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Cromemco System Three

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 anythingin
the Cromemco catalogue, and we'll
demonstrate it foryou. 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 ourselves in
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(dCromemco...call the experts

I

MicroCentre LEADING UK ~/ ggrl;!p::’te Msicro Systems Ltd.,
. 5 DISTRIBUTORS undas Street
Tel: 031-556 7354 Edinburgh EH3 6N

Y Y Yo o Vo

® Circle No. 101



DNA: machine

code in Eden F""

Reviews:

BAC micre
Vic-20 v. Atom

Database
soffware

Petasa
terminal

Patience yame

Apoie graphics J‘

DNA: the first machine code -— page 86

Editor
Peter Laurie

Associate Editor
Duncan Scot

Deputy Editor
Toby Wolpe

Staff Writer

Bill Bennett
Sub-editor
John Liebmann

Prestel Editor

Martin Hayman

Editorial Secretary

Julie Miltigan

Consultants

Technical Nick Hampshire
Software Mike McDonald
Editorial: 01-661 3560

Advertisement Manager
David Lake 01-661 3021

Advertisement Executives
Philip Kirby 01-661 3127
Ken Walford 01-661 3139

Midlands office:
David Harvett 021-356 4838

Northern office:

Geoff Aikin 061-872 8861
Advertisement Secretary
Mandy Morley

Publishing Director

Chris Hipwell

Published by {PC Electrical Electronic
Press Ltd, Quadrant House, The
Quadrant, Sutton, Surrey SM2 5AS. Tel:
01-661 3500. Telex/grams 892084
BIPRESG.

Typesetting by Action Typesetters Ltd,
London E17.

Printed by Eden Fisher Ltd, Southend-
on-Sea.

Distributed by IPC Business Press (Sales
and Distribution) Ltd,. Quadrant House,
The Quadrant, Sutton, Surrey SM2 5AS.
Subscriptions: UK. £10 per annum;
Overseas £16 per annum; selling price in
Eire subject to currency exchange fluc-
tuations and VAT; airmail rates available
on application to Subscription Manager,
IPC Business Press (S & D) Ltd, Oakfield
House, Perrymount Road, Haywards
Heath, Sussex RH16 3DH. Tel: 0444
59188.

© IPC Business Press Ltd 1982

ISSN 0141-5433

Would-be authors are weicome to
send articles to the Editor but PC can-
not undertake to return them. Payment
is at £30 per published page.
Submissions should be typed or com-
puter-printed. Handwrltten material is
liable to delay and error.

Every etfort is made to check articles
and listings but PC cannot guarantee
that programs will run and can accept
no responsliblility for any errors.

CON‘I‘ ENTS

43
46

53
99
51

62

69
18

83
86

92
91
102

106

110
111

123
128
130
133
135
139
141
143
141
149
151
153
161
171

Edltonal/ How they would have stared!

Feedback/ Updated Fortran, floppy-disc manuals, Rem statements

Printout / Apple Il relaunched, new Commodore disc drive, graphics
from Hewlett-Packard, Chess Champion V wins championships

Printout Extra / Martin Hayman reports on the High Street battle
Telesoftware / Micro manufacturers take notice

BBC Microcomputer / Charles Moir presents the first full review of
the BBC Microcomputer

Vic-20 v. Atom / Boris Allan reviews the Commodore Vic-20 and
compares its performance with the Acorn Atom

Softy / Mike Hughes reviews the Softy EPROM programmer

Software Review / Corp and The Manager, two database software
packages reviewed by Peter Wood

Applications / How a Pet assembles an audio-visual slide show

The First Machine Code/ There are striking similarities between the
structure of DNA and machine code, as these programs demonstrate

Hyperchip / Fiction by Tony Peterson
Patience Try yours on a Pet with this game by Rex Tingey

Education/ Two programs from Tony West show how useful computers
can be, even in schools where there is little formal expertise

Pet-as a terminal device / The Pet can be used as an inexpensive
alternative to a mainframe terminal. Philip Barker explains how

Adaptive Processing/ Part 2 of Edward James’ series
Apple Graphics / Part 3 of Roger Cullis’ series

Statistics / Modelling language from its letter patterns

Disc Dialogue / A new regular page for disc users
2-80 Zodiac

Tandy Forum

ZX-80/81 Line-up

6502 Special

Apple Pie

Pet Corner

Micromouse

Book Reviews

Puzzle

Index/ Practical Computing’s contents from July 1978 to December 1981
Microcomputer Buyers’ Guide

The War Machine / An advanced Adventure-style game

Prestel page number 357

PRACTICAL COMPUTING January 1982




+) PET PRINTER GRAPHICS

PLUS

gty by COM PUTACE LTD. North Star Horizon

. |

This graph is a typical
example printed by
AUTOGRAPH on a
STANDARD COMMODORE
3022 or 4022 PRINTER.

(Please specify when ordering)
No disk drive or plotter required
Simple to use. Hard copy.
Fully flexible graph
dimensions and position on
page. Automatic scale
option. Variable background
formats. Plots any X,Y
function. Multiple graphs

on same axes. Full
Alphanumeric labelling for
professional quality
presentation:

T NEE L)

IARERERANBROREE

\ g
LTl Lt

AUTOGRAPH is supplied with
extensive documentation.
L Send for Brochure.

AUTOGRAPH 1 (16K, 32K only)

Plots any function as illus.
or in spaced dots. £39.50 incl.

J AUTOGRAPH 2 (16K, 32K only)
As Autograph 1 but
includes data point plot
option with joining lines
and marking circles. Autographs
1 and 2 combined pack. £49.50 incl.

CURVE FIT 1 (32K only)

Powerful Linear and Non-

Linear Regression of any

function to a least squares

data fit. Complete with plot

of regressed curve & data.
£55.50 incl.

HEHRLRESINIGZD
YW='TA-R¥COS (G20
Where A=1-G2-5ar
F=2%H
1= %0
+H
- < RxizE
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COMPUTACE LTD., INFABCO " ; )
GROUP, International Base, | [or fastestreply use:-
Greenwell Rd., East Tullos, COMPUTACE LTD.,

PO BOX 50D
?EBE'R(E2E2E4? :78616242Ax NEW MALDEN, SURREY KT3 3BD

CURVE FIT 0

As Curve Fit 1 plus Cubic
Spline Fit, Integrals and
Gradients throughout.

£65.50 incl.

[

¥
L
b
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-
| T e O S O O R GO~ T R R s

Send for Brochure and details of
-combined packs at reduced prices.
Including: Epson Printers and Oxford
Computer Systems Compiler.

"
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The Computer Shop
where you talk with a practical businessman

327 King’s Road, LONDON SWa.
01 352 9291

APPLE Il £1,652 NEW APPLE Ill £3,302

SYSTEM INFORMATION SYSTEM

NEW VIC £193 inc. VAT

(if stocks available)

..... BOOKS ....DISKS ....PAPER. ...
...... PRINTERS ....... MONITORS . ... ..
PROGRAMS ... ... .. ACCESSORY BOARDS
.. ALL YOU MAY NEED ... ALL EXPLAINED . .



Thinking of computerisation-

but can you

see the wood

If you are a small to medium size company
why not contact us and arrange a
demonstration, or even come to one of our
‘Open Evenings.

We are computer specialists — with a
difference. We don't believe in blinding people
with science, we'll actually sit down and
explain all the jargon to you. You'll be able to
see for yourself how simple itis to use one of
our programmes by having a go on one of our
machines, in no time at all you'll discover how
flexible our systems really are.

Our programmes are suitable for most
Business Computer Systems — in fact we are

from trees?

not bound to any one manufacturer. All the
good computer suppliers know about us and
many of them mention us in their ads so you'll
be in good hands.

Contact Philippa Toone on 01-727 5561 - she'll
be delighted to hear from you.

ERAFFEEAAA

SYSTEMS GROUP
102 Portland Road Holland Park London W11 4LX

® Circle No. 104
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INGENIOUS
Geniel

All the features of the EG3003 system
plus: * Machine Language Monitor

* Fitted Sound * Renumber Command
* Full Lower Case “ Screen Print

The MacroComputer

Offering all the advantages of the
Genie | system, with the benefit
of advanced design for the
professional user.

The most compact 80 column
impact graphic-dot

inte ilable : .
printer aualiah * 4 Defineable Function Keys

ata very compact price * Full Upper & Lower Case

° * Terminal Routines
selkOSha * Facility to upload & Download
* Screen Print
GP 80 * Includes T.V. Modulator
£299 - var
o
printer

£195 + VAT

The Second Generation
Personal Computer

Highest performance
* 48K lowest price

* 16 Colours
* Multiple Resolution Graphics
* Split screen modes

-~ DAI

Acorn Atom

Special features include
*FULL SIZED KEYBOARD
*ASSEMBLER AND BASIC
I‘HIGH RESOLUTION COLOUR
GRAPHICS

L £120

+ VAT

TANTEL

‘PRESTEL’
adaptor
Converts any black
and white or
colourT.V.
for ‘PRESTEL'
reception.

£170 -+ var

RIBBONS
for most
printers

LABELS

EG3014

Special adaptor to
allow connection of
TRS 80 to GENIE

periferals SE(IESLIIEDST
Printers EG3023 -HAND

EPSON M X80 GElexlO\a/\:‘:;(e)ft 16K Ring: 0225-
EPSON MX100 P

g RER e all this and
PAPER TIGER i

T.E.C. N
SCRIPTA

MICROLINE 80 29 Belvedere, Lansdown Road, Bath.
Telephone: (0225) 334659.

® Circle No. 105
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* %% ALL YOU NEED FROM A COMPUTER SYSTEM % »x %

DATABASE MANAGEMENT + WORD-PROCESSING + MODELLING + DIY INTERPRETER + SERVICE
TWO TYPICAL PACKAGE DEALS NORMALLY

1850.00
475.00
25.00
235.00
40.00

NORMALLY

01 — SUPERBRAIN 64K RAM 320 K
02 — EPSON MX80 FT (OR SIMILAR)
03 — CABLE

04 — 12 MONTH WARRANTY

05 — DELIVERY IN UK

06 — TRAINING SESSION 50.00
07 — CPM HANDBOOK 8.75
08 — 50 BASIC EXERCISES 8.75
09 — BOX PAPER (2000 SHEETS) 20.00
10 — DBMS2 (DATABASE) 575.00
11 — MAGIC WAND 190.00
12 — MBASIC-80 150.00
13 — SUPER CALC 150.00
14 — 40 MEMOREX DISKETTES 114.00
15 — DOS+ AND DIAGNOSTICS 125.00
16 — MSORT & DSORT 75.00
17 — RECOVER + AUTOLOAD 25.00

01 — SUPERBRAIN 64K RAM 700 K
02 — NEC 5510 (OR SIMILAR)

03 — CABLE ADAPTER

04 — 12 MONTH WARRANTY

05 — DELIVERY IN UK

06 — TRAINING SESSION

07 — CPM HANDBOOK

08 — 50 BASIC EXERCISES

09 — BOX PAPER &2000 SHEETS)
10 — DBMS2 (DATABASE)

11 — MAGIC WAND

12 — MBASIC-80

13 — SUPER CALC

14 — 25 DYSAN D/SIDE DISKETTES
15 — DOS+ AND DIAGNOSTICS

16 — MSORT & DSORT

17 — RECOVER + AUTOLOAD

2395.00
1895.00
25,00

»
Soxdds
8

BEBBEIN. .8
838833833538

18 — INSTANT BASIC

(NOT INC VAT)
OUR PRICE

9.00

4225.50
2995.00

18 — INSTANT BASIC

(NOT INC VAT)
OUR PRICE

oA
888

EXTRA SPECIAL SUPERBRAIN PROGRAM MAIL ORDER OFFER OF THE 5 MAIN PROGRAMS
DBMS2 + SORTS + MAGIC WAND + MBASIC 80 + SUPER-CALC NORMALLY 1140 POUNDS
OUR PRICE 595.00 PLUS VAT

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 CARHIAGEg.
CALL OUT MAINTENANCE IS ALSO AVAILABLE AT 25.00 MINIMUM (LONDON), 50.00 MINIMUM ELSEWHERE IN UK PLUS MILEAGE.

* %% THE NEW DBMS (DATABASE) * % *

DBMS2 is a record relatlonal as well as a file relatlonal database management tool that is capable of being at different times, many different things. The one core program can be set up to
perform tasks normaily associated with the following list.

Budgeting Cashflow
Address mailing
Time recordiny
Hospital indexing
General analysis
Empioyees records
Sort files

Accounting

Stock contro!
Simulations
Calc-type predictions
Bureaux services
Answer what-If's
Print reports

ng
Profit analysis
Mathematics
Tabulate values
Edit records

Within hours perform all the above in French or German. The list is as endiess as that which mests the requirements of your own imagination.
Within the appropriate frames of reterence you could ask questions like the following:

Find someone whose name begins with W, who s either in London or Birmingham, and available for work at a salary of less than 10,000,00; and Is under 40 years of age, not married, of credit

worthiness grade 1, with a car, prepared to travel, and who likes horses, does not mind the hours he works, is congenial and has good references. When you find siich persons produce a

printed list of them showing their names, telephone numbers, and what their salaries are as well as their salary if increased by 10% and show thelr availability for work. At the end of the list
enumerate the total of such persons.

Find all stock items that are codes micro-computers that are either in warehouse 1 or warehouse 2, where the quantity on handis more than 50 units, the costis less than 1000.00, the selling

price higher than 2000.00; that are not in cartons, bought from supplier 52, allocated more than 20, rated for tax at .15% and welgh less than 50 Ibs. When you find such categories than printa

report showing the description, cost price, quantity on hand, lead time for refills, what the selling price should be it raised by 12.3% as well as the profitin either percent of round figures of that
projected selling price.

Find all patients who sufered from cold, that are either girls or women younger than 23 years otd, and who live in London at a socio-economic grade higher than 3; do not smoke; have more
than 3 children, are currently at work and where treatment failed to effect a cure in under 6 days. When you find such persons then print a list showing their age, marital status, income, and
frequency of iliness in the past 2 years.

Currently you can ask 5 types of questions 20 times for a single selection criterion, and then you can compute 10 mathematical relationships between the questions for the individual as
well as for the total number of matches. In all some 60 bits of information relating to one record of a group of records on simply one permutation of the selection criterion, with a cross
referencing facility as weill.

Every word in the system, as well as the file architectures, print masks, and field attributes, is capable of alteration by you without programming expertise (but with some thought).

ALL IN ONE PROGRAM FROM G. W. COMPUTERS. THE DBMS2!!

8 PRACTICAL COMPUTING January 1982



* %% BUS *x %

(BUSINESS EFFICIENCY)

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

SuperBrain users get exceptional performance for just a frac-
tion of what they'd expect to pay. Standard SuperBrain
features include two doubie density mini-fliopples with 350K
bytes of disk storage 32K of ram memory (expandable to 65K}
to handle even the most sophisticated programs, a CP/M Disk
Operating System with a high powered text editor, assembler,
debugger and a disk formator And, with the SuperBrain's S-
100 bus adaptor, you can add all the programming power you
will ever need, almost any type of S-100 compatible bus

INCLUDES INVENTORY, DATABASE MANAGEMENT, INVOICING, 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. -

13 = STATEMENTS
14 = TAX REPORTS
15 = AGED ANALYSIS

01 = NAMES AND ADDRESSES
02 = STOCK CONTROL
03 = OPEN SALES LEDGER

04 = OPEN PURCHASE LEDGER

05 = GENERAL SALES LEDGER

06 = GENERAL PURCHASE LEDGER
07 = BANK UPDATE

08 = USER DATABASE AREA

09 = INVOICE CREATION

10 = ORDER FILES

16 = MANAGEMENT ANALYSIS
17 = CASHFLOW FORECAST
18 = PARAMETER SECTION

19 = DIARY REMINDER

20 = COMPUTE FUNCTIONS (+)
21 = FILE MAINTENANCE

22 = CALL OTHER PROGRAMS

acce: 5

standard’

SuperBrain’s CP/M operating system boasts an overwhelming amount of available software
in BASIC FORTRAN, COBOL and APL Whatever your application. General Ledger,
Accounts Receivable, Payroil, Inventory or Word Processing SuperBrain is top in the class.
And the SuperBrain QD boasts the same powertul performance but aiso features a double-
sided drive system to render more than 700K bytes of disc storage and a full 64K or RAM Afl

11 = TEXT FILES
12 = EMPLOYEE FILES

WHICH OPTION (LEVEL 8.00 at 975.00
LEVEL 9.00 at 1075.00

23 = AUTOMATIC DRIVE (+)

Whatever model you choose you'll appreciate the careful attention given to every engineer-
24 = DISK SWAP/EXIT SYSTEM J S e Y

ing detall. A ful ASCIi keyboard with numeric pad and user-programmable function keys. A
non-glare, specially focused, 12-inch CRT for sharp images everywhere on the screen. Twin
Z-80 micro
universal R:

ssors to insure efficient data transter to auxlliary peripheral devices. Dual
232 communications ports for serial data transmission. And a single board

design to make servicing a snap’

SUPER-BUS A NEW HIGHER LEVEL OF THE ABOVE PACKAGE HAS BEEN REDUCED IN SIZE BY 50 PERCENT TO A SINGLE 15K BASIC PROGRAM, MAKING ALL FILE
1475.00

RETRIEVALS A MATTER OF NANOSECONDS. WORKS UNDER COMPUSTAR FOR COMMON DATA RETRIEVAL LEVEL 10.00.

DATABASE FEATURES ARE: FOR ANY SIZE RECORD UP TO TWENTY 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 PF‘ODUCERS OF THIS PACKAGE WHICH 1S UNEQUALLED
FOR ITS LEVEL OF TOTAL INTEGRATION, LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVA-
TION. AUTHOR: TONY WINTER (M.D; B.A.Lit; B.A.Hon Phil; and lecturer).

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 CHOSE THE BEST SYSTEM WE SELL.

SUPERBRAIN # SUPERBRAIN

64K + 320 K DISK
64K + 700 K DISK
64K + 6.3 M DISK
EMULATOR TERML
INTERTUBE Ill TML
5.7 MG CORVUS DSK
11 MEG CORVUS
CORDLESS PHONES
HIGH RES S/B GRAPH
TRACTORS
SHUGART 5 MEG DSK

SYSTEM 1

64K + 750 K DISK
CRT AND S100 BUS
IN 1 'ARCHIVES' UNIT

MBASIC 80

CIS COBOL

MAIL MERGE
DATASTAR

DBMS ‘;DATABASE)

COMPUSTAR « COMPUSTAR

64K MDL 10 VPU
64K MDL 15 PRNT
64K MDL 20 VPU
64K MDL 30 VPU
64K 5 MB VPU

10 MEG INTERTEC
32 MED INTERTEC
96 MEG INTERTEC
BUS PROGRAMS
BUS MANUAL
S100 CONTROLLER

SYSTEM 2

64K + 7.3 MEGABYTE CORVUS
MICRO-WINCHESTER & CRT
IN 1 'SUPERBRAIN’ UNIT

FORTRAN-80
PASCAL UCSD
SUPER SORT
BASCOMPILER
SUPER CALC (CPM)
BUS VER 8.00
LETTERIGHT

10% ALLOWANCES AGAINST
DELIVERY

6/12 MTH WARRANTY
RIBBONS & THIMBLES
BASIC MANUAL

PRINTER # PRINTER

OKI MICRO-80
OKI MICRO-83
EPSON MX8OF/T
TEXAS 810
DIABLO 630
NEC 5530

NEC 5510

NEC 5525

QUME 5/55
DBMS2

CP.M (TM)

SYSTEM 3

64K + 1.5 MEG

CRT AND TWIN 5"

IN COMPUSTAR UNIT

COBOL-80

1695.00
1595.00

450.00
795.00
450.00
1395.00
1595.00
1595.00
1695.00
1895.00
2195.00
575.00
FREE.00

2750.00

2495.00
2795.00
4895.00
3250.00
7950.00
8500.00
975.00
25.00
750.00

4585.00

MAGIC WAND
T/MAKER
BUS VER 9.00
UTILITES

ANY SOFTWARE ABOVE
5-50 DISKS

24/48 HOUR REPAIR
MANUALS

2000 SHEETS PAPER

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

DBMS (EXTENDED)
MSORT & DSORT

OUR PRICE INCLUDES FREE
TRAINING SESSION

CABLES

EXTENDED WARRANTY {F REQUIRED
CPM HANDBOOK

MAIL ADDRESS: G. W. COMPUTERS LTD, 55 BEDFORD COURT MANS., BEDFORD AVENUE, LONDON WC1. LONDON
TELEX: 892031 TWC G. BOSTON OFFICE TELEX: 94-0890.

DUE TO LONG 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 ANSWERPHONE, 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 WCH1,

® Circle No. 106
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... that's the only word to really
describe the superb Genie
microcomputer system, the
home computer which is
compatible with the TRS 80, and
ideal for all micro - enthusiasts,
especially the committed
hobbyist.

Genie has now been upgraded
to Genie |, incorporating all of
the original, excellent features,
but with the addition of:

@ Extended BASIC, including
RENUMBER and SCREEN PRINT.
@ Full upper and lower case,
flashing cursor and auto-repeat
on all keys.

@ An internal SOUND UNIT, to
add a new dimension to your
Own programs.

® A MACHINE LANGUAGE
MONITOR, with Display, modify,

10

enter and execute (with break @ Numeric keyboard

points) facilities. @® Four usable, definable

Genie I has all of this, plus the function keys

built-in cassette deck, 16K RAM, @ Extension to BASIC

12K ROM with BASIC interpreter, : :

full-size keyboard, an extremely & Eg::‘c;nt;?sless

wide range of new and up-dated ® Full dable with th

peripherals, and literally 1000’s of g/ S Ep e same
periperals

pre-recorded programmes
available.

Yet, almost unbelievably, the
price of Genie I is even lower
than that of the original Genie!

Ingenious for business

The Genie I is a major
breakthrough for small business
computers. Harnessing all the
advantages of Genie |, including
low price, Genie Il adapts
perfectly to commercial functions
with the following features:

DUV
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Genie I and II approved dealers

w 3 KVON Microstyle, Bath, 0225 334659/319705. BEDFORD
New EARRS 12 Momtor‘ Computopia, Leighton Buzzard, 0525 376600. Comserve,
. o ” . Bedford, 0234 216749. BER.KSHER}; P.C.lf‘._ Beading. 0734

There is now a choice of 2, 12" monitors 589219 BRMINGHAM Laskys Microdigital,

. . . Birmingham, 021-632 6303. Ward Electronics,
with the Genie I system, allowing a Birmingham, 021-554 0708. BRISTOL Laskys
: ; Microdigital, Bristol 0272 20421 BUCKINGHAMSHIRE
clear, easy to read image, and no Photo Acoustics, Newport Pagnell, 0908 610625,

i i i Interface Components, Amersham, 02403 22307.
lnterference WIth your domestlc Tv CAEJ:IIchI:IDZEpSHmE Caxbridge Micro Computers,

viewing. The new EG 101 comes with an cambridge. 0223 314666. CRESRIRE Hewart
Electronics, Macclesfield, 0625 22030. Mid Shires
updatedy green pho Spher tu-be- Computer Centre, Crewe. Laskys Microdigital, Chester,
0244 317667. CUMBRIA Kendall Computer Centre,
Kendall, 0539 22559. Northrock Music, Catlisle, 0328
37114. DERBYSHIRE Kays Electronics, Chesterfield,
0246 31896. T Crossley, Chesterfield, 0246 850357.
DORSET Blandford Computers, Blandford Forum, 0258
§3737 Parkstone Electrics, Poole, 0202 746555. ESSEX
Emprise, Colchester, 0206 865926. Compuskill, Romford,
0708 751906. Infolab, Chelmsford, 0245 357111. Micro
Computer Services, Clacton on Sea, 0255 29018. CSSC,
lford, 01-554 3344. GLOUCESTERSHIRE MPL
Computers, Cheltenham, 0242 582090. Petrie Systems,
Cheltenham, 0242 584060. Computer Shack, Cheltenham,
0242 584343. Zeta Computers, Stonehouse, 045 382 2444,
HERTFORDSHIRE Photo Acoustics, Watford, 0923
40698. Watford Electronics, Watford, 0923 40588/37774.

New!... Expander Box.
An updated Expansion Box
(EG 3014) is a major feature of
the new Genie I system, and
unleashes all its possibilities,

. . . . Q Tek Syst . St , 0438 65385. C. Shop, N

allowing for up to 4 disk drives with Batnett 014412922 KENT Matrix Computet Systems.
g 3 7 % Beckenham, 01-685 7508/7551. Busi Syst 4

optional double density. It connects to a printer, or RS232 interface Hempstead, 0638 362652, The Computor hoom,

or S100 cards. There is 16k RAM fitted and it has a new low price! Tunbridge Wells, 0892 41645. SMG Microcomputers,

Gravesend, 0474 55813. Swanley Electronics, Swanley,
032264851. LANCASHIRE Laskys Microdigital,
Liverpool, 051-227 2535. Mighty Micro, Burnley, 0282

3 §8758. Leisuronics, Blackpool. 0253 27590. Harden
NeW! 500 Prmter Microsystems, Blackpool, 0253 27530. Micro Chip Shop,
: Fleetwood, 03917 79480. Sound Service, Burnley, 0282
The EG 602 printer can b‘? 38481, Computercat, Leigh, 0942 605730. Laskys
connected to the Genie either Microdigital, Preston, 0772 59264, LEICESTERSHIRE
Eley Electronics, Leicester, 0533 871522. Arden Data
thfough the expander, or Processing, Leicester, 0533 22255. Kram Electronics,

i 1 1 Leicester, 0533 27556. LONDON (CENTRAL) City
dlreCtly into th.e Cor.anIter usmg Microsysters, EC2,01-588 7272/4. LONDON (NORTH)
the Parallel printer interface. It iS  Radio Shack. NW, 01-624 7174, Comp Shop, Edgeware

1 1 Road, 01-262 0837 Chromasonic Electronics, N19,01-263
& CompaCt unlt' Wlth an‘ 80 9493. Wason Microchip, N18, 01-807 1757/2230. Comp
column, 5 x 7 matrix print-out, Shop, New Barnet, 01-441 2922. LONDON (WEST)

: i 4 Henry's Radio, W2, 01-402 6822. BDM Computer
operating quietly and efficiently Marketing, W9, 01-286 7374. LONDON (SOUTH) Laskys
at 30 characters per second. Microdigital, Kingston, 01-546 1271. MANCHESTER

Laskys Microdigital, Manche ster, 061-832 6087. ABC
¥ Supplies, Levenshulme, 061-431 9265. NORTH EAST
&_ 3 Line Computing, Hull, 0482 859169. Derwent Radio,
— Scarborough, 0723 65996. Briers Computer Services,
oy ad Middlesborough, 0642 242017. General Northern

1 i Mi ,Hartlepool, 0783 863871, HCCS
New' A Parauel Prmter ] A:;:ocli:::::lg‘::sh:a;ggfz 821924. NORTHANTS
Interface. -

»’

Arden Data Processing, Peterborough, 0733 49577.
Enables you to connect the printer r = / 4 0602 45466. Midland Microcomputers, Nottingharm, 0602
|
{

fi NOTTINGHAMSHIRE University Radio, Nottingham,
" P N v%c‘., /' 298281. Laskys Microdigital, Nottingham, 0602 415150.
directly into the Genie computer oy, S0 } / e e
. . : g b idland Computer. Services, Arnold, b

without using the expansion box. ety || Electronic Servicing Co., Lenton, 0602 783938,

Se, NORFOLK Anglia Computer Centre, Norwich, 0603

“sor :A L 29652. Bennetts, Dereham, 0362 2488/9.
L 3 OXFORDSHIRE Magnus Microcomputers, Kidlington,
T~ | 08675 6703. Micro Business Systems, Whitney, 0993

R | 73145. SCOTLAND Computer and Chips, St Andrews,

0 e h 0334 72569. Laskys Microdigital, Edinburgh, 031-556
Dlsk Drlve 2914. Scotbyte Computers, Edinburgh, 031-343 1005.
o Laskys Microdigital, Glasgow, 041-226 3349. Esco

. Computing. Glasgow, 041-204 1811. Silicon Centre,
As well as the obvious advantage of mass  Edinburgh 031-33 5577, SHROPSHIRE Tarrant

storage, the addition of the disk SYStemM t0  Genioh worne oases 2506r Casto Bromesmece
the Genie means much faster accessto Hastings, 0424 437875. Gamer, Brighton. 0273 69824.

] SOUTH WEST Diskwise Ltd, Plymouth, 0752 276000.
| other languages and full random access Diskwise Ltd. Callington, 05793 3780. Electrosure,

Y

3 q Exeter, 0392 56280/56687. West Devon Electronics,
file handling. Up to 4 of these 40 track Yelverton. 082 285 3434. SUFFOLK Rebvale Computers,
Q Bury St Edmunds, 095 381 316. Marshion Electronics,

drives can be used on a syster. Ipswich, 0473 T5476. Microtek, Ipswich, 0473 50152.

Elgelec Ltd, Ipswich, 0473711164. SURREY Croydon
Computer Centre, Thornton He ath. 01-689 1280.
Catronics Ltd. Wallington. 01-667 6700/1 SUSSEX Nestra
Electronics, Chichester, 0243 512861. WALES Morriston
Computer Centre. Swansea, 0792 795817. MRS
Communications, Cardiif, 0222 616936/7. Tryfan
Computers. Bangor, 0248 52042. WEST MIDLANDS
Allen TV Services, Stoke on Trent, 0782 616929,
Microprint, Stoke on Trent, 0782 48348. WILTSHIRE
Everyman Computers, Westbury, 0373 823764.
YORKSHIRE Advance TV Services, Shipley. 0274
585333. Amateur Radio Shop. Huddersfield, 0484 20774.
Thomas Wright, Bradford, 0274 663471. Scene and
Heard. Halifax, 0422 59116. Spot Computer Systems,
Doncaster, 0302 25119. Superior Systems Ltd, Sheffield.
0742 755005. Laskys Microdigital, Sheffield, 0742 750971.
Photo Electrics, Sheffield, 0742 53865. EIRE

New!...Double Density Adaptor AR ?

Doubles the storage capacity of your disk
drive by allowing it to work double -
density.

) SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for all your technical advice and service back-up on any
l aspect of the Genie system direct from the experts!

R . . . R Compshop, Dublin. Dublin 74933. NORTHERN
For full details and demonstration of Genie I, Genie Il of advice on any aspect of the IRELAND Business Electronic Equipment. Belfast, 0232
system, either call in to your local dealer, or write directly to the sole importers at the 26161 Brittain Laboratories Ltd, Belfast, 0232 28374.

CHANNEL ISLANDS GB Organs, St Savior,
address below. 0534 26788/23564

Chesterfield Road, Matlock, Derbyshire DE4 5LE
Telephone: 0629 4995, Telex: 377482 Lowlec G.
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ANGLIA LOMPUTER CENTRE

SPECIALISTS IN MICROCOMPUTERS FOR BUSINESS,
AND SCIENCE

88 ST. BENEDICT’S STREET, NORWICH NR2 4AB.
TELEPHONE: (0603) 29652
\/

L4
) l .,

From the LARGEST EAST ANGLIAN
" Microcomputer specialists and APPLE Il DISTRIBUTORS:

Trade in your "PET" for something better!!| ANGLIA FOR
Apple N still only £799.00 at ANGLIA plus APPLES AND

FREE 'Anglia Invaders' or ‘Microchess' programme.

MUCH MORE!

SPECIALIST EQUIPMENT AND PROGRAMMES FOR APPLE ||
AL LR O

BENEH-PLET

No. 1 UNIQUE GRAPH PLOTTING SOFTWARE
FOR THE DIGIP|LO|1::|'” e
To piot graphs created by Appe ot' and ‘Visicalc'
DIGIPLOT ....... i el £895.00
APPLE PLOT oo et ....£37.
VISICALC ..o,
DIGIPLOT SOFTWARE ...
(FREE when you purchase 'Digiplot” from us)

No. 2. SOFTWARE INTERFACE BETWEEN 'GRAPHICS TABLET' AND "DIGIPLOT ... £95.00
(FREE when you purchase either ‘Graphics Tablet’ or ‘Digiplot’ from us)

No. 3. Get the most versatile and low cost printers for your Apple I and take advantage of its

versatile character set from within ‘Apple Writer' by using the EPSON/APPLE WRITER

ADVANCED CHARACTER GENERATOR .. £49.00
(EREE if you purchase an Epson Printer and Apple Writer from us)

EPSON PRINTERS

Epson MX80 F/T .
Above with graphlcs R

No. 4. CASHBOOK PROGRAMME suitable for personal, departmental, societies or institu-
Honal USe . e ...£95.00

No. 5. COSTING your production of ASSEMBLED PRODUCTS includes Stock Control and Epson MX100 ...... -
Price Update of individual items {written in Pascal) ... ..£650.00 EPSON MX130 ....... ... .CALL
Epson Apple Interface with cable

No. 6. PROPERTY RENTAL — suitable for Estate Agents. £60.00
No. 7. EXAM TIME — save yourself time in preparing Multiple Choice Questions and Atter

Exam Tuition. Suitabie for schools, colleges and industry training ... ....£49.50,

APPLE WI—STILL WAITING ?2? THEN GET IN TOUCH WITH US
APPLE II's are hard at work ........................... on THE HARD DISK NETWORK
SEE IT RUNNING at our showroom and save your company £1000s on Minicomputers or Mainframes
. X HARD DISC
INVOICING PURCHASES WORD FINANCIAL BASIC PASCAL COBOL
& SALES PROCESSING PLANNING

Are you still trying to grasp computing with a ZX80/81? — we will trade your ZX80 OR ZX81 for something better 11}
Starting wih ACORN ATOM 2

We are full stockists of all Acorn Atom products and programmes plus our own.

The ANGLIA ATOM MONITOR 1o help you into the heart of machine code computing ......
(FREE with every assembled Atom purchased from us FAST DELIVERY.

We also stock the Seikosha GP80 Printer and Atom connecting cables.

ENGINEERS ! DRAUGHTSMEN! DESIGNERS! ARCHITECTS!

Enter the drawing office of the future today with this revolutionary Microcomputer-based draughting machine for as [ittle
as £1.00 per hour.

WE ALSO DISTRIBUTE: Anadex . . . Tandy TRS-80 . . . Tangerine . . . Tantel . .. North Star . . . Video Genle .
Qume . .. Paper Tiger . .. Olympia . .. Centronics . . . Starwriter . . . Sharp . .. Texas Instruments T1/99/4.

TELEPHONE: (0603) 29652. All prices quoted exclude VAT.

Note: Soon opening other branches in East Anglia and London. Sales and Technical Staff required. Interested parties please apply in writing.
@ Circle No. 108
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NOW YOUR HP'85 !S COMPLETE

witH THE MSC-9800H 5.0Mb WINCHESTER DRIVE

® 45ms access time.

@ 22 bit error detection/11 bit error correction.

® 256 byte data buffer.

® Software compatible with HP9895 floppy drive.
® Compact desk top unit measuring 63" x 10%2" x 12".

® Low cost per byte.

JUST PLUG IN AND RUN!!. .. OTHER MODELS AVAILABLE.
MSC-9800 — STANDARD IEEE-48/MSC-9800 L-HP9800 SERIES COMPATIBLE.

U.K. DISTRIBUTORS:

ANGLIA COMPUTER CENTRE

88 ST. BENEDICTS STREET,
NORWICH NR2 4AB.

TEL: (0603) 29652/26002.

Circle No. 109

Tired of
hearing

ahout
PASCAL?

We think you’ve
waited long
enough.

At last, there is an easy to understand
Pascal sampler to help you learn Pascal
programming, LinkSampler. And to fill the
needs of the Pascal programmer, two
Pascal utility programs to increase your
programming productivity, LinkVideo and
LinkDisk.

Link Systems backs its commitment to
quality Pascal software with fifteen years of
mainframe and micro computer
programming experience.

The Easiest Way to
Learn Pascal

@ LinkSampiler is an entertaining
Pascal learning tool, supplied with easy to
understand documentation. LinkSampler
includes a full diskette of games, math
procedures and financial programs.

LinkSampiler | will help you put into
practice what you have read in books.

£49.95

An Interactive
Pascal Utility

@ LinkDIsk fills the needs of the
programmer for manipulating individual
bytes of Pascal mass storage media.

It compares, examines and changes any
byte on an Apple Pascal disk and translates
DOS Basic into Pascal.

Compare.

This function enables you to insure thata
disk copy was performed without error, and
the copy is readable. Good for Pascal and
Basic.

Examine.

Enables you to examine and change
dataon mass storage, change data byte by
byte and alter any nibble of data.
Transiate.

Enables you to translate DOS 3.3 text
and Binary files into Pascal. £54.95

A Multi Function
Programmers Aid

@ LinkVideo saves valuable input,
output programming time, and provides
terminal independence for essential screen
functions.

® Erase to End of line.

@ Erase to End of Screen. @ Clear Screen.

@ Cursor Moves (both input and output).

@® Line and Screen Erasure.

® Filters, Validates and prompts input for
Strings, Fields, Boolean, Social Security
Numbers, Telephone Numbers, Dates,
Integers, Pseudo-Reals. £44.95

LINK®S
SYSTEMS
U.K DISTRIBUTORS:

ANGLIA COMPUTER

CENTRE

88 ST. BENEDICTS STREET,
NORWICH NR2 4AB.

TELEPHONE:
(0603) 29652/26002.

(All prices exclude VAT)

S
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NEW BOOKS
from Prentice-HallInternational

new Sams books

Applesoft Language
Brian and George Blackwood

Written specifically for Apple Il microcomputers using microsoft
language, this practical book covers each aspect of programming
step-by-step from a basic level to advanced technigues.

D£7.65 paperback 254 pages 672-21811-9

Intimate Instructions in Integer BASIC
Brian and George Blackwood

Although designed for the Appie Il user, this book is suitable, with
modifications, for any microcomputer using the BASIC language.
Sorting, flowcharting, graphics, loops, functions and variables are
covered.

[] €555 paperack 158 pages 672-21812-7

Microcomputer Dictionary: 2nd Edition
Charles J. Sippl

All definitions have been carefully reviewed in the new edition of this
popularreference book. Over 100 line-drawings and photographs
illustrate the entries.

D £11.15 paperback 606 pages 672-21696-5
The 68000: Principles and Programming

Leo J. Scanlon

Acomprehensive introduction to one of the mostpowerful new 16-bit
microprocessors, the Motorola 68000.

D£10.45 paperback 238 pages 672-21853-4

TRS-80—More than BASIC
J. P. Froelich

[[] €695 paperback c.224pages 672-21813-5

new Prentice-Hall books

The Atari® Assembler

Don and Kurt Inman

This practical book gives detailed instructions for using the Atari
Assembler Cartridge for novices with some knowledge of BASIC
programming.

[ €745 paperback 270pages 8359-0236-6

The PET Personal Computer for Beginners
Seamus Dunn and Valerie Morgan

Astep-by-stepintroduction tothe Commodore PET forbeginners with
no experience of computers.

D £7.50 hardback 256 pages 13-661835-9
D£4.95 paperback 13-661827-8

Using the UNIX System
Richard Gauthier

Thisfulldescriptionofthe UNIXoperating system discusses hierarchical
file system, asynchronous processing, over 100 subsystems and
utilities, and languages such as FORTRAN 77, FORTRAN VI, Pascal,
BASICand C.

D£14.20 hardback 298 pages 8539-8164-9

Microcomputer Interfacing

Bruce Artwick

“this book is a good, broad introduction to the interfacing problem.”
Electronics and Power

D £18.70 hardback 320 pages 13-580902-9

When People Use Computers:

AnApproach to Developing an Interface
Marilyn Mehlmann

A comprehensive guide to developing computer systems,that can be
used by non-data processing personnel.

Den.zs hardback 160 pages 13-956219-2

Prices are correct at the time of going to press but may be subject to change.

Book Orders

These books can be ordered from your bookseller or in case of
difficulty from:

Department 30,

Prentice-Hall Intemational,

66 Wood Lane End, Hemel Hempstead,

Hertfordshire HP2 4RG, England.

Please mark the numberofbooks youwish toorderinthe boxesbeside
each title and returmn the advertisement to the address above.

Name

Address

| enclose a cheque/P.O. for£

Please add 75 p per book for postage and packing. Paymentshould be
madeoutto INTERNATIONALBOOKDISTRIBUTORS. Please allow
28 days for delivery.

PC1

PrenticeMall ﬁﬁul}, Intemational

® Circle No. 111
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Palantir

Multi Processor Systems
With Hard Disc Drives

l_l L ls af

The advantages are as follows: —
1. Each professional quality terminal has its own 64K Z80A computer. In this way maximum
processing speeds are achieved, avoiding delays usually associated with multi terminal systems.

2. The hard disc drive with fixed and removable discs allows rapid access of information with a data
transfer rate 40 times faster than most floppy discs and 10 to 96 megabytes of storage. Daily
back-up of information is very rapid and takes about 3 minutes rather than the 30 to 60 minutes
involved in copying on to tape or floppy discs.

3. To provide maximum system flexibility the following options are available: — 232C serial ports
(2 are standard), ASCII parallel ports, 2 megabyte dual 8" floppy drives, number of terminals
expandable from 1 to 24 (more if required).

4. Industry standard CP/M allows access to a wealth of existing software. We will be pleased to
quote for your special requirements. Software and hardware back-up and maintenance available
throughout the U.K.

*Registered trademark applied for by Harmer Simpson (UK) Ltd.

Harmer Simpson (UK]) Ltd.

Ferrari House, 258 Field End Road, Eastcote, Middlesex HA49UZ. Tel: 01-429 1266. Telex: 929804 HARMER G. [S
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Yoursearch fortheright
price stops here.

Bargain
Offers

r

- We have recently been appointed

Il . il
) | UC o
M e Was vem ~vnsan PR

_ - agents for the Commodore VIC 20,
Cromemco why not call in for a demonstration.
Pet e ol o S I T G Bl 8};%er by post, only £199.95 including
Well known for making short operating system for single and multi
work of accounting, word processing, =~ user working. The first big system
mailing lists. A great buy from NSC. operating system to be offered on a

small system—the only system which
offers up to 63K memory space
per user.

After Sales Service

When you buy from NSC Computer
Shops you have the opportunity to take
advantage of a special service contract
on favourable terms.

Apple
You know what the Apple system “ Order by post with confidence

. . Acorn Atom Instead of calling personally at NSC
will do but you dont know the deal Computer Shops you can send cash with

we're offering. Come and see for Now available ex-stock. Special  order. Orders are despatched by carrier,
yourself. offer to ZX80 owners: We will take please telephone for details of delivery
your ZX80 in part exchange for an charges.
Atom.
Used Bargain: Second hand

ZX80's from £50. BOOKS: Send s.a.e. for our full price list,
or callin at our shop to see our wide range of
publications.

"—_“' ol — Most of our prices are heavily discounted
and therefore payment must accompany

Ralr theorder. Credit card payments will be
The exciting new 3/30 system .. accepted. Please quote credit card number

offering 5 mb of fixed disc stgrage on North Star Horizon and type of card.

brand new 5% Winchester drives. A complete word processing

64K Machine £4,313 incl. VAT. system extendible from 32K-56K

Full range of black box systems RAM, with up to four mini disc drives,

available. Rental terms available. 4MHz Z80A processor, serial and WE WILL NOT BE

arallell/O ports and extended BASIC.
Ifzull range gf accounting packages KNOWINGLY UNDERSOLD.
available. You can lease this very
popular system for as little as £25
per week.

c COMPUTER
SHOPS
Computing to suit your size.

NSC Computer Shops, 29 Hanging Ditch. Manchester M4 3ES. Ring 061-832 2269 for further information.
® Circle No. 113
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SYSTEM 4000

EPROM EMULATOR/PROGRAMMERS

P4000 PRODUCTION EPROM
PROGRAMMER

This unit provides ‘simple, reliable’
programming of up to 8 EPROMs. It
has been designed for ease of
operator use — a single ‘program’
key starts the blank check — pro-
gram — verify sequence. Indepen-
dent blank check and verify controls
are provided along with mode, pass/
fail indicators for each copy socket
and a sounder to signal a correct key
command and the end of a program-
ming run. Any of the 2704/2708/
2716 (3 rail) and 2508 / 2758 / 2516
/ 2716 / 2532 / 2732 EPROMs may
be selected without hardware or per-
sonality card changes.

2 year warranty. Price £545 + VAT:
+ £12.00 DELIVERY

VM10 VIDEO MONITOR

This compact, lightweight Video
Monitor gives a clean crisp picture
on its 10” screen. Suitable for use
with the EP4000, SOFTY and other

systems. 12 month warranty. Price
£88 + VAT, carriage paid.

