ELECTRONIC MAIL
Using a micro to cheat
the Postman

BBC Micro - What
they didn’t tell you

FREE: Discounted
Cash Flow program



Dual floppy disk drives. Two 572" floppy disk _——  ~_

drives provide 100,000 characters each of data
storage, or about 60 pages of typed,
doublespaced text.

. Diskette storage. The floppy
diskettes can be removed,
providing infinite permanent — B
information storage. Two
compartments provide storage for
up to 25 diskettes.

RS-232C Interface. Enables the
OSBORNE 1 to connect with serial
printers, or other devices using this

popular industry-standard

interface.

IEEE 488 Interface. Connects the
OSBORNE 1 to the standard
instrumentation bus, for data
communication with test instruments.

Connected
to a printer, it will
operate as a word
processor and produce
letters, documents, reports
- anything you want word-
(and figure-) perfect.

And carry out financial planning,
too, using an electronic spreadsheet,
providing fast, accurate cash flow forecasts
and instant answers to those important ‘what if’
questions.

You can see an Osborne 1 — and try it out — at any of the
dealers listed below.

And then happily walk away with it.

Osborne 1.

It doesn’t need a room of its own.

Or even a desk of its own.

With its optional battery pack, in fact, it doesn’t need mains
electricity for up to two hours.

It's — as you can see - portable.

Weighing under 241b in its weatherproof case, it can be carried
in one hand. Or in your car. Or tucked under an airline seat.

But its performance is equal to, often better than, small
business computers several times as big and twice as expensive.

The Osborne 1 will achieve in seconds commercial,
engineering or scientific calculations which, without a computer,
would take days.

And store a whole library of data for instant retrieval and use
any time.

For £1,250 the only personal business com

* excluding VAT.

See the Osborne 1 at any of these authorised dealers:
LONDON

London W5 3BA. Tel: (01) 997 6666

Business Computers (Systems) PLC, The Pagoda,
Theobald Street, Borhamwood, Herts WD6 4RT
Tel: (01) 207 3344

Byteshop Computerland, 324 Euston Road, London NW1
Tel: (01) 387 0505

Digitus Limited, 10/14 Bedford Street, Covent Garden,
London WC2E 9HE. Tel: (01) 379 6968

Equinox Computer Systems Ltd, Kleeman House,
16 Anning Street, New Inn Yard, London EC2A 3HB.
Tel: (01) 739 2387/729 4460

Lion Microcomputers, Lion House, 227 Tottenham
Court Road, London W1. Tel: (01) 637 8760

Microcomputers at Laskys, 42 Tottenham Court Road,
London W1 9RD. Tel: (01) 636 0845

Adda Computers Ltd, Mercury House, Hangar Green, Ealing,

O Computers, 108 Rochester Row, London SW1P 1JP.
Tel: (01) 630 5449

Star Computer Group PLC, 64 Great Eastern Street,
London EC2A 3QR. Tel: (01) 739 7633

Subscription Services, 70 Warren Street, London W1P 5PA.
Tel: (01) 388 2663

The|Xerox|Store, 84 Piccadilly, London W1V 9HE

Tel: (01) 629 0694

77 High Holborn, London WC1V 6LS. Tel: (01) 242 9596
110 Moorgate, London EC2M 6SU. Tel: (01) 588 1531
BELFAST

Northern Ireland |Business Systems Lid, 7/9 Botanic Avenue, -

Belfast BT7 1JH. Tel: (0232) 48340

BIRMINGHAM

Byteshop Computerland, 94/96 Hurst Street, Birmingham
B5 47D. Tel: (021) 622 7149

Microcomputers at Laskys, 19/21 Corporation Street
Birmingham B2 4LP. Tel: (021) 632 6303

BRISTOL

*Microcomputers at Laskys, 16/20 Penn Street, Bristol
BS1 3AN. Tel: (0272) 20421

CAMBRIDGE

Cambridge Computer Store, 1 Emmanuel Street,
Cambridge CB1 1NE. Tel: (0233) 65334/5

CHESTER

Microcomputers at Laskys, The Forum, Northgate Street,
Chester CH1 2BZ. Tel: (0244) 317667

DERBY

Datren Micro Centre, Duckworth Square, Derby DE1 1JZ.
Tel: (0322) 380085

EDINBURGH

Microcomputers at Laskys, 4 St James Centre, Edinburgh
EH1 3SR. Tel: (031) 556 2914

GLASGOW

Byteshop Computerland, Magnet House, 61 Waterloo Street,

Glasgow G2 7BP. Tel: (041) 221 7409

Microcomputers at Laskys, 22/24 West Nile Street, Glasgow
G7 2PF. Tel: (041) 226 3349

GUILDFORD

Systematic Business Computers, Braboeuf House,

64 Portsmouth Road, Guildford, Surrey GU2 5DU.

Tel: (0483) 32666

LIVERPOOL
Microcomputers at Laskys, 14 Castle Street, Liverpool
L2 OTA. Tel: (051) 227 2535

MANCHESTER
Byteshop Computerland, 11 Gateway House.
Station Approach, Piccadilly, Manchester 1
Tel: (061) 236 4737
Microcomputers at La
Market Street, Manch

12/14 St Mary's Gate,
er M1 1PX. Tel: (061) 832 6087
NEWCASTLE

Sage Systems, Hawick Crescent, Newcastle upon Tyne
NEB 1AS. Tel: (0632) 761669

NOTTINGHAM
Byteshop Computerland, 92A Upper Parliament Street,
Nottingham NG1 6LF. Tel: (0602) 40576

*Microcomguters at Laskys, 1/4 Smitny Row, Nottingham
NG1 2DU. Tel: (0602) 415150
PRESTON

Microcomputers at Laskys, 1/4 Guildhall Arcade, Preston
PR1 1HR. Tel: (0772) 59264




Internal electronics. Z80A™ CPU, 64K bytes RAM
memory (60K available to the programmer; 4K used to run
the screen.) System software is held in ROM in a separate
address space.

Screen. Clear, 57, 24-row screen displays a 52-character
window on a 128-character line with automatic horizontal
scrolling.

Monitor Interface. Connects the OSBORNE 1 to any
monitor screen.

Keyboard. A standard typewriter
keyboard plus numeric, adding-
machine keypad for fast entry,
and cursor control keys for easy
cursor movement.

Case. The plastic case
snaps together to form a
weatherproof, 24-

pound package that fits
underneath the standard
airline seat.

LT Standard software
e Five outstanding software
packages, with a retail value of
over £800 are included:
@ CP/M® Operating System

Optional extras

@® Modem cable for use with
acoustic couplers for
telephone transmission of
data

@® WORDSTAR® with @ Battery pack

MAIL MERGE® ® Double density disk drives
@® SUPERCALC™ @MBASIC® with. 200K bytes of storage
@CBASIC® per drive

Trademarks: SUPERCALC: Sorcim Corporation; Z80A: Zilog Corporation.
Registered Trademarks: OSBORNE 1: Osborne Computer Corporation; CP/M Digital Research; WORDSTAR,
MAILMERGE: MicroPro International; MBASIC: Microsoft; CBASIC: Compiler Systems, Inc

puter you can take anywhere.

SHEFFIELD

Datron Micro Centre, 2 Abbeydale Road, Sheffield S7 1FD.
Tel: (0742) 585490

Microcomputers al Laskys, 58 Leopold Strest, Sheffield
SL12GZ. Tel: (0742) 750971

SLOUGH

The Xerox Store, 3/4 Wilham Street, Slough, Berkshire
SL1 1XY. Tel: (0753) 76957

SOUTHAMPTON

Xitan Systems Limited, 23 Cumberland Place,
Southampton SO1 2BB. Tel: (0703) 38740

TORQUAY
Crystal Electronics, 40 Magdalene Road, Tarquay, Devon
Tel: (0805) 22699

*Opening shortly

For further information and full specification, return the coupon to The
Marketing Manager, Osborne Computer Corporation (UK) Ltd, 38 Tanners
Drive, Blakelands North, Milton Keynes, Buckinghamshire MK14 5BW.
Telephone: 0908 615274. Telex 825220

I More information on Osborne 1, please.

I Name

Address

I

SBORNE

I_""C"’G_ P U E — — — — COMPUTER CORPORATION (UK) LTD.




avings
forstarters

Ifyou’re looking fora home computer, you’llalready
knowthatthe VIC doesitall. To helpyougetstarted,
we have put together this attractive cost-saving
package.

VIc'z ggnl::l:ter

+ Cassette Deck +
+ 10 Blank Cassettes + ::izttlg:ﬁtgsa::r;?:;v

+ Introduction to Basic e
212
+ User Manual

Memory Expansion Board Plug-in Memory Expansion

Dot Matrix Printer

o Multi-slot unit used to
o Tractor feed, 80 accept memory and/or 3k — £26.04, 8k — £39.09,
characters per line at 30 game and program 16k — £65.17 plus VAT
characters/seconds. cartridges Sinale Drive FI Disk Unit
) £199.96 plus VAT ¢gs 00 pius VAT BRI S
oW St ; * £395.00 plus VAT
@Q?Qggg’ ‘%e}\’\o@\\ The standard features of the Vic are: * 5K RAM expandable to 32K #* 16 screen
Y\Q&“ < « EORNE colours * 8 character colours * 3 tone generators, each of 3 octaves — plus white
3 N go\“gggﬁ noise generator % Screen display 22 charactersx 23 lines deep * Full PET type

graphics * High resolution graphics capability * 8 programmable special functions.
N N N D B D D B B BN G GEN B B B B B DS B G D BN BB G BEN G BEE e BN SN

Goods required Price MAIL ORDER to: Adda Home Computers Ltd. V
FREEPOST, London W3 6BR or telephone your

order (24 hours a day) to 01-992 9904 quoting your

Visa, Access or American Express number.

“l enclose a cheque, made payable to Adda Home Computers
Limited for

“Please charge my Visa/Access/American Express account. My acount

Add £4.00 post, packing and insurance for Total £ fumosr is

special deal and £1.00 post, packing and “Please add my name to your mailing list

insurance for all other items. Add 15% to all “Delete as applicable

prices for VAT ’
DAtE) scwmmsima s s wwremnate vy s 95 1 05 Ve e MO EEAEEO

Name: SHOP ADDRESS: Adda Home Computers Ltd. /
154 Victoria Road, Acton, London, W3.

Address: (near North Acton tube station)
Tel 01-992 9904
OPEN: 10am-6pm (Tuesday-Friday),
10am-5pm (Saturday).

TERMS AND CONDITIONS: All goods sold subject to Adda terms and conditions of sale. Full details available on request, but
include: 7 day money back guarantee, Adda 12-month hardware warranty. Please allow 21 days for delivery. Allow 7 days for
personal cheques to be cleared. Quoted prices are exclusive of VAT. /
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* * * VIC SOFTWARE SCOOP!! * * *
NEW FROM THE BEST PROGRAMES YET - AVAILABLE
FROM AUDIOGENIC NOw!!
VP010 AMOK . .. The halls of AMOK are populated by robots out of control and out to get you. To save
yourself you must be quick on the draw and fast on your feet. PRICE £6.99.
VPO11 SIMPLE SIMON . . . Puts your dexterity and memory to test. You have to follow a sequence of flashing
colour bars and tones. PRICE £6.99.
VP012 ViCalc .. Turnsthe VIC into an easy to use programmable calculator. Ten memories are displayed on

the screen along with four working registers. Using single keystrokes all normal addition,
multiplication etc. and scientific functions may be undertaken as well as compound interest and
percentage. Precision may be set to round up the last digit from 0 to 9 decimal places. PRICE £8.99.

VPO016 A-MAZ-ING . . . Needs 3K expansion. Fast action gobbler game - eat the dots and avoid the nasty
ghosts. You can eat the ghosts when they change colour. PRICE £6.99.

VP023 MASTERWITS . .. Try to deduce the pattern of four markers from the six colours at your disposal,
while Masterwits gives you the clues you need. Rumour has it that seven tries is average!? PRICE
£6.99.

VP024 KIDDIE CHECKERS . . . Teaches small children to play the game of draughts. Only looks one move
ahead. PRICE £6.99.

VP025 WALL STREET ... The stock market comes to life. Follow the market’s daily rise and fall with cash,
shares and hope. Sharp trading will win. PRICE £6.99.

VP026 ALIEN BLITZ . .. How good are you at blasting aliens from the sky? Find out on the superhuman ninth
level. PRICE £7.99.

VP029 SKYMATH ... Needs 3K expansion. Specially for young children! Addition and subtraction problems

set in a highly entertaining audio-visual presentation. The sound and visuals provide the incentive to
- learn. PRICE £6.99.

VP030 SPACE DIVISION (Level 1) ... Needs 3K expansion. Another one for kids! This program sets division
questions in the context of a rocket countdown. As the questions are answered correctly, the rocket
prepares for blast off, until finally the child is rewarded by seeing the rocket take off. PRICE £6.99.

VP032 INVADER FALL . .. Another variation on the Invader theme. This time the unpredictable aliens fall
from the sky at different points across the screen. You must shoot them before they touch ground.
Accuracy and quick reflexes essentiall PRICE £6.99.

VP033 THE ALIEN . . . Needs 3K expansion. You are the Alien. You have landed in a maze inhabited by
unfriendly creatures. You musttrap the creaturesin yourinflatable traps to avoid being eaten by them.
A totally original game concept! PRICE £7.99.

VP034 STAR WARS . . . A game for all you budding Skywalkers! You are the space gunner fighting off the
interceptor ships of the evil Empire. PRICE £6.99.

CARTRIDGE PACKS

VP014 SPIDERS OF MARS ... The most incredible VIC game yet! You are a trapped fly and you must shoot
your way across Mars avoiding the dreaded Spiders and the other flying creatures. With classical
music! PRICE £24.99.

INTRODUCING THE NEW Q-RESQ«)TIVEARE
RANGE OF VIC PROGRAMS FROM 2l OF CALIFORNIA

VP044 HANGMAN-HANGMATH ... HANGMAN . . . As it suggests. You must guess the word before you get
hung from the gallows. HANGMATH . . . The same except that you have to solve a mathematical
problem. PRICE £7.99.

VP045 MATH HURDLER-MONSTER MAZE ... MATH HURDLER . ..Isdesigned to teach basic maths. If you

answer wrongly the hurdler crashes. MONSTER-MAZE . . . You are in a maze and have to escape by
the exit without crashing into walls or being caught by the monster. PRICE £7.99.

VP046 SEAWOLF-BOUNCE OUT-VIC TRAP ... SEAWOLF ... You are a submarine and you have to sink as
many enemy ships as possible in 60 seconds. BOUNCE-OUT . . . Full colour ‘Breakout' type game.
Keep the ballin play while breaking down the wall. VIC TRAP ... A battle between you and the VIC. Try
to cross the screen whilst enticing the VIC to cross your path to score extra points. PRICE £8.99

VP047 CODE MAKER-CODE BREAKER ... CODE BREAKER ... The VIC has to guess what code or pattern
you have made. CODE MAKER ... You have to guess the code or pattern that the VIC has produced.
You are rewarded with black or white tokens as to the number of guesses you have made. PRICE
£7.99.

E ALL PRICES INCLUDE V.A.T. AMERICAN]| | R
vISA
o |

AVAILABLE FROM ALL GOOD DEALERS OR DIRECT FROM
AUDIOGENIC, P.O. Box 88, Reading, Berks. Tel: Reading (0734) 586334

MicroComputer Printout June 1982
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ATARI

ATARI HARDWARE
410 (Ci )

' 850 (RS232 Interface)
822 (Thermal Printer)
810 (5.25 Disk Drive)
16K RAM Packs Ex-400

32K RAM Updates for 400

ATARI SOFTWARE
Star Raiders (ROM)
Missile Command (ROM) .
Asteroids (ROM)
Space Invaders (ROM) .....
Caverns of Mars (ROM) .
Music Composer (ROM)
Assembler Editor (ROM) ...
Pilot (ROM & C
Super Breakout (ROM) ..
Computer Chess (ROM)
E.M.I. Darts (C tte) .
E.M.1. Snooker (Cassette) .
Sub Commander (Cassette) ...

A.P.X.(ATARI PROGRAM EXCHANGE

Eastern Front (C tte) £ 24.95
Qutlaw/Howitzer (C ) £ 13.95
Avalanche (C ) £ 13.95
Babel (C tte) . .« £ 1395
Anthill (C ) .« £ 1395
COMPUTE Magazine;

A 200 page magazine that we import from the U.S.A. contain-
ing articles, programs and reviews of software on the Atari,

PET and Apple. .....ccccoverevvunienn . £ 2.60 + 55p P&P
The COMPUTE Book of Atari .. Sa £ 1295
The COMPUTE Book of PET/CBM . . £ 1295

ATARI 400 16K RAM «...onvv.s
ATARI 400 32K RAM ...........
ATARI 800 16K RAM ...........

BUSINESS SOFTWARE

Chipsoft Payroll £149.95
Chipsoft Stock Control £149.95
Chipsoft Sales Ledger £149.95
Chipsoft Purchase Ledger ... £149.95

Textwizard (Word Processor) ..
Atari Word Processor ...............

£ 99,95
£ 99.95

VisiCalc £109.95
MicTosoftBasic==; -, 1 2. i e e i S s £ 4995
NEW SOFTWARE

Crush,Crumble & Chomp (D/C) .....c.cccoervurevrienines £ 24,95
Richochet (D/C) £ 1995
Crossfire (D/C) £ 2495
Ali Baba & The 40 Thieves (D) e R227:50
Mission Asteroid (D) . £ 2195
Action Quest 16K (D) £ 2495
Raster Blaster (D) £ 2495
Frogger (D) ..... £ 29.95
Warlocks Revenge (D) .. ... £ 29.95
Jawbreaker (D/C) .. £ 2495
Pathfinder (D) £ 29.95
Andromeda (D) .. £ 3450
Starbase Hyperion (D/C) . £ 19.95
Star Warrior (D/C) ............ £ 34.50
Wizard & The Princess (D) £ 27.50
Threshold (D) ............. £ 34.50

Invasion Orion (D/C) .
Prices include postage & packing

Silcon Lip

MicroComputer Printout June 1982

.. £ 2195

£299.00
£379.00
£599.00

All hardware or software purchased from either of our two

shops comes with our one year direct exchange guarantee.

Visual Display Units (V.D.U.s)
12 inch green screen monitors .
12 inch colour monitor ...

We also stock Atari T.V. games.
Atari Consoles
Pacman Cartridge
Asteroid Cartridge
Activision Barnstorming .
Activision Grand Prix
Joysticks ...
Paddles .......

Do you have a software problem?

Talk to our Software Department and we will write your prog-
ram for you.

All programs written in Microsoft BASIC for this Atari 800
Computer.

Ask about Part-Exchanges

302 High Street, Slough,

Tel; Slough 70639

50 London Road, Kingston upon Thames
Tel: 01-546 6655



Switch selection of interface
parameters and forms handling
allows simple OEM system
integration.

Automatic proportional spacing,
without decreasing system
throughput, sets the new
standard for print quality.

To cut service costs and reduce
adjustments, the exclusive
Kevlar® belt is stronger and
lighter than steel, with virtually no
stretch.

For the highestaccuracy in the
history of daisywheel printing,
our Microdrive™ carriage drive
mechanism has no cables or
pulleys.

THE SPRINT 9
45 & 55 cps

£ i

THE SPRINT 10
35cps

Testdrive our
hot new dalsywheelers

If you’ve always wanted letter-quality printing, but the

cost has put you off, then the SPRINT 9 and SPRINT 10 Qume [UK]

are for you. Now you can have the same high quality ® AUTHORISED DISTRIBUTOR
print—usually only available on word processing ACCESS DATA COMMUNICATIONS LTD., Unit17,
systems —at prices that will let you forget all about Eskdale Road, Uxbridge Industrial Estate, Uxbridge,
dot-matrix terminals. With speeds of 35, 45 and 55 cps Middlesex UB8 2RT. Tel: (0895) 30831.

(average English text, not burst rate), the reliable high ALPHATECH COMPUTER SYSTEMS LIMITED
performance of SPRINT terminals leaves the crowd Unit6d, Rose Industrial Estate, Cores End Road
behind. Prove it to yourself with a test drive. Bourne End, Bucks. SL8 5BA. Tel: (06285) 28237

l . P BYTECH LIMITED, Suttons Industrial Park,
Call or write your Qume Distributor London Road, Earley, Reading RG6 1AZ. Tel: (0734) 61031.

DAISY TERMINALS LIMITED, Bridge Road,
Haywards Heath, West Sussex. Tel: (0444) 457546.
u m e ISG DATA SALES LIMITED, Unit9, Fairacres Industrial Estate,
® Dedworth Road, Windsor, Berkshire.
3 AIKE e ; Tel: (07535) 57955.
ume ) Limite
: £ ROHAN COMPUTING LIMITED, 52 Coventry Street,
Bridgewater Close, Reading, Berks. RG31JT : Southam, Warwickshire. Tel: (092681) 4045.y
Tel: (0734) 584646. Telex: 849706 S :
A British Company of ITT

MicroComputer Printout June 1982




pETShEED

Put some

Petspeed compiled programs Just ZIPP through
your Commodore computer.

To illustrate the point Oxford Computer Systems
(Software) Ltd., have produced an enlightening
demonstration disk entitled “Life in the Fast Lane”,
which gives objective comparisons between Pet
Basic, Petspeed and the altemative Basic
Compiler.

Petspeed is the only optimising Basic Compiler
available for any microcomputer, which is only one
of its other cxdvantcxges.

ASTER — Petspeed is capable of

ZI lnto u r double the speed of the DTL Basic
Compiler and up to 40 times the speed

programs

of Pet Basic.

SHORTER PROGRAM SIZE - the size of long
programs is considerably reduced.

COMPATIBLE - Petspeed will compile ANY Pet
Basic program.

OPTIMISATION - Petspeed is the only optimising
Basic Compiler available for any microcomputer,
because of its optimisation, programs run much
faster.

SECURITY - Your programs belong to YOU.
Ozxford Computer Systems (Software) Ltd. makes
no claim on Petspeed Compiled programs. No
key or security device is required for compiled
programs and users can build in their own
protection. Petspeed code is unlistable and

compiled programs cannot be tampered with.

PRICE - we will leave you to compare prices.

Also available COMPILED INTEGER BASIC —
150 to 200 times the speed of Basic Compiled.
Compiled Basic is for those applications where the
speed of the machine is required without the
inconvenience of assembly level programming.
Ideal for scientific and educational users. g&

Compatible with Petspeed.
Petspeed for8000 series .. ............... £240
Ceompiled-Basic: . . e E165

Special Offer: Petspeed for 8000 series PLUS
Compiled Basic for just £320.

Prices do not include VAT or postage & packing.

Write or phone today for a free copy of the ‘Life in
the fast lane’ demonstration disk.

Oxford Computer Systems (Software) Lid.
7 & 8 Park End Street, Oxford OX1 1HH
Telephone Oxford (0865) 49597




™

G.0.R.P. makes
Apples more
temptin

Apple, the most popular micro-computer,
g v has a Software accessory which
enables the system to be
programmed by beginners!

Jthe Software 7/
that writes programs

C.O.R.P. 11 is the most advanced and comprehensive

collection of program generators which writes Applesoft

programs. It enables a beginner to program quickly,

simply, and error free by himself in everyday language

with no programming knowledge. It’s the first usable,

educational package! |

Handbooks and demodisk tutorial are supplied
with every system. C.O.R.P. II £249.

C.O.R.P. I: Database/Print

Generator only: £149.

Demodisk & Free Basic

Language Tutorial £29.

48K Apple II, DOS 3.3 & 2 disk drives required.

Details of C.O.R.P. ‘Turnkey’ systems and
. Training Courses from:
/

"~ MICROSYSTEMS

AUTHORISED DEALERS / LlMI I ED
SUMMERFIELD HOUSE, VALE, GUERNSEY, CHANNEL ISLANDS.
SPOT COMPUTER SYSTEMS LTD., Telephone: 0481 47377, Telex: 4191130 (DYN MIC G)
New Street, Kelham Street Ind. Estate, “C.O.R.P. is n registered trademark of the MAROMATY & SCOTTO SOFTWARE CORP.
DOncaSter. TeL (0302) 251 59 *APPLE is s registered trademark of APPLE COMPUTER INC
AMPAL (COMPUTER SERVICES) LTD., a Dynatech company
POBox 19, Knutsford, Cheshire WA16 OHE. = X
Tel. (056 589) 3563 Program generators for other micro-computer
AMPAL (COMPUTER SERVICES) LTD., systems available on application.
31 Woodbridge Road, Darby Green,
Blackwater, Camberley, Surrey.
Tel. (0252) 876677

10
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‘A leading computer
Company Proves
that if you've got
something worth
showing,
it's good business {j‘
sensetomake
an exhibition
of yourself”

THE THIRD INTERNATIONAL
COMMODORE COMPUTER SHOW OPENS JUNE 3rp

The Commodore Show is one of the See us at: The Third International
finest opportunities to see the best of today’s Commodore Computer Show, Cunard Hotel,
microcomputer systems in action. A wide Hammersmith, London.
range that covers our home colour computer  Thursday June 3rd  12am - 6pm
and our selection of sophisticated business Friday June 4th 10am - 6pm

systems as well as the latest in softwareand  Saturday June 5th ~ 10am - 5pm
related products.

Also we'll demonstrate just how they can For further details ring

;rg L?rrz\ﬁ\ efficiency, whatever line of business ‘Q‘ SLOUGH (0753) 79292

There'll be seminars on education, 675 Ajax Ave, Slough, Berks.
communications and a wide variety of
business applications.

Guests include knowledgeable and 4 m
interesting people like Jim Butterfield, who's m CO modor‘e

the foremost authority on the PET and 'its CO/\/\ PUTE R
capabilities.

Allinall, it's the biggest and best S D
Commodore Show yet, and definitely not to Qlllte Slmply’ you .beneﬁt
be missed. from our experience
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CP/M. for the PET.......

Softhox

Simply by plugging the SMALL SYSTEMS
SOFT BOX into the PET IEEE port and
loading the CP/M disk, the PET will run
under the world’s most popular disk
operating system, CP/M (tm). No internal
connections or modifications to the PET are
required.

Application packages designed to work -

with specific terminals (e.g. Lear Seigler
ADM3A, Televideo 912 or Hazeltine 1500)
will need no modifications to work with the
PET screen, as the SMALL SYSTEMS SOFT
BOX allows the PET screen to emulate any of
these devices.

