford 66174 Newport Pagnell 610625 Stonehouse 2444
lectrovalue : .
Micro Comms Semicomps Northern
Egham 3603 Aberdeen 63386 Kelso 73 2366

Manchester 4945
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It isn’t often a journalist can sit down
to write about a computer with the
certain knowledge that he has never
seen a nicer machine. But apart from
the fact that you can’t buy software in
the shops to run on it, you can’t get a
nicer micro than the BBC Micro. There,
I've said it.

When pre-written programs are avail-
able for it, it will be able to play games
that will be faster, prettier, and more
fun than the new Commodore VIC, and
it will be able to run serious business
software as well. As a programmable
machine, it will be by far the easiest
thing to write useful code on.

As an enthusiast’s machine, it allows
the attachment of add-on bits and
pieces. no, that’s not true, it
positively insists that you add on bits
and pieces. Things like stepper motor
controllers, sensor inputs, and all the
other aspects of wiring a computer into
an office or a house.

As a small system, it can be expan-
ded to a big and powerful one, and as
a single system, it can be tied into a net-
work where lots of single ones all talk to
each other and share disks and printers.

Enough fanfare;
whats inside it?

Inside the BBC Micro is (for £235)
16 kbytes of user memory, 32 kbytes of
permanent software, one of the most
powerful graphics systems around on a
special chip, and something called the
Tube, which allows it to ‘drive’ a second
computer. And there is a standard 6502
micro to handle the Basic and operating
system.

For an extra £100, you get some
analogue inputs, four of them, so that
you can plug in four games paddles.
And they will be a lot more accurate
than any other games paddles, because
this machine reads them to 12 binary

| places, rather than eight — 16 times

more precise, in fact. That compares
with only one paddle on the Commodore
VIC, by the way, or with eight on the
Atari 400. For the extra money, you
also get another 16 kbytes of memory.

For around another £100, you can
buy a little box which picks up the
BBC’s Ceefax text broadcasts (and,
presumably, ITV’s Oracle) and which
can load software if the BBC puts soft-
ware on some of its Ceefax pages.
Within six months, you will be able to
buy a dual disk unit for well under
£500, including interface and operating
system, a network connection for £47
and an add-on Z80-based processor,
probably for under £300 — but that’s a
guess.

The bog standard BBC Micro will
display its data, like the VIC and
Atari and several other machines, on a
standard British colour television. It will
store its data on an ordinary audio
cassette.

It can talk to other BBC Micros
down its audio cassette interface and,
with a little work, it will be able to load
programs and data produced by other
machines such as the Tandy. In many
cases, it will run them, too.

The heart of the machine is that
32k bytes of ROM, with Basic and
other routines in it, including a power-
ful machine-code assembler. The Basic

will accept most programs written for
popular micros that use Microsoft Basic

‘but it has few of the limitations of

normal 8k Microsoft Basic and it allows
some features of what professional pro-
grammers call structured programming.

For instance, there are procedures
which can be performed, there is a
REPEAT . ... UNTIL instruction, and
several others which make a program
easier to understand when you’re trying
to fix it. And the variables can be any
number of characters long, not just two.
Other new features, which aren’t
available on other Basics, include the
fascinating ability to EVALuate an
input string — as in INPUT A$; EVAL
A$ — and A$ can be a user input
formula such as Y=XA2—3X+6.

Running somebody else’s Basic, how-
ever, involves more than obeying the
same commands. There is also the ques-
tion of how many characters there are
on the screen; on the BBC machine the
answer is, take your pick.

The BBC machine has eight graphics
modes. Mode 0 gives 32 lines of 80
characters text or 840x256 resolution
graphics in two colours. Mode 1 gives
40x32 text or 320x256 graphics in four
colours and Mode 2 gives 20x32 text
with 160x256 graphics in 16 colours.
The snag with these three modes is that
they each take up 20k of RAM, leaving
just 12k for your program on a fully-
expanded system. The other modes,
with their memory requirements, are:
Mode 3: 80x25 text in two colours
(16k); Mode 4: 40x32 text, 320x256
graphics, two colours (10k); Mode 5:
20x32 text, 160x256 graphics, four
colours (10k); Mode 6: 40x25 text, two
colours (8k); and Mode 7: 40x25 tele-
text compatible (1k). At power-on, the
machine is automatically in Mode 7.

The screen can look like just about
any other well-known micro on the
market. It can have (in Mode 4, for

instance) most of the characteristics.

of the Apple II. Or it can have some-
thing incredibly like the VIC, in mode
5, even to the full fat characters, and
only 20 across the screen, too. Or it can
display characters exactly like those
used on Prestel or Ceefax sets. You pick
the mode you want out of eight
options, and you use the PRINT instruc-
tions from the software you want, and
it should make the screen look right —
as long as you go to the bother of pro-
gramming the right graphics characters.

Programming  special characters
(except in Prestel mode) is another
option. This means that not only can
the PET graphics characters be reprodu-
ced, but also special characters of your
own. Two or more of these special
characters can be joined together, next
to or on top of each other, to make a
new, larger character — and this can be
moved *around the screen as a unit.

Particularly fascinating is the ability
to move one of these special characters

one looking like a cowboy, for
instance — along the screen, automati-
cally watching it go behind things in
the foreground, and in front of things
on the background.

All  these clever colour graphics
are handled by a special chip, built
for Acomn by Ferranti. It is the same
type of uncommitted logic array (ULA)
chip used in Sinclair’s ZX81, to replace
a dozen ar so logic chips. Here it per-
forms totally different - functions
because it is' committed in a different
way. And there is another ULA on the
board, to perform the function of serial
communications — normally, driving the
tape cassette interface, but also provid-
ing the standard computer input and
output plug-known as RS232. In fact,
this one is RS423, which is better;
it will drive a wire 4000ft long rather
than only 50 feet and it is cleverer
at changing the transmission speeds. But
it will pretend to be an ordinary
RS232 if you like.

The graphics are truly incredible.
The full resolution of which the BBC
machine is capable won’t show on an
ordinary television set — the lines are
too fine for the TV tuner to pick up;
you would need a special colour moni-
tor, which Acorn hopes to sell at £150.
Even at the lower levels of detail, the
plotting and drawing options are incre-
dible — there are 90-odd such options
— allowing you to draw lines, circles,
and other shapes.

To illustrate just one, there is the
‘fill’ option which draws blocks of
colour. After the programmer has
specified two points on the graphics
screen, PLOT 85 (the 85th option) and
two more co-ordinates, x and y, will
cause the machine to draw a triangle.
from the first two as the base line, to
the third. Specify another co-ordinate,
and a second triangle, using the side of
the first as base, turns your triangle
into a quadrilateral, or folds back on

The BBC computer neé Proton
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itself. And this plot can be in any
colour. It can also be a colour Jogically’
combined with the background over
which the triangle is drawn — OR,
exclusive ‘“OR” or “AND” with the
background colour code. )
It isn’t necessary to use the screen
for text only, or for pictures only. It’s
possible to set apart any bit of the
screen’ as a ‘window’ where either will
appear and this allows, for instance,
the well-known Apple trick of having
several lines of text at the bottom of the
screen and a picture above, with the
text scrolling only in those lines. The
difference is, of course, that the BBC
Micro can have five lines. Or it can have
the whole left side of the screen, or a bit
at the top and a bit at the bottom, or
anywhere. Full word-wrap scrolling is
handled inside each: text window. And

one can label diagrams with text, too.

Most of these features are fully
detailed in the BBC’s leaflet on the sys-
tem and so this is a selection of things
that appeal. But possibly the most
important thing about the system is its
strong encouragement to the owner to
write ‘machine code programs. Machine
code is difficult, usually, mainly because
there are so few really friendly soft:
ware tools for producing it. On the BBC
Micro, the tools are more friendly than
most Basic software tools.

For example, the system has that
very nice Acorn Atom feature of allow-
ing you to write in assembler
mnemonics behind square brackets, and
of editing them in exactly the same way
you edit Basic. That is, if you leave out
a line between lines 50 and 60, you just
type’in line 55, and the missing instruc-

Meanwhile,what's
Sinclair up to?

The announcement that the BBC had
opted for a development of Acorn’s
Proton (the machine intended to
follow on where the Atom left off)
caused quite a stir in the micro
industry . v

Although, as you can see from the
main feature, the BBC Micro boasts
some very sophisticated and power-
ful features, many .questioned the
wisdom of choosing a machine which
was not only still in prototype stage
but which, some felt, was too
complex for beginners. Among the,
most vociferous of the BBC’s critics
was, not unnaturally, Clive Sinclair.
He pointed out that his. ZX81 was
not only simple and easy to use but
was already available and cost only
£70, a third of the then-quoted
price for the BBC Micro. And if the
original ZX81 wasn’t quite what the
Beeb - wanted, a derivative, priced
similarly to the 81 and churned out
in the mass quantities required to
keep the price down, would have
been feasible, he claimed.

Beeb.

Quite why Sinclair, with a proven
track record of mass producing cheap
computers didn’t get the contract
while Acorn, with the Atom not long
launched and only just gedring up
into. full production did, will pro-
bably never be known. The most
probable reason is that the BBC
wanted a more sophisticated machine
and Acorn was working on a design
which would fit the requirements
without too much modification.

What is more interesting is what

Sinclair — cold-shouldered by

‘market must be very strong (for

Sinclair is up ‘to now. Rumours
abound that Clive is' working on a
new machine which will be at least
software-compatible with most of
the BBC Micro’s facilities. It’s
possible that a new ROM chip and a
keyboard overlay could turn the
ZX81 into a machine capable of
running a subset of BBC Basic. But
this would be a very limited machine
compared to .the BBC Micro —
there’s no way, for instance, that the
sound and complex video functions
could be emulated on the basic
ZX81 and the ability to incorporate
assembler mnemonics into a Basic
program would have to go, as the
ZX81 uses a Z80 processor while the
BBC Micro uses a 6502.

Producing a machine which is
totally hardware- and software-
compatible would be expensive and
time consuming. Some ' of the
‘official’ machine’s features . stem
from a custom-designed chip which
Sinclair would have to emulate —
not an easy task. The same would
apply to the BBC machine’s very
sophisticated operating system; pro-
ducing a look-alike would cost
money.

Could Sinclair produce a BBC-
compatible machine which would
undersell the ‘official’ micro? Yes, he
has -the nous, the resources and the
access to the necessary production
capacity, together with an already-
established - mail order marketing
setup.. .

Will he do it? Naturally, he won’t
say what he has in the pipeline next.
Rumour has it that he’s rather lost
interest in computers and is concen-
trating on his flat-screen TVs and his
electric car project.

Certainly, the temptation to put a
BBC-compatible machine on the

others as well as for Sinclair), not
only to make a lot of money but to
hit ‘back at the Establishment which
seems to have an ‘inexplicable but
marked . anti-Sinclair feeling (witness
the omission of the ZX81 from: the
micros-for-schools program).

The likelyest scenario is that if
Sinclair has a new micro in the pipe-
line, and if the project isn’t too far
advanced, he’ll think. very hard about
making it as BBC-compatible as
possible. But whether he’ll do it or
not, he’s. not saying right: now.

tion is automatically inserted between
them.

If you need some arithmetic done,
you can load the accumulator with the
result of a calculation done with Basic
that is, LDA # 10* SIN RAD 45 will
load the accumulator with the value. No
more tedious attempts to write machine
code mathematics routines'

There are lots of other things to
drool over and in the space available,
they will just have to be left out of this
list. One which I must find space for,
however, is the Tube.

The BBC Micro should never go out
of date the way other 6502-based
micros will because of its ability to per-
form as a keyboard unit controlling
another computer. By May, Acorn
promises, there will be the add-on Z80-
based board, as well as an ultra-fast
6502 board with 60k bytes of user
RAM. And the Z80 board will run
CP/M programs, with the 6502 front
bit - handling the CP/M operations.

This will be done by trapping all
CP/M - system calls in the Tube, which
watches the CP/M memory location.
Whenever it is required to display some
text on the screen, or to read or
write disk data, or to input something
from the keyboard, the Z80 will fill a
32 character buffer with the required
information, as fast as it can and the
6502 will read it out from the other
box and act on it. When the Z80 starts
processing its application again, it will
be quite happy that it handled the
CP/M system command -itself. But it
will have been much faster than real
CP/M, which is not efficiently coded
and which has one or two bugs in it.

It’s hard to see anybody being
disappointed with this system.

Guy Kewney

BBC Basic

While a fairly public controversy raged
around the BBC’s choice of Acorn as
the manufacturer of its microcomputer,
a quieter stir was caused by the decision
to make Basic the machine’s ‘natural’
language. For entirely inexplicable
reasons, programming languages arouse
strong emotions in their devotees’
hearts. Each language attracts its band
of followers and it sometimes seems
that the more obscure or difficult or
awkwardly syntaxed the language, the
more fanatical its proponents.

Basic in particular seems to anger
more people than just about any other
aspect of microcomputing, yet it has
helped thousands of newcomers to get
to grips with their machines, which
would certainly not be the case were
Pascal, say or APL the most commonly-
implemented languages on micros.

It seems that before the deeision on
Basic was finalised, some lively debates
took place as to the ‘best’ language to
use on the BBC machine, with Pascal
and Comal devotees being- notably
anxious to push their languages on the
theory that if the public was to be
taught programming, it should be taught
tidy, academically-satisfying structured
programming from the start. Although
other languages are planned for the BBC
Micro, it was Basic which won in the
end, probably because it is so easy to
learn, although the fact that a Basic
was under development for the Proton
before it became the BBC Micro must

GOTO page 188
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TurnyourApple into the worlid'’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except O) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

CP/M for your Apple. You get CP/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And that's the key to the
versatility of the SoftCard/Apple.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk 1/0
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.

More languages. With SoftCard and
CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

/ CONSUMER E PRODUCTS'

Microsoft Consumer Products, 400 108th Ave. N.E.,
Bellevue, WA 98004, U.S.A. {206) 4541315

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple
Seeing is believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world’s most versatile personal
computer.

Complete information? It's at your
dealer’s now. Or, we'll send it to you
and include a dealer list. Write us. Call
us

SoftCard is a trademark of Microsoft, Inc. Apple Il
and Apple |l Plus are registered trademarks of Apple
Computer Inc. Z-80 is a registered trademark of

Zilog, Inc. CP/M is a registered trademark of Digital
Research, Inc.

Pete & Pam Computers
Waingate Lodge,

Waingate Close,

Rossendale, Lancs , BB4 7SQ
Telephone Rossendale (0706) 227011

PCW 103



9%
(7L R

%

!\M,.‘
% T, R
(AN Y AN
ST TR
NN

< & =2 ¢

CONLONY




Malcolm Banthorpe shows how toimplement ‘Turtle’

This article describes a simple method
of drawing any equal-sided polygon in
high resolution graphics and leads to a
versatile pattern generating program
with scope for further development.
The programs are designed for use on
either Apple or ITT 2020 computers,
but details for adaptation to other
computers with suitable graphiecs reso-
lution are also given.

The most common way of using
high resolution graphics to draw a line
on a VDU is to specify the co-
ordinates of its endpoints. For example,
in Palsoft/Applesoft Basic you could
type in, say, HPLOT 10, 10 TO 200,
150 and the interpreter would do the

graphics on the Applell.

rest, joining the points 10,10 and
200,150. You could then go on to
type HPLOT TO 60,100 and the inter-
preter would draw a line from the
most recently plotted point (ie, 200,
150) to 60,100.