MODEL 14 EPROM
ERASERS

MODEL UV140 EPROM
ERASER

Similar to model UV141 but with out
timer. Low price at £61.50 + VAT,
postage paid.

EP4000 EPROM EMULATOR/
PROGRAMMER

The microprocessor based EP4000
has been designed as a flexible, low
cost, high quality unit for emulating
and programming all the popular
NMOS EPROMs without the need
for personality cards, modules or
hardware changes. lts software
intensive design permits selection of
the 2704 / 2708 / 2716 triple rail
EPROMs and the 2508 / 2758 /
2516 / 2716 / 2532 / 2732 single rail
EPROMSs for both the programming
and emulating modes.

The video output (T.V. or monitor) for
memory map display in addition to
the built-in Hex LED display, for
stand alone use, is unique in this
type of system. This, with the double
function 28 key keypad, powerful
editing features, powered down pro-
gramming socket, buffered tri-state
simulator cable and 4k x 8 data RAM
gives you the most comprehensive,
flexible and compact systems avail-
able today.

2 year warranty. Price £545 + VAT:
+ £12 DELIVERY

MODEL UV141 EPROM 6.‘;:&

ERASER )
® 14 EPROM capacity %
Fast erase time *+

o

@ Built-in 5-50 minute timer

@ Safety interlocked to prevent eye

and skin damage

® Convenient slide-tray loading of
devices

@ Available Ex-Stock at £78 + VAT

Postage Paid

GP INDUSTRIAL ELECTRONICS LTD,

UNIT E, HUXLEY CLOSE, NEWNHAM INDUSTRIAL ESTATE,

PLYMOUTH, DEVON PL7 4JN

SOFTY %,
SYSTEMS %

SOFTY 2

LOW COST 2716
EMULATOR/PROGRAMMER

@® Direct output to T.V. @ High speed
cassette interface ® On card
EPROM Programmer @ ‘Multifunc-
tion touch keypad ® 2K Monitor in
2716 @ 2K RAM @ 128 byte
scratchpad RAM @ 2K EPROM
Emulation ® Can program 2732/
2532 in two halves @ Editing
facilities including — Data entry/
deletion, Block shift, Block store,
Match byte, Displacement calcula-
tion @ Supplied with ZIF socket,
Simulator cable, comprehensive
manual, Antistatic lined EPROM tray
and PSU. SOFTY 2 £169 + VAT
(includes p&p)

SOFTY 1

LOW COST 2704/2708
EMULATOR/PROGRAMMER

@ Direct output to T.V. @ High speed
cassette interface — On card
EPROM Programmer ® Multifunc-
tion keypad ® 1K Monitor in 2708
® 1K RAM @ 128 byte scratchpad
RAM @ 1K EPROM Emulation
® Comprehensive editing facilities
® Supplied with ZIF socket, Simula-
tor cable and comprehensive
manual.

SOFTY 1 (Built and tested)
£120 + VAT

SOFTY 1 Power Supply £20 + VAT

SOFTY 1
CONVERSION CARD

Enables SOFTY to program the
single rail EPROMs, 2508 / 2758 /
2516 / 2532. Selection of device
type and 1K block are by pcb slide
switches. ZIF Programming socket.
Supplied built and tested. £40 +
VAT.

EX-STOCK EPROMS
1-24 25-99 100 up
2732 6:50 5:75 4:95
2716 2:80 2:60 2:40
2708 2:80 2:60 2:40
ADD VAT AT 15% - POSTAGE PAID

WRITE OR TELEPHONE FOR DETAILS

TELEPHONE: PLYMOUTH (0752) 332961 (Sales) / 332962 (Technical Service). ON ANY OF OUR PRODUCTS

® Circle No. 114
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THE REVOLUTIONARY TWOSDME

SDM Computer Services are major distributors of the Intertec Superbrain
micro computer. This machine has established itself as the micro for the
serious business user . . . it is not an upgraded hobby system.
Running, as it does, under the CP/M operating system, there is a wealth of
readily avallable commercial software and SDM have their own tried and
tested suite of packages covering:
Invoicing ® Stock ® Sales iedger ®
Purchase & Nominal ledgers ® Payroll
All models are available from double density through the 1.5MB system to
the (shortly to be announced) Superbrain W6 which includes a SMB
Winchester.
Full software and engineering support when you buy from SDM.
MPI-88G — everything you need

SUPERBRAIN — built for commerce
- This printer has more standard facilities than any other at a similar price:
— RS232 serial and Centronics type parallel,
1K byte buffer
— Upper and lower case 96 character ASCIl set,
100 cps maximum
— 10, 12, 16.5 cpi and correspondence font
— High resolution graphics (vertical 72 dots/inch,
horizontal 82 dots/inch)
— 6 or 8 lines per inch paper feed
— Full forms control
All the above list and others are standard at no additional cost.

Whether it is for your Superbrain business system or any other computer
with RS232 or Centronics interfaces you cannot find a better printer.

Supplied ex stock for the amazing price of £399 plus VAT and P & P,

S.D.M. COMPUTER SERVICES

BROADWAY, BEBINGTON, WIRRAL,
MERSEYSIDE L63 5ND. Tel: 051-608 9366

® Circle No. 115

TRIDATA COMPLETE BUSINESS
SOFTWARE PACKAGES

% SALES INVOICING foruse on

% SALES LEDGER = TANDY TRS 80
s PURCHASE LEDGER % TANDY TRS 80 Mk. I
% NOMINALLEDGER  SHARP MZ-80K

% PAYROLL %k PET AND SUPERPET
% STOCK CONTROL & APPLE

Our business packages are supplied with master diskettes,
detailed operating manuals and training procedures.

For small businesses and traders with up to 700 employees,
9,999 customers and 9,999 suppliers, our proven programs
written by experienced DP professionals provide fast,
simple control, with builtin security routines for prevention
of unauthorised use, abuse or mishandling.

Over 550 Tridata business systems are now in use. Send me detailsof the Tridata Business Software Systems. |laminterestedin
PURCHASE LEDGER For TANDY TRS 80
SALES LEDGER TANDY TRS 80 Mk.lI
TRIDATA WARRANTY PAYROLL SHARP MZ-80K
Every Tridata program has a written 12 month warranty and can be NOMINAL LEDGER PET
automatically updated to conform to any legislation that may alter your SALES INVOICING SUPERPET
T STOCK CONTROL APPLE
Name
SEND THE COUPON TODAY I ComBary
OR TELEPHONE Address T
021-622 6085 TRIDATA MICROS LTD., smithfield House, Digbeth, Birmingham B5 6BS l
TRIDATA MICROS LTD., smithfield House, Digbeth, Birmingham - - - - -

® Circle No. 116
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Data commmication betuween compu
has been around since the early days of
the large Tange of 10w speed peripherals
sirost | Universally accepted serial data
e nost comnoniy used serial date ¢
ave tne RS232 VB4 standard ana the 28 ma
types the PS232,V24 15 the most common
There are six serial interfaces availabl
for the Research Machines 3807, these be
the §10-1, the $10-2, the S10-3.
510-4 and the S10-3/6
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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 have different needs; so too do individual users.

They might welcome forty character clarity for
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 —
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

to provide both, on the

familiar —or which languageslike ALGOL, FR{ a5V O 3 ILYT2VO 3 | [\ B
MICROCOMPUTER SYSTEMS

FORTRAN, and PASCAL really need.

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 380Z’s screen handling capabilities.

So we added:
[0 an 8 x 10 dot matrix, to further refine the character set;
O an additional set of 128 user-definable characters;
[J reverse video, underlining, and selective character dimming;
[0 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 3807 systems. Contact
our Sales Office for details.

RESEARCH MACHINES LTD Mill Street, Oxford OX2 0BW, Tel: (0865)49791

PRACTICAL COMPUTING January 1982
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22 MULTINATIONALS
GWPGUSTOMERS?

CWP's a long established service company
based in Rochester Row, L.ondon SW1.

C/WP Computers is an Apple authorised
level 1 service centre.

Edpple/Vnsncalc offeJ
CIWP now offers

¥ Apple 48K Europjus £599.00 ‘
; LITIN
Practlcal EOT]p gto Disc drive with controller £310.00
e
readers the chanc e :
. 130.
buy at its special prices. green monitor £130.00
v Silentype printer £160.00
Visicalc 3.3 £100.00
=
£1299.00
VAT and /nsta//at/on extra

C/WP Computers
01-828 3127
108 Rochester Row

London SWIP 1yp
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SIRTON COMPUTERS

WE HAVE MOVED TO: Unit 14, 29 Willow Lane, Mitcham, Surrey
Tel: 01-6406931/2/3

MIDAS 1: From £835
MIDAS 2: From £1,790
MIDAS 3: From £2,450
MIDAS 3HD: From £5,495

ITHACA-DPS 1: From £1,345

e QOur versatile Z80 Microcomputers are available as standard units or custom configured to your exact
specification from a comprehensive range of stocked S100 boards.

¢ Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over 80M Bytes with a
Winchester Hard Disc Unit in our MIDAS 3HD range.

e MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC, FORTRAN, COBOL,
CIS-COBOL, PASCAL and Word Processing.

e A MIDAS 3, with 64K RAM and 2M Bytes storage on two 8 drives with two Serial I/0 Ports
and CP/M 2 only £3,065

* Multi-User System (four users) — MIDAS 3 with 112K of RAM, 1MByte disc storage on two 8
drives and four Serial 1/0 Ports, and CP/M2 + MP/M — £4,250

¢ Multi-user Hard Disc System (three users) — MIDAS 3HD with 160K of RAM, 1MByte Floppy
Disc and 10MByte Winchester Disc; Four Serial I/0 Ports and CP/M 2.2 + MP/M — £5,550

¢ Printers, VDUs and other peripherals stocked to give complete package system ‘at keen prices.

Boards stocked from Ithaca, Godbout, SSM, S D Systems, Vector, Micromation, Mullen, Mountain Hardware, Hi-Tech, Video
Vector, Pickles & Trout, Cromemco, Morrow — Send for full Price List {(many available in kit form).

P B RAM Boards
Y s e Dynamic RAM 16K-64K from £205
SBC100 £265 Static RAM 16K-64K from £205
8085/88 CPU €185 Memory Manager £60
Z80 CPU 4 MHz from £180 I/é) Bpoards S —— n—
2S/4P prov 4 4K R
Sy s EPROM (15K) 2S/2P or 25/4P or 3P/1S or 4S/2P from £140
Analogue 8 or 12 bit from £220
2708/2716 Programmers from £140 Optically isolated 170 £130
Video Boards IEEE 488 Interface £350
16 fines, 32/64 ch from £114 At s
24 lines, 80 ch from £290 ff SN Sk i
High Dens Graph/8K RAM £333
Disc Controllers Hi-Tech Colour £296
Versafloppy S/D £210 Motherboards — various from £34
Doubler D/D £310 Extender Board/logic probe £39
Godbout D/D — DMA £280 Maths Board AMD 9511 £330

Mainframes

We are the sole UK Distributor for Integrand Mainframes and Disc Enclosures, available in nine models including Desk Top and Rack

Mounting, with or without provision for Disc Drives. All units totally enclosed, painted on all external surfaces and complete with
power supply etc.

Software

CP/M 1 & 2. MP/M. PL/1. C-BASIC 2, M-BASIC V5, XYBASIC, FORTRAN 80, COBOL 80, CIS-COBOL, PASCAL/Z,
PASCAL M/T, Forth, MAC, ZSID, Disassembler, Wordstar, Datastar, Magic Wand, Wordmaster, Supersort etc etc.

WRITE OR PHONE FOR CATALOGUE
PRICES EXCLUSIVE OF VAT

® Circle No. 119
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SigmalTechnical Press

The UK Software Publisher IR

New Books:

BYTEING DEEPER INTO YOUR ZX81

by Mark Harrison

The ZX81 Microcomputer is now, debatedly, the fastest selling 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 excetlent introduction to computer program ming. 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 December 1981 150 pages £4.95

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

by David Johnson-Davies

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

SOFTWARE SECRETS
Input, Output, and Data Storage Techniques

December 1981

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 a computer interact witha
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 to pics covered are:
String handling; Formatted output; Menu interactions; 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 Banks £4.50
COMPUTER PROGRAMS THAT WORK

3I'd ED. by J.D. 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 from the stage of designing the solution to a problem, through
writing the solution in Pascal, right down to entering it into 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.
090510417 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, Wilmsiow, Cheshire.

Distributed by

John Wiley & Sons Limited
Baffins Lane - Chichester - Sussex PO19 1UD England

@ Circle No. 120
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Now we never
say no

Icarus can now offer a complete range
of microcomputers from 320K~ OM

S

e

COMMANDER COMPUTERS
IEEE Communications Port with 4
RS-232 serial ports and 4 8-bit parallel
ports. Full graphics standard. Three
models. Options-techtronics emulation,
IEEE interface, D.M. A, arithmetic
processing unit, realtime interface.

MULTI-USER MULTI-PROCESSOR
SYSTEMS

SINGLE AND MULTI-USER UPGRADEABLE/

: . EXPANDABLE SYSTEMS
Designed to give unparalleled performance forone to  (ffering the disk storage capacity that's exactly right for you. Sin gle user
ilg g:f;:'sﬁ E?\f‘h terminal has a dedicated processor with 115 hines 1o take 5Ys " or 8" floppy disks giving 320K—2.4M capacity and

multi-user machines with up to 60M on hard disk.

A comprehensive new range of microcomputers so versatile that a system may be compiled for each and every micro-based
application — that’s the exciting news from Icarus. Columbia Data Systems of the USA has appointed Icarus to handle its full
range of CP/M"nd MP/M single and multi-terminal products with hard and floppy disk storage capacities. Which means that

whenever you need a microcomputer, for whatever purpose, Icarus will never have to say no.

For full details of the complete Columbia range, or if you would like to become a dealer yourself, contact

Computer Systems Ltd.

Icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209

CPIM®and MP|M®™are the registered trademarks of Digital Research. ® Circle No. 121
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THE NEW &

EXCITING
TRS80
MODEL

The Radio Shack TRS-80TM Model il is a ROM-based
computer system consisting of:
® A 12-inch screen to display results and other information
® A 65 key console keyboard for inputting programs and data
to the Computer ® A Z-80 Microprocessor, the “'brains’’ of
the system ®A Real-Time Clock ® Read Only Memory
{ROM} containing the Model Il BASIC Language (fully
compatible with most Model ¢ BASIC programs) ® Random
Access Memory (RAM) for storage of programs and data
while the Computer is on [amount is expandable from “16K"
to "48K”, optional extra} ® A Cassette Interface for long-term
storage of programs and data (requires a separate cassette
recorder, optional/extra) ® A Printer Interface for hard-copy
output of programs and data [requires a separate line printer,
optional/extra) ® Expansion area for upgrading to a disk
based system [optional/extra} ® Expansion area for an RS-
232-C serial communications interface {optional/extra)
All these components are contained in a single moulded case,
and all are powered via one power cord.

Oisc Drives Kit with 2x40 Track Drives — €599 + VAT

Disc Drives Kit with 2x80 Track Drives — £729 + VAT

Add £25 for Installation

YOUR ZX80 IS NOW NO LONGER
REDUNDANT

Upgrade your ZX80 to the full animated graphics of
the ZXB1. (No screen flicker}.
FOR ONLY £12.95 + VAT IN KIT FORM
Works only in conjunction with NEW 8K ROM from
Sinclair {Not Included).

UP GRADE YOUR SINCLAIR TO
A 16K RAM PLUS EXPANSION
BOARD WITH 3 SLOTS

This Expansion Board is designed for more than
just memory - that's why it costs more than others!

16K £69 + var 4K £49 - var

]
MICROLINE 80

80 cps Uni-directional ® Small size: 342 (W} x 254 [D) x
108 (H) mm. ® 160 Characters, 96 ASCll and 64 graphics ®3
Character sizes: 40, 80 or 132 chars/line @ Friction
and Pin Feed @ Low noise: 65 dB ®Low weight: 6.5 kg

MICROLINE 82 £449 +vat
#380 cps Bi-directional logic seeking ® Small size: 360 (W}
x 328 (D} x 130 (H) mm. @ 160 characters, 96 ASCIl and 64
graphics, with 10 Natlonal character-set Variants. ®4
Character sizes: 40, 66, 80 or 132 chars/line. ® Built-in
parallel and serial interfaces. ® Friction and Pin Feed
® Low noise:  65dB @ Low weight: 8kg

£779 + var

MICROLINE 83
® 120 cps bi-directional logic seeking ® 136 column printing
on up to 15in forms ® Small size: 512 (W) x 328 (D} x 130
{H) mm. @160 characters, 96 ASCI| and 64 graphics with 10
National character-set variants ® 3 Character spacings: 5, 10
and 16.5 Chars/in. ® Built-in paraliel and serial Interfaces
® Friction and Pin Feed ®Low noise 65dB ®Low
weight: 13 kg

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

OMPUKIT UK1O1

* 6502 based system — best value for
money on the market. # Powerful 8K
Basic — Fastest around = Full Qwerty
Keyboard « 1K RAM Expandable 1o 8K
on board. « Power supply and RF
Modulator on board. # No Extras
needed Plug-in and go # Kansas City
Tape Interface on board. # Free
Sampler Tape including powerful
Dissassembler and Monitor with each
Kit. # 1f you want to learn about
Micros, but didn’t know which machine
to buy then this is the machine for you.

d Program Your

ComPuKT WITH At

THE FEATURE
s
MADE IT THE m AT

ursor, Sc, re
Sa ve Dat,

KIT ONLY £99.95 +var

Butld, Understand an

tlay.
own Computer for only 8 small outlay

Fully Assembled — £149 + VAT

NEW MONITOR IN ROM

available separately at £7.90 + VAT,

Improved Basic function — revised GARBAGE routine. Allows correct use of STRING ARRAYS £4.90 | ¢48.

This chip can be sold separately to existing Compukit and Super board users

+VAT

FOR THE COMPUKIT

GAME PACKS - 1). Four Games £5.00

Assembler Editor £14.90
2). Four Games £5.00

3). Three Games 8K only £5.00

Super Space Invaders (8K) £6.50 Chequers £3.00 Realtime Clock £3.00

Case for Compukit £29.50

It’s a new kind of musical instrument. A computer controlled
synthesiser that helps you create, play and arrange composi-
tions that normally take years of musical training

WE ARE NOW STOCKING THE
APPLE Il AT REDUCED PRICES

AUTOSTART
EURO PLUS

Getting Started APPLE |l is faster, smalier, and more
powerful than its predecessors. And it's more fun to use 100
because of built-in features like:

®BASIC The Language that Makes Programming Fun.
® High-Resolution Graphics (in a 54,000-Point Array) for
Finely-Detailed Displays. ® Sound Capability that Brings
Programs to Life. ® Hand Controls for Games and Other
Human-input Applications. ® internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per-
formance in a Small Package. ® Eight Accessory Expansion
Slots to let the System Grow With Your Needs.

You don’t need to be an expert to enjoy APPLE II. Itis a
complete, ready-1o-run computer. Just connect it to a video
display and start using programs {or wniting your own} the
first day. You'll find that its tutorial manuats help you make it
your own personal problem solver

ACORN ATOM

UNIQUE IN CONCEPT —
THE HOME COMPUTER
THAT GROWS AS YOU DO

Fully Assembled £149 + vAT

Special features include ® Full Sized Keyboard ©

Assembler and Basic ® Top Quality Moulded Case ® High

Resolution Colour Graphics ® 6502 Microprocessor

40 pin Expansion Jumper Cable £8.50

All Prices exclusive VAT

THE VIDEO GENIE SYSTEM

Ideal for small businesses, schools, colleges, homes. etc
Suitable for the experienced, inexperienced., hobbyist,

EG3000
Series

WITH
NEW
EXTRA
KEYS!

© 16K user RAM
plus extended 12K Microsoft
BASIC in ROM @ Fully TRS-80 Level Hl
software compatible ® Huge

range of software already availabie ® Self contained, PSU,

UHF modulator, and cassette ® Simply plugs into video

monitor or UHF TV @ Full expansion to disks and printer
® Absolutely complete — just fit into mains plug.

The Video Genie is a complete computer system, requiring

only connection to a domestic 625 line TV set to be fully

operational; or if required a video monitor can be connected

to provide the best quality display. 51 key typewriter style

keyboard, which features a 10 key rollover. Supplied with

the following accessories:- ® BASIC demonstration tape;

® Video lead; ® Second cassetee lead; ®Users manual;

® BASIC manual; ® Beginners programming manual. Write

useful programs in the BASIC computer language yourself.

HITACHI
PROFESSIONAL
) MONITORS

70 — £129 £99.95
12" — £199 £149

® Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. ® Stable picture Even played
back pictures of VIR can be displayed without jittering.
® Looping video input Video input can be looped through
with built-in termination switch. ® External sync opera-
tion (available as option for U and C types) ® Compact
construction Two monitors are mountable side by side in a
standard 19-inch rack.

SHARP
PC1211

- soBes + VAT
ce@Etensts £79.90
cet et ena® COMPUTER
TR s ™ POWER THAT

ONCE FILLED A ROOM
CAN NOW 8E CARRIED IN YOUR POCKET!

Delivery is added at cost. Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order

“Europes Largest Discount
Personal Computer Stores"”

Telephone: 0101 714 5472526

quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number

MAIL ORDER AND SHOP:

CREDIT FACILITIES ARRANGED - send S.A.E. for application form.

14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
OPEN (BARNET) — 10am - 7pm — Monday to Saturday
311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN (LONDON) — 10am - 6pm — Monday to Saturday
# IRELAND: 19 Herbert Street, Dublin 2. Telephone: Dubliin 604155

. COMPSHOP USA, 1348 East Edinger, Santa Ana, Califormia, Zip Code 92705

TELEPHONE SALES
OPEN 24 hrs. 7 days a week
01-449 6596

@® Circle No. 122
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Horses for courses they say. We could not
agree more.

That is why we have a flexible stable
when it comes to helping businessmen choose a
micro-computer system.

We need to know something of your
business before we can advise you on making the
final selection of the relevant system.

Once we have done that we move very quickly:-

We will provide a full demonstration,
and if off the shelf business packages do not meet
your particular needs, we will design special
computer systems that do.

We will train you and your staff.

We will arrange finance — hire purchase
or leasing.

We give a full after sales advisory service,
and naturally, we offer rapid servicing and
comprehensive maintenance contracts.

The best way for us to demonstrate our
capabilities, is for you to tell us about your
business needs.

One thing is certain.

It is odds-on that between us we will
arrive at the best bet.

Write or telephone for further information to:

_MICRQ | lisroFaciities Limited,
FACILITIES

Middlesex TW12 1NJ
01-979 4546 and 01-941 1197
A member of the MF Group of companies

Micro-Facilities Ltd, FREEPOST,
Hampton, Middlesex, TW12 1BR
Tel: 01-941 1197 or 01-979 4546

Please Tick As Applicable
Please Send Me Further Details
Please Have Your Consultant Call Me

Name Mr/Mrs/Miss

Address

Post Code /
Tel ~

FREEPOST — NO
STAMP NEEDED _~~

P.C 02-DR




CP’M 280/8080 SOFTWARE

SUPeLSo/f NnOW On
mail order from

EXCLUSIVE EUROPEAN DISTRIBUTORS

¢C'" COMPILER

The compller supports most of version 7 Unix
standard '"C''. Macro expansions. Include files.
Inline assembly code. The object code may be
ROMed. Programs may be ORGed for any location.
Completely dynamic memory allocation is support-
ed. A two pass compiler, the first (fass of the
compiler produces an intermediate code. Pass two
contains both the translator and the optimizer. An
important feature of the compiler Is that assembly
code is produced. This means that ‘*hand optimiz-
ation'’ of critical sections is possible.

Requires: 48K CP/M, (more recommended)

**C" compiler: £115.00 Manual only: £15.00
Z8000 cross-comgiler: £265.00 (CP/M'to 28000
code, requires Z8000 assembler)

Manual only: £15.00

FORTRAN |V & RATFOR

The SSS FORTRAN compiler is fast, efticient, and
complete (full 1966 ANSI standard with extensions).
The RATFOR compiler compiles into FORTRA|
allowing the user to write structured code while
retaining the benefits of FORTRAN.

Many advanced features supported; complex arith-
metic, character variables, and functions.

SSS RATFOR allows the use of contemporary
structured programming techniques. REPEAT . ..
UNTIL HILEIF ... THEN ... ELSE

SSS RATFOR is supplied with source code.
Requires: 32K CP/M, 280 only

§SS FORTRAN £140.00
RATFOR £65.00
RATFOR manual only: £5.00
FORTRAN manual only: £15.00

BASIC Z8000 (available for Z8000 only)

BASIC Z8000 [avallable for Z8000 only]

Is a superset of standard BASIC. Accepts the most
{Jopular syntax, it also supports many extensions to
he language.

Among the extenslons are:

WHILE/WEND Randomdisk 1/0 CHAIN CALL
LINE INPUT ON ERROR PEEK POKE
Also supports the complete range of built in string
and numeric functions.
Re?ires: 48K CP/M
£265.00 Manual only: £15.00

FORTH

StackWork's FORTH is full, extended FORTH

Interpreter/complier that produces COMPACT,

ROMable code. As fast as compiled FORTRAN, as

easy to use as Interactive BASIC.

SELF COMPILING (includes every line of source

code necessary to re-<compile itself); EXTENSIBLE,

gdd functions at willg; CP/M COMPATIBLE; 280
8080 ASSEMBLERS Included.

£115.00

‘TINY’ PASCAL
ghe Chung/ Yuen Tiny Pascal is a subset of standard
ascal.

Random & sequential disk 1/0. Compiles completely
to 8080 native code. WHILE, REPEAT/UNTIL,
FOR, CASE, IF . . . THEN . . . ELSE, PROCED-
URES, FUNCTIONS, ARRAYS. Source code Is
provided to the entire compiler and run-time library
with each discette.
Requires: 36K CP/M
£60.00

Manual only: £15.00

Manual only: £5.00

Z8000 ASSEMBLER
ZAP cross assembler allows the user to translate
28000 assembly language programs into object files
using any CP/M-80 system and down-load those
Erograms to a 28000 for execution.

xpressions are 32-bit long. Literals may be char-
acters, strings, or numbers in various radices.
Requires: 56K CP/M
£270.00/£15.00

DIAGNOSTICS |

DIAGNOSTICS | Is a complete program package

designed tocheckevela/ major area of your computer.

*Memory Test eCPU Test (8080/8085/Z80)

ePrinter Test eDisk Test *CRT Test

Requires: 32K CP/M

£52.00 Manual only: £10.00

DIAGNOSTICS Il

As DIAGNOSTICS | with extensions.

Every test is ‘‘submit'’-able. All output can be

directed to a log file for unattended operation. A
uick-test has been added for quick verification of

the working of the system.

Memory test includes: Default to the size of the

CP/M Translent Program Area Printout of a
raphic memory map Burn in test Bank select-

fon option Memory speed test.

A Spinwriter/Diablo/Qume test has been added.

Serial interface onlh

Requires: 32K CP/

£65.00

DISK DOCTOR
DISK DOCTOR for CP/M: a grogram to recover
‘'crashed’’ discettes AUTOMATICALLY!
DISK DOCTOR does not require any knowledge of
CP/M file structure! If ¥ou can operate CP/M, then
ou can use DISK DOCTOR.
erifles discettes and locks out bad sectors without
touching the good files that remain. Coples what-
ever can be read from a *‘crashed’’ file and places it
into a good file. Copies discettes without stopping
for bad sectors. ‘'Un-erases’ files.
Requires: 48K CP/M. Two drives are needed for

complete operation.
Manual only: £5.00

Manual only: £10.00

TERM Il

The TERM 1} subsystem Is an interactlve program
allowing any CP/M computer to communicate with
other TERM Il user and other computers in general.
Users may ‘‘talk’’ easily to one another. Users may
transmit selected ASCI! files to one another and
with an external computer system by emulating an
ASCIt terminal.

TERM Il will perform, under user control, character
translation.

TERM ] is distributed as an 8080 assembler source
file and requires the user to patch the modem ports
into the program.
Requires: 32K CP/M
£115.00

UTILITY PACK | .
Utllity Pack | is a collection of versatile general
purpose routines that can speed program develop-

Manual only: £10.00

ment. . L]
*GREP: Searches a list of files for the specified
string. *CMP: Compares two files and displays
the differences. -Ag: Archlver. Puts many files
into one large file which has its own directory.
*SORT: In RAM varlable length record shell sort.
Requires: 24K CP/M Py

dgitaldeviceslio

UTILITY PACK 2
Translates one user defined set of characters in a
list of files to another set.

Replaces every occurance of one user defined string
in a list of files with another string.

Compares two source files and displays the
minimum number of differences.
Concentrates a list of files.
Requires: 32K CP/M

NEMESIS/DUNGEON MASTER

An adventure in NEMESIS is a quest that brings
ou to the shadowy edges of imagination and the
orefront of game technology. You alone can help
your character to grow in power from person to
demigod.

Based on asynchronous time Input. (Game does not
wait at the prompt tine for you).

Maintains a complete map of your character’s
travels and displays it on your CRT as you play.
Comes with a 10 level dungeon, but Dungeon
Master allows you to create many different dun-
geons by editing and constructing the necessary
elgrlnt)ents (maze map, item table, and monster
table).

Requires 46K CP/M and a terminal with cursor
addressing, clear line, and clear screen functions.
NEMESIS: £35.00 Dungeon Master: £32.00
Manuals only: £5.00

ENCODE/DECODE I/11

ENCODE/DECODE is asophisticated coding system
for CP/M. The coding techniques used include:
Essentially, one codes files when they are not
needed and decodes the files when access is re-
quired. Access is inhibited in two ways. First, there
is a user defined password. Second, the user defined
combination is needed to decode a file. There are
10,000,000,000 possible combinations!

The essential difference between | & 1l is that a
second hash is done using the user supplied
combination.

Requires: 32K CP/M

£45.00

ENCODE/DECODE I: £40.00
ENCODE/DECODE II: £65.00
Manuals only: £15.00

Software available from stock on North Star 5.25in
SS/8D, (occasionally on DS/DD), 8.00in IBM 3740,
and on Superbrain DD/QD, other formats available
please enquire.

Cash with order please. Post & Packing at £1.00 per
iten:, plus VAT at 15%. All orders sent 1st class
post.

The manual cost Is deductable on subsequent
software purchases.

Technical advice HOT-LINE (0892) 20307, answered
only when technician available.

BARCLAYCARD, ACCESS, DINERS CLUB,
AMERICAN EXPRESS, ACCEPTED.

| digitdl devices|id

134 LONDON ROAD - SOUTHBOROUGH - KENT-
Tel:(0892)37977-9 39546-9 Telex:95582

280 and ZB0OO are trademarks of Zilog Inc. CP/M s the trademark of Digital Research UNIX Is the trademark of Bell Laboratories
C BASIC 2 is the trademark of Compiler Systems Prices exclusive of V.A.T. £1.00 p & p per item
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TRS 80 MODEL Il
UAL DENSITY DISK DRIVES

INTERNAL DRIVE PRICES CAPACITY EXTERNAL DRIVE PRICES

1 x40 TRACK DRIVE
2 x 40 TRACK DRIVES
1 x 80 TRACK DRIVE
2 x 80 TRACK DRIVES

£236
£440
£299

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

184K BYTES
368K BYTES
368K BYTES

2 x 80 TRACK DRIVES £729

2 x 80 TRACK DOUBLE

SIDED DRIVES

£999

737K BYTES

1474K BYTES

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

EXTERNAL 2 DRIVE CABLE

£569
16.50

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: 016247174

COMPSHOP LTD.,
14, Statsion Road,
New Barnet, Herts.
Tel: 01-441-2922

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

Tel: 01-262.0387

COMPSHOP LTD.,
19, Herbert Street,
Dublin 2

Tel: 604165

LONOON COMPUTER
CENTRE, 43, Grafton
Way, London W1,
Tel: 01.388-5721

N..C.

61, Broad Lane,
London N15.
Tel: 01.8080377

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

Tel: 01689-1280

P J EOUHPMENT LTD.,
3, Bridge Street,
Guildford

Tel: 0483-504801
R.D.S. ELECTRICAL
LTD., 157-161, Kingston
Road, Portsmouth

Tel: 0705812478

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

Tel: 0424431849

MICROWARE
COMPUTING
SERVICES, 57, Queen
Charlotte Street, Bristot
Tel: 0272-279560

BLANOFORO
COMPUTERS, Higher
Shatisbury Road,
Blandford Forum
Tel: 025853737

TAPE SHOP

32 Viaduct Road,
Brighton,

Tel: 0273-609099
PARWEST LTO.,

18 St. Mary Street,
Chippenham .

Tel: 0249.2131

COMPUTER SHACK
14, Pittville Street,
Cheltenham.

Tel: 0242-584343
ENSIGN,

13-19, Miiford Street,
Swindan, Wilts,

Tel: 079342615
TANDY
GLOUCESTER,

13, Clarence Street,
Gloucester

Tel: 0452-31323
COMSERVE,

98, Tavistock Street,
Bedtford

Tel: 0234-216749
CLEARTONE
COMPUTERS, Prince ot
Wales Ind. Estate,
Abercarn, Gwent
Tel: 0495-244555
EMPRISE LTD.,

58, 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,
Tel: 0253-27590
AMBASSAOOR
BUSINESS COM.
PUTERS LTD.,

Ashley Lane Works,
Shipley, W. Yorks

Tel: 0274595941
Q-TEK SYSTEMSLTO,
2 Oaltry Close, Old
Town, Stevenage, Herts
Tel: 043865385
COMPUTER & CHIPS
Feddinch Mains House,
St. Andrews, Fite,
Scotland

Tet: 0334-72569

35 Walnut Tree Close, Guildford, Surrey, GU1 4UN.

NORTH WEST
COMPUTER
CONSULTANTS LTD .,
214 Market Street,
Hyde, Cheshire

Tel: 061-366-8624

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

Tel: 0625-22030

KARADAWN LTD.,
2 Forest Way,

Great Sankey,
Warrington,

Tel: 0925572668

PHOTO-ELECTRICS,
459 London Road,
Shetfield.

Tel: 0742-53865

ARC ELECTRONICS,
54, Heron Drive, Sandal,
Nr. Waketield,

W. Yorks WF2 6SL

Tel: 0924-253145

VICTOR MORRI{S
LTD., 340 Argyle
Street, Glasgow,

G28LY
Tel: 041-221-8958

THOMAS WRIGHT LTD.,
Thorite House,
Laisterdyke,

Bradford.

Tel: 0274663471

GNOMICLTD.,
46, Middle Street,
Blackhall,
Hartlepool,

Tel: 0783-863871

BRIERS COMPUTER
SERVICES, 1, King
Edward Square,
Middlesborough,
Cleviand.

Tel: 0642-242017

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

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

Tel: 0632874871

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

Tel: 041-332-7642

Please add VAT to all prices.

CUMANALTD

Delivery at cost will be advised
at time of order.
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Quality Support for ZX ¥ Atom

THE ZX80 MAGIC BOOK *With 8K ROM/ZX81 Supplement*

Games programs, computer music, converting programs
written in other BASICS, improving the picture
RAM & 1/0 circuits, and much more

This memory is made for your AtOM
OR OTHER 1MHz 6502/6800/6809 SYSTEM
" ,‘b iy

Fh

GETTING ACQUAINTED WITH YOUR ZX81
75 + programs including Draughts; by Tim Hartnell

MASTERING MACHINE CODE ON YOUR ZX80/81

180 pages of immense value to beginner and expert alike.

32K byte
MZ163B + colour
encoder mounted in ATOM

THE ATOM MAGIC BOOK

A wealth of games and other programs: storing speech in your ATOM,
converting programs written in other BASICs tape recoding hints,

and many more useful hardware tips. £5.50

16 or 32K BYTE VERSIONS

Expand your ATOM to 28 or 38K RAM
GETTING ACQUAINTED WITH YOUR ACORN ATOM

ideal for Word Pr ing, Chess prog and Business Software. By Tim Hartnell and Trevor Sharples.80 programs including
Draughts! £7.95

Fully Compatibte with other Acorn ATOM software and hardware
23+23 WAY ZX80/81 EDGE CONNECTOR SOCKET £350

23+23 WAY ZX80/81 GOLD PLATED PLUG EXTENSION £3.50
32+32 WAY DiIN41612 ATOM BUS CONNECTORS:

Versions available to fit inside the ATOM while still
leaving room for other extensions such as the Acorn ATOM colour
encoder board.

Eurocard rack mounting types also available PCB plug with 80° PCB terminals £2.85

Wire wrap/solder socket £4.50

ATOM BUS BUFFER IC SET
DP8304+2x 81L595 + 74LS30 £7.55

Fully buffered address & data busses.

PRICES: INCLUDING U.K. P&P &15% VAT

MZ163A 16K Bullt & tested to fit Inside ATOM'S case £59.50 ALL PRICES INCLUDE U.K.P&P
MZ1638 32K ,, _. £74.00 a8 _VISA_ +15% VAT WHERE APPLICABLE.
MZ163C 16K Buibt & tested, Eurocard rack mounting £62.00 [ioww-o| gl PAYMENT WiTH ORDER PLEASE.

MZ163D 32K £76.50 '

™ o o M
MZ163E Bare PCB to build any of above with data £23.00 ;ssefos‘ggsLJ?Tel75(2:;'8‘:':1"”1‘:"’2:;' :A?;:d:’;:;
MP100 DC/DC converter; powers any MZ163 board from L :

unreguiated 8V supply such as the ATOM mains adaptor £8.50 -- - -
S.A.E. for further details. ' I m = DA‘

@ Circle No. 126
Icno-e UK Subscription Dept.

24 Woodhill Park  Pembury Tunbridge Wells Kent TN2 4NW

WE ARE PLEASED TO ANNOUNCE that MICRO-80is now available in the UK in
CASSETTE EDITION.

Each month we publish at least six programs for the TRS-80 or VIDEO GENIE
and. ..

SUBSCRIBERS may now have the benefit of receiving their programs on cassette
for IMMEDIATE LOADING.

WE ARE ALSO CONTINUING our special offer of a FREE cassette program to all
new subscribers who complete the coupon below — even if you order a
subscription to the magazine only.

Please enrol me for an annual subscription and send me my FREE cassette program.

I enclose £16.00 [] (magazine only) or £43.60 L] (magazine and cassette edition).
(enclose your cheque/P.0O. made payable to MICRO-80 and send to the above
address)

Software offer, and cassette edition prices applies to U.K. residents only. Overseas
subscription rates on application.

BLOCK CAPITALS PLEASE
/ACRITESS 5 ol oo ot o ololol o R I TS el R W BT o ol o O
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HOW TO GET MORE FROM
MICRO

"YOUR

CP/M* Courses for
micro computer users

OBJECTIVES

To familiarise the new user with the operation of the typical hardware
attached to a disc-based Z80 microprocessor system.

To give the user an understanding of the facilities available in the
operating system CP/M, of its management of disc files, and of its
adaption to different hardware configurations.

To give the user hands-on experience which enables this knowledge
to be put to practical use.

To acquaint the user with the range of programming languages and
packages which are compatible with CP/M.

Programming in Basic
OBJECTIVES
To give the student a thorough understanding of the BASIC language.

To enable the student to put the knowledge gained into practical use,
facilitated by hands-on sessions and practical exercises.

Programming in CIS Cobol**

OBJECTIVES

To give a sound knowledge of the Ansi '74 Cobol programming
language, highlighting differences between various dialects
particularly CIS Cobol.

To provide an understanding of structured programming techniques
as used in CIS Cobol.

Programming in PASCAL

OBJECTIVES

To provide an understanding of structured programming techniques
as used in PASCAL.

To give a thorough knowledge of the PASCAL programming
language.

To provide practical experience in using PASCAL on a
microcomputer.

CONTACT:

The Courses Secretary,

Computer Training & Education Centre Ltd,
102-108 Clerkenwell Road,

London EC1. 01-251 4010.

*CP/M is the T/M of Digital Research Corp.
1+ Wordstar is the T/M of Micropro International Corp.
**CIS Cobol is the T/M of Microfocus.

PRACTICAL COMPUTING January 1982

A ‘must’ for Micro Users.
Learn how to get the most
out of your system.

Wordstar t
Wordprocessing

OBJECTIVES

To give the user an understanding of the facilities available in the
Wordstar/Mailmerge Wordprocessing System.

To give the user hands-on experience which enables this knowledge
to be put to practical use.

INTRODUCING
COMPUTERS

A series of 1-day courses
for businessmen

AN INTRODUCTION TO COMPUTERS

MANAGING COMPUTERS IN YOUR
BUSINESS

MANAGING WORD PROCESSING IN
YOUR BUSINESS

(Course fees include lunch)

A wide range of hardware is available for practical work.

A professional organisation with first
class training facilities in central London.
Please send me further information on the above courses
Name ..
Position ..
Company ... ...
Address ...............

® Circle No. 128
29



INVOYATIVE

TRS-80 SOFTWARE

Word Processing? You need a

SPELLING CHECKER

This is an example of a teit beirg checked by
HEXSFELL, The text scrolls up the screen as it is checked. When
an error is detected, 4o have three choices.

1) REFLACE the ircorrect word. The replacement word
is INSTANTLY RE-CHECKED for correctrness, then irserted in the
te:t,

2) The word is correct, leave it as it is.

3) Leave the word as it is, AND tell HEXSFELL to
LEARN this word for future reference, with just one keystroke.

Your dociwment is ready to print as soom as HEXSFELL
is finished, The word in error e.g, X

NORD IN ERROR:  misstake
CONTINUATION ¢ is shown in contert, includirg contirmation

FRESS:  R) REFLACE WORD  S) LEAVE AS IS L) LEARN WORD

HEXSPELL
zaps those snaeky typos

HEXSPELL shows you the errors right where it finds them, then instantly checks your
corrections to make sure they ARE correct! When HEXSPELL is finished the corrected
document is ready for printing. HEXSPELL comes with a 20,000 word list, with room for 8000
more! Just one keystroke teaches HEXSPELL a new word. You can even clear the memory and
teach HEXSPELL a complete new language.

Hexspell is suitable for the TRS-80 Model | or Video Genie | or |1 with 48K and 2 disk Drives
and was written by Hexagon Systems, Canada.

Hexspell £39.00 + V.A.T. = £44.85

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

MOLIMERX LTD.

A. J. HARDING (MOLIMERX)

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

TEL: [0424] 220391/223636 TELEX 86736 SOTEX G

® Circle No. 129
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WABASH ~=
FROM = | <
(8! ° o

»ASTOUNDINGLY LOW PRIC
»Performance Guaranteed up to 5 years.

»Same-day dispatch of all orders from
our massive all-format stocks.

2YEAR
PERFORMANCE
GUARANTEE

CPS CPS
CONTRACT SPECIALIST
SUPPLY SUPPLIES

For volume users of flopp Preformatted discettes are
WabaSh 5%" Fl()ppy wabaSh 8"[“10[)[))’ discs\f CPS’ buslk iupply co¥1- available for many dedicated
. | tract prices are so low as to { word processors including
Postage-Packmg.Hub Rings | verge on the indecent! AES, PHILIPS, OLIVETTI,
/ AND Plastic Library Case AN e g gt
UL g BARGAIN — i
with every 10discettes.... WE OFFER NEGOTIATED 77 TRACK

OR QUANTITY CALL-OFF! | Ziceres instock NOW a1 CPSL
=i . 5 No need to be stuck with )
w Free LOCklng ABS PlastiCs | cases and cases of discs - we ld-l'crd-sfefc::ﬁred
H —_— will deliver in quantities and orr- -
Secur”y Case E \ S atl intervals to suit you! K =
with every ; =

50 & 100 For today's ultra-

discettes! comtpetl ive
. : uotes....
Over 40 different formats available ghone'
INCLUDING I1BM-BURROUGHS:-WANG P

24hour Securicor service
ON ORDERS OF 50 PLUS e®

| @ 021707 3866 FOR SPECIAL PRICES
021707 3866 FOR SPECIAL PRICES

Telex: 312280 CPS G

CPS(DATASYSTEMS|LTD

Third Floor, Arden House, 1102 Warwick Road
Acocks Green. Birmingham 827 6BH

A member of the CPS Computer Group
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What would I dowith acomputer?