Specifications

Full 60k byte RAM
CP/M version 2.2
Z80 CPU running at 4MHz with no wait
states
Dimensions: 25cm x 9cm x 16cm
Operates with any series 2000, 3000,
4000, or 8000 PET
Supports up to 8 Commodore disk
drives in any mix of 3040, 4040, or 8050
drive types.
Diskette containing CP/M system with
utilities, and full documentation included
in price. Please specify 3040, 4040 or
8050 disk format when ordering.
Optional RS232 serial interface (with
user definable baud rates) for use with a
terminal or printer.

@® Optional Corvus hard diskdrive interface.

SoftBox prices

SoftBox with RS232 interface ...£595

SoftBox with hard disk interface for Corvus
£615

SoftBox with RS232 and hard disk interface

options

SoftBox Manual .

Hard Disks...
Corvus Drives

Well proven systems with nationwide sup-
port and maintenance.

® 5,10, 20MB capacity

® Up to 4 drives can be daisy chained

® Backup onto standard video cassette us-
ing the Mirror unit

® Up to 64 users with the Constellation
multiplexer unit.

Mirror back up unit
Constellation

Stand alone capability

The SoftBox, in conjunction with a standard.
VDU, will operate as a stand alone CP/M
system with built in |EEE-488
operating with -5 MByte floppy storage or
upto 80 MBytes of hard disk storage.

interface

CP/M Software

LANGUAGES

ALGOL-60 (Research Machines) £130/£20
ALGOL is a powerful block structured language featuring economical
run-time dynamic allocation of memory. The compiler is very compact
(24k) and supports almost all Algol 60 report features.

C COMPILER (BD Software) £80/£15
This compiler supports most major features of the language including
structure, arrays, pointers and recursive function evaluation. The
compiler produces compact, relocatable 8080 code for use with the
linker and library supplied.

CBASIC Compiler Systems £75/£12
This is a non-interactive BASIC used by many business application
programs, It supports full file control chaining formatted output and
random disk file access, 14-digit arithmetic WHILE/-WEND and op-
tional line numbering.

C COMPILER (Whitesmith's) £455/£25
This compiler conforms to the full UNIX version 7 implementation of
the C language, which has more facilities than Pascal or BASIC and
produces faster code.

S-BASIC £195/£20
A structured BASIC compiler generating 8080 native code, combining
structured programming and the speed of machine code while main-
taining the convenience of BASIC.

BASIC-80 (Microsoft) £175/NA
This is Microsoft Extended BASIC interpreter, version 5. It is a power-
ful, ANSI compatible disk BASIC with many features not found in
PET BASIC, such as WHILE/WEND, chaining, variable length file
records, double precision floating point, PRINT USING facility, error
trapping, hexadecimal numbers and more.

BASIC COMPILER (Microsoft) £205/NA
This compiler is language compatible with the Microsoft version 5 in-
terpreter but generates 8080/Z80 machine code, so that program ex-
ecution is typically 3 to 10 times faster.

COBOL-80 (Microsoft) £375/£20
An ANSI ‘74 COBOL compiler producing relocatable modules com-
patible with FORTRAN-80 or MACRO-80 output. COBOL-80 has a
complete ISAM facility and interactive screen handling.

CIS-COBOL (Microfocus) £425/£30
An ANSI ‘74 standard COBOL compiler fully validated by U.S. Navy
tests to ANSI level 1. The compiler also supports many features of
level 2 including dynamic loading of COBOL modules and a full index-
ed Sequential (ISAM) file.

FORTRAN-80 (Microsoft) £230/£20
The popular science and engineering language, complying with the
ANSI| ‘66 standard (except for the Complex data type), with
enhancements such as mixed mode arithmetic.

PASCAL/MT + £375/£20
A Pascal compiler meeting the ISO standard, with many
enhancements including full string handling capability and random ac-
cess files.

PASCAL/M £220/£15
This compiler produces p-code and is an extended implementation of
standard Pascal, with long (32-bit) integers, a SEGMENT procedure
type (for overlays) and an added string data type.

PASCAL/MT £160/£20
This is a subset of standard Pascal, which generates ROMable 8080
machine code and supports interrupt procedures, CP/M file in-
put/output, and assembly language subroutines.

PASCAL/Z (Ithaca Intersystems) £225/£20
A compiler producing ROMable, re-entrants Z80 micro-code highly
optimised for speed, supporting variant records strings CP/M file in-
put/output, and assembly language subroutines.

PRO PASCAL £190/NA
This Pascal Compiler implements the full proposed standard with im-
provement extensions such as random access files, strings and pro-
gram segmentation. Pro Pascal is desianed specifically for the Z80 and
produces relocatable machine code which is very fast and compact. A
linker and cross-reference generator are provided, and Pro Pascal ob-
ject code may be used in READ only memory.

muLISP £110/£15
LISP is an interactive programming language widely used for artificial
intelligence applications.

PL/1-80 (Digital Research) £325/NA
A general pumose application programming language giving main-
frame capability for developing large-scale structured programs in a
microcomputer environment.

TINY C TWO £130/£30
A compiler written in TINY C. The source code is included on disk.

WORD PROCESSING

WORDSTAR (MicroPro) £255/£35
A powerful screen-oriented word processor designed for non-
technical personnel. Text formatting is performed on the screen, so
that what you see is what your print-out will look like. WORDSTAR’'S
advanced facilities include justification, pagination, underscores,
boldface, subscript and superscript, block movement of text.

WORDINDEX (MIDAS) £150/NA
A program to assist WORDSTAR users by generating a table of con-
tents and index from a WORDSTAR document.

MAILMERGE (MicroPro) £80/£15
MAILMERGE is an add-on utility for WORDSTAR users allowing the
production of personalized form letters or other documents from a
mailing list made using DATASTAR or NAD. Requires WORDSTAR.

MICROSPELL £165/NA
This is a spelling help program which scans through a document file
stopping at each dubious word, offering correctly spelt alternatives
and allowing you to correct the word with a keystroke.

TELECOMMUNICATIONS

BSTAM £115/NA
This telecommunications utility permits any type of CP/M file to be
transferred to or from another computer also equipped with BSTAM.
Transmission occurs at full speed with CRC error checking and
automatic error recovery.

BSTMS £115/NA
An intelligent terminal program permitting communication with a
mainframe computer.

NUMERIC PROBLEM SOLVING
TOOLS

T/MAKER Il £185/£15
An advanced utility for preparing management reports with tabular
data, combining visual calculator with a full screen editor.

MICRO MODELLER £595/NA
The number one Financial Modelling and forecasting program.

ANALYST (Structured Systems Group) £130/£15
A customised data entry and reporting system in which the user
specifies up to 75 data items per record, and can use interactive data
entry, retrieval and update facilities to make information management
easy.

muSIMP/muMATH £140/NA
A package of programs including muSIMP, a high level programming
language for symbolic and semi-numeric processing, and muMATH,
an interactive symbolic mathematics system written in muSIMP.

STATPAK £260/£20
A professional statistics and probability package which can rapidly
handle large files of data.

DATA MANAGEMENT SYSTEMS

dBASE Il £385.00
An interactive relational database management package with full
screen formatting and its own fully structured high level command
language. Interactive data entry and Validation with WordStar-like
commands. Allows you to develop application packages in days
rather than months.

MDBS £675/£30
Micro Data Base System is a full network data base with all the
features of HDBS, with fixed or variable record length, read/write
protection at the ITEM, RECORD, SET and FILE levels.

LANGUAGE APPLICATION TOOLS
FORMS 2 for CIS Cobol £120/NA

FABS £115/£15
FABS gives you rapid access to large data files by using balanced tree
structures containing up to 65,000 records. Instructions are included
for use with CBASIC2, S-BASIC, BASIC-80, BASIC compiler, PL/1-
80, Pascal/MT + and FORTRAN-80.

M/SORT FOR COBOL-80 £130/£12
A record sorting utility for COBOL-80 conforming fully to the ANSI ‘74
level 2 sort/merge standard (except for alphabet name collating se-
quence).

SYSTEM TOOLS

CROSS ASSEMBLER

XASM 05, 09, 18, 0 48, F8, 65, COPS 400 and 51
Cross assemblers for the Motorola 6505, Motorola 6809, RCA 1802,
Intel 8048, Motorola 6800, Fairchild F8, MOS Technology 6502, Na-
tional Semiconductor 400 and Intel 8051 families.

BASIC 48 - Enhanced Basic Compiler £195/£10
Produces highly optimized assembly source for 8048 family. Includes
XASM48.

£95/£10

S

sma l ' systems eng i neeri ng l i m ited 2.4 Canfield Place London-NW6 3BT Telephon.e 01-328 7145/6 Telex 264538




3 Consoles available:

Atari 400 with 16K RAM(AF36P) £345
Atari 400 with 32K RAM(AF37S)£395
Atari 800 with 16K RAM (AF02C) £599

Lots of other hardware: 16K RAM Module (AF08J)  £64.00
Cassette Recorder (AF28F)  £50.00 32K RAM Module (AF44X) £125.35
Disk Drive (AF06G) £345.00 32K Upgrade for 400 (AF45Y)  £75.00
Thermal Printer (AFO4E) £265.00 Floppy Disk (YX87U) £2.75
Printer Interface for 400  (AF41U)  £49.95 Le Stick (AC45Y)  £24.95
Printer Interface for 800  (AF42V)  £49.95 Joystick Controllers (AC375) £13.95
Interface Module (AFZQG) £135.00 For full details ask for our hardware leaflet

Versawriter (AF43W) £169.00 (XH54J) SAE appreciated

NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER'’s CLUB. An |ndependent user’s group.
Four issues of the club magazine for only £1.60! Address your subscription to Graham.

Adventure Games Page Flipping -C-16K-(BQ55K) £9.95 Poker Solitaire -C-16K-(BQ17T) £10.95
StarWarrior -C-32K-(BQ24B) £28.95 Page Flipping -D-24K-(BQ56L) £10.95 Blackjack -C-8K-(YG62S) £8.95
|RescueA(t)the( gggﬁigggéﬁg g.’ggg Master MemoryMap - Wallchart- (XH57M)  £4.00 Fast Gammon -C-8K-(YL33L) £9.95
nvasion Orion -C- - : Reversi (Othello-type) -C-16K-(BQ19V) £14.95
(s - Business Programs
gt Chcenal s S, SECUEMARE o an e
i B Tachl e hmmamemencln 08
Adventure Land -C-24K-(BQQOA) £14.95 Srefh St sooiER bl S Biitish Heritags '
Pirates Adventure -C-24K-(BQO1B) £14.95 latistics ( Jaell Jig-Saw Puzzles -C-16K-(BQ40T) £19.95
Mission Impossible -C-24K-(BO02C) £14.95 Arcade Games European Scene
VoodooCastle -C-24K-(BQ03D) £14.95 SlagRaoers £ 8KR(YGORW) (829,95 Jig-Saw Puzzles -C-16K-(8Q41U) £19.95
The Count -C-24K-(BQO4E) £14.95 aolelogs ~E-BK:(YG000) £29.95 AtariSafari (25Programs)  -C-16K-(B049D) £18.95
Strange Odyssey -C-24K-(BOOSF) £14.95 pacelnvacers -E-8K-(YG7OM) £24.50 Atari Safar (25 Programs)  -D- 16K-(BOS0€) £24.5
Mystery Fun House -C-24K- (BOBG) £14.95 Missile Command -E-8K-(YG64U) £29.95 Ming Bogglers (3 Programs) -C- 16K (YLIBR) £8.95
Pyramid of Doom -C-24K-(BQO7H) £14.95 Super Breakout -E-8K-(YG67X) £29.95 ™ ,gg :
Ghost Town -C-24K-(BQOBJ) £14.95 TariTrek -C-24K-(YL3BP)  £8.95 S G e E-BK- (YG48C), £32'50
Savage Island| -C-24K-(BQO9K) £14.95 TariTrek -D-32K-(YL375) £11.95 MoV TH e e it RAEGHIG) et
Savagesland || -C-24K-(BQ10L) £14.95 StarTrek3.5 -C-32K-(BQ15R) £14.95 MisisCoraioen .C-16K-(B034M) £9.95
Golden Voyage -C-24K-(BQ11M)- £14.95 Race n Space -C-16K-(BQ35Q) £14.95 P S
Energy Czar -C-16K-(YG53H) £8.95 Shooting Gallery -C-16K-(BQ36P) £14.95 Computer Languages
Kingdom -C-8K-(YG55K) £8.95 Mountain Shoot -C-16K-(BQ12N) £10.95 BasicA+ -D-48K-(BQ31J) £52.50
Jawbreaker -D-48K-(BQ26D) £22.95 Operating SystemA + -D-48K-(BQ30H) £52.50
Teach-Yourself Programs Basketball -E-8K-(YGB1R) £29.95 BasicA+ &
Conversational French -5C-16K-(YG44X) £32.50 Tank Trap -C-16K-(YL34M) £8.95 OperatingSystemA+  -D-48K-(BQ32K) £99.50
Conversatlonalgerman »58-16K‘(}(842X] ggggg Tank Trap -D-32K-(YL35Q) £11.95 QSForth -D-24K-(YL29G) £44.90
Conversational Spanish  -5C- 16K - (YG46A) Pilot 0 -8K-
Conversationallfalian ~ -5C- 16K~ (YG47B) £32.50 Home Geme Programs; . - e
Scram C-16/24K-(YG58N) £12.95 Utilities
QUIC“LYQ'”QH ‘?%'_ ‘23"2%‘;%?’ f‘gggg Cypher Bow! -C-32K- (BQ20W) £22.45 30-SuperGraphics -D-48K-(BO28F) £29.95
ﬁu?;seanégluantsrles& ( )i 28 Thunder Island -C-16K-(BQ37S) £10.95 3D-Super Graphics -C-48K-(B029G) £29.95
Ce? itals -C-16K-(YG57M) £8.95 Rotating Tilt -C-16K-(BQ48C) £14.95 AtariWorld (Graphics) -D-48K-(BQ27E) £43.95
P! = Lunar Lander -C-16K-(BQ16S) £10.95 Assembler Editor -E-8K-(YG68Y) £34.50
Learn Programming Jumbo Jet Lander -C-16K-(BQ46A) £29.95 Assembler -C-16K-(YL32K) £14.95
InvitationtoProgramming  -C-8K-(YG43W) £11.95 Submarine Commander -C-16K-(BQ47B) £24.50 6502 Disassembler -C-8K-(YL30H) £8.95
Basics of Animation -C-32K-(BQ57M) £9.95 Sunday Golf -C-16K-(BQ13P) £10.95 6502 Disassembler -D-8K-(YL31J) £11.95
Basics of Animation -D-32K-(BQ58N) £10.95 Darts -C-16K-(BQ42V) £19.95 Character Generator -C-16K-(YL27E) £9.97
Player Missile Graphics -C-16K-(BQ59P) £18.95 Tournament Pool -C-16K-(BQ45Y) £19.95 Character Generator -D-16K-(YL28F) £12.50
Player Missile Graphics -D-24K-(BQ60Q) £19.95 Snooker & Billiards -C-16K-(BQ44X) £19.95 Telelink -E- 8K-(YG59P) £14.95
Display Lists -C-16K-(BQ51F) £9.95 Chess -E-8K-(YG63T) £29.95
Display Lists -D-24K-(BQ52G) £10.95 Microchess -C-16K-(YL40T) £15.95 Key: C =Cassette, D= Disk, E=Cartridge.
Horiz/Vertical Scroll -C-16K-(BQ53H) £9.95 CheckerKing -C-16K-(YL41U) £15.95 2C=2 Cassettes etc. 8K 16K etc. shows
Horiz/Vertical Scroll -D-24K-(BQ54J) £10.95 Cribbage & Dominoes -C-16K-(BQ43W) £14.95 minimum memory requirement
Send sae now for our new software leaflet with details of all the above programs. Order As XH52G — Issue 2.
Lots of exciting new software titles available soon. Keep in touch with Maplin!
Subscribe now to America’s leading Atari-only magazine — Analog — 6 issues per year for just £9.00. Order as GG24B.

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

Note: Order codes shown in brackets. Prices correct at time of going to press.
(Errors excluded).
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A Pocket Computer
with Personal Computer
Capabilities. i

Into pocket computer dimensions,
Sharp packs real personal computer-
like capabilities—speed, memory
capacity and peripheral connect-
ability. Ideal for beginners, a
versatile tool for experts.

SHARP

All items are ex stock
Carriage free U.K. mainland

PG PC 1500 169.95
CE 150 149.95
CE 151 49.95
Inc. VAT

i
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CE-150 (optional)

4-Color Graphic Printer/Cassette Interface

TWO YEAR WARRANTY ON SHARP HARDWARE

: parts and labour
Superior Features

® 8-bit C-MOS CPU for high-speed processing e 4-color data/graphic print-out capability with
with reduced power consumption Graphic Printer/Cassette Interface CE-150
e Powerful BASIC with versatile commands and e 7 x 156 dot display with graphics
statements e Typewriter key arrangement
e Huge memory capacity with 16k-byte ROM e Six user-programmable keys
and 3.5k-byte RAM, expandable to 7.5k-bytes e Wide range of applications for business,
with Memory Module CE-151 or to 11.5k-bytes engineering and hobbies
s - PC-1500
a |
Sumlock Manchester Telephone/mail order

Dept MCH Bcins Reidss . v
oo = EX 061 834 4233
198 Deansgate, Manchester M3 3NE _
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Manchester 5 —Z

iNicRocompliteiawoild

SHARP mz-s0A =2
Tint and foremost

MZ 80A 48K COMPUTER £549.00 (inc VAT)*
THE NEW FULL KEYBOARD COMPUTER FROM SHARP e e e
*COMPLETE WITH SOFTWARE PACK: _"' G 5
EDUCATION-HANGMAN, GEOGRAPHY, ARITHMETIC : e
GAMES-LUNAR LANDER, TEN-PIN BOWLING,
SPACEFIGHTER, IDENTIKIT, CLEVER CRIBBER
D-DAY, BREAKOUT, STAR TREK, SCRAMBLE,
SPACE INVADERS
HOME FINANCE - HOME BUDGET, BANK RECOCUL,
BANK LOAN, MORTGAGE
BASIC TUTORIAL - BASIC TUTORIAL 1
: -BASIC TUTORIAL2Z &
- BASIC TUTORIAL 3
- BASIC TUTORIAL 4

TWO YEAR WARRANTY ON SHARP HARDWARE parts and labour
Computer books now in stock C: cormodore

(inc. VAT)

THE HOM E COM PUTER VIC1530  cassette deck 44.95
e e VIC 1515 printer 230.00
by commodore VIC1540  single floppydrive 396.00

F\ 1r s 3) (Ff VIC 1210 3Kram cartridge 29.95

Y2 VIC1110  8Kramcartridge 44.95

= VIC 1111 16K ram cartridge 74.95

— VIC 2501 introduction to basic (1) 13.95

el VIC 1906 Alien ROM game 19.95

VIC 1907 Super Lander ROM game 19.95

VIC 1904 Super Slot ROM game 19.95

viC1212 Programmers Aid Cartridges 34.95

VIC1211A  SuperExpander HiRes Cartridge 34.95

ViC 1213 Machine Code Monitor Cartridge 34.95

VIC 1311 Joystick 7.50

VIC 1909 Road Race ROM Game 19.95

INC
5 ) ' . . o
S ~anclicgenie ~ socéior
COMPLETE LIST OF HARDWARE AND SOFTWARE AVAILABLE BY REQUEST

We pnly advertise what we have in stock at the time. ]
All items are ex stock. Telephone/mail order E-
despatched within 24 hours. Carriage free U.K. mainland (R

Sumlock Manchester : keep up to date
Dept MCH1 join our free mailing list

Royal London House

198 Deansgate '
061 834 4233
M3 3NE SARKING WATSON ST NG P ‘
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HOW TO BUY A NJOM

The purpose of a Nominal Ledger is to prepare the final
accounts and provide management information. Yet
many such micro packages are very deficient in this

area. Spencer Hall tells
ones.

Nominal Ledgers are at the top of the
accounting tree when it comes to a ledger
pecking order. The function of a Nominal
Ledger (or General Ledger as they are some-
times called) is to collect information from
subservient ledgers such as sales or
purchase ledgers, and collate it to produce
the final accounts. (See Diagram 1).

In order to facilitate the production of ac-
counts, accountants usually break the main
functions of an organisation into separate
compartments such as payroll or sales/credit
control. These departments produce weekly
or monthly summaries which are then passed
up the information tree to the nominal ledger
where the figures are posted to produce the
final accounts.

The work is processed in this way as it en-
hances control of information and expedites
production of the final accounts for end users
of financial data such as management and
investors.

So any nominal ledger program must basi-
cally perform the functions outlined above.
Which is rather sad as not many of the
packages currently available do.

Management decisions

Industry and commerce need up-to-date in-
formation on the financial state of the com-
pany in order to be able to make the correct
decisions regarding the management of its
scarce resources. That information is only
valuable if it is accurate and available when
required. Many small traders receive their
accounts from their accountant anything up
to 12 months after their year end. By this time
the information is totally useless except for
agreeing tax liabilities with the Inland Re-

you how to spot the duff

venue. The accountant could well end up
sending the accounts to the receiver or
worse still, the liquidator!

So what sort of characteristics should you
look for in a good nominal ledger package?

One of the first things you will have to do is
to enter your account code structure. You
may be given a standard index — fine if you
don’t mind having your account code struc-
ture dictated to you by someone who's never
seen your business. Not so fine if you already
have your own code structure which
everyone is used to. To create a unique code
of accounts for your business should not take
longer than one hour. Any longer and you can
throw the program out the window.

Next see how many entries you can make
in one posting. Analysing a complicated
cash book could entail posting to 50 or 60 dif-
ferent ledger accounts. As the total of debits
and credits won't balance until you have in-
cluded all the entries it is pretty useful to be
able to post the complete batch intact. Make
sure that the program will accommodate at
least 50 entries in one batch without comp-
laining.

Also test the program to make sure that
only balanced batches can be accepted for
posting. Some programs query a difference
but then let you post to the ledger if you con-
firm that it's OK. Have you tried looking for a
difference on a computerised ledger sys-
tem? Not recommended.

Can the program accept reversible jour-
nals? At the end of each month there are a
number of entries which are estimates such
as the amount of loan interest due at any one
time. These accruals or prepayments are
closing adjustments which are reversed out

again at the beginning of the next month. Itis
a relatively simple matter for the computer to
keep a log of such entries and reverse them
out for you automatically at the beginning of
the next month. This facility is a basic requis-
ite of any nominal ledger program.

Waste of time

If you are doing monthly accounts then you
need to know the value of income and ex-
penses for the month and what the year to
date is. Anything less is a complete waste of
time.

You may be offered the ability to include
budget figures on your accounts alongside
the actuals. This can be quite useful but the
program is unlikely to have the flexibility of a
good financial modelling program such as
VisiCalc or MicroModeller. Also consider that
you may wish to keep the budget figures
separate from the actual results as you don't
want the regional sales manager to see how
much below budget his expenses are.

Where most nominal ledger programs
come down with a howling crash is on the
concept of a cost centre.

A cost centre is a separate department
within the overall framework of the company.
It could be a shop, a research !aboratory or
anything which has to produce a profit and
loss account in its own right. There are quite a
few accountants who don't fully understand
the concept of a cost centre so what chance
does an innocent programmer have. The
answer is not much. Any decent commercial
nominal ledger will offer at least 10 cost
centres for starters and a minimum of 150
nominal ledger codes if it's to be of much be-
nefit.

Another frequent bone of contention is
whether a nominal ledger program should be
open item or balance brought forward. There
is little point in even discussing this area as all
nominal ledger programs should be open
items. Accountants find it very useful to be
able to scrutinise an account for unusual en-
tries — by seeing the way that entries build up
in an account it is easy to spot obvious mis-

{ |
| M
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INAL LEDGER

takes. If the suspense account is split across
a dozen printouts then continuity is lost.
Which is one reason why card systems are so
popular — you can clearly see what has been
going on at a glance.

Proof sheet

Audit trails are another tricky area for limited
companies. It is important for a company's
auditors to satisfy themselves that only au-
thorised entries have been made to the
ledger. By sequentially numbering jounal en-
tries any internal or external auditor can
quickly check that all entries made to the
ledger have been duly authorised. So ensure
- that there is some form of day book or proof
sheet listing all entries made to the ledger.

Obviously the program must produce a
trial balance which you can understand. Not
a consolidated version but one detailing the
balance on each account by cost centre. It
must restrain itself from getting too carried
away by printing out all the zero balances on
every account ever created otherwise the
figures you require become submerged in a
sea of green music paper.

The final accounts are the most useful
schedule which any nominal ledger program
can produce. The final accounts are basi-
cally produced from the trial balance soif you
have a trial balance then there is no reason
why you can't have accounts as well. Unfor-
tunately not all programs give you final ac-
counts as there are relatively few program-
mers around who understand the difference
between a trading account and a profit and
loss account.

There seems little point in travelling to your
destination only to get off at the penultimnate
stop. All nominal ledger programs are capa-
ble of giving your final accounts — if the com-
puter salesman tells you otherwise vote with
your feet.

The accounts should be produced in such
a way that you can actually understand them.
There is no reason why you can't take the ac-
counts straight from the printer and put them
before a Board of Directors for discussion.

I'M
[ BEST

Final adjustments

One publically quoted company in the wines
and spirits business has an IBM mainframe to
process its nominal ledger but the program
does not produce final accounts. An army of
accountants sit down and make the final ad-
justments by hand, the accounts are then
typed out from pencil drafts, checked, cor-
rected, and only then are they finally pre-
sented to the board for discussion. That
program alone cost £20,000. My own com-
pany ‘Accounting Software’ has produced a
similar program which runs on an ordinary
PET, costs less than £1,000 and produces a
complete set of accounts which can be pre-
sented directly to a Board meeting.

Further analysis of staff advances must be
available by calling up the page from the
nominal ledger itself. f you have had various
loans out to members of staff, you need to
know who owes you the money and who's
paid off their accounts. That's why some
people still prefer a card system as you can
follow the movements in and out of the ac-
count because continuity is maintained.
Therefore the computer should give you a
close equivalent to a card system in appear-
ance and the way in which transactions are
presented on the screen or printed out.

integrated systems
Now a word about integrated systems. A lot

Diagram 1 — Main Books of
e NOMINAL FINAL
LEDGER ACCOUNTS

—  Direction of Information Flow

----- Control Information
SALES PURCHASE

DAY DAY GASH

- —— 1 BOOK Eriin gl PAYROLL JOURNAL
OOk SALES PURCHASE! EOOK(S)
LEDGER LEDGER

It is also nice to have a program which
complies with the laws of the land. The recent
1981 Companies Act incorporates parts of
the EEC's Fourth Directive which prescribe
how a Profit and Loss account and Balance
Sheet should be laid out. Although not an es-
sential requirement for accounts used for in-
ternal purposes, it's comforting to know that
your not buying an obsolete program.