Commands similar to HPLOT are
used in many other computers with
high resolution graphics as a means of
drawing lines. There is, however, an-
other way of specifying to a com-
puter the line that you wish to be
drawn, which can be advantageous
in some circumstances. I'm referring
to so-called ‘turtle’ graphics in which
an imaginary turtle moves around the
screen leaving a trail of activated pixels

in its wake. It can obey two sorts of
instructions: either how far to move
forward or what angle it should turn
through. Although Palsoft/Applesoft
has no turtle commands as such, the
same effect can quite easily be achieved,
with the result that some graphics pro-
grams can be simplified and made to
execute more quickly.

The technique involves the use of a
shape table to define the simplest plot-
table shape, ie, a single vector of unit
length. It is then possible by using a
SCALE= command to make the line
any length, to a maximum of 255.
Using ROT=, the line can be turned
through any angle up to 360 degrees.
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romemco brought

High Resolution, broadcast
quality colour graphic systems
onto a new price/specification
level with the SDI System. They
gave a wide colour pallete, up to
4096 colours, and a wide variety
of tunctional development; area
infill, rotation, — a true
professional graphics capability.

With the Slidemaster they

have added a new dimension —
User Convenience. Slidemaster
is an optional expansion to the SDI

System. It provides sophisticated colour

graphics with no programming.

Slidemaster users still have full SDI

756 x 482 point High Resolution

capability, and the facility to program
in the high level languages of BASIC,

and Fortran. Cromemco Colour

Graphics is supported on the floppy

disk based System 2 and System
3, and the hard disk Z-2H.
Cromemco’s analogue, digital,
and optically isolated I/0
Modutes provide versatility for
control applications.

Slidemaster is a fully self
contained application package. It
allows images to be developed,
stored and manipulated
interactively with speed and easg.

The ColourjulWorldo

Cromemco

. The image is developed from a
digitising tablet, and reproduced
directly on the colour Monitor.
Slidemaster offers a choice of up
to 75 powerful design functions. A
touch of the pen and the images can
be erased, shaded, coloured,
enlarged or reduced, or rotated. The
menu provides for a variety of pen or
brush selections, and the capability to
generate circles, elipses, lines or text,
and to zoom and pan.

The images can be stored on
diskette, and redisplayed
“sideshow” style at the touch of
akey. The user can have up to
six images stored in RAM
Memory for instant recall or
merging, and hundreds more
stored on disk in a highly
compact and cost effective form.

Cromemco Colour Graphics
users benefit from the in-depth support
of Comart — Cromemco’s longest
standing, and leading European
Distributor. Comart, its nationwide UK
dealers, and supported OEM's
provide local and specialist end user
support at all levels. Comart's central
technical, distribution and service
facilities ensure ready availability and
well qualified technical support in
hardware, software and after sales service.

¥ Z-2p
g EEompacr fyscen._

€ Cromemeco
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Actually, it’s not quite true that it can
be turned through any angle, as
ROTation can only be defined as an
integer in the range 1 to 64 (ie, 64 =
360 degrees, 32 = 180 degrees, 8 = 45
degrees and so on) and consequently
some angles, such as 30 degrees, cannot
be defined preeisely because this would
require a ROTation of 5.333. The
command DRAW .is then used to put
the line on the screen.

For example, DRAW 1 AT 100,50
will draw . SHAPE 1 at coordinates
100,30. DRAW 1 (omitting the co-
ordinates) will draw SHAPE 1, starting
from the last plotted point. In this way,
where the shape is a line as described
above, one line may be joined to an-
other ad infinitum with length and
rotation varied, but with the only
coordinates -required being those of the
starting point.

Now for a simple.application of the
system. To draw an equal-sided polygon
with N sides of length L, we could, in
general terms, proceed as follows:

1) Define the starting point.

2) Go forward a distance L.

3) Turn 360/N degrees.

4) Repeat from 2) until N lines have
been drawn (see Figure 1 for a practical
example).

This can be translated into a simple
Basic program to draw any equal-
sided polygon, as shown in Listing 1.

The limitation imposed by the fact
that there are only 64 possible degrees
of rotation means that some of the
polygons are not absolutely accurate
but, as can be seen from Figure 2, they
are not too bad, taking into account the
resolution of the graphics. As the
number of sides is increased, the poly-
gon. approaches a circle and this pro-
gram can be quite useful as a fast
method-of drawing circles without the
need for the computation of any sines
or cosines, which generally make for
slow execution times. Beware of using a
scale of less than 4 for drawing circles as
this will fail to produce a smooth curve.

My interest in computer art led me
to experiment with the possibility of
using polygons to generate patterns.
One idea was to use-just parts of poly-
gons (eg, just the first four sides of-a
pentagon) and to repeat these shapes,
starting each successive part-polygon
where the previous one ended. The
initial .results proved to be fairly un-
interesting, showing little variety. I
then tried submitting the turtie to a
180-degree shift every so often so that
the line would turn back upon itself.
This proved to give more. interesting
patterns and led to the program shown
in Listing 2. Some of the results are

==
60°._— Al ) 60° 60° < e0°
IT II - L P \h 3 g ~.
L ’*éoo
|
I |
START pd
(a) (b) (c) 60° NGOO '
(a) Go forward L from start. (d)

gb) Turn 360/6 degrees and go forward L.
¢) Repeat (b)
(d) Repeat (b) until six sides have been drawn

Fig 1. The construction of a hexagon, using turtle commands

5 REM POLYGON GENERATOR 1

& REM

10 TEXT : HOME

17 REM

18 REM SET UF SHAPE TARLE

19 REM

20 FOR I = 8OG' TO BOS

Z0G READ C

40 POEE I.C

50 NEXT I

60 FPOKE 232,32: POKE 233,

70  INPUT "HOW MANY SIDES ?":N
7% INPUT "SIDE LENGTH 2";L

BO kK = 64 / N:R = 0O: SCALE= L

90 HGR : HCOLOR= 3

97 « REF

98 REM FLOT STARTING POINT

99 REM

100 HPLOT 180,80

167 REM

108 REM DRAW FOLYGON

109 REM

110 FOR I = 1 TO N

120 ROT= INT (R + 0.5)

1Z0 DRAW 1

140 R = R + K

150 NEXT I

160 END

167 REM

1648 REM SHAFPE TABLE DATA

169 REM

170 DATA 1,0,4,0,4,0

Listi’ngl

95 REM POLY-PATTERN GENERATOR

96 REM

97 REM BY MALCOLM BANTHORPE

98 REM

99 REM

100 TEXT: HOME

110 INPUT “SYMMETRY ?”; S

120 A = 64/S

140 INPUT “SCALE ?”; L

160 INPUT “M ?”M

170 INPUT “F ?”; F

180 FOR I = 800 TO 805: READ C: POKE I,C: NEXT I

190 POKE 232,32: POKE 2333

200 HGR2: HCOLOR = 3: SCALE = L

210 HPLOT 180,96

220 FORH=1TOS

230 FORI=1TOS

240 FORJ=1TO 2

250 FORK=1TOM

260 ROT =INT (R + 0.5)

270 DRAW1

280 R=R+A

290 IFR > 64 THENR = R—64

300 NEXTK

310 R=R+32—A

320 IFR>64THENR =R — 64

330 NEXTJ

340 R=R+F*A

350 IFR > 64 THENR =R — 64

360 NEXTI

370 R=R+F*A

380 IFR>64THENR =R —64

390 NEXTH

400 END .

410 DATA 1,04,04,0

Listing 2
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POLYGONS

shown in the accompanying photo-
graphs, which also show the input
parameters used.

The program first asks for four
parameters to be inputted. These are
Symmetry (how many sides -would a
complete polygon have?), Scale (length
of side) and two other factors M and
F which will determine the actual
form of the pattern. As the examples
show, an enormous range of varia-
tions is possible and it is almost im-
possible to predict what type of pattern
will be produced from a given set of
parameters. Incidentally, although six-
fold symmetry occurs widely in nature
in such diverse systems as snowtlakes
and honeycombs, this particular pro-
gram does not seem to do very well
with that particular number: five,
seven and eight all provide a better
selection of designs. It is possible that,
with some modification to the pro-
gram, this deficiency could be over-
come. The scale is alone among the
four parameters in that it does not
affect the form of the pattern, merely
its size, but if set too high the design
will exceed the screen dimensions and
will ‘wrap round’ to produce some
further possible variation.

This program is by no means the
definitive program for producing this
type of pattern, and there is con-
siderable room for further variation.
Here are some possible changes that
you may like to try:

1) My program uses four loops, but
there is no reason why further loops
should not be introduced together with
more usar-defined parameters;

2) Use XDRAW 1 instead of DRAW 1.
This will have the effect of erasing any
line or part line which is subsequently
overdrawn. Even values of F produce
patterns which eventually tend to erase
themselves completely;

3) The scale could be varied during the
program (eg, doubled or halved) to give
some variation of line length;

4) Similarly, the variable A (the turning
angle) could be varied within the pro-
gram;

5) If you have colour available, this
could be put to good use.

The use of colour is particularly
effective in displaying composite
patterns of differing scales, M and F,
but with the same or related symmetry,
eg, 16 and 8, or 10 and 5. With the use
of a different plotting colour for each
set of parameters, complex designs can
be created.

Adaptation to other computers is not
difficult, but as most of them do not
have the shape table facility, this must
be circumvented by using more con-
ventional line drawing techniques. As an
example of what is required, a version
of the original polygon generator pro-
gram in Palsoft/Applesoft, which does
not use a shape table, is shown in
Listing 3. While this version of the pro-
gram is slower, it is more accurate than
the previous one, as it is not limited to
64 degrees of rotation and there should
be little problem in adapting it to other
Basics. Similarly, this technique may be
applied to the main pattern-generating
program. More care must be taken to
limit the scale so that the size of the
pattern does not exceed the screen,
since wrap-round will not occur and the
program will crash with an ‘illegal

quantity error’. [END]

32 REM POLYGON GENERATOR 2

4 REM

S PI = 3.141592654

10 TEXT : HOME

70  INPUT "HDW MANY SIDES 7";N
75  INPUT "SIDE LENGTH 2":L
8BGO Kk = 2 % PI 7 N:iR = O

20 HGR : HCOLOR= 3

?7 REM

98 REM FLOT STARTING POINT
29 REM

1060 X = 180:Y = B0: HPLOT X,Y
107 REM

108 REM DRAW POLYGON

109 REM

110 FOR I =1 TO N

120 X = X + L x SIN (R)

22 Y =Y + L ¥ COS (R)

136 HPLOT TO X,Y

140 R = R + K

150 NEXT I

160 END

Listing 3
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SCHOOL

SUPERBOARD

SOLUTION

Teacher Maurice Whelan
describes the low-cost network implemented

at De La Salle school, Liverpool

Our interest in the use of computers at
De La Salle sprang from the need to
provide relevant and interesting courses
for the sixth form General Studies
course. Our initial ‘opinion poll’ showed
that more than 50 or more lads out of
90 were interested and the proportion
has increased over the three years we
have offered the course. After a first
year using coding forms which were
typed and run by the local Poly (don’t!)
we decided to invest what we could in
some hardware of our own. The require-
ments that governed our choice were:
one or two machines would be useless
among 50 or 60 pupils and ‘hands on’
experience was seen as a most import-
ant requirement; we neither wished, nor
were qualified, to teach to A level; and
examination boards require hard copy
of programs and runs.

Following from these requirements,
we decided to buy a printer and an
initial three Ohio Superboards. The in-
tention was to buy further Superboards
as money became available and to build
up a computer lab over a number of
years. However, two problems became
apparent in the first year of their use:
30 bd cassette storage, although rel-
iable, was too slow, even for O level
use and having to. physically change the
connection to the printer was time-con-
suming and invited accidents, as the
plug is an RS232 25-pin.

Also, following a visit to King Ed-
ward VI School, Five Ways, in Birming-
ham, several members of staff were con-
verted to CAL and were busy spreading
the good news and spending a lot of
time I'oading and saving 6k programs at
30 bd!

The system

Our solution was to buy, with the gener-
ous help of our Williams & Glyn’s Bank,
our PTA and our enlightened LEA, an
extra seven Superboards and an Ohio
CII with a distributor board attached.
The distributor board allows up to 16
Superboards to be connected to the CII
and have access, via the CII, to the prin-
ter and to dual 8in floppy disks. The CII
acts as a signal box in a railway marshal-
ling yard, channelling the information

flow but doing very little processing
itself.

The distributor board works in a sim-
ilar way to a polled keyboard: the CII
examines each port cyclically until a
port receives a signal saying the Super-

board wishes to communicate with the

CIL. All further communication is only
with this port until the software decides
that the message(s) have finished and
polling can recommence. The system is
very robust: no machine can interrupt
another and even a crash on the CII
would affect at most one Superboard,
which can be reset quite easily.

The communications between com-
puters are in ASCII strings and the
strings are passed into the respective in-
put buffers to be processed by the mon-
itor or Basic. This is obviously not as
fast as other network-type systems, but
it is as fast as we need and the flexibility
allowed by being able to rewrite the
operating system is very useful. An
example of the speed of transfer is that
it takes 20 seconds to load from disk a
program filling 3100 bytes in the Super-
board’s memory.

The program supplied with the sys-
tem to use the distributor board is very
skimpy, but it is fairly easy to rewrite
once you have mastered the oddities of
the system (both documented and un-
documented!). Our system forces every
user to use a password and allows sever-
al short programs to be stored in one
file instead of the one program per file
system used by the operating system.
This is possible because of the INDEX
function which allows a file to be hand-
led in the same way that the monitor
reads individual memory locations in
R AM. Packing programs is also neces-
sary because, with around 100 regular
users, disk space very soon gets eaten

up.

System uses

Computer Studies O level will remain
the largest single user, although use of
the system out of lesson time will no
longer be necessary and will not be al-
lowed. The large number of small com-
puters is proving quite satisfactory: in
our view, teaching programming with

only one computer, no matter how
powerful, is like teaching English Liter-
ature with only one copy of the Com-
plete Works of Shakespeare.

Two ‘whizz-kids’ were allowed to do
the A level course, both as a stimulus
for some of the staff to go deeper into
the subject ourselves, and as a source of
information for the staff! It is imposs-
‘ible for ‘teacher’ to know all the ans
wers in such a fast-moving subject and
pupils often have more time to keep up
with the latest developments, etc.

To make any serious use of comput-
ers, the admin staff would need more
time than is free even at present, so
when they ask, we tell them they really
need a machine or two of their own!
Surely it is only a matter of time before
the larger secondary schools have com-
puters (with word processor-quality
printers) to aid the administration
staff,

It is now a viable proposition to load
the same program into ten Superboards
at the beginning of a lesson and so use a
program with a class. This loading takes
five to ten minutes and is the first stage
at which we find the transfer time being
too slow. However, it is still comparable
with setting up a practical lesson and
vastly better than using tapes.

Our biggest problem is that we only
have a room big enough for 15 pupils
and so cannot accommodate a class of
30. This means that the class must be
split or the computer used out of lesson
time. This will not be too much of a
problem initially, but it could cause
problems as the rest of the staff learn
the value of the system.

Another problem we  have is that of
getting suitable software. It is in this
field that we have needs not en-
countered with the O level course: 8k
RAM is not enough, especially for soft-
ware from sources outside the school;
the Basic/Monitor are not ideal for
teaching use: cursor control is limited,
there are no medium or high resolution
graphics possible, and the Basic is
limited; and no cassettes for other
makes of computer can be read by the
Ohio, so a lot of typing in is necessary.