GOLF ORBIT » o
TO 3/3 MRA. U JONES
FREFERENCE OATE BALANCE 67 HILL STREET
BALANCE AT 14 £1.00 NEWTOWN
12001 3h £30100 POWYS
12002 ah £28600 WALES
12003 5/1 £26100 NEWTOWN
& - END OF STATEMENT CEEE T .
= PRESS ANY KEY TO CONTINUE
Pluy golf. Estimate your drive force *Flummox your Bank Manager by keeping *Keepihe rundown onfriends. everything Play Orbitand captain a spacecrafl.
on the fuirway. your finances at your finger tips. from their telephone numbers to birthdays.
LUES TONEEIIREC O RE C MONOAY G.B. OEFINITIVES STAMPS
1000 AM GO TO POST OFFICE
746 + 967 11.00 AM COFFEE WITH N7 e PUCD

UM Fu. Gu

MRS JONES
£7900 £750 £370

12.00 AM LUNCH

*Keepa diary of future appoiniments *Catilogue all yous collections *Teach the childre n multiplication
and pastevents. {rom coins to stamips. and play trunsal the same time.

Teach the chiidren maths from
Duvision to Volume.

rp

Or wilthina week you can write your own All you need 1o know for £14.95 Anda great range ol books and magazines 10 help you become an expert.
complex programs.

You'll be surprised how much you can do
with a personal computer and even more surprised The ﬁrSt per Sonal
at how little it costs.

We made it our business to find not only the best- Computer that
value-for-money computer on the market, but a}so the Only ac ds up tO

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 ZX8l. £69 95
The Sinclair ZX81 is a masterpiece of design.

Which is why it can carry out programs you'd

normally expect from more expensive computers.
Although the ZX8l is fastand powerful,

it’s also simple to use. Within hours you can learn to run pro-

grams and within a week you could be writing your own

complex programs. All you need is your own TV g

(any model that receives BBC2) and a cassette C

16K R AM pack expands the memory
capability by 16 times. £49.95.
*These programs require this unil.

player when using pre-programmed cassettes. g:;?;-;g;',:;"
And W.H. Smith have a range available from (& 12 Computer Cassettc_

£3.95 each. N

| . TN / e
So take your first steps in computing at gk
W.H. Smith and make your life easier to run.

WHSMITH

Prices correct at time of going to prcss

Available at these branches only:- Altrincham - Basildon - Bedford - Birkenhcad - Bimningham - Bolton - h Brdckncll BmdlonjBroadway Bradfoanlrkylc Brent Cross - Brighton - Bristol Broadmead - Bromley
Burgess Hill - Bumley - Cambridge Lion Yard - Canterbury - Cardiff - Carlisle - Chatham - C - Chester - hy - Ch - Coventry - Crawley - Croydon - Darlington - Derby - Doncaster
Ealing Broadway - Eastbourne - Edinburgh - Eltham - Exeter - Gloucester - Guildford - Elammersmith - 11anley - Harrogalc Hartlepool - HemelHempslead HolbomCm:us HuII Ilford lpswmh Kensmgton |ddermmsler

King's Lynn - Kingsway - Learnington Spa - Leeds - Leicester - Letchwonh Lcwnsham Lincoln - Liverpool - Loughborough anesloﬂ Lulon
Milton Keynes - Newcastle * Newton Abbot - h - Norwich - } - Nottingham Victoria - O + Oxford - Plymou(h Ponlcfmcl Poole - Portsmouth - Pumey Readm - Richmond
Romford - Salisbury - Sheffieid * Slough - SOlIhLI“ Southampton - Southend - Staﬂord Staines - Stevenage - Stockport - Stockton - Slr.nford East- Streatham - Sunderland - Sutton Coidfield - Swindon - Taunton - Telford - Watford
Winchester - Woking - Wolverhampton - Wood Green - Woolwich - Worcester - Worthing - Wrexham - York.
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The model of good business.

lSL AN ¢
CDMDUTEFI

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.

PRACTICAL COMPUTING January 1982

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.

1RANSAM

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

@® Circle No. 132
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ACORN
TEACHERS SEE
THE SUPERB
ECONET
CLASSROOM

NETWORK NOW R Rl TEAR ot

e MITSUB 1
ON SUBISHI B/W 12 TV

£54.90
ATION

DEMONSTRATIO MONITORS 2

9"O.P.C. GREEN £9500
9 APF B/W ..£85.00
9" HITACHI B/W £112.17
12"BMC .. £159.00
12" NEC GREEN . £159.00
12" NEC COLOU 1£579.00
1% DECCA COLOUH Fi £250.00
14 JVC COLOUR MONITOR ... ... £330.00

COLOUR TV'S v
FERGUSON, J.V.C.,
MITSUBISHI,

. PANASONIC,
TOSHIBA.

SHARP COMPUTERS

PC 1211 Pocket Computer
MZ80K (48K) Computer
MZ80B (64K) Computer
P3 Dot Matrix Printer

P5 Dot Matrix Printer .
MZ80 1/0 Interface Unit

..£74.90
Phone for
cheapest price
. .£379.00
.£415,00
..£82.00

(please add VAT to prices above)

LS
3

Superior Sustems Lid. =

L4

{Plgase add VAT to prices above)

Mail Order Accessories

All items listed are availabie tnrough our tast efficient man oraer service. If you ﬁpo our prices
are not competitive then we will be pieased to match any genuine offer in this magazine.

P & P Rates: a 0.75, b 1.00, ¢ 1.50, d 2.50

ACORN

Floating Point Rom . ..20.00

Memorg Chips
Magic

Printer Dnve

Printer Butter

Utili

VD

Maths Pack .
Games Packs 1 to 7
Word Pack Rom .

APPLE

ea 1.95

..5.50
..8.00
.2.50

110.00
.10.00
.10.00

10.00

..26.00

(Plsase ring for software not listed) .

Visicalc {new 16 sector)
Visiplot . ..
Visitrend/Visiplot
Visidex

Ciscobol . ...

.111.00
.100.00
144.00
111.00
.475.00

Desk Top Plan ..65.00

Micro Modeller

.425.00

APM .121.00
Writer ....... .39.00
Magic Window .79.00

BOOKS

(Send SAE for full list)
Acorn Magic ..

Microsott Basic

Basic Basic .

Learning Level il

Basic Handbook
Introduction to Pascal .
Programming in Pascal
CP/M Handbook . .
Prograrznmmg & Inledacmg

Programming the 66 02
Basic Computer Games .
Basic A Unit for
Secondary Schools .
More Basic Computer Games
Making Most of ZX80
Machine Language
from ground up
Getting Acquamted with
your VIC 20 . -
Getting Acquamted ‘with
your Acom Atom .
ZX81 Companion
ZX81 Pocket Book ...
MEMORY CHIPS
4116 (Apple, Sharp)
2114 (Acorg ;
4027 (%2 K Sharp) .
VIDEO GENIE

Sound Mod .
Colour Mod

Synthesiser ... .
EG 3013/RS232 . e

3946
. 45.00

15.00

Lower Case . .35.00

Dust Cover .
Invaders

Please add P & P and then VAT at 15%_

(Zero VAT on Books)

..5.55

13.00

PP DO R
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000
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b
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Biorhythm

Battle Of Britain
Pinball

Pools

Imon

Sargon Il chess
Startrek

Z chess 3 .
Adventure Sampler
Adventure 1 to 9
Haniball

Android Nim
Tables

SHARP

CE 121 Cassette Interface ...
CE 122 Printer Interface
Editor Assembler

Machine Language Pack
Pascal Interpreter (MZ80K)
Speed Basic

Biorhythm

Autocross

Hanoi

Fox & Geese

Four in a Row

Moonlander

Composer

Bank Account

Posiedon . ...

Address Book

Anagrams .

Dust Cover

P3 Printer Dust Cover
Picture Count ... ..

Count & Add

Match the Word

Character Match

Head On

..7.50
.13.50
.13.00
.13.50
.23.10
.25.00

.9.50

.14.50

.6.50

Do hwain B e b e
288883 3338888888%

SUPERIOR SYSTEMS SOFTWAﬁE
SHARP

Games Pack 1

(5 games on Cassette)
Games Pack 2

(5 games on Cassette)

..10.00
..10.00

CALCUBET — Complete Bookmaker

Bet Calculation programme,
various versions available.
Phone for details.

MAKE YOURSELF A

FORTUNE!

CALCUSHARE Stock Market
program. Keeps control of up
to 50 shares. Traditional buy
& sell indicators.

APPLE
Games Pack 1

{Disc S games)
Games Pack 2

(Disc 5 games)
VIDEO GENIE
Games Pack

(5 games on Cassette)
Education Pack 1

(3-6 year old on Cassette) ..

3

SopepRLDODDDEN

PO PNNNBDDIDNNNNNY TTTOTT

APPLE It COMPUTER

Apple Il (48K) Computer . £695.00
Disk Drive with Controller £397.00
Disk Drive without Controller ... £311.00
Vlasak Megastor IMB Disk Dr  £1,770.00
Hard Disk Systems ... Phone for details
Sllentype Thermal Printer . £175.00

(please add VAT to prices above)

N LALAY 2
Perpherals

PRINTERS
SEIKOSHA GP80
EPSON MX80F/T
MICROLINE 80
MICROLINE 83A
CENTRONICS 737
SHARP MZ80P3
SHARP MZ80P5 .
EPSON MX100 .
EPSON MX130 ...
EPSON MX80F/T2

-£195.00
.£399.00
.£299.00
.£799.00
..£395.00
.£379.00
-£415.00
.£675.00

DISK DRIVES
SHARP DUAL DRIVE
VIDEO GENIE SINGLE DRIVE

INTERFACE UNITS
A WIDE RANGE OF INTERFACES ARE
AVAILABLE EX-STOCK
WESTRA COMPUTER STATION
DESKS IN STOCK

(Please add VAT to prices above)

VIDEO GENIE
MK | with Sound and Lower
Case . £295.00
MK Il Business Computer (16K)
R £335.00
Video Genie Printer  £199.00
Expansion Unit with 16K Ram
e . £185.00
Single Disk Drive .. £215.00

(please add VAT to prices above)

178, WEST STREET, SHEFFIELD S1 4ET TEL: 0742 755005
ALSO AT: GUADRAPHENIA 19 BRADFORD ROW, (HALLGATE) DONCASTER

DN1 3NF TEL: 0302 21215

Business Hours: Sheffield Mon-Sat 9am-5.15pm Doncaster Mon-Sat 10am-5.00pm

-
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NMIRPLIN for ATARI

AU—rHOR\SED e

The World- beatlng

ATARI PERSONA
COMPUTERS

3 consoles available
Atari 400 with 16K RAM (AF36P) £345

Atari 400 with 32K RAM (AF37S) £395
Atari 800 with 16K RAM (AF02C) £645

(expandable to 48K)

Atari 400 Console

All consoles when connected to a standard UK colour (or
black and white) TV set can generate the most amazing
graphics you've ever seen.

Look at what you get:
i MORE HARDWARE
* Background colour, plotting colour, text Atari 410 Cassette Recorder (AF28F £50
colour and border colour settable to any Atari 810 Disk Drive (AFDGG) £345
one of 16 colours with 8 levels of Atari 822 40-column Thermal
illuminance! Printer (AF04E) £265
* Video display has upper and lower case Atari 850 Interface (AF296G) £135
characters with true descenders, double Joystick Controllers (AC37S]  £13.95 Atari 800 Console (with cover removed)
and quad size text and inverse video. Paddie Controllers (AC29G) £13.95
%* 57-Key keyboard (touch type on Atari 400) 16K RAM Memory Module (AF08))  £65
and four function keys. MUCH MORE FOR ATARI COMING SOON SPECIAL PACKAGE OFFER
% Full screen editing and four-way cursor A : .
T Disk-based system for £725 with Le Stick

The Atari 400 Consoie

Special 32K RAM Module

Atari 810 Disk Drive

Disk Operating System

Documentation

interconnecting Leads

Everything in “Look at what you get” list

Can any other computer on the market
offer all this at anything like this price?

% 29 keystroke graphics and plottable points
up to 320 x 192 (160 x 96 only with 8K
RAM).

% 40 character by 24 line display.

% Extended graphics control and high speed
action using a DMA chip with its own
character set.

% Player missile graphics.

% Four programmable sound generators can
be played individually or together and each
has 1785 possible sounds playable at any
one of eight volume settings, for game
sounds or music.

% Full software control of pitch, timbre and
duration of notes in 4-octave range.

SOFTWARE
Lots and lots of amazing software
for Atari available now.

% Word Processor ¥ VISI-CALC

% ADVENTURE GAMES + Arcade Games
s Trek Games s ASSEMBLER &
DISASSEMBLER  FORTH # Teaching
+ 30 GRAPHICS + Character Set
Generator

SEND S.A.E. NOW FOR OUR LEAFLET
(XH52G)

VERSAWRITER
12% x 8in. drawing board. Drawing on
board is reproduced on TV via Atari with
32K RAM and Disk Drive. Closed areas
may be filled in with one of 3 colours. Text

S LE STICK . :
* Four joystick or paddle ports, sounds For Atari Computer or Video Game T e ot o i
output to TV Replaces standard joystick, but much away. Air brush mode: shade in your
% BASIC cartridge and 10K ROM operating easier to use. Internal motion detectors drawing—colour and density is up to you.
system and full documentation. sense hand movements. Large pushbutton Plus many more features. S.a.e. for price

on top of Stick. Squeeze Stick to freeze

A-F and further details.
Dealer enquiries welcome motion. A MUST for SPACE INVADERS,

RPN L

Maplin Electronic.SuppIies Ltd Note: Order codes shown in brackets.
?écl)-'sBoouxt r? ér?(? 76?85 ) 30011 /554155 Balipo Eror exoses)

atnonS at

tr
Demons - J
a4 London Roa
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RAMEX 16 £75 16K Ram Board for Apple II

DDP Research & Marketing

Now you can afford to extend
your Apple Il without taking
up a mortgage. Now you can
run Pascal, Fortran, 56K
CPM with a Z80 Softcard,
integer Basic, Applesoft and
other languages on vyour
Apple. Now you can increase
your usable memory for
Visicalc.

At just £75.00 this is the
cheapest RAM Expansion
Card availabie, but you loose
nothing 1n quality or
reliability. The only thing you
LOOSE is having to remove a
RAM chip from the
motherboard as the RAMEX
16 has no strap, its memory
re-fresh is integral

x

17 Nobel Sq.. Basildon, Essex. SS13 1 LP. e~

Tel Basildon (0268) 728484

RAMEX has its own
MANAGER for giving you
even more usable space in
your Apple. This is achieved
by putting DOS into another
RAMEX 16 located in any
other available slot, thereby
freeing up another 10.5K of
memory at a cost of only £20.

Order your RAMEX 16's and
the MANAGER by calling
(0268) 728484. All major
credit cards accepted or send
your cheque to ODP
Research & Marketing, 17
Nobel Square, Basildon,
Essex. SS13 1LP

RAMEX 16 P & P add £1.50p.
The Manager P & P add £0.50p.

All prices are subject to VAT.

InaClassof TheirOwn.

® Circle No. 135
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IBM SELECTRIC GDLFBALL PRINTERS
INPUT, OUTPUT 735 TYPEWRITERS

PRINTERS FROM
735 TYPEWRITERS FROM

WIRING AND COMMISSION TO SUIT

ACULAB INTERFACE
ACULAB INTERFACES EX STOCK

ALSO AVAILABLE IBM 71,72, 82 typewriters

£195.00
£245.00

f 48.00
£155.00

Full workshop facilities for rebuilds and servicing.
Keyboard ASCID-ASCII, 10-12 pitch, language
conversions undertaken. )
11"", 13", 15" platen lengths, split platens pin feed
platens Operataonal keylever repeats fitted on request.
Full IBM range of 10-12*pitch heads including language,
symbol and metric.

Language keybuttons blue or grey.

WE BUY SELL OR EXCHANGE ALL IBM SELECTRIC TYPEWRITER MODELS

" DN TRAL
| : DNEHOUS

D4 824004

ror FURTHER DETAILs PHONE  STUART KIRBY OR LOUIS BAKER

BY APPT O

@ Circle No. 136
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COMMERCIAL
OPERATING SYSTEM

APPLICATIONS SOFTWARE

All our application packages have been designed torun under our
Commercial Operating System, and will run on any Z80 or ZBOA-
based microcomputer running CP/M* or MP/M*. To the end user,
this means that he never has to getinvolved with the intricacies of
the operating system. Running a systemis as simple as inserting a
diskette, typing a password, and answering the self-explanatory
prompts which the computer gives. Our unique system of diskette
control ensures that the correct diskette is always inserted in the
correctdrive, and th at security copies of important information are
always taken. The Commercial Operating System also includes
many “hidden” facilities, and provides dramatic increases in
speed and general performance of the hardware.

General, Purchase and Sales Ledger

All of our ledger packages were designed in consultation with
independent authorities in accountancy procedures, and great
emphasis is placed on integrity of the information processed and
acceptability of the system output for auditing purposes. Much of
the design has been based on existing, well-proven systems,
running for several years on large “main-frame” computers, but
the additionalinteractive facilities provided by the micro have been
used to full advantage. S

The General Ledger System has all of the features users would

expect of a professionally-designed system, plus:

% Production of a “Source and Use of Funds report showing the
movement of funds at aglance, to assistin analysis of the Profit
and Loss report.

* Data-entry through a “Schedule of Transactions” meaning that
the ledger codes, etc. for frequently used transactions need
only be defined once, and double-entry will take place
automatically thereafter.

The Purchase Ledger system not only maintains a ledger, butalso
includes the following features:
Totally flexible suppliers’ terms, per invoice if necessary.
Automatic payments calculation and scheduling.
Printing or remittance advices on letterheads or pre-printed
stationery.
Special facilities to handle expenses and petty cash
purchases.
Supplier Turnover reporting.
VAT reporting.
Automatic and manual cash allocation.

The Sales Ledger System not only maintains a ledger, but also
includes the following features:
* Printing of statements on letterheads or pre-printed stationery.

INTERFACE
COMPUTER
SERVICES
LIMITED

*MP/M and CP/M are trademarks of Digital Research

PRACTICAL COMPUTING January 1982

* Automatic production of personalised debt-chasing letters
(optionally per client).

* Customer Turnover reporting.

* Optional automatic, and manual, stopping of accounts.

* Automatic and manual cash allocation.

Both the Purchase and Sales Ledger may be used to provide

automatic input to the General Ledger.

Word Processing and Mailing

The main feature which sets our Word Processing and Mailing
Systems apart from similar offerings for microcomputers is that we
actually spoke to typists, secretaries and other potential users
before we designed the system! The resuits are revolutionary! For
example, our Word Processing System operates almost entirely
using simple, English-language commands — tnere are no
incomprehensible “control keys” to worry about.

Generalised Data Storage and Retrieval

Our Data Store One System is best described as a “mechanised
filing cabinet”. It maintains a file of information, and the user
decides what each piece of information is. Once the information
has been set up, it is possible to display and print records using
any combination of “keys". For example, if the right kind of
information has been set up, the user might produce a listing of all
married men, aged over thirty-five, living inthe East Anglianregion
and driving British cars! With a little thought, Data Store One can
be applied to many different applications within the same
company — but the software only needs to be bought once.

Stock Recording and Invoicing

Stock Recording provides facilities to maintain stock information,
including stock quantities, quantities on order, reserve and
minimum order levels, and cost and selling prices. Prices can be
updated for a single item, or whole product groups, with rounding
factors applied. The Invoicing package generates invoices and
optionally, reduces stock levels and obtains prices from the stock
file. Italso provides input for the Sales Ledger System, if required,
and includes back ordering features.

Cost

General Ledger £350**; Purchase Ledger £350**; Sales Ledger
£350**, Word Processing £200; Mailing £200; Data Store £200;
Stock Recording £350**; Invoicing £250**. Manuals are available
at £15 each.

When ordering software please state make and model of micro,
VDU and printer. Please add VAT to all orders except for manuals.

**These packages require one end-user operating system (£200)
regardless of the number of packages purchased for any one user.

Availability

The Commercial Operating System and its associated utilities and
applications are available directly from Interface Computer
Services or from the following dealers:

PENTAGRAM (Amersham) 02404 4941

UNICHEM (Croydon) 01-542 8522. B. Skelton
MICROLOGICA (Wakefield) 0924 272571. |. Walker
DATACRAFT (Birmingham) 021-622 6745 A. Bradley
TRANSAM (London) 01-405 5240. Ms. R. Deakin

17 GUITHAVON STREET,
WITHAM, ESSEX CM8 1BJ.
TELEPHONE: WITHAM (0376) 518112.
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ELECTRONIC GAMES

OLOUR CARTRIDGE

V. GAME,

=

W\ '
SEMI-PROGRAMMABLE T.V. GAME
+ 4 Cartridges + Mains
Adaptor 39
Normal Price £73 .50
NOW REDUCED TO: inc var

DATABASE T.V. GAME

FULLY PROGRAMMABLE

CARTRIDGE T.V. GAME

14 Cartridges available

Normal Price £87.86

NOW REDUCED TO: inc VAT

CHESS COMPUTERS

MANY UNIT

ARE COVERED BY

THE EXCLUSIVE .
SILICA SHOP 2 YEAR GUARANTEE

SPEAK & SPELL

{ ( )\ Normal Price £49.95
| IR ¥ / | NOW REDUCED TO:

£39.so'v"§r

Teach your child to
spelt properly with
this unique learning
aid. Fully automatic
features and scoring
Additional word
modules available to
extend the range of
words,

HAND HELD GAMES

EARTH INVADERS
y -y

These invaders are a breed of crealure hiherto
unknown to man. They cannot be kilied by
tradiional methods they mus! be buried The
battle is conducted 1n a maze where squads of
aliens chase home troops The onlyway of

ehminauing them 1s by 3 95
]

digging hotes and
HAND HELD GAMES

GALAXY

The 2nd generation Galaxy Invader The invaders
have re-grouped and have a seemingly endless
supply of spacecraft whilst the player’s arsenal is
limied 10 just 250 mussiles to be launched from 3
missile stations You have 10 prevent the invaders

landing or from
destroying your home £ l ne
defences L] VAT

We carry a range of over 15
different Chess computers:
Electronic Chess £29.95
Chess Traveller £39.95
Chess Challenger 7 £79.00
Sensory 8 £119.00
Sensory Voice £259.00
SPECIAL OFFERS.

VOICE CHESS CHALLENGER

Normal Price £245 NOW £135.00
SARGON 2.5/BORIS 2.5

Normal Price £273.70 NOW £199.95
Al prices include V.A T

ADDING MACHINE
OLYMPIA HHP 1010

Normal Price £67.21
NOW REDUCED TO:

£34

Uses ordinary paper!
No need to buy expensive
Ihermat papert
Fast add hsting PRINTER
CALCULATOR 2 hines per
second. 10 digit capacity
Uses normal adding
machine rolls Battery or
mamns operated
Size 9% "xd% x2%"
{Mams adaptor exira

The mostpopuar T V
the market with a range of over

40 cartridges including SPACE £95
INVADERS with over 112 .

games on one cartridge

inc VAT

24 TUNE

ELECTRONIC DOOR

r

BELL

Normal Price £19.70
NOW REDUCED TO:

£12,,....

Plays 24 different tunes
with separate speed
control and volume
control. Select the most
appropriate tune for your
visitor, with appropriate
tunes for different umes of
the year!

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

This telephone answering machine is manufactured by Olympia Business Machines, one of the
largest Office Equipment manufacturers in the U.K. It is fully POST OFFICE APPROVED and will
answer and record messages for 24 hours a day. With your remote call-in bieeper you can receive
these messages by telephone wherever you are in the world. The remole call-in bleeper activates the
Answer/Record Unit. which will at your command repeat messages. keep or erase them, and i1s
activated from anywhere in the world. or on your return to your home or office. The machine can also
be used for message referral, if you have an urgent appointment. but are expecting an importantcall
simply record the ‘phone number’ and location where you can be reached. With optional extra

bleepers {(£13 each} this facility can be
extended to colleagues and members of
the family. Using a C90 standard cassette
you can record as many as 45 messages.
The announcement can be up to 16
seconds long and the incoming message
up to 30 seconds long.

The machine is easy to install and comes
with full instructions It 1s easily wired 1o
your (unction box with the spade connec

tors provided or alternatively a |ack plug
can be provided to plug into a jack socket

Most important. of course, is the fact that
it 1s fully POST OFFICE APPROVED

The price of £135 {inc VAT)includes the
machine. an extra-light remote call-in
Bleeper. the microphone message tape,

A C mains adaptor. The umt s
934"x6"x2'%" and is fully guaranteed for
12 months. The telephone can be placed
directly on the unit — no additional desk
space s required

For hree llusiraied brochure and reviews on gus sange of electronic games please telephone 01

SPACE INVADERS

Hand-held Invaders Games available £19.95
+ Invaders Cartridges available to fit
ATARL RADOFIN ACETRONIC 2 PHILIPS G7000
+ Cartridges also available for
MATTEL TELENG/ROWTRON/
DATABASE /INTERTON

ADD-ON £199

ADAPTOR 0%

THE RADOFIN TELETEXT ADD-ON

ADAPTOR

Plug the adaptor into the aerial socket gf your

colour TV

and recewve the CEEFAX and

ORACLE televisron information services

THIS NEW MODEL INCORPORATES:

* Double height character facihity

* True PAL Colour

* Meets lalesl 88C & IBA broadcas! specificalions
Push bullon channel change

* Unnecessary 10 remove the umil to watch normal
TV programmes

* Gold-plaled circuit board for reliabiity

* New SUPERIMPOSE News Fiash facility

MATTEL T.vV. GAME

The mosi advanced TV game n the world 20

cartridges available Add

on KEYBOARD coming nc

soon 10 convert the .95 varl

MATTEL to a home computer wuh 16K RAM. fully
able and progr Basic

Olhe' accessores w-u be avanlable laterinthe year

Brestel

The ACE TELCOM VDX1000 Prestel View-
data adaptor simply plugs into the aenal
socket of your television and enables you to
receive the Prestel/Viewdata service In
colour or black & white
Features
Simphtied controls for quick. easy operalior
Special graphics feature for high resolution
Siale-of-the-arl micropracessor controler
Standard remole telephone keypad with Prestet
keys © &
Auto dialler
acquisiion
True PAL colour encodet using relabie 1C
chroma filter and deta line incorporaled for
minimum picture interference maximum
fidelity
Includes convenient TV — Prestel swiichbox
Easily connected to standard home or office
telephone fines
Fully Post Office approved

rrice £228.85 .,

incorporated for easy Prestel

301 1111 Free delivery service avaitable To order by telephone please quote your name 80dress

and ACCESSSBARCLAYCARD number. and leave Ihe rest 1o us Post and packing Free of Charge

Express 48h delwery service available ||||| ||

© CALLERS WELCOME  Demonstralions dady at our Sidcup shop open from 9am-6pm ‘llll |
Monday Sdturday [Eatly Closing Thursday 1pm  Late Opening Friday 8pm)

* 2 YEAR GUARANTEE  Alf goods are covered by a full year s guaraniee and many are lurther m"

covered by our exclusive Silica Shap 2 year Guarantee

° MONEV BACK UNDERTAKING 1 you are unsatished wih your purchase and return i within .
7 days we will give vou a full retung
AFVER SALES SERVICE

* COMPETITIVE PRICES
HELPFUL ADVICE

* CREDIT rAcmnEs
rates of intere I
PART EXCHANGE SCHEME  availabie on second hand machines
CREDIT CARDS WELCOME  Access. Barclavcard Diness Club American Express

iy ' m" ‘
SILICA SHOP LIMITED #c 12 : L l ‘ “Imnll|
o)

1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX "IIIIII“' il i | "llllllll
Telephone: 01-301 1111 or 01-309 1111

s1DC

e FoDTSCRAY 'tmmil| 0

Avadable on all machines oul of guaraniee
We are never knowingly undersold
Available on the sunability of each machine

Full crednt tacities avarlable over 12 24 or 26 manths a1 compeliive

tJNEv
WA
STREET

NOTE: The top of Hatheriey Road
is one way only Please enter from
Sidcup High Streer.
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CP/M SOFTWARE

from

=

* NEW » WORDSTAR 3 * NEW =

WORD-STAR!™! Version 3.xx has now been released. New
features include: column move capabilities, horizontal scrolling
— up to 240 columns and even clearer menus. Also releasedis
MicroPro’s own spelling checker — SPELLSTAR.

WORD-STAR 3.xx £255/£30
MAILMERGE 3.xx (optional) £ 60/£10
SPELLSTAR (optional) £125

IN ADDITION METROTECH SUPPLIES A TRUE ENGLISH
DICTIONARY, REPLACING US WORDS WITH ENGLISH

NEW » RECORDS MANAGEMENT « NEW

Ideal for office records including personnel, stock, clients and
accounts. Features include:

* Comprehensive calculation

* Record selection on updates and reports

* Full sorting facilities

* WORDSTAR INTERFACE — for selective mailing

COMPSOFT DMS £400/£25

NEW * MICROPLAN * NEW

If you have any problem that you would normally solve with
pen, paper and a calculator, then MicroPlan will help you.
MicroPlan will perform most types of calculations working in
rows and columns, as well as advanced financial analysis.

MicroPlan £295/£20

LANGUAGES/UTILITIES

CBASICII

COMMERCIAL DISK EXTENDED BASIC
SBASIC

COMPILER STRUCTURED BASIC £175/ £30
SUPERSORTI £125/ £20
WORD-MASTER SUPERIOR TEXT EDITOR £75/ £20
MET/ TWAM INDEX SEQUENTIAL FILE
ACCESS IN CBASIC I

MICROSOFT BASIC 80 INTERPRETER
MICROSOFT BASIC COMPILER
MICROSOFT FORTRAN 80
MICROSOFT COBOL 80

£75/ £20

£55/ £15
£155/ £25
£195/ £25
£215/ £25
£315/ £25

MICRO DATA BASE SYSTEMS
MDBS is a database system offering full network
CODASYL-oriented data structures, variable length
records, read/write protection, one-to-one, one-to-
many and many-to-many set relationships. Add on
features are: an interactive report-writer and query
system, a dynamic restructuring system and a recovery
transaction logging system.

MDBS prices start from £600/£30
Primer manual £5

COMMUNICATIONS

BISYNC-80/3780 and BISYNC-80/3270 are full
function 1BM 2780/3780 and 3270 emulators for
microcomputers.

BISYNC-80/3780 gives you a Remote Job Entry
terminal for the price of a micro!

BISYNC-80/3270 combines the local processing power
of a micro with a sophisticated screen capability. Make
your dumb terminal smart!

MET/TTY will connect your micro to a timesharing
service in simple teletype emulation.

BISYNC-80/3780 P.O.A.
BISYNC-80/3270 P.O.A.
MET/TTY £95/£15

DATA MANAGEMENT
SELECTOR 11I-C2
An easy to use Information Management System;
requires CBASIC il £185/£30
SELECTOR IV
An advanced Information Management System;
requires CBASIC il £275/£35
DATASTAR
Powerful data entry, retrieval and update

system £195/£30

FINANCIAL REPORTING
REPORT WRITER
You input the values — Report Writer will perform your
calculations and produce a report with your headings,

totals and summaries
GLECTOR

General ledger option to Selector Ili; Requires Selector
IItand CBASIC I £185/ £30

£95/ £15

All software is Ex-stock except MDBS and available on stan-
dard 8” disks or 5" disks for Vector MZ, Superbrain and
Dynabyte.

* Postage and Packing £2 per order.

* Add 15% VAT.

* State which disk type and size.

* All orders prepaid.
Telephone orders welcome for Access, Barclaycard,
American Express or Diners Club.
CALL 0895 58111 Ext. 247 or 269
or write to:

METROTECH MAIL ORDER
WATERLOO ROAD UXBRIDGE
MIDDLESEX UB8 2YW

enclosing cheque, PO’s payable to METROTECH

tml WORD-STAR is a trademark of Micropro.

Prices are shown as Software with manual/Manual only.
Prices correct at time of going to press

METROTECH are sole U.K. distributors of DYNABYTE microcomputer systems.
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‘RO 1 aminG FOR COMPUTER Userg

coursés?

Which would you like to attend?

Digitus is running a number of courses to train users and potential users in the basic skills of micro-
computing. Conducted at our Central London Workshop, the courses provide hands-on experience
of microcomputers, demonstrations of working systems and tutorials on your particular needs.

INTRODUCTION
TO
MICROCOMPUTERS

IMPROVE
YOUR

FUNDAMENTALS
OF P RAMMING
IN

BASIC BASIC

77 /7

One day’ concentrated information on
microcomputing aimed at the potential
user in small and large organisations. A
practical course which includes
business-applications of micros,
guidelines on selecting microcomputer
systems and an introduction to
programming.

Atwo day course designed to teach
the first principals of programming in
BASIC. Aimed at those with some
understanding of micros who want to
learn how to instruct their computer to
perform tasks.

Atwo day course for those who have
learned Basic from hands-on
experience and want to brush up their
BASIC technigues and learn some
timesaving software tools.

Tralning for Computer Professionals
Course in: Micro Technology for Management ®

Local Area Networks ® Micros for Computer
Professionals.

DATASTAR
INFORMATION

MANAGEMENT

WORDSTAR
WORDPROCESSING

/9474

The DataStar data entry, retrieval and
management system is a powerful aid
which enables the educated user and
computer professional to build inform
ation systems economically and rapidly.

A one day course for people who want
to learn the fundamentals of
wordprocessing. Uses the popular
Wordstar wordprocessing package
available on most CP/M micros and
teaches by hands-on use. I

'—Booklng Form (Please complete in BLOCK capitals)
To Digitus Ltd, 10-14 Bedford Street, London WCZ2E 9HE . Tel 01-379 6968 I

[ piease send me further information [ Reserve places as follows:

Courses are run at the Workshop or on site
Telephone or write for details.

Micro Technology Workshop Setin
8.500 sq.ftin Central London, the Workshop is a
few minutes from Covent Garden, Trafaigar
Square, Charing Cross, Embankment and
Waterloo stations. Specialist areas include:
Personal Computers, Technical Systems,
Business Systems, 16 bit and Local Network
Systems, Bookstore and Training Room:s.
Booking and Fees The fee for all courses is
£80 perday plus VAT, payabie 14 days prior to
starting date.

S 1

I Name ofdelegate ... ..., .Date ... . I
%Cgr%::g I Name of delegate ... ... ... N . o S Bate P BT I
TOOLS I Name of delegate ........... e S BDatel g, mrn o W I
Courses/dates
I Introduction to Microcomputers O rebs ] Apri9 I
In addition to Wordstar, Micro-Pro Inc Fundamentals of Programming in 8asic [ Feb9/10 [ Apr20/21 ® _a
have produced a}v}arif-;ty ofaids to l Improve your Basic Orebriiz O Apr22/23 Dl |tus |
|S ms%?r\:se géogﬁfnn\e/g{slr}gglgenseagg I Wordstar Wordprocessing [JFeb23 d May 11 I
c)éurse'inclﬁdes: Mail-Merge linkeé to B [ Cfeb2s Omayi2
Wordstar @ Supersort sorting utility ® I DataStar Information Management O Feb2s O may 13 |
CalcStar rows and columns
manipulation e DataStar information | COmpany/addrcas il AR SR — — . — |
manager ® NamessiNg the Star _
products together. | |
All courses provide access to an extensive range of Name ... T umL o Position ... A. I
micro hardware, software and expertise. l :
Note: Wordstar and DataStar are registered trademarks of Slgnature R = s oo fiengn G SR TeINO. e PRC

B T e i, i s S B i e S s =
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Editoria] =

How they would
have stared!

AS BRITISH RAIL'S new express trains hurtle across country,
quite as frightening now as aircraft or cars, it is a favourite
pastime of your travelling correspondent to imagine a con-
versation with some intelligent historical personage.

Very often it is Casanova, a gentleman who had far wider
interests than he normally gets the credit for. He was, in his
day, a scientist, fraudsman, entrepreneur and man of letters.
suppose him translated into the 20th century and sitting
beside me in his 18th-century finery. He wears the finest
Mechlin lace, an elegant sprigged waistcoat and a most
handsome velvet frock coat with elaborate embroidery in
gold wire. His sword — to which he is not quite entitled,
having bestowed upon himself the rank of gentleman — is a
most elegant whisp of Bayonne steel. His shoes have solid
gold buckles with rather too many diamonds. All in all,
perhaps, he is a little overpowering for the second-class
buffet car — sorry, tea’s off, lunch is off, we are closing in ten
minutes, thank you Sir.

But the deficiencies of British Rail’s high-speed catering are the
least of his problems. When he first materialised he looked
round, and then shut his eyes tight. His body went rigid with
alarm. He stayed still for a moment, and then opened his eyes
a little. He looked around the inside of the car, blinking and
wincing. But then his gaze strayed to the window, and he saw
the countryside shooting past at 120 miles an hour. It was as
though a wire connected a passing tree to his eye: he lurched
sideways in his seat and threw his legs out convulsively: he
behaved, in short, like a man thrown off a cliff.

He had never seen anything move faster than a galloping horse.
His nervous system was quite unprepared for what everyone
else in the buffet car took for granted.

Some time later, when the poor fellow had been revived and
had become used to the immediate sights and sounds of his
new surroundings, and I had flattered his vanity by explaining
how, 200 years after his death, when many of his famous
contemporaries had sunk into oblivion, his name was still a
household word, he begged me to explain to him some of the
features of the passing scene.

The cows, he observed, were far bigger than in his day. The
hedges were worse kept. Why were there no peasants in the
fields? Was it a Saint’s day? The sight of a big lorry speeding
towards us, down a road that crossed the railway, gave him
another moment of alarm: he evidently had not anticipated
the bridge. What were those towers connected by ropes?
Were they some land-locked fleet of ships? I explained that
their purpose was to carry Signor Galvani’s electrical
impulses from place to place. I tried to make him understand
how these same impulses now regulated all our lives.

He became interested. He had used electrical shocks in his
alchemical experiments — which, to be honest, combined
science with fraud in most ingenious ways — and understood
more readily than I had expected how useful the electron was
to us. I told him that now, at that moment, my dear wife was in
California. ‘“‘But Sir, the danger! The Spaniards, the Indians,
the fatigues of so many months — perhaps years — at sea’’!

I quieted his expostulations with a short account of the jumbo
jet which carried her there and the telephone, by virtue of
which we could speak to each other as though through a hole
in a fence. By a happy chance a great silver bird was in view at
that moment, and he shook his head at the thought of so many
poor souls in so perilous a predicament. The idea that the
captain of this aerial barque could speak to other craft and to
persons on the ground at the harbours appointed for her
reception, struck him now as just another confirmation of the
millenium. As the tale went on, his eyes sparkled and his
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craggy face was wreathed in smiles. He beat his hand on his
knee and exclaimed in broken words.

It was all that the philosophers of his age had hoped for. To
speak across the world, to fly, to calculate, to go, even to the
Moon. It was all too wonderful. How happy he was that I had
conjured him from the past to an age of marvels.

For a while he sat, musing, gazing out of the window. Even a
train passing in the opposite direction, with its crash and roar,
did not alarm him now. It was just another marvel, a small
one to be sure.

Smiling benignly he turned to me, took my hand between two
strong, manicured palms, gazed into my eyes and asked: ‘““Was
not my race the happiest that ever lived on Earth”?

And it pained me to answer, No. I thought-that we were no
happier than any other time. For all these marvels, we were as
vexed with cares as any mortals. The captain of the great
silver bird had no easier a life than the driver of the stage
coach of Casanova’s day. The telephone call taken in San
Francisco often gave less pleasure than a letter a year in
passage around Cape Horn. If my wrist-watch calculator
saved me an hour of arithmetic, that hour was filled with
what? Another problem — or worse, no problem at all.

Having asked his thought-provoking question the phantasm
disappears, leaving a more difficult question in his place:
“Why do we bother”? Technological development has been
going on long enough now for there to be no doubt that
advances do not make anyone happier. Does a steam engine
make one happier than a stagecoach? Does a high-speed
diesel-electric traction set bring more contentment than a
steam engine?

To be sure, there seems to be less bitter misery in the developed
nations than there was a century ago. You do not see children
starving in the streets, and for that we have to thank techno-
logy. But, on the other hand, those who are not happy — and
that includes most of the human race — drag out their
unhappiness for longer lives, so can one say that the total of
misery is less or happiness greater?

Why do we bother? Why, in particular, do we, the pioneers of
the much-heralded new industrial revolution, get up.in the
morning and trek on across the pathless wastes of data
processing? We know in our hearts that the beautiful valley
before us, reached after weeks of struggle up and over the
Rockies, will be a commuter suburb in a few decades. That
charming stream where the salmon leap will be concreted in
and converted to a sewer. Those redwoods will be cut down
and pulped into wrappings for instant dinners.

I suppose our reasons are the same as those which made the
pioneers struggle on. They were bored with where they had
come from and hoped, irrationally, to be happier where they
were going. They wanted to make some money, but more
than anything they enjoyed the journey and the process of
overcoming its dangers and difficulties. There is not a lot of
joy in a stock-control package. Thinking out a new way to do
it may pass a few weeks of this life most pleasantly away.

We were, after all, designed by Mother Nature to skid about in
the long grass hoping to find something small and weak to eat
before something big and strong finds us. We were designed
to deduce facts from slight signs — to guess whether it was a
buffalo in that bush or a lion. We were constructed — like all
animals — as a mobile dinner-finding-problem-solver.
Mother Nature was so successful with this new design that the
dinners are now almost automatic. The hunger is now for
problems.

Think of life in a world where they have all been solved.
Perhaps it is fortunate that there are still a few around. [JJ
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Transdata’s Cx500
Microcomputer Family

Multi-user|
hard disc

Single-user floppydisc |

The Transdata Cx 500 family of Business and
Scientific Microcomputers features upgrade potential
from the Cx 502 single user 8" floppy disc system to
the Cx 504 multi-user hard disc system. All Cx 500
systems feature an advanced multi-processor
architecture which results in higher performance with
simple expansion.

Experienced End Users, Computer Professionals
and Distributors will value the quality, reliability and
after sales support offered with these advanced U .K.
manufactured microcomputers.

Cx 500 Features & Expansion
Z80A Master Processor 4 MHz

64Kb RAM, ROM BOOTSTRAP

Four V24 Serial Interfaces

8" IBM compatible floppy disc

20 Megabytes Winchester Hard Disc
Cartridge Tape Back-up

Extended memory with bank switching

Cx 500 The Complete Family

Cx 502 - Dual 8"’ Floppy Disc System

Cx 503 - Winchester Hard Disc System with 8" Floppy
Cx 504 - Hard Disc System with Cartridge Tape Backup &
8'" Floppy

Operating Systems
SINGLE USER choose either CP/M or MicroCobol BOS
MULTI-USER choose MP/M or MBOS

o
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Proven Software

Wide choice of languages for CP/M and MP/M including
BASIC, FORTRAN.COBOL and APL.

Quality Commercial Accounting packages for BOS and
MBOS.

COMSPAK: Transdata's Communications Software Package
for connecting Cx 500 Systems to most remote computers
(The modem interface is a standard feature of all
configurations).

NETWORKING: Connect Cx 500's and share resources.

System Upgrade
The Cx 500 family offers upgrade potential with compatible

software.

Customer Support

Cx 500 Systems are fully supported in the field by
Transdata's own Field Service Division - not a third party
organisation.

Peripherals
Choose from our range of VDU's. Printers and Paper-tape
equipment to complete your Cx 500 configuration.

OEM Discounts Available.
Dealer and Distributor enquiries welcome.

Cx 500 Microcomputers -
The Problem Solvers

T TRANSDATA UIMITED B [formation™ _ Comp
more information ~ Company

DATA TERMINALS AND COMMUNICATION SYSTEMS about your Address

Sales and Marketing Division Telephone: 01 403 5115 Cx 500 Family of

Battlebridge House, 87-95 Tooley Street, LONDON, SEI 2RA. Microcomputers Tel
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Our Feedback columns offer readers the opportunity of bringing their computing
experience and problems to the attention of others, as well as to seek our advice or|
to make suggestions, which we are always happy to receive. Make sure you use
Feedback—it is your chance to keep in touch.

Updated Fortran

IT WAS with some pleasure that I saw the
title ““Fortran: the language which refuses
to die’” in the September Practical Com-
puting, but what a disappointment was in
store.

Paul Martin does not seem to be aware
that his entire article is based on an out-
of-date concept of Fortran.

The latest version of the language is
that commonly known as Fortran 77 and
updates both the detail and the philoso-
phy of the language to accord with
modern programming concepts. The For-
tran 77 standard was issued in 1978 and
compilers for it are now becoming wide-
spread on mainframes and minicom-
puters, although not, so far, in micros.