At all times it should be possible to break
down any figure appearing on the final ac-
counts to its component parts. For example
debtors will probably comprise trade de-
btors, staff advances, and prepayments. So
you need a figure for each one. Each figure
must agree of course to the trial balance.

=0 =]

of people like the idea of a fully integrated ac-
counting system for their microcomputer. Be-
cause most mainframes have integrated ac-
counting systems it doesn't follow that micros
should have them too. A mainframe compu-
ter will have access to vast amount of disk
storage space of at least 50 million charac-
ters whereas a typical micro is struggling to
get above half a million.

There are two serious problems in having a

ME!
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low cost high quality
interfaces....

We are specialist suppliers of
CBM PET and HP 85
compatible interfaces.

We also supply complete systems
for industrial and laboratory
monitoring and control.

Custom design undertaken.
Callers welcome for demonstration.

\’\j APP,p%
o
w5

*

o %
Mmoo

Digital Design and
Development

18/19 Warren Street - London W1P 5DB Tel: 01 387 7388

IEEE-488 compatible systems....

8 channel 12-bit A/D convertor
8 channel 12 bit D/A convertor

16 channel 12-bit A/D convertor
with software programmable
amplifier.

16 channel 8-bit A/D convertor
8 channel 8-bit D/A convertor
X-Y analog plotter interface

digital data input unit, 64 bits
@ digital data output unit, 64 bits
® 16 channel relay control unit

All the above units are boxed complete with
IEEE-488 address internally selectable, integral
power supply, switch, fuse, indicators etc.
Illustrative BASIC software supplied.

@ user port convertor A/D plus D/A

® fast data acquisiton system
40,000 readings per sec.
4 A/D + 4 D/A

All prices EX-VAT.

SSYIERTEs
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ZENITHPLAN MARKET

The Sirius 1— which provides a new level
in Price/Performance for the Business and
Professional MICRO COMPUTER USER.

A full range of proven application
software is now available...

*k Order Processing * Invoicing
*k Sales, Purchase and Nominal Ledgers
* Inventory Management *k Micro
Modeller *k Supercalc * Wordstar

¢ Database Access ¢ Publishers
Accounting System * International
Portfolio Valuation *k Job Costing
*k Estimating

Zenithplan provide a full range of
Business Services

*k Consultancy

*k Profit Enhancement

*k Bureau facilities

(word and data processing)
** Maintenance * Training

ZENITHPLAN TRAINING CENTRE PROVIDES PROFESSIONAL COURSES ON
*k Business Computer Appreciation *k Supercalc
*k Sirius and CP/M — 86 Workshop *k Wordstar

% *k Micro Modeller ** Accounting Systems

ZENITHPLAN LTD.,
Shropshire House, 2-10 Capper Street., London WC1E 6JA. Tel: 636 5364-8

NAME: lam interestedin...
TITLE: The Sirius
ORGANISATION: Application Software

(please specify)

ADDRESS:

Training Courses
(please specify)

TEL NO: it 5 ATTENDING THE ZENITHPLAN
BUSINESS FAIR

( 2 7 ZENITHPLAN LTD.,
Shropshire House, 2-10 Capper Street., London WCI1E 6 JA. Tel: 636 5364-8
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THE GAME WITH 50 CARTRIDGES
R.R.P. £129.95 (inc. VAT)

OUR PRICE

£78.22 . u

(= £89.95 inc. VAT)
The Atariis supplied with a free mains adaptor, a pair
of paddles, a pair of joysticks and a combat cartridge
andis the most popular television game on the market
and has a range of over 40 different cartridges. In
addition to the standard Atari range we also now
stock the new Activision cartridges which are
currently on special offer reduced from £18.95 to

£16.95 inc. VAT

ATARI CARTRIDGES

20% OFF R.R.P.
Atari Soccer £29.95

NOW £23.95
Activision Dragster £18.95

NOW £14.95

Activision Boxing £18.95

NOW £14.95

ATARI OWNERS CLUB — Why not join our FREE Silica Atari Owners Club
and receive our bi-monthly newsletter with special offers and details of the
latest new cartridge releases. Telephone us with your name and address and
we will add your name to our computer mailing list.

T.V. GAME CARTRIDGES

We specialise in the whole range of T.V. games and sell cartridges for the following games:
ATARI * MATTEL % ACETRONIC % PHILIPS % DATABASE * ROWTRON * INTERTON * TELENG
Let us know if you own any of these games and we will let you have details of the range of
cartridges available.
Attention INTERTON & ACETRONIC owners we have over 75 assorted used cartridges in stock all
with 1 year guarantee — SPECIAL OFFER £8.95 each

We also have a number of secondhand games-and cartridges.

ELECTRONIC CHESS

Liquid crystal battery chess NOW £5 OFF
computer with 100-200 hrs RRP £24.95
battery life and two levels of play SALE PRICE

o and ™" " £19,95
GRADUATE CHESS"“C ’

A de luxe version of the

electronic chess set with integral £29 95
chess board. The ideal portable

chess set — see illustration. INC VAT

FIDELITY MINI-SENSORY CHESS COMPUTER

The very first chess computer of its price to offer a portable computer with integral sensory board.
Battery (6-8 hrs) or mains operated. This is @ modular game and additional plug-in modules are

planned for 1982 for advanced chess, popular openings, greatest master games, draughts and
reversi

MINI-SENSORY COMPUTER WITH £49 9 INC
STANDARD CHESS MODULE WAS £54.50 NOW ] VAT
Silica Shop are one of the country’s leading specialists in Chess Computers and now stock arange of more

than 20 Chess Computers, including Challenger 7/10/voice, Sensory 8 and Sensory Voice, Diplomat,
System 3, Morphy. Great Game Machine, Voice Champion, and the new Scicys Mark V.

COLOUR
CARTRIDGE
T.V. GAME

"% SemiProgrammable TV game
+4 cartridges
+ mans transformer
NOW £43.50 OFF
RRP £73

“Sorry darling, | will be late home — Love John"'

INTELLIVISION

THE ULTIMATE T.V. GAME
R.R.P. £229.95 (inc. VAT)

OUR PRICE

£156.48 -

(£179.95 inc. VA,

6 NEW CARTRIDGES JUST RELEASED:
ASTROSMASH * SNAFU * BOWLING
SPACE ARMADA » BOXING
TRIPLE ACTION
All 19 current cartridges + the six new
ones above now retail at £19.95 — Silica
special offer price £17.95 inc VAT

The Mattel Intellivision is the most advanced T.V. game in the world with a range of over 25
different cartridges all at our special offer price of £17.95. This game uses a 16-bit
microprocessor giving 16 colours and three-part harmony sound. The picture quality is incredible
with 3D effects andrealistic animation. An add on keyboard will be available in the Spring 1982 to
convert the Mattel into a full home computer with 16K RAM which will be fully expandable and
programmable in Microsoft Basic. Other accessories will be added later in the year. The normal
price of the Intellivision + free soccer cartridge is £229.95 but our special offer price is £179.95
inc. VAT saving you £50.00.

MATTEL OWNERS CLUB — Why not join our Mattel Owners Club and recive our
regular newsletters containing details of all the latest cartridge releases. Telephone us
with your name and addresses and we will add your name to our computer mailing list.

FREE 16 PAGE CARTRIDGE CATALOGUE — If you are interested in owning a
Mattel, we now have available a 16 page catalogue describing the latest six cartridges
to be released, as well as a new Mattel colour leaflet with brief descriptions of all 25
cartridges. Telephone us for further details.

HAND-HELD GAMES

EARTH INVADERS

These invaders are a breed of creature hitherto unknown to man. They
cannot be killed by traditional methods — they must be buried. The battle is
conducted in a maze where squads of aliens chase home troops. The only
way of eliminating them is by digging holes and burying them.

rRP. £26.95 NOW £18.95 inc. vat
PAC MAN 2

Pac Man 2 is based on the latest pub game. It is a two-colour game
of strategy, tactical pursuitand destruction pitting Pac Man against
the large Ghosts. The object of the game is for Pac Man to attain as
high a score as possible by capturing and destroying Ghosts, Bugs
and Energizers without being himself destroyed by the Ghosts. Pac
Man 2 incorporates the most modern and complex status displays
ever produced and is now on release for the first in the UK offering
an ideal present

rrP. £34.95 NOW £24.95 inc. var
SPACE INVADERS

Based on one of the most popular arcade games, Space Invader™ packs in lots of
action with multi-shaped, brilliant LED vessels, including attack ships, bombs,
defenders, missile rockets and a beam force cannon, plus exciting electronic sound
effects. The attack ships attempt to bomb the ground defenders as they are moving
You manoeuvre the missile rockets — avoiding alien bombs — and destroy the
invader force as quickly as you can. Progressive degree of difficulty. Includes
automatic digital scoring. For ages 6 to adult.

NOW £16.95 inc var

R.R.P. £24.95

R — THE AFFORDABLE ANSWER

The Post Office certitied telephone answering machine

Plug the adaptor mto the
aerial sockel of your colour
TV. and receive the
CEEFAX

and  ORACLE

SALE PRICE £29.50 inc vAT) lelevision information

services

THIS NEW MODEL

INCORPORATES

“Double’ height haracter
“True PAL Colour

The Call Jotter | brings the affordable
answer at the amazing price of £69 (or
£99 for the Call Jotter 2 with built-in
remote recall facilities). These amazing
telephone answering machines are Post
Office certified and guaranteed for one
year. They make a thoughtful gift for
home or business use.

BACKGAMMON
COMPUTER

Silia stock a wide range of
Backgammon  computers

ADD-ON
ADAPTOR

WAS £199 inc. VAT

SALE PRICE £124 -

....?!!........JI LA
"....|| I m;;;::...;;

‘Unnecessary 1o
remgve fhe ot 10 want
normal programmes

um u\m\n reuntboard for

on Gammonmastel

Was £99.95

For free illustrated brochure and reviews on our range of electronic games, please telephone
071-301 1111 Free delivery service available To order by telephone please quote your name. address
and ACCESS/BARCLAYCARD number, and leave the rest to us Post and packing Free of Charge
Express 48-hour delivery service available "||| "
* CALLERS WELCOME Demonstrations daily at our Sideup shop open from 9am 6pm ‘l||| |
Monday Saturday (Early Closing Thursday 1pm  Late Opening Friday 8pm
- 2 YEAR GUARANTEE  All goods are covered by a full year s guarantee and many are further
Covered by our exclusive Silica Shop 2 year Guarantee
MONEY BACK UNDERTAKING  If you are unsatisted with your ,»
7 days we will give you a full refund
AFTER SALES SERVICE

IIIII
‘Immlll i

irchase and retarn it within
CRAYY oNE

Available on all machines out of guarantee
WAY
sx REET

© COMPETITIVE PRICES ~ We are never knowingly undersold

© HELPFUL ADVICE  Available on the suttability of eacn machine

* CREDIT FACILITIES — Full credit facilities available over 12, 24 or 36 months at competitive
rates of interest
PART EXCHANGE SCHEME  available on second hand machines
CREDIT CARDS WELCOME  Access Barclaycard Diers Club Amenican Express

SlLlCA SHOP LIMITED Dpept voposez

-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX
Telephone: 01-301 1111 0or 01-309 1111

”'"wmlll
i
"'l|||m||I |

NQTE The top of Hatherley Road
is one way only Please enter from
Sidcup High Street
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IC 20 Britain’s best-selling colour computer £194.00

Large Stocks of UIC-20 Peripherals,
Accessories and Software

REW are London’s Largest Stockist of VIC-20 Peripherals Access_ories a_nd Software. Everything on demonstration.
Come in and try before you buy! All prices include VAT

Peripherals and Accessories SOFTWARE
: ; Introduction to Basic
ViC C2N Part 1] CC  £14.95
Cassette venger ROM £19.95
Unit Star Battle ROM  £19.95
Super Slot ROM £19.95
Complete Jelly Monsters ROM £19.85
with 5 free Alien ROM £19.95
programmes on . Super Lander ROM £19.85
cassette included. | Fast acoess, andkﬂace ggM £;I: ggg
£44.00 large memory capacity. £389 Simoie Simon oo ceing
: ViCalc CC £8.99
Arfo A-maz-ing CC £6.99
Unit Master wits CC £6.99
: Kiddie Checkers CC £6.99
Wall Street CC £6.99
Alien Blitz CC £7.99
Ski-run CcC £10.00
Dune Buggy CC £10.00
ecps uper Worm :

exceptional value. £228.00 o Chgrset-eo cC £8.00
) PR ‘ : Code Breaker CC £5.00
Memory Expansion. 3K, BK, VIC Joysticks. Each £7.50 | Cosmic Battle CE £6.00
16K, 24K, 32K. From £29.00 VIC Paddles Pair £13.50 | The Worm cCc £6.00
Beeline 40 Column display + VIC Light Pen. £28.00 | Jungle cc £6.00
32K ram . £249.00 Vickit Programming help. £28.00 | Space Defence CcC £12.00
VIC High Res. Graphics Full range of add-ons from STACK Vicmen CC £7.00
Cartridge. £34.00 ARFGN, BEELINE etcondemonstration.| Vicgammon CC £7.00

The West €nd VIC-20 Centre
REW Video Products Ltd.,114-116 Charing Cross Rd.,
London WC2. Tel: 01-240 3386. = @)

Access, Barclaycard, Amex, Diners plus Instant Credit Terms.
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Double vision
With the advent, and imminent launch of such
machines as the Commodore 64, the Ultimax
and the SuperVic, is it likely that Commodore
will introduce a 40-column conversion for the
VIC 207 The VIC's 22 columns can be quite
restrictive.

Richard Abel,

Repton, Derby

Catch-22 rears its ugly head again! Though
Commodore have announced their intention
to market new 40-column versions of the VIC,
these are in fact based on an entirely new
Video Interface Chip. Though it is theoreti-
cally possible that someone could take this
chip and market it in the form of a plug-in pac-
kage, itis unlikely that Commodore will offer it
as an upgrade as it almost certainly won't be
a straight chip swop.

There is a 40-column add-on for the VIC
marketed by B&B Computers and ‘“ap-
proved” by Commodore, which also includes
32K of RAM and PRESTEL graphics as stan-
dard. But with a price tag of around £200 it
represents a major upgrade. At the time of
going to press, the 40 columns provided by
the unit could not be used by BASIC.

Bits & Bytes
Perhaps you can help me —what it is a byte,
bit and a word and how does this apply to the
1K of the Sinclair ZX81. What is the largest
program that can be dealt with by the ZX81
and what are the limiting factors.

P. Oliver,

Walsall, West Midlands

A Bit (short for Blnary Digit) is the smallest
building block of a computer's memory sys-
tem and can be in only two possible states: 1
or 0, that is 'True’ or ‘False’ and represents
the circuit being switched on or off. To repre-
sent any useful information, Bits have to be
combined together, and eight of them in one
package represents a Byte.

A Byte can store up to 256 codes and for
storing data you would usually allow one byte
for each character (A-Z, 0-9, punctuation and
graphic symbols). 1K of RAM represents
1024 Bytes; 2K = 2048 and so on.

A Word is a term used mainly on much
larger computers and represents a string of
several bytes which can store a whole
number. It has no relevance to your Sinclair
ZX81.

In theory, a 1K Sinclair could cope with a
program of a thousand characters. In prac-
tice, a large amount of memory is used up for
‘systems overheads’, such as the screen and
the variables needed in the program. On the
good side, space is saved by the fact that
BASIC keywords such as PRINT, INPUT, and
LET use up only one byte each.

Tim Hartnell in his series on ZX81 program-
ming has shown how to save memory with a
number of clever tricks. The best way to dis-
cover how large a program can fitinto 1K is to
try out his various sample programs.

Impressive graphics

We were very impressed by Terry Hope's ar-
ticle on Atari graphics (MicroComputer Print-
out April 82), and admired particularly the
high resolution three-dimensional plot on
page 43. If only we could generate such pic-
tures on our PETs.

But wait! I've just noticed a picture on page
11 of the SUPERSOFT Spring catalogue that
looks vaguely similar. In fact....but that's
amazing....it looks the very same photo-
graph.

No doubt your readers would be intrigued
to learn of this great similarity between the
graphics capabilities of the two machines. Of
course, the PET does need a SUPERSOFT
high resolution graphics board to achieve
such excellent results.

Peter Calver,
Supersoft,
Harrow, Middx

Ah...yes...well... we, too, are amazed at the
similarity between the photograph Peter sent
us and the one we printed. Perhaps some
slip-up has occurred. No —that's impossible.
It just goes to show that computers are so
accurate that they can come up with identical
outputs even on different hardware (!).

Boffins exposed

The non-technical answer to Mr Pinless’s
problem with the VIC 20 (May 82) is simply ‘to
trundle down to your local TANDY shop’!

There he will find a 12ft extension lead,
phono plug at one end and phono socket at
t'other.

This will set him back approx. £1.60, but tell
him to hurry as rumour has it that the Commo-
dore intends to snaffle up the entire consign-
ment!!

B. C. Wood,
(A satisfied VIC 20 owner who has to wear
glasses anyway!)

Thank you very much for writing in, Mr Wood.
Having confirmed what we have long sus-
pected, that the boffins are really incom-
prehensible to anyone but another boffin, we
have now seen the light and initiated a prog-
ramme of, ah, streamlining.

(Editor's note: Mr. Wood's address has
been witheld in the interests of his continued
good health. Other readers are advised to
exercise caution when contradicting replies
given by our experts.)

Not-so-secret codes

| was amused by an article in last month's
Hotline part of your magazine, the article in
question being entitled “The Squeeze ison”. |
read it with more than average interest.

| sympathise with Mr Allason shuffling
floppy disks around, having done it myself
and | hope to shed a little light on an area
which eluded his journalistic talents.

In the article we are told that E40 is based
on the “statistical properties of English”
which would appear to be alluding to a
Huffman code system. (A who what code?)

A Huffman code is one where a code for a
particular symbol is determined by the fre-
quency with which that symbol is used; such
that very commonly used symbols are as-
signed codes which are shorter (in terms of
bits) and very rarely used symbols are as-
signed codes which are longer. The resultant
effect of this is that a piece of text may be
compressed to an apparent 4 bits/char. or
3.2 bits/char. which Dr. Andrews claims
though he may well be using additional
subtleties.

Encoding and decoding Huffman codes is
an interesting problem since coded data is
just a series of bits of data with no conceptual
word boundaries. The system also has other
problems: for example, if one bit slips in a file
then any data following that slip will decode
as complete and utter ****

This letter guesses at what Dr. Andrews
has done (no, I'm not from Keele); should my
speculation be correct then | wish him luck
and suggest it is time we got round to using
more ideas as old as this (1952) !

Yours,

Syd Student
P.S. “all 256 possible ASCII
codes”: has inflation got that far?!
P.P.S. A reference book which explains
Huffman codes is: ‘Structured Computer Or-
ganisation’ by A.S. Tanenbaum. Printers PHI.
Relevant pages 38-41.

character

Atari query
| read with enjoyment your article on the Atari,
but please tell me the difference between a
400 and 800 — is it worth the extra money?
G. D. Tatton-Brown
Devon

The major difference is in the keyboard — the
400 has a solid touch sensitive sculptured
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The Editor welcomes your letters,
but if you require a personal reply
please enclose an S.A.E.

device, while the 800 has a full typewriter
keyboard.

Though both machines include 16K of
RAM memory, the 800 may be expanded
with internal plug-in modules, up to a total of
48K. Other differences are relatively minor,
except that the 800 includes a jack socket to
connect (optionally) to a monitor rather than
domestic TV set, thereby guaranteeing
higher quality colour and resolution.

Our advice is that the 800 only really jus-
tifies the additional cost if you intend to use
the Atari for business purposes, or intend to
expand it to a full system with disk drives and
printer.

Texan digits

Further to Mikes Muses (March 82) and the
letter from Mr Bobler, | would like to point out
that both of them base their generalised
statements about ‘Computer Accuracy’ on
old-fashioned eight-bit micros.

My TI99/4A gives me the right answers to
all their examples and this brings me to my
next point — why did your reviewer in the May
issue not touch upon the numeric capabilities
of the TI? Far from “keeping the enthusiast at
bay”, the highly accurate number crunching
of the T.I. must be an additional attraction to
the numerate computer enthusiast. After all, if
amachine cannot perform basic maths func-
tions accurately, it's not much of a computer,
is it?

P.J. Haydon,
London N.W.1.

Well done, Texas! The accuracy of the. TI99/
4A’s mathematics probably owes a great
deal to that company’s previous experience
in pocket calculators, which are generally a
great deal more precise than desktop com-
puters.

For the majority of users, for whom proces-
sing is more important than calculation, how-
ever, most computers are accurate enough.
Good programming always involves avoid-
ing statements of the form IF A=B any-
way.

Incidentally, Mr Haydon, accuracy has no-
thing whatever to do with having 8 or 16 bits;
it is the Floating Point routines inside the
BASIC interpreter which count.

Speedy Sinclair
| have solved the problem of using a cassette
recorder with my ZX81 by fitting a bigger
drive pulley on the motor of the recorder, up-
rating the speed from 1-7/8" p.s. to 334" p.s.
Over a period of 10 days | have made 70 suc-
cessful transfers from tape to computer with
no failures, using the tapes | recorded 10
days ago. Of course it is necessary to record
the tapes at the higher speed.

F. Woodgate,

Bracknell, Berks

We certainly wouldn't like to put our seal of
approval on this solution to the cassette
problems — our boffins thought it might create
some side effects. Nevertheless, the proof of
the pudding is in the eating and Mr. Wood-
gate says he has found a considerable im-
provement. Maybe our boffins are just con-
firmed pessimists...

Neater flowcharts

| have just read your article on Program
Documentation in the May issue of Micro-
Computer Printout, in which you mention that
flowcharts are the easiest way to show how a
program is going to run. This is a view | en-
tirely agree with. In my present position, part
of my duties is to explain existing software to
new recruits, which | tend to do by drawing
flowcharts; and this is'where | hope you may
be able to help.

The only flowcharts available in my office
are NCC flowcharts which have about 5 sym-
bols on them. About 5 years ago | had a flow-
chart (with the brand name LINEX — made in
Denmark) which had not just the NCC recom-
mended symbols, but most others as well,
such as paper tape, card input, line printer
output, VDU, etc. on it. Whilst these symbols
may not be ‘officially’ recognised, they sure
help in explaining the operability of programs
to people new to the industry.

What | wish to ask therefore is if you know of
anywhere that sells this, or similar flowchart
templates; and if you do ,to send me any ad-
dresses please. In hopeful anticipation (my
freehand symbols are terrible!), | await your
reply.

D. Larder,
Loughton, Essex

Inmac Programmer’s
Template
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Yes, flowcharts certainly are a good way of
showing how a program will run —and a good
stencil can produce a much neater resuit.

Though we don't know about the particular
model you mentioned, Mr. Larder, several
companies offer the kind of thing you are
after. One such is the computer accessories
people INMAC who do a programmers
template for £5.20. You can telephone them
on 09285-67551

Syntax errors 1
On page 37 of your May issue, Chris Preston
writes that “the two symbols and  are
very easily confused.” | couldn’t agree more!
The symbols seem to be missing through-

out the article; could it be that your word pro-
cessor has a blind spot when it comes to
these symbols?

B. Clarke,

Greenford, Middx.

Many apologies. Yes, it was the word proces-
sor, which we haven't yet trained to under-
stand BASIC and other computer symbols.
Full groveller and (hopefully) correct version
appears in this month'’s episode.

Syntax errors 2
| was reading over the listing of ENERGIESIC,
thinking about converting it to good ol ZX
BASIC, which | discovered to my horror that
the listing on p.69 ended at line 4560 and on
p.91 it started at line 10200. Where has the
listing gone? Have the men from Windscale
stolen lines 6000 to 6460 which are about the
possibility of nuclear disaster? Has the Gov-
ernment censored the real truth found out by
Mr. Walwyn?

Please give us our listing back!!

| must congratulate Humphrey Walwyn on
his excellent articles and hope he will write
more in the future, and give all the readers an
amazing new game. How about the one
which simulates World War Il mentioned in
the March edition?

| own a ZX81 so please in future could you
write your long programs in ZX BASIC? It
would be very helpful to all my fellow ZX
users.

C. Seltzer,
Giffnock, Glasgow

Oh dear, rather a bad month, the last one.
Elsewhere in this mag. you will find the mis-
sing section from Humphrey's excellent
program —prised, after a great struggle, from
the men at Windscale.

Much as we would like to publish a version
of each of our main listings for each of the
most popular machines, we do have a re-
striction on space, and Tommy, Inside Trader
and the rest have objected to having their
columns axed!

Microsoft BASIC is the most standard one,
and with the aid of our series earlier this year
on translating BASICs, you shouldn't have
too much difficulty. All of our regular program
authors specifically avoid using structures
that are difficult to translate.
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Silicon Office is the latest microcomputer
software program from the Bristol Software Factory.

Designed specifically for use with the
commodore PET 8096, it'll help you run your office
w~ith the minimum amount of effort and maximum
>fficiency.

Think of it like three normal software packages
n one, each separate package totally interactive with
‘he other.

For around £4,500, you can have the complete
slectronic office, the solution to practically all your
business problems. The price includes Commodore
rardware, a high quality daisy wheel printer and
silicon Office software.

Silicon Office is made up from a flexible

information management system which lets you
create and maintain an extensive filing
arrangement. Allowing you to search
quickly through your records, making
cross references between files in
order to gain the facts you require.
Ahighly sophisticated word
processing program allows you to
generate letters, documents and
reports. Letting secretaries get

And a fully comprehensive
calculator means you can handle all
the number crunching you're ever
likely to do in a business situation.

on with the more important tasks.

thefiling,typing and

Leaving the accounts department to concentrate on
more profitable things.

But that’s not all by any means.

Silicon Office also has a special
programmability feature which means you or your
dealer can expand and tailor the Silicon Office
program to your business.

When Silicon Office is used in an everyday
business situation, certain command sequences are
inevitably repeated. By writing short, very simple
programs which are entered into the computer’s
memory, Silicon Office can perform the necessary
tasks, automatically.

And last, but by no means least is an optional
communications facility.

It doesn’t take much imagination to see the
potential of Silicon Office in virtually any line of
business.

So to get a better grasp, send away for our
brochure. It'll only cost you a stamp. And it could save
you a fortune. Or talk to your
local Commodore dealer who
has all the facts at his
fingertips.

You'll soon see how
you’re much better off with
Silicon Office. Than without.

r commodore

COMPUTER

I can’t wait to get my hands on a free copy of the Silicon Office brochure.