The first problem would be solved by
Ohio, or someone else, producing a
cheap 8k expansion board. However,
the problem is not as bad as it seems:
during the inevitable typing-in process,
programs have to be edited so that the
output is suitable for the screen avail-
able and this allows time for shortening
tricks. Another point is that we have
found that pupils cannot absorb even
moderate amounts of information
presented on the screen and so instruc-
tions, questions, etc, are presented on
printed sheets as far as possible. This
not only saves RAM space, but it is
quicker to produce a sheet of, say,
questions than it is to type them in and
do the necessary editing. For example,
we have a program that holds the

—~ o
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SCHOOL SUPERBOARD
SOLUTION

answers to five years of Physics A
level multiple choice questions. The
pupil answers the questions from the
original paper and his progress is moni-
tored (and stored on disk) by the
program.

Custom ROMs?

The second problem probably needs
personalised ROMs to provide the
monitor, graphics set and Basic required
by the user. The new Intemon monitor
is a step in the right direction (and a
vast improvement!) but why not take
the process further and be able to have a
choice of graphics sets and Basics, not
only as replacements, but available at
the time of buying the machine?

My own option would be to remove
SIN, COS, TAN, LOG, etc, functions
from Basic (there are adequate poly-
nomial approximations if you really
want them see PCW, July 1981,
page 97). This would allow space for
IF. . . THEN. . . ELSE. . . ENDIF and
maybe labels to identify GOTOs instead
of line numbers. This would give me
much greater flexibility in writing
programs and allow them to have a
much greater degree of structure. Comal
and Pascal are better structured lan-
guages, but their compiler/interpreters
are not going to fit into the 8-12k ROM
that the education market can afford to
buy in bulk. We may be able to afford
one such machine for the A level
students, but if there is to be a general

increase in computer literacy it must
come through small, cheap units. Also,
computers are not glorified pocket
calculators so why is it necessary for
them to mimic calculators when the
ROM space can be used for things
computers are so much better at? ’

Software

One problem with this idea is that it
would only further compound the
problem of incompatibility of different
machines. Efforts are being made to
overcome this problem by MUSE and
other bodies: hopefully a chunk of the
government’s £9m will be dedicated to
helping to solve this problem. Getting
different machines to ‘talk’ to each
other. is the first (easy) half of the
problem: the harder part is for a system
of automatic translation from one dia-
lect of Basic to another. Software
standards help the problem, but the
special features will continue to be
used by programmers as they save
much effort and time.

What software we have is either
written ourselves or bought from the
School’s Council. The process of typing
it in has started in a rather piecemeal
fashion, but this year we hope to get a
group of more successful programmers
from last year to work on the programs
and then move on to writing programs
suggested by members of staff. This
way they will not only learn about pro-
gramming but also the social skills
needed when having a ‘boss’ who
doesn’t have their technical skills.

Looking to the future, we are start-
ing a computer club for the fourth

year: we need confident programmers
and they enjoy using the machines.
Space Invaders isn’t banned: they must
write their own! Some members of
staff feel that preparing CAL material
is a sufficiently broad field of study as
to be an alternative to the O level
syllabus: by the time the pupil has
understood the material from the
teacher’s point of view, discussed the
possibilities with the teacher (who
needs know nothing about program-
ming), written and tested the program
and prepared ‘the supplementary
material and documentation, he has
covered far more than is contained in an
O level course work program,

In conclusion, the system is robust,
secure and easy to use and develop. It is
a little slow for some of the more ad-
venturous uses, but it fits our require-
ments and was available a year ago:
(The whizz-kids are looking at the speed
problem. . ) If there is to be a general
increase in computer awareness in the
school population as a whole, then large
numbers of unsophisticated machines
sharing disks and printer is going to be
the only way that we can afford to
provide the necessary practical ex-
perience (would you teaech typing with
only a handful of typewriters?). Now
that PET and Tandy have moved into
the same market as the Superboard
(hopefully having learnt from the Super-
board’s mistakes), the need for suitable
network or distributor systems to make
this type of machine useful-in schools is
paramount. Computers have an impor-
tant role -as a general teaching. aid and
not merely as a topic of study.

Retail Price
Information Analyst comprising: £2,695
128k Apple ///
Monitor ///
Information Analyst Software

VAT EXTRA'TO ALL PRICES

110 PCW

The Information Analyst Package
- The Apple il Information Analyst

contains everything you need to put the
system to work for you today. With your
order, you'll receive:

System Hardware

- Apple Il Professional Computer System
with built-in disk drive, calculator-style
numeric pad, keyboard, serial (RS232)
and Apple Silentype thermal printer
interfaces, and 128 K bytes RAM;

- A second Apple Disk i disk drive;
(optional)

- A 12”, high-resolution, video monitor.

Software
Apple’s Sophisticated Operating
System (SOS):

- VisiCale i ;

- Apple Business BASIC.

LIEICIESTIER

computer-centre limited

67 Regent Road, Leicester LE1 6YF.
Tel: 0533 556268

Retail Price Retail Price
Accessories Interface Cards
Disk //f £385 Prototyping Card £32
Sitentype /// £222
-Qume Sprint 5 45/R0 (ex warranty} £1,640 Software
Silentype Il Conversion Kit £22 Mail List Manager /// £90
Vinyl Carry Case £49 Pascal /// £150
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go YOU! PERSONAL COMPUTING

WITH THE N EW T E 8 S P B P D228 2222822220220 258 L2ttt n m e e S,

oKI<f800

model 20

The OK1I<f800 brings a new and
colourful dimension to personal com-
puting. Now you can enjoy extensive
multicolour graphics facilities and a
CP/M* environment on the same
machine!

Just look at some of the features and
facilities uniquely offered by the new
OKI 4f800 . .. atruly versatile fully
integrated computer system!

Features:

e Powerful Z80A 4MHz
Processor.

¢ High resolution multi-colour
graphics CRT.

e CP/M”

e Versatile OKI BASIC.

¢ Twin set of programmable
function keys.

¢ Integral 80cps OKI printer.

® 560K bytes mini floppy
disks.

Options:
e External twin 8 inch floppy ¢ Light pen.

disk drives (1M byte). e Centronics parallel interface. DISTRIBUTOR AND DEALER
¢ ROM cartridge. ¢ Instrument interface IEEE 488. ENQUIRIES INVITED.
e RS 232C Interface. ¢ Analogue-digital and digital-
® Audio cassette. analogue convertor.

p L I 7 | — N EEEE BN N
PRICED AROUND £4,750 (- van [
I COMPANY ittt st erceen

Mﬂ OEM Systems o ]
COMPUTERS I N — ——— ——

Copse Road, St. Johns, Woking, Surrey GU34 1SX Telephone: Woking (04862) 23411 Telex: 85952 CP M is 0 sepstered 41k 01 Digitah Reseas



MICROPRO
WORDSTAR
Powerftl word-processing package, made easy touse by

“full function key support onthe MZ-80B £269
MAILMERGE

Add on to WORDSTAR, provides mail-shot and
conditional/parameterised text inclusion. £81

KA ANEWKAAANEWA X ANEWK A ANEW K & & &
SPELLSTAR

Add onto WORDSTAR, allows document spelling checks.

Own technicalterm dictionary can be defined. £135
(82 2828282202220 3d0228t222 222t 2 ]
DATASTAR

Screen orientated form definition and data entry
tool.

SUPERSORT |

Powerful disk based sort package. Stand alone program
and MICROSOFT® compatible calling sequence

£190

relocatable routines. £135
SUPERSORT II

As SUPERSORT I, but only the stand alone

program. £108
WORDMASTER

Superb screen based text editor, all functions driven off

MZ-80B function keys. £81
MICROSOFT

BASIC-80

Accepted standard Microprocessor based BASIC
interpreter. £209

BASIC COMPILER

BASIC-80 compatible compiler, makes BASIC programs
run many times faster. £236
FORTRAN-80

ANSI standard FORTRAN, except for COMPLEX
numbers. £298
COBOL-80

1974 ANSI standard COBOL, with large program

chaining and screen DISPLAY/ACCEPT. £448
M/SORT

Powerful sorting facility for use primarily with
COBOL-80. £75

Mu-MATH & MuSIMP
Symbolic math package, allows computation up to 611
arithmetic digits. Superb for scientific and engineering

applications. £149
Mu-LISP & Mu-STAR

Extended LISP 1.5. Includes screen based LISP
environment editor. £119

WE TAKE ORDERS!

You can order any of the above
items of software from us. Today.
Personal callers and trade enquiries
are welcomed. (All software can only
be used in conjuction with the
MZ80B including disk-based
CPM2.2).

All systems are supplied on 5%"
floppy disks and come complete
with comprehensive reference
manual. All prices will be held for 30
days from the date of issue of this
advertisement.

PCW 112

THE SOFTWARE
IT EXTENDS YOUR
HORIZONS -

Microleghnology Limited is the company who
supply all the softwate you need to expand the potential 0
the remarkable Sharp MZ80B computer. The company who supply,
exclusively, the CPM2.2 that makes the Sharp MZ80B so versatile.
The company who supply the software that enables the businessman,
the educationalist, the scientist, and the enthusiast to create a better,
more efficient, more exciting lifestyle. Just look at the scope.

EDIT-80 & FILCOM

Line orientated random access text editor. Includes
source and binary file compare program. £71
MACRO-80

Most popular assembler supporting Z80% mnemonics.
Includes linking loader, library manager and cross
referencing tool. £119
MICRO TECHNOLOGY

EXPAND

Library routines for use with MICROSOFT ® calling
sequence products. Gives MZ-80B graphics, cassette
and music handling. £65
MICROFOCUS

CIS COBOL

ANSI 74 standard COBOL to fulilevel 1 standard.
FORMS-2

For use with CIS COBOL, provides superb screen
handling capability for CIS COBOL programs.
COMPILER SYSTEMS

CBASIC

Commercial BASIC, used extensively for business
packages.

DIGITAL RESEARCH

PL/1-80

ANSI standard subset G based PL/1 producing direct

£425

£100

£65

object code for fast execution. £298
BT-80

Record retrieval system for use with PL/1-80, to give data
base management facilities. £119
MAC

Upward compatible assembler from ASM, provides
MACROs and Z80® assembly support. £53
ZsID

Super symbolic debugger. with full Z80® mnemonic
support. Works well with MACRO-80. £59
TEX

Text formatter ideal for producing manuals and similar
docurnents. Note this is not screen based. £59
DESPOOL

Allows listing of files at same time as other
processing.

PROSPERO SOFTWARE

PRO PASCAL

Fastest Z80® based PASCAL that we know of.
MICROEASE

EASYFILER

Flexible data definition, data entry, data update and
report generator. £

£29

£190

The quoted prices do not include
postage, packing, insurance and
VAT, so you should phone first for an
exact total price. If you wish to pay by
VISA or ACCESS card, you can, of
course, phone your number through.
If you wish to pay by cheque or
postal order, make it payable to
Microlechnology Limited.

As most items are available
ex-stock, we will normally be able to
deliver to you within 72 hours.

GREAT NORTHERN
MINI MODEL

Very powerful modelling package, with uses not just
business and financial applications, but in any situatioff
where your model may be affected by external
conditions. The buzz-word is WHAT-IF?
STOCKFLOW

Stock control, which allows large numbers of items with
rapid information retrieval. £250
MAGSAM

Indexed sequentlal access routines, available for use with
BASIC-80 and CBASIC. Superb documentation.  £110
BASKAM

Basic keyed access routines foruse with BASIC-80. £95
DATAFLOW

Easyto use data file description and entry tool. Will output
reports, labels or MICROPRO® MAILMERGE compatible

£399

files. £99

OSLFLOW t

Openitern Sales Ledger £300

SALFLOW t

SalesLedger £250

BILLFLOW t

Professional client billing. £375
_ PURFLOW 1t

Putrchase Ledger £250

NOMFLOW t

Nominal Ledger £250

tAll these can be integrated into a powerful total control
package. Send for further details.
COMPUT-A-CROP

KA ANEWA X ANEWK XA NEWR XX NEWR R &
TARGET PLANNER
Business plannmg system with many features extra to
VISICALC.® Easy to use, with big machine

facilities. £125
AR EAAAAA AR AAA A AT A Ak

GRAFFCOM SYSTEMS

PAYROLL £500
(annual maintenance fee) £120
COMPANY SALES SYSTEM £450
COMPANY PURCHASE SYSTEM £450
GENERAL ACCOUNTING £400
STOCKCONTROLSYSTEM £350
ORDER. ENTRY AND INVOICING £350
NAME AND ADDRESS SYSTEM £250
TIME RECORDING SYSTEM £400
LEASE, RENTAL AND HP SYSTEM £400

The MZBOB Computer.

Micro Technology

25

Cheltenham House, 62 Mount Pleasant,
Tunbridge Wells, Kent.

Telephone: 0892 32116. Telex: 95441
Teclin-G.



Firsttime

SHARFE
NMZ-80B

Sharp bring you the MZ80B.
A machine that offers you functions
previously only associated .with more
powerful,more expensive computers; that
gives you versatility to handle a huge range
of software and hardware applications in
scientific, business and personal use.

The MZ80B opens up a new world of
graphicdisplay potential, more flexible data
storage and retrieval, and ease of operation.

Here is the computer from the future.
Available today.

Stunning Graphic Disploy.

Seeing is believing. The large-screen,
high-focus, green-face §isplay
incorporated in the MZ80B gives you high-
resolution graphics of 320 x 200 dots.

An a§ditional graphic RAM can be
added which allows another 320 x 200 dot
resolution pattern to be displayed.

This dual high-resolution graphic
ability is especially useful for simulating and
displaying a dynamic picture. It can display
40charactersx 25 lines or 80 characters x 25
lines via software switching.

In addition there are facilities for full,
on-screen editing, reverse video, partial
scrolling and a full range of graphic symbols.

Charuacter and Graphic Printer.

This fast, quiet printer will reproduce
your graphic displays and, of course, print-
out upperand lower case letters and

mbols. A tractor/friction feed version s
also available.

Dota Storage retrieval.

The MZ80B has a remarkable
memory. 64K of RAM. And that constitutes
allthe memory area, giving flexible storage
of any computerlanguage and its software.
The cassette deck is electromagnetically-
controlled, with a data transfer speed of
1800 bits/sec combined with a unique

programme search
facility to make data storage
and retrieval super-fast.

A typewriter-style keyboard
incorporates characters and symbols plus a
numeric key-pad and ten user-definable
keys for fast and simple operation.

BASIC s, of course, provided with
Z-80 Assembler Packages, PASCAL and a
BASIC compiler.

Floppy Disk Drive.

A twin Floppy Disk Drive unit can be
added which will give you 560 bytes of
Z’;olzeslge on double-sided, double-density

isks.

Comprehensive Documentation.

Each MZ80B comes complete witha
full set of documentation including an
owners' manual giving full circuit diagrams,
amonitor reference manual and
programming manuals.

PCW.12.81

interfaces

RS-232C and |EEE Interfaces are
available from January 1982 allowing the
MZ80B to communicate with scientific
instruments and other peripherals.

cP/mra22

CP/M* is also available making a
wide range of packages immediateE/ avail-
able including wordprocessing, financial
modelling, data base management to
mention but a few. CP/M* also increases
the disk capacity to 680K.

(CP/M* is a Trade Mark of Digital Research Ltd).

SHAIRP
“Frat, ana

SHARP ELECTRONICS (UK) LTD., COMPUTER DIVISION,

SHARP HOUSE, THORP RD., NEWTON HEATH,
MANCHESTER M109BE. TELEPHONE: 061-205 2333.

ulhy on Earth don‘t you find
|| out more?

|

|

|

I Pleasm\/ v I
e ot |
|

|

|

|

I Name

I Address

l Tel:

To: Sharp Electronics (UK) Ltd., Computer Division,
Sharp House, Thorp Road, Newton Heath,
Iﬂanchester M109BE. Telephone 061-205 2333. _l
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JACK OF
ALL TRADES,
MASTER
OF MOST...