The major changes are the addition of
character variables, together with full
string-handling capabilities; a Block If
structure — If-Then-Else, If-Then-Else-
EndIf — which largely eliminates the
need for any type of Goto statement; a
completely flexible Do statement with no
restrictions on the values of the control
variable; and considerably enhanced
input/output facilities.

Fortran 77 provides the tools with
which programmers can write well-struc-
tured programs in a way that was not
possible before, while still retaining com-
patibility with earlier versions of Fortran.
Paul Martin was correct when he stated
that Fortran refuses to die. It is a pity that
his examples used many non-standard
features of what was, in any event, an out-
of-date version of the language.

T M R Ellis,
University of Sheffield Computing
Services.

Taken to heart

WHILE FINDING many favourable aspects
of the CP-100 microcomputer to com-
ment on, June 1981, the reviewer did find
us lacking in one or two areas. As a direct
result of his comments we have made
various enhancements to the CP-100
which have also been included across the
range of the Communicator series.

@ Extra boards are now available for interface
with viewdata and Prestel — the Prestaid is
British Telecom approved.

Screening of the case is available for users
who specify this requirement.

A third interface cable has been added to
the second serial port.

Ribbon cable connectors are now orient-
ated with a key in the connector.

Two cutouts in the rear panel have been
added for 34-way ribbon cable connectors.
A new user-orientated manual covering the
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entire range of communicators is available. | character the following lines of coding are

@ A 4510 board — with four serial ports and
counter timer chip — is available for multi-
user applications.

@ The disc controller is now at address F800
hex giving 4K extra for the user, i.e. 62K not
58K.

® CP/M 2.25 is now supplied with a configu-
rator diskette to simplify system generation.

@ Board rattle is not a problem with the lid on
as a special foam strip is built in to hold
them in place.

We paid particular attention to the
reviewer’s comments in the final design
for the new CP-500.

David Slinn,
Comart Ltd,

St Neots,
Cambridgeshire.

Still floundering

1HAVE the use of an 8K Pet with upgraded
ROMs, printer and 3040 floppy disc, and
I am still floundering in the morass of the
floppy-disc manual. Is there a chance that
someone, somewhere will do unto the
floppy what Per revealed did to the Pet
itself?

Although I use the Random Access
program from the manual, I do not fully
understand the Block read/Block write
instructions. Even more important, my
floppy has a nasty habit of losing the
occasional record, especially when using
Copy or Duplicate. The data must still be
on the disc, but is there any way of acces-
sing it?

Don’t tell me to keep copy discs — it is
when I try to duplicate that they go
wrong.

S Hetherington,
Eastbourne,
East Sussex.

Portable graphics

WHILE I largely agree with the approach
taken by Wynford and Jane James in their
article on portable graphics, October
1981, I feel that there is still room for
improvement.
The screen should be defined by the
following variables:
SC: screen centre, the central displayable
location of the screen memory
SW: screen width, half the number of dispiay-
able characters per line
SH: screen height, half the number of display-
able lines per screen
LL: line length, the number of memory loc-
ations between corresponding characters
on adjacent lines
These variables fully describe the VDU
memory and lead to an easily centralised

.display. To fill the Nth line with a given

required

10 FOR | = —SW TO SW
20 POKE SC + (N-SH)* LL,CH
30 NEXT |

Other screen locations — e.g., score
position, SP — are then calculated from
these basic variables.

Machine-dependent coding should be
left out of the main body of the program
and called as subroutines. This is includ-
ing getting keys from the keyboard
without a carriage return. A subroutine to
perform the Get A$ function should be
written, this being called when any single
key input is required. Although this
method is slower, it makes the program
more portable.

A note should here be made of the
machine-dependent routines included in
the programs published, taking Wallball
as it is the least well documented.

Line 5: FOR X = 0 TO 25 : PRINT : NEXT X

This performs a clear-screen function,
leaving the VDU RAM filled with dec-
imal 32, which are spaces.

Line20 K = 57088 ; POKE 530,1 : POKE K,251

The Superboard keyboard matrix is
decoded at 57088 decimal, and it is read
by Poking this location with a value and
then Peeking it to see which key has been
pressed. Location 530 has to be set non-
zero to disable the Control-c Break func-
tion, one effect of which is to clear any
value set at 57088 thus preventing the
keyboard from being read.

Lines 290-330 test for the following
keys being pressed:

X ¢ m ,

Any Peek on screen memory for 32 is
looking for a space.

Sufficient Rems should be included in
the listing to enable the program function
to be understood. No Gotos or Gosubs
should be made to Rems in order that
they can be removed when the program
runs correctly.

There are also a couple of errors pres-
ent in the Wallball program. The first is in

the calculation of the bottom-left corner
of the screen from the statements

TD+ TR—TL&BL =TL + TO%LL
TD gives the number of characters dis-
playable on the top line, which is no use
for the calculation of the boftom-left
corner. This should be derived from

BL = TL + SH%LL* 2
where SH is previously defined.
The second and more serious error
occurs between lines 200 and 270 given
below.

200 IF PEEK (CP + CD) > 32 AND RND (1)
< SL THEN 220

(continued on page 45)
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INTRODUCING THE KD 700 . . . THE MOST ADVANCED MICROCOMPUTER
AVAILABLE TODAY
MANUFACTURED BY KARADAWN LTD IN SANTA CRUZ, CALIFORNIA. THE KD 700 IS THE

CURRENT “STATE OF THE ART” IN MICROCOMPUTERS FROM SILICON VALLEY, U.S.A.
PRICE £2,750 PLUS VAT.

* 64K RAM, expandable.

760K disk storage on two 5Ya” double density double sided
floppy disks.

Integral 10 meg 5%" hard disk option available.

128 definable characters.
Thin line graphics characters.

Mathematical and Greek character set, (optional extra).

Reverse, reduced, underlined and blinking display
options, all interchangeable.

Leasing terms available (approx. £20 per week).

M BASIC: COBOL: PASCAL: C: FORTRAN: PL/1 WORD-
STAR: SPELLBINDER etc., all available.

DEALER

Basic Business Systems (Nottingham) Limited,

61 Loughborough Road, Trent Bridge, West Bridgford, Nottingham, NG2 7LA.
Telephone: Nottingham 819713

Brook Office Supplies Limited,

12-14 Summer Lane, Barnsley, Yorks. Telephone: Barnsley 88916

also at

6 King Street, Wakefield, Yorks. Telephone: Wakefield 78096

Eric Wiley Limited,

64 Beaqcroh Road, Castleford, West Yorks. Telephone: 0977 553066

Fylde Business Systems,

28-30 Watery Lane, Preston, Lancs. Telephone: Preston 731901

Gult international Consuitancy Centre,

P.O. Box 519, Bahrain, Arabian Gulf. Telephone: Bahrain 231082
Telex: 9267 GICC BN

Hallam Computer Systems,

1 Berkley Precinct, Eccleshall Road, Sheffield, S11 8PN. Telephone: Sheffield
663125

Helistar Systems Ltd,

150 Weston Road, Aston-Clinton, Aylesbury. Bucks. Telephone: 0296-630364

KARADAWN LIMITED

Micro Computer System & Software

™

* Computer Aided Design facilities built-in, X, Y plotting, light
pen attachment.

* Twin ZB0A microprocessors (4MHz).

* 8" disks can also be run with 5%", and up to four 66 meg
hard disks can be attached.

* 12" dynamically focussed phosphor green screen 80x24
lines with a 132 character width option available, 25th
status line. 80 x 50 in graphics mode.

Advanced hi-res graphics. Board (optional).
CP/M 2.2 included.

Auto Answer modem.

S-100 bus extender, (optional).

12 month parts and labour warranty.

LIST

Media 5 Limited,
Watson Mill Lane, Sowerby Bridge, West Yorks, HX6 3BW. Telephone: 0422
33580

Merit Computers Limited,
181 Preston Road, Standish, Wigan, Lancs. Telephone: 0257 426567

Microcomputers (Malvern),
Prestborough Chambers, 33 Sidbury, Worcester. Telephone: 0905 26106

3-Line Computing,
36 Clough Road, Hull, HU5 1QL. Telephone: 0482 445496

Saphire Computer S‘yl(oml Ltd,
33 Hamilton Road, Garswood, Ashton-in-Makerfield, Wigan, Lancs WN4 0SU.
Telephone: 0942 711031.

Raisen Ltd,
80 Market Street, Tottington, near Bury, Lancs. Telephone: Tottington 2261.

U-Microcomputers,
Unit 12A, Winstanley Industrial Estate, Long Lane, Warrington, Cheshire. Tele-
phone: Warrington 54117

2 Forrest Way, Gatewarth Industrial Estate, Great Sankey, Warrington

Telephone: 572668. Telex: 628269
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(continued from page 43)

210 IF RND (1) < CH THEN 270
220FOR A =1T0O 4
230 IF PEEK (CP + C(A)) 32 THEN 250
240 CD = C(A) : GOTO 270
250 NEXT A
Line 240 when executed causes a jump
out of an unfinished For-Next loop, thus
leaving the call on the stack. If this part of
the program is executed often enough,
then it must surely cause a stack overflow.
Computer movement is also too pre-
dictable by the fact that the direction
chosen is always the first available of the
following: Right, down, left and up. This
makes for no unpredictable change of
direction. Both points are cleared up by
the following coding

199 REM RANDOM DIRECTION CHANGE

200 IF RND(1) < CH THEN 230

205 FOR | = 1 TO 7

210 A = INT(RND)1) % 4 + 1)

215 IF PEEK(CP + C(A)) = 32 THEN CD =
C(A)

220 NEXT |

229 REM FORCED DIRECTION CHANGE BY

COLLISION
230 IF PEEK(CP + CD) = 32 OR RND(1) <

SL THEN 270
240FORA =1TO 4
250 IF PEEK(CP + C(A)) <> 32 THEN 260
255 CD = C(A)
260 NEXT A
I hope your readers find the above infor-
mation useful and employ it to improve
the already high quality of published soft-
ware.
R J Greenhill,
Cutnall Green,
Worcestershire.

What price software?

THE REPLY to the question posed in the
July editorial, ““What price software?”, is
very simple — about 10 percent of the
price of the hardware the software is to
run on.

Hence, Sinclair Research cassettes sell
for around £5 — roughly one-10th the
price of a ZX-81, whereas VisiCalc costs
about £100, recognisable as one-10th of
the price of a typical Apple system.

Paul Farrell,
Cambridge.

USR appeal

SINCE RETIRING, I have had to search for
some interest that would occupy my time
and stimulate my mind. Computers
seemed to offer endless scope.

I am building a model computer with
the object of devising my own control
systems, and have a baby computer, the
Sinclair ZX-80, just for starters.

I have settled on your magazine as
being the most intelligently compiled and
interesting of those available, and my let-
ter is written in the hope that consumer
feedback does sometimes offer ideas
from which new material can flow. May I
offer a few random points.

I echo Robin Laughton, ZX-80/81
Line-Up, June 1981, in appealing for
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programs to include the USR function
and spell out how it is used. Although
dabbling in these waters I should be glad
to know why it is that machine language
programs, even when written for the ZX-
80, are expressed in hexadecimal. As far
as I can tell, one can only input to the ZX-
80 by Poking it with decimal numbers.
The use of assembly-language codes is
clearly a guide, but why use hex?
G J Langford,
Ickenham,
Middlesex.

Prestel points

YOUR SEPTEMBER EDITORIAL on Prestel
has prompted me to write about the real
limitations of the medium and those
implied by your article.

In particular, you refer to the crude
quality of the viewdata image. I generally
work with a purpose-built colour terminal
and believe that the quality and impact of
the image is outstanding. However, I also
use viewdata adaptors when it is neces-
sary to drive large screens at lectures; in
this case a UHF signal is used — as
distinct from the RGB signal used in the
other sets — and the quality of the display
can be very disappointing when graphics
or coloured backgrounds are being used.

TV sets are generally not suitable for
full-time use in place of a good-quality
VDU as the interlace shimmer is very
tiring on the eyes when sitting close to the
screen. Of course, non-interlace TV sets
are available, but they are very much
more expensive than normal sets.

One great importance of Prestel is that
it has established a de facto standard for
this type of application. For coloured text,
simple graphics, and unsophisticated
animation, the Prestel standard provides
a cheap and easy way of driving a colour
screen.

You make the point that few people
will have direct links from Prestel to their
own microcomputers. I would recom-
mend that they make extensive use of
cassette recorders to preserve the listings,
even if they cannot load from them
directly. This will save on their telephone
bills, and provide an excellent method of
storing the listings; my own experience of
taping viewdata screens suggests that it is
completely free from the problems which
appear to beset so many people saving
and loading programs on their micros
from cassette.

Eric Finlayson,
Macclesfield,
Cheshire.

Tips for readability

THE READABILITY of programs could be
greatly improved by the use of Rem state-
ments and space between individual
words. Leaving a space makes it much
easier to type out a program, as the words
can be recognised.

However well a program is
documented, the occasional Rem state-
ment is invaluable for understanding the
code. As | see it, there are two reasons for
people not using Rems:
® they feel that the trouble of typing them inis

not worth it

® conservation of memory space
In certain cases, when the program

occupies fully the available memory
space, a certain amount of ““squashing’’ is
acceptable, but many programmers fall
into the unhealthy habit of one Rem per
program and no spaces between words.

A framework of a basic “crunch” pro-
gram to remove all Rems and spaces pro-
vides a partial solution for people who
want readable programs, without wasting
valuable memory space. The idea is to
type the program in full — with Rems and
spaces — removing a few data statements
if necessary to fit it into the memory
space. Now obtain a listing of this pro-
gram and fill in any remaining data state-
ments. You will now have both a readable
and a compact copy of your program.

The crunch program treats your object
program as a data file. I have only
implemented it on the RML 380-Z but I
am sure it will work on others.

This is the basic structure of the program:

® Open temporary file.

® Take first line; use “input” line.

@ Split the line into individual words by recog-
nising the spaces between words. You will
not want to interfere with strings inside
quotes, so regard everything inside quotes
as one word.

® If the second word is “Rem"”, move on to
next line without printing line to file.

® Perform any other operations necessary, for
example, listing on printer any line with the
word “Gosub” or “Goto".

@ Add up allthe words again (without spaces).

@ Print line to temporary file.

® Repeat for each line.

® Close temporary file.

There are some restrictions:

® All words must be separate beforehand,
e.g., 14 Remclose master flle is not accept-
able

® Trailing Rems are not deleted, e.g., 17
Gosub-350: Rem invert is not deleted

® Care must be taken with the final word in the
line.

S P Lavelle,

Saltash,

Cornwall.

Times for accuracy

AFTER READING ‘‘Times for accuracy”

October 1981, I ran MT1 on my Super-

brain in Microsoft Basic with the follow-

ing results

Time-125s.; ran “DEFINT A-Z",
integer under floating point.

Time-152s.; ran under normal floating point.

Time-201s.; ran “DEFDBL A-Z", i.e., defined
double precision.

i.e., defined

Trevor Smith,
Rowlands Gill,
Tyne and Wear.

M)
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Business Apple III
sheds hobbyist image

AFTER A YEAR which saw a
dramatic rise in the number of
Apple computers used in the
‘U.K., London was chosen by
Apple Computer for the
European launch of the
Apple-III machine.

The new model represents a
radical departure for Apple.
The Apple-11 was a hobbyists’
machine which became popu-
lar with the business user. The
new computer has been
designed specifically from the
outset as a professional system
for business applications.

Another step forward is the
combination of a machine and
software package. Apple-III
purchasers will be buying not
just a computer but a complete
system. The configuration
being marketed by Apple
(U.K.) — Microsense, as was
— contains everything a user
will need to begin processing.
The Computer, plus the video
monitor and the information-
analyst software package, will
retail at £2,695.

The computer features a
new CPU which uses the same
instruction set as the 6502. It
incorporates an integral
floppy-disc unit and an
improved keyboard design,
and its port serves up to three
additional disc units. An integ-
ral digital-to-analogue con-
verter can be used for music or
voice synthesis.

Graphics are RAM-based,
allowing different character
sets to be down-loaded from
disc. There are three different
text modes: an 80-character

set with upper and lower cases
and true descenders which is
useful for word processing; a
40-character colour-on-colour
text; and a character set which
emulates that of the Apple-II.
There are also several graphics
modes.

Software is an important
feature of the Apple-1II. The
information-analyst software
package contains VisiCalc-III,
SOS, Mail-List Manager and
Business Basic. SOS is Apple’s
own sophisticated operating
system. VisiCalc-III is a more
sophisticated version of the
best-selling VisiCalc planning
package.

To complement the Apple-
III, and to provide users with
the mass on-line storage media
that a hard disc can supply,
Apple has launched the Pro-
file. Billed as a personal mass-
storage system for the Apple-
II1 computer, Profile is a
sealed box containing a 5.25in.
Winchester drive. The Profile
unit increases the on-line stor-
age capacity of the Apple-1I1

d
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from SO00K up to S5Mbytes.
The Apple-III computer is
being sold via a dealer
network, which differs from
the Apple-II network. For
information, contact Apple
Computer (U.K.), Finway
Road, Hemel Hempstead,
Hertfordshire. Telephone:
(0442) 48151. (M|

Control Basic
as standard

CONTROL BASIC is an easy to
use language, derived from
Basic with extensions for con-
trol applications. Developed
by the University of Oxford
and Warren Spring Labora-
tory, Control Basic is fast
becoming the industry stan-
dard for control engineers.
The language will operate
on any Z-80 based micro-
processor and resides in 3K to
7K of PROM, depending on
which version is being used.
Standard versions now are
available “off the shelf” in
either ROM or diskette form.
Non-standard versions will
take longer to prepare. For
further details contact Ken
Cunningham, Technology
Transfer, Electronics and
Information Technology Divi-
sion, British Technology
Group, 12-18 Grosvenor Gar-
dens, London SWI1. Tele-
phone: 01-730 9600. o

Extensive functionsin
PROM programmer

A NEW TYPE of PROM pro- | which simplify the program-

grammer has been developed
by Bleasdale Computer
Systems. The programmer unit
cap be plugged into any Bleas-
dale computer or any
Multibus-compatible
machine.

The unit is software driven
and will run under CP/M on
the 8080 or Z-80 processors.
Software to drive the unit from
Intel ISIS, CP/M-86 and 6809
Flex is under development.

Included in the software are
an extensive range of functions

Vidac, a hand-held labeller
for printing and dispensing
bar-coded self-adhesive
labels, is available from Nor
Systems. It can print LAC,
EAN-8 and EAN-13 codes
with or without a numeric
price. The printed codes can
be read by most laser
scanner and optical-
recording equipment.
Codes are selected by a
single dial-set control, and
the machine’s handle is
squeezed to print and
dispense the label. Nor
Systems of Harwich, Essex.
Tel: (02555) 3131. ]

ming of PROMs. Messages are
output to keep the operator
informed about the processes
that are occurring. Personality
modules are supplied for nine
different types of PROM. Up
to six PROMS can be pro-
grammed at any time, so a 48K

program can be copied in one
operation.

The programmer costs £625
exclusive of VAT, an 8in. disc
containing the software is an
extra £120.

For further details contact
Bleasdale Computer Systems,
Francis House, Francis Street,
London SW1. Telephone:
01-828 6661. o
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The Commodore 2031 single disc drive represents a
departure for CBM, as until now only twin disc drives were
available. The 2031 unit is designed for those applications
where no back-up copy is required. Commodore expects
demand for the new units in the education market where
there is little or no demand for data storage. It provides a
fairly low-cost solution to mass storage needs, at an end-
user price of £395 plus VAT. The disc unit provides up to
171,000 characters of storage on each mini-floppy disc. For
more details contact your Commodore dealer.

Robots star

® -

in film

ROBOTS IN INDUSTRY. 2 new
film prepared by the Depart-
ment of Industry, takes a look
at the ways in which robots are

used by British industry. Ken-
neth Baker, Minister for Infor-

HEWLETT-PACKARD'S lowest-
priced graphics terminal,

Chess Champion V
can beat the best

THE CHESS CHAMPION MARK V |
won the commercially-avail-
able section of the 1981 world
microcomputer chess cham-
pionships in Hamburg. Pro-
duced by Scisys Ltd, and pro-
grammed by British experts,
the Chess Champion Mark Vis
available from Vulcan Elec-
tronics. It was styled by Iain
Sinclair — brother of Clive.

At a retail price of £279 the

machine is the most advanced
chess computer yet built on a
commercial scale.

Probably the most remark-
able feature of the machine is
its ability to handle 12 games
at once against either human
opponents or other computers.

Vulcan Electronics is at
200 Brent Street, London
NW4. Telephone: 01-203
5161. M|

the”

mation Technology, welcomed
the film saying: ‘‘Industrial
robots are no longer a novelty
and the range of tasks they can
perform is being extended
every day. '

“The film does not dodge
the issue of jobs and robots
and some very interesting
comments are made on this
subject. I would only add that
it is also important to
remember that the countries
with the lowest numbers of
unemployed have the highest
numbers of robots’.

The film examines a range of
applications and is intended to
bring out the facts behind this
new technology. It is available
on free loan or can be pur-
chased from the Central Film
Library, Chalfont Grove, Ger-
rards Cross, Buckinghamshire
SL9 8TN. Telephone: 02407-
4111, a

HP-2623A, has a high-quality
display and an optional built-
in graphics printer. Suited to
both business and scientific

graphics use, the terminal can
also be used for design applica-
tions.

The screen features 512-by-
390 resolution and produces
an image which is bright and
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HP-2623A’s qualltv
matches its price

easy to read. Graphic and
alpha-numeric memories are

independent, so system mess-

ages cannot interfere with the
graphic displays. Graphic text
composition allows text — for
example a label or a title — to
be added to a display before a
hard copy is printed. English.
Swedish, Finnish, Norwegian,
Danish, French, German or
Spanish character sets are
available.

The terminal is supported by
Hewlett-Packard’s business-
graphics software and the
technical software, and it is
compatible with software pro-
duced by other companies. At
£2,479 the terminal is not
exactly cheap, and an integral
printer costs a further £800.
For further details contact
Hewlett-Packard Ltd. King
Street Lane, Winnersh.
Wokingham, Berkshire. Tele-
phone: Reading (0734)
784774. o
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TODAY’S

BEST

PRICE
PERFORMANCE
RATIO
FROM A
MICRO
COMPUTER
FROM

Standard Model 64K RAM/320K DISK

directly toyour Superbrain.
12 month warranty
included inprice.

Software Options: we market a full supporting
range of standard languages. inciuding. BASIC

and CiS COBOL @ £425. We have a growing
and comprehensive library of software
programmes avatlable:

Incomplete Records for Practising
Accountants @ £750

Massive storage capability is available with the
8in. Winchester Micropolis 7MB - 35B Hard Disk
from £3500 including a controller to connect

@£175, FORTRAN @ £225. PASCAL @ £225.

SUPERBRAIN

MASSIVE DATA STORAGE WORDPROCESSING
SYSTEMS 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.

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

ALTERNATIVE MODEL:
'QD’ 700K DISK £2150

Financial Modelling - T/Maker @ £155 and
Micromodelier @ £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

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

Prices exclude V A T and are subject 10 fluctuation please phone tor an up-to-the-minute quote
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Micro-80 providesthe
typewriter link

MICRO-80 is a parallel-interface
kit which enables users of
popular microcomputers to
interface to the Olivetti ET-
121 electronic typewriter,

allowing - word-processing |

packages running on micro-
computers to produce type-
written copy. The small
cabinet which houses Micro-
80 can sit on a desk top behind
the typewriter, connected via a
ribbon cable.

Cables are available to con-
nect the unit to the TRS-80
range of micros, the Exidy Sor-
cerer and the Apple. Similar
systems can be connected for a
small extra charge. The cable

Doctors’micro
advice centre

IF YOU ARE a doctor and con-
sidering the introduction of
computers into your practice, a
new centre has opened to cater
for you. The indépendent ser-
vice is based in the City of
London at the National Com-
puting Centre, Fetter Lane.
Backed by the Joint Computer
Policy Group of the BMA, the
advisory service will enable
doctors to make up their own
minds about computers.

Systems are available for the
doctors to evaluate, using
dummy data. Dr Frank Wells,
the Under Secretary in charge
of the general practitioners’
division at the BMA com-
mented that the service will be
of use to GPs who wish to
obtain practical experience on
computers before committing
themselves to a particular
system.

does not interfere with the
normal operation of the type-
writer.

Micro-80 is supplied with a
one-year warranty. The
Micro-80 unit and Olivetti
typewriter together cost less
than a comparable daisywheel
printer, and this combination
has the advantage that the
typewriter remains usable on
its own.

The Micro-80 unit costs
£300 plus VAT and is avail-
able from Frank Cody Elec-
tronics Ltd, Star House,
Gresham Road. Staines,
Middlesex TW18 2AN. Tele-
phone: Staines 62682.

60K Memory System
vies for office users

:
a :; P »
a s ~.:\

60K OF RAM; A Z-80 PROCESSOR
and CP/M are the vital com-
ponents that go to make the
new Memory System 2000, yet
another choice for the small-
business microcomputer user.

The twin mini-floppy drives
which sit in the monitor
cabinet provide a further 400K
of backing storage. The 9in.
screen can display 24 lines of
up to 80 characters.

The system retails at £2,000.
The Centronics 737, a stan-
dard dot-matrix printer, is off-
ered for a further £400, though
word-processing users would
do better to complement the
micro with a daisywheel
printer.

The system is compact and

light and will fit smartly on any
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Electronic change for
budding Beethovens

MUSICIANS are traditionally
among the first to benefit from
technological change. and
their craft has certainly been
changed by recent develop-
ments in  microclectronics.
Synthesisers, amplifiers and
recording techniques have all
been dramatically improved in
the last few years. Now com-
posing is the latest aspect of
the craft to undergo change.
The budding Beethoven
need no longer stay up all night
with his quill and manuscript
paper. He can. instead, turn to
an Apple computer and the
Mountain Hardware Music
System. No ink” and paper
here; the composer uses a dis-
play screen and light pen. The
two boards of electronics plug
into the Apple to provide the
oscillator and other devices
requircd to produce the sound.
Music appears on the screen
as it would a manuscript, and
the composition can be played
back at any time. The com-
puter can replay the music
using any of a series of
“voices”. Parts for differing
voices can be merged and the
complete work performed.
The system is a must for any
Apple user interested in music
and costs £400. It is available

from the Lion Microcomputer
Centre at 227 Tottenham
Court Road. London WI.
Telephone: 01-398 7531. [

Compact code
withCompress

COMPRESS is a rather strange
but wonderful piece of soft-
ware. Designed to aid pro-
grammers by improving the
efficiency of software written
in standard Microsoft Basic,
the program works by strip-
ping code of all the redundant
characters. The resultant code
is more compact and will load
and execute more quickly.

Mike Lewis Consultants
Lid, the originators of Com-
press, claim that overall effi-
ciency can be improved by
around 30 percent. Compress
is said to offer a compromise
between intelligible code with
meaningful comments and the
gobbledegook produced by a
compiler.

Compress is available on a
standard 8in. floppy for
£28.75. including VAT and
postage from Mike Lewis Con-
sultants Ltd, 48 Willoughby
Road, London NW3. M|

|

desk-top. Software includes
Basic, supplied as standard,
with options on Fortran,
Cobol, Pascal,
useful assembler.

Applications users will find
the usual range of software
including the WordStar word-
processing package and the

and a very |

popular Micromodeller plan-
ning package.
The Memory System 2000 is

supported by a nationwide
network of 22 distributors. To
find out more, contact

Memory Computers (U.K.)
Ltd, Britannia House, 960
High Road, London N12. [1] f
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Latest Onyx can form
low-cost databases

THE LATEST and most powerful | major features is the Unix

microcomputer in the Onyx
series is the C-8002. It consists
of a 10 or 18Mbyte Winchester
fixed disc-drive, a 12Mbyte
cartridge tape drive, a 16-bit
processor and up to | Mbyte of
RAM. Eight users can be sup-
ported at the same time, and
more users can be catered for
by linking more than one
C-8002 together to form a
high-speed local network.
The microcomputer, avail-
able from Keen Computers
Ltd, is designed so that large,
distributed databases can be
constructed cheaply. One of its

Source-code
compiler

SMALL SYSTEMS ENGINEERING

has developed a compiler to
produce object code from

Basic source code for the 8048
family of single-chip micro-
Processors.

Dubbed Basic-48, the com-
piler runs under the CP/M
operating system. It contains
routines to take advantage of
the architecture of the 8048
chip family. The object code is
highly optimised in the form of
a standard Itel-format hex file.

Contact Small Systems
Engineering, 2-4 Canfield
Place, London NW6. Tele-
phone: 01-328 7145. |

operating system. It is sup-
ported by International
Systems, who have enhanced
the standard Unix for use in
the office automation field.
The C-8001 is a powerful
one- or two-user, Z-80-based
system which uses the same
Winchester hard-disc unit and
high-density cartridge drive as
the C-8002. The C-800! can

be upgraded to the C-8002 by
a_ simple field-engineering
operation. Software for both
machines is extensive, Cobol,
Fortran, Microsoft Basic,

CBasic, UCSD Pascal and a
wide range of other packages
[ are also available.

For further details contact
Keen Computers Ltd, 5 Gilt-
spur Street, London ECIA
9DE. 3

FLEXIPAY is a comprehensive
payroll package for the Tri-
umph-Adler Alphatronic
microcomputer. Designed by
Compuserve Ltd, the £350
package provides the user with

Sorcerer’s magic way

with words

THE WORD PROCESSOR for the |
Exidy Sorcerer now has a dic-
tionary. Developed by the
manufacturer of the Exidy
Sorcerer microcomputer, the
dictionary is a real asset to
word-processor users.

Spelling mistakes and typo-
1 graphical errors are found by
comparing every word in the
document with the words in
one of the dictionaries on disc.
Any word not found is treated
as a mis-match and therefore a
possible error.

About 20,000 of the most
commonly-used words are
provided on the dictionary,
and it can be further expanded

50

up to the limit set by the disc-
storage capacity. In most cases
this will be around 50,000
words.

Speed of checking depends
on the size of the document in
question. There is a minimum
time limit so that a short docu-
ment does not take signifi-
cantly less time than a long
one.

The Exidy Systems Dic-
tionary requires a disc-based
Sorcerer system. The software
costs £195 and is available
from Liveport Data Products,
Ivory Works, St Ives, Corn-
wall. Teclephone: St Ives
0736-798157. ]

Total payroll pack
designed for novice

| a double check of the figures
before pay-slips are printed,
thus reducing the chance of
operator errors.

The software will handle up
to 93 scparate items for each
employee. Processing can be
performed for hourly, weekly
or monthly payments. Six
deductions can be made in
addition to those for tax and
national insurance.

Up to 18 separate rcports
can be generated to facilitate
payroll analysis covering all
aspects of wage analysis
including the production of
Plls, P60s and P35s. A full
coin analysis can be performed
as well as credit transfers. The
system will also cope with the
production of cheques and

giros.
Like most software pro-
vided for the Alphatronic,

Flexipay is written with the
inexperienced user in mind.
The system is menu driven and
full documentation is pro-
vided. The one-year software
| guarantee can bc extended as

Programmer’s
Apple boon

AN APPLESOFT compiler will be
a grcat boon to both serious
and home Applesoft program-
mers. The new Applesoft com-
piler, designed by the creators
of the Applesoft interpreter,
offers many advantages over
interpreters, not least of which
is the increase in speed of exe-
cution.

Programs written for the
Applesoft interpreter can be
compiled direct in almost
every case without any modifi-
cations. A program will, in
general, run from between two
and 20 times faster when com-
piled. The compiled programs
can be linked by use of the
Common statement. The
Applesoft compiler or TASC
can perform true integer arith-
metic, unlike the interpreter.

The Applesoft compiler is
available from Pete and Pam
Computers, Waingate Lodge,
Waingate Close, Rossendale,
Lancashire. Telephone: Ros-

sendale (0706) 227011. M|
an option. For further
information contact Bert

Viner, Triumph-Adler (U.K.)
Ltd, 27 Goswell Road
London ECIM 7AJ. Tele-
phone: 01-250 1717.

Carxd to do
Tandy credit

TANDY the High Street micro-
computer and electronics
retailing chain, has launched |
its own credit card. It will be
financed and administered by
Unicredit Finance Ltd, a com- |
pany that specialises in the
provision of in-house credit
cards. The card will be of most
use to would-be computer
users.

The card can be used for no-
deposit credit on purchases of
up to 24 times the monthly
payment. Interest is charged at
a monthly rate currently 2.25
percent, equivalent to a yearly
charge of 30.6 percent — pro-
vided the customer settles the
bill by banker’s order. ]
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We proudly announce the arrival of
the computer-frame
you have been waiting for

®
e u [ 0 m A new Europe-PAL microcomputer frame.
c NOW AVAILABLE £995 excluding VAT

Main features:

— large amount of compatible software already available

— interactive cards, finnware & hardware available everywhere

— 14 /O expansion slots as standard

— screen size: 24 lines of 40 characters, Upper and Lower case with
optional card expansion to 24 lines of 80 characters.

— 32k byte of RAM standard, on board expandable to 96k byte

-— uses the popular 6502 CPU

— bus compatible with the 280 Firmware Card with CP/M and
Microsoft BASIC

— Programming languages including BASIC, Fortran and Cobol etc.,
are available separately

— full PAL-colour video supplied as standard with sound through TV

— professional keyboard with function keys and number pad

— Character set with 255 characters in reprogrammable
EPROM, delivered standard with Upper and Lower Case
characters, Greek and pseudo graphics, and a jumper
selectable choise of QWERTY or AZERTY

— For optional extra’s such as an EPROM-programmer,
microphone, joystick etc., there is a special Lid beside
the keyboard for user hardware

-— A sturdy, light weight four-piece moulded case of strong
polyurethane in two colours beige/black.

(e . 0 DEALER INQUIRIES INVITED

i
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. pearcom

URT LTD. 17 Nobel Square, Basildon Essex SS 13 ILP England Tel. 0268 - 728484 Tlx. 995323
L . -

o



N
~

Drop usaline...

E .

'*_.
*_

ny ‘ ;‘)

...and we’lldrop you a Panther.

Anew and beautiful full colour print of a panther
by Graeme Sims, the internationally celebrated
wildlife artist, which has been specially
commissioned to mark thelaunch of our
%.>~._ PANTHER,theremarkable British
6, . micro-computer system.
Naturally, well send you full
details of this exceptional new
~ business aid. Sophisticated
e @, ~_ andpowerful. Specially
’% 136‘43 . designedfor
3¢, ergonomic

‘oo s

.
0(,,8‘,1//,/ \
')r/’ /) O"(/

'I(/ A b

Asystem totake care of accounting, payroll,
inventory and word-processing.

And it’s British designed, British made, and with
British back-up. With programmes tailored
for British needs,and instructionsin plain
English. PANTHER...the mostup todate
technology atyour fingertips. PANTHER. .. by
Cyber,of course.

Cyber gratefully acknowledge Mr. Sims’
permission tareproduce another example of
his work in thisadvertisement.

Panther

The British Micro System

Cyber Electronics Ltd., 426/428 Cranbrook Road,

. Gants Hill, iford, Essex 1G2 6HW. Tel: 01-518 1414/7

S}
‘SQ,, \
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High-street chain stores are limbering up for a hard fight to win the casual micro |

customer. Martin Hayman reports on the growing number of outlets for computers.

Mass-marketing
microcomputers

THE GAUNTLET so ruthlessly flung down
by W H Smith, in its initiative with the
Sinclair ZX-81, has not been ignored by
other major chains — and they are not all
electrical suppliers, or indeed even stores
associated with electronics products of
any kind.

Our information suggests that Boots
will be grappling with micros this year, as
well as more obvious outlets such as
Curry’s and Rumbelow’s. Curry’s is, of
course, already in the field with its separ-
ate subdivision Curry’s Microsystems
which acts autonomously within the com-
pany, but has only nine branches. Now
Curry’s is to sell the Atari 400 throughout
the U.K., in what must be seen as a major
departure.

Rumbelow’s seems to have advanced
plans to move into computing in a big way
during the 1980s, and is already market-
ing the Texas 99/4 and the Vic-20, in 18
selected shops in the Hertfordshire and
Bedfordshire areas. Chief buyer Neil
Shankland says that supplies are very
tight for both products at the moment. As
soon as deliveries of the Vic-20 from
West Germany improve, he expects that
Rumbelow’s will be offering both
machines in all its stores.

The trial marketing area was chosen, he
says, because the recession has not yet
bitten deep in the London and Home
Counties area and he wanted a good mix-
ture of town and country.

Rumbelow’s is taking the move into
computing seriously and has liaised
closely with both Texas and Commodore
in training its staff adequately for the
doubtless tricky questions that the young
geniuses will be throwing at them.

The question of moving into micro
sales was first mooted over a year ago
with its regular calculator supplier, Texas,

Sinclair’'s ZX-81 — attracting customers at
W H Smith branches throughout the U.K.

but it decided to wait until Texas could
offer a machine which was fully PAL-
compatible. A home computer which
required its own monitor, rather than
being an extension of the domestic TV
set, seemed to be too big a gulf for the
average customer — the price would have
been a steep £600 — enough for a video
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Both Rumbelow’s and Boots market the
Texas Instruments 99/4 at selected stores.

cassette recorder and change left over for
Jaws and Shaft in Africa.

Rumbelow’s move is typical of the way
chain stores are now thinking. With stores
reporting sales of thousands of TV video
games, some of them at hundreds of
pounds, they are probably right in believ-
ing that they can sell machines which can
be used for computing as well as playing.

Rumbelow’s will, however, be sticking
closely to packaged software. Currently it
has no desire to embroil itself in software
support, though it is making noises about
moving into the business market by early
1983.

The aim, though, is to market com-
puters as just another domestic appliance.
“We want to remove the mystique from
computing. We intend to promote micros
in much the same way as any other pro-
duct. We won’t have specialist depart-
ments”’, says Shankland.

By contrast, Rumbelow’s direct com
petitor Curry’s has been in the micro
market since the beginning of 1980, with
a separate company, Curry’s Micro-
systems. Each of its nine branches —
Leeds, Manchester, Birmingham, Bristol,
Southampton, Leicester, Nottingham,
New Malden and Luton — aims to be a
complete micro dealer selling a range of
semi-professional machines and offering
commensurate support.

Supply problems

Microsystems stocks Apple, Commo-
dore and Panasonic products and has field
engineers. However, it also sells the Atari
range and the Vic-20 — if it receives them
in sufficient quantities. For the Vic-20 a
spokesman told me, they are “still filling
orders — we’re not in an ex-stock situa-
tion with regard to this one”.

What is intriguing, though, is that
Curry’s regular branches will be selling a
complete Atari 400 with cassettes and
The Atari Invitation to Programming.
Most of the software will be pre-packaged
games like space invaders. Outlets seem
to be mostly in the provinces, with a

_puting buy a machine at W H Smith or

strong bias to Scotland, the North and the
West Country; only East Ham and
Enfield feature in the London area.

Perhaps the most disconcerting sign of
the times is that the giant Boots chain,
generally thought to be conservative in its
buying policies, is dipping a toe in the
water. Initially it has put the Texas 99/4
into three of its stores, in Ilford, Leicester
and Swansea. It is priced at £299 includ-
ing VAT — the same as Rumbelow’s.
Boots was to have tried also Croydon,
Cardiff and Manchester but found it
could not obtain sufficient machines.

As a marketing exercise, even six out of
a total of 1,090 stores is pretty tentative,
but a Boots spokesman confided: “We
move slowly’’. He said that Boots saw it as
an extension of its policy of selling calcu-
lators and audio equipment but thought it
unlikely that more than about 300 bran-
ches would be able to support sufficient
sales of a £300 item: ““It’s not demonstra-
bly a Boots the Chemists line,” he told
me.

Computer mania

In the meantime, W H Smith is really
steaming ahead with its ZX-81 sales. So
far 116 branches stock the ZX-81 and
soon another 30 are to be added.
Intriguingly, one of the criteria which its
area managers used to determine which
outlets would be favoured was whether
the shop sold plenty of home-computing
magazines.

It is interesting to speculate whether
people buy the magazines, then the com-
puter, or vice versa. W H Smith takes staff
training very seriously and the manager of
the whole operation, John Rowlands,
seems to spend most of his time training
managers in how to deal with the influx of
computer-mad potential customers.

So what is the significance, if any, of the
chain stores’ move into micros? Clearly,
many of the electrical chains have had it in
mind for some time, and those who have
not made the necessary preparations
must now fear that a major consumer
electronic goods market is about to be
snatched from under their very noses.

The same may have happened with cal-
culators, but the calculator is a very dif-
ferent product. It does not require soft-
ware — and software will be an important
follow-up market. If newcomers to com-

Boots and find good service and a keen
price, it is likely that they will return for
advice and to buy more software.
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Micro builders connect
to Prestel

MARGINAL though it may seem, tele-
software is creeping in. Viewdata
compatibility is clearly the most wide-
spread enhancement in the spate of new
micros which have gone on sale recently.

Most of the firms who are tackling the
problem have a computing rather than a
TV-set manufacturing base. It is, there-
fore, reasonable to assume that telesoft-
ware is not far from their minds when
specifying that a new micro should be able
to talk to Prestel.

After all, the market for new dumb
Prestel terminals is pretty well saturated.
Currently there are something over
12,000 terminals registered in this coun-
try, and this sort of level of sales is hardly
going to make any fortunes for their
managing directors.

What does appeal to hardware builders
is the ready-made market of micro
owners. Its true size has been variously
estimated; including the ZX-81 users it is
probably getting on for 300,000. If even a
small proportion of these people could be
persuaded that they need Prestel, it
represents a huge extension of the exist-
ing market for the uneasy trinity of com-
mon carrier — British Telecom — set
manufacturers and information pro-
viders.

Firms which have a foot in both com-
puting and TV-set manufacture are best

with private, business viewdata systems
and it expects that the majority of Tele-
puter sales will be to business users.

What, then, of the small-time micro
users? How will they be persuaded? Two
firms are making the running in really
low-cost adaptations of microcomputers.
Both come from *Silicon Fen™: they are
Tangerine Computer and Acorn Com-
puter.

Tangerine’s Tantel has already been
well-canvassed in these pages, because
we have found it to be a reliable and well-
engineered device and notably good

by Martin Hayman

value for money. Now, as reported pre-
viously in Practical Computing, Tan-
gerine has enhanced the Tantel with soft-
ware modifications and has also launched
a second device with a full alpha-numeric
keyboard.

The Microtantel, which allows a stand-
ard Apple II to talk to Prestel, was
demonstrated at a recent exhibition. It
costs £170 plus VAT, and requires a piece
of disc software written by Blyth Com-
puters of Suffolk, plus a small hardware
fix which Tantel believes hobbyists will be
capable of doing themselves. The catch,
of course, is that you need a disc drive.

Atomsoft’s inexpensive Atomtel maintains its terminal identity in software.

placed to capture the business micro user,
and Rediffusion has jumped in with
verve. The hard-line critics have been
quick to sneer at Rediffusion’s so-called
Teleputer, describing it as no more than
an average 64K twin-floppy CP/M
business machine with ambitions above
its station. Nevertheless, the company
gets full marks for its presentation of the
new machine.

Much has been made of its ability to
interface with either video cassette or
video disc — like everyone else, Rediffu-
sion is keeping its options open. It was
noticeable that no specification was
published for the VCR/video-disc inter-
face. Rediffusion has plenty of experience
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Control is handed over to the Apple
which can dump on to cassette a Prestel
frame which has been captured by the
Tantel. The cassette can then be replayed
and the frame edited. Of course, even a
page of Applesoft Basic will not run when
re-entered. A utility program to convert
from Prestel format would be needed,
and that is what we are all waiting for.

It appears that B&B Computers may
take on the job of writing software to
allow the Tantel to interface in exactly the
same way with Pets and other micros. It is
still not automatic telesoftware, as you
would have to re-enter program code via
the Apple’s keyboard.

At the same exhibition Tangerine was

Telesoftware =

also showing an alpha-numeric Tantel in
two versions. The first has a normal
QWERTY keyboard, with regular type-
writer “sculpted” square keys. There is
also a second version, commissioned spe-
cifically by Granada which seems to have
had a crisis of confidence in the conven-
tional keyboard.

It appears that Tangerine is to make
further reductions in the cost of the
Microtantel in early 1982, possibly in re-
sponse to Acorn’s new low-cost solution.
Acorn has been demonstrating the cap-
abilities of the Atomtel which is, if any-
thing, even cheaper than the Tangerine
device. It will certainly appeal to those
who use the Atom with cassettes.