Name Zia
Position

Company I
Address

[ own a Commodore PET (Please tickbox) YES[ ] NO[] I

W=
%j ' Send to: Bristol Software Factory, PO Box 14, Horley, Surrey.
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Not the BBC Micro

And now, Ladies and Gentlemen
.... the moment you’ve all been
waiting for .... the unveiling of the
Sinclair ZX82. But wait.... what’s
this?....it’s not called the ZX82?
Will you welcome then — the
Sinclair ZX Spectrum!

The Spectrum is not, it seems, a
replacement for the ZX81 in the
same sense that the ’81 was for the
’80 — and indeed the ZX81 will
continue to be marketed as a
minimal cost introduction to
computing for beginners.

“We did consider calling the
new machine ‘Not the BBC
Computer’”, Uncle Clive Sinclair
confided to your reporter.
“Because what we have designed
is far more powerful and far
cheaper than their machine.”
Pause for effect. Large grin. “We
believe that the BBC makes the
best TV programmes in the world,
but that Sinclair makes the best
computers!”

Let’s take a closer look. Are
youssitting comfortably? Because
Sinclair’s competitors certainly
won’t be after they’ve read this.

The Spectrum offers colour,
sound, high-resolution graphics, a
proper keyboard, 16K of RAM
memory, and a tape loading
system that runs 7 times faster
than the ZX81. The price is an
astonishing £125 inclusive of
VAT.

It is, to say the least, an awful
lot of computer for the money,
and if your computing intentions
are serious, there’s also a 48K
RAM version priced at £175.

The Spectrum keyboard does
indeed have movable keys of
normal typewriter pitch. We are
not sure that we would go along

with Uncle Clive’s contention that
typists will rave about it, but it is a
major improvement on the ZX81’s
membrane keyboard, nonetheless.
Each key can have as many as five
or six different functions, though
skillful layout and use of colour
has avoided the messy look.

Sinclair BASIC (“rapidly
becoming the industry standard”,
according to Uncle Clive) has
been used, with its system of one-
touch keyword entry, and a
system of new user-friendly
commands have been added.
INK, PAPER and BORDER, for
example are used to control the
foreground, background and
border colours, with PLOT,
DRAW, CIRCLE (and others)
for the high resolution graphics.

The latter, which can use any
two of the eight main colours, is
very economical on memory so
that 9K of the 16K is still available
for BASIC, even with a hi-res
screen. Users of the BBC ‘A’
machine would find themselves
with only 2K of RAM left to play
with.

Sound is fairly basic, with the
keyword BEEP specifying both
the tone and duration of a note.

The Spectrum has an expansion
port on the back giving accress to
the full control bus of its Z80A
microprocessor. The ZX printer
can be used — now with both
upper and lower case incidentally
—as well as an RS232 unit and a
local area network system that will
link a number of Spectrums
(Spectra?) together.

But the peripheral which will
really make you sit up and pay
attention is the 1” disk drive (the
whole unit is no bigger than a fist)

which Uncle Clive hopes to
market later this year for around
£50. Yes, I did say fifty pounds.
Capacity is 100K with a loading
rate of 16K per second, and you
can link up to eight of them to a
single Spectrum.

There’s not much doubt that
Uncle Clive has once again
succeeded in whipping the rug out
from under the industry, and
other manufacturers, notably
Acorn, Commodore and Atari
will, even as you read this, be
giving serious consideration to
their pricing policies. Expect
those price reductions soon.

Thank you Uncle Clive.

Editor’s note: Watch for our
comprehensive Sinclair evaluation
of the Spectrum in next month’s
issue.

Technical notes: The Sinclair
Spectrum is based on a Z80A
microprocessor, with either 16K
or 48K of RAM as standard. The
casing, which measures
812”x57x1”, includes a keyboard
with movable keys and a UHF
modulator. An external mains
transformer is supplied and the
Spectrum should work with any
TV set and domestic cassette
recorder.

The display can show 24-32
character lines of either text or
graphics. Any one of eight colours
(black, white, blue, red, magenta,
green, cyan, yellow) can be used
for the writing (INK), background
(PAPER) and border. High-
resolution graphics in two colours
can be produced on a grid of
256x176 pixels.

R.P.

Made in
Budapest

I am reliably informed that
sufficient money to buy a small
third world country will this year
be expended on the development
of — what?

Think about it. What is it that
the computer world most needs?

No, not more female members.

A very mini-floppy disk, that’s
what. Sony already have their 3”

The shape and size of floppy
disks to come?

drive out in small quantities and
sundry other Japanese and
American companies expect to be
in full production next year.

Mganwhile the Hungarians
have one now.

Yes, I did say the Hungarians.
And they patented it as long ago
as 1974. Or so I am led to believe
by the mysteriously named BATS-
NCI company who are about to
start importing the darn things.

To further confuse matters
BATS-NCI and/or the
Hungarians, have chosen to call it
a micro cassette disk...

Perhaps I had better start again.

A mysteriously named company
with Iron Curtain connections will
start importing an inexpensive
disk drive based on 3” floppy disks
from August.

These diskettes which are
encased in a protective plastic
sleeve can store 150Kbytes of

‘information, and may be used in
pairs.

Versions for Sinclair ZX81,
VIC-20, PET, Video Genie and
Luxor ABC 80 personal computers
will be available from early
autumn.

Unless my Serbo-Croat has
entirely deserted me, the price
quoted was 675,000 Zlotties.
That’s under £200. Could be quite
a lot under.

You can get details from
Budapesti Radiotechnikai Gyar,
tel: Budapest 22-5451, or if you
are using your own phone, 01-349
4511. The U.K. address is BATS-
NCI, 375b Regents Park Road,,
London N3 1DG.

Gasparjc Sprodje! That’s
Serbo-Croat for ‘I am not
kidding’.




by Julian Allason

Batteries & Bigger Disks

forBriefcase ‘Wonder

Nine foot tall micro guru, Dr.
Adam Osborne is introducing
battery back-up for his £1,250
Osborne 1 computer-in-a-
briefcase. Dubbed Portable Power
the 4121lb rechargable battery
switches in automatically in the
event of power failure. It can also
be used to provide an hour’s
computing in some of the more
bizarre situations in which the
portable computer is increasingly
being used.

Double density kits that upgrade
the floppy disks from 184K to
368K bytes of online storage will
also be available shortly, priced at

Osbornes on test at central London distributor, Digitus.

about £100 plus labour. Like the
powerpack, it should be available
in quantity by mid-summer.

Next month we’ll be running a
free competition with an Osborne
1 as first prize, so be sure to order
a copy from your newsagent now.

If you can’t wait, Adda
Computers of Mercury House,
Hanger Green, Ealing have a
special offer that includes ten free
diskettes, a year’s maintenance
and delivery anywhere in London
and the home counties.

What'’s that about a discount?
On a brand new machine? You
should be so lucky.

Cheeky Chappie

This month’s missive from cheeky
micro chappie, Derek Tidman of
Work Force, tells how he is about
to bring Nipponese giant Epson to
their knees.

Tidman reckons Epson’s
replacement printer ribbons are
priced on the naughty side. Besides
which, having to throw the whole
cartridge away when it is only the
ribbon that needs re-inking,
strikes him as downright wasteful.

The long and the short of it is
that Derek’s D.I.Y. replacement
ribbons for the MX70, *80 and 100
models only cost £2.50 + VAT
post free.

I have honestly no idea how
good they are, as we haven’t got
an Epson printer in the office. But
you have go to admire his nerve,
especially when he adds a P.S.
saying he doesn’t think Guy
Kewney has a sense of humour.

I understand that the doyen of
computer journalists will shortly
be paying a visit to No. 140 Wilsden
Avenue, Luton to show Master
Derek exactly what sort of a sense
of humour he has.

HP Sauce

Nothing makes a computer
manufacturer reach for his solicitor
faster than the suggestion that his
product is a trifle unreliable or a
mite over priced.

In consequence some of the
reviews you read in micro
magazines grovel when they ought
to be in there punching.

Last month I passed some
distinctly negative comment on
Hewlett-Packard’s pricing policy.
But instead of the usual

Football
Forecast

Professor F.H. George
M.A.(Cantab), Ph.D., F.S.S.,
F.R.S.A. would like me to tell
you about his new football pools
program. This is what a good
education does for you.

Prof. George is one of the
country’s leading experts on
forecasting, so when he says the
program represents ‘a good long-
term investment’ we should pay
attention.

On the other hand the Professor
offers no guarantee of instant
riches — or indeed any riches at all.
So does it work? Apparently it
does, although I note that the
Professor is still driving his, old
Rover.

Successful pools forecasting
demands maximum possible
coverage of forecast drawn games
within the cash available. The
Professor’s POOLPERM program
produces a set of permutations
ready to be entered on the coupon.
For those with no time or
inclination to forecast results, the
program merrily generates random
entries!

32K disk versions are available
for Apple, PET, TRS-80 and
Video Genie with 16K cassette
versions for PET, Sharp, TRS-80
and Genie. They all cost £17.25
from the Bureau of Information
Science, Commerce House, High
Street, Chalfont St. Giles, Bucks.

With Tommy and all the other
sponging hacks around I shall be
marking my coupon with an X for
‘no publicity’.

PET Pourri

Lord knows where Wing
Commander Mick Ryan got time
to compile the PET Index, but it
contains an astonishing 2,200
references to articles about the
PET from some seventeen
computer newsletters and
magazines. Including this one.

It costs £12.50 from Gower
Publishing, Croft Road,
Aldershot, Hants. A floppy disk
version is promised shortly.

Another PET goodie I
discovered recently is the Keychip,
which adds a whole range of new
functions that simplify writing and
debugging BASIC programs.

Like screensave, screenprint,
upward scrolling, user-defined
subroutines, and some very
superior listing facilities.

One of the nicest things about
Keychip is that the suppliers have
put rather more thought than
most into packaging and
documentation. Each Keychip
comes individually boxed, with a
well-written instruction book and
self-adhesive labels to identify the
function keys.

Keychip costs £15 all inclusive
from Wirt Microsystems, 12
Alleyn Crescent, London SE21
8BN.

threatening letter and cancellation
of advertising space, H-P sent me
a note.

The HP-85 Personal Computer
has been reduced in price by 15%,
it said, the new newly introduced
HP-125 by a sizeable 27%.

I can’t claim any credit for this —
HP probably decided on the
reductions weeks ago. But as
ever, actions speak louder than
words.

Instant Turn Off

What is it about Prestel that
makes peoples eyes glaze over?

If you know the answer please
let me know as I have news of
some fascinating Prestel
developments to impart, but the
very mention of Prestel is enough
to make most of you turn the
page. I also undertake to pass the
secret along to the marketing
people at British Telecom who are
at their wit’s end (as usual).

Still with me? First, Tandata are
launching a £190 viewdata adaptor
with an RS232 computer interface
that rejoices in the unlovely name
of TelesoftTantel. With it owners
of Apple, PET, Tandy and Sinclair
computers will be able to upload
and downlown programs from the
Prestel Telesoftware database that
is to come online this summer.

Tandata have another goodie in
store: Briefcase Viewdata. Unlike
normal Prestel adaptors, which
are linked to a static jackpoint,
Briefcase Viewdata can be used
from any telephone in the country,
thanks to a sound link via an
acoustic coupler. The price tag is
£449. Details from Tandata at
Clyde House, Reform Road,
Maidenhead, Berks.

British Telecom should give
them a medal.

MicroCompUier Printout June 1982




- [HOTLINE|

Telephone Robot

With networks and even Prestel
now taking off, it looks as if
telephone answering machines
could well become the computer
owner’s second favourite bit of
kit.

What a pity then that so many
suppliers of telephone answering
equipment appear to be crooked
or stupid or both. (This view was
recently born out in an
investigation into the subject by
‘What to Buy for Business’.)

In the end we opted for machines
marketed by Answercall Ltd., of
23 Mount Street, London W.1.,
which have proved efficient, and
reliable despite the large number
of silly messages with which they
have to cope.

Now a company called
Datavision are using this very
machine in a novel way: to create,
record and play back pages of
viewdata.

Here’s how it all works.
Datavision create viewdata pages

for you for a modest fee of £2.50
or so per page. These are then
encoded and sent down a
telephone line to your specially
modified Answercall machine.
This can then be used to replay
the pages on any viewdata TV
receiver, or with an adaptor, on
any TV set.

The system should appeal to
anyone who wants to create a
series of viewdata pages to show
in-house or at an exhibition. And
of course it is a very cheap way of
doing it.

Other viewdata users can access
the answering machine using the
standard auto-dialler built-in to all
viewdata and Prestel sets. The
beauty of it is that the equipment
can still be used as an ordinary
answering machine.

Details of this £150 wonder
from Datavision on 01-242 4268.

Potent Pussy

Take a good look, because the
chances are you will be the owner
of just such a feline device as this
in the near future.

The Cat acoustic modem links
any computer with virtually any
other over an ordinary telephone
line.

Of course, there is a bit more to

A bundle of trouble?

How reliable are microcomputers?
Not a lot, if our experience is
anything to go by. In case it wasn’t
I canvassed the views of a totally
unrepresentative sample of the
independent service
organisations.

Which, I asked, is the least
reliable brand?

“The component most likely to
fail in any system is the disk
drive,” said Anita Business
Machines service manager, Mr.
Wilkinson, diplomatically.

But which, I persisted, is the
worst?

“In our experience it has to be
SuperBrain. Their disk drives
have given trouble over quite a
long period of time.”

I got the same story elsewhere.
“The SuperBrain’s disk drives
practically keep us in business,”
commented David Lines of
Compufix.

According to SuperBrain
distributor, KGB Micros, the
problem is that the drive speed
needs to be maintained to within
2% accuracy. “There is nothing
wrong with the drives provided
they are set up by someone who
knows what they are doing,” says
Sandy Saunderson of KGB. “And

in any case they have been a lot
better recently.”

Perhaps it is also a case of
getting what you pay for, since the
SuperBrain is remarkably
inexpensive. Even more so since
the beginning of May when the
price was dropped by a further
10%.

So which then are the most
reliable brands? Apple, North
Star Horizon, Commodore and
Sharp all seem to rate golden
spanner awards from the
servicemen.

“Commodore were atrocious to
start with mainly due to poor
quality control,” says Lines.
“They improved steadily until
U.K. production was switched to
a brand new factory in West
Germany. There was a bad patch
for a couple of months, but now
it’s fine again.”

Teething troubles soon ironed
out seems to be pretty much the
pattern these days. But what
about the Japanese?

Very reliable from day one
apparently, and their chips (which
appear in most American
machines) are much less likely to
fail.

What'’s your experience been?

it than that (have you noticed how
there always is with computers?)
Especially if the two computers
are of different types. To start
with you need an RS232C
interface, which is a standard
feature on many computers these
days. You’ll also need a short
program to smooth the way to
satisfactory social intercourse: the
computers have to be introduced
first — with an electronic
handshake, naturally.

Fortunately the Cat makes this
a fairly painless process, operating
happily in both ‘Calling’ and
‘Answer’ modes.

The receiver sensitivity is -
45dBm which importers, CPU
Peripherals, reckon is less likely to
miss or misconstrue incoming

signals under less than perfect
conditions.

Just as well too, since ‘less than
perfect’ describes reception
conditions over our own
telephones on a good day.

What bothers me a little is the
price. Similar models are subject
to heavy discounting in the States,
and can be had for less than half
the £249 price CPU have settled
on. Doubtless they have had to
convert for the UK phone’system,
but I think you can safely expect
prices to fall once the competition
hots up.

Meanwhile CPU can be reached
on Walton-on-Thames 46433.
Their address is Rodd Industrial
Estate, Govett Avenue,
Shepperton, Middlesex.
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Psst. Wanna buy the very latest in
16-bit computers? If you do, and
you want one now, the choice isn’t
going to_be too difficult.

Chances are you will find
yourself inspecting one of two
machines: the IBM Personal
Computer or the ACT Sirius 1.
Officially the IBM machine hasn’t
been released here yet.
Unofficially KGB Micros of
Slough and MicroComputerLand
in London should be able to equip
you with what’s know in the trade
as a ‘grey import’ for about £3000.

The Sirius is available through
some two hundred ACT dealers
priced at £2395, although
something of a waiting list seems
to have built up over the last
couple of weeks.

Come autumn the choice of 16-
bit micros could prove a lot more
difficult. For one thing Olivetti,
who claim more than half of all
desktop computer sales (oh
really?), will be in there battling it
out with others. And they will be
doing so with an interesting new
machine, a large sales force and a
massive promotional budget. So is
it worth deferring a purchase til
then?

As recently as last month my
esteemed colleague, Inside
Trader, ran an obituary for the
Zilog’s Z-8000 16-bit
microprocessor. Despite the
resounding popularity (Tandy,
Sinclair, et al.) of their 8-bit Z-80
chip, the big computer
manufacturers were staying away
from Zilog’s Z-8000 processor in
droves, he wrote.

Olivetti beg to differ. So let’s
try and discover whether the new
M20 Personal Computer is a
Ferrari or a Fiat.

Stylistically — and Olivetti are
noted for superb styling — it is
something of a disappointment.
One dealer damned it with faint
praise: “It looks like a Japanese
machine,” he opined.

Inside it is a lot more interesting.
For one thing the Z8001 chip
drives a 16-bit data bus, unlike the
8088 based IBM and Sirius. So
although it is usually held that
peripheral chips (and that includes
RAM memory) running off such a
bus must be more expensive,
Olivetti at least have the power of
the 16-bit word length at their
command. In plain English that
should make the Olivetti
significantly faster than present
competition. As usual, however,

Just One Cornetto

much will depend on whether the
software takes advantage of this.

RAM memory capacity starts at
a handsome 128K bytes,
expandable to 224K. The built-in
mini-floppy disk drives offer only
a less than state-of-the-art 320K
bytes (unformatted) of storage.

Apple notwithstanding, it was
at one time fashionable in Silicon
Valley circles to scorn the use of
colour in business computers.
“That’s just for kids” went the
refrain. The recent success of
financial modelling packages
offering colour graphics facilities
has done much to change that
view, at least on this side of the
Atlantic.

Olivetti have, wisely I think,
decided to offer both colour and
black and white displays. One
interesting feature is that up to 16
windows can be created on the
screen, for displaying
alphanumeric and graphic
information simultaneously.

The computer is controlled by
the PCOS operating system,
about which [ know little, and
have been able to discover less.
However, it does have an extensive
HELP facility. Whenever you get
into trouble, you type HELP and
PCOS explains where you went
wrong. That at least is the theory.

With the assistance of our
friendly neighbourhood ice cream
purveyor (thank you, Luigi), I
have also been able to discover
that the Olivetti M20 has Microsoft
BASIC, and a choice of 25 lines
by 80 characters or less usefully,
16 lines x 64 characters. According
to Luigi it also has 512 x 256 pixie
graphics...

I also notice from the spec sheet
that the M20 includes “1 RS232C
Centronics-like parallel interface —
standard.” Quite who was
responsible for the documentation
I don’t know, for RS232C is a
serial interface and Centronics a
parallel!

So what are we to make of it
all? My own view is that it rather
depends on price. Knowing
Olivetti, who recently quoted me
an astonishing £3,995 for a mini-
floppy disk drive and screen, the
M20 could work out on the
expensive side. On the other
hand, Luigi is confidently quoting
£2,395. Whatever the truth of it, I
doubt it will make much difference
to their sales though.

Just one cornetto please, Luigi.

ST Disgran

To the intense irritation of Apple,
who greeted the jolly grey giant’s
entry into the micro market with a
series of ads proclaiming ‘welcome
IBM’ (we are not afraid of you),
the latest Californian craze is for
turning Apple IIs into IBM
Personal Computers.

So far, two companies have
announced 8088 processor cards
that plug into the Apple IIs
memory expansion slot. Once the

88Card from Coprocessors Inc. or
Metamorphic Systems’ Metacard
have been installed, the computer
can run either standard Apple
software or programs developed
for the IBM Personal Computer
and the Sirius.

US pricing around the $900
mark would probably translate to
£600 orso here, once UK
distribution is fixed up.
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Win VIC Goodies!

single driv
floppy disk

VIC Graphics
Breakthrough

Sometimes I could murder the
designers of low cost computers.
They create a potentially superb
system at an incredibly low price,
and then spoil it by leaving out
several almost essential features,
that with only a little more work,
could easily have been
incorporated.

VIC, Atom and the ZX81,
excellent machines in their way,
all suffer from this ha’porth of tar
syndrome.

Three cheers then for that
gallant band of independent
programmers who offer the
missing features on tape or ROM
chip.

One such is the redoubtable
Arnold Lee of Abacus Software,
P.O. Box 7211, Grand Rapids,
Michigan 49510, U.S.A. For $30
(about £17.50) Mr Lee will supply
VIC owners with what he modestly
describes as “the most versatile
graphics package yet produced for
the VIC-20".

The GRAPHVICs tape or
diskette offers the user both high
resolution and multicolour display
modes on any VIC-20 with 3K or
8K expansion RAM. It also gives
you two screens, one for normal
text, the other for graphics. You
switch back and forth between
them using the function keys.

On the graphics screen you
have control over no less than
24,000 individual points! And you
can mix both Hi Res and
Multicolour modes on the same
screen to create some spectacular
eraphics.

GRAPHVICS adds 18 new,
and in my view, much needed
commands to VIC BASIC. With
them, drawing shapes and setting
colours becomes much easier.
You can even display text on the
graphics screen.

The mystery remains — Why
ever didn’t Commodore put these
features in in the first place?

and instructive. They should be
designed for use as a primary,
secondary or special school
educational program or for home
application.

The competition is open to
individuals or group school entries
and multiple submissions are
permissible. All entries must
however run on the VIC-20 or
PET 4000 series computers. A
condition is that Commodore will
be allowed to market entries in
association with the originators.

I hope the Commodore has his
wellies on, as I suspect he will be
receiving a flood of entries for his
new programming competition.

Here is how it works: you send
your best home or educational
program off to the Commodore
before June 30th. A panel of
judges headed by the VIC User
Group’s Boffin-in-chief, Mike
Todd, wade through the entries.

The winners will be showered
with VIC disks, printers,
Programmer Aid cartridges and
sundry other goodies.

There is also a special prize of a
VIC disk reserved for the best
entry from a MicroComputer
Printout reader.

To stand the best chance,
entries need to be both inventive

Be sure to use this coupon:

TO: COMMODORE SOFTWARE COMPETITION, 35 GARWAY
ROAD, LONDON W2 4QD.

NAME:

MicroComputer Printout

Camp Computers

American parents have long
understood the desirability of
unloading their beloved offspring
for a lengthy part of the school
holidays. One of the favourite
destinations being a ‘camp’,
preferably one with vaguely
educational overtones.

Computer camps have been
popular for a year or two Stateside,
but Dr. Lionel Wardle seems to
be the first Brit brave enough to
organise one here.

Dr. Wardle’s camps run from
July to September and cost £115 a
week self-catering. And in case
you thought that meant jolly sing-
songs with pigs roasting over open
fires, I had better tell you that the
venue is the University of
Southampton.

Would-be camp followers of
any age can get more details from
Management & Personnel
Services, 37 University Road,
Highfield, Southampton, tel:
0703-558621.

Don’t forget to bring two dry
sticks.

3
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This gem comes from a useful new book entitled ‘Start with BASIC
on the Commodore VIC-20’ by Don Monro. The cartoons, of which
there are many, are by the estimable Bill Tidy. Appropriately enough
it is published by the Tiny Publishing Company, P.O. Box 120,
Haywards Heath.

Good value at £4.95.

30

MicroComputer Printout June 1982




Third Wish

In medical terms, a parasite is an
animal which lives off another
(usually larger) beast. In
computing terms, it is a machine
which can run all the software
generated by a rival! The Video
Genie is just such a machine
(since it can run just about all
Tandy programs) and importers,
Lowe Electronics (0629-4995)
have just announced a new model:
Genie III.

Although the specification is
not outstanding in today’s terms
(Z80A, 64K RAM, 700K disk

capacity — expandable with
external drives), Genie III does
offer the benefits of an all-in-one

integrated design, plus one or two

distinctive features.

Built into the design, for
example, is a CMOS clock with
battery backup that provides true

time and date to BASIC.
Most interesting, however, is a
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A Beginners Guide

“Don’t plug Commodore” said the man from Commodore. “Write us an essay that people will
find useful instead.” It was an offer | couldn’t refuse.
First things first then. Money. What do the darn things cost?

At Home
Anywhere between £70 and £7000. Maybe more. What you need spend is, of course, another
matter. To a large extent you get what you pay for. But for a real computer that you can use at
home the VIC-20 at £189 including VAT has to be a strong candidate. Why?
Colour graphics (assuming you have a colour TV) and a proper typewriter keyboard for a
start. And sound. And plug-in program cartridges.
Budget another £45 for a cassette recorder to store your own programs; typing them in from
g T : scratch everytime is a real pain. It is likely
‘ ” . you will want to add some additional memory
to the 5K of Random Access Memory
(equivalent to about 5000 characters of text)
the VIC-20 arrives with. That's because only
3K is actually available for programming.
Plugging in an extra 8K RAM cartridge will
make a £45 hole in your pocket — but it will
allow you to play Space Invaders!
Other popular and currently available
home micros to consider are the ZX80 at
£73, and the Atari 400 at £345.

In the classroom
Schools have tended to opt for machines like
the PET, the most popular choice, at £550 +
VAT for 16K version, or the more expensive Research Machines RS380Z. For this you get a
built-in black and white screen, for giving upper and lower case letters plus graphics. As with all
Commodore machines, the BASIC language — very easy to learn —is built in.

The other major plus is the software. Lots of it available from independent suppliers.
Commodore even give it away free if you are a school. Or you can swap with other teachers.

In business

Advising businessmen on the right micro is
tricky; so much depends on the quality of the
programs. In fact some experts recommend
looking for the program first. Fortunately for
Commodore | can put hand on heart and say
that no system offers a wider range of off-the-
shelf business programs than the PET.

There are a few businessmen that get by
with 16K of RAM memory and a cassette
drive — but not many. A more sensible
configuration would be 32K of memory and a
floppy disk unit. Quite a few companies offer
this specification including Apple and some
of the new Japanese machines.
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to Micro Computers

by C.R. Oppenheim

To give you an example of pricing, the 32K PET with 337K bytes (characters) floppy disks
costs £1390 + VAT. The Apple price would be similar but with much lower capacity disks. Add
£395 ex VAT for a dot matrix printer and you have a pretty effective business system for around
£1800.

A good sales/purchase ledger package will cost around the £300 mark on the most popular
microcomputers, perhaps twice this price on the others. Economies of scale you see.