Dick Pountain finds the Sharp MZ80B lives up
toits ‘general purpose’ tag

;‘.‘. o‘ilA‘\‘m* 7

N M‘l‘<

Above from the top: Complete system,
printer internals, I/0 expansion unit and
connectors, MZ-80B open for inspection,
keyboard layout.

114 PCW



My deepest impression after a few hours
with the MZ-80B is that this is probably
the machine that Sharp’s design team
wanted to make when they worked on
the 80K. All the compromises inherent
in that design, presumably to bring it in
at a price acceptable to the PET buyer,
have been abandoned and the result is
an integrated system, rather than a
computer plus afterthought peripherals.
In external appearance, the 80B shows
evidence of Sharp’s hi-fi connections
along with a distinctly Italianate line
far removed from the rounded Star Wars
look which is the current Japanese
vogue. This long low look is assisted by
the 9in rather than 12in CRT and the
absence of on-board disk drives.

The base/keyboard unit is of pressed
steel (to - help shield RF emissions?)
with a hifi style shot-blasted finish,
while the pedestal containing the VDU
and cassettedrive is in ABS plastic
cunningly metallised to an identical
finish. This pedestal swings up and
forward on removing two screws to
yield access to the internals and has a
car-bonnet-like support to keep it open.
A peek inside reveals a neatly packed
array of nicely finished boards with
much use made of nylon clip fasteners
and ribbon cable connectors. The CPU
(a Z80A running at 4MHz), PIO and
various support chips are socketed, but
the 32k of dynamic RAMs (4116s) on
the CPU board are soldered. The expan-
sion RAM is all socketed. At the rear
right of the case is a six-slot bus expan-
sion cage with six corresponding ports
for I/O connector sockets. Two of these
were occupied on the test machine by
the interface cards and sockets for the
disk drive and printer (which uses
Sharp’s own 8-bit parallel interface);
RS232 and Centronics will be available
in due course, but at present the 80B
only - accepts Sharp’s own MZ-80P5
printer. A third slot is taken up by the
optional second graphic memory card.

The full-size typewriter keyboard has
a standard layout with extra control
keys, a separate numeric pad and
good pitch and feel. In addition to a
proper space bar, a small TAB key is
provided alongside for fast table entry.
Break, Insert/Delete and Clr/Home are
on the main keyboard with three levels
of shift; Shift gives lower case, Grph
gives 30 graphic symbols and Rev gives
reverse field characters (but not for the
graphics). The two latter keys and Shift
lock have built-in red LEDs to warn
that they are engaged. For touch typing,
the Shift can be altered by the Basic
command CHANGE to give upper case.
Above the main keyboard are ten user-
definable keys, four cursor control
keys and four cassette control keys. On
booting up Sharp Disk Basic, the user-
defined keys default to ten Basic
commands whose repertoire can be
inspected by KLIST. In fact most of the
keyboard is software-defined; in Sharp
Basic there is no repeat on any keys
exeept the cursor controls, but under
CP/M all keys repeat, while in Wordstar
the user and numeric pad are assigned to
control characters as well.

The 9in green screen display is
softwareswitchable between 40 and 80
characters per line by 25 lines; the
characters are 8x9 and have true descen-
ders. At 80 per line, text is quite legible
but marginally harder on the eye than

40. The screen is memory-mapped
three times over; a 2k video RAM
provides for the display of the ASCII
characters echoed from the keyboard
in normal fashion. In addition, there are
two 8k graphics RAMs (the second is
optional) which independently map the
screen as a 320x200 high resolution dot-
addressable display; all three of these
video stores reside outside the 64k of
user RAM and are switched in and out
of the memory map by a Z80A PIO
(parallel I/O controller) device. The
‘character RAM’ is always enabled but
either or both of the graphics RAMs
may be written to — or displayed under
— program control. The screen can be
thought of as having a foreground of
characters and pixel graphics and two
separate ‘backdrops’ of hi-res graphics,
the combination of which allows some
very fancy displays.

As you might expect, this facility
complicates the memory management
of the ’'80B more than somewhat,
but the resulting juggling of page
addresses is handled in a user-transparent
fashion by the PIO and a PPI (program-
mable peripheral interface) device so
that you always see 64k of contiguous
RAM starting at 00OOH. Switching
between character RAM and -graphics
RAM 1 is performed by the PIO and
between graphics 1 and 2 by OUT port
F4H. Should a program access graphics
RAM while lying in that part of RAM
(above DOOOH) which would normally
be disabled by the PIO, there’s no
problem; the graphics RAM addresses
are changed to begin at 5000H. A
similar conjuring trick is performed
by the Initial Program Loader on boot-
up to allow the boot ROM into the
memory map. The result is an unprece-
dentedly ‘clean’ machine with all 64k
available to the user. The graphics
are not particularly fast, which is hardly
surprising considering the amount of
interrupting that must be going on. It
takes six seconds to SET 1000 points.

There is no resident software other
than a 2k bootstrap loader in ROM.
If a system disk or cassette is present
then booting follows automatically
on power-on or by pressing the ‘IPL’
button on the back of the case. Next
to this is a separate RESET button
which puts you into the monitor
without clearing the Basic text area;
very handy for recovering from a
crash. Booting Disk Basic or CP/M is
satisfactorily quick at four seconds and
tape Basic is quicker than one
expects (105sec) since the cassette
drive transfers at a fast 1800 bits/sec.
All the tape functions, including-FFwd,
Rewind and Eject, can be under
program control and searching is per-
formed at FFwd speed. Folk of nervous
disposition may suffer a nasty turn,
however, when the cassette hatch pops
open of its own volition in the middle
of a program!

Aural stimulation is catered for by
an audio amplifier and loudspeaker
set in the facia below the cassette hatch.
The volume is controllable by a knob at
the rear and goes up to well past annoy-
ance level. A music ‘language’ is incor-
porated in the Basic which allows pro-
gramming of pitch and duration but not
of volume or envelope.

The dual double-sided disk drive is
the same hardware introduced for the

MZ-80K but, thanks to a new controller
card on board the 80B, it no longer
requires an interface box and provides
twice the capacity (280k per drive
under Basic, 340k under CP/M) through
double density. It worked without a
hiccup during the test even when fed
supposedly single-sided disks.

The printer supplied was the new
MZ-80P5 which looks and acts remark-
ably like an Epson MX-80 in Sharp’s
own case, which is sharply (sic) styled
to match the computer. Attached
through ‘a 24-pin connector cable, it can
print all the graphics including user-
defined symbols as well as half- and
double-width text. It uses fan fold paper
from 4 to 10in and ribbon cassettes.

All the necessary connectors are
supplied, including braided earthing
wires between units. Each unit requires
its own mains lead which is a nuisance; a
firm that -also makes racked hi-fi ought
to have found a neater solution.

Software

The 80B was supplied with two Basic
interpreters (single and double preci-
sion) on disk and one on cassette, Pascal
on cassette and Sharp’s FDOS operating
system together with demonstration
programs including stock control, word
processing and various fancy graphics
demos. In addition to this rather over-
whelming plethora of Sharp’s own
software, Microtechnology Ltd supplied
a sample of its implementation of CP/M
2.2 for the machine, along with Word-
star and Datastar.

. The single precision disk Basic,
SB-6510, 'is not compatible with
versions for the MZ-80K, ‘though a
converter program is available so you
can run 80K software. It takes up 21k
and is booted up automatically along
with the 4.5k monitor by the IPL
system, in about four seconds. It con-

sists of a ‘kernel’ of commands which
are a fairly standard, though by no
means luxurious, implementation of the
language together with extensions which

<

Fig 1
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CompUropia

Introduce

Ad-SCI
disk drive

WHY
MICRO SCI
FOR
YOUR
APPLE

II?

reduced
/| COST

| increased
f | CAPACITY
high
RELIABILITY
genuine
COMPATI BILITY
improved
SPEED

efficient
CONTROLLER

For further jnformation contact your local APPLE dealer or COMPUTOPIA direct at
30 Lake Street, Leighton Buzzard. Bedfordshire. Tel:0525-376600
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NCHTES

control the special hardware features,
such as the hi-res graphics, the music, the
cassette drive and the ‘soft’ keys. No
‘structured’ extensions, such as ELSE
or DO. . WHILE, are supported. Full
screen editing is provided and AUTO
line numbering but not RENUMber
or DELETE (the latter facility myster-
iously enough is included in the Double
Precision version). Syntax checking is
only performed after RUN and the
error messages, although copious (there
are 44 of them) are annoyingly of the
form ‘Error 53 in line 40’ which necess-
itates keeping the look-up chart at your
elbow. To be fair though, the descript-
ions on the chart are usefully detailed.
No HELP is given by cursor position
during debugging but the cursor con-
trols: will go into quickstep when de-
pressed after SHIFT, which speeds
editing considerably.

Variable names may be any length,
although only the first two characters
are significant; surprisingly, integer
variables are not supported.

String variables are 255 chars maxi-
mum and in addition to the usual strin
functions there are CHARACTER g
(x,y) which returns a character from
that screen position, STRING $(x$,n)
which gives n repetitions of the first
character of x$, and SPACE $x, which
gives a string of x spaces. Arrays of one
or two dimensions only are permitted
and scientific users will, alas, find no
matrix-handling functions.

The precision of the arithmetic is
8-digit over the range 10E-19 to 10E19
with error trapping of overflow and
underflow.

Both sequential and random access
files are supported by the WOPEN and
XOPEN statements; sequential files
must not exceed 64k and the maximum
number of files on a disk is 64, up to
ten of which may be simultaneously
open. The other file control statements
include LOCK, UNLOCK, RENAME,
IF EOF THEN, KILL, CHAIN and
SWAP; the latter is a handy way of call-
ing in a Basic program file from disk
as a subroutine to a running program
in memory, which is saved while the
SWAPped routine is running and then
resumed. All variables are passed un-
harmed to and from the SWAP routine.
Random access files have a fixed record
length of 32 bytes, which made it
impossible to run the PCW disk Bench-
marks in a meaningful way. Reading
from and writing to- files is a straight-
forward process using. INPUT# or
PRINT# and a string or numeric variable;
a buffer number follows the ‘¥, de-
fining which open file is referred to.
Machine language files may be saved on
disk through Basic only by first saving
to tape and then invoking a machine
code utility called CMT on the master
disk, which transfers from tape to disk.
Another such utility formats disks,
taking one minute to do so. All in all,
file handling is simple and effective, if
not hypersophisticated.

The picture becomes a bit more
exciting when we come to the special
graphies control statements. Screen

control in the character mode is achieved
through CONSOLE statements which
can reverse the whole screen, define a
scrolling window and set the display to
80 or 40 columns. CURSORxy puts
the cursor at any desired position on the
screen and saves its coordinates in two
system variables, CRSH and CRSV.
Control of the hi-res graphics is at
three levels, the lowest of which is
addressing of a single dot on the 320 x
200 grid by SETx,y and RESETx)y
which blacks the dot out again. The
page of video RAM in which this ocecurs
is chosen by the GRAPH statement
which selects page 1 or 2 and sets it
in input or output mode or clears it,
eg, GRAPH 012 sets both areas in
output mode.

The next level is that of vector
graphics, using LINEx1, yl, x2, y2,
x3, y3, . . .which connects the pairs of
points specified in its parameters by
lines; a whole polygon can be drawn
with a single LINE statement. BLINE
draws a black line, ie, it resets a line in
the same fashion. The third level is that
of user-defined.  pixels  through
PATTERN n,X$, which defines an 8
by n dot pattern. Each line of eight
dots in the pattern is set to match the
eight bits of the binary ASCII code for
the corresponding character in string
X$. This pattern can be displayed at any
screen location by specifying POSITION
x,y. Each graphics area has its own
position pointer whose current co-
ordinates are found in system variables
POSH and POSV.POINT (xy) is a
function which flags whether or not
X,y is set in either or both areas.

In combination, these various
facilities amount to a very powerful
and economical graphics package though
you will probably find PATTERN
rather mindbending to use at first. It
seems a bit churlish in the circumstances
to say that I would have liked shape
table graphics as well; certainly these
graphics will satisfy most scientific
and technical users as well as providing
neat screen formatting for business
programs,

Printer control is acheived through
PRINT/P,LIST/P and DIR/P, in addit-
ion to which COPY/P dumps the screen
contents to the printer (see Figure 1)
and IMAGE/P defines a shape in the
same way as PATTERN, but horizon.
tally and on the printer.

The remaining special statements
include FAST and REW for the cassette
drive, DEF KEY to program a user key
and KLIST which lists the key assign-
ments. Multiple statements can be put
on one key and may be defined to

execute immediately or merely be
displayed. .
The music feature is controlled

by MUSIC, followed by string data,
and although the square-wave tones
produced are hardly suitable for serious
computer music, I found the feature
useful for writing little recognisable
sequences as audible error messages,
these tunes can be accessed by ON
ERROR GOTO branches and allow you
to relax with a drink while some lengthy
procedure is being performed. When a
bad sector crashes your program, a
little snatch from Siegfried’s ‘Funeral

Music® will summon your attention
or the ‘Eroica’ announce successful
completion,

The Monitor is entered by the MON

command or by RESET. It provides the
minimal facilities for listing blocks of
hex, changing the contents of a location
and jumping to a specified address as
well as saving, verifying and loading
hex files on tape. It has its own manual
which includes a complete assembler
source listings and Z80 mnemonics.

I've dwelt at length on Disk Basic
6510 because the cassette Basic, which
comes free with the machine, is merely
a subset of it, minus the file handling,
and the Double Precision Basic is Disk
Basic with 16-digit accuracy (10E-+76)
minus the trig log and exponential
operators and with DELETE and
PRINT USING added. All three Basics
are compatible where they overlap.
The set of compromises adopted is
rather curious since scientific users will
require the maths functions and are thus
condemned to single precision; business
users will cer.ainly need the double
precision if they wish to count the
pennies as well as the pounds. All three
Basics are fast (see Benchmarks), the
single precision being as fast as any
we’ve tested.

CP/M

An attraction of this machine for
business and sci/tech users must be its
ability to run the CP/M operating
system. The version adopted is CP/M
2.2 with a BIOS written for the machine
by Microtechnology Ltd of Tunbridge
Wells. It’s a full and well-conceived
implementation with various tweaks to
make use of the special hardware
features of the '80B. Some of these
are extra transient commands includ-
ing BACKUP, a fast copy utility for
files and system tracks, CMT which
copies between disk and tape allowing
all 80B file types and full recorder
control, CONSOLE which imports these
commands (see above) into CP/M, and
COPY which dumps screen contents to

ABS IMAGE/P REM
ASC INP RENAME
ATN INPUT RESET
AUTO INPUT# RESTORE
BLINE INPUT/T RESUME
BOOT INT RETURN
CHAIN KILL REW
CHANGE KLIST RIGHTS
CHARACTERS LEFTS RND
CHRS$ LEN. ROPEN#
CLOSE LET ROPEN/T
CLOSE# LIMIT RUN
CLOSE/T LINE SAVE
CLR LIST SAVE/T
CONSOLE LIST/P SET
CONT N SGN
COPY/P LOAD SIN
Cos LOAD/T SIZE
CSRH LOCK SPACES
CSRV LOG SQR
CURSOR MID$ STEP
DATA MON STOP
DEF FN MUSIC STR$
DEF KEY NEW STRINGS
DELETE NEXT SWAP

M ON TAB
DIR OUT TAN
DIR/P PAGE/P TEMPO
END PATTERN  THEN
ERL PEEK TIS
ERN POINT TO
ERROR POKE UNLOCK
EXP POSH USR
FAST POSITION VAL
FOR POSV VERIFY
GET PRINT WOPEN#
GOSUB PRINT# WOPEN/T
GOTO PRINT/P XOPEN
GRAPH PRINT/T
IF READ
Table 1 reserved words of Disk Basic
S$B-6510
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the printer. The keyboard is configured
with n-key rollover, auto repeat, SHIFT
for caps and 60 user-defined keys (all
the soft, cursor, tape and numeric pad
keys, plus their shifts). On boot-up,
these default to CP/M commands plus
emulation of a Lear-Siegler ADM3A
terminal; reprogramming is possible
to emulate the control codes of Super-
Brain, the MZ-80B itself and other
terminals to facilitate software transfer.
I was supplied with Wordstar, ready-
installed by Microtechnology, which
made full use of these keys and on
which this review was written. The hi-res
graphics and music (except for BELL)
are not directly available under CP/M
but Microtechnology has a suite of sub-
routines called EXPAND which allow
access to both, and the cassette recorder
through Microsoft Basic or any other
language under CP/M which uses the
Microsoft Calling sequence.