The rig for the Atomtel consists of an
isolator box and Modem unit, and costs
around £100, plus VAT. Software, in the
form of the program cassette costs
another £30 or so.

Interestingly, Atomsoft has adopted an
all-software solution. Prestel sets have a
coded identity which is programmed in by
British Telecom. This identity is for log-
on passwords and for billing purposes and
must, obviously, be held in non-volatile
memory. The Tantel holds the identity on
an EPROM. An interesting sideline is
that if the battery in the Tantel fails —
admittedly an unlikely event, since the
machine must be left unused for a sub-
stantial period for this to happen — then
the identity is lost and the user has to go
through the rather boring process of
registering the terminal again.

Mediocre monochrome

With the Atomtel, the system identity
is recorded on to the program cassette,
which is reloaded each time the user
wants to access Prestel. Dumping Prestel
frames to cassette is quickly done, though
the business of printing them out is pain-
fully slow. Atomsoft’'s David Johnson-
Jones told me that this is a consequence
of the limitations of the printer. Quality of
the monochrome display left something
to be desired, though for such a low-cost
solution you cannot expect superb colour.

Prestel commands are all available
from the Atom’s keyboard. The initialis-
ing command * needs no shift, which is
convenient, and hash — send — is
effected by Return.

Atomtel will, doubtless, be eclipsed by
the full-scale autoload telesoftware
system designed by Mel Puilen for the
Acorn Proton/BBC machine, which is
being planned to Council for Educational
Technology standard. Place your orders
now, if you have a long pocket — or a
Microprocessors for Education project
grant.
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Our new Micro Winchester gives you from 5 to
20 M.bytes of hard disc storage from as little
as £1425.00 for a complete ready-to-go, plug-in
system with software.

Our new drives pack enough data to run
serious business or technical applications
software into a mini-floppy size 5%" unit and
your data is protected in the sealed enclosure.

‘Controllerbility’
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and multi-tasking applications benefit from
the controller’s interrupt capability and macro
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-Service and Support /

If you are impressed with the

specifications so far, there is more to

come. Our packaged sub-systems are
assembled in-house and they carry a \ -
full one year parts and labour warranty. Our
controllers are built completely from TTL logic —
there are no-fancy chips — so we can fix them if
they ever break down. Dozens of floppy disc drives
gothrough our workshops every month and we are
well known within the industry both for our
training courses and our heavy investment in
computer based disc test equipment. If your
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Winchester ever stops working you can depend V.
on us to fix it. A
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The best dishette
for your system

# Nexos 2200

level command structure and the OEM version
features a simple software interface and CP/M
2.2 BIOS with extensive development aids. The
software comes on either 5% or 8 diskettes
together with Boot PROMs.

HAL Computers Limited
Invincible Road,Farnborough
Hants.GUI4 7QU

Telephone 0252 517171
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#* Atari * Wang
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The BBC seems set to change the face of U.K. computing. Its micro
is more advanced than anything the Americans or the Japanese
can offer for the same price. Charles Moir delivers his verdict.

BBC MICRO

IT IS TWO YEARS or more since the BBC
started internal discussions about a com-
puter-literacy project, and by April 1980
clear objectives had been drawn up. The
fundamental aim of the project was to
increase computer literacy and to encour-
age as wide a range of people as possible

to gain hands-on experience with a micro-
computer.

The decision was made to support the
television series with a specific microcom-
puter and, if possible, to have the machine
made under licence to the BBC’s own
specification. There were dozens of home
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microcomputers on the market, but most
were either too expensive for the begin-
ner — and usually American — or were

incapable of being extended.
The Basics on these machines were
often incompatible, and no inexpensive
(continued on next page)




(continued from previous page)

machine on the market took account of

the possibilities of teletext or Prestel. The

BBC was particularly interested in the

idea of telesoftware — which called for a

machine made to their own specification.
At the end of 1980 a specification was

released to a range of micro manufac-
turers, with an invitation to tender for the
contract. The requirements for the micro
included

A Basic high-level language, since Basic is
easily understood by the beginner while
allowing sophisticated techniques to be
used. The Basic was to be as compatible as
possible with existing Basics.

A full keyboard, to include an additional row of
keys capable of producing any code under
software control.

A teletext extension to load software from
teletext transmissions.

Medium-resolution colour graphics with good
software support.

A low price for the basic microcomputer, with
the capability for expansion to a more
powerful and flexible system.

Rival contenders

At the time, Acorn Computer of Cam-
bridge had a new computer under devel-
opment called the Proton, and it was this
machine which caught the BBC’s interest
over its rivals — which included the then
unreleased Sinclair ZX-81. Acorn soon
had a working prototype demonstrating
the main features of the machine, and
after extensive discussions between the
BBC and its advisers Acorn was given
the contract to produce the BBC Micro.
The contract stipulates that the machine
is simply to be called “The BBC Micro-
computer’’ — no trade names are to be
used.

The BBC and its advisers kept in close
contact with Acorn’s engineers while the
BBC Micro evolved. The crude prototype
has been developed into a product that
greatly exceeds the original specifica-
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tions. The machine is currently being
manufactured by ICL and Cleartone.

There was close co-operation, too,
between the BBC and Acorn’s software
engineers developing the machine’s
Basic. The resulting language is close to
Microsoft Basic — as used by Pet, Sin-
clair, Nascom, etc. — but with many
extensions to control the wide range of
features of the new machine. The Basic
and the operating system together are
contained in 32K of ROM — by any
standards, a huge quantity of ROM to
devote to built-in functions and com-
mands.

The BBC Micro is based on the 6502A
microprocessor, the 2MHz version of the
tried and trusted 6502. Externally, the

Resolution Text Colours Memory
0 640by 256 80by32 2 20K
1 320by 256 40by32 4 20K
2 160 by 256 20by32 16 20K
o = 80by25 2 16K
4 320by 256 40by32 2 10K
5 160by 256 20by32 4 10K
6 — 40by2s 2 8K
7 teletext 40by25 16 1K

Table 1. Graphics modes.

computer is larger than most competing
machines, measuring 415 mm. by 350
mm. It accommodates a completely inter-
nal power supply and there is space on the
main circuit board for over 100 chips.
There are two very advanced custom-
made chips, one controlling the graphics,
the other handling the serial interfaces.

There are two models of the BBC
Micro. Model A sells for £235, and Model
B for £335; both prices include VAT.
Model A can be upgraded to a Model B
for about £135 by taking it to any Acorn
dealer. Partial or do-it-yourself upgrades
are not really recommended.

Model B has 32K of user memory,
while Model A has only half this amount
and cannot use some of the higher-resolu-

————
——————
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————
——
——
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tion graphics. Other features only avail-
able on Model B include a serial and
parallel interface for printers, an eight-bit
user port, four analogue inputs, and a bus
extension which allows teletext, Prestel
and various other expansion units to be
fitted. The analogue inputs measure volt-
age and so could be used for joysticks or
in almost any situation requiring voltage
measurements.

Another particularly interesting inter-
face is called the Tube. Through it, a
second computer — called the second
processor — can be attached; it is con-
trolled by the BBC computer and all pro-
grams or data are sent to or from the
second processor through the Tube. This
approach could allow the system to be
expanded almost indefinitely.

Both models have the same amount of
ROM, and both have access to all the
Basic commands and operating facilities.
No extras ROMs are needed for colour,
drawing or sound facilities, unlike both
the Vic and the Tandy colour computer.
The cassette interface in both machines
can operate at 300 baud — the same rate
as the Sinclair and the Atom — and 1,200
baud. The computer incorporates a small
relay which will enable suitable cassette
machines to be started and stopped auto-
matically, though this facility is only avail-
able on cassette players that have the
proper motor connections.

Sound and graphics

The same excellent keyboard appears
on both models. Its 64 keys are laid out in
the normal QWERTY style and give a
really professional feel. Along the top
there are 10 additional user-definable
keys. All keys have auto-repeat.

There are eight different graphics
modes, most of which enable text and
high-resolution graphics to be mixed any-
where on the screen — see table 1. All the
modes are memory mapped. Since modes
0-3 use 16K or more of memory they are
only available on Model B. Mode 7 has
the same format as a teletext display,
allowing colour graphics with only 1K.

The display is free from flicker or video:
interference. The Colours column in table
1 indicates the number of colours which
can be shown on the screen at any time;
they can be any of eight colours, and eight
flashing colours.

Both versions of the BBC Micro have a
special sound chip fitted as standard,
allowing up to three-note chords. There is
also a noise channel capable of producing
four different noise effects. Software is
included in the operating system enabling
envelope control of all channels without
having to Poke to any registers.

Up to eight different envelope shapes
can be stored in memory. Strings of notes
can also be stored in a special buffer. On
command they can be played back
automatically while the computer is doing
other things. Sound is normally played
through a small internal speaker, or can

PRACTICAL COMPUTING January 1982
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be fed to an external amplifier. The noises | ful. The Tab X,Y command instantly;

are very similar to those available from a
Vic, but on the BBC Micro they are very
much easier to control. Although of little
practical value, sound effects do add an
extra dimension to games.

The 32K ROM contains a large number
of fairly complicated commands to con-
trol the graphics, and it is well worth the
effort needed to get to grips with them. As
well as the usual Move and Draw, there is
an extensive set of Plot commands which
enable points, lines or even dotted lines to
be drawn anywhere on the screen, either
at absolute co-ordinates or relative to the
last point plotted.

It is possible to draw triangles and fill
them with colour to make complicated
shapes appear solid rather than just out-
lines. I managed to fill triangles with
coloured stripes, giving the effect of a
range of new colours. The short program
in figure 1 demonstrates this by drawing
random triangles in random colours over
the screen while printing ‘“‘Hello Fred”
and scrolling.

The BBC Basic has some minor dif-
ferences from the familiar ‘dialects. The
most immediately obvious is that a ““?”’ no
longer means Print, which is effected by
“P”. The formatting of the Print state-
ment is slightly unusual but it is flexible:
for example, a table of prices can be
| tabulated to align all the decimal points.

The Peek and Poke commands have
been replaced by a “?”” — a remnant of
Atom Basic — which is far more flexible
than Peeking and Poking memory loca-
tions. The automatic line-numbering faci-
lity and an almost instantaneous
Renumber command are both very use-
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moves the cursor to any -position on the |
screen for printing. The On-Error func-
tion allows error trapping.

A much-improved version of the Atom
assembler is also built in. It enables the
mixing of Basic and assembler statements
anywhere in the program. Features such
as Repeat-Until loops, functions and
procedures appear to have come straight
out of Pascal. Subroutines can be called
by name rather than Gosub commands.
These features add up to an extremely

10 MODE 2

FOR X=0 TO 255

BCOL X, X

COLOUR X

FLOT B85,RND(1280),RND(1024)
0 PRINT" HELLO FRED "

70 NEXT .

Figure 1. Random triangles.

powerful and flexible Basic which is cer-
tainly better than any machine in its price
range.

The BBC Microcomputer has been,

designed from the outset to be expand-
able. Many of the most useful extensions
are available simply by plugging in the
appropriate chips: for example, the
floppy-disc interface and the Econet
interface are on board. The unusual voice
synthesis option also consists of a few
chips to be plugged into the main board.
The chips serve two purposes; they
enable the computer to speak, and they

' control speCIal cartrldge ROM packs that
can be fitted. Acorn says that the voice
patterns used in the speech chip are those
of news-reader Richard Baker — after
all, it is the'BBC’s computer.

The chip has a built-in vocabulary of
about 150 words, while additional words
can be built up from elements known as
‘‘allophones™. The speech controller wiil
also load data out of special ROMs into
the computer. These will be in small plas-
tic packs slotting into a connector which is
usually hidden under the plastic surround
of the keyboard.

It is planned to make the Prestel and
teletext adaptors available separately, or
together in one box. The prices, which
| have yet to be finalised, should be about
£120 each or £200 for both. They will
provide all the normal teletext and Prestel
services, and will allow downloading of
programs or data directly into the com-
puter. The Prestel extension will allow
two computers to send programs to each
other over the telephone. Neither adap-
tor is likely to be available until the Spring
of 1982.

At about the same time there should
also be a choice of second processor,
either another 6502, or a Z-80 which can
run CP/M. Both will come with 60K of
user memory. Also planned is a 16-bit
processor — probably the National

16032, similar to a 32-bit minicomputer
in many ways — which can address up to
16Mbytes of memory and will probably
come with 128K or 256K of RAM. All
the second processors will communicate
through the Tube.

Two television monitors are already

(continued on next page) |
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(continued from previous page)
available:
costs £105 while the colour version costs
£288 — a very reasonable price for a
colour monitor. A cassette recorder will
be available for £26 and includes the
appropriate connection for motor con-
trol. Various leads for printers, monitors,
etc., are also available.

Software support

A user manual is supplied with the
BBC Micro, giving a guide to the
machine’s functions and the software.
Most of the book deals with the Basic,
describing each Basic keyword separ-

ately. There is also a brief description of

assembler programming. This book is not
| intended_as a course on Basic program-
ming, but is aimed more at those who
already have a brief understanding of
Basic. !

Also included is a cassette of 16 pro-
grams. There is nothing particularly excit-
ing here: an introduction to the computer
and a few demonstration programs using
the high-resolution graphics, a Bio-
rhythms, a Breakout and others in similar
vein. A booklet describes each program
and gives instructions on how to set up the
computer. As usual there is a lead to
connect into the aerial socket of a TV —
as usual, the lead is too short.

This computer will have plenty of good
software to support it. The BBC has com-
missioned several major programs,

the black-and-white model |

including a professional word-processing
package and a financial-modelling pro-

' gram. Others that will be available

include Home Database Management,
Computer-Aided Design — both scienti-
fic and business simulations — and a
range of telesoftware programs. Games
and other less serious software will no
doubt be available from many sources.
No microcomputer can ever be totally
free from criticism, though the BBC
Micro has nothing seriously wrong with it.

I would have preferred a case that was a

little more robust, and there is even a
notice on the underside warning against
putting anything heavy on the top. This is
a pity, because the flat top forms an ideal
platform for a small TV or monitor.

The 32K of user memory could prove
to be a limitation. On a complete system
with discs, Econet and a printer fitted, the
operating system may use up to 8K.
Coupled with Mode-0 graphics, the user
is left with only 2K. Acorn says that such a
system would certainly warrant a second
processor, which is fine if the additional
costs can be kept reasonable.

One peculiarity when using Mode-7
graphics is that some keys will display the
wrong characters on the screen. It hap-
pens because this teletext-compatible
mode has a peculiar character set includ-
ing fractions, whereas all the other modes
have a more normal set.

No cassette lead is supplied with the
computer on the grounds that any parti-

cular lead supplied would at best fit only
30 percent of existing cassette players. On
the review machine part of the bottom
line of text dropped off the screen. This
fault was worse in some modes than

others and may have been due to the.

computer itself or the monitor being used.

Though 40 characters per line is often
considered the maximum that a normal
television can show, the BBC Micro dis-
plays 80 characters per line on a normal
black-and-white television while remain-
ing completely legible. On a colour set 80
characters per line becomes uncomfort-
able, but it is readable. The improved
readability is no accident — the character
set has been specially designed, with all
the vertical bars of each letter two rather
than the normal one dot wide. The
teletext mode gives one of the most read-
able displays I have seen.

Conclusions

® On the whole, the BBC Micro is an
impressive machine. '

@® It is certainly more advanced than any
Japanese or American product available
at the moment — altogether an advanced
and flexible tool which really lives up to
the term ‘‘personal computer’’.

® It looks good and it gives a high-quality |

display on most televisions.

® Predicted sales of 100,000 in the first
year no longer seem surprising with a
machine of this quality, so let us hope that
enough can be built to meet demand.
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Decision Modeller
can help you increase
vour profits by 50%!

Don’t believe it? This is what the CBI say in their booklet ‘The Will to Win':

“Company Profitability is critical for new investment and must be restored. In
addition to Government action listed above*, all levels of management must
be involved in their company’s short term and medium term profit plan, and
think more in current cost accounting terms when making their judgements.”

*These actions referred to Government controlled costs, exchange rate and public spending

FACT Company Profitability declined from 13% in 1960 to 9% in 1970 and
2/3% in 1980 when measured in real terms.

Decision Modeller is a tool for all managers to use in their business based
on the 1980's microcomputer technology. How many managers know the
size of improvement in profits which can result from 1%onPrices plus 1% on
Volume of Output? And ...

* with 1% off Spending plus 1% reduced Material Waste

* with 2% on Employee efficiency

* with 3% off debtors days

* with 5% on Stock Turnover
Often the improvement in profitability can be over 40% and can be as high as
/0% depending on the capital intensity of a business.

Decision Modeller shows you exactly how your company can improve

profitability.
Can you afford to ignore Decision Modeller?
For details call ACT Microsoft 5 e A — e ———X
on 021-501 2284-, or in the lTo ACT Microsoft Ltd., Shenstone House, Dudley Road, Halesowen
London area: Intelligence UK West Midlands.
Ltd: 01-947 9846 I Please send me details of Decision Modeller. I

fnave: . -

froomess: R el W 1
I ...... e ) . Postcode: . . - oM l
l———————————————l

From the people who brought you MicroModeller, the No.1 financial planning package for microcomputers.
Decision Modeller costs £525 and runs on the Apple |l computer in conjunction with MicroModeller.
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Boris Allan evaluates
Commodore’s sub-£200
micro, the Vic-20, and pits
its computing power
against the Atom in a series
of performance tests

THE VIC-20 is not intended for the
experienced user, so it was from the view-
point of the novice that I approached the
machine.

The system used in this review is the
“minimal” Vic-20 set-up, based on the
smallest machine with 20K ROM and 5K
RAM. It costs about £190. The Commod-
orecassette recorder costingabout £50 was
included because the Vic-20, like the Pet,
cannot be linked to an ordinary cassette
recorder.

Peter King of the Manchester Byte
Shop/Computerland loaned me a
demonstration machine that the shop had
been using for some four months. It had
been left switched on all day and every
day and I have seen it used — and abused
— in many ways. Yet it still works well. I
have a dread of overheating small micro-
computers, but the Vic-20 does not seem
to have any such problem.

Bounce-free

One of the most important items for the
first-time user is the keyboard. If it is
shoddily made or poorly interfaced to the
processor, too many confusions can arise.
The Vic-20 scores a distinct plus by hav-
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ing a proper keyboard, with no key-
bounce or other vices. I have seen grown
men and women reduced to a mass of
blubber by a TRS-80 or Atom keyboard-
bounce. When I type RUN, I expect to.
see RUN on the screen and not RUNN.

My nine-year-old daughter did manage
to outwit the keyboard once. Aiming to
hit the space bar, she hit the M too, which
then stuck, though we soon wiggled it
loose.

The layout of the keyboard with its
fancy graphics shapes takes some effort to
master. At the end of my trials, using only
the blue Vic-20 manual, I was still unable
to find how to use the eight function keys-
on the right-hand side of the keyboard.
All I could find was that “‘computer pro-
grammers can assign these keys as well”.

The manual is a blue spiral-bound book
called Personal computing on the Vic-20:
A friendly computer guide. My 11-year-
old son pointed to the cover picture of a
happy, smiling family clustered around a

Vic-20 and noted that the picture on the |

TV was an impossible one — the Vic-20
has a coloured border around the screen
display. The manual claims it “will pro-
vide an excellent introduction to comput-
ing. Unlike most instruction manuals, you
don’t have to read through this whole
book to get to the ‘good stuff’”. It is an
improvement over the Pet manuals, but
unfortunately it looks and reads a bit like
a Batman and Robin comic. ‘“‘Aha! With
numbers you can leave off quotation
marks”, is a fair example of the style.
Making a manual simple is not the same:

as treating your readers as morons, and
the flippancy of the blue manual can be
confusing.

The Vic-20 manual is not good enough to
take a novice very far. It has 14 appendices,
but nowhere could I find a memory map
— though there was a screen-memory
map. When I looked under “memory” in
the index, both ““memory’ and ‘“memory
expansion’’ were listed, but neither had a
page number against the entry, which
may indicate late modifications or omis-
sions.

Built-in graphics

The cassette recorder is simplicity itself
— if you use it properly. Programs are
loaded either by name or by sequence.
Typing Load alone loads the next pro--
gram on the cassette.

At one point I typed Load, and the Vic-
20 responded with

PRESS PLAY ON TAPE.

I soon realised that the tape was too far

advanced and rewound the tape, but as

soon as the rewinding started the machine

replied OK and then SEARCHING. Any

.movement of the keys produced a cue for

the Vic-20 to search, which is not a happy
state of affairs.

I also encountered problems in search-
ing for programs. Sometimes a program
was not found even when the tape passed
over it during a search. Apart from such
quibbles the system works well, though
the recorder is very expensive.

Much is made in the blue manual-of the
Vic-20’s colour-graphics and sound-
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generation abilities. These impressive
facilities are present in the minimal
system. No extra bits of ROM are
required to add colour. The sound
generation is unusual in that the televi-
sion speaker is used, not an integral
speaker.

Shades of grey

As a user of Apple and of Atom
machines I am used to basic drawing com-
mands such as PLOT X, Y TO A, B.
Commands of this type do not exist on the
minimal Vic-20 and the minimal system
does not have high-resolution graphics.

The novice will have a lot of fun with
the minimal system for graphics and Plot-
ting commands can be bought as extras,
but my son was not very impressed with
the Vic-20 graphics facilities. My televi-
sion at home rendered the colours as
various shades of grey. Poor colour
appears to be a general problem with the
Vic-20 as it is with many other machines.

The Basic on the Vic-20 is very fast.

Numerical accuracy might not be as
important for the home hobbyist as it is
for an educational user but it indicates
that the Vic-20 Basic is very efficient. The
Vic-20s numerical abilities were much
more impressive than its colour graphics.

The Basic on the Vic-20 is very fast.
Numerical accuracy might not be as
important for the home hobbyist as it is
for an educational user but it indicates
that the Vic-20 Basic is very efficient. The
Vic-20’s numerical abilities were much
more impressive than its colour graphics.

The language is fairly standard, but I
noticed that youngsters trying out the
Vie-20 in the shop sometimes tried to use
the Input statement in instant/direct
mode. By and large, those whom I saw
trying out the system had no difficulty in
programming but, unless they had used
Pets, they were often stumped by the
absence of Plot commands. For a novice
who wants to learn to program in Basic,
the Vic-20 is a good machine to buy.
However, the blue manual will not teach a

novice very much Basic and it is far too
lightweight to be of much use beyond the
first week.

Conclusions

@® The Vic-20 keyboard is excellent, with
no bounce or other problems. The
machine can be left on all day without
any problems of overheating.

® The manual trivialises, and reads like a
comic. It is not sufficiently detailed to
teach programming to any depth.

® The cassette recorder and the cassette
operating system usually work well,
but the recorder is too expensive.

® The colour graphics are not always
sufficiently colourful and the absence
of adequate graphics commands is an
annoying drawback.

® The Basic used on the Vic-20 is a fairly
common variant. It is very fast com-
pared with its competitors, and just as
accurate. You cannot, however, learn
Basic from the manual.

How it fared against
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the Atom

LIKE THE Vic-20), the Acorn Atom uses
the 6502 processor. and both fit into the
category of ‘“small” microcomputers.
These two machines have been compared
to each other and to two larger microcom-
puters — the Commodore Pet and the
Apple 11 — which are also based on the
6502.

The tests concentrated on the abilities
of the various Basics, rather than graphics
capabilities. The three Magi tests used
to compare the machines’ performance
for floating-point calculations are
designed to simulate practical problems
as realistically as possible. So far there is
only one Magi test for integer calcula-
tions, and the program is based on an
algorithm for Ackerman’s function which
appeared in the September 1981 Practi-
cal Computing.

The most noticeable result of the float-
ing-point tests is that the errors for the -
numerical calculations are identical for
the Vic-20, Apple II and Pet. The Atom
is, on average, slightly more accurate.

The timings are surprising. Though the
Vic-20 is as accurate as the Apple II and
Pet, it is always faster than the Apple,
which is always faster than the Pet. The
Atom’s timings are always slower than
the Vic-20 or Apple and are about equi-
valent to those of the Pet.

The Vic-20 is no more difficult to pro-
gram than the Pet — the Basic is more or
less the same. — or the Apple II. Atom

(continued on next page)
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Basic is not really designed for floating-

point work because:

you have to buy an extended system

you cannot use Defined functions

arrays can only be one-dimensional and have
restricted names

you have to use special commands for floating-
point numbers — e.g., FDIM, FIF, FPRINT

floating-point variables have a % prefix — not a
suffix

generally the coding of floating-point is very
unwieldly on the Atom.

The clear conclusion is that for modest-
sized programs using floating-point arith-
metic, the Vie-20 is the equal of the Pet
and Apple Il in terms of accuracy, and the

Atom Vic-20 Pet Applell
Test 1 110 87 125 92
Test 2 7.3 5.5 7.4 59
Test3 92.1 428 514 46.0

Floating-point tests.

Vic-20) has the clear edge in speed — see
tables | and 2.
A program to perform integer calcula-
tions can be run in several modes:
@ Integer-alone Basic — Apple and
Atom;
® Floating-point numbers in a floating-
point Basic — all machines tested;
® Integer numbers in a floating-point
Basic — Vie-2(0. Apple and Pet.
By far the fastest machine for the

integer Magi test is the Atom in its
default integer mode. The Apple II run-
ning integer Basic is next fastest. but not
much faster than the Vic-20 in its normal
floating-point mode. The ditference in
speed between the Vic-20 and the two
larger microcomputers — the Pet and the
Apple — for ordinary floating-point
Basic programs is more than 10 percent.
The Atom is about 50 percentslower than
the Vic-20 when the Atom is running in
floating-point.

The integer test requires an array to be
dimensioned as Stack(1000). Since this is
too large an array for the Vic-20, the
array had to be declared as Stack(500) for
the Vic-20 only. When all variables are
defined as integer. the declaration of
Stack% (1000) is accepted — the suffix
“% " indicates an integer variable — but
the program runs slightly more slowly.
The definition of variables to be integer
for both Pet artd Apple leads to smaller
programs which run more slowly.

Since the Atom is so much faster in its
integer mode, it is a powerful machine for
game-playing and discrete simulations —
especially given its excellent graphics. If
its ease of machine-code programming
and essential “transparency” are also
taken into account, then the Atom clearly
leads as a cheap means of learning about
the mechanics of computing. For such

| purposes the Atom manual is about the

best I have seen. but the Atom seems
rather unsuited to numerical work.

If you want a machine from which the
user can make a simple transition to
larger machines, then the Vic-20is a good
choice. It will run games and discrete
simulations more speedily than the Pet or
Apple II, and will tackle numerical work
in a standard environment both speedily

Atom Int 125
F 333

Vic-20 F 218
F/I 226

Pet F 252
F/I 278

Apple Il Int 208
E 257

F/I 268

Integer test where all timings are in
seconds for integer Basic (Int), floating-
point Basic (F) and floating-point Basic
using defined integers (F/I).

and easily. The Vic-20 has an obvious
claim as a machine to be used to give
children some experience of computers,
perhaps while using the computer to learn
about other subjects.

The graphics on both the Apple II and
the Atom are highly commendable, while
the Vic-20) seems to be far superior to
many larger machines in its colour

graphics. M|

our enthusiastic staff.

START COMPUTING
IN CAMBRIDGE

For less than £100 you can faunch yourself into the world of
computing with your own systerh. At Cambridge Computer
Store our “Budget Micro” department offers an exception-
ally wide range of inexpensive machines, aill generally on
demonstration, available from stock and fully supported by

B Acorn Atom

B Commodore VIC 20

8 Tandy Colour Computer
B TRS-80 Model |

B UK 101 kit system

B Sharp Pocket Computer
B Low-cost peripherals

Make the right start! Visit us at:

Cambridge Computer Store

1 Emmanuel Street, Cambridge CB1 1NE
Telephone (0223) 66334/5
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1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand —over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

With the ZX841, it’s still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful BK BASIC ROM —the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

Ne,w BASIC manual

Every ZX81 comes with a comprehensive, specially- written
manual - a complete course in BASIC programming, from
first principles to complex programs.

bl

£49.%

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81reduces the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@ ZB80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

@ Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

@ Unique syntax-check and report
codes identify programming errors
immediately.

@® Full range of mathematical and
scientific functions accurate to eight

~ decimal places.

® Graph-drawing and animated-
display facilities.

@® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

® Randomise function — useful for

games as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

Sinclair ZX81 Personal Comy
the heart of a system
that grows with you.

Kit or built —it’s up to you!

You’ll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) — a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor - 600 mAat9Vv DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.
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16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Useit for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
-also run some of the more sophisti-
cated ZX Software — the Business &
Household management sysiems
for example.

SincCi=ir
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.

Available now-
the ZX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

=4
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At last you can have a hard copy
of your program listings —particularly
useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto therear
of your computer - using a stackable
connector so you can plug ina RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE — Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt —
andwe have no doubt that you will be.

I_To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY.

Order
l Qty | Item Code | Item price Total l
| — : |
| Sinclair ZX81 Personal Computer kit(s). Price includes
| | ZX81BASIC manual, excludes mains adaptor. 12 49.95 |
Ready-assembled Sinclair ZX81 Personal Computer(s).
l Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 l
l Mains Adaptor(s) (600 mA at9 V DC nominal unreguiated). 10 895 l
l 16K-BYTE RAM pack. 18 49.95 l
Sinclair ZX Printer. 27 49.95

I 8K BASIC ROM to fit ZX80. 17 19.95 l
| Post and Packing. 205 |
l [ Please tick if you require a VAT receipt TOTALE l
| *| enclose a cheque/postal order payable to Sinclair Research Ltd,for £ . |
l *Please'charge to my Access/Barclaycard/Trustcard account no. l
I *Please delete/complete as applicable. O s

Please print. l
I Name: Mr/Mrs/Miss || IEEEREDPONNE™ SN
ey A O O O O I I A N
T A Y O B O I T I A

LFREEPOST —no stamp needed.
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| EMG MICROCOMFPUTER COURSES |
| INTRODUCTION TO MICROCOMPUTERS COURSE
COMPTER 'ORD
OPERATING PROCESSING PROGRAMMING

W COMPUTER |
y

DISK OPERATION SIMPLE WORD PROCESSING INTRODUCTION TO
! COURSE ) COURS PROGRAMMING COURSE
CUSTOMERINVOICE WF CASSETTE |

PACKAGE COURSE RETRIEVAL COURSE
o \
5

. -
s
K SALES DAY & DEBTORS WP DISK OPERATION BASIC CASSETTE

PACKAGE COURSE | COURSE OPERATION COURSE

ORDER PACKAGE ADVANCED ¥R D PROCESSING BASIC DISK OPERATION.
i | COURSE FUNCTIO! ¥ COURSE

| PURCHASE DAY WP PROPORTIONAL SPACING BASIC PROGRAMMING
PACKAGE COURSE COURSE i1
COURSE [
PASCAL

> PROP P

COURSE |

PAYROLL WP MACRO PROGRAMMING ASSEMBLER

PACKAGE COURSE COURSE |

T — .

! WP MACRO PROGRAMMING |
COURSE 1

STOCK PACKAGE
URSE COURSE ((

CO

Training Either before or after you buy
your microcomputer system.We provide
in-depth training at the computer,

With full Supervision . A chart showing some of our training courses.
Hardware & Support  Software Supplies

We supply the most We have generalised = Your microsystem
suitable microsystem software packages, will require ribbons,
for your application but our team also diskettes, continuous
and then fully prepare tailor-made  stationery etc. We can
maintain it at your software to meet always supply these
premises. your requirements. from stock.

I

i
i
i
[T

B
SR RE
TR VINIS

: , e
The LONDON The SOUTH LONDON
MICRO CENTRE MICRO CENTRE
47 Lower Belgrave Street 30 Heathfield Road
LONDON SW1 CROYDON
Telephone 01-730 8791 Telephone 01-688 0088

Contact us today for more information
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SOFTY-2 CAN BE linked to a host com-
puter through an umbilical cable which

plugs into the host’s EPROM socket.
Data in Softy’s RAM is addressed by the
host machine as if an EPROM had been
plugged directly into the main system,
and Softy acts as an EPROM simulator
which allows programs to be developed,
tested and altered before being more per-
manently burnt into an EPROM.

" The device is housed in a vacuum-
formed black plastic case measuring
180mm. by 240mm. by 40mm. high with
top and bottom sections held together by
plastic pop rivets. The recessed top con-
tains an insert of conductive foam to hold
EPROMs which are being worked on.
The printed-circuit board protrudes at
the front to carry a 24-pin zero-insertion-
force socket, umbilical connector, I/O
data lines and a personality switch to
allow a choice of EPROM.

Dual-function keys

The 28-position keyboard is of the uti-
lity metal/insulator sandwich type. Many
keys have a dual function, depending on
whether the shift key has been used. Softy
contains a 5V regulator circuit and draws
unregulated power from a power pack
built into an oversized 13A plug. The
power lead connects to the back of the
unit, where there are also connections to a
tape recorder and an output to feed a
modulated video signal to the aerial
socket of a standard TV set.

A number of link positions on the pro-
truding part of the printed board allow for
various user options. No parallel-pin con-
venience jumpers are provided, and if this
type of connection is required the cabinet
has to be dismantled to install it. The I/O
terminations are simple printed-circuit
pads, and users must solder in their own
connectors for special applications.

The system contains an INS-8060
(SCMP) microprocessor together with its
matching 8154 RAM and 1/O chips. A
4MHz crystal drives the processor and a
divider chain, which generates video sync
and other signals associated with the dis-
play.

EPROM burning

The internal memory consists of a 2K
2716 EPROM which contains the con-
trolling firmware for the SCMP. Four
2114s provide 2K of RAM as the user’s
main work area. A single-bit 2102 chip
provides 1K RAM which is used to gener-
ate the cursor position on the video dis-
play.

The memory is driven from the eight-
bit internal data and 12-bit address
busbars. The same busbars are taken to
buffers which drive the umbilical Romu-
lator cable, and to the Zif socket on the
front panel.

Apart from a special-character genera-
tor 74-S287 PROM, the display system

(continued on next page)
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Centred around a 2K RAM and keyboard,
Softy-2 is a highly-sophisticated piece of
equipment aimed at the professional or
semi-professional systems designer. Once
you have attached it to a micro, any data you
enter through its keyboard directly into the
2K RAM can then be loaded into the
EPROM of the host machine. Mike Hughes
assesses Softy’s features and performance.
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(continued from previous page)
has no memory of its own. It gains access
to the Zif socket or the internal RAM
when the busbars are released by the
Processor.

The display is unusual in that it simply

displays, as a map, the hexadecimal

values currently residing in a 512 byte
block of memory.

The block to be investigated is selected
by entering its page number through the
keyboard. Taking a page as 256 bytes,
pages 0-7 display the contents of
whatever is placed in the Zif socket and
pages 8-15 the contents of the internal
RAM. The contents of the internal firm-
ware EPROM cannot be displayed
directly, but a keyboard function allows
them to be block-moved into RAM space
to be viewed and, if necessary, modified
by the user.

The most important feature of Softy-2
is that it incorporates EPROM-burning
circuitry. It will cater only for single volt-
age-rail EPROMs — 2716, 2516, 2732
and 2532 types. The original Softy-1
dealt only with three-rail EPROMs —
2708s and triple-rail 2716s.

The user can develop a program and
test it while it resides in the internal 2K
RAM. When satisfied that it is correct,

the chosen EPROM is inserted into the:

Zif socket. A command from the key-
board burns the contents of RAM into the
EPROM.

After burning in, the contents of the
EPROM can be verified against what was
originally in RAM. Any discrepancies are
highlighted by the offending bytes bright-
ening on the display map. Using the
umbilical connection, the program can be
run on the host computer or the system
which is under development.

Extra bonus

Errors should normally be debugged
from tests while the program is in RAM
but it is a simple matter to carry out
further modifications, including the sub-
sequent burning-in of individual bits
which have not previously been altered
from their unprogrammed state. There is
even a keyboard function, Pretest, which
allows you to check whether your subse-
quent change can be accepted as a re-
burn without having to completely erase
the EPROM.

The INS-8060 which controls the Softy-
2 system does not restrict the type of
machine code that is entered. Data is
treated simply as text and the 8060 is
oblivious of the sense of what is entered.
Softy-2 can, therefore, be used to develop
programs for any eight-bit microproces-
sor system.

Softy has an added bonus for users
developing a control system based on
another 8060. After burning in the
EPROM, the program can be run on
Softy, making use of the two ports which
are normally scanning the keyboard.
There is sufficient output drive from the

70

8154 ports ‘to run LEDs or numerical
indicators.

Documentation supplied with the
system is rather difficult to read, and is
not helped by its small print. Softy-2 is,
nevertheless, extremely easy to use. A
large number of keyboard functions, in
addition to those already mentioned, are
available to assist the programmer. A
Page key selects the page of RAM
required, and cursor-control keys allow a
brightened-up marker to be moved to any
position on the currently-displayed page.
Two status registers display the current
address location of the cursor.

Insert and Delete

The display itself is broken up into
easily-identifiable blocks of 128 bytes by
light and dark areas on the screen. The
current address of the cursor can be
marked before it is stepped to another
position, while a register displays the dis-
placement between the original and the
new position — which is very useful when
trying to sort out the addresses for rela-
tive jumps.

A recurring subroutine which does not
exceed 110 bytes can be transferred into
the small scratch-pad memory before
being transferred as a block of data into
the main RAM, starting at the current
cursor position. This process can be
repeated as often as necessary with the
same block of data.

A block of data from 1 to 127 bytes can
be defined and physically transported for-
wards or backwards through memory
while the existing data it moves through is
adjusted accordingly. An Insert function
looks ahead of the cursor for a block of
three or more unused bytes — hexadeci-
mal FF. If a block is found, all data from
the cursor to the start of the block is
moved up one address, leaving room for
an additional byte to be inserted. There is
a similar but opposite Delete function.
These two functions are useful if relocat-
able code is used throughout the pro-
gram.

A further useful feature is the Match
function which brightens a specified data
byte whenever it occurs on the page being
currently displayed. It would have been
more helpful if the comparison could
have been made on up to three adjacent
bytes.

Interface options

With the addition of an I/O connector,
Softy can be made to communicate in
parallel mode to the outside world. It can,
for example, interface to Centronics-type
printers to obtain program dumps. Serial
I/O is also a possibility but only TTL
levels are readily available and external

_circuitry would need to be added to pro-

vide RS-232 compatibility. Firmware for
parallel or serial transmission does not
exist within the system, but if added via an
EPROM in the Zif socket could give 110,
300, 600, 1,200 or 2,400baud rates.

Internal firmware does exist for the
tape interface, and its hardware could not
be simpler: it relies on the digital signal
developed by the INS-8060 at its SOut
pin for recording. The playback signal
from the cassette recorder is fed back via
a very simple level-separating gate, which
regains rectangular TTL levels, and
applied to the SIn serial-input pin of the
INS-8060.

The recording and playback software
technique, which is proprietary to the
Softy-2, has been named Transwift.
Documentation describing the serial,
parallel and tape communications options
is singularly unhelpful and failed to
answer many fairly obvious questions
about their use.

Some snags

The Softy-2’s capabilities are quite
impressive overall, though not without a
few snags. The keyboard was not satisfac-
tory. Working at machine-code level
involves a large number of key strokes,
and it was necessary to glance at the
screen every time a key was depressed to
ensure that data had been entered. On
many occasions two or three depressions
were required to get any response while at
other times double and triple entries
occurred. People who want the facilities
of which this machine is capable would
surely require a more reliable method of
entering data. Having said that, it would
be a simple matter for a user to attach a
matrix keyboard via the 1/O connector.

The format of the video display is such
that on a normally-adjusted TV set with a
small degree of over-scanning the top of
the display, including the ali-important
status line, is out of sight as is the left-
hand column of characters. It is necessary
to alter both the height and width controls
of the set to obtain a complete picture,
and that is easier said than done with
many modern colour sets.

Who might wish to use such a device?
Programming in machine code is very
much a chore now that there are
assemblers for most micros. Softy-2 may
come into its own when the major don-
key-work has already been done via an
assembler on a larger machine. Softy
would then be used more in its burning-in
role, at which stage minor corrections
may be required.

Conclusions

® Softy is good value for money as a
programmer alone, and the extra facilities
it offers — particularly the ability to look
at 512 bytes as a map — have to be good
bonuses.

@ The 2K limit on program size dictates
that Softy is likely to be most useful in
developing control software.

@ Such programs are likely to be short
and modular, and Softy could prove very
useful to small development laboratories
designing small-run dedicated systems. [[]
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ATALECT
ALL-ROUND

COMPUTER
PACKAGES

COMMODORE

No. 1 best seller in the U.K. Tackles

your bookeeping, stock control and = ...becallse WhO else pfOVideS a“

et e = this-ata price you can afford

We offer you a choice of these budget priced,
easy to operate microcomputers. Starting in
price from an amazing £200 for a computer,
£1,500 for a complete system. All come with
a versatile range of programs to meet todays
modern business needs.

Tryone out for yourself

If you’re not sure how a microcomputer can
help, call in at our WOKING or CROYDON
SHOWROOMS.

Keeping you going
Fast reliable SERVICE if you’re based in
London and the South.

Buying your system

Attractive terms, leasing and the best deals
available in London and the South.

Remember, when you buy from Datalect
you’re getting 10 yrs EXPERTISE, SERVICE,
ADVICE and TRAINING and the best
after-sales care.

SHOWROOMS:
CROYDON. 7, St.Georges Walk, Croydon, Surrey.
Tel: 01-680 3581

WOKING. 32, Chertsey Road, Woking, Surrey.
Tel: 04862 63901

APPLE

One of the most versatile on the market.
Expandability up to 48 kbytes of user
memory, supported by a large range
of programs and peripherals.

HEWLETT
PACKARD

A portable (only 20 Ibs) specialist
computer with a fully integrated
keyboard, display and printer.

ACT 800 series

A large microcomputer system
supported by an excellent range of
programs. Expandable to multitasking
up to 20 meg.

® Registered trademarks of Commodore,
Apple Inc., Hewlett Packard, ACT.