Word Processing
Word Processing is probably the single most
popular business application; it is so useful
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typewriter, so my secretary's happy too. respectively."

After the American WordStar, which runs G s ”:ﬁfm”ﬁﬁ?%“? ”?@.x”” Be cnered
on CP/M based machines, Wordcraft is
probably the best known word processing
program, and at £375 + VAT it has the merit of being cheaper. After careful consideration that is
what | chose.

Whilst dot matrix printers, which as the name suggests create the letters out of dots, are fine
for accounts, a typewriter quality printer is better for word processing. Commodore’s new
daisywheel at £850 + VAT looks like a bit of a bargain; if you are feeling rich you could pay
£2000 for another make which would get through your letters even quicker.

Adding up the cost of a Word Processing system based on the 32K SuperPET with the
powerful 1 megabyte disks (they store 1 million characters approximately, the length of a
Dickens novel!), the price comes in around £3000 + VAT. That’s including the software!

That's about all | have space for, for now. But if you have any queries, drop me a line c/o
Commodore. Or alternatively fill in the coupon for further details and the name of your nearest

dealer.

Send to: Commodore Information Services,
P.O. Box 109, Baker Street, High Wycombe.
Tel: Slough 79292

Send me more information about Home/Business/School
Computing.
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The idea of Electronic
Mail — sending
messages, letters and
memos via telephone :
lines instead of post — ,
is not new. Butwhen
will it become a reality,
and who will supply the
equipment? Jehn
Gowans discovered
that PRESTEL may
hold the key.



State-of-the-Art Report :

Dateline: New York 1929.

On the 18th floor of the Rickenbacker
Building one sound broke the silence; a
clatter and tap as paper unreeled in a
slender stream from the mechanism be-
neath its glass dome.

The man in the pin-stripe gripped the
tape in twitching hands, and read that his
ship had headed for the open sea in-
stead of coming in (to extend a
metaphor). The only refuge from the
dread words was the beckoning window
ledge and the long, long fall into the Wall
Street traffic....

No, | have not entirely taken leave of my
senses. There is more to this little scene than
the innocent enjoyment we get from recalling
an earlier collapse of capitalism; viz, our cap-
tain of industry was a victim of electronic mail,
or at least an early form of it. If news of the
stock collapse had come in more sedately by
US Mail — particularly with a second-class
stamp — he might have had time to adjust,
and go on to complete his career in some
harmless dead-end job like being head of
IBM.

The serious point is that electronic mail is
by no means as new as some of our “gee-
whiz-look-at-the-office-of-the-future”  com-
mentators would have you believe, and in
fact most businesses around the world have
been using one form of it for many years — not
surprising since it was invented in the early
1900s. Guessed what I'm talking about?
More later for the slow of brain.

Paperless office

But this old-fashioned stuff is obviously not
what all the fuss is about these days. | mean,
there will be no room in the squeaky-clean
paperless office for a glass dome, let alone a
clattery little mahogany-and-brass printer
churning out enough paper tape to welcome
a regiment of hostages home. What is this
electronic mail business really all about?

We need a definition — and if you think I'm
obsessed with definitions in these articles
you are probably right. | have enough trouble
stopping myself going off at tangents asiit is,
without ... where was | now ... oh yes, defini-
tions.

As the name suggests, electronic mail is in-
tended to do the job now being done, with
varying levels of success, by Her Majesty's
Royal Mails; only using computers, cables
and satellites instead of pillar boxes, mail
bags, and postmen on bikes. The postmen
might object to being replaced by fibre op-
tics, but nobody seems to be asking them.
Electronic mail is definitely the thing of the fu-
ture, the pundits cry.

But even before Sir Rowland Hill had fi-
gured out what colour the stamps for his
Penny Post should be — he eventually de-
monstrated the same lack of imagination as
Henry Ford and went for black — primitive
electronic mail services were being set up.
This was the late 1830s, and the technology
being applied was that of the ‘electromagne-
tic telegraph’.

Now don't mock. This was certainly the
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transmission of messages by cable over long
distances — well, from Euston to Camden
Town in the first instance, but much further
than that in double-quick time — and to me
that's a form of electronic mail. (Incidentally,
this first railway telegraph was part-designed
by Charles Wheatstone, whose Bridge
ruined my ‘O’ Level Physics practical exam.)

Morse Code

The main purpose of early telegraphs was to
help the growing railway networks handle
their signalling systems and synchronise the
times of various towns on the lines. And once
Samuel Morse invented his binary code,
using two or three bits for each character, the
telegraph lines began to spread all over the
world. Western films just wouldn't be the
same without the villains trying to cut the
wires while Doc, the genial old operator in the
brocade waistcoat and green eyeshade,
rushed to getthe Marshal's message through
to Tombstone or wherever.

But if you are not satisfied thai this counts,
let's go back to that 80-year-old electronic
mail service that everybody is still using. Yes,
it's the very wonderful Telex network.

This was developed by a gentleman
named Frederick Creed, and the company
he founded still makes teleprinter equipment

‘“‘electronic mail is by
no means as new as
some of our ‘gee-whiz-
look-at-the-office-of-
the-future’
commentators would
have you believe...”

under the wide umbrella of ITT. There can be
no dispute about this; itis a complete network
linking over 1,000,000 locations in 200 coun-
tries, over which text messages are sent di-
rect from one Telex terminal to another. Or-
ders, invoices, stock information, and other
things like press releases (ask the Editor) are
routinely sent by Telex for fast response, with
only the tidied-up written confirmations being
entrusted to the mercies of the Post
Office. Entire business transactions are often
completed without a single envelope chang-
ing hands. Electronic mail? Certainly.

Another elderly form is facsimile transmis-
sion, usually abbreviated to ‘fax’, which was
first demonstrated — wait forit—in 1842, using
the telegraph as a carrier. Fax is simply a way
of duplicating a piece of printed material,
which can be a document, a photograph,
one page of a book, or anything else, coding
the image information, and squirting the
coded data down the wire. At the other end
the code is used to drive an image-produc-
ing printer, and there is your duplicate.

And until very recently, that is where the
matter rested. Telegrams, Telex and fax were
the only methods of electronic mail available
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from the beginning of the century up to the
1960s. And then came cheap computer
technology, and it all started to look a little
passe my dear. The defects of the ancient
three suddenly stood out like a top hat on a
monk.

Network failures

First of all, telegrams were just not suitable for
long and complex messages, and still had to
be enveloped and delivered by the GPO.
Then Telex, a bona fide electronic mail ser-
vice, was slow and unreliable; the standard
transrnission rate is 50 bits per second, and
the success rate of transmissions can be as
low as 25% because of international network
failures, shortages of lines, or unavailability of
somebody to take the message at the receiv-
ing end. And fax was slow to originate, slow
to print at the far end, and slow to transmit if a
decent high-resolution duplicate was to be
produced at the end of the process.

Considering the operating speed and fast
communications possibilities of the new gen-
eration of office computers, if electronic mail
was to happen at all it would be necessary to
re-think the methods and the media involved
in carrying it. And this was in the hands of the
national Posts, Telephone and Telegraph au-
thorities, the PTTs. .

In Europe, the PTTs have enjoyed a
favoured position in the telecommunications
business, completely unlike the position held
by Ma Bell (American Telephone & Tele-
graph, to be more formal) in the US. While the
US anti-trust rules practically force AT&T to
allow competition in providing telecomms
services, the European PTTs have enjoyed
cosy monopolies in their own countries-and
are still jealously guarding them. Whatever
the rights and wrongs and reasons of this
position, it is certainly the case that the
monopoly power of the PTTs has slowed
down the introduction of electronic mail ser-
vices on this side of the Atlantic. The position
now is that all the technology is ready, and
waiting for the PTTs — the telecomm medium
providers — to get into gear. The waiting is
necessary because the PTTS have a
stranglehold on the public communications
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<« networks, and private firms are just not al-

lowed to compete by laying networks of their
own. Except, that is, in the UK since the Tele-
communications Bill became law last year;
and we can expect much faster movement
from British Telecom from now on.

More on the UK'’s monopoly-busting later.
But what is all this electronic mail technology
that is hanging around the place waiting to be
used? And how — getting to the point at last —
does the microcomputer fit into the picture?

As we saw in an earlier article in this series,
about networks, there is nothing new about
computers communicating over PTT and pri-
vate lines — remember, private lines are per-
mitted if they only link different parts of a
single company. But these were and are
batch communications, where one computer
builds up a big lump of data and then sends it
to another all in one go. This method is fine for
things like sending local financial data along
to head office every day, since the line time
you have to pay for is reduced, and reduced
even more if the batch is sent over the line
during off-peak telephone hours. Again, if a
fixed time of day is set for the batch transfer,
the receiving computer can be set to be
ready for it.

Person to person
Every letter-receiver knows that ordinary
postal mail does not work like that. True, your
letters do arrive through the letterbox in a
batch. But some days you get a lot, some
days none; some days the post arrives at one
time, and some days another. The thing
_about mail is that you cannot anticipate its ar-
rival precisely. Another thing is that ordinary
mail is place-to-place rather than person to
person. If you aren't at home when the post
arrives, there is no way to get at it until you get
back. In electronic mail, Telex is like this too.

But electronic mail can do better. The com-
puter-based message system, or CBMS, is a
true person-to-person mail system. On a
CBMS, what happens is that the sender of a
message transmits it from his or her terminal
to a computer which has a set of ‘mailbox’
files, one for each user of the mail system.
The sender puts the message in one or more
of the mailboxes, depending on the circula-
tion list of the message, and then gets back to
work. Eventually, the intended recipient(s)
will dial into the system, check the mailbox or
boxes, and get the message.

In this kind of system, people can ‘pick up’
their mail when it suits them and reply im-
mediately by composing a message on the
terminal and putting it into the appropriate
mailbox files.

In the US, CBMS is a big growth area. The
service is offered as a kind of bureau service,
where subscribers pay the provider to get
their mailboxes onto the bureau’s computer
and receive dial-in facilities. Examples of this
kind are Comet, from Computer Corporation
of America, Telemail from GTE, Augment
from Tymshare, Scrapbook from Triad Com-
puting, |.P. Sharp's Mailbox run from Toronto,
and Computserve’s Plexus. At least two of
these, Comet and Scrapbook, are available
in Europe as software packages for com-
panies to run on their own minis and main-
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frames; but this is only for communications
inside the companies who invest in it — the
PTT monopolies strike again.

Even so, it is this kind of system that gives
the common or garden microcomputer user
a chance to get into electronic mail. For a
long time now, it has been possible to plug a
micro into the public telephone network
through an acoustic coupler or modulator/
demodulator (modem, dummy), and so swap
data with another micro so equipped. But un-
less you are prepared to leave your machine
permanently switched on, just in case a mes-
sage comes through from someone — make
someone happy with a modem — direct elec-
tronic mail is out. Even worse, communica-
tions tend to be a ‘foreground’ activity on mic-
ros. That is, while you are communing with a
like-minded spirit over British Telecom’s ac-
comodating lines, you can't do anything else
with the machine.

The mailbox is great for micro owners; you
switch on, dial up, and see if anyone has
answered your ad for ‘like-minded computer
freaks, into Led Zep, Police, hang-gliding,
self-inflicted wounds and the IEEE 488 bus’
by checking your box.

Information services
This has long been recognised in the US. In

“ordinary mail is
place-to-place rather
than person-to-
person. If you aren’t
at home when the post
arrives, there is no
way to get at it until
you get back.”

typical subversive style, the microcomputer
underground over there set up its own CBMS
services for home users rather than the
moneyed conglomerates. The best-known is
The Sourse, based in McLean, Virginia — but
believed to have no connection with the other
well-known Virginia outfit, the CIA in Langley.
Set up on a shoestring, The Source is now a
respectable organisation owned by The
Reader’s Digest Association Inc., and claims
to offer 1,200 information and communica-
tions services.

The first one they mention, though, is

Source-
Mail, a mailbox CBMS. Any Source sub-
scriber can leave messages for any other — it
beats Dateline any day — and the central
mainframes will even correct your spelling
errors for you.

Another US service, Micronet, comes from
Compuserve. This firm is one of the major
bureau service providers over the Pond, and
has already been mentioned for its big-com-
pany mail service. But Micronet gives the
subscribers the same sort of services as The

* %

2ok
P et

PR S LS
* %

* %
*kA AR

* %%
ook
* %

P SR
PSS
AN AN
o4
Xk
30224
* % %
o
4
P e
0
3o
4 24 2
23 22
2ok kR
X0k 4R A
PR S S
P R
42k 42
P e e TS
X242k
P
kA A
AR A

k%

Source, this time from Columbus, Ohio.

There are various other such services av-
ailable in the US for micro owners, mainly be-
cause there are such a lot of them there.

If you are getting fed up with hearing about
the wonderful things that micro users can get
in the US — and | know MicroComputer Print-
out's Editor is, since he has written to me tel-
ling me to stop making his mouth water — rest
easy. The UK has one big advantage when it
comes to mailbox electronic mail, and that,
oddly enough, is one of the country's prime
white elephants after Concorde. That's right,
it's Prestel. ;

When Prestel was first launched — and al-
though my youthful appearance may tell you
different, | started my writing career doing
manuals for Prestel interface chips — one of
the features the engineers emphasised was
the message-leaving one. The owner of a
Prestel set, they carolled, could leave ‘happy
birthday' or less complimentary letters on a
particular page of the Prestel computer for
the other user of a Prestel set (there were only
two at the time; | believe there are three or
four now), and these could be read off the sc-
reen by the recipient when he called up the
right page.

Eurocrats

Prestel is, in fact, a nationalised Source and
can provide all the facilities that the more
famous service can. If, that is, yer average
micro owner can buy a Prestel interface
cheap; and there are signs that these inter-
faces are on the way. Leaving the BBC Micro
aside — and I've just heard from a customer
who has had his BBC monitor delivered with-
out them having any record of a computer
order to go with it —the leader is Tandata Mar-
keting, the Tangerine Computers spin-off
that is cleaning up on teletex adaptors for TVs
and micros. Teletex, by the way, is the revolt-
ing term dreamed up by some Eurocrat to
cover Ceefax, Oracle, Telidon, and other
broadcast information services. The same
Eurocrat calls viewdata videotex, for reasons
which escape me.

But | digress (again). Companies like Tan-
data, B&B Computers, and Kirby Lester are
actively producing videotex (ugh!) inter-
faces. And if you buy one of these, electronic
mail is waiting on the Prestel computers.

Even after all these years — perhaps it was
my manuals — Prestel is not exactly a suc-
cess. But the UK is not an electronic desert,
and Source-like services are springing up
with electronic mail as the prime reason.
There are two Forum-80 services, one in Lon-
don and one in Hull (did you know that Hull
still runs its own telephone system? Perhaps
this explains the two sites...) on 01-286 6207
and 0482-856169. There is, to offer yet a third
telephone system, also a Forum-80 in Hol-
land on 010 313 512 533.

Then there is 80-Net, run by the TRS-80
Users’ Group from 0908 566660.

All these are privately-run systems, with no
Reader’s Digest or other big name involve-
ment. Which is just as well; | would always ex-
pect The Source to cut my 18-page letter
down to three-word moron level.

But the European PTTs are not letting the
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private boys get away without a fight. The
monopolies still hold in all the European
countries except the UK, where British Tele-
com is being pushed into competition for the
first time since the 1940s, but the electronic
mail push is coming from the Deutsche Bun-
despost, Telecom’'s West German equiva-
lent. The name of this new game is Teletex —
not the Eurocrat’s renaming of teletext but a
re-vamping of the geriatric Telex network.

Incompatibility

The plan is that Teletex will provide an elec-
tronic mail facility for word processing sys-
tems, whoever makes them. Most word pro-
cessors sold today claim to be communicat-
ing word processors — that is, able to send
created document files to another system —
but this is misleading. Al Dunn of the Yankee
Group, a top market research outfit in the US,
reckons that out of 53,000 installed ‘com-
municating’ word processors in the US only
about 10,000 do any communicating at all.
According to Dunn, this is because of incom-
patibility between the word processing sys-
tems from different manufacturers combined
with users' reluctance to move into sophisti-
cated office communications.

Teletex can help. The CCITT, which are the
French initials for the International Consulta-
tive Committee on Telephony and Tele-
graphy, describes the service as “enabling
subscribers to exchange correspondence
on an automatic memory-to-memory basis
via telecommunication networks.” The impor-
tant part of this is the ‘memory-to-memory’
bit, which means that Teletex is a
background communications system. The
message is read straight into memory, RAM
or disk, without interfering with the current
processing task.

Also important is the speed; 2,400 bits per

second is not bad compared with Telex, al-
though the present top rate is 9,600 over
voice-grade telecomm lines with 16k bits per
second modems in the pipeline.

This kind of system is not based on the
mailbox principle — or at least, not directly.
Like Telex, Teletex is a terminal-to-terminal
system that does not require the user to dial
somewhere else to get his messages. But the
background communications features give
the same effect, since the user can happily
tap away at his word processing terminal
until a lull occurs, and then check inthe mem-
ory in case a message has come in.

The PTTs are recognising that electronic
mail gives them a big chance to use their
well-established networks more efficiently
and give themselves a shot in the arm at the

same time. British Telecom could do quite

well as it was; to get into The Source for
example, a user had to go through BT's IPSS
(that's International Packet-Switched Ser-
vice) at Kew Bridge. This caused some com-
plaints from UK companies who had put
databases on Lockheed's giant cornputer
system in California, only to find that pros-
pective paying users could not get into it be-
cause the IPSS waiting list was full.

Fibre optic links
Now, the monopoly has gone and the first be-
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neficiaries seem likely to be Cable & Wireless
(ex-nationalised), BP (ex-seminationalised)

and Barclays Bank (would not touch
nationalisation with a barge pole). Project
Mercury, the joint venture between these
three, will compete with BT directly in provid-
ing electronic mail services over fibre optic
links laid by the side of British Rail
(nationalised) lines. Unless BT gets its act to-
gether on Teletex —and that relies on the sup-
ply of suitable terminals from outsiders like
Philips and Siemens — the private sector will
rake off the cream of the business traffic.
For the micro user, most of this is optimis-

“The PTT’s are
recognising that
electronic mail gives
them a big chance to
use their well-
established networks
more efficiently and
give themselves a shot
in the arm at the
same time.”
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tic. The services are coming to give him elec-
tronic mail services on the mailbox principle.
But watch out for companies offering elec-
tronic mail software — alltoo often it will be the
usual communications software that allows a
micro owner to get into the telephone net-
work. Electronic mail is not far enough de-
veloped for specialist micro packages to be
developed; sorry, particularly for the man-
ufacturers I've just slagged off, but there itis.

If you can’t get into Prestel, you should
perhaps consider the archaic Telex network
for electronic mail. Encotel has an interface
into Telex for the Superbrain — wonderfully
misprinted Superbrian in a recent ‘other pub-
lication’ —and Transdata has a multi-various
Telex interface on its shelves. But if Teletex is
close, hang on. The Telex code only has five
bits, called the Baudot code, and cannot
handle complex things like lower case. Tele-
tex gives you more, faster, and... it's bound to-
be incompatible with just about everything.

Let the big companies keep their intelligent
photocopiers, store-and-forward telex termi-
nals, local area networks, and digital private
branch exchanges. What we need more: of
are Source-like systems that will take mes-
sages as easily as the ragged-trousered ur-
chin used to in my father's day.

With an acoustic coupler or modem, you
should be free to paraphrase MclLuhan; “the
medium carries the message — and the PTTs
had better get their fingers out.” I'm sure
MclLuhan would have approved.
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VIC COMPUTING is the magazine for
the Commodore Vic.

We don’t write about any other computers —
Just the Vic.

So if you have a Vic, or if you're thinking of getting one, you
can't afford not to subscribe.

We give you tips, tweaks and advice. We review any and all
Vic-compatible hardware and software. We give you tested
programs from readers and from our contributors: utilities,
games, character editors. We give you all the Vic news — and

our views of it. We give you columnists like Jim Butterfield and
Mike Todd.

We give you what you want. And we give
you what you need.

Please enter my annuzl subscription to Vic Computing Magazine. | enclose a che-
que/postal order made out to Vic Computing for (please tick one):

£6 UK [ £IRL 8.50 [ ] £9 Europe [] £16 [ ] Elsewhere

Send this form with your payment to: Vic Computing, 39-41 North Road, London N7 9DP.
Telephone: 01-607 9489.
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'This microcomputer

comes with something no

other can offer.
The Xerox name.

The age of the microcomputer has only
just arrived.

Rank Xerox, however, have been around
for some 25 years, supplying and servicing
sophisticated office equipment for many of the
businesses in this country. ‘

The Xerox 820 frees you from adminis-
tration, from figure-work, from all the time-
consuming routines that impose on your day:
And it will help you make i_ni%rmed business
decisions by presenting a detailed picture of
youroperation. Informationyou canmanipulate
to chart the way ahead.

The 820isa compact, versatile, easy-to-use,
desk-top microcomputer. With its CB/M
operating system it opens up a vast array of appli-
cations in software and language.

From our software catalogue you canselect
programmes to suit your needs whether they be
word-processing, financial planning and model-
ling or data-management, plusa whole range of
business applications.

You will have access to diagnostic help and
assistance for both hardware and software.
Just ring the Xerox Help Line and there’ll be a
Xerox expert to advise and assist you.

The 820% technical capabilities include:

1. Storage Options The 820 has a range
of storage options fIrJorn 5%" and 8" disc drives,
offering capacities of up to 1IMB, to Fixed Disc
with capacities up to 12MB.

2. Display Screen/Processor Display
Screen:23 lines. 80 characters perline. White on
black background. Brightness control.
Processor: 64K RAM, 4K ROM. Z80" processor
using the universal CE/M' oierating system.

3. Keyboard Nationalised 94 character
with ASC11 keys. Independent cursor control
and statistics key pad.

4. Printers There is a range of Xerox

printers available for the 820, such as the 630
which has: High quality 40 CPS Daisy Wheel
Printer. Bi-directional printing, choice of 10,
12,15 pitch and PS. Two matrix printers are also
available.

5. Communications Port In-built RS
232 communications port for point-to-
point communications and for link through a
Communications Server to Ethernet.

The 820 is available through Rank Xerox
SalesOffices, XeroxStoresand Authorised Rank
Xerox Microcomputer Dealers.

RANK XEROX

We give people time tothink.

*Z80 (Registered Mark) is registered trade mark of ZILOG Inc.
1CP/M (Registered Mark) is registered trade mark of Digital Research Inc.

[_l:reepost this coupon today. To: Rank Xerox (UK) Ltd, Freepost,
22 Stephenson Way, London NW11YH.
Please let me have, without obligation, further information on
the Xerox 820 Microcomputer

Name Position
Company/Organisation

|
|
|
I Address
|
|
|
|

Postcode

Type of business
Pf;ase tick if you are a Rank Xerox customer[]
24-hour information service.

Ask the operator for FREEFONE 2279 or dial 01-380 1418.
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The BBC Microcomputer is @ controversial
machine, and was always going to be. And

* anybody who tries to find out why had better

start by drawing up a list of points. And an
evaluation of the machine itself should be sO
far down the list that you never get to it.

The BBC machine is not about technical
points, NO matter how much you may like the
machine or dislike the machine. Itis all about
recognition, and recognition is the one unfor-
givable achievement. Nobody really beg-
rudges his rivals a living, no matter whether it
is a good living, or even a better living thanhe
is getting. Indeed, | know several people who
will happily tell tales of how some rival won &
contract, or made a sale, or signed a deal,
and they will tell the tale as if the success just
proved how lucky a real fool can get.

But let that rival get the Queen's Award for
Industry, and out come the bank statements,
the secret orders with overseas customers —
anything to prove that the award would have
been better deserved elsewhere.

Sniping and gossip

Acorn makes the BBC microcomputer. Acorn
has, as a result, a good chance of becoming
a big, successful microcomputer company,
and you won't hear many grumbles about
that. But the fact that Acorn got the BBC con-
tract means more than success — it means
that Acorn has made it. Acorn is famous — SO
famous that it isn't even mentioned once in
the BBC's Computer Book.

And Acorn is fair game for sniping, for gos-
sip, for any opinion you may care to offer
about it — because somebody will listen, fas-
cinated. After all, the people you are talking
about, when you talk about Acorn, are people
who are Connected To The BBC!

Soitis that you will hear fascinating stories
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The BBC Microcomputer,
which we evaluated in our
March issue is truely an
amazing machine from
the technical viewpoint.
But its real significance
and impact has nothing
whatever to do with de-
sign. Guy Kewney €Xx-
plains why.

about how Acormn got the rights to build the
BBC micro.

You will hear (and it istrue, asfarasit goes)
that Acorn hired the man who was the BBC's
Micro Consultant — he was then a teacher —
after he had first agreed to join Applé, and
then decided tO join Acorn instead. And,
naturally, you will hear that that is why Acorn
got the BBC deal.

You will hear that Acorn got the agreement
to have its earlier machine, the Atom, ap-
proved as one of the official schools micros,
by similarly smart social-business moves.

On the other side, there are people and
companies Who might have made the BBC
micro, but didn't. The best known examples
are companies called Tangerine, Transam,
Newbury, and |ast but far from |east, Clive
Sinclair's company, Sinclair Research.

From these people, you will hear that the
reason they didn't get the contract lay in the
fact that people in high places were jealous

I

of them, that they were asked to dotoo much,
that they agreed t0 do things but still got left
out, and that the real problemwas the colour
of their eyes.

If you want my opinion, which admittedly
didn’t count for much when the BBC manda-
rins were weighing up the various options, |
would say that it wouldn't have mattered very
much if the BBC had chosen the Sinclair
rather than the Acorn Proton as the basis of
its central processor unit (CPY).

Bandwagon

That is, it wouldn't have mattered muchtothe
BBC or the people who watched The Compu-
ter Programme on television, or the people
who bought the BBC microcomputer. Things
would have happened differently, but in the
long run, the BBC micro must succeed just
because it is the BBC micro, because the
program will lead to sales, and becausé
everyone will jump on the bandwagon even-
tually.

However, it does matter, a lot, t0 Sinclair
and Acorn.

The most important thing about the BBC
micro itself is the fact that there will be
thousands and thousands of the thing. Not
many people really grasp how important that
is.

Take the Sinclair micro, the ZX81, now
probably the best known computer in Britain.
It is dismissed as an wgducational toy” by
many. It is categorised as a “programmable
calculator” by others. It is “not really a com-
puter”, most people agree, especially those
who don't really know what a computer is.

But early this year, there was a Sinclair Fair
in London.