FDOS and Pascal

I didn’t get very far into Sharp’s own
FDOS operating system, having
been supplied with nothing to run under
it (it has only just arrived in the UK).
It includes a Z80 assembler, linker,
editor, symbolic debugger and PROM
formatter and is quite ‘CP/M-like’ in
its command structure. A Basic compiler
will be available for it by the time you
read this review.

Sharp Pascal has the almost unique
distinction of being interpreted rather
than compiled and comes on tape
together with its own monitor. Not
being a qualified Pascal nut, I merely

Address
so000 1 1

RAM | Adr.
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$TFFF| ,

$8000 I I |

RAM Il
(Option)

entered a couple of programs from
‘Pascal Programs for Scientists and
Engineers’ and perused the manual. It
is a fully interactive interpreter with
screen-oriented editing, as in Basic,
combined with line editing to insert
and delete since line numbers are provid-
ed automatically and consecutively. The
interpreter performs a certain amount
of formatting, such as converting
reserved words to lower-case and adding
‘0’ to integer reals, then syntax-check-
ing is performed on entering G FOR GO.
The reward, for a novice such as myself,
is usually a rich crop of syntax errors.
The main limitations of this Pascal seem
to be that it can only handle tape, not
disk files, that procedure declarations
may not be nested, parameters are
passed only by value, and no data
structures more complex than an array
are allowed. On the plus side, it includes
all the graphic and music control state-
ments from Sharp Basic as well as
colour control statements for a future
colour enhancement, which the Basic
doesn’t have. The user keys come up
with Pascal reserved words which goes
some way toward mitigating the verb-
osity of the language. It would seem to
be handy for learning Pascal if not for
serious applications; hopefully, a Disk
Pascal will emerge in due course.

Potential

Sharp’s claim that the MZ-80B is a
‘general purpose personal computer’
is not without justification. Running
CP/M, the full system compares favour-
ably with currently popular small
business systems in its price range
(around £2500, VAT included), especial-
ly if it gets discounted. The screen size
is not a problem; it can display 80
chars/line of legible text and is quite
acceptable for word processing. To
judge by the number of the UK soft-
ware houses already interested, there
should be no shortage of software;
Wordstar, Datastar, Mailmerge and Mini-
model are already available. In fact,
Sharp UK informs me that its policy
is to encourage and assist outside
suppliers of software, as with the CP/M,
and Pascal and Forth are currently
being prepared by Knights of Aberdeen.

The graphics and plotting abilities,
together with the availability of Fortran,
Lisp, Pascal, Forth, and good machine
code development utilities under FDOS,
make it attractive for scientific and
technical use or as a tool for software
houses. The only qualm I have here
concems the Disk Basic (see above).

The biggest question mark hangs over
its appeal to hobbyists. The bare '80B
with its built-in cassette would make a
splendid hobby machine but, at £1095,
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one strictly for the wealthy or the
dedicated.

Docmentation

The MZ-80B came with a whole book-
shelf full of manuals, a user and a
service manual for each hardware item
and one for each language. Sharp ran
into somge flak for the ‘kiddies guide to
computing’ approach taken in the MZ-
80K manual and has veered to the other
extreme for the ’80B Owner’s Manual.
After 20 pages of basic introduction
to the keyboard and operations, it
launches into 100-plus pages of detailed
hardware discussions including the
memory management, PIO control
codes and processor architecture, all of
which will delight the experienced and
terrify the first-time user, The various
Basic language manuals consist of very
full definitions of the reserved words
(with examples) and little more; they
inevitably overlap considerably. An
experienced Basic user will find them
quite adequate for reference. The Pascal
manual is rather more ambitious and
includes a readable and well-structured
beginner’s course in Pascal, while the
FDOS manual is a massive loose-leaf
binder containing an excellent and
detailed account of all the facilities plus
a detailed description of assembler
programming with all relevant listings.
All the manuals are well produced on
good paper though the standard of
translation varies from manual to
manual and occasionally sinks to the
obscure. The upshot is that none of
the manuals save the Pascal will be of
much use to the total novice, but they
contain all the information that an
experienced user will need to exploit
the system,

The CP/M was supplied with only a
sheaf of notes on the new transient
commands and the BIOS but Microtech-
nology assures me that it will be sold
with the standard Digital Research
manual plus these notes.

Expandability

The standard spec for the ’80B in the
UK comes with 64k RAM, one of the
graphics RAMs and tape Basic. The
review system was just about fully
expanded in terms of what is avail-
able now. Another double disk drive
could have been daisy-chained and
that’s it. In early 1982 a ‘universal I/O’
card is promised, an 8-bit programm-
able parallel interface accessible by
Sharp Basic through INP and OUT.
RS232, Centronics and IEEE will follow
so that daisywheel printers, plotters and
other instruments can be hooked up.
Sharp itself will soon have the friction/
tractor version of the tested printer,
designated P6. Also planned is a hard
disk controller and a colour card for use
with a separate monitor.

Conclusions

There is nothing in the spec of the
MZ-80B which breaks new ground as
we enter the era of the 16-bit processor;
rather, it’s a refined example of well-
established concepts, a Volvo among
micros. It’s a versatile and likeable
machine which shows evidence of much
thought in its design, particularly in the
area of user conveniences. It could be
equally happy as a high class home

GOTO page 190
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The first we heard of the Philips P2000
was in a letter sent in August to the
‘Pascal Readers Write’ column, con-
taining some figures for the Pascal
Benchmarks. Then it turned up at the
September USUS (UK) conference with
a number of firsts to its credit — the
first commercial UCSD version IV p-
system; the first European manufacturer
to select UCSD; the first ‘volume sales’
Z80 system to offer UCSD as its
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primary operating system (together with
the proprietarv PDOS) rather than
CP/M. This month we've managed to
get our hands on a P2000 for review.

Hardware

The P2000 comes in two silver-and-
black moulded plastic cabinets (¢ la
Tandy) although the styling is quite
distinctive. The first box contains the

keyboard, a power supply, a pair of
ROM-pack slots, a miniature cassette-
drive (Philips dictaphone special) and
the basic electronics. The processor
with the first 16k of RAM is on the
bottom board of a stack of three
boards ingeniously fixed within the

cabinet and connected by
cable. This board was remarkably
sparsely populated on the review
machine — presumably the TV set dis-

ribbon




play version requires this space for

some of the logic which, on our
(monitor) version, was placed in the
other cabinet. Alternatively, perhaps
Philips is planning some (as yet un-
announced) enhancements or extra faci-
lities. The next board up contains
mostly memory chips (32k worth)
and the top board houses the disk
controller.

The system comes in several con-

RENCHTEST

PHILIPS

P2000

Chris Sadler and Sue Eisenbach test the

figurations, mostly related to how many
of these PC boards are in place — ie, 16k
or 48k; disks or no disks; monitor or TV
set display. The second cabinet of the
review system contained a 12in monitor
and a pair of vertically mounted mini-
floppy drives. Also supplied is a black
metal framework on which the monitor
cabinet can be mounted. This raises it
about six inches above the table-top,
leaving space for the keyboard cabinet

latest desk top micro froma
major office equipment manufacturer.

PHOTOGRAPHY BY IAN DOBBIE

to slide in beneath the monitor. The
whole system therefore can be set up in
the shape of a large terminal (Super-
Brain-style) although the individual
units are more manoeuvrable in
relation to one another and, in ad-
dition, there is a mechanism for altering
the tilt of the monitor screen.

Each cabinet requires its own power
cable and there are two connections
between the cabinets a shielded
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ribbon cable for the disk-drives and a
simple DIN-plug terminated cable for
the video. The review machine was
accompanied by a matrix printer
(actually an OEM Epson MX80) in
matching silver-and-black casing — for
which there is a serial 25-way D-plug
connector at the back of the keyboard
cabinet. Both cabinets feature on/off
switches, visible and accessible from the
operating position. There are no fansin
either cabinet, so operation is rela-
tively quiet.

The system attempts to boot when
the keyboard cabinet is switched on.
Boot-up involves reference to a ROM-
pack (16k), which must have been
previously installed, together with
access to a disk inserted in the first (left-
most) drive. This procedure is required
for both the UCSD p-system and the
Microsoft Basic system. Although we
did not have a version to review, pre-
sumably the turnkey word processing
system doesn’t require this since it can
be used without disk drives. Failure to
follow the described procedure can
result in a variety of outcomes in-
cluding error messages (such as ‘load
error’) or a screenful of garbage. There
is a re-boot button for when thi
happens, recessed into a slot near the
cassette drive and not accidentally hit-
table from the keyboard.

The keyboard features rather soapy-
feeling ‘calculator’ keys which are not
de-bounced and, although there is a
nice big RETURN key, some of the
keys (notably # — essential for UCSD)
are badly placed, while others (notably
the comma) are confusingly inscribed.
Incidentally, there are also German,
French and Swedish keyboards, about
which we are not qualified to comment.
Good points include auto-repeat on all
keys and the facility to slow execution
by holding down the SHIFT key. This
is a clever choice since you can get
screen output at a readable pace and,
using SHIFT-LOCK, there is no need to
keep your finger on the button — as
with the PET and other systems with
this feature. The screen character set is
extremely good, being derived from a
6x10 matrix (this gives real true des-
cenders) in ‘eye-friendly green’ (extract
from Philips brochure). The floppies are
single-sided, soft-sectored 5%in, rated at

218 Kbytes unformatted — which works
out to 272 512-byte UCSD blocks,
exactly the same as the Apple.

Software

The review system came with ROM.-
packs, disks and full documentation for
both the UCSD versionIV p-system and
the Microsoft Basic system. In addition,
there wete disks and documentation for
Stock Control and Sales Ledger pack-
ages, both running under the Basic
system. Apparently there is a word-
processor package in ROM and a few
more commercial packages are available,
also running under the Basic system. On
the face of it, therefore, the Basic
operating system is the obvious initial
choice for the commercial end-user, but
it is equally obvious, both from -the
quantity and the style of the p-system
documentation, that Philips intended to
use UCSD to attract small software
houses onto the P2000, thereby solving
the software famine experienced by any
non-CP/M latecomer to the small
business market.

‘P-system’ stands for ‘pseudo-system’,
which is an ingenious device for en-
suring portability of software between
substantially different machines. The
UCSD p-system refers to an operating
system together with utilities for file
and disk handling; translators for Pascal,
Fortran 77 and Basic; and some ad-
vanced program development features,
largely written in Pascal at the Univer-
sity of California, San Diego and com-
piled into a theoretical machine-code
called pseudo-code. Any given micro-
computer system can run this software
provided a program is written to trans-
late the pseudo-code (p-code) into the
machine’s own ‘native’ code. Such a
program (called a ‘p<code interpreter’)
resides in the P2000 ROM -pack which
must be installed before booting up.
From the point of view of the soft-
ware, a P2000 running under UCSD
doesn’t look like a Z80 system at all,
but a p-system indistinguishable (apart
from peripheral details like the disk
capacity) from those found on Apples,
LSI-11s and even IBM’s new personal
computer. For anyone who doesn’t
want their software limited to a single
processor, it is not necessary to spell
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out the benefits of this scheme, and
there are an estimated 75,000 p-systems
installed worldwide (versus 300,000
CP/M installations).

The UCSD operating system (or,
more properly, ‘program development
environment’) features a two-level com-
mand structure. The top level gives
access to language translators (normally
Pascal and the appropriate assembler,
optionally Basic or Fortran 77), match-
ing library and run-time systems, a
screen editor, a peripheral utilities
package, and a set of fairly sophisticated
program development aids. The second
level gives control options within these
utilities. Initiation is by single-key
entries (ie, you type ‘C’ for the compiler,
ete) and there is a type-ahead buffer, so
that it is fast and easy for the expert
user. On the other hand, prompting i
exhaustive — each facility asks lots of
questions to check what you are doing

so that it is easy for beginners to use.
Finally, the Edit-Compile-Run cycle in-
corporates a default workfile to help
bridge mode-boundaries; this means
that you can move from the editor to
the compiler and back without con-
stantly naming disk files.

The UCSD p-system had a lot of
the rough edges knocked off after it left
university and started work in the ‘real’
world and the new, improved version IV
was announced by Softech Microsystems
earlier this year. This warrants a full-
length article in its own right and, in
fact, such a project is currently in the
pipeline. In any case, it is proper for us
to declare an interest here since we are
both members of the UCSD p-System
Users’ Society (USUS[UK]).

Philips’ approach to the p-system has
been very much oriented towards the
independent software developer. The
documentation explicitly distinguishes
between the ‘programmer’ who requires
language translators, librarians and so
on, and the ‘user who wants to run an
application without the intrusion of
system problems. To this end the p-code
interpreter, the run-time system and the
basics of the operating system are
lumped together in a Turnkey Sub-
system (TKS) while all the other faci-
lities are provided in the Total System
Set (TSS). The p-system incorporates a
range of facilities and utilities to enable
a programmer to set up a turnkey
system. These include the capabilities
of booting directly into the appli-
cation program; accepting all input from
a file, rather than a keyboard; the
chaining of programs; full error trapping
and utilities for creating menus and ex-
ploiting the screen. To this Philips has
added a utility called Backup which
contains a subset of the housekeeping
routines sufficient for a turnkey user.
Thus an applications programmer can
set up a complete turnkey system with-
out ever using assembler or patching
machine-code.

Compared to other p-systems we
have used, our impressions were that the
disk capacity was a bit small for com-
fortable development work and that the
type-ahead buffer was needlessly small
(? four characters). In addition, on first
booting up the UCSD system disk, it
was necessary to ‘initialise’ the disk
before it could actually be used. This
involved running a program (resident on
the disk) which copied the serial
number of the ROM-pack interpreter
onto the disk. The same procedure was



required for each of the other distri-
bution disks. This is Philips’ attempt to
solve the problem of software theft —
but we felt that it wouldn’t be too hard
to think up ways around these res-
trictions (like doing a block copy of the
disk on another system before
initialising; or copying the ROM).
Independent software houses might
find the °‘security’ of this ROM/disk
association a mixed blessing since a user
whose system was already installed
would presumably have to send his
ROM-pack to the supplier for initiali-
sation when purchasing new or
upgraded software.

Philips shows a similar concern for
software theft in its other software
system. For much of the time the Disk
Basic requires the system disk in the left
drive, which is thus inaccessible to the
user. There appears to be some facility
to make programs ‘execute only’ which
Philips, for some reason, calls ‘write
protected’ — meaning that it is pro-
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tected against having another copy of
it written. For a medium as unreliable as
floppies, this can present severe
problems.