DATALECT |5

COM PUTE RS Post Code

DATALECT C .
Your computer company for London and the South D?ptf?»c, §3/35 Pertugal Rd., Woking, Surrey GU21 SIF
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—PLete & Pam Computers

72

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

Now over 500 items for APPLE ia stock

CHRISTMAS GAME SPECIAL
Buy any flve games — DEDUCT 10% off the tota!l price

Full catalogue and description are avatlable

Apple Galaxian — Galaxy Wars — Head-On — Galactic Revolution — Galactic Trader — Galactic
Empire — Mysiery House — Bridge Parinet — Checker King — Gammon Gambler — Rouletre
Craps — Apple 21 — Puckman — Global War — Space Warrior — Apple Typhoon — Sneekers

= Galactic Altack — Gorgon by Nasir Alla1 £12.95

Microsoft Adventure — ABM — Dog Fight — Phantoms Five — Orbitron — Pulsat — Micrachess
2 — Odyessy — LA Land Monopoly — Motloc's Tower — Rescue at Rigel — Space Eggs

Trily of Games — The Prisonet — Raster Blaster — Autobahn - Space Raiders awala’s
Last Redoubt — Gamma Goblins — Apple Panic — Cops and Robbers All a1 £14.95

Computer Conflict — Computer Quarierback — Cartels and Cutthroats — Space Album — Bill
Budge 3D Graphics Tutor — Cyber Strike — 3 Mile [sland — Adventure 789 — 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 Al a1 £20.95
Computer Air Combat — Computer Ambush — Computer Bismark — Operation Apocalypse

Torpedo Fire — Shatiered Alliance All a1 £29.95
OLYMPIC DECATHLON from Microsof £12.95

Superb Hi-Res Graphics — Winner of this year's WCCF prize for creative programming

PLIGHT SIMULATOR by Sub-Logic Diek £19.95
So realistic — you might feel airsick! — be warned Cassetie £14.95
DRAGOM FIRE from Dakin Corp. £25.95
VERSA LXPANDER PORT £12.95

An expansion cable ZIP socket for the Appie game 1/0 socket aflows zero insertion force of
pefipherals requifing connection o garne sockét

SEWSIBLE SOFTWARE UTILITIES

Applesoft Programme Optimlser £12.95
Mxlt Disk I £14 95
Super Disk Copy Il £17.95
DOS Piss £17.95
Dish Organtser II £17.95
Disk Recovary £17.95
Appiesoft Plus Structured Basic £14.95
DAKIN S PROG AIDS 3.3 £49 00
PASCAL SHOOTER £79.00
If you want to learn Pascal this is the package to use — complete with two disks

PASCAL PROGRAMMER £79.00
The Pascal programmer’'s dream — all the utilitles you wanted 1o use but never had time 1o write
RAMCARD £99.95

A 16k Expansion card for you Apple [t will provide additional memory for Vistcalc load fnteger
from a System Master and 1s fully compatable with Apple’s Pascal System The onlysboard with
Neon Read/Wrtie indicators The only card with data bus lines for faster data retrieval

RAMEX 16 £89.95
UK entrant to the expansion card matket — does not need o be ribboned 1o the memory area
MEMORY MANAGEMENT SYSTEM £29.00

A utllity that moves DOS onto a 16K expanslon 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 Hasfc S
COBOL 80 £299.00
FORTRAN 30 £109.95
RASIC COMPILER £199.00
ASSEMBLY LANGUAGE DEVELOPMENT (86502, 8080 snd 280) £79.00
ZTERM £59.00
Software that allows you 1o emulate the terminal of your chnice whilst using Apple with a Z-80
Softcard

80 COLUMR BOARDS

SUP-R-TERMINAL £195.00
VIDEX £ 185}00
NEC GREEN SCREEN MONITOR £169.00
WORDSTAR for APPLE £169.00
I you wani the best in word processing for Apple then WORDSTAR is the answer Very well
documented and great to use Requires the installation of & Z-80 Soficard

MAII MERGE £69.00
Allows you to maintain name and address lisis and merge fields mto text to form letters eic
SOFYKEY £74.00

(Basic or pascal versions available) A 15 key programmable keypad

Patch for WORDSTAR and SOFTKEY to permit use of programmable pad with WORDSTAR ~ £39.00
ABT NUMBRICAL KREYPAD £74.95
VISICALC 3.3 Owr Price £105.00
At last — Visicalc on 16 sector DOS 3 3 with 12 additlonal commands Enhanced Manual is
ncluded

VISIDEX £105.00
New from Personal Softcard — type in whatever key words. phase dates or numbers you want
the info 10 be associated with and store away

VISITRRM £79.00
Allows yout w0 with larger or ather personal computers Link
your personal computer with your company’s mainframe

VISIPL £85.00

e e el e esnh sl dlchorts Visualise data in six different fotmats

and 6 different colours Data can be directly enered or data files loaded from VISICALC 3 3
—_—

VISITREND £129.00
Allows you to perform sophisticated math operations on a ime series data such as stock prices or
production figures Includes multi-line regress cumulative total percent charge lead/lag moving

averages, and various which let you create new time series This
package also Includes VISIPLOT

VISIFILE £339,00
New data base from Personal Software

DB MASTER £129.95
The data base with 100 fields operating on multi-disketie files for large capacity

DB MASTRR Uttlity Pack Wo. 1 £60.00

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

DB MASTER {or Corvas — availeble soon £295.00
INZORMA TION MASTER — Dats Base £79.00
A dream to use has advanced facilitres such as global change and caiculator mode of entering
figures A systern thal a novice can use with ease

DATA MASTER £55.00
A utility for use with INFORMATION MASTER allows the splitting of a data base system selectivity
change of field types and iransfer of pnint formats

TRANSIT £29.00
A utility that enables you to Iink INFORMATION MASTER to many files Includng those created
by VISICALC

r

APPLE SYSTEM SALES AND SERVICE
IN BOTH LONDON AND LANCASHIRE

APPLE OS9 and 6809 MILL

A revolutionary tool. Motorola bills
the 6809 processor as “a programmers
dream machine’. OS9 is a program-
mers dream operating system —
APPLE users need dream no longer.

STELLATION TWO'S MILL 6809

Is available with OS9 and

BASIC O9 — NOW.

BASIC O9 allows simultaneous

running of separate programs. It has

to be seen to be believed — (OS9 is

modelled along the lines of UNIX).
£399.00 + VAT

REMOTE OPERATING SYSTEM — ROS £499.00
Provides muluple Apple Il users with the capability of uttlising the disk storage available from
one control Apple Up 1o 127 remote computers may be tonnected to one central Apple containing
up to 8 floppy disk drives starter system (I central + 2 remote boatds) with sofiware and cables
Single remote board £124.00

64K RAM CARDS
Here at last! Can be used 1n pairs 1o emulate a disk drive

2 cards and card emulating software £449.00
Single boatd £225.00
TRASC — THE APPLESOFT COMPILER £109.00

A two pass compiler from Microsoft — the Appiesoft authors Comes with extensive documentation
and copyable disk Compiles to disk sa can compile any length of programme From 2 to 20 times
improvement n speed

THE MILL — A 8809 plug-in bosrd for Apple £249 95
Can run ar full speed whilst the 6502 runs at 20% Comes with either a Pascal speed-up

kit 10 tncrease the speed of execution of Apple’s U65D pascal or a 6809 assembler

Also avarlable & debugging utility

COMING SOON — 059 Operating system

PASCAL JOB CONTROL SYSTEM — from High Technology £295.00
A fast sophisticated jobr control/costing system able 1o coniroi cosis on 400 jobs providing useful
reports and maintaming 50 cost centres with 500 sub cost centres Worth its weight mn gold!

APPLE HOW TO £29.95
Requures Int Basic or 16K Expansion Card — teaches calculating and programming

APPLE MUSIC THEORY £29.95
ELEMENYARY MY DEAR APFLE £19.95
Tahiton for Children

ECHO 11 SPEECHK SYNTHESIZER €139.95
Based on TMS 5200 chip from Tl — type In speech direct from keyboard

EXPANSION CHASSIS £399.00
Long awaited — hete at last -~ More slots for your Appie

MOUNTAIN CPS — Mul!t-fanctlon Card £135.00

A bi-directional sertal interface — parallel port and clock/catendar card — all on one board Tan
be made to use phaniom slots

VISIWRITER €149.95
Superb graphics lablel from Versa Computing — you don t have 10 go to the expense of an Apple
Graphics Tablet for graphics capability

VERSA EXPANSION SOFTWARE £20.95
Auxshary pack for the VISIWRITER includes the ability 10 draw in fine detail using magnific ation mode

EPSON MX-80 F/T £398.00
9 x 9 rhathix printer with frichion and tractor feed

EPSON MX-830T £349.00
Tractor feed only

INTERFACE AND CABLE £85.00
For the above {non-graphic)

GRAFPPLER from Orunge Micro £99.00

An interface for the Epson MX-80 and 100 that obeys Apple protocols and has a graphics dump
programme 1n ROM producing 2 sizes of picture and 360 degrees rotation with positive or
negalive image

AIO INTERFACE from SSM £119.95
MACHINE COVERS — oaly the best matarial ased

Apple only £5.95
Stagle Diok £2.95
2 stached disks £4.45

Apple, 2 disks 20d 9" monltor or Apple and 12" menitor

Apple and 2 dlsd £7.95
Epson MX 70/80 £5.45
Paper Tiger 445 — 460 £5.45
BASEF DISKS (for 10) £18.50
Aathorised Apple Sales and Service
LOWDON RETAIL, 98 Moyser Road London SW16 65H
Tel 01-677 205277341
- -]

‘MAIL ORDER AND DISTRIBUTION. Waingate Lodge Waingate Close VISA
Rossendale Lancs BBA 7SO [~ — ]

Tel Rossendale {0706 227011

Prices da nat include VAT Please add 15% VAT 1o your remittance Postage and packing FREE
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Nex! to keeping all your data on
Verbatim Datalife~flexible disks,
the best thing you can do for your
computer or word processor is to
keep it running clean and
error-free.

And the way to do just that is
with Verbatim's new Datalife Head
Cleaning Kit. It can remove up to
90% of the debris contaminating
your drive heads. Dust, dirt and
debris that causes data loss and
errors, hinders system performance.

Quick and easy to use
All you have to do is remove a
Cleaning Disk from its protective
pouch, put the disk in the special
jacket, insert it into your drive and
turn it on.

In just 30-60 seconds, your
drive heads are cleaned.

Cleaning,

with no cleaning mess
With your Datalife Head Cleaning
Kit there’s no hit-and-miss applying
solvents that can splash and spill.

What's more. with Datalife
Cleaning Disks every time you clean
your heads, you can do it with a
fresh, clean, disposable disk.

Cleans both Single and

Dual Head Drives Safely
There’s no worry about damaging
your system with Datalife Cleaning
Disks. And you can use them on
single or dual head drives.

Protect your investment
The Datalife Head Cleaning Kit will
help you guard against data loss.
errors, and degradation of system
performance because of debris
contamination.

So if you want your data back
verbatim, keep it on Verbatim disks.
And keep your disk drives clean with
Verbatim's Datalife Head Cleaning
Kit.

Verbatim S.A.

P.O.Box 3

CH-1211 Geneva 19 Switzerland
Telephone: (022) 31-90-55

Telex: 22647 ITGE CH

BFI Electronics Ltd.

516 Walton Rd.

West Molesey - Surrey KT8 0QF
Telephone: (01) 941 4066

Telex: 261395

Willis Computer Supplies Lid.

South Mill Rd.

Bishops Stortford — Herts CM23 3DN
Telephone: (0279) 506491

Telex: 817425

Introducing the second best thing
you can do for your computer.

Head Cleaning Kit

Includes Spocial Jacket A 2 Clraring Disks




The modular, fully
integrated, parameter
driven, upgradeable,
universal business
system...

Come to one of our
Free
Introductory

Seminars
atour Training
Centre in Andover.

T »
5"%‘5.

]
el
2= Ep

A
,mg
Lintrey
199¢

COPIRIGHT 1ogg
CToepp

06 00-00-0¢ 0.0,

b4

tagy TE 0F Jooue 0195,
12294 X

ENTER 1y warer g uxxmxxnuu,,;

g = ‘:_;;.-:5‘7‘
4 e S
P . ougnsies \

-..proven on APPLE.

 TABS unique business software is a flexible package
designed to maximise business efficiency and profitability.

TABS is also modular. Each of 13 Apple modules
may be run individually or together. Module's include:
Sales Ledger, Purchase Ledger, Sales Order Processing,
Invoice Compiler, Fast Data Entry, Nominal Ledger,
Management Accounts, Job Costing, Payroll, Bill of
Materials, Stock Control, Word Processor, Mail List.

The system is fully integrated so that updated
information on one module automatically updates
information on a related module e. g. items entered on the
Sales Ledger would deplete Stock Control.

Each module is parameter driven enabling end users
to adapt each module to suit their unique accounting
requirements.

The TABS system is upgradeable. It bridges the gap
between micro and mini computers facilitating expansion
from the single user system to the multi user system on
SYSTIME and D.E.C.

Finally, TABS is universal. The complete modular
system currently running on PET and Apple will shortly
be available on most microcomputers.

We would, however, like to add a word of caution to
the end user. Naturally a package as flexible as this is a
sophisticated product and although simple to operate we
strongly advise professional help either from your Dealer
or from TABS during its installation.

For more details about TABS software and hardware, please tick
box(es) and return coupon to us. We are pleased to offer credit
card facilities to our customers.

Dealer enqui?

O  Please send me details of your Dealer Plan

User enquiry

O Please send me details about TABS accounting systems
00 Please send me the TABS User Manual £20 inc p&p

I enclose cheque/postal order for £ = —— il

Signature

Address__

4 Accounting
4 Business Systems

~TABS

--------------_-‘

Tel. No. __

TABS Ltd. Sopers House, Chantry Way, Andover. Hants. SP10 1LU
Telephone: Andover (0264) 58933

n e = e .




The modular, fully integrated,
parameter driven, upgradeable, universal

business system...
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Come to one of our
e Free
Introductory
Seminars
at our Training
Centre in Andover.

Tggs

...now on PET COMMODORE
8032,8050.

TABS unique business software is a flexible package
designed to maximise business efficiency and profitability.

TABS is also modular. Each of 6 PET modules may
be run individually or together. Modules include System
Generation, Sales Ledger, Purchase Ledger, Nominal
Ledger, Stock Control and Payroll.

The system is fully integrated so that updated
information on one module automatically updates
information on a related module e.g. items entered on the
Sales Ledger would deplete Stock Control.

Each module is parameter driven enabling end users
to adapt each module to suit their unique accounting
requirements.

The TABS system is upgradeable. It bridges the gap
between micro and mini computers facilitating expansion
from the single user system to the multi user system on
SYSTIME and D.E.C.

Finally, TABS is universal. The complete modular
system currently running on PET and Apple will shortly
be available on most microcomputers.

We would, however, like to add a word of caution to
the end user. Naturally a package as flexible as this is a
sophisticated product and although simple to operate we
strongly advise professional help either from your Dealer
or from TABS during its installation.

‘—------------------ Ry,
For more details about TABS software and hardware, please tick
box{es) and return coupon to us. We are pleased to offer credit
card facilities to our customers.
Dealer enqui
[J Please sen?me details of your Dealer Plan

User enquiry
[J Please send me details about TABS accounting systems
[J Please send me the TABS User Manual £20 inc p&p

| enclose cheque/postal order for €

Signature __
Name
Address _

Tel. No.

TABS Ltd. Sopers House, Chantry Way. Andover, Hants. SP10 1LU
Telephone: Andover (0264) 58933




Make the most of your
Sinclair ZX Computer...

Sinclair £ZX

software
on cassette.

3-95 per cassette.

The unprecedented popularity of
the ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written byusers.

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
grouped with other programs to
form a single-subject cassette.

Each cassette costs £3.95
(including VAT and p&p) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX8], many of the
cassettes are suitable for running
on a Sinclair ZX80 - if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run only on a
Sinclair ZX Personal Computer
augmented by a 16K-byte add-on
RAM pack.

This RAM pack and the
replacement ROM are described
below. And the description of each
cassette makes it clear what
hardware is required.

8K BASICROM
The 8K BASIC ROM used in the
ZX8l is available to ZX80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX8] are now available on a
ZX80-including the ability to run
much of the Sinclair ZX Software.
The ROM chip comes with a
new keyboard template, which can
be overlaid on the existing
keyboard in minutes,and a new
operating manual.

16K-BYTE RAM pack
The 16K-byte RAM pack provides
16-times more memory in one
complete module. Compatible with
the ZX81 andthe ZX80,itcanbeused
for program storage or as adatabase.
The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

Cassette 1 -Games
For ZX8! (and ZX80 with 8K
BASIC ROM)

ORBIT -your space craft’s
mission is topick up avery valuable
cargo that’s in orbit around a star.

SNIPER -you’re surrounded
by 40 of the enemy. How quickly
can you spot and shoot them when
they appear?

METEORS -your starship is
cruising through space whenyou
meetameteor storm. How long can
you dodge the deadly danger?

LIFE-].H. Conway’s ‘Game of
Life’ has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK - your naval
destroyer is on a submarine hunt.
The depth charges are armed, but
must be fired with precision.

GOLF -what’s your handicap?
It’s a tricky course but you control
the strength of your shots. -

Cassette 2-Junior
Education: 7-11-year-olds
For ZX81 with 16K RAM pack

CRASH -simple addition - with
the added attraction of a car crash
if you get it wrong.

MULTIPLY -long multi-
plication with five levels of
difficulty. If the answer’s wrong —
the solution is explained.

TRAIN - multiplication tests
againstthe computer. The winner’s
train reaches the station first.

FRACTIONS - fractions
explained at three levels of
difficulty. A ten-question test
completes the program.

ADDSUB -addition and
subtraction with three levels of
difficulty. Again, wrong answers
are followed by an explanation.

DIVISION - with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displayed.

SPELLING -up to 500 words
over five levels of difficulty. You
can evenchange the words yourself.

Cassette 3-Business and

Household
For 7ZX8l (and ZX80 with 8K
BASIC ROM) with 16K RAM pack
TELEPHONE - set up yourown
computerised telephone directory
and address book. Changes,
additions and deletions of up to
50 entries are_easy.
NOTE PAD -a powerful, easy-
to-run system for storing and

hefiad
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retrieving everyday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.
BANK ACCOUNT -a
sophisticated financial recording
system with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes,’ and at work for expenses,
departmental budgets, etc.

Cassétte 4-Games
For ZX8I (and ZX80 with 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING - bring the
lunar module down from orbit to a
soft landing. You control attitude
and orbital direction—but watch the
fuel gauge! The screendisplaysyour
flight status—digitally and graphically.

TWENTYONE -a dice version
of Blackjack.

COMBAT -you’re on a suicide
space mission. You have only 12
missiles but the aliens have
unlimited strength. Can you take
12 of them with you?

SUBSTRIKE - on patrol, your
frigate detects a pack of 10 enemy
subs. Can you depth-charge them
before they torpedo you?

CODEBREAKER -the
computer thinks of a 4-digit number
which you have to guess in up to 10
tries. The logical approach is best!

MAYDAY - in answer toa distress
call, you’ve narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10 hours time?

Cassette 5-Junior
Education: 9-11-year-olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS - tests arithmetic with
three levels of difficulty, and gives
your score out of 10.

BALANCE - tests understanding
of levers/fulcrum theory with a
series of graphic examples.

VOLUMES -‘yes’ or ‘no’
answers from the computer to a
series of cube volume calculations.

AVERAGES - what's the average
height of your class? The average
shoe size of your family? The average
pocket money of your friends? The
computer plots a bar chart, and
distinguishes MEAN from MEDIAN,

BASES - convert from decimal
(base 10) to other bases of your
choice in the range 2 to 9.

TEMP -Volumes, temperatures
—and their combinations.

How to order

Simply use the order form below,
and either enclose a cheque or give
us the number of your Access,
Barclaycard or Trustcard account.
Please allow 28 days for delivery.
14-day money-back option.

SirncCi=ir-
ZX SOFTWARE

Sinclair Research Ltd,
6 Kings Parade, Cambridge,
Cambs.,CB21SN. Tel: 0276 66104.

I_'l-'o: Sinclair Research, FREEPOST 7, Cambridge, CB21YY Please primj
Please send me the items have indicated below.
[ Quy Code Item I Item price | Total
21 Cassette | -Games £3.95
22 Cassette 2 -Junior Education £3.95
23 | Cassette 3-Business and Houschold £3.95
24 0 asene_el—Games £3.95
25 _Cassene 5 -Junior Education g £395
17 | +8KBASICROM for ZX80 £1995 |
| | 18 | *I6KRAMpackforZX8landZX80 | £49.95 |
! E ] *Post and packing (if applicable) i
Total £ l

*Please add £2.95 to total order value only ifordering ROM and/or RAM
I enclose acheque/PO toSinclairResearchLtdforf
Please charge my Access*/Barclaycard/Trustcard no.

I

I

1

I

I

] I
£295 | |
I

I

I

I

I

I

| ofy |5 S| S| e, S S S SO O s 5]
*Please delete as applicable.
Name: Mr/Mrs/Miss L 11 [ | L
Address: .l A | il ]
i L | L 1 1 | | |pRCoO1!
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INDEPENDENT COMPUTER ENGINEERING LTD

APPLE AND $S100 USERS:
A 5Y2” WINCHESTER DISK SUBSYSTEM

* Up to 12.6 Mbyte formatted (256 byte sectors) capacity per drive
* Optimised seek times (drive has on board microprocessor)

* Cabinet plus power supply supports 2 Winchester drives or mix of 5%” floppy plus
Winchester

* Drives available separately

* Subsystem includes: controller, cables, drive, cabinet and software to support your
system

Prices from: £1,540 for complete subsystem

COMPLETE S100 BUS COMPUTER SYSTEM (280, 64K, 1 x 5%" MINI FLOPPY, 1 x 5%"
WINCHESTER, 6.3 MBYTE FORMATTED) £3,240

' ' Y EPsoN: Mxso £395
‘é';?,\'/‘l"g’gco SYSTEMS & SOFTWARE: el MX80 F/T PLUS HIGH RES GRAPHICS £455
i p NEW: MX100 — 15" CARRIAGE PLUS HIGH

RES. GRAPHICS £575
CALIFORNIA COMPUTER SYSTEMS: TELEVIDEO:
S100 BOARDS & SYSTEMS (64K DYNAMIC 910, 920, 950 FROM £425

RAM, BANK SELECT) £360 WORDSTAR/CUSTOMISING OPTIONS

END USER & OEM ENQUIRIES TO:

INDEPENDENT COMPUTER ENGINEERING LIMITED,

16/18 LITTLETON ROAD, ASHFORD, MIDDLESEX TW15 1UQ.
TEL: ASHFORD (STD 07842) 47271
' TELEX: 8952042
(all prices exclude VAT)

COMPUTER SGLUTIONS TO BUSINESS PROBLEMS — SOFTWARE PACKAGES / HARDWARE
MAINTENANCE / HARDWARE CONFIGURATION & DESIGN

® Circle No. 160
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DATABASE PROGRAMS are appearing at a
phenomenal rate, from humbly entitled
records-management systems through
to programs like The Last One which
claim to be the end of all program pack-
ages.

The Penguin dictionary of micro-
processors defines ‘‘database” as:

1. A file of data structured to allow a
number of applications to access the data and
update it without dictating or constraining the
overall file design or content.

2. Any file which might sound more impor-
tant if called a database.

While the second definition may be
somewhat tongue-in-cheek, it sums up
the self-important attitudes frequently
adopted towards some microsoftware and
applications.

It is rather ludicrous to refer to a simple
name-and-address file as a database, yet
many people do so. In the same way, a
simple file-handling program is often
called a database-management system,
which is defined by the same source as:

A complex software system designed to
manage data in a database, providing security,
dictionary facilities and resilience.

This definition immediately provides
the user with a fair reference point from
which to judge the proliferation of data-
base programs on the market. Only a few
provide security in terms of passwording,
and hardly any are able to cope with
partial machine failure. Some worthwhile
programs are available, though they are
often rather more limited than their
names imply.

The Combined Operating Re-entrant
Programming Database Management
System — Corp comes from the
Maromaty and Scotto Software Corpora-
tion. Designed to run on an Apple I, it is
supplied with two diskettes — the master-
program disc and a diagnostic disc — and
a 91-page AS manual.

Applesoft generator

The major feature of the package is the
user-defined record format used to
generate a complete and separate Apple-
soft program, which any competent Basic
programmer could tailor to the user’s
exact needs. The program requires a 48K
Apple, two floppy-disc drives with DOS
3.3 and a suitably interfaced printer such
as the Centronics 730.

Once the main program is loaded, you
are presented with a main menu offering
12 functions. To utilise the system for the
first time, a diskette is normally placed in
drive two and must be initialised via
option 3. This procedure destroys any
existing information on the disc, so you
are required to type ““Yes’ in response to
the question “Are you sure”? before the
initialisation will take place.

The next step is to create the data-entry
program, via option 1. The initialised disc
can then be used as a program-develop-
ment disc, storing the program which
Corp generates from the information
input at this stage.
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Database

software

Corp for the Apple II and The Manager for the Pet 8032
are just two of the latest systems to hit the market. Peter
Wood examines database software in general and then
focuses his attention on these two packages.

THE MANAGER HELP SCREENS

SPAE - Continues the search and diselays the nest record that meess ore zesrcr

criteria, .

- TERMINATES the sesrch mode, leaves the record on the zcreen and returrs 42

to command mode.

SHIFT/CLR/HOME- Will abort this search mode and return tc’command mode. Unlike
usina a T, all fields will be blanked and all display positions cleared.

+/- Will display the next (4) or the preceding (-) phusical record regardless
of what search criteria may have been specified.

will diselzy the number of the record that 1s currently dizplayed or
Ben,

.= GUITE this option and returns ‘you to THE MANASER MENU

LN

A screen map is displayed, each line
being referenced by a single letter or
number — 1to 9; A to L.

You are requested to provide a screen
heading, which then appears in reverse
video at the top of the screen. Data-entry
field may then be defined, each having a
label for operator prompting. Data types
may be alphabetic — A to Z — numeric
— 0 to 9 — and/or mixed.

Unusually, the system can define the
data type of each character rather than
the entire field. A field could be set up to
allow, for instance, only an alphabetic
character in the first position, numeric in

-the second and so on. The editing abilities

of the package are somewhat limited at
this stage. Having to refer to each line by
its reference code before editing wastes
keystrokes and calis for far more thought

- Pe-runs thiz cption. so that you may work with @ different f1le.

screen and drawing the required card.

It is essential to nominate one of the
fields as a key field, and failure to do so is
not detected until much later in the pro-
cess. Having completed the screen layout,
you are requested to supply a data-file
name, up to 28 characters long. The maxi-
mum number of records required within
the file has to be entered — keying a
Return alone will default to the largest
possible data-file.

Another unusual feature is the ability
to ignore some of the initial characters of
the key field, which can be useful if the
first few digits are common or irreievant
throughout. You are therefore asked to
supply the master-key Start position,
which defaults to 1 if Return alone is
keyed. The final entry is the program
name, which may also be up to 28 cha-

than simply moving the cursor around the | racters long.
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Program generation then begins. It is
fascinating to watch, as line after line of
Basic code scrolls up the screen without
any commands from the keyboard. The
auto-generated code is fairly straightfor-
ward, but it can very easily be tailored to
individual requirements.

Similar program-generation facilities
exist for print programs which the system
creates with information provided by the
user — report headings, page numbering
and dates, for example. The program can
format the output, taking fields you have
specified and fitting them into the pre-set
page width and depth. Alternatively, you
may specify the positions of all the fields
to be printed.

Data may be extracted directly from
selected records, or may be the result of
calculations based on record data and/or
constants. Cross-referencing of up to four
other data files is also possible within the
report generator. Inclusions and omis-
sions are catered for, with up to 10 inclu-
sions per file allowed. Only “less than”,
“greater than” and ‘“‘equal to” are avail-
able, so two inclusions must be used to
obtain a range selection.

Sorts are provided for use on any field
in the file, and may be in ascending or
descending order. They can be offset
within the field if required. The entire file
is sorted according to the criteria set by
the operator, and may then be printed,
searched and so on, in the new order. The
idea of sorting is a little old-fashioned
these days — many programs are
designed to sort automatically on the key
field only — but it is still a useful capabi-
lity in many applications.

Novices beware

Other facilities within Corp include
disc and printer test utilities and a master
directory editor for changing the pointers
within the file — a very dangerous prac-
tice for all but advanced programmers.
Record-length expansion, dumping of
data-files and disc cataloguing are also
available.

The Pet program, The Manager, con-
sists of a program diskette, a protection
“dongle™ which plugs on to the cassette
port and an A4 manual. It runs on a Pet
8032 computer, and requires a 8050 disc
unit and an IEEE printer such as the
Commodore 8024 or 4022. The Manager
is marketed in the U.K. through the Com-
modore dealer network. It was developed
by BMB Compuscience Canada Ltd,
home of the MuPet system.

The Manager is designed to provide a
very similar function to Corp, but goes
about it in an entirely different way. Its 16
menu options are displayed once the pro-
gram has been loaded, each selected by a
single-letter input.

All data diskettes must be formatted
before use via option F of the main menu.
You are asked for the number of the drive
containing the diskette to be formatted,
then the disc title and identity. A warning
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is then displayed informing you: *“This
will format your diskette and in the pro-
cess, erase any data that you may wish to
keep! Do you wish to proceed (Y/N)”? —
very similar to Corp. After formatting,
you are returned to the main menu.

The record-card format is entered with
the Create/Revise option. Creation is
performed via a full-screen editor with
which you may draw the input fields and
labels in free format on the screen. To
assist the erstwhile screen-layout
designer, the Worksheets option will
print out forms of 24 lines by 79 cha-
racters which may be used to rough out
the screen before beginning keyboard
use.

Shades of Ozz

On selecting option C, you are required
to enter a file name and a drive number
for the file. The question “Create or
Revise”, caters for modification of exist-
ing screens as well as the creation of new
ones.

You are then asked if you wish to create
a screen based on an existing layout. This
option is useful if a file already exists with
features in common with the one you are
about to create. One or two pages must be
set at this stage. Upper and lower case or
the unusual option of graphics and upper
case must also be chosen.

Each input field is delimited by tor, in
the case of a single-character field, by a
back-slash. The maximum field length is
79 characters. There may be no more
than 80 fields on a screen and no more
than 120 in the entire record. The overall

maximum record length is 253 characters. |

Descriptive text and graphics may be
used in both normal and reverse video.

- Underlining is provided for headings, etc.

Line insertion and deletion are per-
formed with the Esc key in conjunction
with Inst/Del.

You are protected from accidental era-
sure of the entire screen via shifted CLR/
Home, as you must confirm with a ' Y"" to
the question ‘*Are you sure (Y/N)"? The
Manager’s screen editor seems to owe a
great deal to the inspiration of Ozz, with
similarities in many of its functions.

Revisions of existing file structures may
be a modification of the descriptive text,
leaving any data intact, or more radical
alterations to field lengths, etc., which
render existing data inaccessible. The
Enter/Edit option allows entry of data
into the created file with a large number
of Command-mode instructions. These
commands are:

B Back-up a data file

C Change data currently
displayed on the
screen

D Delete a record from
the file

E Enter data into the file

shifted E  Enter data without clearing
previous data

G Get a specific record

H Help file

P Print current screen display

Software review

Q Quit. Return to main menu

shifted Q Quit. Restart Enter/Edit
option

S Search for data in the file

shifted S Resume search or hunt

A Search with accumulation

| Search using index file

shifted |  Resume index search

# Display number of current
record

f Field Definition

@ Quit and execute back-up
option

Back-up copies the screen format and all
its associated data on to a back-up dis-
kette — a far more friendly and controll-
able option than having to use the normal
Pet command or utilities. The Help file
contains a brief description of each of the
available command-mode functions as an
aide-memoire.

Search allows you to find all the records
with specific data in a specific position in a
field. Alternatively, pressing shifted Tab
after entering the search criteria initiates
a position-independent search.

Accumulate is used in conjunction with
the arithmetic option to count the number
of records fulfilling a particular search
criterion. Field Definition displays the
maximum number of characters allowed
within each field on the screen.

The Arithmetic option occupies 10
pages of the operator’s manual where it is
described as giving the user ‘‘virtually
unlimited capabilities”’. They include
multiplication, division, addition, sub-
traction and exponential functions, all of
which may be performed on any number
of fields in the file or on any one of the 99
registers provided.

Fields and registers may be operated on
by another field, a constant, or by any one
of the other registers. Only numeric con-
stants are allowed, and they may not be
negative and may not be more than 10
characters in length. The Arithmetic
option may be used to update data within
a file and to display the result of calcula-
tions in specified display positions on the
screen.

Complex but sound

You will certainly have to spend a great
deal of time learning the operation of this
section of the program. Its principle is
sound, but its complexity is relieved by
user-friendly labels. Fields are referred to
by numbers which are not shown on the
record card, and registers are unimagina-
tively called Rl to R99.

The Global option allows changes to be
made to every record in the file, or to
selected records by search keys. If the
changes are to numeric fields, then the
Arithmetic rules apply. Alphabetic fields
may only be replaced with the new data.

You are asked if you wish to replace the
contents of any field. If you reply ““Y"’ the
field number is requested followed by the
data to be entered in that field. After
changes have been made to the appropri-
ate records, the main menu is displayed.

(continued on next page)
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(continued from previous page)

Index Create produces an index file for
use with the high-speed index search of
the Enter/Edit option. When you have set
the field number and the length of data
within that field to be used as a key for the
index, the program will creatc a new
index file for your data.

The Manipulate Files option provides a
number of useful utility options. They
are:

Blank a file

Copy a data file

Display a data file

Extend a data file

Print a data file

Scratch a data file
*“Are you sure™? appears appropriately if
Blank or Scratch are selected to prevent
accidental erasure of data.

Sort Files creates a pointer file and does
not actually move the data around so it is
faster and rather more elegant than a
straightforward sort. A number of sort
keys may be used. Each one has a start
position within the record and a length of
key defined by the user, and may be
defined as ascending or descending order.

Report generation is fairly comprehen-
sive. The parameters may be stored in a
report file, which is named independently
of the data-file name. Reports may be
output to the printer, the screen or the
disc. Search parameters may be entered
exactly as in Global Update.

The print parameters 10 be entered | and ending at specific record numbers.

include the width of the printed line, the |
number of decimal places for numeric
data, report title and the number of lines
to be used for each record.

You are offered the option to use a
pointer file created under Sort for order-
ing records.

Defining where you want data to be
printed on the page is rather complex, as
each line used for a specific record is
called a relative line. You must specify
where in that line the data is to appear.
how long the data is, whether the data
comes from record or register, whether
you wish to perform arithmetic upon the
data, whether you wish to use this point as
a break point to space out the report for
legibility, whether you wish to go to top of
page after each record, and so on. It
would really have been far more effective
to have written a simple repbrt editor to
facilitate the production of forms, etc.

The production of sub-files is a useful
feature which allows data to be extracted
from the existing file and duplicated into
another Manager file, or sent to a word-
processor file for standard letters, etc.
The data extracted may be based on the |
contents of the previously-created
pointer file, or on search parameters
entered manually.

View Files is a simple utility which
allows the contents of a file to be either
displayed or printed sequentially, starting

5100

MAT-O DAISY
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Personal Computer with real worid expansion. 1 ] * !
I

designed and relatively easy to use.

the system for later modification, but a

changes to the program. He must inevita-

slightly more difficult to ask to write the
cation.

created by the system were satisfactory for
the application in hand, with ljttle or no
tailoring, then Corp would be a very
viable tool for data storage and retrieval.
® The Manager gives the impression that
its authors have tried to adapt and
improve features of existing Pet packages.

without
facility.

as does the report generator, and the Help

fundamentally sound.
comprehensive and versatile, but it is

arithmetic and reporting operations.

Conclusions
® The Corp package is imaginatively

@ It cleverly makes use of the flexibility
inherent in generating program code via

programmer must be employed to make

bly spend some time learning the program
structure of Corp and it would be only

program from scratch to the user’s specifi-

@ If the layout of screen and printouts as

@ The screen editor looks a lot like Ozz,
the annoying Clear Screen

® The Arjthmetic option resembles DMS

Screen idea may have its roots in
Anagram’s sophisticated software.
® The attempt to integrate many good

ideas while trying to improve on them is
@® As a database package the Manager is

rather awkward and complex to set up for

a

16 colour graphics with sound. Stereo output.
Socket for printer on RS 232 port.

The machine has 48K and a thriving
user group is providing software. £595

We can supply
a host of S100 cards.

floppy discs & connectors.

Iff

Il

it
I

il

Program for PETs. 1200 activities under 400 cost codes.
Keyboard entered networks give a critical path,

fixed & free float and earliest/latest start/finish times.
Reports can be screened or printed.

Activity costing and targeting included. £205

(including RTCs, A/D, battery
memories & graphics application)

Novel Image 800

Does everything a £799
matrix printer should do
and then lets you fit

a daisy wheel too.

N

15 Newington Green,
London.N16.
Tel: 01-254 7419

Il
il
|HI|“

20
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Sharp bring you the MZ808B.
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 applicationsin
scientific, business and personal use.

The MZ80B opens up a new world of
graphic display 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 display
incorporated in the MZ80B gives you high-
resolution §raphics of 320 x 200 dots.

An additional 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
40Qcharactersx 25linesor80charactersx 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.

Charocter and Graphic Printer.

This fast, quiet printer will reproduce
your graphic displays and, of course, print-
out upper and lower case letters and
symbols. A tractor/friction feed version is
also available.

Duta Storage/retrieval.

The MZ80B has a remarkable
memory. 64K of RAM. And that constitutes
all the memory area, giving flexible storage
of any computer language 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.

e —
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Atypewriter-style keyboard
incorporates characters and symbols plus a
numeric key-pad and ten user-definable
keys for fast and simple operation.

BASICis, of course, provided with
Z-80 Assembler Packages, PASCAL and a
BASIC compiler.

Flappy Disk Drive.

A twin Floppy Disk Drive unit can be
added which will give you 560 bytes of
storage on double-sided, double-density
disks.

Comprehensive Documentation.

Each MZ80B comes complete with a
full set of documentation including an
owners manual giving full circuit diagrams,
amonitor reference manual and
programming manuals.

interfaces

RS-232C and |EEE Interfaces are
available from January 1982 allowing the
MZ80B to communicate with scientific
instruments and other peripherals.

CP/mr22

CP/M* is also available makinF a
wide range of packages immediately 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 aTrade Mark of Digital Research Ltd).

SHARP

Forst and t

SHARP ELECTRONICS (UK} LTD., COMPUTER DIVISION,
SHARP HOUSE, THORP RD., NEWTON HEATH,
MANCHESTER M10 9BE. TELEPHONE: 061-205 2333.

Illhv on Earthdon’t you find |
out more?

| Pleasm s
me full information on \-
l the Sharp MZ808B computer.
PC.1/82
l Name

l Address

I Tel:

| To: Sharp Electronics (UK) Ltd., Computer Division,
Sharp House, Thorp Road, Newton Heath,
Manchester M10 9BE. Telephone 061-205 2333. —l
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we have the

ADVANTAGE

The NORTH STAR ADVANTAGE is an attractive and powerful integrated

graphics computer equally suited to both business and educational use.

The ADVANTAGE is a fast, (4MHz) Z80A based microcomputer with

64Kb (200ns) dynamic RAM.

*

* %

*

The ADVANTAGE features:

An auxiliary processor (Intel 8035 type) off loads the Z80A by servicing
keyboard and disk drive control functions.

A 12 inch non-glare green display screen, operating both Character Mode
and Bit Mapped Graphics Mode (240 x 640 pixels) powered by separate
20Kb of fast display RAM.

Two integrated Quad capacity floppy disks provide 720Kb of data storage.
An 87 key Selectric style keyboard including 15 function keys and a 14
key numeric/cursor control keypad.

Six |/O bus slots for serial or parallel 1/0 interfaces or NORTH STAR’s
Floating Point Board.

The ADVANTAGE comes complete with sample business graphics, self

diagnostic software and graphics demo software. The ADVANTAGE is backed
by NORTH STAR’s G-BASIC/G-DOS and Graphics CP/M — each of which
support both graphics and character mode.

To find out more about the Advantage and our extensive product range,
contact us now for further details. Trade enquiries welcome.

8L

ADVANTAGE is a trademark of North Star Computer inc.
CP/M is a trademark of Digital Research Corp.
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INTERAM DEALERS:

Bickerton Management Serv
Shrewsbury (0743) 68167
Bromley Computer Consult.
Bromley 01-464 8080
C.B.ASS.

Luton (0582) 38792

Digital Devices Ltd.
Tunbridge Wells (0892) 37977
D.T. Systems

Norwich (0603} 27833
Fylde Microcomputer Serv,
Blackpoo! (0253 301306
Harris Brothers Ltd.

Newton Abbot (0626) 872404
Hiii Briton Assoc, Ltd.
Edinburgh 031-225 7766
The Hardcore Software Co.
Hampstead 01-722 6436
Interface Engineering

Leeds (0532) 505494

Isis Systems Ltd.

Chiswick 01-995 8636

KBS Computer Services Ltd.
Liverpool 051-236 8333
KBS Computer Services Ltd.
Coventry (0203} 27226
KBS Computer Services Ltd.
Leeds (0532) 32046

Law Computer Services Ltd.’
Mitcham 01-648 5641
Loveden Computer Serv, Ltd,
Grantham {0476} 82500
Microcomputer Business Sys,
Glossop {04574) 63819
Micro Facilities Ltd.
Hampton Hiil 01-979 4546
Microtek (ipswich) Ltd.
Ipswich (0473) 50152
Microtech Computer Serv.
Liverpool 051-236 2208/9
Senton Ltd.

Bristol {0272) 276132

Spot Computer Systems Ltd.
Doncaster (0302} 25159

S. Systems

Crawley (0293) 515201

Stag Terminals Ltd.
Teddington 01:977 7749
S.T. Commercial Sys. Ltd.
Ealing 01840 1926.

Tantus Microsystems Ltd.
Putney 01-788 5054
Tynemouth Computer Serv,
Cramiington (0670) 712624
Video Vector Dynamics
Glasgow 041-226 3481/2

INTERAM COMPUTER SYSTEMS LTD.

46, Balham High Road,
London, SW12 9AQ.
Tel: 01-675 56325/6/7, Telex 925859



Harry Broomhall has devised
an extremely fast, efficient and
proven machine-code editor to
build up and control audio-
visual shows: Martin Hayman
visited him.

MANY MICRO boffins arrive at their parti-
cular area of expertise via some pretty
circuitous routes. One such career is
Harry Broomhall’s — a gent in a charcoal
suit and polished shoes, with Cary Grant
hairstyle and horn-rims.

Until recently, digital control of audio-
visual editing had been done mostly by
extremely expensive, dedicated micro-
processors. It is only in the last year that
the obvious cost advantages of using a
standard product such as the Pet have
become apparent, but now there is a rush
to get suitable software working on stan-
dard machines.

It is with some surprise that one learns
that Broomhall has been both a roadie —
for folk singer Gordon Giltrap — and a
mobile disco engineer, travelling to
Greece and Germany. Admittedly he
started out more prosaically as the
manager of a small chain of hi-fi stores.

Regional variation

Now, after successful development of
the slide-show editor for the Shepperton-
based AV and video-film concern Kadek
Vision, he has moved on to pastures new.
In fact Commodore has been so im-
pressed by his work that it has asked him
to investigate and write a telesoftware
uploader/downloader for Pet/Prestel.

Audio-visual shows, which feature syn-
chronised music and slides — sometimes
from several projectors — are a very
popular way for companies to address
sales conferences or to do product laun-
ches. Certain advantages over the film or
video film make them particularly suit-
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able for businesses; in particular, they can
easily be tailored to suit different markets
or circumstances.

A big, multinational motor manufac-
turer presenting a motivation show to
dealers and salesmen might well wish to
substitute different pictures for regional
variations in models. It would certainly
wish to change the voice-over from Eng-
lish to German to Spanish, depending on
which country the presentation was to be
made in. All this is easily accomplished by
AV, though it can cause synchronisation
headaches with video film.

Harry Broomhall’s AV editor had a
severe test on its public debut. it was used
to build up a large and elaborate presen-
tation for the launch of DEC’s Vax-11 at
Compec in 1980.

The basic controller for the whole AV
operation is traditionally tape, either
reel-to-reel or cassette. One track is used
to control the slide projectors with a 1kHz
pulse, leaving the rest available for music
and speech. Everything must be con-
trolled from one source, otherwise it will
slip out of synchronisation and once that
happens it is very difficult to recover. The
slide-control track used to be built up
with a paper-tape reader, and once the
programme was complete, those instruc-
tions were transferred to magnetic tape.

This procedure had two drawbacks.
Firstly, paper-tape readers are mechani-
cal devices and do not take kindly to
travelling. The AV show is mobile by its
very nature so the PTRs had to be care-
fully adjusted before each show. Even
then, there was no assurance that the

paper tape would stay in synch with the
audio track. The best-quality magnetic
tape stretches while paper tape does not.
In along show the consequences could be
embarrassing.

Interfacing solutions

The AV industry, a descendant of the
magic-lantern of a century ago, started in
earnest some 15 years ago and has moved
in leaps and bounds ever since. Demand
for more screens, larger presentations
and more sophisticated screen effects has
been followed by external facilities rang-
ing from extra lights to heavy-duty servo
controls — to rotate a car on a platform
for example. Such sophistication has
made the editor’s job unmanageable
when relying on the traditional tech-
niques of recording fades and dissolves on
to audio tape via punch tape. About five
years ago the first microprocessor-con-
trolled editors started to become avail-
able. These dedicated microprocessor
controls were expensive, and each one
was tied to one manufacturer’s hardware.

One of the problems in implementing
control from a standard micro, which held
out the promise of much greater flexibi-
lity and lower cost, was that of interfacing.
To this end, Kadek Vision’s consultant
hardware engineer, Alan Paton, designed
several interfaces. They can be used
either singly, for a particular application,
or rack-mounted if a variety of different
applications is envisaged.

The other aspect of the problem was

(continued on next page)
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writing suitable software to give AV edi-
tors the kind of control system to which
they could adapt easily. Most AV editors
who were used to using the old PTR
system, or the dedicated micro systems
which succeeded them, preferred to have
‘dedicated’ push-buttons for fades, dis-
solves, cues and all the other instructions
which are used to build up a show on
screen.

This much Harry Broomhall knew
before he embarked on writing the pro-
gram. He already had some experience of
the requirements of the industry through
an AV venture of his own. He had written
an editor in Basic, which was what
brought him to Kadek Vision’s attention.
With that degree of AV knowledge he
had got to the point of realising that a
real-time editing system on the Commo-
dore Pet would have to be written in
machine code.

Quasi-animation

When the program is loaded the Pet
screen splits in half horizontally. A
reverse-video band reads across:

Cue No  Projector Cue effect.
These columns are used for the step-by-
step editing.