On the face of it, & Sinclair Fairis a stupid
idea. Unlike a PET Show, where hundreds of

&S T ~




L -

Such companie
tor ted'

i a
8 fhaz‘ we




STANDARD KEYBOARD AND CASE

-FULLER FD SYSTEM FOR ZX80/ 81

THE MOST VERSATILE SYSTEM FOR EXPANDING YOUR ZX

Keyboard Only Available!
Built £24.95
Kit£18.95 (+P.P.80p)

This splendid keyboard and case houses your ZX81 printed
circuit board, which is simply screwed into place, the
keyboard plugs into the ZX. You can now enter data with
ease. The 40 key switch board is a custom unit not made up
out of other manufacturers parts. The keytops are our own
design and have the ZX Qwerty and functions foil printed
onto them. Access to the user port, TV, MIC, and ear sockets
are as per the ZX case.

Built keyboard and case £36.70 or £30.70 as a kit plus £2.10 postage

and packing.

The case is designed to house not only the keyboard and ZX
but also our motherboard, power supply, RAM cards and
two other boards, not necessarily of our manufacture. The
injection moulded case measures 200 mm x 350 mm x
60 mm and houses a 42 keyswitch board, the extra keys
can be assigned to other functions. The case is supplied
with a ““Power On’’ LED.

Built keyboard and case £39.95 or kit £33.95 plus £2.50 postage
and packing. Motherboards £15.95 plus 80p postage and packing.
16k RAM board £35.95. 64k RAM board £79.95.

Send SAE for details to:-

FULLER MICRO SYSTEMS, The ZX Centre,
Sweeting Street, Liverpool 2.

e = e
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It is still very much smaller than the BBC
machine in memory capacity, and rather ex-
pensive 10 expand, but the large number of
people who have already bought VICs aren't
going to throw it away because they have to
spend twice as much justto geta disk going.
The extra will still be less than switching to &
BBC machine.

Short supply

And, of course, the VIC’s volume means that
people will start making things for it. If you
have the two systems in front of you, then the
VIC plus the extras needed to make it as nice
as the BBC machine may look more expen-
sive. But since the BBC machine is still in
short supply, the VIC has a good head start,
and will keep it for a few months.

As an example of things that are inherently
nicer on the BBCPU, take the BASIC. The VIC
uses a slightly enhanced version of PET
BASIC, while the BBC has a farmore modern
version.

When PET BASIC came out, it was one of
the nicest things in the world, and it is still
nicer than some in many areas — but it did
come out four years ago. The resultisthatthe
VIC does nice things, like sound and colour —
put to use them, you have to be a numbers
magician, because they all require exactly
the right number to be POKEd into the right
memory location, to work.

By contrast, on the BBC machine, if you
find that you need to use a funny numbers
series you can actually define your own
BASIC function. If you need a constant sequ-
ence of funny numbers and actions and in-
puts, you can define your own procedure,
with a sensible name.

These things matter. At the moment, if you
read through a BBC program, you will find
that it is pretty hard to understand because
the machine has only 16 Kbytes in its small
A" form, or 32 Kbytes in the larger “B” form,
for programs. So, to keep the program com-
pact, programmers use tricks like putting lots
of statements on oné line, of abbreviating in-
structions, and of using shortnames for func-
tions and variables.

This makes somebody else’s program im-
possible t0 decipher without a lot of hard
work.

In five years' time, however, programs will
be a very great deal longer than they are
today. They will also need fixing a lot, be-
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cause the longer a program, the more faults it
has and the longer it takes to find them.

Structured programming

At that stage, a nice “gtructured” BASIC
program-on the BBC machine, or its grand-
daughter will be relatively easy to unders.
“Oh, | see what the programmer has done,”
you will say. “He's just stored all the inter-
mediate stuff under afile called Intermediate,
and uses a routine called Fetchto fetch it into
the data area.”

With the VIC, you will be reduced to won-
dering what the deuce POKE 36879,34 actu-
ally does to the USR routine which seems to
be causing the problem —you think. Thenyou
find it isn't that, anyway, and have to find
another theory. Perhaps it's what you do with
PEEK (6531) ... N0, NO, that's the fifth line on
the screen, isn't it?

This sort of thing is going to be a very seri-
ous problem for professional writers of prog-
rams, too. All you have to do to work it out, is
get a price quote on a memory chip.

Four years ago, 128 bytes of memory cost
afew pounds, and the idea of having enough
memory to run even the silly “Tiny" BASIC in-
terpreters that took over 4,000 bytes of space
was just a dream. Why, you would need
8,000 bytes before you could run any prog-
rams of your own!

So people happily designed systems
round chips with a maximurm of 65,536 bytes,
and the result is that less than half a decade
|ater, we are stuck with memories that take
only eight chips, each costing well under
£10, and could easily use four, eight or 32
times that amount of memory. And when that
memory comes along, it will be used with
similar recklessness.

The BBC's way of coping with the fact that
in five years' time, even three million charac-
ters will be starting to feel cramped (and will
only use 24 chips) is the Tube, which allows
the BBCPU to serve a more powerful
machine as a helpful slave, fetching and car-
rying messages to screens, disks and prin-
ters.

Upgrades

No doubt Commodore will have more than
one machine capable of fulfilling that gap,
put it won't be the VIC, simply because the
VIC's programming Janguage won't stand it.
Programs of 32 Kbytes can be as hard as you
like tosread and adapt, bt programs of three
megabytes need structure, organisation,
and ease of analysis.

Instead, people with VIC machines will buy
upgrades — the way people with VICs are
doing already. Things like Vickit, which is a
board that provides extra memory, extra

programming features, and help for the prog-
rammer (and dead cheap at £50, too0). And
people with the. BBCPU will be one move
ahead.

Similarly, it will be easier (I think) to link
BBC machines together, because the beast
has been designed around its own Econet
logic and software which will do the job. And
people with VICs will have to purchase add-
ons.

The unknowable question is: will all these
add-ons be equally good value — value like
Vickit seems to be? Or will they be confusing,
cause differences between users, and add to
the price of using & VIC?

I the latter, the BBC's care in choosing an
expandable system will have been worth
while.

That just looks at the conflict between VIC
and BBCPU. What about Atari? What about
Sinclair's new Spectrum? What about the
£200 system based on a 16-bit Motorola
chip, due out April next year, including col-
our, a modem, & megabyte of memory, and
allin a pocketabl_e case with a ten-hour re-
chargeable battery, and capable of sending
messages to your big disks at the office via
the mains?

No, | don’t know anybody doing that, but |
bet somebody is. And if you want to know
how the BBCPU fits into that kind of future,
write your own article, because frankly, your
guess as to how it will gois as good as mine..

Econet

My guess, since you insist, is that the BBC's
main significance will turn out to be the fact
that it got Britain's second most promising
microcomputer builder past the very difficult
phase of being a small, well-managed
partnership between Chris Curry and Her-
mann Hauser, into the properly-ﬁnanced,
corporately structured (and hopefully, also
well-managed) rival to America’s and
Japan's micro corporations.

| also think that the Econet is going to turn
out more important to the design of micros in
Britain (and anywhere else that the BBCPU
sells) than anything else about the machine.
That is despite the fact that I've already seen
a 32-bit micro running happily on the other
end of the Tube, using BBC colour and
graphics, in prototype form — something you
won't find any stand-alone systems doing
even based on Motorola 68000 chips or Intel
8086 chips.

And lastly, | think you shouldn’t believe
anything like half the strange stories you are
going to hear about fights between the BBC
and Acorn. But | do think you will hear a lot.
And, naturally, if | hear any good ones, 'l
pass themon....




This month we have a couple of financial util-
ity programs for the ZX81 which will prove of
interest if you ever have any money. They are
simple in their present form, and can easily
be tailored to your individual needs.

Home Accounts:

In its present form, the HOME ACCOUNTS
program allows you to manipulate six vari-
ables, as well as the balance (B). The vari-
ables, which are all elements of the array M,
are:

1 —cheques out

2 —credit cards

3 —rates

4 —mortgage

‘5 — standing orders

6 — monies in

You can easily modify the program to cater

for more elements, by changing the value of
M in line 40 to the number of elements you
want to have in array A, and by adding sub-

G
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Tim Hartnell develops two useful home utility programs to help you manage

2

routines to cater for them.

Lines 180 and 280 take the place of the
ON...GOSUB command found in many
BASICs. What it does, in this program, is
GOSUB the line number held within the brac-
kets with the value of F. That is, if F equals 4,
the program will GOSUB 360, because the
particular bracketed expression is (360 AND
F = 4). You can use this idea in any program
where you need an ON..GOTO or an
ON...GOSUB.

‘MONIES IN' is always shown as anegative
number, but you can fairly easily change it so
the display of this array element value is
shown as a positive number like the others.

The program explains itself as it runs. To
save the balance from an earlier run, use
GOTO 70, rather than RUN to get the prog-
ram underway. If you SAVE the program on
tape after running it, the balance will be
SAVEd, along with the program. The sample
run should make the operation of the prog-
ram clear.

Cheque Book:
The second program offers you four choices
when you first run the program:

1. CHEQUES WRITTEN which allows you to
enter details of cheques from your stubbs

2: DEPOSIT MADE — which enables you to do
the same thing with money in.

3. COPY TO PRINTER — which, of course,
dumps the screen contents to the ZX printer.
4. END PROGRAM — for a graceful exit.

Choices one and two of the menu allow you
to enter any number of amounts, one by one
(each followed by NEWLINE), then the letter
‘E’ to return to the main program.

Although the input routines at lines 1060
and 2070 are numerical, rather than for
strings, the ‘E’ is accepted, because E has
been assigned (to RND) in line 25.

If you wish to keep the final balance from
run to run, SAVE the program after using it,
then enter GOTO 52 instead of RUN.

THIS IS & FPERSONAL RCCOUNTS
PROGRAH

TQ SAUVE THE BALANCE AFTER BN

EEERREETER Ny e o)

1 - CHERUES
=2 - DEPGSIT MRDE
4

WRITTEN
TO PRINTER

ENTER AMQUNT OF DEFOSIT

RETURN TO MENU

£1175.42

G - COPY

ERRLIER RUN, USETES"SDESNRRTHER _ END PROGRAM
PRESS ANY KEY TO BEGIN

ENTER E TO

£1%673s
FERSONRL ACCOUNTS e

BRLANCE IS
RREUVIOUS BRALANCE - £@

1 = CHERUES QUT f£234.82 R MEN. e
-~y - = S
E=CREpET icoRRs 20s 1 - guesues unzrren
4 = MORTGAGE £255 5 I Cobv TO PRINTER
S m STANDING ORDERS £158 4 - END PROGRAM ¥
S MONTES ENIESSERa | T T T CEERSRE SR e e SR e
Yoo ENTER AMOUNT OF CHEQUE
BRLANCE £v02.51 Eriggn E TO END ENTRIES
£234.54
PERSOMAL ACCOUNTS 222 e
PREUIOUS BALANCE - £702.51 SHEBNCERT s ez aalas
1 w CHEQUES QUT_ £125 EEREREEEE MM R T
2 m CREDIT CRARDS £126
S BALEneEoo2ST :: pesRums pmETe
m MORTGRAGE £ =i L J
S m STANDING ORDERS £15@ ST ERak pgocg‘ggNTER
S am MONIES IN £-34 E Sc

SALANCE £956.84
Sample printout from program 1

FINAL BRLANCE IS £788.058

Sample printout from program 2
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your finances.

1@ REM CHEQUE BDOX

2@ REM (CJ HARTNELL J1&858&
25 LET E=RND

38 SCROLL

4@ PRINT “ENTER ERLANCE"™
q@ INFUT BSL

SCROLL
“"BALRANCE IS £

4

~J N o
(Raid foRull (k]

0~
@i
nin
0oy
D)
o0
]
el

=103 F'R INT "1 -~ CHEGLES MRITTTEN®
le@ SCROLL
1l1@ PRINT "2 - DEPQSIT MAaDE™
128 SCROLL
138 PRINT "3 - CORY T PRINTER"

149 SCROLL

15@ PRINT "4 - END PROGRAMY

J@@ INPUT MENU

S1@ GOSUE MENUx1Q@6

320 GOTOD 52

190@ SCROLL

IO R RT N e s e e s s e s e S
1920 SCROLL
193@ SCROLL
194@ FPRINT
UE"
1245 SCROLL

1852 PRINT "ENTER E TOQ ENMD ENTRIT

126@ INPUT CHE

1965 IF CHE=E THEN RETLIRN

107@ SCROLL

1@8@ LET BRAL=BRL-CHE

1388 PRINT “£".CHE

11@ GOTO 1060

2000 SCROLL

20100 PRINWERG S et e s oo s n s e
2020 SCROLL
2038 SCROLL
2840 PRINT

“"ENTER RMOUNT OF CHE®D

“ENTER AMOUNT OF DEPD

Sir'
205@ SCROLL
2060 PRINT “"ENTER E TO RETLIRBN TD
MENU
2865 SCROLL
ZR7e INPUT DEP
IF DEP=E THEN RETURN
PRINT "£'.DEP

LET BRAL=BAL +DER
GDTO 2065

LL
PRINT
STOPRP

“FINSBL BALANLCE IS £

Program 2

1@ REM HOME RCCOUNTS

28 REM (C) HARTNELL AND

3@ REM JONES 1982

+@ LET HM=5

S2@ DIM RiM)

5@ GOSUR 408

@ GOJUBR 232

LF5 PRINT "ANY CHARNGESE ¥ R N

8@ INPUT Z%

8@ IF Z=si="N'" THEN GOTDO 200

1@@ PRINT “NUMBERT"

185 INPUT K

1l@ IF K<l QR K>»M THEN GOTO 105

12@ PRINT “"ENTER RAMOUNT™

13 INPUT E

148@ IF K=6 THEN LET E=-E

1 H= e DO T oy R = I S =

160 GOTO 7€

17 PRINT F; *

18 GOsub (‘330 FIND F=11 +#(340 B8N
D F=2) + ({358 AND F=3) + (360 AND F=
4} + (3783 RAND F=5) + (3882 ANMD F=pf)

19@ PRINT TAB 4, "£“":AI(F1

2R PRINT "ENMTER SRALARY"

205 INPUT S

207 GOSUEBE 238

21@ LET R=5-T+B

215 PRINI “"BRICANCE £ R

22@ LET B=R

=225 3TOoR

=3@ LET T=@

232 CLS

2534 FPRINT AT 3.@; “"PERSONMAL AL

LNTS"

226 PRINT AT S5.0:"FREUIDUS BRALL
NEE = f R

24@ PRINT BT 7.8;

25@ FOR F=1 TGO H

270 PRINT F; " am';

256@ GOSUB (23@ AND F= 1l +[(340 AN
O F=2] + (358 AND F=3) + (366 AMD F=
41 +137@ AND F=51)+ 1388 AND F=£f)
PRINT * £ R (F1
LET T=T+RILF)

NEXT F
PRINT
RETURM

"CHEQUES DUT™;

N

"CREDIT CARDS';
RN
ﬂ"RHTES";
t
"MORTGARGE™
RETURN
PRIN; "‘STRNDING ORDERS"
"MONIES IN";
N

“"THIS IS A PERSONAL R
: "PROGRAM™

“"TOQ SRAUE THE RALANLOE
“"ERRLIER RUN, LISE GOT
» "THAN RUN™
“"PRESS ANY

+31@ FRINT

CCOUNTS"

145 PRINT
147 PRINT

KEY T RER

RETURN

Program 1
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ENCHTES

CRAY | :
BENCHTEST

Rod Peterwell tests one of the latest upmarket machines from the States.

Introduction

There's a lot of nonsense talked about perfor-
mance in computers. Is the 4MHz Zilog
Z-80A faster than a 2MHz MOS Technology
65027 In theory, yes: in practice, it depends
what you're doing with it and whether you can
get hold of them in the first place to compare
the two.

With that caveat in mind, we approached
this benchtest of the Cray 1 with a good deal
of healthy scepticism. After all, the advance
publicity sounds distinctly dodgy: the PR
blurb claimed that until a few months ago the
Cray 1 was the fastest computer in the world.

Now Control Data claims that position for
its even more unlikely sounding Cyber 205,
which the Met Office reckons is “about seven
times faster than any other existing
machine”. The Cyber 205 hits about 400 mill-
jon arithmetical operations per second; the
Cray 1 struggles a bit to do more than 80 mill-
ion or so per second. Still, as a measure of
comparison you might well have one of the
ageing IBM 370/168s that were so popular in
the early and mid 1970s: the Cray 1 has com-
puting power equivalent to about fifteen 370/
168s.

Hardware

There was a good deal of innocent fun when
the Cray arrived for its benchtest, partly be-
cause one of the two pantechnicons knocked
over four of the saplings that Islington’s new
SDP council recently planted outside the re-
viewer's home. Unloading the Cray was also
something of a job, with the crane finding
manoeuverability a touch tricky. But by tak-
ing out an upstairs window and a short sec-
tion of brickwork we were able to fly the
equipment in via the bedroom.

So what do you get for your money? The
basic Cray 1 consists of the CPU, power sup-
ply, cooling equipment (freon), one or more
minicomputers which act as front-end con-
soles for maintenance and job entry (we used
Once installed, the CRAY-1 looks a good deal better designed than most micros, a nifty little Data Eclipse), and two or more
and can make quite an attractive conversation piece. disk units.
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The CPU isn't as compact as it might be, in
our view, and frankly the design doesn't look
anywhere near as ergonomic as say the IBM
Personal Computer or the Sirius. The CPU
cabinet is round, for one thing, and that
means it doesn't fit easily into the odd spare
corner (unless you live on a lighthouse). It
also takes up 70 sq. ft. of floorspace, which
isn't bad for a mainframe but which can be a
mite awkward in the average first-floor flat.
Partly it needs so much space because it
stands on a 9ft diameter base. This is a bit ir-
ritating for stubbing your toes: but it is attrac-
tively padded with vinyl for you to sit on, and it
could easily make an interesting conversa-
tion piece.

The main part of the column is 4.5ft in
diameter and 6.5ft high. It consists of 24
‘chassis’ organised as upright wedges
radiating from the central pillar. It weighs
5.25tons.

Inside, things look a bit of a mess. There
are 1,662 plug-in modules of 113 different
types —enough circuitry to equate to 2.5 mill-
jon transistors — and it's all hard-wired, so
there's a lot of spaghetti in there. Still, Cray
reckons it's the neatest they could do.

The CPU comprises registers, 12 func-
tional units for parallel processing, and in-
struction buffers in its ‘computation’ section.
The memory section holds up to four million
64-bit words in bipolar chips (they're a bit fas-
ter than the more usual kind of MOS chips —
access time about 50 nanoseconds). And
there is an I/O section with 12 input and 12
output channels, all of which can be active at
‘he same time. They are quite fast, too: 16-bit
data can be transferred along them at 160
million bits per second, for instance, and it's
not really worth going faster than that be-
cause there isn't very much that you can plug
into a computer which works even that
quickly.

The Cray achieves its speed in four ways:
fast circuitry, big memory, vector arithmetic,
and parallel processing.

Faster circuitry obviously means faster
processing, and the 9MB memory on the
Cray 1 certainly cuts out the need for the kind
of disk swapping that many computers have
to do all the time to run decent-sized prog-
rams (they split programs into chunks and
bring just a module or two at a time into mem-
ory for execution. With 9MB the Cray can fitin
most programs without having to divide them
into manageable lumps).

The vector arithmetic is pretty neat. In a
conventional computer, calculations are per-
formed sequentially — typically with two num-
bers being sent from registers to the arithme-
tic processor which responds with a solution.
The Cray 1 can do that kind of work in any
case, using a set of registers it calls ‘scalar’
registers. But in addition it can take a set of
numbers (a vector) and perform calculations
with it on another vector: and while it might
not figure too much in your average Space In-
vaders game or sales analysis program, in
scientific and engineering work this vector
arithmetic is required with surprising fre-
quency.

To handle it the Cray 1 has special
hardware, special registers, and special in-
structions.

The parallel processing bit happens be-
cause inside the CPU there are a dozen inde-
pendent sub-processors all beavering away

was ‘helpful’ when assembling the kit.
simultaneously on address modifications, or
scalar, vector, or floating point arithmetic. So
up to 12 instructions may be executed at
once.

Operating System

The Cray Operating System, rather like CP/
M, manages the resources, supervises the
running jobs, and performs the 1/0O opera-
tions.

Cray says it deliberately kept the operating
system “straightforward and uncomplicated”
in order to minimise the system overhead.
Other people have called it “minimal”.

What actually happens is that you set up a
job — a program to be executed, say — and
enter it at a job entry station (which is typically
a minicomputer plugged into an I/O chan-
nel). The job sits around on disk until the
operating system decides it has the re-
sources available to execute it.

The operating system handles up to 63
multiprogrammed jobs at once, and it's basi-
cally a batch processor rather than a real-
time transaction-oriented machine. All pretty
basic stuff.

Talking of BASIC, one of the notable omis-
sions from the Cray is a decent Microsoft-
style BASIC interpreter. In fact you only get
two languages, and neither is BASIC — let
alone Comal, or Pilot, or Pascal, or even

! ; ™ N
Inside: the wiring looks ‘a bit of a mess’; our reviewer found that a soldering iron

Yer

Cobol. No, what Cray in its wisdom has de-
cided you shall have is an assembler plus
stodgy old Fortran. At least it has built-in vec-
tor management.

There isn't much else available in the way
of software. This is one of the perils of not opt-
ing for a standard OS; had Cray gone for
CP/M, say, or even CP/86, there would have
been a pool of high-quality programs in-
stantly available for the computer. As it is,
you'll probably have to write your own.

Documentation

The 43 manuals arrived the day before the
Cray in a separate truck, so we were able to
get stuck into them before the computer ar-
rived. In general they were OK.

Expansion

In the middle-term, the Cray looks quite ver-
satile. Four million words of memory is equi-
valent to 32 million bytes, and that ought to be
enough for anyone. The 12 1/O channels
mean you can attach six front-end controllers
of various kinds and then hang on disks, ter-
minals, light pens or whatever your heart's
content (or to your front-end’s capacity).

No problems about the future, either. While
Cray's corporate HQ is in charming Mendota
Heights, Minnesota, and the software people
are in delightful Boulder, Colorado, the de-
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Continuing our series of explanations
for newcomers, Chris Preston shows
how the operation of a microcomputer

can best be understood by breaking it
up into smaller ‘black boxes’.

V

4

h

In last month’s article, we set a problem in logic design. You
were asked to add an extra feature to our piece of equipment
to allow an operator to turn the motor on regardless of the
state of the time switch. Before writing down a circuit, we
should try to describe the logic in words and then in an equa-
tion. We want the motor to be on if the time switch is on or the
manual switch is on, but not if the door is open. Using the
same signal names as last month, but adding the new line
MANUAL for the manual switch, we can express the circuit
with this equation:

MOTORON = (TIMEON V MANUAL) A DOOROPEN
Notice that we can use brackets to enforce a priority just as

we do when writing mathematical expressions in BASIC. Now
at last we come to the circuit:

TIMEON
MANUAL E F >— MOTORON

DOOROPEN

MOTOR
CONTROLLER

DIAGRAM 1

Hands up all those who got it right? Very good!

Now to this month’s business. In the first article in this
series, we looked at some of the most basic chips used in
computers. This month, we will start with the large black box
labelled ‘Computer’ and break it down into smaller units ‘Pro-
cessors’, ‘Memory’ and so on. These are still black boxes, but
smaller ones anyway!

The illustration below is a block diagram of a computer
showing the main elements which go to make it up.

HARDWARI

CPU MEMORY 1/0
L LU 1) 1 | |
DATA BUS
ADDRESS BUS
CONTROL BUS
DIAGRAM 2
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CPU

This is the Central Processing Unit which is the heart of the
computer. It might be the smallest of micros or the largest
mainframe processor and it controls all the activity within the
computer through the three buses.

Data Bus

The data bus carries information around the computer. ‘Data’
in this sense means program as well a proper data. Data flow
around the computer is always either from the CPU (writing)
or to the CPU (reading). In a simple microcomputer, data
cannot flow from one peripheral to another without going
through the CPU.

Address Bus

The address bus is used by the CPU to identify which part of
the computer it wishes to talk to. An address may correspond
to a memory location, or part of the screen, or the keyboard,
depending upon the design of the computer.

Control Bus
The control bus consists of a collection of lines used to control
the running of the machine. The actual lines in this bus de-
pend very much upon the CPU which is being used, butthere
are only two which we need to worry about here. The first of
these is the READ/WRITE line. This is an output from the CPU
and is used to tell a peripheral whether the CPU is going to
write some data or expects a byte of data to be sent to it.
The other important control line is RESET. Many compli-
cated chips such as the CPU have a RESET input to putthem
into a known state. This is always done when the machine is
first turned on, because otherwise the conditions of the pro-
cessor and all its anciliary chips would be completely random
when you first turned on, and the chances of being able to do
anything useful would be very small indeed!

Memory

Under the heading “memory” we include both Random
Access Memory (RAM) used for storing data, and Read-Only
Memory (ROM) which is often used for BASIC and the operat-
ing system. The memory is connected to the address and
data buses, and also one of the lines in the control bus, R/W,
which tells the memory whether we are writing to it or reading
from it. Here is a typical RAM chip:

Ao Do
Al D1
A2 D2
A3 D3
A4 D4
A5 D5
A6 D6
A7 D7
A8
A9
A10
A1l
CS
R/W

DIAGRAM 3

VORKS

This chip has a 4 kbyte organisation, so we need eight data
lines, DO to D7, and 12 address lines, A0 to A11. As thisis a
RAM chip, we need another line to tell the chip whether we
are reading it or writing to it. This is the READ/WRITE (R/W)
line which of course is not found on a ROM chip. In a compu-
ter there will be many RAM chips, all connected to the data
bus. However, we only want one chip at atime to be active, so
each chip has a CHIP SELECT input, or CS for short. If this
input is false, the chip will go to sleep and not affect any other
transfers taking place.