The Disk Basic is a 24k OEM Micro-
soft Basic which runs stand alone. On
boot-up, the system interrogates for the
number of file buffers (0-15, default is
3) and whether run-time support is
required, in the usual OEM Microsoft
fashion. Depending on the answers, the
user space can end up anywhere between
12k and 29k. There is an additional
utility called ‘Volorg’ which is similar
to Backup provided on the p-system.
Volorg enables users to backup files and
disks and to set parameters (although
there appears to be no facility of un-
write protecting a program).

The two applications packages pro-
vided (Stock Control and Sales Ledger/
Invoice) were both written in Basic.
They appeared to be quite robust, had a
consistent and uniform style, and used
the screen imaginatively. Setting up the
data files was a lengthy process, sur-
prising because of the relatively small
capacity of the disks. Files could not
cross disks so that when a disk gets full
(400 stock items, 250 sales customers)
the user has to divide his records and
run separate systems.

Potential

The glossy for the P2000 calls it ‘a
general-purpose information handler for
any work situation’, but we suspect that
it must be fairly choosy in its definition
of ‘work’. Judging by the repertoire of
applications packages, it is aimed at the
business user and (since we could find
no reference to a planned increase in
disk density or upgrade to a hard disk)
with data files limited to (say) 250
customers per disk, they mean the small
business work situation. However,
Philips does market a turnkey word
processor, the P5000, to which the
P2000 can act as an extension provided
the typists can accept the rather down-
market keyboard. The other end users
suggested by the brochure include the
home user (but it’s probably too pricey);
the scientific user (expansion/inter-
facing capabilities are limited); the edu-
cation user (not robust enough and no
graphics) but this is open to some
scepticism.

On the other hand, Philips seems
also to have aimed the system at the
software developer (both in Basic and
Pascal), with development aids for the
creation of turnkey systems, excellent
documentation and some means of pro-
viding software protection (of sorts). It
is amazing what some really creative
software development can do to sell a
system — consider how many Apples
were sold just to run Visicale — so the
P2000 may yet become a better buy
than we’ve made out here.

Documentation

Philips’ documentation comes in bold
orange ring-back binders. The UCSD

manuals from Softech are very good to
start with and Philips has taken the
‘Internal  Architecture’ and  the
‘Reference Manual’ and added page
headings so that information can be
found very easily. There is also the
‘Total System Set Programmers Guide’
in which Philips describes its own en-
hancements together with some of the
information distilled from the Softech
Installation Guide. It all seems well
put together, informative and quite
chatty at times.

The Basic system manual ‘Disk
Basic’ follows the same pattern, being
the Microsoft Basic manual with a few
appendices devoted to the Philips im-
plementation, in  particular  the
Volorg utility. The documentation
for the applications packages is of the
same high standard, although pitched at
a totally different level of user. It is
difficult to find fault with the docu-
mentation except that we were not
supplied with a Technical/Hardware
manual — although we were assured that
it does exist.

Prices

The Philips price list was posted to us
after we’d had the system for about a
week, by which time we’d built up our
own pricing picture which put the
system hardware with some basic soft-
ware (eg, Basic or Pascal, no appli-
cations) at around the £2000 mark, in
direct competition with Tandys, Apples
and SuperBrains. This estimate was
based on the observation that, apart
from the lavish documentation, there is
an element of corner-cutting in the
Tandy-style casings, the calculator-style
keys, the low capacity drives, the
absence of a back-plane, fans, etc.
Finally, the standard matrix printer
is a plain Epson MX80 rather than the
MX80 FT (quieter, more versatile,
more expensive) and the keyboard
cabinet (Z80, 48k RAM, ROM-pack) is
reminiscent of an Exidy Sorcerer
(£500-£800 price bracket).

On receiving the price-list, however,
we realised that Philips is not planning
to compete in the micro market.
Perhaps being a multinational it has
sales contracts in the business world
which provide an adequate market so it
can afford to ignore the punters. All
products are unbundled and are priced
as follows:

Review System:

P2033 (Keyboard cabinet as described
with 48k RAM) £1325

P2103 (Monitor cabinet with pair of
mini-floppy drives) £1345

P2123 (OEM Epson MX80 printer with
serial interface) £820

Sales ledger and invoicing £350
Stock control £300
Microsoft Basic interpreter £210
UCSD Pascal Version IV £420
Total (excluding VAT) £4770

This could constitute a fairly or-
dinary small business configuration
(apart, possibly, from the program
development software). For anyone
still interested, other configurations

could include:
P2121 Daisywheel printer (OEM TEC)
£1730
P2031 Minimal keyboard cabinet with
16k RAM £895
P2032 Keyboard cabinet with 16k RAM
and disk controller £1099
P2101 Monitor cabinet with no drives

£470
Purchase ledger £350
Nominal ledger £300
Payroll £150
Word processing package £230

Conclusions

The hardware people at Philips Data
Systems seem to have designed a prac-
tical, inexpensive to mass-produce,
limited capability machine; the soft-
ware people gave it the potential to
compete with its well-established rivals

providing not only a range of business
packages but a program development
environment for independent software
houses, supported by superior documen-
tation. However, the marketing people
seem to have slotted it into too high a
price bracket, where it will be out-
classed both in quality and capacity.[fT)

Benchmarks

All timings in seconds.

Basic: BM1 1.9
BM2 59
BM3 15.8
BM4 15.7
BM5 16.7
BM6 29.8
BM7 47.2
BM8 8.5

Pascal: magnifier 4.7
forloop 56.3
whileloop 52.6
repeatloop 46.9
literalassign 68.1
memoryaccess 70.5
realarithmetic 71.4
realalgebra 67.0
vector 148.2
equalif 92.6
unequalif 90.7
noparameters 38.6
value 414
reference 414
maths 39.1

CPU
Memory
Keyboard

1 280

3

Monitor
Printer

Cassette

Disk Drives

Ports

System software

Languages
PDOS

Technical specifications

: 48k RAM: 8 or 16k ROM-pack

: 74 keys, qwerty + numeric pad; (four
nationalities’)

: 12in, 80 char x 24 lines, green, 6x10 matrix
: Epson MX80 (or TEC daisy wheel — both OEM
versions)

: 120 kbyte mini-cassette

: 2 x 5.25, single-sided, 140 kbytes

: RS232, 1200 baud (optional UHF video)

: UCSD p-system; PDOS

: UCSD — Pascal, Basic, Fortran 77, assembler
— Microsoft Basic
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Basic has done for microcomputing what Henry Ford did for news spread and it developed a devoted ‘underground’
the motorcar; that is, made it easily and cheaply available to following among groups who have propagated the language
a large number of people. There comes a point in the educa- by writing and distributing Forth systems for micros among
tion of many microusers, however, where an urge is felt to themselves. Now Forth is beginning to appear ‘off the shelf’
branch out into other. languages; this step gets more feasible for many machines and seems destined to join the shortlist of
by the month as compilers and interpreters become available popular microlanguages.
for languages hitherto unavailable on micros, Pascal, Lisp, C, The attraction of Forth’s ‘middle road’ for micro applica-
PL/I, APL, Forth, Cobol, the list goes on. tions is that it combines a speed and memory economy
Some users will opt for a language with more sophisticat- comparable to Assembler with a novel modular program
ed control structures and more readable code, such as Pascal structure which, once mastered, allows much more rapid
or Comal, others for the speed and economy of Assembler, program development than many high level languages, let
Standing at this fork in the road between higher and lower alone machine code. The price paid is that the source code is
level languages, many people have overlooked a less distinct not as readable as Pascal or even Basic, and that many
third path, the language Forth, facilities taken for granted such as strings, arrays and floating
Developed in the middle 1960s for instrument control point arithmetic are not initially provided (though they can
applications, it was initially only available on mainframe

and minicomputers from Forth Inc, a company set up by its Mike curtis explains the featlll‘es

inventor Charles H Moore and his early collaborators, The

name came from Fourth generation computer language; Of Forth WhiCh make it an

unfortunately the Third generation IBM 1130 on which it

was developed only allowed Five character identifiers. The ideal Ianguage for Sma“ systems.

JOHN STOREY
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be added at will once you become fluent). How this happens
will only become clear after a little discussion of Forth’s
unique structure, which is so different from sequentially
executed languages like Basic and Pascal that it will provoke
quite a major mental reshuffle. In particular you will have
to abandon any concept of what constitutes a ‘program’
derived from Basic. At the heart of Forth is a ‘dictionary’
of around 100 ‘words’ held in memory while the system is
active. Fifty or so of these words define machine code routines
which are linked and executed when the word is invoked; the
remainder are defined in terms of these words. Words have
names, like ALLOT, ECHO or +. This concept of defining
words using previous definitions is crucial to the operation of
Forth and is (this is a crude simile) similar to writing a Pascal
program as a cascade of nested procedures. The activity of
the programmer in a Forth system consists of defining new
words which perform functions required in his final applica-
tion. Once defined these new words are compiled into the
dictionary and become just as much a part of Forth as the
‘core’ words. They can be tested immediately in direct mode
at the keyboard. The programmer then defines ‘higher level
words in terms of these words and so forth (ouch!) until his
final ‘program’ typically consists of a single word. When this
word is executed, one of Forth’s interpreters looks at its
dictionary entry which contains pointers to the words by
which it was defined. These in turn contain pointers to the
words by which they are defined and so on down to the level
of the machine code ‘core’ words. Each word is ‘executed’
as it is found so that Forth is neither interpreted nor
compiled in the traditional sense, it is both. Thus, Forth
enforces the ‘top-down’ development of programs beloved of
structured programming proponents. The source listing of a
Forth program consists of a series of definitions of new
words (all of which are independently executable) leading up
to the final application. These blocks of code could be
loaded from disk or tape during development together with
the Forth ‘core’, but for crucially memory conserving
applications, such as industrial control, anything not needed
on the run (which includes the compiler and unused
dictionary entries) may be stripped away leaving a minimal
necessary system for the job; this may be burned into ROM
and can typically occupy as little as 800 bytes.

A great beauty of Forth is then its extendability or
contractability. The user extends the language himself in the
directions which he requires, or pares the system down to
target on a specific application. Having written a Forth
program, it is likely that many words created will go on to be
used in future programs.

Forth is more than just another programming language, it
can be an operating system, incorporating its own compiler,
interpreter, assembler, text editor and a rudimentary file
management system; in short it provides a complete environ-
ment for the writing, testing and using of programs. Basic,
of course, also provides such an environment, though not so
comprehensive, but Forth has a number of distinct advant-
ages over Basic.

The speed of execution of a Forth program is very much
greater than an equivalent Basic program, of the order of ten
times as fast. A 16-bit machine should execute a Forth pro-
gram at virtually the same speed as ordinary machine code,
and an 8-bit machine should only be slightly slower. A good
compiled Basic may be as quick in some applications but it
is always possible to use the assembler option and write
Forth definitions directly in machine code where speed is
really important.

The amount of memory required by a Forth application
is also usually much less than with other systems; as with
Basic the entire Forth system is resident in memory the
whole time; on most systems, however, this only requires
6-8k, and that includes the space for the compiled programs.
A little more space is required for disc I/O buffers, or
pseudo-disk in a cassette-based system, but this means that a
really good Forth system can be fitted into 16k!. Compare
this with the 48k at least for a decent Pascal system.

Forth is by its very nature modular, interactive and
structured; there is no equivalent to a GOTO statement and
it is almost impossible to think of an occasion where one
could be unsed. The modular and interactive nature of
Forth is particularly useful and important as it means that a
program can be developed in small sections which can be
seperately compiled and tested before using them in larger
modules. In practice this leads to a much quicker program
development time and fewer bugs. Experience has shown that
one should be able to at least halve this time compared to
Basic.

 The final advantage of Forth, and the one that many feel
iIs the most important, is that the Forth system itself is
written in Forth. There are usually only a few bytes that are
outside the dictionary, so that the programs that you write,
or the words that you define are treated in exactly the same
way as the words that are already there. When Forth is
searching for a word in the dictionary it starts with the most
recent definitions, which gives you the option of redefining
any of the system words, or defining your own control struc-
tures. A Forth program is, in effect, better thought of as an
extension of the system to provide commands and facilities
suitable to your application.

This does lead us to one of the disadvantages of Forth: it
can be very easy to crash and this is one of the penalties of
having the system so open to the user. Some of the more
sophisticated systems do have some protection built in, and
it is always possible to add your own, but a certain amount of
fragility is a natural consequence of the nature of Forth. It is
usually easy enough to recover from such a crash without too
much damage being done, but if it is bad enough to need a
complete reload and you are using 300 baud cassettes. . .!

The other main disadvantage of Forth, at least as far as
beginners are concerned, is its extensive use of stacks and
postfix (reverse polish) notation. The difficulty that many
people have witg this is usually more imagined than real;
though there is no doubt that a language like Basic is easier
to learn initially, anyone who understands the basic princi-
ples of programming should be able to master Forth without
much difficulty.

Stacks

A stack is best thought of as a pile of objects, a common
analogy being that of a pile of plates or trays in a canteen.
Objects can only be added to the top of the stack, and the
only object that can (safely) be removed is the top one. The
objects on the Forth stack are 16-bit numbers and the stack
provides a convenient place for temporary storage, since the
user doesn’t have to concern himself with where the numbers
are stored, only with the order in which they are stored.
Placing a number on the stack is known as PUSHING and
removing it is known as PULLING — see Figure 1 for an
example.

Part of the documentation for a Forth word should be
its effect on the stack, eg, + (nln2 ...... sum)
indicating that the Forth word ‘+’ expects to find two
numbers nl1 and n2 on the stack. n2 is on top and the effect
of that word is to pull the two numbers from the stack and
to push their sum back on.

Postfix notation fits in very naturally with stacks: it
involves writing an operator after its operands,
so we write 2 3 + instead of 2+3 in ordinary infix notation,
or B C + A * instead of A*(B+C). Each operand is pushed
onto the stack as it comes, each operator pulls its operands
from the stack and pushes its result back on.

It is now possible to have a look at some Forth; if the fol-

lowing sequence is entered at the keyboard:
4 5 + (return) OK (OK is the Forth response, output on the
same line before the carriage return is echoed) will result in
the two numbers 4 and 5 being pushed on the stack, then the
+ pulls them off, adds them and pushes the sum back on. To
see what is on the stack we use the Forth word ‘.’ which
prints the top number so:

. (return) 9 OK .

Try this

HEX F 2 *_ (return) 1E OK
(Warning: everything will be done in HEX from now on until
you enter DECIMAL)

Some Forth words do nothing but manipulate items on
the stack, eg:

DUP nl..... nl nl) duplicates the top item on the stack;

SWAP nln2..... n2 nl) swaps the top two items around;

OVER nln2.... nl n2 nl) copies the second item onto the top;
ROT inl n2nd..... n2 n3 nl) rotates the third item onto the top;
DROP nl..... ) drops the top item.

Dictionary

The major difference between Forth and languages like Basic
lies in its use of a dictionary and Indirect Threaded Code
(ITC). Direct Threaded Code (UTC) means that a program
consists of a list of addresses of pre-written routines; in ITC
a program consists of a list of addresses of addresses of
routines, Provided that the pre-written routines are sensibly
chosen so that every programming need can be met by some
combination of them, then both methods produce particu-
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2 NEC PC 8000 PERSONAL COMPUTER. &

Eight colour graphics, ten programmable function
keys, a full qwerty keyboard with numeric key pad,
alternative graphic and character sets, and superb editing
facilities including definable scroll area.