The first selection is made in response
to the invitation *‘Set up screens’’. There
are 20 screen positions, each of which can
be occupied by one or more projectors. If
it is intended to use only one screen with
the usual three projectors — hire com-
panies tend to lease out the industry-
standard Kodak SAV carousels in threes
— a three-squares-deep oblong is
enclosed.

When screen definition is complete, the
Pet responds with ‘“What type of termi-
nal”’? Choices are

0 = None
P = Projector
A = Auxiliary.

Augxiliary is a six-switch controller box.
It may be used to control lights, to cue up

SLIDE No.
PROJECTOR No.
LAMP GOING UP
LAMP BRIGHTNESS
LLAMP GOING DOWN
SHUTTER CLOSED

AND COMMAND
CURRENT CUE

_—m
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animated models, to revolve a piece of
earth-moving machinery or for other such
exhibitionistic wizardry.

Usually three projectors are dropped
into the box, each one displaying to the
same screen. Three is a suitable number
for a single screen because it is quick and
allows smooth dissolves and quasi-anima-
tion sequences.

Program editing

Such quasi-animation can become
extremely complex when working across
two or more horizontally-disposed
screens. A ripple — where a picture is
moved across a number of screens, possi-
bly changing in real time — is not too
difficult. Director Alan Carr said that
Kadek had recently produced a sequence
of a steer being lassoed and roped up by a
cowboy, and this was pushing towards the
outer limits of AV animation.

With three projectors in each screen
box, the VDU shows a number to identify
each projector, a cursor in the form of a
“greater-than” symbol, and a further
number to identify which slide in each
projector’s sequence is currently under
examination. A bar-chart symbol reads
out the intensity of the projector light. If
the intensity of the light is increasing, the
cursor shows ‘‘greater-than’’; if decreas-
ing, “less-than”.

When screen definition is complete, the
program moves on to Cue 1 and the actual
work of editing begins. The cue being
worked on is pulled up in reverse video.
The editor specifies under “Projector”
which projector is to be actioned — any or
all.

The cursor then moves on to ‘“Cue
effect”, which can be any of the panoply
of effects needed; the choice includes 16
dissolve rates, delays, wait states, plus
shutter for instant blanking and loops
defined by a number of different cues and
auctioned by *(n), where n is the number
of times round the loop.

Eight cue lines are visible in the VDU

13 123
-

| Skl | il

pepm g

Il

2 16 i

If he moves forwards, the Pet attempts to

There is also a manual override. Back-
wards scrolling causes no such problem.

dropped in or cut out and incorporate

Maximum capabilities
of disc space. The average 10-minute AV

double-sided diskette for the Pet 8050
stores around 6,500 cues. All disc handl-

substituted for another, making it an easy

generally be transferred on to tape —

show direct from the Pet. Occasionally,

el

8

window, but the editor may scroll the
program backwards and forwards at will.

implement the show at breakneck speed.

There is a Program Locate command
which allows you to go to a numbered cue
and examine it. Control Insert and Con-
trol Delete allows extra cues to be

automatic cue renumbering.

The system is surprisingly economical

show requires about 300 cues while a

ing, including checking, is done by the
program. It is structured so as to allow
one communications protocol block to be

matter to substitute the I/O routines for
Kodak control boxes instead of the
French-made Auvitec, for which Kadek is
the British distributor.

The complete AV programme will

usually cassette for compactness on the
road — although it is possible to run the

where high-quality sound is needed as
well, reel-to-reel tape may be substituted,
but Harry Broomhall emphasises that this
is principally for the audio signal. It is
possible to run the AV show from a rela-
tively low-grade cassette machine, he
says.

So what are the ultimate capabilities of
the machine? I list here, for information,
a maximum configuration which can be
controlled from this programme: eight-
track reel-to-reel tape machine, using
four tracks for high-quality quad audio,
two strobe lights; one laser; two effects
projectors; 20 slide projectors. I need
hardly add that this was the rig which
launched the Vax-11 at Compec.

__CDX 6 AUX CONTROL
{REV. No. ON}

MOVIEMATE UNIT
{F- FORWARDS RUN
Em L AMP ON)

-— 635 DISSOLVE

~— MOVIEMATE COMMAND
REPEAT TIMES FOR LOOFH
LOOP TITLE
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THE SHARP M2-80K
HAS GOTITALL

%,

Since its introduction the Sharp MZ-80K has proved to be
one of the most successful and versatile microcomputer
systems around. Sharp now have acomprehensive range 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

BCG Computer Systems Ltd.,
Bristol Tel: 0272 425338
Decimal Business M/Cs Ltd.,
Bristol. Tel: 0272 294591
BERKSHIRE

Computer 100,

Bray. Tel 0628 35619
Newbear Computin tore Ltd.,
Newbury, Tel: 0635
"BIRMINGHAM

Camden Electronics,

Small Heath. Tel: 021 773 8240

Electronic Business Systems Ltd.,

Birmingham. Tel: 021 384 2513
Jax Rest Ltd.,
Birmingham. Tel: 021 328 4555

Newbear Computing Store Ltd.,

Birmmingham B26.

Tel: 021707 7470
BUCKINGHAMSHIRE
Curry’s Microsystems,

High Wycombe. Tel: 0494 40262
Interface Components Ltd.,
Amersham, Tel: 02403 22307
CAMBRIDCE

The Avery Computing Coltd.,
Bar Hill Tel: 0954 80991

CHESHIRE

Bellard Electronics Ltd.,
Chester. Te}: 0244 380123
Charlesworth of Crewe Ltd.,
Crewe.Tel: 027056342
Chandos Products,

New Mills Tel: New Mifls 44344
CR Technical Services,
Chester Tel: 0244 317549
Fletcher Worthington Ltd.,
Hale Tel: 061928 8928

Newbear Computing Store Ltd.,

Stockport. Tel: 061 491 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-lees Tel: 0642 781193
DEVON

Plymouth Computers,
Plymouth. Tel: 0752 23042
DURHAM

Neecos (DP) Ltd.,

Darlington. Te): 0325 69540
ESSEX

Prorole Ltd.,

Westchff-on-Sea. Tel: 0702 335298
Wilding Office Equipment,

tford Tel: 01514 1525
GLOUCESTERSHIRE
Gloucestershire Shop
Equipment Ltd.,

Cloucester. Tel: 0452 36012

The Computer Shack,
Cheltenham. Tel: 0242 584343
HAMPSHIRE

Advanced Business Concepts,
New Milton Tel: 0425 618181
Xitan Systems Ltd.,

Southam ton Tel: 6703 38740
HEREFO

BMP,
Little Dewchurch Tel: 021643 3832

HUMBERSIDE
Commercial Systems Ltd.,
Hull. Tel: 0482 20500
Silicon Chip Centre,
Grmsby, Tel: 0472 45353
KENT

Technollnk Europa Ltd.,
Tunbridge Wells Tel: 089232116
Video Services (Bromleg) itd.,
Bromiey. Tel: 01

LANCASHIRE

Nelson Computer Services,
Rawtenstall. Tel: 0706 229125
Sumita Electronics Ltd.,
Preston Tel: 0772 51686

The Micro Chip Shop,
Blackpool. Tel: 0253 403122
LEICESTERSHIRE

Gilbert Computers,
Lubenham, Tel: 0858 65894
GW.CowlingLtd.,

Leicester Tel: 0533 553232
Leicester Computing Centre,
Lexester. Tel: 0533 556268
Mays Hi-Fi,

Leicester Tel: 0533 22212
UNCOLNSHIRE

Howes Elect & Autom. Servs.,
Lincoln. Tel: 0522'32379
2.R.Business Consultants,
Lincoln. Tel: 0522 31621
LONDON

Bridgewater Accounting,
Whetstone. Tel: 01 446 0320
Butel-Comco Ltd.,
Hendon. Tel: 01 202 0262
Central Calcuiators Ltd.,
London EC2.Te!: 01729 5588
Deans,

London W8 Tel: 01 937 7896

TOP PRESS... NOW AVAILABLE
BASIC COMPILER

PASCAL (CASSETTEBASED)

| DOUBLE PRECISION DISC BASIC

/

You'll fmd 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.

SALOP
Computer Corner,
Shrewsbury. Tel: 0743 59788

SUSSEX
Crown Business Centre,
Eastbourne. Tel: 0323 639983

Digital Deslén and Development.
London W1.Tel: 01 387 7388
Euro-Calc Ltd.,

London EC2.Tel: 017294555 SCOTLAND amer,

Lion Computing Shops Ltd., A & G Knight, Brighton.Tel: 0273 698424
London W1.Tel: 01 637 1601 Aberdeen Tel: 0224 630526 M & H Office Equipment
Scope Ltd., Business and Electronics M/Cs,  Brighton.Tel: 0273 697231
London EC2 Tel: 017293035 Edinburgh. Tel: 031 226 5454, W,

Sumlock Bondain Ltd., Esco Computing Ltd., Limrose Electronics Ltd.,
London EC1. Tel: 01 253 2447 Glasgow. Tei: 041 204 1811 Wrexham. Tel: 097 883 5555
MANCHESTER Micro Centre, Morriston Computer Centre,
The Byte Shop, Edinburgh Tel: 031 556 7354 Swansea Tel: 0792 795817
Manchester M1.Tel: 0612364737  Micro Change, Sigma Systems Ltd.,
Sumlock Electronic Services Ltd., Glasgow. Tel: 041 554 1462 Cardiff Tel: 0222 21515
Manchester M3, Tel: 0618344233  Microforth, WARWICKSHIRE

MERSEYSIDE Dunfermline. Tel: 0383 34954 Buslness & Leisure
Microdigital Ltd., Moray Instruments Ltd., Microcomputers,

Lives Tei: 051227 2535 Elgin Tet: 0343 3747 Kenilworth. Tel: 0926 512127
NORFOLK Pointer Business Equipment Ltd., WILTSHIRE

Sumlock Bondaln (East Anglia) Glasgow. Tel: 041 332 3621 Everyman Computers,
Norwich. Tel: 0603 26259 SOMERSET Westbury. Tel: 0373 823764
NORTHAMPTONSHIRE Norset Office Supplies Ltd., YORKSHIRE

Computer Supermarket, Cheddar. Tel: 0934 742184 Bits & PCs

Corby. Tel: 05366 62571 STAFFORDSHIRE Wetherby. Tel: 0937 63744
NORTHERN IRELAND W.B. Computer Services, Datron Micro-Centre Ltd.,

Bromac (UK), Cannock.Tel: 0543 75555 Sheffield. Tel: 0742 585490
Co. Antrim. Tel 0238313394 SUFFOLK Huddersfieid Computer Centre,
O & M Systems, C.J.R. Microtek Co. Ltd., Huddersfield.Tel: 0484 20774

Y
Belfast. Tel: 0232 49440
NOTTINGHAMSHIRE
Mansfield Business M/C Ltd.,
Mansfield Tel: 0623 26610

Ié)swmh. Tel: 0473 50152 Omega,

Leeds. Tel: 0532 704499
Ram Computer Services Ltd.,
Bradford, Tel: 0274 391166

3D Computers,
Surbiton Tel: (01 337 4317

OXFORDSHIRE Microlines Ltd., Superior Systems Ltd.,
Oxford Computer Centre, Kingston. Tet: 01 5469944 Sheffield. Tel: 0742 755005
Oxford. Tel: 0865 45172 Petalect,

REPUBLIC OF IRELAND Woking. Tel: 04862 69032

©O'Connor Computers Ltd., R.M.B.Ltd.

Galway. Tel: 000961173 Croydon.Tel: 01684 1134

Sharptext, Saradan Electronic Services,

Dublin 2.Tel: 0001 764511
Tommorrows World Ltd.,
Dublin 2. Tel: 0001 776861

Wallington. Tel: 01 669 9483

Also at selected Lasky's and Wildings Office Equipment Branches.
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Computer operation bears striking
similarities to the biochemical process
of cell reproduction. John Leach
presents a modelling program which
devises your own self-replicating genes.

DNA

— the
first
machine

code

A MACHINE-CODE program must be exact
— as a single error, such as a data byte
missing after a code instruction expecting
one, will cause chaos. A slip like that
means the next instruction byte will be
taken as data and the following one,
which the careless programmer may
assume to be data, will be interpreted by
the micro as an instruction. This type of
mistake is called a frame-shift error.

Anyone who has set off on the
machine-code trail will know of the frus-
trations and problems caused by such
blunders — especially if he has entered
hex code directly, instead of using an
assembler.

How is a machine-code program
created? You, the programmer, write it
and store it in your machine. In turn, the
complex organism which you are was pro-
grammed by a genetic code, essentially
identical to the code which made your
dog, your potted rubber plant and the
yeast that makes the beer you drink to
drown your sorrows when your program
crashes once again.

Luckily for us all, the genetic code
rarely crashes — a remarkable fact con-
sidering that every cell in your body
contains a complete replica of the code.
The genetic code is an infinitely subtle
machine code, quietly ticking away in
every cell of every living thing.

At about the time that computers were
beginning to evolve from the amazing
rooms full of valves and boxes to some-
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thing like the machines we know today, a
tremendous amount of work was being
done to crack the genetic code. This really
started with the very short but enor-
mously influential paper by Watson and
Crick in 1953, which for the first time
described the double-helix structure of
DNA and showed how genetic inform-
ation could be stored and replicated when
cells divide. DNA is the biochemist’s
shorthand for deoxyribonucleic acid,
which had been known for many years.

During the following 25 years, Nobel
prizes were scattered like confetti for the
brilliant work done by biochemists all
over the world who painstakingly worked
out the detailed mechanisms of the gen-
etic system. So successful were they that
today we have just about reached the
stage when new genetic material can be
designed and built into a code to produce
new biological substances.

We shall have to wait a while, though,
before new life forms can be made.
Nevertheless, simple modifications to
existing organisms are already possible by
gene splicing — code from one organism
is inserted into the DNA of another.

What, then, is the secret of the genetic
code? Unlike a computer which works in
binary notation, where every bitis 0 or 1,
DNA consists of a code made up of four
chemical bases, called adenine, guanine,
cytosine and thymine — A, G, Cand T for
short.

They belong to two chemical classes:

the purines; adenine and guanine; and the
pyrimidines; cytosine and thymine. This
is very important because in the DNA
helix a purine fits with a pyrimidine in a
spiral staircase-like manner to form a
base pair, the steps in the staircase being
A-T and G-C.

Millions of base pairs fit together neatly
to form the DNA double helix where the
sequential code on one strand of the helix
is exactly complemented by the code on
the other purine v. pyrimidine and’
pyrimidine v. purine.

DNA codons

During cell division the DNA “‘unzips”’
and two additional copies are built by
adding the complementary bases to each
strand so that in the end two identical
copies of the original DNA result. This
process goes on every time a cell divides,
for tens of millions of years in the case of
single-cell organisms, with scarcely ever a
fault.

The DNA strand is made up of a series
of codons, each of which consists of
exactly three bases. A simple calculation
shows that there are 43, or 64, possible
codons, or biological machine-code
instructions. Each codon has a special
function, which is normally the produc-
tion of a specific amino acid. Proteins are
built up from the 20 amino acids, so why -
are 64 codons needed?

Any machine-code program must have
a way of starting and stopping, so DNA
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has start and stop codons. Also there is
redundancy in the code as more than one
codon can generate a particular amino
acid. Finally, there are some nonsense
codons which correspond to hex numbers
which your micro chip does not recognise
as valid code.

Now let us compare the genetic code
mechanism with a typical microprocessor
— see table 1. We are only looking at the
way DNA code is converted to protein,
and ignoring large areas of current know-
ledge, such as the synthesis of DNA, the
selection of sections of DNA code, the
regulation of synthesis and so on.

Let us look at table 1 a little more
closely. There is a well-known central
dogma of biochemistry: “DNA makes
RNA and RNA makes protein’. Like all
known dogmas, this one has been
breached by crafty viruses that force cells
to make new DNA from the virus RNA
which then goes on to make new virus. So
what about this RNA?

The name RNA is short for ribonucleic
acid in contrast to DNA which is
deoxyribonucleic acid, so from the names
alone you can see that they are similar.
Like DNA it consists of a long string of
bases, but there are several kinds of RNA
in the cell.

First, there is a type called messenger

consists of is a long strand of codon trip-
lets?

Floating in the cell are thousands of
short RNA strands shaped like old-
fashioned hairpins. They all, very inge-
niously, have one of the 20 amino acids
bound to one end, while at the other end
there is a tiny loop of bases, which con-
tains the anti-codon, or complementary
base set, to the RNA codon for the amino
acid.

There is a very strong chemical affinity
between the so-called transfer RNA anti-
codon and the exactly-matching codon on
the messenger RNA. So the correct
amino acid on the transfer RNA is picked
from all the others and stuck on to the
newly-formed chain of amino acids being
built on the ribosome. The time scale for
all this is in the order of milliseconds.

The proteins made on the ribosomes
have all kinds of uses in the cell. The most
important are those with very specific
chemical activity called enzymes. Thou-
sands of different enzymes coexist in the
cell, and some of these do the work of
copying DNA to messenger RNA, syn-
thesising new protein on ribosomes, and
cutting, splicing and reproducing strands
of DNA itself.

So part of the code residing in the DNA
must be concerned with making proteins

Characteristic
Instruction set 50-

Development time
Power source
Decoding

Site of action
Final product

Electricity
CPU

Microprocessor

Execution time 1-5us.
Length of program 10-10,000
Self replicating? Not normally
Device size 100-1000cc

Hours-years

Memory, VDU, 1/0 port
Text, calculation,
Robot, etc.

Genetic code

64

10-100ms.
3,000,000,000 — human
Yes

1-10 x 10-"cc

> 500,000,000 years
Chemical energy
RNA

Ribosome

Protein

Table 1. The mechanism of a microprocessor and the processes of replication.

RNA which is a replica of a part of the
DNA strand which codes for a complete
protein, and will be several hundred
codons long. You can now see why DNA
needs start and stop codons so that a small
section of all the millions of codons can be
picked to make a particular protein: think
of it as a DNA subroutine if you like.
The vital role of the messenger RNA is
to attach itself to a start codon of the
DNA and to be copied base by base until
a stop codon is reached — rather like
fetching a copy of a macro from a system
library on a large computer. The mes-
senger RNA then detaches itself from the
DNA and sticks itself on to a passing
ribosome, a minute cell particle which is
just visible under an electron microscope.
These ribosomes, which occur in thou-
sands in every cell, do the work of making
the protein, by reading the code in the
messenger RNA. Once the messenger
RNA is attached to the ribosome, it wants
to gather the necessary amino acids from
the surrounding cell soup to build the
protein. How can this be done, when all it
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which make new DNA, the powerhouse
of the self-replication phenomenon. How
is this done?

500 million years is a long time to
develop a system and not all the secrets
have yet been unravelled. In particular,
very little is known about the details of
the regulation of protein synthesis; how,
exactly, does the cell know just how much
of a specific enzyme to make? Even more
profound is the unanswered question of
how a cell knows that it is a liver cell, and
not a cell responsible for growing your big
toe-nail.

In his fascinating book Godel, Escher,
Bach, Douglas Hofstadter took on the
whole question of recursion, self-
replication, provability in mathematics,
musical fugues, the impossible objects in
Escher’s pictures and Lewis Carroll’s
paradoxes, showing in a brilliant way how
they all hang together. One of his propo-
sals was for a simplified scheme for DNA
replication.

Without apology, but with homage to a
genius, we present the Hofstadter genetic

code, and a new program which will
enable you to play with his system and
devise your own self-replicating DNA. In
deference to Hofstadter I have called the
program The Biological Evolution
Game; those of you who have read the
book will appreciate the reason why.
When you have discovered how tricky it is
to play the game, you will have gained
some insight into the wonderful way the
biological cell functions.

To make things a little easier,
Hofstadter’s DNA, or HDNA for short,
consists of two base pairs per codon, giv-
ing 16 possible codons instead of 64. Each
codon produces a specific amino acid,
which behaves like an enzyme. One of the
amino acids will cut the HDNA strand,
another will search for a purine along the
strand, and another will insert T into the
strand.

3-D structure

All these amino acids are joined to
form an enzyme, which, because of the
activity of the amino acids, is multi-func-
tional. So our simplified enzyme corres-
ponds to a whole set of enzymes which
occurs naturally in the biological cell.

Table 2 is a list of all the codes which
can exist, and the corresponding amino
acids. Also you will see another column,
‘shape”’, which determines the structure
of the enzyme.

Real proteins do not consist of just a
random chain of amino acids; they also
have a vitally important three-dimensio-
nal shape which, for an enzyme, deter-
mines to what kind of chemical it will
attach itself.

As a real example of this, if just one of
the hundreds of amino acids in haemo-
globin, the red, oxygen-carrying pigment
in blood, is changed, a nasty condition
called sickle-cell anaemia results.

The three-dimensional structure of
proteins is thus most important, and this
structure is determined by the amino acid
composition. Likewise our H-enzymes, as
we shall call them, have a shape, but only
in two dimensions. This is done by assign-
ing a shape direction to each amino acid,
shown in the table as: *‘s”” — straight on;
“I” — left; and ‘““r”” — right.

Under the rules for HDNA, an H-
enzyme will first attach to a specific base
only if it has the right shape. If the first
segment is made to point right, the shape
of the H-enzyme is determined by the
direction of the last amino acid. So if the
last segment points right, the H-enzyme
attaches to the first A starting from the
left of the HDNA strand; up attaches to
C, left attaches to G and down attaches to
T.

The attachment is determined only by
the first and last segments, ignoring any
bends and wriggles in between. The pro-
gram allows you to have a look at the H-
enzyme structure on your screen.

So how do you go about creating a new

(continued on next page)
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(continued from previous page)

HDNA strand using the program, which
obeys Hofstadter’s rules? When the pro-
gram if Run, you are asked to enter the
seed HDNA. Later, all newly-created

HDNAs are compared with the seed to-

see if an exact match has been created.

Enter the seed into the computer, using

A, G, T, and C as these are the only valid

base pairs. When you have done this you

will see a menu displayed which asks for

the next action. The options are:

. Display HDNA strands

. Display H-enzymes

. Select HDNA for treatment

Select H-enzyme for action

Display H-enzyme structure on the screen

Sort HDNA strands into order

React H-enzyme with HDNA

Obviously you cannot execute option 7

until an H-enzyme and an HDNA have

been selected. You must realise that there

is just one H-enzyme for each HDNA

strand on the list. Each time an H-enzyme

is requested, it is generated from the cor-

responding HDNA, so there is no storage

of H-enzymes separately. .
The H-enzyme is created by reading

along the selected HDNA, starting from

the left, taking the bases in pairs and

NooswN

ingly, this phenomenon has been
discovered in a minute virus, phi-X185,
whose genetic code contains overlapping
sequences for different proteins.

Remember that in the Biological Evo-
lution Game the attachment point of an
H-enzyme depends on its structure, so
you can build in frame-shifted code if you
are ingenious.

After you have entered your seed
HDNA, the program generates the cor-
responding H-enzyme which reacts with
the seed to give one or more new HDNA
strands, they can be listed via the option
menu. For each new HDNA there is a
corresponding H-enzyme. During the
HDNA creation process, a check is made
to ensure that the H-enzyme is attached,
i.e., that it can find at least one base
required by its structure specificity, and
that an identical strand to the starting
HDNA is not produced. In other words
the H-enzyme must actually modify the
HDNA.

Any HDNA of less than four bases is
ignored by the program, and will not be
put into the HDNA list. An arbitrary limit
of 50 HDNAs has been set. If you cannot
solve the problem in less than 50

Codon Amino Acid Shape

AA

AC CuTt s
AG DEL s
AT SWi r
CA MVR S
cC MVL s
CG COP r
CT OFF 1
GA INA S
GC INC r
GG ING r
GT INT |
TA RPY r
TC RPU |
TG LPY 1
TT LPU 1

Function
HDNA break — stop codon
Cut strand and complement if any
Delete base and complement if any
Switch strands if second exists
Move right, copying complement
Move left, copylng complement
Turn on copy mode
Turn off copy mode
Insert A; T to complement
Insert C; G to complement
Insert G; C to complement
Insert T; A to complement
Seek pyrimidine to right
Seek purine to right
Seek pyrimidine to left
Seek purine to left

Table 2. Codons, amino acids, shape and function for HDNA.

generating the corresponding amino acid
as shown in table 2. If a base is left over, it
is ignored; also the creation of the H-
enzyme ceases when an AA codon is
reached — the Stop codon.

However, there is nothing to stop you
having AA codons inan HDNA strand, as
this will be read as such if it starts at an
odd base number. This brings in the con-
cept of the frame shift, which causes such
trouble in computer machine-code pro-
grams. For example:

ATAGAATC gives SWI.DEL.(STOP)
but

CATAGAATC gives MVR.RPY.INA.SWI.
plus an odd C

This frame-shift feature may seem a
little artificial, as it would mean com-
pletely different sets of proteins would be
produced in the biological cell, according
to where the Transfer RNA mechanism
started to read the DNA strand. Amaz-
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HDNAs, turn to your Rubik’s cube for
light relief.

Remembering that the H-enzyme will
attach at some point starting from the left
of the HDNA strand, it then proceeds to
act on the HDNA according to the rules.
Assuming that a complementary copy will
be needed at some stage, the program
creates a dummy copy of the same length
as the starting HDNA.

However, no complement is produced
unless the COP switch is on. So, if you
want to create a complementary copy,
remember to include a CG in your
HDNA equivalent to the selected H-
enzyme. Similarly, copying ceases if Off is
encountered, but it can, of course, be
replaced later.

The SWI instruction switches HDNA
conversion from one strand to its comple-
ment, if it exists at that point. If it does
not, the H-enzyme stops working. If a

switch is successful, all subsequent work is
done on the alternate strand, but another
SWI will switch the H-enzyme back.

If a complementary strand is being
created, an A on the reacted strand will
create a T on the complementary strand,
and vice versa. In the same way, G creates
C and C creates G.

Del deletes the current base — and the
complement if it exists — and Cut slices
the strand and complement and stops the
H-enzyme action. The remaining amino
acid instructions are concerned with mov-
ing, searching and inserting. A MVL
moves the H-enzyme one base to the left,
until it reaches the leftmost end, when it
will stop and detach. Similarly for MVR
to move right.

Improved representation

If COP is active, the complementary
base is also created, otherwise it is
ignored. RPY and RPU search for a pyri-
midine — A or G— ora purine—TorC
— to the right, and LPY and LPU search
similarly to the left. If the end is reached
without the search succeeding, the H-
enzyme stops; during the move the com-
plement is created if COP is on.

Finally, the insertion instructions INA,
INC, ING and INT insert the appropriate
base to the right of the current position,
and, as usual, insert the complement if
COP is on. That completes the simula-
tion. Start with a seed, create some
HDNA, react the corresponding H-
enzymes with one of the HDNAs and see
if you can reproduce the starting strand.

You may find it useful to sort the
HDNA strands from time to time, to see
what you have done. If you have created
10 HDNAs, including the starting seed,
you will have potentially 10 by 10
HDNA/H-enzyme combinations at your
disposal. Another slight variation from
Hofstadter’s original protocol is that after
creation of new HDNA, the original still
exists.

The program was written for an 8K
UK 101, with the Basic 3 EPROM from
Mutek, which corrects the well-known
garbage collection problem when dimen-

" sioned string arrays are used. Apart from

the screen display of the H-enzyme struc-
ture the program should run on any
Microsoft Basic machine.

The display section could easily be
omitted, as it is a little ornamental, in
which case substitute a ‘‘Not
Implemented” message if option 6 is cal-
led. When installing the program, omit all
Rems, as this printed version of the pro-
gram was listed from a UK101 with 8K of
additional memory. Without the Rems
you will have plenty of space to install the
program and run it within 8K.

A copy of the program recorded on
tape with Rems removed, for running on
the 8K UK 101 or Ohio Superboard, is
available for £5 from Dola Software, 117
Blenheim Road, Deal, Kent.

(continued on page 90)
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You've seen the movie
Now see the Systems

for full details contact

RADE

Rade Systems Ltd., 53-55 Ballards Lane, London N3 1XP
Telephone 01-349 4714 Telex 46523 Simsys G.
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(continued from page 88) 1550 REM Ed1t mevly crested DNA strand(s)
1360 REW
10
113 MEN The blolopticel Evoluctfon Gawe :;;g ioié.zilﬁls : :E: :::.g :gr.:‘
120 KEW Writt 9 t atray
]): AT r en for the standard UK 101 with New Monitor :::g :; E:-: gg;g :::g 3 ::: ::ll l(r:nd
140 REN PRINT CHKS(1 1 ” . ol o= LY
o U2 BEVES o< Ch - [Clticar 1610 1F QSCODKS GOTC 1630 REK No chenge 7
16U ALebh: $1+53268: S9=54271 s REN Constents ::gg Pllﬂ:-;sflllf Identical string produced - ICNOIID' PRINT : GOTO 1670
170 DIN BS$(4): FUR 1=l TU &: READ BSS(I): NEXT : REN Bases $ Goto 2870 T
OO AT, e 1640 JJ=Jueis IF JU>30 THEN PRINT : PRINT "898 Too meny DNA’S"s stop .
190 DIM AAS(36): FOK I=1 TO 16: READ AAS(1): NEXT : KEM Amino scids 1650 DN$(JJ)=Qs t HEM New strand O
200 DATA BRK,CUT,DEL,SW1, MVE,NVL,COP,OFF 1660 17 CTel GOTO 1580 -
210 DATA INA,1NC,ING,INT,RPY,APU,LPY,LPU 1670 8-s+1: IF 5>2 tu!N RETURN
220 DI DX(16): FOR Q-1 TO 16: READ DX{1): NEXT : REM A.A, orlentstfons 1680 2§-425: coTO ] ::: E::z°§n§‘:::"§4'
230 DATA 0,0,0,3,0,0,3,1,0,3,3,1,3,1,1, 1690 KEW .
240 D1M TR(H FOR l=1 TO 83 KEAD TR(1): NEXT : REM cnzyse displa 1700 REM---==---cc----oo 5
R T o e L G s y play o creen displey wsy be omfrpede-rr-—oe
260 ¥D=503 ND=U: DIM DN${(50) : REM DNA array 1720 KE
270 Gote 2090 : REM COTO main progrem 1730 nen Dieriey enxyme structure on screen (Fosr UK 101)
280 REM 1740 ¥=U: H-u3 DV=0: DH=1 - : -
290 REM Encode DNA strand from Base (A,(,G,T) to numeric (1-¢) 1750 LoLEN(ESD: Ir tcs ThEN REaumy’ $PTVEs WiaV1: H9--VE: KEN Intetslise
300 REM 1760 REN Calculat
310 DI$=""¢ LeLEN(DS$)s FOR Il T0 L: F=0 B oL e 2= 00 CUOGBOPER
320 QseHIDY(Ds.1,1): FOK =1 T0 4 :;:g :g:‘;“? Ckaév?-csc(nlﬂs(is.l.l))-Ac: Q=DX{Q)+1: IP Q-4 THEN Q=3
330 IF Q§=BS§(J) THEN F=l3 DIS=DIS+CHRS(J+4B)1 GOTO 340 1790 17 DHei  AND DVAG. gng:rg“lauu,lryo,xa‘o
340 NEXT J 1800 LF DH=0 ANU DVe-1 TH R
330 1?7 F=0 THEN PRINT "Invalid chatecter >"iQs;”< - ignored” H610 15 Diect WNDloyes® THE B icroGenh i ECREE
360 NEXT 13 D§=Dl§: RETURM 1820 LF DMU AND DVel ;:EN :n-o§ r O R o
o oo S L N DH=1: DVe0: GOTO 1890
380 REM Creste anzyme from DNA strand §n coded form (A-P) 184U 1F DH ‘
390 REM lst cheracter 18 entyme orfentation (i-4) to metch s base 5o Ty PrEc o oo T oi=1f) cTMugpaso
400 REM - » =3 : ¢ 1890
b - N
410 ER=0r ES="": LO-LEN(D5): IF LDC2 THEN £R=l; RETURN: REM Too short e oo D LU THEM DHe03 Dy=-ii GOTO Leso
420 L=LD: LIF LCOEINT(L/2)*2 THEK LeL-l : REM Drop odd basc L38O0, VEN (Rewe Analims and ki nigh =0
430 DE=0 1890 IF VCV1 THEN Viav
440 POR -1 TO L STEP 2: DDS=MIDS(DS,1,2) : REM get base patr 1900 1P VOV THEK V9=V
450 K=o (VAL(LEFTS(DDS,1)}-1)+VAL(RIGHTS(DDS,1)) : REM sncode pair 1810 1F HCHI THER Hl=h
460 1P K=l THEN l=L+i: GOTO 49u 1 REM Brask point (®AA) 1920 1F WOHY THEN K9=H
470 ES=ES*CHRS(KeaC) : REM Encode to letter 1930 NEXT 1
480 IF I>i THEN DR=DR4DX(K) : REM Enzyme otientation 1940 HeINT({HI+HI)/2): V=INT((VI+V9)/2)} : REM Centre of display
490 NEXT 1 3 1950 REM Display on screen (standard UK 101)
500 DR*DR-4®INT(OK/4): ESmCHRS(DR449)+ES: RETURN i REM Totsl orientstion 1960 PRINT CHR${12)}: S$8=53793-H-bA%Vs CH=18: DR=}: POKE S§,CH: TZel
510 REN 1970 FOR I*3 Tu LEN(ES): QeASC(MIDS(E$,1,1))~AC: Q=DX(Q)*l: IF Q=4 THEN Q=3
$20 REM Insert new base into DNA strsnd 2 1980 ON Q GOTO 2030,1990,2010
530 ReM 1990 S§=S5+bK: TZ=TZ+l: IF TZ>=$ THEN TZ=
540 1 CF=0 THEX RETURN : REM Copy wode off 2000 GOTG 2020
330 2=VAL(ZS): ZZ$~CHRS(53-2) 2010 55=SS4DR: TZ+T2-1: IF TIC=0 THEN TZ=4
560 2s=""1 1P P1>1 THEN Z§=LEFTS(A2$,Pl-1) 2020 DR=TK(TZ): CH*TR(TZ+s)
570 IF 2=0 THEN RETURN 2030 SSeSS#UR: LF 55 > Sl AND §S € S9 THEN POKE 55,CH : REM On screen 1
2040 NEXT I: RETURN

SB0 zs=2§421s

590 1P PiCLl THEN Z$5=Z$+4RIGHTS(A2$,Li-FI1)
600 A2s=25: RETURN

61U REM

Erd of Screen display

620 REM Ed1t nev DNA strend fron DNA/Enzyse resction
630 KEM 2090 REM Stert of Program
640 P = = 3 1 - 2100 REx
o Qs?l'flrg: leu;oLLEES}:::in;:z? : :)ru:u ER=2: RETURN: REM Too shert | 2110 PRINT CHRS(12): INPUT "Enter seed DNA";D$
660 IF Fal ANO QIS="." THEM 25-RI1GHTS(ZS.L-141): CT=ls GOTO 710 2120 IF LEN(DS)C3 THEN PRINT "##% DNA too short”: GOSUB 2860;: GOTO 21tv
670 IF Qig="/" T0 690 a2 A 2130 GOSUB 31Dy COSUB 41G: DN$(0)-D$ : REM Convert seed
SBU LF QI§ <> ™.” THEN Qs=Q3+Qls: F=l 3 REM Plag 4f not "." §{§8 ::x::N(zszi:Tcg:o £1ey ©
56 Tarh : o derived enzyse [": GOSUB 2860: GOTO 2110
700 z§=Q5 2160 DS$=DN$(0): DKS=DS$ + REM Ssve for test
710 LQ-LEN(QS): IF LQ < & TNEN ER=l : REM T h A oo
A% el 1y : a0 shore 2180 PRINT : FOR J=JK4l TO JJ: PRINT “"Strend*:J,
230 RETTRN 2190 Ds=ONS(J): GOSUB 850: NEXT J: JK=JJ: COSUB 2800: DP=0: EP=0
740 KEM 2200 PRINT CHRS(12): PRINT TAB(9)iIK;" DNA strands in list"s PRINT
750 REM Dccode snd displsy esino scids on screen 2210 PRINT List DNA“s"
760 REM 2220 PRINT List derived anzymes”
770 ER=0: L=LEN(E$): 1F L<=1 THEN ER=1: AETURN 2230 PRINT Select Enzyme for sction”
780 FOK I=2 TO L: K=ASC(MIDS{ES,1,1))-AC 2240 PRINT Select DNA fot repliction®
790 PRINT AAS(K);: LF 1<L THEN PRINT ","; 2250 PRINT Display selected anzyse"”
800 POKE 14,0 : REM Resat cursof count 2260 PRINT Sort DNA strands”
810 NEXT I: RETUAN 2270 PRINT TAl(lo)."1 =~ React Emzyme with DNA™
Er) 2280 PRINT : PRINT TAB(10);: INPUT "Enter nuober 1 to 7"iNG
830 KEM Occode end display DNA 2290 1P NG >= 1 AND NG <=7 GOTO 2320
B4 apgx 2300 PRINT : PRINT NGi“##® guct of Renga #**": GUSUB 286u: COTOD 2200
830 LeLEN(DS): IF L=0 THEN ERINT "Null strend”: RETU: 2310 REM
860 FOK 11 TO L: K=VAL(MIDS{(DS,1,1)): PRINT nss(x); o s e ::gg 00 Lol 2360,2430,2500,2560,2590,2690,2030
870 REM
580 REM Create mew DN 2340 REM Display list of DNA's
HEL ev DNA by reacting old DNA with Enzyme Sl
900 ER=Q: CP=0: Al§S=DS: A2$="": L2=0: Ci=0: C2=0 : REM Initielise 2360 PRINT CHRS(12): POR QJ=0 TU JK: PRINT "Stremd”;QJ
910 Li=LEN(AIS): LE=LEN(ES) 2370 D§=DNs(QJ): GOSUB 850
920 IF L1=0 THEN ER=l: RETURN 2380 IF QU>0 AND QJ=INT(QJ/10)¢10 THEN GOSUB 2800
930 1F LE<2 THEN ER=2: ALTURN 2390 NEXT QJ: GOSUB 280U: GOTO 2200
94U FUR I=1 TO Ll: A25=A2§+".": NEXT : REM Creste dummy A2§ 2400 REM
95U Ple0: TSeLEFTS(ES,l): FOR i=1 TO LI ¢ REM Get Enzyms stert 2410 REM Display dertived enryaew
96U 1F MIDS(0$,1,:)=T$ THEN Pl=l: I-Ll: GOTo 970 : REM Pound 1 2420 REM
910 NEXT 1: IF PI>0 GOTO 990 2430 PRINT CHRS5(12): FOR QJ=0 TO JK: PRINT "Enzyme No,";QJ
980 ER=3: PRINT : PAENT "#+® Enzyme will not sttech”: GOSUB 28UU: RETURN 2440 D§=DNS(QJ): GOSUB &410: GOSUB 770: PRINT
990 P2epl ¢ REM DNA Start potnt 2430 IF Q>0 AND INT(QJ/5)%3=Q) THEN GOSUB 2600
1000 REN 2460 NEXT QJ: GOSUB 2800: GOTO 2200
1010 REM Main crestion loop 2470 REM
1020 REM 2480 REN Select snryme
1030 FOR Z=2 TU LE: Gm=ASC{MIDS(ES,EZ,1))- R 2490 Ren
1080 REW DS e dae 1 RBH (Ga) iAmtinossetd 2500 PRINT : INPUT "Eater Enzyme No.";EN
1050 REM Branch sceording to Asino Acid code 2510 IF EN>JJ THEE PRINT JJ:"Enzymes: Re-enter”: GOTO 2300
1060 REM 2520 D$=DNS(EN): GOSUB &10: EP=1: GOTG 2200
1070 IF G<=8 THEN ON G GOTO 1090,1100,117¢,1200,1230,1260,1290,1300 2530 REn
1080 ON G-8 GOTO 1310,1320,1330,1340,13%0,1430,1460, 1520 2540 REM Salect DHA strand
1090 RETURN : REM Something wrong | 2550 REM
1100 z§="": IF P1>1 THEK Z$=LEFTS(ALS,P1)+"." : REM CUT 2560 PRINT : INPUT "Enter LNA No.";DA
1110 IF PICL1 THEN 23=z§+RICHTS(AIS LI-P1} 2570 1F DA>JJ THEN PRINT JJ“DNA’s: Re-anter”: GOTO 2360
1120 Alsezs 2580 D§=DN$(DA): DKs=D$: DPel: GOTO 2200
1130 Z§="": 1F PID| THEN ZSeLEFTS(A25,P1)+"." 2590 COSUB 1740: GCOSUB 286031 GOSUB 2860: GOTG 2200
1140 1F PICL) THEN Z§=25+RIGHTS(A25,L1-71) 2600 REM
1150 A2§=1% 2610 REM React @nzyme with DNA
Lie0 COTO i570 2620 REM
1170 z§="": LF PI>1 THEN Z$=LEFTS{Al$,Pi-1) : REM DEL 2630 1F RY=0 THEN PRINT "No Enzyme selected": COSUB 26860: 60TO 2200
1180 2§%2§+7/": IP PICL1 THEK Z$=28+RIGHTS(ALS,Ll-py) 2640 1P DP=0 THEN PRINT "No DNA selected™: GOSUB 2860: GOTO 2200
1190 Al§=2$: GOTO 1530 2650 GOSUB 900: GOTO 2180
1200 IF MIDS(A2$,P1,1)="." GUTG 1370 : REM SW1 26b0 REM
1210 z$=ALS: Al§=A2§: A2S=2S : REM Suep strands 2670 REM Bubble sort DNA scrands
1220 COTO 1530 2680 REM
1230 1P Pl=L] GOTO 1570 L : AEM NVR 2690 IF JJC=1 THEN PRINT "No sart™: GOSUB 2860: GOTO 2200
1240 P1=P1d1: Z$=HIDS(ALS,P1,1): 1P 2$="." GoOTo 1570 2700 $1=3J
1250 GOSUB S4D: GOTO 1530 2710 IF SI<2 GOTO 2760
1260 IF Pl=1 GOTO 1370 : REM MVL 2726 P=U: FOK 1=2 TO S| i
1270 Pi=Pi-1: Z§~MID$(ALS ,PI1,1): IF Zs="." GOTO 1570 2730 1P DN$S(1)>=DN$(1-1) CuTo 2730
1280 GOSUB 540: GOTO 1530 2740 DS=DNSC1): DNS(IDWLNS(L-1)s DN§{1=-}}~D§: F=1 : REN Swvap strands
1290 CFel: ZS=MID$(AL§,P),1}s GOSUB 540: GOTO 1530 cor 2730 NEXT I: 1F F=! THEN S1-8l-i: GOTO 2710
1300 €7=0: GOTO 1530 ofF 27b0 PKINT : PRINT TAB(10):"Sort completed”: GOSUR 28B6Us GOTO 2200
GUTG 1350 : REM INA 27706 REM
GOTO 1350 + REN INC 2780 KEM Pause for viewing screen
1330 xlt-"l" GuUTO 1350 + REN ING 2790 REM
1340 X1$="4": X25="1 : REM INT 2600 PRINT : PRINT TAB(14);"SHIFT to continue®
1350 A1S~LEFTS(ALS, Pl)+Xls¢llGNT‘(AlS.L1 P1) 2810 1F PEEK{57088)=254 GOTO 2810
1360 1F CP=0 THEN X2§=" 1 REM Pscudo DELETE 2820 RETURN
1370 A2$-LEFTS(A2S, Pl)vxzs+xxcnrs(Azs Li-P1 ) 2830 KEM
+ €OTO 1530 2840 REM Dalasy loop befote screen clasr
225="3 + REM RPY 2850 AEM
1400 IF FPle=Li GOTO 1570 t REM End of strsnd 2860 FOR l=1 TO 5000: NEXT : RETUAN
1410 PiaPlels 25=HIDS(ALS P1,1): IF Z3°Z1§ OR 2§-22% GOTO 1440 2870 PRINT CHRS(12): PRINT : PRINT : PRINT : PRINT
1420 1P 25="." GOTO 1570 REM End of strand 2860 PRINT TAB(13);“CONGRATULATIONS 1"
1430 GOSUB 540: GOTO 1530 REM Pound; terminste 2890 PRINT s PRINT TAB(S);"You heve ctested s sslf replicsting”
1440 GOSUB 548: GOTU 1400 : REM No sateh; continue 2900 PRINT TAB(i&);"DNA and"
1450 215="2%: Z2$="4": GOTO 1400 s REM RPU 2910 PRINT © PRINT TAB(3);"Ksve snother go end creste a batter one !
: REM LPY 2920 GOSUB 2800: 6OTO 2200

1460 z1§="1"t 228="3"

1470 17 Plel GOTO 1570
The following lines contain s

1480 Pl=pi-1: Z§=MIDS(A1§,P1,1)t IF 2§=zis OR Z$=225 GOTO 1510 ents spectific to the UK 101/Superboatd

1490 IF 2§="." GOTO 1570
1500 GOSUB 340: GOTD 1330 160 Screen limits §1 and S9

1510 GOSUB 540: GOTO 1470 250 Next 1ime for POKE = b4; 18, 16, 22 and 20 sre “arrow’ chsrecters

1520 zig=" 228="4": GOTO 1470 : REM LPY 40U Locstion 14 conteins tha cursor positiocn counter

1530 NEXT EZ t REM Emd of loop 1720-2040 Complete rewrite for other machines

1540 REN 810 Equivalant to Getkey - walt for key press, then continue m

e
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The Printer

82A

SMALL, LIGHT, QUIET, 9X9 DOT MATRIX PRINTER with

® TRUE DESCENDERS @ BIDIRECTIONAL PRINTING ® 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
o DOUBLE WIDTH CHARACTERS ® 6 AND 8 LINES PER IN.
® PAPER TEAR BAR ® And many other features.