Unfortunately, there is a little complication here. Up to
now, we have only considered so-called positive logic, which
istosaythatifalineisa1itistrue, andifa0itis false. We now
how to learn that some lines are the other way round! If a line
has a bar over it like CS, then it is true when 0 and false when
1! This is called negative logic. It does in fact make life a lot
easier when designing certain types of circuit, but at the mo-
ment we will just have to put up with it. What it boils down to is
that some chips are selected when a particular chip select
input is low. A chip may in fact have two or three chip select
inputs, of which some will be active low (like this chip) and
some active high, which means that the chip will be selected if
we put a 1 on the input. Such a chip has to have all the chip
select inputs true before it is selected. This is because in a
complicated circuit, we may have several lines to select a
chip some of which will be active high and some active low.
We can save on inverters if the chip manufacturer has pro-
vided some inputs of each type. Any unused chip select in-
puts can be wired permanently high or low, depending upon
their type. ;

In last month’s article, we saw how a decoder chip can
be used to produce 8 select signals from 3 lines on the ad-
dress bus. Here we see a decoder actually being used in a
memory circuit. We have only shown 3 RAM chips — to keep
things simple.

o
a

A2 a1
A1
A0 Qo
d L B
b4 1 B
afjq<ji<
cs cs cs
RAM 0 RAM 1 RAM 2
ADDRESS BUS A0-—A11 AO-A11 A0-A11
0- SFFF $1000— $2000 —
2 S1FFF S2FFF
llod AW RIW RIW

DATA BUS

Diagram 4

We can see that the bottom (least significant) twelve
lines of the address bus go to each of the RAM chips, and are
used to select a particular element in the chip. Which chip re-
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HARDWARE - HOW IT WORKS

sponds depends upon A12 — A14, which select one of the
eight RAM chips. If the CPU puts out an address $2147, then
A12 — A14 form the number 2, which selects chip number 2.
The lower 12 bits are used to select location $147 in that chip.

Input/Output

The 1/O section comprises all communication between the
computer and the outside world. It will consist of a screen and
keyboard as a minimum, as well as possibly a printer and disk
drive. This is the most difficult section of all to characterise, as
there is a tremendous variety of systems in use —more or less
one for each machine!

To avoid the accusation of being biased towards any
particular machine (heaven forbid!) we will once again look at
a proverbial ‘hypothetical example'. Just to make it a little dif-
ferent from the normal run-of-the-mill micro, we are going to
hang a paper tape reader onto our computer.

This paper tape reader occupies two addresses, $2000
and $2001. $2000 is the address we get data from the reader,
and $2001 is a ‘status’ byte. A paper tape reader is a very
slow peripheral (the only slower input device is a keyboard!),
so the computer will need to wait for the reader. To help the
computer know when its character is ready, the reader pro-
duces a ‘READY’ signal which a programmer can test in the
status byte.

X1

Q7 D7 DATA
DATA BUS OUTPUT
Qo Do
XA
PAPER TAPE
READER
Q7
X2
Qo
D7 READY
cs
A0
Qo
ADDRESS BUS A12-A14 A1l Q2
A2
74138

DIAGRAM 5

The chips X1 and X2 are new type which we have not met
before, called a buffer. A buffer has 8 inputs, DO — D7, and 8
outputs Q0 — Q7. When CHIP SELECT is true, the data on the
input lines is passed to the outputs. Its use here is to isolate
the reader from the data bus whenitis not being accessed by
the CPU. A BASIC program to get data from the reader would
look something like this:

100 IF PEEK (8193) = 0 THEN 100
110 PRINT PEEK (8192)
120 GOTO 100

CPU

The internals of even the simplest microprocessor are incred-
ibly complex, running to hundreds or even thousands of
gates. We shall not even attempt an explanation of how a pro-
cessor works until next issue, but for the time being we are

going to look at quite a simple circuit, built up from gates we
covered in the first article, which forms the basis of an arith-
metic processor. This is a circuit to perform the addition oper-
ation.

Once again, before delving into the circuit, we have to
decide what we want it to do. The simplest possible adder will
just add two bits together to produce a 1 bit sum and a one bit
carry. Here is the truth table for the addition operation:

A B SUM CARRY
0 0 0 0
0 1 1 0
1 0 1 0
1 1 1 1

If we look at the SUM and CARRY columns, we can see
that the SUM is just the exclusive-OR of the two inputs, and
CARRY is the AND of the two inputs. We can now design our
circuit, which is called a half-adder.

; T ) SUM

CARRY

DIAGRAM 6

Of course, in any practical application, we will need to be
able to add more than one bit at a time; a typical micro works
in 8-bit units. To do this, we need to cascade several adders,
one for each bit, but this (of course!) introduces an extracom-
plication: each adder now has to accept as an input the carry
out from the previous bit. To do this we have to turn our half-
adder into a full adder:

A B CARRY SUM CARRY

IN out
0

~ 2002 —20O0
Lo a0 t20
U Ll o600

1
0
1
0
1
0
1

Here is the circuit of a full adder:

CARRY IN

A D ) ——sum

Ll ) CARRY

DIAGRAM 7

Now we have a one bit adder, how can we connect them up to
make an n-bit adder? Here is a simple system for 3 bits:
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B2 A2 B1 A1 BO A0

FULL ADDER FULL ADDER FULL ADDER
CARRY CARRY CARRY CARRY CARRY CARRY 0
ouT IN ouT IN ouT IN
SUM SUM | SUM
CARRY Ss2 S1 S0

DIAGRAM 8

This is in fact not really a practical system for a computer for
two reasons. First — each stage has to wait for the previous
one to finish its calculation (even the simplest of gates takes
some time to produce an output) a 16-bit adder would be very
slow, almost .5 microseconds using standard chips, which is
too slow, believe it or not, to be of any use! The second draw-
back is that the latest adder will produce an output im-
mediately, depending upon its inputs, but this will not neces-
sarily be correct until all the carries have been worked out in
the earlier stages. This can result in the various output lines
changing state while the circuit is calculating, which can be
very confusing to any ciurcuits connecated to those outputs.
This leads to the name for this type of adder: a ripple adder,
because the carry travels through the unit like a ripple on a
pond. “It is beyond the purview of my department”, as they
say in the Civil Service, to go into all the clever ways of impro-
ving this simple circuit, but suffice it to say that it is possible to
build a 16-bit adder which gives a result in less than .1 mic-
roseconds using easily obtainable chips.

Next month we shall be looking at the internal structure of
a CPU — and how it can be broken down into simple units,
similar to the ones examined above.

Gremlins

Our sincere apologies on behalf of the gremlins concerned to
all readers who were confused by the missing symbols in last
month's explanations. Corrected versions of the relevant sec-
tions of text are reproduced below:-

A B Q Q=AA B
0 0 0

0 1 0

1 0 0 Truthtable

1 1 1 for AND gate
A B 0 Q=Av B
0 0 0

0 1 1 Truth table

1 0 1 for OR gate

1 1 1

The two symbbls A and Vv arevery easily confused.
The method | have found easiest isthat A looks like an ‘n’,
which is the middle of aNd. If you can remember this, then
V must be OR by the process or elimination.

MOTORON = TIMEON A DOOROPEN

In other words, we say “"MOTORON equals TIMEON and not
DOOROPEN"

A B Q Q=A~B

0 0 0 Truthtable

0 1 1 for exclusive-OR
1 0 1 gate (7486)

1 1 0

A B Q Q=(A A B)

0 0 1

0 1 1 Truth table

1 0 1 for NAND gate

1 1 0

” L—\,, Lo S f]

your third and greatest wish!

The new Genie III surpasses evenits
predecessors by harmessing all the benefits of
modermn, professional microcomputing in one unit.

Versatility.

Software availability is exceptionally good - in
fact the Genie III has more software available
than any of its competitors. And even if you
don’t want to use a ready made business
package, with the Genie III you can write your
own! The Genie Il is fully operational in
either CP/M, or level Il basic. It has a built-in
screen, 64K RAM, and dual disk drive with
730K storage capacity, all incorporated in its
compactand attractive casing.

Speed.

The new Genie Il is an obedient slave in the
office, quickly and quietly taking care ofall
your routine work, from printed invoices,
mailing lists and letters to stock control.

Economy and simplicity.
It all costs less than a new office junior, yetit's

simple enough to operate, and comes complete
with a teaching programme to show you how.

(] 0qg 0
Reliability.
Your Genie Il is reliable too, manufactured to
the most stringent standards with top quality
components. And even in the unlikely event
that your Genie should ever temporarily fail to
please you are assured of very fast, competent
service because the Genie IIl is only available
from our specially selected SUPERDEALERS.
Dealers whose technical expertise and
experience in the fields of installation,
software availability and repair is proven.

Software.

Finally, it's compatibility with CP/M or Level II

BASIC means there is more Software available for

Genie Il than any other comparable system!
Sole UK. Importers:

S

‘\/1 O ! /[ HJ

| J;\\U‘/\

Chesterfield Road, Matlock, Derbyshire DE4 5LE.
Tel: 0629 4995. Telex: 377482 Lowlec G.
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0ZZ the best information han-
dling program yet? - How to
choose a printer - Critical
Guide to Printers - Commo-
dore’s 1 megabyte Disk Drive:
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Feb/March 1981
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and how to use it - Easier disk
handling with Turnkey ROMs -
All you need to know about
communications - Reports on
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ducts - Colour for the PET -
Free: a two line word process-
ing program - Dipping into ma-
chine code - Index to Vol. 1 -
The Assembler Chip - does it
work?

April 1981

What Commodore didn't tell
you about the Super PET -
Guide to Business Software -
How to buy a computer - All
you need to know about multi-

user systems - MUPET profile -
Report on the Multi-PET Sys-
tem - How to use cassette files
- VIC in Vegas - The Great
Computer Quiz - Inside the VIC
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Type? - PROKIT: programming
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Why VIC is the Best Home
Computer yet - How to Protect
Programs against Piracy -
Screen Scratchpad program
listing - Interfaces Explained -
Critical Guide to Computer
Books - Animating PET (with
program listing) - My First Four
Days with VIC - Pilot language
Explained - How to use sub-
routines - plus software re-
views.
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gram predicts whereabouts of
missing Earl - ' Software
Awards: Programs of the Year
for different micros - How to
choose a Cheap Computer -
Checkmate! Two top chess
programs battle it out - Finan-
cial Modelling on Micros -
Prestel on PET - How to write
programs others can under-
stand - Bernard Levin tests the
Bionic Briefcase -How to Buy a
Printer - Sorts Explained - PET
programming problems soved
- How BASIC Works
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September 1981

Computing on Citizens Band
Radio — Do You Need Disk —
How much does Big Brother's
computer know about You? —
The True History of Microcom-
puters — Compleat Computer
Crib Sheet — Silicon Office:
Most Sophisticated program
yet — Plug-in Programs for PET
— How to write structured prog-
rams — Computer writes Daily
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October 1981

Computers That Talk — Which
Computer Should | Buy? — The
Naughtiest Program " in the
World — IBM's Personal Com-
puter — Beginners Guide to
Personal Computing — What is
CP/M? — How the KGB Steal
Chips — Graphics for Sinclair
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— Computer Psychiatrist prog-
ram listing.
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A spec1al preview of the
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NEW PETS & VICS

to be unvelled at Co

After a barrage of intense press specula-
tion, contradictory reports and conflicting
brand-names, Commodore has finally
disclosed exactly which of its new range
of computers are to be unveiled at the 3rd
International Commodore Show at the
Cunard Hotel in June.

* The VIC 10 — otherwise, but incorrectly it
seems, known as the Ultimax — WILL be on
show.

* The Commodore 64 WILL be on show.

* The Commodore 500 and 700 series —
otherwise known, incorrectly it seems — as
either the Commodore 2 or the ‘Porsche PET’
WILL be on show.

* The VIC 40 WON'T be on show — and any-
way it will probably be called the VIC 30!

Confused? Never mind. What this amounts
to, when all the dust has settled, is a radical,
comprehensive attack by Commodore on all
areas of the micro market, from the top end of
the business to the bottom end of latter-day
toy town.

It is a vigorous attempt to maintain its
‘brand-leading’ status, as marketing man-
ager John Baxter calls it, in the UK. Despite
the incursions of Sinclair, and the likely incur-
sions of IBM and all the others, Commodore
is still doing well and hopes to continue to do
SO.

Only time will tell if its hopes are justified.

‘The micro market is such a huge great
market," explains Baxter. ‘Micros are now
getting so powerful they're impinging on the
mini computers in terms of power and capa-
bility.’

Against this background, Baxter claims
that he ‘welcomes’ competitors. ‘We expect
to maintain our brand-leading position.” As
an indication of Commodore’s prosperity, he
says that its turnover for this year is running at
about £30 million. ‘That is a growth of 111%
on last year.'

‘Our products are still the best selling
machines for business and education,” he
claims. ‘We're even outselling Acorn to
schools.’

At the same time, with the VIC 10, Commo-
dore is hoping to cash in on the domestic
games market which Sinclair has so suc-
cessfully stitched up, closely foliowed by
Atari et al.

f:

The New Computers

The VIC 10 will have music synthesising func-
tions, as well a colour graphics, and will sell
at under £100. The music synthesiser has
three voices, programmable tones, wave
shaping and noise generator. Plug in car-
tridges, joysticks, paddles and light pen are
additional features. It has 2K of RAM.

The Commodore 64 will be like a VIC 30 but
with 64K of memory. There is some disagree-
%qnt within Commodore, it seems, as to

ewmer this fits in at the bottom end of the
business market or at the top of the personal
market. Baxter says the latter. It will sell at
about £400.

This leaves the 500 and 700 series to at-
tack the business market. At the lower end,
the 500 series will come in three versions:
505 (64K); 510 (128K) and 520 (256K). The
505 will sell at about £695.

Baxter describes these as ‘40 column col-
our machines, with high-resolution graphics,
built-in IEEE and RS232 and space for a sec-
ond processor (!). It will have 10 function
keys, a standard gqwerty keyboard with a
separate numeric keyboard.’ In addition, the
500 range is expandable to 750K. Baxter

mmodore Show

conceives of it as replacing the 4000 range.

Right at the top comes the 700 series. This
will come in two versions: the 710 (128K) and
the 720 (256K). The former will sell at £995,
the latter at £1595.

Baxter characterises these as 80 column
business machines with separate
keyboards, both with monitors with tilt and
swivel screens. The 720 will have in-built dual
disk drives. The 700 series will be expand-
able up to one megabyte, he says.

The title of '‘Porsche-PET is being dis-
creetly back-peddied since Commodore
dropped the original Porsche design.

Won't even Commodore be overstretching
itself with such a wide range? Baxter thinks
not: ‘The Ultimax and the VIC are retail-type
products, but for the business systems it's a
totally different market. We have separate
sales organisations to handle the different
markets.

‘There's absolutely no chance of us going
bust.’

The VIC-20 will, of course, be on show,
possibly (hint! hint!) at an even lower price
than before....

Thlrd International Commodore Exhibition

NEW PET
NETWORK,

DISKS,
& PRINTER

In the wake of its new range of computers,
Commaodore is about to launch some impor-
tant new accessories.

Perhaps the most significant of these is
Keynet, a local networking system which will
link up any 3000, 4000 or 8032-type Commo-
dore machines, as well as some 2000 series
equipment.

‘It is a major advance in local networking
systems,’ claims Commodore. ‘The overall
length of the network can be as much as 1.8
kilometers. Depending on distance, as many
as 200 systems can be linked.’

Keynet is also cheap, easy to install, use
and maintain, according to Commodore bof-
fins.

And it will offer the advantages of existing
network products. These are, of course, the
ability to use and access common data
bases and programs, as well as printers. The
applications areas range from schools to
warehouses.

One computer in the network is the ‘master’
and the others the ‘slaves’. Any one of the
compatible computers can be the master.
The systems on the network do not all have to
be of the same model. ‘Keynet will run satis-
factorily with any combination,’ says Commo-
dore.

In addition, any Commodore mass storage
device may be used with Keynet, including
4040, 8050, 8250 disk units, 9060, 9090,
Shark 22 and Shark 30 hard disk units. Any
other Commodore peripheral may be at-
tached to the network.

The hardware consists of a printed circuit
board for each computer in the network.
There is some ‘simple’ software to open
shared files. Other operations are handled by
Eprom firmware. Speed will be 250 kilobaud.
‘Existing software will only require minor
changes to allow it to be run on the network,’
claims Commodore. Security is also a feature
it stresses.

Commodore 8300 Printer
This may well also appear at the Show. Com-
modore describes it as ‘a letter quality daisy

See page 4, column 4

£15

(all inclusive)

WIRT

microsystems
12 Alleyn cres.
London SE21

JFREE LEAFLE
AVAILABLE

For 3000 and
4000 (9”screen)
series PETs.

Fits in socket
UD3 (others are
available).
Compatible with
Toolkit & DOS.

continuously - starting at any line.

* Reverse line numbers.
*Space between BASIC lines.
*Indent second line.

KeyChip is a 4k chip which provides a large number of functions to simplify
writing and debugging BASIC programs. The functions are activated by pres-
sing the left shift key and one other key. It comes with professionally pro-
duced documentation & laminated labels for new functions of the top keys.
*LIST scroll BASIC program up or down - one line at a time or B

These fearurec' available while scrolling program:

*New cursor-control chars.
*Jump to new program line.
«Variable speed scroll.

sionis £1.

*SCREENSAVE store up to 10 different screen areas (or part
of screen areas) & recall instantly + other
features too numerous to mention.

Slough 79292.

*Delete REMs and/or spaces from program.

*Scroll screen up or down.

*Delete line right or left of cursor.

*Instantly change to alternative character set.

*/nstantin/out of programmed cursor mode.

*Print contents of screen on printer (either char. set)

*Regain control if cursor-move keys produce chars. on screen.
*Move cursor up /down left/right in half-screen jumps.
*Auto-repeat all /some keys - variable - no cursor flash when on etc.

*Open up blank line on screen or close up screen.
*Change 80-char. line to two 40<har. lines & vice versa.
*Delete screen above/below cursor, or from line to line.
*Delete BASIC line right/left of cursor (ignoring line numbers).

*Call up to 10 of your own machine code subroutines.

ABOUT
THE SHOW

The third International Commodore Show will
be held at the Cunard International Hotel,
Hammersmith, London W.6. for three days
commencing June 3rd.

Open hours are from midday until 6 p.m. on
the Thursday; 10 a.m. until 6 p.m. on Friday,
and 10 a.m. until 5 p.m. on Saturday. Admis-

More than fifty companies will be exhibiting
peripherals and software for the best-selling
Commodore PET and VIC computers. Details
on the following pages.

Advance tickets are available from the
Commodore Information Centre at 675 Ajax
Avenue, Trading Estate, Slough, Berks. Tel:
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“The PET Companion” is
a fascinating collection of
essential PET information

Please rush me a copy of the PET Companion
[ ]Ienclose cheque/postal order/money order

“Every PET owner
should read it”

Chuck P eddle, Inventor of the PET

Some of the topics covered:

PROGRAMMING THE PET HARDWARE REPORTS

Double Density Plotting The New ROM Set
Modular Programming CBM 8032 SuperPET
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Commodore promises that this will be ‘the
biggest and best' Commodore Show yet.

It is expecting over 20,000 visitors to flock
to the Cunard Hotel, Hammersmith, London,
between the 3rd and 5th of June, compared
to 11,500 last year.

There will be over 100 exhibitors, all with
products or systemns that lock into the now
considerable Commodore empire. This rep-
resents a 20%—-30% increase on last year's
user base

In all, the exhibition will occupy over 18,000
square feet, a large part of which Commo-
dore has given over to an Information
Technology 82 stand-cum-massive-com-
plex. This will include a video theatre, with
non-stop films about the growing influence of
the microcomputer in all walks of life.

Commodore will run specialist seminars
throughout the show —‘designed to introduce
businessmen and other professional people
to the world of microcomputers.’

Eccentric VIP
Jim Butterfield, well-known Commodore guru
and eccentric, will be among the very-impor-

microlacts

The Hallmark of Good Software

The micro miracle

Today’s computers are mudern day miracles! Fantastic
advances in the computer industry in recent years have COMMODORE

brought about a new ‘breed’ of computers — the micro. PET
Compact, yet extremely powerful, the micros have placed

incredible computing power well within the reach of most

businesses at a price thought impossible a couple of years

ago.

Along with these high technological advances has followed

the development of sophisticated programs for accounting

and other procedures, designed in such a way that

inexperienced people can operate the systems with a

minimum of training. Thus, with the combination of the right
program and the right computer system, every small to
medium business can benefit enormously with its very own
computer at a surprisingly low cost.

It was with this in mind that MICROFACTS was developed — a
truly elegant program with the right combination of simplicity
and power. So simple that anyone without prior computer
experience can operate it, but so powerful in its operations
that it compares with some of the larger systems at three times
its price.

— SALES LEDGER — OPEN ITEM — ONE SET OF DISKS

— PURCHASE LEDGER —LARGE CAPACITIES — SIMPLE TO OPERATE
— NORMINAL & VAT LEDGER — MULTI-LEDGERS — POWERFUL

— SALES INVOICING —MULTI-COMPANIES
- STOCK

MMS Ltd.,

SEE US AT THE PET SHOW Ketwell House,

OR CONTACT US AT— Bedford MK40 2RR

Tel. (0234) 40601
Telex 826311

Computer Systems

— PERIOD END AUDIT REPORTS

75-79 Tavistock Street,

HOW IT ALL BEGAN.....

tant-persons on show. One of the feremost
authorities on the PET, he is always good for a
few stumulating views.

This is the third Commodore Show, more
affectionately known in previous years as the
PET Show. Perhaps it is significant that this
title is not in favour these days. The need to
create a nice friendly atmosphere that in-
spired the name ‘PET" in 1978 has now given
way to the need for a more serious image.

As the years go by, and the micro user
base becomes larger and more discerning,
the emphasis has shifted from assuaging
fears about computers in general to assuag-
ing fears that they will do, in fact, what the
makers claim.

It's getting harder to pull the wool over
users eyes, and the micro companies have
responded — Commodore included — by a
more hard-headed, business image.

This may be a shame, at least as far as the
show goes. The ‘good fun’image which it es-
tablished two years ago at the Cafe Royal
may now give way to a much bigger, al-
together more serious enterprise.

This special preview of the 3rd International
Commodore Show was edited by Chris
Barnard, and published by Printout Publica-

tions, P.O. Box 2, Goring, Reading RG8 9LN,
telephone 049162 — 798.

VIC
GOODIES
AT LOW
COST

Stack Computers will be showing their latest
range of what they call ‘flexible, low-cost
add-ons’ for the VIC 20

For example, ‘Storeboard’. This is a re-
markable new ‘start-small (and cheap),
grow-big-later’ concept for memory expan-
sion on the VIC.

Stack claims that it has already enjoyed
large success with this product. ‘The unit pro-
vides for continued expansion up to VIC's full
capacity. All programming and graphics are
made to be easily accessible, whilst still not
tieing up the memory port.’

Stack reckon their success is due to their
fleet-footedness in jumping into the VIC mar-
ket before their competitors with 20 add-on
items, a range which they are constantly
adding to.

‘We've outpaced and outperformed our
competitors whilst undercutting in price,’ is
their grand claim, one that doubtless will be
disputed by the many other firms seeking to
cling on to the same bandwagon.

On show for the first time will be some new
extensions to the list, promises Stack, ‘in-
cluding a multi-slot expansion for only £30."
Stack will be demonstrating and explaining
its products at the show, with a special come-
on of ‘show-only’ prices as well as the usual
alcoholic blandishments, no doubt.



STOCKUNDER
CONTROL

When hard times like these are upon us, it is
vital for small companies that they do not
waste a penny more than they need to in
holding stock. Efficient monitoring of stock
levels can mean the difference between sur-
vival and bankruptcy — at least, that's how the
story goes.

To this end, purveyors of business sys-
tems, Dataview, will be showing its stock
management system ‘Stockaid’.

Stockaid handles normal stock recording
features, such as issues, ordering,
deliveries, reservations, returned goods,
adding or deleting items, amending existing
records and stock enquiry.

Using a Commodore 8050 disk-drive, 3800
stock items can be handled with no ex-
change of disk. Using a Mator Shark over
30,000 items can be handled, says
Dataview.

For management, this package provides
various facilities, including automatic calcu-
lation of re-order levels and economic order
quantities, slow moving item analysis, out-
standing orders report and other kinds of
analysis.

BIGGER, BETTER
RECORD SYSTEM

Compsoft will be showing its new version of
DMS, arecords management system which it
claims is ‘the most popular in the UK".

The new release is a complete re-write,
says Compsoft, with its own mini
wordprocessor. It is available only for CBM
8032 or 8096 systems.

‘More detailed records can be kept,’ says
Compsoft, ‘selection and sorting is more
powerful, and there is a full-blown report
generator. Other new facilities include a
proper date program, easier calculation
routines, multiple files per disk, and free text
searching.

‘The manual now has a training guide.
Training can also be supplemented at Com-
psoft's training centre near Guildford.’

The mini word-processor is revolutionary,
according to Compsoft. ‘Simple to learn and
operate, it will deal with mailing more effi-
ciently than ever before. Now users can write
the standard letters within DMS, select the re-
cords to merge with them, and within minutes
have set up a speedy and clever mailing op-
eration.

‘This is ideal for anyone wishing to do client
or customer mailing, renewal or subscription
reminders, recall patients, make announce-
ments and so on.’

The recommended retail price will be
£290. Compsoft stresses the user friendli-
ness of DMS. It has achieved over 3000 in-
stallations to date, has a user club, and is av-
ailable in Swedish and German translations.

“IT WILL
INTERFACE
TO ANYTHING”

‘It's ultra-safe.’

That's the message that John Chew wants
to get across about Kingston Computer's
new interface unit called ‘Dialogue’.

‘Dialogue’ will be launched, together with
three other products, at the show.

Chew makes a multiplicity of claims about
this unit. ‘It's the first split-speed interface
that we know of," he says, meaning that it can
talk at one speed and listen at another. ‘It will
interface a PET to anything,’ he adds, either
to peripherals or machine to machine. This
includes Centronics equipment and RS232C
emulation with opto isolation.

Chew says he has been working with
British Telecom to get this product up to re-
quired standards.

For users, it means the possibility of going
into robotics, using a computer to drive and
manipulate mains motors. It could also pro-
vide a direct Telex link-up.

These, together with echo capability for
error detection for communications tasks,
are only a selection of functions which Chew
claims for the Dialogue ‘all in one box’. It will
sell at £199.95.

Other products North Yorkshire-based
Kingston Computers will be launching at the
show will be ‘Secure’, an encryption system
for ‘everyman’, and two remote control mains
controlling devices called ‘Mate’ and ‘Team'.
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COMPUTERIZED ADMINISTRATOR
FOR BUSINESS

Simultaneous to the PET Show is the an-
nouncement by Stage One of Administrator
I, an extension of its ‘internationally ac-
cepted and highly praised’ commercial ap-
plications generator.

The Administrator Il boasts new facilities,
allowing system changes after the applica-
tion has been set up. Also, large volumes of
information can be put into a ‘daily journal file'
for subsequent printing and merging with
multiple volumes of master files.

Also new is the facility to amend transac-
tional data.

The Administrator, says Stage One, ‘allows
the average person to set up their own appli-
cations.’ The variety of possible applications
is multifarious, covering a range of specific

professions, like travel agents, doctors, es-
tate agents as well as general applications
such as invoicing, mailing, stock control, and
many more.