Now at last you can have all the features you want in
one expandable system with memory from 32K up to
190K for user applications and prototyping
facilities for industrial and scientific use.

As well as powerful N-Basic by
Microsoft,* full CPM compatibility gives
access to a large library of software including
Wordstar and compilers for Fortran, Pascal,

Cobol and Basic 80 languages.

N-Basic packages are already available
for sales, purchase and nominal ledgers,
invoicing, stock control, payroll, information
retrieval, and word processing.

And when you consider the cost/perfor-
mance ratio, NEC is even further ahead.

The NEC PC8000 Personal Computer
is available through your local dealer now.

Complete the coupon or call the distributor
IBR Microcomputers on Reading (0734)
664111 for the name of your nearestdealer.

*Microsoft is a trade marl

MICROCOMPUTERS
Suttons Industrial Park, London Road, Earley, Reading.
' Tel: 0734 664111, Telex: 848215.
A MEMBER &F THE IBR ELECTRONICS GROUP.
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Watch out behind you!
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A sneek up behind them and neutralise them

to gain extra points. Just keep a watch.
IU When they attack you they come in fast.
3 LEVELS OF PLAY IN EACH GAME

TRs Just don’t lose your nerve.
80 | TRS 80 Levels | & Il 16 K Tape £10
From easy to dangerously difficult — you’ll find it
hard to resist the challenge time after time!

Video Genie 16 K Tape £10
TOTALLY FLICKER FREE

Absolutely no flicker. You don’t need to press any
thing for the display to movel

MACHINE LANGUAGE

These programs are written in the computer’s own
language — only this way is it possible for continuous,
flicker free action to occur.

MOVING GRAPHICS

No hardware modifications are necessary to get
moving graphics. Just follow the instructions for cassette
loading and off you go, no extra memory needed.

FITS 1K BASIC MACHINE

Amazing as it is, all these moving graphics programs
fit into your basic 1K Sinclair!

ALL PROGRAMS ON CASSETTE

Loads just like any other program on cassette. Each
tape contains instructions on how best to load the

SUPER INVASION

is the machine language game you and your
Sinclair have been waiting for. Cruel and crafty invaders have been spotted
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larly efficient programs because the routines act like a high-
level instruction set for the processor, -and are themselves
usually written in machine code. You thus get a combina-
tion of high-level programs running at very nearly the speed
of machine code, with the advantage over normal compiled
languages that each routine, no matter how complicated,
reduces to a two byte address, so the programs do not use
up much memory. The advantages of ITC over DTC are not
so clear, and beyond the scope of this article, but it makes it
easier to treat the programs as routines that can be included
in other programs. Forth has, in fact, been implemented in
DTC, but the use of ITC is now almost universal.

A Forth dictionary entry contains the following informa-
tion:

— A name field, which contains the name of the routine
(there is very little restriction on the choice of name) and a
few other details, such as the length of the name.

— A link field which contains a two-byte pointer to the
preceding entry, used when the dictionary is being searched.
— A code field which contains a two-byte pointer to actual
machine code which could be the next part of the entry (a
code definition), or to a routine that interprets the rest of
the entry.

— A parameter field which may. contain machine code,
addresses of other dictionary entries, variable values, or other
information depending on the type of entry.

Writing a Forth program involves the creation of a new
dictionary entry, whose parameters are the addresses of the
other words that go to make up the new word. There are a
number of different ways of  doing this, the most common
being the COLON definition; the Forth word ¢:’ having been
defined to create a new dictionary emtry. The word *; is
used to terminate a definition, eg, to convert a temperature
in Centigrade to Fahrenheit we must multiply by 9, divide
by 5 and add 32. We can define a word ‘DEGC=’ thus:

:DEGC=9 *5/32+..* DEGF”;

Note the use of spaces; Forth uses spaces as a delimiter
so there must be at least one space between every word. The
word ’.” * prints the character string following up to the next
“. Note also that there must be a number on the stack before
this word is executed since the ‘*’ requires two numbers to
be on the stack. The word ‘DEGC=" has now been added to
the dictionary and may be used in just the same way as any
other word; either in subsequent: definitions or directly
interpreted from the terminal thus:

10 DEGC= (return) 50 DEGF OK

or 12 DEGC= (return) 53 DEGF OK
from which you may gather that Forth uses integer (fixed
- point) arithmetic. There is no standard method of dealing
with floating point numbers in Forth, though a number of
routines have been published. Many people think that this
is another disadvantage of Forth, but in practice most Forth
| programmers don’t find it much of a restriction; there are
a number of useful words available for integer arithmetic,
an example being /MOD (nl n2. .. .. rem quot)

which leaves on the stack both the remainder and quotient
after a division. Forth also has words for dealing with double
length (32-bit) numbers and, at the expense of a little more

thought, these give faster, more accurate results than floating
point arithmetic.

Variables are not so widely used-in Forth programs, since
the stack is used for temporary storage; any that are needed
must first be defined as dictionary entries, thus:

0 VARIABLE X (return) OK

which defines a word X as a,variable whose parameter field
is two bytes long and may be used to store any 16-bit value.
When the word ‘X’ is executed its effect is to leave the
address of this parameter field on the stack; values may be
stored and retrieved using the words ‘!’ (pronounced store)
and ‘@’ (pronounced fetch). X @ will place the value stored
in X onto the stack. While X ! will place the current top of
the stack into X.

Other types of variable are possible, but it is up to the
programmer to allot enough space in the dictionary (using
the word ALLOT) and to write the words necessary to
access their values. For example a simple one-dimensional
array of ten 16-bit numbers could be defined by:

0 VARIABLE ARRAY 18 ALLOT (18 bytes + 2 bytes
assigned by VARIABLE). Exectition of the word ‘ARRAY’
will also place the address of the parameter field (the first
element of the array) on the stack, but the word ‘ARRAY’
could be redefined to access all the elements thus:

: ARRAY 1 — 2 * (to work out the byte offset)

ARRAY (uses the previous definition to get the address)
5,
Now, for example, 3 ARRAY will put the address of the
third element on the stack. There are other ways of doing
this with only one definition, using one of the other methods
of creating a dictionary entry, but this is perhaps the easiest
to understand.

The usual control structures are available, with the excep-
tion of a CASE construction, though there are a number of
published versions of this. The major ones are:

IF (true clause) ELSE (false clause) ENDIF
where the ELSE and the false clause may be omitted;

DO (routine to be repeated) LOOP
which is the equivalent of a FOR. . NEXT loop in BASIC,
with a variation using +LOOP for an increment which is
not 1,

BEGIN (condition) WHILE (routine) AGAIN

BEGIN (routine) (condition) UNTIL
which should be self-explanatory.

Here is an example which illustrates the IF and DO. .LOOP
constructions, and also shows the way in which a program
may be built up in modules. Suppose our ARRAY contains
ten marks in an exam, and results must be printed out as
PASS (45 per cent or over) or FAIL. First we define a word
‘GRADE’ which will test the number on top of the stack and
print the appropriate message.

: GRADE 45 < (pulls the top two numbers and pushesa 1

if the second is less than the top, O otherwise )
IF .“ FAIL”
ELSE . PASS”
ENDIF ;
This can now be tested by, for example:

62 GRADE (return) PASS OK
and it can be then incorporated in:

: GRADES 11 1 (the DO LOOP index, performed ten times, 11

is the value at which it will exit)
DO

I ARRAY @ (I pushes the index onto the stack)
DUP. (to print the mark) 5 SPACES
GRADE CR (to do a carriage return)

LOOP;

To sum up, Forth is not a language for absolute beginners,
but it has so many advantages over Basic and similar lan-
guages that it should be seriously considered by anyone else.
There are now versions of Forth available for most popular
micros and a thriving user group, the Forth Interest Group
(FIG), publishes a newsletter in the UK. For more informa-
tion write to: The Hon Sec, Forth Interest Group UK,
c¢/o 38 Worsley Road, Frimley, Camberley, Surrey, GU16
5AU.

A very good introductory book, which not only tells you
all you need to know about Forth, but also gives an insight
into the workings of computers is Starting Forth by Leo
Brodie, available for £11.95 from Computer Solutions.
Treway House, Hanworth Lane, Chertsey, Surrey, which also
supplies a lot of the more sophisticated (and expensive)
Forth material.

FIG in the States publishes a magazine Forth Dimension
and distributes a lot of material, including Assembler listings
for all major microprocessors. Its address is: Forth Interest
Group, PO Box 1105, San Carlos, CA 94070, USA.
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M) Parrot explains a
technique for fitting a
smooth curve to
complex dataplots

Before your eyelids begin to droop un-
controllably, I must hasten to explain
that Cubic Spline Fitting has nothing
whatsoever to do with Mr Rubik, less
still with the reassembling of his cubes.
Cubie spline interpolation is a mathe-
matical technique which does for a
curved line what linear regression does
for a straight line graph. Even if you
are not a mathematician, ponder a
while on whether or not you have ever
wanted your program to display results
as a graph; not a messy scatter of
points but a line or smooth curve, which
enables you to predict values other than
those plotted. These may be sales
figures or sightings of the Great Crested
Grebe by month, laptimes of .a racing
bike by percentage of a fuel additive,
soccer scores by phase of the moon -

there are many areas outside of pure
mathematics and statistics where the
correlation between two related phe-
nomena can best be understood by
graphical display.

. Anyone who has been involved in a
discipline where experimental or sample
data have to be presented in graphical
form will probably be familiar with
linear regression (LR) analysis. The
data points are plotted on graph paper;
they appear to show a trend, but they.
by no means fall into a neat straight
line. In fact, a multitude of straight
lines could be drawn which pass close
to most of the points. LR analysis
finds the single straight line which is
optimally close to the most points;
in other words, the line which best
represents the trend of the data.

The actual method used is based
on minimising the difference between
the sum of squares or products of
data coordinates and the -squares or
product of their means; it yields as
well as the equation of the best fit
line, a coefficient of correlation and
variance (a measure of the goodness
of fit), The method can be found in
any statistics textbook and programs
are widely available for scientific cal-
culators as well as for micros. The
‘least squares’ method can.be extended
to fit some simple curves to data,
namely exponential, logarithmic and
power regression. But, by and large,
these only work well for a continuously
increasing or decreasing function. If the
best graph for your data has several
turning points, then the far less widely
known technique of cubic spline inter-
polation can fit a series of cubic curves
to the points. The following program is
for Apple II, and the relevant portions
could easily be lifted out for inclusion
as a subroutine in a larger program or
suite of programs, in order to present
results as a smoothly curved graph.

The program allows the plotting of
up to 50 points on Apple’s high reso-
lution screen and allows the user to
remove one or more points. This is
useful if one point is so far off the curve
as to be suspect.

Essentially a cubic spline consists of

UBIC SPLINE

CURVE FITTING

cubic equations knotted together at the
datum points. These equations are
mutually dependent in that on either
side of each datum point they have the
same x & y values (naturally), the same
slope, and the same curvature. (For
more detailed information on cubic
splines try reading J H Ahlberg, E N
Nilson & J L Walsh, The Theory of
Splines and Their Applications, Aca-
demic Press, London, 1967.) Briefly,
for each cubic equation, interpolated
between points with x-values x; and
Xj+; the equation has the form:

y = aj + bi(x—xi) + ci(x—xj’

+ dj(x—xj)

The program is written as a collec-
tion of subroutines which may easily be
added to or changed. (It is worth
noting that several of the routines
could be used as elements in a linear
regression program.) The sort routine
(line 190) is a fast sorting routine for
the number of points likely to be in-
volved and is really only used tb find
the minimum (left in A(0)) and maxi-
mum (left in A(N—1)) values of the
points 0 to (N—1).

In the program the linear parameters
aj, bj, cj, di have been calculated and
stored in the arrays Al(I), B(I), C(I),
D(I). Note that early on in the cal-
culations the arrays B, C, D ate used
for other parameters which become
redundant. Having calculated the spline
parameters the program draws the
curve. In both programs the axes are
arbitrarily drawn, although it is quite
easy to scale them and also to label
them using a shape table of characters.

With the cubic spline technique, the
order of data input is. obviously im-
portant as pairs of data are used to
calculate the parameters, therefore
some care is needed in entering the
data. Also, to facilitate curve drawing
and to lessen memory overheads, some
assumptions have been made. These are
that the x-values increase ‘from one
point to the next and that the curve
generated is not going to go wildly off
the screen. If these points are not
adhered to, the program will not crash
but will draw some ‘odd’ shapes. Thus
the program will not draw a spiral

through points which lie on. a spiral
although the parameters have been
correctly calculated. A more wide-
ranging plotting technique could easily
be implemented if the user desires.

The .cubic equations generated may
be used to ‘read’ a value from the
graph or may be used to draw the first
derivative of the curve since parameter
B is the value of the slope at each
point and this can be. plotted and a
second cubic spline can be interpolated.

The output formatter of the program
merely aligns output within a field and
can easily be dispensed with. If anyone
wants to use it in other programs, note
that the subroutine requires F(1), the
number to be output; F(2), the number
of decimal places to be printed; F(3),
the size of the field in which to print
and an array F$(35).

Conversion
to other Basics

The major difficulty in converting this
program to run on other micros will
centre around their plotting capa-
bilities, but I don’t see why it should
not be possible. Points to note are:

1. HOME. . . clears the screen & returns
the cursor to top left-hand corner;

2. CALL-868. . . clears from cursor to
end of the line;
3. POKE 32,4. . . moves the left-hand

side of the text window to column 5.
This is used to indent a table. POKE
32,0 restores the full text window;

4. LOMEM: 16384. . . used to set the
start of variable space in order to
protect the high resolution page;

5. VTAB & HTAB. ... are respectively
vertical & horizontal tabbing commands
used outside of print statements;

6. HPLOT x,y. . . plots a point at the
coordinates X,y on a grid where x runs
from left to right with values 0 to 280
and y runs from top to bottom with
values 0 to 160 (on the part of the
screen seen in the program);

7. HPLOT TO x’)y’. . . plots a straight
line from the last point plotted to the

point x.y’.
[END

el

S

i Typical cubic spline curve fitting
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1 LOREM: 18384: POKE 232,009: FOKE 233466

S DATA " 1% 2T 3 "4 5 6" ¢ 7" 89" 0"

10 DIN P(193020F8¢35),FE10)/AC30 1rXC32)5YC32)rA1C 302 B30 )1 CC 300, D310,V 30 3,45 30)
20 GOTO 10000

24
SPACE BAR

25 VIAR 24: HTAB 7: FLASH i PRINT "PRESS SPACE BAR WHEN READY™§: NORMAL : GET Ts: RETURN
3% KEM

OUTPUT FORNATTER

40 FOR J9? = 3 TO FU3IFMJP) = ° "0 NEXT J9! IF FC2) > F(3) - 2 THEN GOTO 120

A5 F(2) = ABS ( INY (F(2) 4 .5))FC4) = F(3) = FIZHF(S) = ABS (F(1)) 4 .5 % 10 ¢ ¢ - F{2))IF(8) =
GFCE) = 03 IF INT (F(5)) = O THEN GOTD 85

S50 1IF FCé) > O THEN F(S) = FIS) / 10

SSFCE) = Flo) ¢ 10 IF FC&) > FU3) - F(2) - 2 THEN GOTO 120

80 IF INT (F(5)) > 7 THEN GOTO S0

55 FOR J9 = F(6) TO 1 STEP =~ 14 IF INT (F(5)) = O THEN F(5) = F(S) ¢ 1D

70 F(8) = F(8) ¢ 1IFS(F(4) - J9) = Fs{ INT (F(S)) ¢ 25) IF FUB) > 6 THEN F(5) = ¢

75 F(5) 0 8 CFIS) - INT (FUS))): NEXT J9: IF F(8) > & THEN GOTO 105

S0 F{S) = ABS (FUIp) + .5 9 10 ¢ ( - F(2))