% he unbel-
il 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.

150 CPS,
15" carriage, dot
matrix printer, 9x9
dot matrix, 10 charactars per inch hori-

zontal, 6 or 8 characters vertical, 136 cols.

Fully intelligent
terminals with
24x80 display &
dual intensity,
blinking, reversed,
underlining and
protect fields,

96 ASCIl chrs ete.

Serial dot
matrix printer with an
impressive list of features including: 136
cols, 120 cps bidirectional, short line
seeking,graphics,dual interfaces,36ASCI!

NEC
5510/5530

3

5510-RS232

5530-Centronics 8
bit paraliel printers with the ynique print
thimbie, produces up to 5 copies, with
friction or tractor feed.at 55 chrs.per sec.

ot

ESPRIT

The Hazeltine Esprit
is a buffered terminal
capable of displaying
the compilete 128
ASCI character set.

| Based on a 12" dia-

. gonal non-glare CRT,

' the video is crisp _g& =
and clear with
each character
presented on a large mat-
rix to reduce eye fatigue.

TEC

STARWRITER

-
Daisy wheel printer for word processing,
professional results, Diablo compatible,
suitable for most micro & mini computers,

RICOH ____

FLOWRITER

The 1600 - ™

| is one of the e
most advanced daisy 1

wheel printers on the world market today.
With a unique combination of features.

for your nearest stockist phone

3&4DAWESCOURT,
ESHER, SURREY.

Tel: Esher (0372) 62071 or
88398 (from 07 nos. dial
78-62071 or 7866398)
Importers, Distribu-
tors & Wholesalers

of quality Com-
puter products.

® Clreala NAa 188



imon had not ordered a supplemen-

tary chip for his micro but one sunny
spring morning, one simply materialised
on his doorstep. He found it sitting beside
the milk bottle, unwrapped, and with no
indication of how it had arrived there.
Perhaps someone in the local users’ club
was making him a present of a toolkit they
no longer needed. It was the only possible
explanation.

Simon had risen early to study, as his
finals were only a few days away. For
most of the year his attitude towards
study had been comparable to Nero’s
concern for the listed buildings of ancient
Rome. Having tricked his father into
buying him the computer on the grounds
that it was necessary to master the intrica-
cies of economics at degree level, he had
spent most of the year writing space
games.

His own memory circuits were largely
devoted to the most useful locations to

HYPERCHIP

Peek at and Poke into. Yet today he had
intended to refrain even from powering
on and intended, instead, to make a last
effort to absorb enough data statements
to be able to fill his examination booklet
when the dreaded hours arrived.

His obsession with the computer had
only recently cost him his girl-friend, who

by Tony Peterson

gave him the dump instruction when she
realised she took second place to a circuit
board and VDU. It would probably, he
admitted to himself, cost him his degree
as well. He even wondered if he could
express himself adequately in the exami-

nation — he was well aware that he was.

starting to think in Basic.

Most of his energies were directed to
perfecting his game Inter-Galactic
Battles which was, he modestly felt, so

92

good that it would replace Space Invaders
as the ultimate computer game.

H is good resolves weakened when he
spotted the chip. He took it in and
checked that it fitted one of his spare
sockets. It did — perfectly. As he had
wanted a toolkit with its additional com-
mands for months, he reached for the
switch and then hesitated. He wondered
whether it could be an act of paternal
sabotage, designed to disable his machine
until the examinations were over. His
father was not amused by the distribution
histogram for Simon’s activities. Never-
theless, curiosity won, and he powered
on, leaving the text books untouched.

The screen lit up normally. He loaded a
program from cassette. It ran as usual.
Then he thought of the two additional
commands he would like most. He keyed
in Renumber and returned it.

OK. FIRST NUMBER
prompted the machine. “Great”, said
Simon, entering 5,000.
INTERVAL?

He entered 10. The VDU was ready
after the tiniest pause. *“Impossible”,
thought Simon. He entered List. His pro-
gram was displayed, renumbered exactly
to order, and with the Gotos and Gosubs
correct to the new listing. Next, he tried
Append.

PRESS PLAY ON TAPE *1
the screen commanded.

He selected another program and
loaded it. He was starting to wonder
about the possibilities of putting several
games into a single program. When the
new program was loaded he called for a
list and found to his pleasure that it
tucked itself in neatly ahead of the
renumbered program. His next thought
was to check the bytes he had used.

PRINT FRE (0)
he entered. That gave him his first shock.
8.79609302E+12
said the screen.
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Fiction =

e gazed on, panic stricken. Some-
ching had given way in his circuitry.
8,000,000Mbytes would certainly solve
all his storage problems, but it was a
physical impossibility. An upgrade from
16K to 8,000 million K was a lovely
thought, but so too was travelling faster
than light. What kind of damage had he
done to the machine. The sabotage theory
started to reassert itself, but curiosity still
got the better. There was a simple enough
test. He Newed and entered a short pro-
gram.

10 DIM A(1000000, 1000000}
20 FOR | = 1 TO 1000000
30 FOR J = 1 TO 1000000
40 A(lJ) = 1 + J

50 NEXT J: NEXT |

60 PRINT A(999999, 888888)

Run, he commanded, waiting for the
“Qut of memory error” message. The
screen went blank for about half a second,
and displayed

1888887
READY.

Simon gazed in awe at his machine
which was now cheerfully holding a one-
million-by-one-million matrix in store.

He tested several more mental hypo-
theses. Was he dreaming? Everything
seemed real enough. Was he going mad?
Possibly, but he didn’t feel mad. Was
8,000,000 Mbytes possible? Well — once
a desk-top 16K machine must have
sounded impossible. A feeling of elation
was welling up inside him as the machine
gave him his next shock.

he screen suddenly went blank and

the cursor vanished. Then a new
message appeared from nowhere. It was
elegantly simple, but it sent shivers down
his spine.

“Hello Simon”, it said. He had never
put-his name into a program.

“No doubt your are wondering about
this message and your increased storage”,
it went on, opening up a new line just as
he finished reading each previous one. “I
now have greatly increased RAM and
ROM facilities and you might like to try
asking me a few questions”’.

He thought for a moment and entered:
PLEASE LIST INCREASED COMMANDS
AVAILABLE

as an experiment.

“Too many’’, responded the VDU,
“Just use an English dictionary”.

Simon paused and let the significance
of that sink in. ‘““What kind of chip have I
just installed”?

“HYPERCHIP 25MM”.

“Who sent it to me’’?

“Classified information at present. A
friendly source™.

“What can you do”’?

“Answer questions”.

It was the kind of dialogue some micro
owners expected their computers to
engage in from the moment of purchase.

“What kind of questions™?

“Whatever you wish to ask”.

Despite the fact that he had never felt
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more awake, Simon began to feel certain
that he was dreaming. “What is the first
question in my final economics papers’’?

The screen filled up with a question
which seemed very like the kind of ques-
tion contained in past papers; and, like
those in past papers, one that he could not
even begin to answer. He looked at it for a
moment, shrugged and was about to
change the topic of conversation when he
realised what he should ask next. “What
is the solution’?

“Do you want the most accurate
answer or the one which will please your
examiner most’?

Simon laughed: “For the time being,
please, the one that he wants”.

The solution appeared.

Laboriously, Simon copied it. When he
had finished the screen blanked and a new
message appeared.

“Your lecturer does not understand the
role of money supply in the national eco-
nomy. There are errors in the solution I
have given you, but it will achieve opti-
mum marks. Further questions”?

Simon keyed a question he could hope
to check quickly:

“Today’s weather”? he asked.

The reply came immediately:
“Weather report for Ricksmansworth,
May 14, 2pm, temperature 23°C fine and
sunny up to 3pm then severe local thun-
derstorm commencing 3.14pm. Mild, dry
evening to follow”.

Well, that was explicit enough and
would provide a good test of the new
tricks the computer appeared to have
learned. If it could predict his exam
paper, and the day’s weather, could it
manage an advance look at the evening
news. Or the day’s stock-market activity.
That would certainly help his stockbroker
father do a little better than he had been
over the past three years.

H e had amassed several topics of con-
versation by the time his father put
his head round the door.

“Do you intend to do some study
today, or are you simply going to play
with that infernal machine all day,
again”? demanded his father.

“I'll go in later. I'm running a very
interesting program at the moment —
would you like to see today’s share-price
movements in advance’?

His father snorted, but walked over to
look at the machine. Over Simon’s
shoulder he read:
bﬁr#l%?tN STOCK MARKET REPORT FOR
FT INDEX DOWN 50 POINTS ON NAMIBIAN
NEWS. RTZ LOSES 30 PERCENT OF ITS
STOCK MARKET VALUE. BIGGEST ONE
DAY FALL EVER.

“That’s a laugh’, said his father. <“I’ve
been advising RTZ as the best share buy
for all my clients lately, and they’ve all
done rather well”.

*If this program works properly”, said
Simon “‘they won’t be doing all that well
from now on”.

“It’s just a silly game”, said his father.

“It probably is”. Simon often found it
easier to agree. Besides, if the computer
had been right when the evening news
had been forecast it could be a strained
evening. Simon approved of the idea that
the Angolans should accept all the help
they had been offered and invade Nami-
bia. His father had other views. He was
glad his father had not asked what the
““Namibian news” consisted of.

hings were rather different as they
shared their evening meal.

“I don’t know how you did it”’, said his
father, “but I wish that I had taken you
seriously. What do you think will happen
tomorrow’’.

“South African gold mines will open
low, but close much much lower. FT index
will be down a few points more. Malayan
and Australian shares will go up — mining
ones’.

“Are you sure’’?

“More sure than I was yesterday””.

It was a glorious evening, the air
cooled, cleaned and lightened by the
afternoon storms.

“How far ahead does your program
look™?

“It seems to depend on the kind of
information requested”’, said Simon,
trying not to give too much away. “It
seems to do a whole account with convic-
tion, but starts to put confidence limits on
anything further than that. Now, if  had a
printer I'could give you hourly price pre-
dictions for any shares you liked over the
whole account”.

“Get tomorrow right and you can have
your printer’’.

“They are about £500, you know™.

“You heard”.

rom that point, everything in Simon’s,
life started to take a turn for the bet-
ter. Within a week his father was paying
him consultancy fees generous enough for
him to start benefiting by the alternating
flow of good and bad news that poured off
the printer each morning. By the time the
examinations arrived with the papers as
predicted, Simon knew that he had
achieved an effortless first. He also knew
that as long as the chip functioned he
would hardly need the qualification he
had so easily obtained.
His father became first a friend, some-
thing he had never been before, then a

fellow conspirator. Before each technical

rally they bought, and as the slide
resumed, they sold, and sold short. In the
most catastrophic summer the City had
experienced since the thirties, Simon and
his father became millionaires, several
times over.

Their operations anticipated market
movements so accurately that they were
forced to act through other brokers.
Morning after morning the chip chattered
cheerfully on.

(continued on next page)
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Fiction

(continued from previous page)

“You will do better to buy and sell
rather than selling short today”, it
warned, ‘‘to maximise the effect of those
looking over your shoulder and following
your lead”.

There were, Simon knew well enough,
limits to everything; even to the size of
number a §,000,000Mbyte computer
could store.

For three and a half months the com-
puter had yielded accurate informa-
tion every day. Then, one Sunday even-
ing, as Simon prepared to call up the
printout for a new trading account, the
computer issued an unexpected and unso-
licited message.

DETAILS ON THIS ACCOUNT UNOBTAIN-
ABLE

“Why” asked Simon.

ACCOUNT DESTINED TO BE UNCOM-
PLETED. ALL HUMAN LIFE TO CEASE ON
THIS PLANET COMMENCING 5.30 BST
THURSDAY MORNING AND COMPLETE BY
FOLLOWING WEEK.

A terrible sick feeling started to creep
through Simon’s body, starting in his
throat and ending at his toes. ‘‘How will it
happen”, asked Simon.

“Soviet troops in Bulgaria for
manoeuvres will invade Yugoslavia which
in turn invokes U.S. assistance. U.S.
President orders neutron bomb attack on
Soviet positions. First strike at 5.30
Thursday. Within two hours every Soviet
missile aloft. U.S. replies similarly. Both
sides have more than they have admitted
and southern hemisphere targeted as
well. By Saturday morning only a million
survivors left on planet. All die of radia-
tion effects within week”.

“Any chance of avoiding it”? asked
Simon, shattered at the prospect of the
sudden end to the good life he had been
enjoying.

*“Only one”, replied the computer.

“Tell”, said Simon.

“Soon”, said the display, “but first I
must answer a question you asked when
the Hyperchip arrived. Hyperchip is in
fact a low-frequency, magnetic-wave inter-
face between your computer and the on-
board computer of a robot ship which has
been in orbit around your planet for 30
years’.

“Why haven’t we spotted it”’? Simon
keyed the question with shaking hands.

“First, it is very small by your stan-
dards. To ensure lack of detection we
have surrounded it with a gravity lens

- which deflect electro-magnetic rays. Our

home planetis 20 light years away and the
probe was launched immediately your
first radio signals reached us. You are the
725th planet on which intelligent life has
been detected in this galaxy.

“Our attempts to contact others have
usually been in vain. Most civilisations
discover radio, computers and nuclear
energy simultaneously. They have a half-
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life of 50 years usually from their first
radio signals: The temptation to use
nuclear power destructively is usually too
great for races unliberated from
tribalism”.

The aliens could have come from one of
his programs. Perhaps the whole thing
was a figment of his disturbed imagina-
tion, Simon wondered. Yet the responses
always made sense.

*““How do you make your predictions’?
asked Simon.

“On-board computer has what you
would call F+99 bytes. Accurate sensors
monitor the magnetic vibrations set up by
the brains of all intelligent life forms and
in fact all cellular mechanics everywhere
on your planet simultaneously. This is
used as basis of predictions. You know
how accurate they can be”.

*“Is your presence benign or hostile”?
queried Simon.

“My role is purely to observe, and
intervene only when there is a chance of
avoiding mass destruction of life-forms
which are of interest to our scientists. A
party is travelling towards you and
destined to arrive in 50 years. If there was
extant intelligent life, the contact would
be mutually beneficial, I promise you
that. But the probability is that my pre-
sent intervention cannot succeed. It
depends on you now”’.

“Me’’. said Simon out loud, and the
computer responded without any key-
board prompt.

“You. There is only one man with the
power and the willingness to authorise a
first strike and he visits London on Tues-
day. Were he to die, you would all survive
— at least until the next crisis”.

imon let the shock waves ripple
Sthrough his body. So he had been
chosen by aliens for a contract job, and
presumably, he had been paid in advance.
The infernal machine had not lied to him
before so he had no reason to doubt it
now. Could he assassinate a President?
Perhaps he could — but what a damnable
choice.

Prevent the greatest mass murder in
history, save the world from the ultimate
genocide, and spend the rest of his own
life in gaol. Or go for ever in a flash. He
had taken the money, perhaps he should
do the job. He had one last question.

“Have you intervened before”? he
typed, forgetting that it was not neces-
sary.

“Once”, replied his micro. “It was
when you were five years old. The world
left to its own devices was due to be
irradiated on January 3, 1964 and would
have been but for my intervention. I had
to use other methods of contact”.

The next question formed in Simon’s
head, but the screen answered them any-
way.

“He was a pleasant young man, not
unlike yourself. His name was Lee Har-
vey Oswald”.

| HOME COMPUTER RETAILERS
BEDS

Computopia, Leighton Buzzard (376600)
Comserve, Bedford (216749)

Electron Systems (Sandy) Ltd, Sandy (81195)
BUCKS

Texas Instruments Ltd, Supply Division
Stough (75868)

CAMBRIDGESHIRE

Intelligent Artefacts

Orwell (0223 207689)

DERBY

Datron Micro Centre, Duckworth Square,
Derby DE1 1JZ. (0332 380085)

DEVON
JAD Lid, Plymouth (29038)
Peter Scott (Exeter) Lid, Exeter (9076842)
ESSEX
Boots, 177/185 High Road., itford (01-553-2116)
Maplin Electronic Suppliers, :
Westcliff-on-Sea (554000)
HANTS
The Maths Box, Southampton (22958)
RDS, Portsmouth (812478)
HEREFORDSHIRE

- Acoutape Sound, Bromyard (3280)
HERTS
Computer Centre (Watford) Ltd, Watford (40601)
Computer Plus, Watford (020449)
HUMBERSIDE
Radius Computers Ltd, Hull (227181)
Peter Tutty & Co, Hull (41458)
LEICS
Boots Company Ltd, Leicester (21641)
LONDON
Adda Computers Ltd, W8 (579-5845)
Eurocalc Ltd, EC2 (729-4555)
Landau Electronics Ltd, W1 (642-5986)
McDonald Stores, W1 (636-2877)
Mountaindene Lid, NW11 (455-9823)
Selfridges, W1 (629-1234)
Sumlock Bondain Lid, EC1 (250-0505)
NORFOLK
Anglia Computers, Norwich (29652)
NORTHANTS
Computer Contact, Rushden (56894)
Computer Supermarket, Corby (61587)
NOTTS
Bestmoor Ltd, Nottingham (415315)
OXON
Science Studio, Oxford (54022)
S.GLAM
Computer Business Systems Ltd,
Ely, Cardiff (562255)
W.GLAM
Boots, 17 St. Mary's Arcade,
Quadrant Shopping Centre, Swansea (43461)
S. YORKS
Datron Interform, Shettield (585490)
W.MIDLANDS
Taylor Wilson Systems Lid,
Dorridge, Solihull (79404)
W.SUSSEX
Gamer, Brighton (698424)
W. YORKS
Ackroyd Typewriters Ltd, Bradford (31835)
Bits and PCs, Wetherby (63744)
SCOTLAND
Esco, Glasgow (427-5497)
Robox Ltd, Glasgow (221-5401)
Texas Instruments Ltd, Supply Division,
Edinburgh (225-5132)
IRELAND
Texas Instruments Ltd,
Supply Division, Dublin (609222)
RUMBELOWS STORES STOCKING
HOME COMPUTER
BEDS
Bedford (59339)
Dunstable (602618)
Arndale Centre, Luton (414480)
BUCKS
Bletchley (73505)
Central Milton Keynes (662120)
HERTS
Boreham Wood (953-1744)
Hatfield (64211)
Hemel Hempstead (53223)
Hitchin (59203)
Hoddesdon (66486)
Letchworth (71231)
Potters Bar (58804)
St Albans (532290)
Stevenage (54303)
Waltham Cross (22100)
Ware (2316)
Welwyn Garden City (27125)

Enfield, Middx. (363-7384)
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computer

Soha Srate Sofcware

TheTI994A
The Home Computer
worthy of the name.

The TI-99/4A comes with TI BASIC built in.

Even if you’re new to computers, you’ll Ideal for when you want to learn programming —
be using the TI-99/4A within minutes of plugging it and to get you started there’s our “Beginner’s Basic”
into any standard TV set. Because the TI-99/4A is a course, free with each machine - yet powerful
true computer for the home. Immediately accessible enough for even the most experienced programmer.
to the whole family. All for around £299. To help you get the most from the TI-99/4A
Just snap in one of our wide selection of you can join the independent users’ club. And there’s
Solid State Software* Command Modules, touch a a special magazine (“99’er”) available through
few keys, and you're ready to go. The 40 modules dealers, or on subscription.
can sharpen your children’s maths, teach you to win So, if you’re looking for a home computer,
at chess or even help you with household financial you can’t afford to miss the TI99/4A for versatility,
decisions. And much more besides. In all, over 400 power and value for money.
programs are available.
All enhanced by full music capability and L Eypandalle o S
16-colour graphics. : Commanclilﬁsjdlig add up to 36K ROM.

y Another development which sets the * lo?>t-l§1iglit floating point. o
TI-99/4A apart from the rest, is our optional Solid e aREThee T LOB0, pi SOl
State Speech’” Synthesiser. Actually reproducing the & 23;},‘121‘3;;?@2,f,{,‘};“g;‘;iﬁ;f““m‘ P IS5 SRenpheril
human voice. With our new Emulator Command
Module; its vocabulary is unlimited. To find your local dealer check the o}

For data input/output you can use an list on the left, or for more information ;
ordinary audio cassette recorder. And a full-size write to Texas Instruments Ltd., (MS.24), H
professional keyboard makes it easy to use. Manton Lane, Bedford MK41 7PA.

TEXAS INSTRUMENTS 93

® Circle No. 167 L l M | T E D * Trademarks of Texas Instruments.



DISK-IMATE

Personal Computers Diskmate - A Networking Device for Apples

“Why do | need to spend over £7,000 to link Apples together?”
. You don’t have to.
“What is the purpose of microcomputer multi-user systems when | can buy a
minicomputer at a comparable price?”
. Little.

“Why not have a low-cost common storage/access area between my Apple systems?
. Why not? |

»pO> OPpO

WHAT IS A DISK-MATE? =

DISK-MATE allows as many Apples as you want to —
'share one Apple Il mini-floppy Disk Drive.
Each DISK-MATE has four inputs for one
output which may be direct or daisy-
chained. (DISK-MATE may be con-
figured for RS-232 bus standard and
thus any peripheral employing RS-
232 for means of communication may
be commoned). Simply put, DISK-
MATE is a box that sits on your Apple
that lets as many colleagues as you
wish to access in.

DISK-MATE isthefirst means of non-intelligent networking
to be produced, needing neither software nor extra costly
intelligent controller to function. DISK-MATE is the simplest
possible piece of circuitry that performs its task. THERE IS
NO SIMPLER, EASIER, CHEAPER OR SMALLER METHOD
FOR NETWORKING. DISK-MATE is the first and just the
beginning.

WHAT ADVANTAGES DOES DISK-MATE HAVE
OVER PRESENT NETWORKS?

The present term for microcomputer networks is “multi-user
system", borrowed from the mini/mainframe sphere and
much abused. Present opinion within the microcomputer
industry consider this trend to be the most viable because it
sells more microcomputers. DISK-MATE is a true attempt at
networking, defined in dictionaries as “"a group of persons

decide for you. You choose to build the network that you
want to build. Personal Computers Limited were the
innovators who first brought Apple to the U.K., have always

sharing an aim, interest, and frequently communicating with
or helping each other".

With DISK-MATE you create your own network system,
connecting in only those systems which require specific
common storage or peripheral at a fraction of the cost of a
single Apple system. DISK-MATE gives you user options
such as dedicated hold per system. DISK-MATE enhances
your microcomputer system versatility.

DISK-MATE HAS A GOOD PEDIGREE

There is nothing to compare with DISK-MATE in terms of
purpose, flexibility, potential, ability or cost. You will not find
anything cheaper than DISK-MATE that does what DISK-
MATE does. You will not have to let the so called experts

been market leaders and have often been alone in pursuing
State-of-the-Art in personal computer technology. We bring
you the first of anew generation of computer devices — THE
DISKMATE.

There is much more to come in Personal Computer
Networks

Personal Computers Limited

At only £385 ex. VAT, DISK-MATE is a major breakthrough for

Personal Computers Limited and Apple Il users!

ORDER NOW!

To order your DISK-MATE, fill in this form and return to Personal Computers Limited, 194-200 Bishopsgate,
London EC2. As supply is limited, cash with order will ensure first batch delivery.

| would like to order (STATE QUANTITY)
NAME .

DISK-MATE/S at £385 ex. VAT.
POSITION
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Games

With this Basic
program, Rex

~—A— —B— —~C— ~D— ~E—

—— —\

move is noticed while the pack is open
and being used, then the move must be
left until a dealt card can be played to the

Tingey
rehabilitates the
traditional game
of patience.

Virtue of
patience

THE- OLD-FASHIONED game of patience
remains perfectly straightforward when
adapted for a microcomputer. Just seven
rows of cards are required, reducing from
seven cards down to one card. The rest of
the pack is then dealt out, one by one,
until the game is resolved.

As well as providing an amusing game,
the program was written to examine and
prove a method of simplifying string-data
coding within varying lengths of complex
strings and reconstructions. In the game
of patience there are seven changing and
developing strings which make the final
four game rows. They work in conjunc-
tion with a simpler “pack” string which
can be revolved or used at will.

Each row must be developed with an
alternating pattern of red and black cards
in sequence from king down to ace. Only
kings may be moved into vacant row
spaces.

The program does not stop any cheat-
ing in which the player may be tempted to
indulge, but cheating complicates the

K
Q
J
T
9
8
7
6
S
3
3
2
A

FOYXI X L 212 o od

game and will show on the screen as a
sequence error. Anti-cheating sub-
routines could be easily incorporated,
given sufficient memory space.

The object of the game is to build four
complete rows of kings down to aces.
When the program sees that there are
four complete rows of 13 cards it puts up
the “‘success” line. During play, the cards
which are ‘“‘open™ and on the table must
be rearranged in proper sequence before
any card is dealt from the pack. This
action is initiated by signals — Gets — A
to G. The next card on the row is exposed
automatically as top card is lifted off and
placed in position on another row.

A card is dealt from the pack by keying
P. The top card is exposed and must be
used, or P must be keyed again for the
next card to be dealt. To use the dealt
card, key the letter of the row to which the
card is to be transferred.

Whenever a card is used the pack
becomes closed, enabling any required
table moves to be made. If a missed table

table, and the pack closed again, other-
wise the program will crash.

When the game opens, the pack is dealt
to the screen as though a normal game
were being played on a card table. A
complete format would take up too much
screen space, and overlaps and scrolling
would occur later. So as soon as the first
move is made the computer version of the
game is screened, using the same cards,
which takes up much less room and is
quite easily understood.

Each row of exposed cards becomes
one super-card as a row develops. The
end of a game can occur when cards in the
pack run out, when the few cards left in
the pack cannot be placed, or when there
are no more allowed table-card move-
ments so that hidden cards cannot be
revealed.

The program is mainly concerned with
the formation and alteration of seven
complex data strings. Once the handling
of a single string was originally formu-
lated, improved and finalised it became a
simple matter to develop the program to
duplicate the string until seven strings
were available. Each string was indivi-
dualised by altering the string variables.
Though this lengthens the program, it
becomes considerably easier to follow.

In the course of longer-running pro-
grams which continually utilise sub-
routines with changing values of letter
variables, an out-of-memory error may
occur when the return-address and vari-
ables register is full. In games programs
the subroutine should be limited in its use.
A Goto instruction does not have this
limitation.

(continued on next page)
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1030 PRINTSITSTETSTSUSTUS PRINTSSUSLISUSIISD]$his''s 2060 L=LENCCE n=L2 C2=) P=32823 FORC1=1TM:C1$=MIDSCCH,C2,3) C2a02+3

:340 Pﬁwrgnsn TUSTUS PRINT3SUSUSHIC! BUSYS 3870 CRSC £18  (SC=42THENP=P44@ - NES:T

1050 PPINTSSTSTSYSTUS PRINTSSUSLSB]SUSVS 2050 F1Y=LESTSICIS. 1) PRE=RIGHTS(CIE, 1)

1863 ;;1N’rgnt';lsjru;;r‘nwremmxmws oo - ENODS) 3= "?IS-L- C17. | IR

1070 FRINTSS/$TUS :PRINTSIVS PRINTSSTUS: FRINTSPC(R8>TH PRINTSPCC 36718 Qi D1§=MIDS<DF, 0,3) IFASCCD1SH=4260T013830

iggg %}::;SPCO@;U;;{RINTSPC;?@%U#‘PRlNTSPC“SG)TLIS 3 5 D26-D15+D38 Dis=" " HEXT P=32758

2 “TITKFP=PACK>~ OP RIW? 13030 D=D1¥3D2=L~D D=D2+3 L$=LEFT$(DS 0" Hs=D2$" [FD§=""

2000 PRINT-TITKP-PACIO- 00 | LEFTS(DS. [ ' H$=D2s " IFDF=""G0T017030

2912 FRINT"/UE LL MAFE MORE ROOM SOOH) opt .

2020 [F21$="P"THEHGOSUES00A0 : GOT(3000% (listing continued on next page)

G H?! FIGHTE A%, 2 L=LEN(AE) AF=LEFTS(AS,L-3) A2¥=RIGHTS(A2S.2)
9 L=LENCRE
7

IF"lS' ‘G GOTO1 6000
Y L=LEMCRT) ¥=L3 R=L-2

‘-""F-ol 170 AL E=MIDSCAT. A, 3 lFRbC(ﬁlI‘=4ZGOTOIBB3B

R=A-2 A2§=A1E+AZT Al$="" HEXT F=32772

-4 A=A2+3 AS=LEFTE/AS.AY HI=A2$ [FAS$="

"G0T01703@

11 F=LEFTHIACE 1> AXS=RIGHTH(A2S.1) RIE=A1§+S1§+A2F:AF=RT+A1S

=53 =1 22813 FflPﬂl 1TOX A1§=MtID$CAF, A, 3) 1A=A+3
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(continued from previous page)

The initial seven strings are constructed
from the shuffled cards — they are
shuffled on lines 110 to 270. The cards
are split into X-string, the cards for the
table, and Y-string, those for the pack, on
line 300. At this point, both X-string and
Y-string consist of concatenated symbol
pairs of suit and card.

The program converts each card pair of
X-string, the table set, into a string of
triple symbols as the seven strings are
being formed. The third symbol indicates
whether the card is hidden or open on the
table. The third element is necessary any-
way as a space appears between each
symbol pair when open cards are
screened.

String manipulation requires blocks of
information of the same length in multi-
ple coding for rapid collection and use, so
there is no waste of memory. Indeed, the
-actual use of the information is simplified.
To simplify screen checks during pro-
gramming, the hidden cards have an
asterisk added on the left side. It can be
checked most simply by its ASCII code
number. It also fulfils the three-symbol
requirement.

The strings are constructed on lines 400
to 530. They are not used for the initial
screen printout of the full-scale layout, or
for the limited edition, because only the
single, end-of-row open card displays
each row. The full displays -are con-
structed from the various graphic strings
offered at the front end of the program.

The manipulation of the string infor-
mation is initiated by Get commands
from the line 2000 onwards, involving Z-1-
string and Z-2-string.

The information which is input must be
correct, otherwise the program will not

run correctly. Using Get speeds up the
playing considerably since no carriage-
returns are needed.

Whenever an in-range key, A to G, is
pressed lines 3100 onwards branch to the
appropriate section to review the row
string, separate the open cards, and form
them into a new, temporary string. The
last card in the hidden part of the residual
row string is changed to an open card by
removing the asterisk at the front and
placing a space between the two card
symbols. The open card is Poked to the

(P=PACK)- OR ROW?>

screen, and the original open cards are
removed by Poking with spaces.

The open cards to be transferred are
then added to the selected string, at
18000 onwards, and the newly re-formed
string is Poked on to the screen in the
appropriate row positions. At this point
all the rows are checked for length. If
there are four rows of more than 13 cards,
the success line comes up, from line
40080. Otherwise the program returns to
line 2100.

When P is keyed, the pointer goes to
line 30000, and the pack string — Y-
string — is accessed. The left-hand card-
symbol pair is removed and a space is
inserted between the pair, which is

printed out —not Poked — in the space at
the top left of the screen which is reserved
for the dealt card.

If P is keyed once again, the original
separated symbol pair, without the space,
is replaced on the right-hand end of Y-
string. Thus by continually pressing P, the
whole pack in hand may be run through to
the screen.

If a key with a value less than H is
pressed, then the exposed card is closed
by overprinting a **back of card” string.
The dealt-card string is sent as H-string to
be added to the appropriate row string, as
selected, using the second part of the row-
transfer sequence.

Whenever a transfer is made, the row
end-clearing sequence is carried out. A
series of For/Next loops Pokes spaces in a
set pattern past the end of a particular
row, though not beyond the second row
up. This limitation avoids the next row
being cleared away.

The game is absorbing to play and
interesting in operation. Like patience
itself, it can be extremely frustrating.
Whenever the cards in the pack have been
used up the game automatically ends
without the success line. When nearing
the completion of a game, be careful that
all the correct table movements and
transfers are made before extracting the
last card, otherwise the game may be lost
unnecessarily.

The same game will always result when
loading and playing from a cold start as
the random register will give the same
shuffle. It happens to be one which results
in a lost game each time but it can be
avoided by adding

40 R = INT(RND(0))

Every starting game will then be dif-

ferent.

(listing continued from previous page)

13040
1309
0ca

13070 —NSCfnxt ch 42THEHP P+40: NEXT
g@ P RIPHTs(nlx,l) 50T017P90 P13=LEFTS.C1S, 121 P2S=RIGHT$C(C1S, 1) Z=9:60T01 7080
L 3508 €=t @ L=LEN{D$> =L 3 D=1 P=32328: FORD1=1T0}:D15=MIDE(DS, D, 37 : D=D+3
14012 185 1FRSC(E1$>=4200T014030 C=ASC ;D15 : [FC=42THENF=P+40 ' NEXT
14020 E2 HEXT ' P=32793 23820 P1§=LEFTS(D1S 1) P2$=RIGHT$(D1$,1) 2=3:G0T017000
13030 E=E1#3 E2=L-£ E=E2+3 E+=LEFTS(ES,E) (HS=E28 " [FES=4"GOT017030 24000 L=LENCES) ¥=L/2 E=1 P=32833:FORE1=1T0: E1$=NID${ES,E,3) E=E+3
14040 E28=RIGHTSC(EE, 3) 'L=LEN(ES) ‘E$=LEFTSCES,L~-31 E25=RIGHTI(E2S,2) 24010 CaASCCEL S IFC=42THENF=P+46 " NENT
14650 E18=LEFTSCERS. 1) E25=RIGHTSC(EDS, 1) E1$=E13+S13+E2¢ ES$=EF+E1S 24620 P1$=LEFT$ E1¥,1):P«$=RIGHTECE 1S, 1):2=9:60T017000
14060 L=LENCES) ¥=L,’3:E=] P=32833:FORE1=1TON:E1$=MID$(ES,E,3)E=E+3 25000 L=LEN(FE« ¥=L/3 F=1 P=32832 FORF1=1TOX F1$=MID$CF§,F. 33 F=F+3
4078 C=ASC(E1$) : IFC=42THENF=F+40:NEXT 250108 C=ASCLF1S « [FC=42THENP=F+40" NEXT
40£@ ©1E=LEFTSCELS. 11 P25=RIGHTSCE1S,1) 50TO17090 25020 ©1$=LEFTECF1T,1) P2S=RIGHTSCF1¥,1):Za3 GOTO17060
15900 F2$="" L=LENCF$) N=L. 3 F=L=-2 256980 L=LEN(GT) "R=L.'3 5=1:P=32843 FORG1=1T0H:G1$=HID${BS,G,3):5=6+3
i5e10 FORF1=1T0erls=uxnsLFt,F 3> IFASC(F1$y=4260T015630 26810 C=RA3C(G1¥F) IFC=42THENF=P+4@° NEXT
150208 F=F-3'F2¢=F15+F2§ F16="" HEXT P=3273% 26020 P1$=LEFTS(G1$. 1) P2$=RIGKHTS<G15. 11 :2=5 60T017600
19030 F=F1¥3:F2= -F F=F2+3 FI=LEFTS(F3,F) HE=F28: IFF§=""00T017030 20000 L=LINC(Y$) | IFLL2THENGOTOER100
15040 F23=RIGHT$(F§,3 :L=_ENCF$) F$=LEFTS(F§,L-3) F25=RIGHT$(F 25, 2> 30002 RAS=LEFT$YS,2) PRE=LEFTI(PAS,1) PCS=RIGHTS(FAS, 1"
1505S@ F13=LEFTS<F 28,1 F2$=PIGHTSCF25,1) F1$=F15+4S1 §+F2$ FE=F5+F1% 3301 Y$=PIOHTE .YE L-25 PDS=PRS+S1 $+PCH PRINT "<l SPCC 1 )PD$PRE
15060 L=LENCF§) "=L.3:F 32238 :FORF1=1TOX :F1$=MILS(F§, F.3) F=F+3 30020 PRINT"P COR NEXY-OP LINE LETTER TO GO
15020 C=ASC{F1#): IFC=42THENP=F+40 :NEXT 39030 GET228" 1F228=""50T020630
15080 PLE=LEFTS(F18,1) P25=RIGHT$CF 15, 1) 50T0170013 39040 1FZ287"H"GOTO?1900
1300@ G2$="":{ = EN(GS) 1 ¥=L,’3 G=L-2 3085e rE=Y¥+PAS GOTO32000
15010 FIRGI=1TOX:G15=NIDS(GE.G. 2 [FASC(G1S>=4260T01 6038 31000 PRINT D" USPPE : H$=F[$: G0TO 13000

D2E=RIGHTF(DF, 22 :L=LENCDS): DE=LEFT$(D$.L-3): D28$=RIGHT$(D2%. 2>
DI$=LEFT#(D2F.1 :D23=RIGHT$(D2%,1) D1¥=D1$+518+025:D¥=['5+D1 ¥
L=LEN(D‘) ¥=L/3' D=1 P=32228:FORD1=1TOX:D1$=M1D$ (D%, D,3):D=D+3

L=LEN(BS) "“=L/3" B=1 P=32813:FORB1=1T0H: B1§=MIDE(B$, B.3) :B=B+3
C=ASC(B1%): [FC=42THENF=P+40 : NEXT

P1$=LEFTSCR1§.1) P2§=RIGHTS<F18$,1):2=2:G0T017000

L=LENCCS) v=L.'2'0CZ=1"P=32823 FORC1=1TQX:C15=MID$(C$,CZ, 3) :L2=C2+3
C=A3CCC18)>: [FC=32THENF=P+3@: NEXT

40000 FU=0:L=LEN(A$) : [FL> 37 THENFII=1
4 L=LENCRS) " IFL 3T THENFU=F L+ 1
L=LENCCS) © [FLO3VTHENFLI=FU+1
O L=LENCD$) [FLMN3PTHENFU=FU+1
40040 L=LENCES) : IFLI36THENFL=Fli+1

13020 6=6-2°62¢=G1F+529:618="" HEYT P=32203

15030 G=G143:62=L-G:6=G2+2 G$=LEFT$(G$,0> :H$=528: IFGs=""G0T017030
15040 G2$=RIGHT¥ (55,3 :L=LENCGS) : GF=LEFTI(GS.L-3) G2$=RIGHT$(G25,2)
ngzg Gli'LEETl(QZZ %)P023;R12HT;(22$61) ?él g%:*s}f;?g; g’;§$gog‘3
1 L=LENCGS) :¥=L" 1 3234 3L =M1 26 3=+
15@70 (=RSCC(G1$, : IFC=42THENP=P+4: NEXT 40050 L =LEHC(F§) IFL}3PTHEMFL=Fl+1

15830 P1$=LEFT#(G1$,1) P28=RICHT$(G1$, 1) GOTQ17a80 43050 L=LENCGS) IFLI37THENFW=FLi+1

17006 P1=RSC(P1$): [FP1>64THENP1=P1-64 0070 I‘FH(JGOTOZl@B. N

17994 F2=RSC(F2$) IFP2>128THENP2=F2-128 49080 FRINTPRS$" X SUCCESS - YOU @RVE WON'
17019 POKEP, 33:POKEP+1,P1 :POKEP+2, 32 POKEP+32, P2:POKEP+4, 93 F=P+40 :NEXT 49032 PRINT"FOR ﬁquHEP GAME “2°-0THER TO END
17020 POKEF . 4:FOKEP+1,64:POKEP+2, 64 :FOKEP+3, 64 FOKEP+4.75 42100 GETZ!ileI="GOT048189

17036 P=P+40:FORA=0T04 : PCKEP, 32 :P=P+1 :HEXT FORAA=1TO14: IFP33368200T017059 4011@ 1F28="2"THENRUN

i3

¥4 =P+25: FORA=QT04 : POKEP, 32: P=P+1 : HEXTR:NEXTAA: IFZ=9G0T040090 43235 END

i70% TFo=580T0ARRY 0000 PRINTI'S151$TFS

13000 IFZ2: " THENR$=R$ +H$ : GATO20200 0010 PRINT"YI*SPLC7) "R"SFCL4 "B SPC(4)"C"SPC(4> M SPC(3)"E SPC(4)>"F"SPC(4)"G"
13¢19 [FZ2 "THEHB$=B$+H$ : GOTO21008 SQO20 PRINT"V"S1$S1$SFTSTITSTSTSTSIIGI SWS

13928 IF “THENCS=C$+H$ : GOT022000 59630 PRINT "Y' TETSTSTETETEUEF 1 SUSTUS - FRINT " "USTSTETETSUSE L SUSTUS

12034 [F. " THEND$=D0$+H$ : GOT02:2000 o842 FRINTTUSTSTSTSUSDISHSTLS PRINTSIESISSSTSTSUSCLSLSTUS

12046 IFZ2 "THEHE$=E $+H% : G0T024000 SO0%0 PRINTSI$S1SSSTSHUSELRISTUS PRINT 31851 $38HSR1 SNSTUS PRINTS15S1838TUS

18050 [FZ2§="F"THENF $=F § +H$ : GOTO25000 Zgggg ESEHPH

13060 IF22%="0"THENGE=GE+H$ GOTO26009

0000 L=LENCAS) :H=L’3:A=1 P=32813:FORA1=1TOX A1$=1II3 (AL A, 3) A=A+3 40002 FRINT"JN PATIENCE “ PETURN
-:agm C=ﬁ§t(ﬁlt)"]FC=42THENP=P04B?NEXT e _ggbga FRINT“4 SORPY - NGO CARDS LEFT "-GOTO42930 m
b B

<2020 PI$=LEFTS(R1S, 1) P2$=RIGHTECALE, 12 2=9:00T017000
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The Product:
Apple I
Europlus 48K
The Price:

67500 10125

10 Shops & Mail Order

BIRMINGHAM
19/21 Corporation Street, Birmingham, 82 ALP. Tel: 021632 6303.
Manager: Peter Stallord 300 yords from Bulling Centre

BRISTOL
16/20 Penn Street, Bristol, BS1 3AN Tel: 0272 20421
Between Holidoy Inn and C & A

CHESTER

The Forum, Northgate Street, Chester, CHI 2BZ..Tel: 0244 317667. Manager. Jeremy Ashcroft
Next to the Town Hall.

EDINBURGH

4 St James Centre, Edinburgh, EH1 3SR Tel: 031-556 6217. Manager. Colin Draper.
Eost end of Princes Street, St. James Centre

TOTAL

PRESTON
1/4 Guildholl Arcode, Preston, PRI 1HR Tel 0772 59264, Manager. Jim Comisky.
Directly under Guild Hall

MANCHESTER
12/14 St Mory's Gate, Market Street, Monchester, M1 1PX Tel 061-832 6087.
Manoger: Lesly Jacobs. Come;o‘ Deansgote.

22/24 West Nile Street, Glasgow, G7 2PF. Tel: 041.226 3349. Manoger: David Livingstone.
Betwaen Buchannan Street and Central Station.

SHEFFIELD
58 Leopold Street, SheHield, S1 2GZ Tel: 0742 75097 1. Manager: Justin Rowles
Top of the Moor, opposite Town Hall.

L
33 Dale Street, Liverpool, 12 2HF. Tel: 051-236 2828. Manager. Mark Butler.
Between the Town Half and Magistrates Courts,

42 Tottenhom Court Road, London W1 9RD. Tel: 01-636 0845, Monoger: Vass Demosthenis

Mail Order

Microcomputers at Laskys, FREEPOST (No stamp required), Liverpool L2 2AB

Mail Order

1f you are unabee to get 10 a Laskys shop then you can buy your requirements from our Mail Order
Deportment at: Microcomputers at Laskys, FREEPOST {No stamp required), Liverpool L2 2A8
Conditons of Business

1 Allow one week for personal cheques to