85 FOK J? = 1 TO FU2)IF(7) = FC4) ¢ JRIFCE) = 10 3 (F(S) - INT (F(S)HH IF  INT (F(5)) = O THEN F(
$)= RS) ¢ 10

90 FC8) = FCB) ¢ 1IFS(FCT)) = Fst INT CFCS)) ¢ 25): IF FC8) > 6 THEN COTD 100

¥5  NEXT J9

100 IF FC2) > 0 THEN FS(F(4)) = ".*

105 IF FC1) < O THEN FS(F(4) - F(6) - 1) = =-*

110 FSCFC3) ¢ 1) = ""IFs = °": FOR J? = 1 TO FCINFs = F$ ¢ F8CJ9)0 NEXT  IF AKS ¢ VAL (F$)) > =
1THEN Fs = " * ¢+ Fs$: RETURN

135 T4 = LEFTS (F$yFC4) - 128 = RIGHTS (FSe LEM CFS) - FL4) ¢ 1):Fs = Ts 4 "0" 4 Zs: RETURN

10 F$ = *"! FOR J% = 1 TO FC3)IFs = FS ¢ "$°: NEXT @ RETURN

180 REM

SIRTING
1% FOR J = 1 TON
20 1=

AC1) THEN 260
A1)

ALD)
AD>
20 Al ¢ 1)
il
1>
t1

0 THEN 220
a

270 MEXT J
280 RETURN
IS0 REM

ANS PLOTTING

360 WPLOT 3.0 TO 3,159 HPLOT 0,156 TO 279156
30 FOR 1 =0 TO 159 STEP 14

330 HPLOT OfI TO 3l

3 EXT

400 FOR I = 3 To 279 STEP 28

410 HFLOT 15156 TO 1,159

40 NMEXT

33 RETURN

430 PEN

PBINT REMOVAL

640  VTAR 23: PRINT DO YOU WANT TO REMOVE A POINT? Y OR N7*

5% CET T8: IF Ts = °N" THEN RETURN

580 HOME i VFAR 21: PRINT *THE ROX UILL MOVE TD EACH POINY IN TURN®
810 PRINT “IF KE WANTED TYPE Ry ELSE K°

&% FOR 1 = O TO N: GOSUR B70

72 GET Ts: IF Ts = 'R* THEN GOSUK 780

73 IF T$ = "K* THEN HCOLOR= 0! GOSUB 870

74 HCOLOK= 3

ARKAY SHUFFLE AFTEK POINT REMOVAL

70 FORK =1 ¢1 70N

790 X¢K - 1) = XCK)IP(OIK - 1) = PCOIKIYCK = 1) = Y(K)PC1eK - 1) = P{1eK)] NEXT : FOR K = N TO N ¢
1IXCK) = X(K 4 DHIVOK) = YCK & 1) NEXT !N = N - 12 POP : POP : POP : GOTD 10010

880 REM

BX FLOTTING

870 WPLOT X(I) - SeM(I) - 3TO XCI) # 1yYCI) - 3 TO XCID ¢ 1p¥CI) ¢ 3TO X(I) - Spv(I) ¢ 3 70 X1I)
=3sY{I) - 3! RETURN

005 REM

ROT POINTS

5010 FOR 1 NIXCI) = INT (5.5 & 5K 8 (P(Or1) - XO))i NEXT

%20 FOR 1 NIYC1) = INT (156,85 - SY & (PC1,1) - YO))i NEXT

030 FOR 1 NI HPLOT XCI) = 3p¥(1) TO XCI) & 3,¥(I)! HPLOT XCILYCI) = 3 TO XC1)WCI) & 32 NE
X1t RETURN

5040 HOME . HTAR 90 PRINT "THESE ARE YOUR POINTS®: GOSUB 640: RETURN

5059 REM

CALCULATE SPLINE PAKANETERS

5060 HOME @ YTAk 220 HTAK 10! FRINT °SPLINE BEING FITTED": VTAB 1
059 REM

PARAMETER Al

5470 FOR 1 = 0 10 MIALCT) = POLIDt NEXT
5079 REM

PRAMETER H

5080 FOR I =0 T0O N - I:DII) s PCOsI ¢ 1) - PCOST ) NEXT
HBS MN)= DN - EXDEN & 1) = MO)
5089 REM

PARANETER V

5090 B(O) = 28 DO FORI = 1 TON = 13R(I) =2 € CDCI) ¢ DT - 1))t NEXT :BIN) = 2 4 (N - 1)
S99 REN

PARANETER ¥

4000 CLO) = 38 ¢ALLE) - ALCODD: FOR T = 1 TO N ~ 13CCE) = (DT - 1) ¢ CANCD ¢ 1) - ALLDDYY / DOT)
10 KI) = COI) 4+ €CDCI)/ DI = 1)) 8 (ALCD) - AKKT - 1))

020 CCI)= 3 & CCIDG NEXT ICCN) = 3 8 CARILN) = AlKN - 1))

6029 REM

PRANRETER V°

S030 WO) = BONW L) = K1) - (K1) ¥ KN ¢ 1)/ WO

S040 FOR T =2 10 NIWCT) = BCI) - €4DCI) # DCT - 2)) / WI ~ 1)) NEXT
5049 REM

PARAMETER W

6050 WO) = C(O) FOR I = 1 W'i:u(l)=ﬂl)-(b(l) ST - 1) /W - 1) NEXT
6059 REM

PRAMETER B

r‘-ﬂ'(é) B(N) = WN) / VNI FOR T = N - 1) TO 1 STEP LIRCTY = (WD) - (MI - 1) ¥ RCT ¢ 1)) 7 WD)
H Xt

5070 MO) = (WD) - CDEN 4 1) ¥ B1))) / WO)
79 KEM

PAHAMETER €

6080 £¢0) = OICCN) = 01 FOR 1 =1 TO N - 1:CCI) = (AICT 4 1) - AICTYY /7 (D) ¢ 2)CLD) = 3 ¢ CCIIT
C1) = 0CI) - €2 @ BIDY ¢ BCT ¢ 1)) /7 DCIDY NEXT
&89 REM

PAMETER I

5090 FORT ®0 TO N - LID0I) = CCCI ¢ 1) - CCID) / (3 8 INID): NEXT ¢ RETURN
6130 REM

0T THE CURVE

6140 HPLOT X(0)Y(O) FOR 13 0 TON - 1t FOR J = Xt1) TO X(1 + 1)ITEWP = XO ¢ (J - %) /7 8x
8150 TEMP = TEMP - P(Os 1)

6160 TEMP = ALLL) ¢ B(I) & YEMP ¢ CCL) 8 TENP ¢ 2 ¢ IN1) O TEWP 1 3

6170 TEMP = 156 - SY & (TEMP - ¥0) + .5: IF TENP > 170 OR TEWP < 1 THEN GOTO 8190

81BO  HPLOT 10 J,TEWP

190 NEXT : NEXT : RETURN

99 REM

MAIN PROGRAM

10000 MGk § COSUB S0000: TEXT : GOSUB 25: GOSUR 45000:51Y = 145! GOSUB 40000! FOKE
o= 3 .

1010 GOSUB S010! GOSUB 350t GOSUB S040:

10020 GOSUB 5040: GOSUB 6140: GOSUP 25: COSUB 50000: TEXT @ END

39999 KEM

15304102 HCOL

STALING FOK DRAWING

40000 FOR I = 0 TO MACI) = PCDyI): NEXT © GOSUE 190:SX = 280 / ABS (A(N) - A0))IXD = AO)

40010 FOK 1 = 0 TO NACI) = P{1s1): NEXT : COSUR 190:8Y = S1Y / APS (A(N) - A(0))IY0 = A(O): RETUR
N

4999 REM

MTA INPUT

43000 HOME ! VTAE 5! HTAK 4! PRINT "YOU NOW HAVE TO ENTER YOUR DATA": PRINT : HTAR S: PRINT °YOU FI
RST EMTER THE X-VALUES*

45010 HTAB 9t PRINT "AND THEN THE Y-VALUES "t PRINT : PRINT ! PRINT ! HTAB 11! PRINT °TO FINISH TYP
E‘/7°! GOSUB 25!N = O

4020 HOME @ VTAB 52 PRINT “WHAT IS X~VALUE.OF POINT *iN ¢ 1! PRINT "PRESS (RETURN> AFTER TYPING YO
R NUMBERS®: INPUT N3: IF ASC (N$) = 47 THEW GOTD 45070

45030 IF ASC (N$) < 4B OR ASC (N$) > 57 THEN COTD 45020

4040 PCOsN) = VAL (NS) o

4%50 PRINT @ PRINT "WHAT IS Y-VALUE °: INPUT Ns$: IF ASC (N$) { 44 OR ASC (N$) > 57 OR ASC (Ns)
= 46 OR ASC (N$) = 47 THEN GOTO 45050

43060 PCLPN) ® VAL (NS )IN = N + 1! GOTO 45020

4070 N = N - 1IF(3) = Z:FC2) = 2! FOR J = 0 TOC1 + 4343 ¢ LOG (N))

43080 HOME : PRINT "READING X-VALUE Y-VALUE": PRINT : PRINT : PRINT ; FOK 1 =0 TO9: IF I ¢ 10 ¥
4 > W THEN GOTO 45100

4390 PRINT 1 ¢ 1 ¢ 10 ® JIIFC1) = P(OsI + 10 # J): GOSUB 40: PRINT SPCC & - LEN ¢ STRS (1 ¢ 1 ¢
16 X JDDNS3IFCL) = PllsY ¢ 10 ® J): GOSUR 405 PRINT SPCC 2)Fs: NEXT
45100 PRINT : PRINT *IS5 DATA DKAY? Y OR N?°: GET Tst IF ASC (Ts) <
E» 45100

45104 IF ASC (Ts) = 89 AND I ¢ 10 # J > N THEN GOTO 43125

45105 1IF ASC (T8) = 78 THEN GOTD 45110
43110 PRINT "ENTER NUMBEK DF WRONG SET ":
NUT POuX ~ 1)

43120 PRINT "A NOW THE Y-VALUE “: INPUT #(1,X - 1) GOTD 45080
43123 NEXT J

45125 HOME

45130 HOME : VTAB 5! HTAE 8! PRINT "CALCULATIONS BEING MADE®: RETURN
41999 KREN

89 AND ASC (T$) < > 78 TH

INFUT X: HOME ? PRINT *NOW ENTER X-VALUE FOK POINT "#X: 1

TATRODMUC TION

50000 HOWE : VTAR 7. POKE 32,7: PRINT iAs =
="1 PRINT A1S:1X = VAL (A$)
010 FRINT Als: PRINT AlS$; PRINT CURIC SFLINE FITTING =*: FKINT AlS
S0020 PRINT AlS; PRINT Al$: PRINT AS! NORMAL : POKE 32,0
XTI

"t INVERSE ! PRINT As:Als = "=

T002% FOk 1 = 24 TO 35! READ FSCI): NE * RESTORE ! RETURN

‘I've heard that the Space Invaders here are really good.’
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gvantages: — ,
@ CAP Microcobol
@ CP/M, CP/INET, MP/IM
® TURBOCHARGER I for greater
disc capacity and performance
for your CP/M software

® BASIC, COBOL, FORTRAN,
PASCAL, C, LISP, APL, FORTH

® Word Processing

® Information Management

® Powerful Utilities-Z80 Assembler,
Editor, Debugger and linker

® Analog/Digital and Digital/
Analog interfaces

® Prestel/ Viewdata

® Mainframe/Micro
Communication

S$-100
® 12 slots
® Z80A Microprocessor
® Real time clock
'® Interrupt driven hardware

@ Double density, single or double
sided 5" and 8" floppy disc drives

@ 5" and 8" Winchester drives
(option)
® Tape back-up (option)
® Cartridge disc drives (Equinox 200)
@ 64KB Dynamic RAM with parity
® Static RAM (option)
® Up to 384KB RAM (option)
® Two serial ports
® Additional serial and parallel ® Networking
ports (option) @ CCTA Approved Systems
Built to high quality standards by IMS International .

And consider the price -from £1750
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COMPUTER WORLD

Compiled by Derrick Daines

Statistics

Wow! That was the show, that was —
two floors of the Cunard Hotel packed
solid with visitors for three whole days!
According to He-Who-Shall-Be-Obeyed
(the Editor), attendances were 2.6 times
as great as last year, a statistic that had
me reaching for my calculator. A few
minutes later I had reached the conclus-
ion that if this phenomenal rate of
growth were to continue, in 1988 the
entire population of the British Isles
would be clamouring to get in! I wonder
where they’ll hold it — Windsor Great
Park? No, that’s far too small: they’d
have to take a short-term lease on the
county of Yorkshire. (The police advise
visitors that those wishing to shoot
Derrick Daines must join the queue at
Hull. Coffee and sandwiches are avail-
able at Beverley and York.)

Talking of daft statistics reminds me
of the remark of the man who heard
that 25 percent of all traffic accidents
were caused by drunken drivers. ‘We've
got to do something about these non-
drinking drivers,” he muttered darkly.
‘They’re causing three times as many
accidents as the rest of us put together!’

The point at issue is how long one
may expect the popular interest in com-
puting to continue to grow at 260 per-
cent per annum, a question that is caus-
ing enormous numbers of heads to be
scratched and considerable discussion
all over the place. My own guess, for
what it is worth, is that ‘popular’ or
‘games’ computing will grow a lot more
yet, but not nearly so much as more ser-
ious applications. For my money, the
great growth area of the coming decade
will be educational computing and I am
supported in this belief by the great
number of women — mothers and/or
teachers — who wanied to talk to me
about the use of computers specifically
for education on the home and/or class-
room. Nor were these women easily put
off, but they examined every statement
critically — even suspiciously. It seems
to me that men and boys very often
take up computing out of an enthusiasm
for the technology itself, but that
women as a rule tend to question more
what it will do for the quality of life.
Both attitudes are, of course, valid and
useful, but it implies that if manufactur-
ers and suppliers are to cash in fully,
they would be well advised to heed the
tastes and needs of potential women
customers. Among other things, this
means paying more than lip service to
the educational advantages of compu-
ters. It means compact computers free
of spaghetti-like trailing wires and it
means a loading system that will load

programs easily and faultlessly time
after time — and if that means getting
rid of cassette systems, then I, for one,
will cheer.

Security

I was happy to meet a young reader at
the show who hailed from Norwich.
Regular readers will remember that
some time ago they suffered a rip-off
there when a dishonest youth copied
another student’s programs. My visitor
reported that Norwich Tech was hard at
work trying to improve the security of
disk files.

He didn’t report what disk-operating
system they were running under, but if
they are running Flex 1.0 or Flex 2.0, I
can make it easy for them. A long time
ago I altered TSC (or SWTP) Basic so
that " it refused to LIST, SAVE,
APPEND, TSAVE or CATalogue any
file with a .PRO extension. (By refusing
to CAT, I mean that a program with a
PRO extension did not appear in the
catalogue — it was invisible.) I also alter-
ed FLEX 1.0 commands so that they,
too, refused to do these things.

When Flex 2.0 came out, they inclu-
ded the invisibility bit as a protection
command and it was easy for me to in-
clude all of my previous alterations. I
also taught my students to include a
run-time protection:

10 INPUT ‘WHAT IS THE CODE

WORD’D$
20 IF D$< > ‘ANY STRING’ THEN

NEW.

In combination, these measures prov-
ide an enormous amount of software
protection — certainly adequate for a
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