‘The unique facility of the Administrator,’
claims Stage One, ‘is its ability to store un-
limited amounts of transaction information.’

Also on show will be versions of Adminis-
trator for the CBM 8096 and for the Mator
Shark, ‘providing large systems capability at
microcomputer prices. The Administrator
provides for a combination of data and word
processing, together with facilities such as
“wild card” searching of master and text re-
cords.’

Two new Administrator systems will be on
show. File Administrator is a simplified filing

system for single record file structures. The
Administrator Accounting System ‘provides
full open item accounting facilities for the
small business’. This system offers a range of
invoicing routines and accounting up to trial
balance.

Stage One reports 700 sales of the Ad-
ministrator in six months. ‘The Administrator
is a tried-and-tested general purpose range
of programs which are now working in busi-
ness and commerce throughout the world,’
they say.

Itis a concept which gives the user the op-
portunity to tailor his own system to his own
requirements and is one of a family of highly
compatible software products.’

information
system

The only transactional

THE ADMINISTRATOR

TYPICAL LIST OF APPLICATIONS

Appointments Planning  Office Administration

Bank Accounting Parts List
Bonus Schemes Personnel Records
Book Keeping Petty Cash Ledger
Bureaux de Change Plant/Asset Register
Contract Costing Portfolio Management
Cost Ledgers Price Lists
Credit Control Property Management
Customer Files Purchase Ledger
Diaries Rota Planning
Equipment Leasing/ Route Planning
Rental/HP

Royalty Payments
Sales/Purchase order files

Estate Agents
Estate Management

Expense Accounting Service Records
Invoicing Statistics

Job Costing Stock Control
Mailing Test Data Storage

Medical Records Theatre Event Costing
Membership Accounting  Time Costing
Name & Address files Vehicle Costing

and many others

The Businessmans Dream

TRGE ONE SOFTWRARE

300 Ashley Rd. Parkstone

Come and meet the
Administrator
on Stand 32 at the
3rd International Commodore
Show, Cunard Hotel,
Hammersmith.
June 3rd-5th 1982

Poole Dorset 0202 -735656




Ploass
prices.

best deals around !

S CBM 4016 — 16K 12" Screen 40 Col, Computer
oW ¥ CBM 4082 — 83K 12" Saresn 40 Col. Computer
“oow®  CBM 2081 — 170K Single Drive Floppy Disk

DEMONSTRATIONS AT
YOUR PLACE

phone for latest CBM 4040 — 340K Twin Floppy Disk Drive
CBM 4022 — 80 Col. 66cps Tractor Printer
CBM 8032 — 32K 80 Col. 12" Screen Computer

CBM 8060 — 1 Meg. Twin Floppy Disk Drive
CBM 8422 — 22 Meg. Winchester Disk B ivs

APPLES

All Apple related Disk Drives o g
products available. Silentype Printer W
Please call for prices.

We are able to demonstrate complete
We offer some of the  CBM 8096 — 96K 80 Col. 12" Sareen Computer| Dusiness systems at your site in our
mobile demonstration unit (up to 4
people at a time).

Apple 11 — 48K Computer
Apple 11 — 128K Computer
Video Monitors — Colour and Blakc & White

type o
|

s
PRINTERS  Fpeon MXBOFT — 807132 Col. Friction/Tractor.
e

We will quote for any  Scripta — 17cps Deisy Printer at low prices.

available.

Auto Bi-Directional. 9x9 Head True Descenders
Rioch RP 800 — 164 Col. 60cps Daisy Printer.

r make of printer

SOFTW AR Word-processing Sales Ledger

SOFTWARE Payroll Purchase Ledger
Incomplete Records Record Keeping
Book-keeping Financial Package
Invoicing Time Recording
Stock Control Silicon Office

Low p:

VIC

New accessories coming Expansion Memory, Games Cartridges,
in all the time. Call fix Progmmmers Alds & Tutorials.
latest news and prices.

VIC20 — Computer. Words with your colour TV
VIC1530 — Cassette Unit

VIC1640 — Single Floppy Disk Drive

rice computer.  VIC1615 — Printer :

INTELLIVISION

Superb TV Game for your TV. Vartridges
include:- Space Battle, Skiing, Boxing,

W=

") e e
L SN

"5

Poker, Golf, Tennis, Roulette, Horse Racing, —
Free soccer game with Basketball, Backgammon & many others. Bt
unit,
BOOKS Full mnge of computer books avaflable from
Beginners Guides to Advanced Machine Code
Progamming DAVINC!I COMPUTER SHOP
65 High Street
ACCESSORIES Edgware. Middx. HA8 7DD.

Floppy Disks Stationery

Storage Boxes Continuous Labels

Printe Ribbons Daisy Wheels
< All types of accessories Tractor Feeds Auto Sheet Feeders Sat.
=% md stationery supplied Cassettes Dust Covers
> Maintenance Inst Uption & Taiming | TELEPHONE
(2 01-952 0526
BT 31 ATGTS  We have a constant changing f2.0d
() 2°ND HAND' [ohtns oot tangng s stzon

savings.

MICROSYSTEMS LTD

Open Mon-Fri. 9.00—5.30
9.30—5.00

P AL

CIL Microsystems Ltd

Decoy Road, Worthing,

Sussex. BN14 8ND

Telex: 87515 WISCO G ATT MIC
Tel: Nat Worthing (0903) 210474
Tek: Inter + 44 903 210474

MODEL PCI 6000
THE ULTIMATE

Multi Purpose Computer Interface

[ 6502 MICROPROCESSOR CONTROLLEDJ ﬁEEE-488 STANDARD |

OPERATING SYSTEM
IN E PROM

DOWNLOADED INTO
RAM FROM BUS
CONTROLLER

ANALOGUE IMPUTS

20O BT 1D e o2

COE RS

B g s |em

X,

[y,

CiL Microsysiems

=N

" m

[8 ANALOGUE INPUTS | [4 ANALOGUE OuTPUTS| (4 RELAYS |

2 VERSIONS

[8 OR 12 BIT RESOLUTION |

[ CHANGE OVER CONTACTS |

[ PROGRAMMABLE GAIN DIFFERENTIAL INPUT |

VIC 20 domestic cassette interface. Why

Battery RAM backup is available. All contained

(£5.75 for each 2K).

purchase a special cassette deck at twice the
price when yuou may use our interface on your
existing home cassette player? £19.55 inclusive
of VAT plus £1.50 p&p.

VIC 20 3K, 8K and 16K RAM expansion packs
@ £24.50, £37.00 and £60.00 respectively,
includive VAT plus £1.50 p&p each.

in neat specially designed cases

NEW for VIC 20 — Unbuffered motherboard for
games cartridges and RAM expansion packs
incorporating:-

inc. VAT : 2 sockets — £34.50 inc. VAT. All plus
£1.50 p&p. Additional sockets available at
£5.75 each plus £0.50 p&p

The 3K attaches to the enhanced 16K RAM
costing £71.50 to give 19K RAM. The 8K RAM
pack may easily be expanded to the 16K by
the simple insertion of additional IC's as the
sockets are provided on board in the price.

CEL Customised Electronics Limited,
155 Marton Road, Middlesbrough, Cleveland
TS4 2EN —telephone 0642-247727

Leeds LS12 3BB - telephone 0532-792332

1 socket — £23.00 inc. VAT : 2 sockets — £28.75

Winker Green Mills, Stanningley Road, Armley,

NEW SILICON OFFICE
ALL-IN-ONE
S gUS'NEss R RAM

=

Showing Silicon Office: Bristol Software’s Michael Whitehead

The 1000th Silicon Office installation — it
sounded like an ideal opportunity for Bristol
Software Factory to celebrate the success of
its product, which it hoped would coincide
with the Commodore Show. All kinds of pub-
licity were prepared to celebrate the event.

Unfortunately, the product has been too
successful, apparently — so much so that its
publicists were embarrassed to find that the
1000th installation had already occurred —
several weeks ago!

Never mind, the Silicon Office — which has
only been around since October 1981 — will
be on show, together with a very futuristic en-
vironment.

The Silicon Office is undoubtedly ‘the suc-
cess story of the year’. At least, that's what
everybody says and the sales seem to prove
it. In the words of Bristol Software's Mike
McDonald Silicon Office is: ‘The integration
of a database management system with that
of a word processing system, together with
communications.’

‘The end user can set up his own applica-
tion system without the need for a program-
mer or analyst.’

‘It's the largest single machine code prog-
ram on Commodore,’ says McDonald, creat-
ing what he calls an ‘operating environment'.
‘It is as radical as VisiCalc was in its day,” he
claims. ‘It is the leading Commodore
software product.’

Silicon Office runs exlusively on the Com-
modore 8096. McDonald is hoping to unveil

‘Silicon Office 2’ at the show, in line with the
announcement of Commodore’'s 500 and
700 series of business machines.

Graphics

NEW PET
NETWORK,

DISKS,
& PRINTER

wheel printer, based on the Diablo 630.’

Whereas the Diablo is fitted as standard
with an RS232C interface, the 8300P will
have an |EEE 488 interface. ‘Initially, these
will be external add-on units but eventually
they will be built into the units.’

Bi-directional printing at 40 characters per
second is also a feature, with a selection of
10, 12 and 15 cpi metal and plastic print
wheels. A selection of switch settings is avail-
able. The unit comes as standard with a fric-
tion feed, but there is a tractor feed
mechanism available.

New disk-drives

Two new hard disk drives are about to break
the surface, the 9060 (5Mb) and the 9090
(7.5Mb).

Commodore describes them thus: ‘Both
units are intelligent |IEEE 488 devices using
Tandon hard disk mechanisms. The opera-
tion is transparent to any user familiar with
existing 8050 or 4040 floppy units, with the
additional features of large capacity and unli-
mited relative file size.’

Also shortly to be seen is the Commodore
8250 dual disk drive. Says Commodore:
‘Looking externally and internally very similar
to the original 8050 Micropolis drives, the
8250 offers twice the capacity of the 8050 on
double sided, double density 51/4” diskettes.

‘The organisation of the diskette surface of
the 8250 means that tracks 0 to 77 are on the
usual surface tracks, 78 to 154 on the second
surface, the switching between the surfaces
being transparent to the user.’

The relative record file size has been ex-
panded to 1MByte. The record size is unal-
tered at 254 bytes. ‘Relative record files can-
not be directly interchanged between the
8250 and 8050 and vice versa, however, a
program will be supplied to facilitate this op-
eration.’

The unit has a built-in IEEE 488 interface.

Read about
PET & VIC

Every month in
MicroComputer

Printout

price 95p from your newsagent
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‘HI PRD’

Digitising area:

Size: I"Hx 1T"W x 14"D
Data Rate: Up to 100
co-ordinate pairs/

stream, stream
Attachments: Crosswire
cursor, stylus

Alphanumeric, £,7,
Character size: Smm —
30mm height segments
Axis drawing: Command
for size and number

of segments

Rotation: 0°, 90°,

180°, 270°

See us
at the

SHOW

‘MICROPLOT’
"x 11" Plotting area:
180mm(X) x 250mm(Y)A4
Plotting speeds:

400 mm/sec Pen up,
second 70 mnvsec Pen down,
Modes: Point, switch- variable

Resolution: +0.05 mm
Interface: IEEE,
Address 7 (can be
Scaling: Provided in changed)

software Character set:

READY TO USE

WITH OUR MACHINE
CODE SOFTWARE
PACKAGES IN ROM

‘DIGIPLOT’

Plotting area:
360mm(X) x 260mm(Y),A3
Plotting speed: 50 mm/sec
Resolution: 0.1mm
Interface: User Port

(can be IEEE)
Character set: 96 ASCII
characters, inc. Upper/
Lower Case
Scaling: 16 sizes for
printing characters
Axis drawing: Command
for size and number of

Rotation: Rotate
command for printing
characters

Basic Command Set: 14
Can be 101 6 pen

Basic Command set: 15

BUSINESS ELECTRONICS

‘The Microcomputer Specialists’

ROWNHAMS HOUSE, ROWNHAMS, SOUTHAMPTON SO1 8AH
TEL SOUTHAMPTON (0703) 738248




ALL LEDGERS
INTEGRATED

Office Mate, the office accounting system
developed by Microcomputer Centre, has
had a pretty low-key life so far.

It took four years to develop, has only been
around for a matter of months, and so far ‘not
many people know about it says the
Centre's Jim Thompson.

Office Mate was only properly launched
earlier this year, and the latest version of it will
be on full view at the show. Despite its lack of
visibility, Thompson claims that sales have so
far been excellent.

‘It's a totally interactive package,’ he says,
meaning that purchase ledger, nominal
ledger, payroll — all accounting functions —
are available in one integrated package.
‘There's no double entry needed,” says
Thompson. In all, Office Mate contains a total
of 40 different programs. This is not the case
with his competitors, he claims.

Office Mate in its complete form costs
£2,100, but its modular structure means that
it can be built up in parts costing less.

‘It can also be customised to suit clients’
different  operating  structures,’ says
Thompson. ‘The variations are all in the prog-
ram —it's just a case of setting it up.’

Office Mate runs on the 8032 and 8096
machines. It can operate as a single or multi-
terminal system. Full back-up is provided by
the company, says Thompson. It is also dis-
tributed abroad, to France and Germany.

INVESTMENT

ADVICE
FROM PET

London-based Micro Facilities are in the last
throes of putting together a new portfolio
management package for stockbrokers.

The product will be demonstrated at the
show but Managing Director Derek Randall
says that it may be four months before the ac-
tual launch. In the meantime, customer en-
quiries are welcome.

The package will run on the 8000 series
PETs and is the first of its kind to run on a
micro that Randall knows of in this country.

Its development was due largely to en-
quiries from potential customers — 150 in all.
‘We wrote a program for a stockbroker,’ says
Randall, ‘and it was he who suggested we
might make a package.’

The program will hold stock valuations, his-
torical records of clients, written valuations
and other functions to do with stock broking.
It could be linked up to a Wordcraft word pro-
cessing system; it will also be connectable to
a mainframe computer via telephone link, in
order to access current share prices.

It will cost about £650.

NEW PET PROGRAM
SIMULATES MACHINE TOOLS
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ELECTRONIC ENGINEERING

Computer based automatic test
equipment is our speciality

Electronic Engineering
163 Ranelagh Road,IPSWICH tele-Ipswich 211222

S|M|=L|CA|_CJ’\°

FROM CRONITE

THE LOW-COST ALTERNATIVE

SimpliCalc is a small, powerful work sheet program. It runs on any CBM PET, except “old ROM", even
cassette-based. The sheetis viewed on the screen

SimpliCalc makes the “what if” exercise available on all sizes of CBM. On a 32k it provides a much larger
useable matrix than any similar program: on an 8k it provides enough space to analyse a capital purchase
or personal tax computation.

SimpliCalc is freeform. Its uses are many. For instance, it's been used calculating chemical weights,
projecting profits by product group, and costing out salary reviews. Be inventive.

SimpliCalc is simple to use, with 8 single-key commands. Print your sheet out, and save it on cassette or
disk depending on version. A comprehensive manual is provided.

To order your copy of this versatile numeric tool, send cheque with details of your system, specifying
whether your CBM is *2001/3000/early 4000 (PEEK (144) = 46) *late 4000 *8032 and whether you want
cassette £29.90 incl. VAT or disk £36.80 incl. VAT (specify drive type).

Security copies available (no backup possible) at £4.00 cassette and £6.00 disk incl. VAT.

CRONITE COMPUTER SYSTEMS LTD, Montgomery Street, Birmingham B11 1DT.

\. J

L Further details from Mark Turner on 021-773 8281 - telex 338247 J

BUSINESS SOFTWARE FOR COMMODORE

“PRODUCTION CONTROL * *PAYROLL* *ORDER PROCESSING *
*COSTINGS * * SALES ORDER PROCESSING *

“MOTOR TRADER *  * INVOICING/STOCK CONTROL* *ACCOUNTS*
Professional Computer Services have produced and installed software for clients in many areas
of business and commerce, including:-

Accountants, Building and Construction, Chemicals, Clothing, Distribution
Electrical Contrators, Electronics, Engineering, Footwear, Fruit and Vegetable Wholesalers,
Housing Associations, Insurance and Investment, Local Governmem Motor Trade, Printing,

Retail Trade, Rubber and Plastics, Steel, Textiles, Video Wholesalers, Warehousing, etc.

* Specialists in the creation of Business Software.
* Detailed Software Catalogue available from:-

PROFESSIONAL COMPUTER SERVICES LTD.
143/145 Yorkshire Street, Oldham, Lancs. OL1 3TH. Tel: 061-624 4065

Toolpath Simulator based on PET

Training machine tool programmers can be
an expensive business if the student gets his
sums wrong and damages the machine he is
using by a wrong movement of the cutting
tool.

In response to this, Taylor-Wilson Systems
of Solihull have developed a simulator which
runs on a PET. This new product will be on
show.

This is another example of the increasing
use to which a microcomputer — once dub- ORDERS
bed as a mere hobbyists plaything —is being INVOICES
put in the hard, pratical world of engineering STOCK
and manufacture. LEDGERS

Toolpath, as the product is called, is only a PAYROLL
fraction of the cost of a production machine, COSTING
say Taylor-Wilson, at the same time eliminat-
ing the risk of costly damage by trainee error.

The trainee uses a high resolution VDU to
trace how the tool moves and shapes the
metal, as the computer progresses through MAILING
the program block by block. ‘This allows the RECORDS
program to be checked for errors or un- WORD-
necessary tool movements without endan- PROCESSING
gering the actual tools,’ Taylor-Wilson add.

‘At any point in the program a section
through the billet can be printed in high-
resolution. enabling a printed record to be
kept of each stage.’

At the show will be the Mark Il version of
Toolpath. ‘This is much more flexible in its
capabilities, with a more extensive tool lib-
rary." A complete system costs about £5,000
compared to over £20,000 for a real machine

YOUR LOCAL COMMODORE DEALER

BIRMINGHAM, WEST MIDLANDS, WARKS, WORCS, SALOP

NETWORKING

COMMS. WALTERS

SCHEDULING

MAINTENANCE
TRAINING
SUPPORT

MICOPLAN

WALTERS COMPUTER SYSTEMS LTD

lathe. 57 HIGH STREET, STOURBRIDGE. FOR FURTHER INFORMATION TEL: 03843-70811
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Having problems

with the new Commodore printers?

WE CAN SUPPLY
Mannersmann Tally 1602

with IEEE interface to give complete software compatibility with the
scarce CBM 8024. .
Also the MT 1802 dual purpose high speed matrix printer with

40 x 18 correspondence quality with CBM compatibility.
Please phone for details and prices.

Millhouse Designs Ltd.,
Westbrooke House, 76 High Street,
Alton, Hants
Tel: 0420 - 84517

How tobuyapayroll

GROVP A
8

S e

First, go to your CBM/PET dealer
and ask to see at least two different
payrolls. Second, make sure that one
of those you see is the LANDSOFT
‘PAYROLL PLUS'. o

We are serious when we say you | ¥ —
should see more than one. That way you "‘J’/’/buying another and then seeing PAYROLL PLUS
are more likely to find the one most suited to your afterwards. Your awareness of its excellence could
needs. However good PAYROLL PLUS is, there are then be most frustrating!
certain things it won't do that other payrolls will — PAYROLL PLUS is in use by a number of
and vice versa. accountants and even bureaux.

Why do we say that you should insist that Versions for 8032, 4032 and 3032 series
PAYROLL PLUS is among those you should see? CBM/PET £150 + VAT.

Because it is so elegant in operation and so

extremely easy to use. If you want a
payroll that needs an expert

The Courtyard, 152-154 Ewell Road,
Surbiton, Surrey.

BEST U.S. VIC
SOFTWARE ON SHOW

Reading-based Audiogenic will be showing
off 30 VIC programs which it has imported
from the US, from companies such as United
Microware, The Code Works, Human
Engineered Software (anything to do with
cloning?) and Creative Software.

Audiogenic will also be showing off David
Linberg, technical director of United Micro-
ware.

Also for the VIC, Audiogenic's range of ex-
pansion chassis will be on show, together

with a complete word processing package
and a ‘stringy-floppy’ — a cassette that looks
like a disk-drive. A programmer’s tool kit with
3K of expansion RAM, will also be de-
monstrated.

‘Staff will be on hand to answer com-
plaints,” jokes Managing Director Martin
Maynard — at least | assume he's joking.
Either that, or he's honest.

‘Anyone who wants a punch-up, come and
see Anne.’ About that, he is deadly serious.

‘computer person’ to operate it, or if
Telephone: 01-399 2476/7

you enjoy spending hours trying to
SUPERIOR PROGRAMS FOR THE

decipher an operating manual then
PAYROLL PLUS is definitely NOT for
CBM/PET MICROCOMPUTER

you. You would find it too quick and
easy to master.
So don’t make the mistake of

Adda Computers, who run the VIC Centre,
will be launching about six new titles in edu-
cational software.

Adda will be working in collaboration with a
software house to produce these titles, which
will be for school or home education, for age
groups between five and 15, and will be on
maths and languages, among others.

‘They will be of high quality,’ claims
spokesman Peter Raybaud. ‘A lot of thought
has gone behind them.’

Delays in appearance of the VIC has led to
delays in the software, says Raybaud, but he
believes that home computers are about to
take off in a big way.

This educational slant will add depth to
Adda'’s range, which so far has concentrated
on games. As well as its retail outlet, Adda
also runs a mail order system.

... PET/ICBM

VIC
EDUCATIONAL
SOFTWARE.

BackPack — A standby power supply that fits
internally within the PET and Disk Drive. It gives
at least 15 minutes to close the system down in
an orderly fashion.

£140 + VAT

The Card Reader is now available
with an optical read head, which can
also read punch cards.

from £650 + VAT

X
SO
& m 2 gy ‘%

o C=:
The Sequential Switching Unit for
powering up and down various
devices in the correct sequence.

£75 + VAT

‘This book is excellent.’
- Jim Strasma

‘Unquestionably the most accurate
and comprehensive reference I have seen to date.’
- Jim Butterfield

Bestseller — comprehensive

teaching and reference book on

all software aspects of

Commodores 2000, 3000,

4000 and 8000

microcomputers and

peripherals.

h S S S S S S I SIS SN G RSN GEGNS S GRS G —
Cut out or copy coupon, or write to:

LEVEL LTD., PO Box 438, Hampstead, London NW3 1BH.

Many programs, charts and diagrams.
17 chapters, appendices, and index.
iv + 504 pages. 19 x 26 x 2%cm.
Paperback. ISBN 0 9507650 O 7.
Price in UK and Europe £14.90 each
(incl. post and heavy-duty packing).
LEVEL LTD., PO Box 438, Hampstead,
London NW3 1BH. Tel: 01-794 9848.

The TNW 1000 — an output only addressable
serial interface IEEE to RS232C.
£110 + VAT

Send ...... copy/ies of Programming the PET/CBM at £14.90 (post free)

| enclose cheque/P.O. for £........... or official order.
NAME ...ooiiiiiiiiiiiiiiiie
ADDRESS

Fast Service — same day despatch

Wego Computers Ltd

22a, High Street, Caterham, Surrey CR3 SUA Tel: Caterham 49235 Telex 933660 WEGO-G




The MICROLINK
interface for your
Commodore or
Hewlett Packard
computer
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MULTI-PURPOSE
INTERFACE FOR PET

3D Digital Design and Development has got
so much to show that it will be occupying two
stands this year.

New features will be in evidence on its
Inlab product — a mutli-channel, multi-pur-
pose interface system for the PET. /nlab al-
lows monitoring of up to 128 analog chan-
nels, control of up to 128 relays, as well as
generating 64 analog voltages indepen-
dently and looking at 96 BCD digits.

basis, mounted in a 19" rack with controller
card —that is Inlab.

Also new is anidentical device to runonthe
VIC, allowing the remote control and monitor-
ing of instruments and devices up to half a
kilometer.

Another new device for the integration of
signals from medical analysis is DMA — | 82.
This is characterised as an integrator and

peak detector, useful in cromatography. It

The MICROLINK interface has :% analogue input conditioning 1 , i uses a 4022 PET printer and has its own
been designed for use in modules ¥ relay outputs : programm?b[e gain gnjp||f|er with 12bit a/d
laboratory environments, % BCD character inputs con.verter With PET, it is cheaper and more‘
where acquisition and *% high speed clock and flexible than any system on the market,
processing of data from a multiplexer 3% analogue X/Y claims 3D. ‘On a PET itis unique.

variety of sources is required. plotter driver. Contact us with

MICROLINK is modular, details of your application and
consisting of a mainframe and we will quote for the <
a cabinet holding upto appropriate configuration. it it i

announce
the launch of
the 64K EXPANSION BOARD for 8032 PETs

Biodata Ltd.,
6 Lower Ormond Street,

17 modules so that it can be
configured for your precise

requirements. Manchester M1 5QF, U.K.

Modules available include Tel: 061-236 1283. With new features, the system now boasts B4 Memory Expansion bourd 1o uperade the 8033 PET 1o a tol
* analogue to digital # such functions as a fully programmable real- 32K PE T with urboard, It 0f U K. Sesignand mariafucte and
converters % digital to time clock and calendar, universal eight de- comes complete: with full fitting instructions

analogue converters cades frequency counter, time interval, fre- Ourprice  £350

Other new PET enhancements include:

quency ratio, event counter, multi-channel
thermo-couple amplifier with cold junction
compensation in hardware, multi-channel in-
telligent stepper-motor controller, and 14 bit

analOgue_‘o-dlgAlt_al converter with prog- Add £10 delivery plus VAT to above prices
F R YOUR PET ' rammable ampllfler_ To place your order send your remittance for the required amount
to
]

Inlab developed, says 3D, as a natural PINEWOOD COMPUTERS
) . Mail Order Dept.,
growth from its standard IEEE units. These 17 Adelphi Crescent
units they still make separately but now they Hayes Park, Hayes, Middx
can be bought collectively on a modular or telephone 01-841 1507

DEALER ENQUIRIES WELCOME

EPSON/PET INTERFACE CARD RRP £90
For all MX printers. Our board gives 40 column PETSs uppercase
and graphics and 80 column PETs both upper and lowercase with-
out the need of switches or any software routine

RICOH RP1600 INTERFACE CARD RRP £115
Our board gives 40 column PETs uppercase and 80 column PETs
both upper and lowercase without any restrictions.

Don’t just sit there, make the most of your PET, with
these great Osborne/McGraw-Hill guides.

PET/CBM Personal Computer Guide
2nd edition
Everything vou wanted to know about vour PET but didn’t know where

C. Donahuc and J. Enger

to ask. This book covers every aspect of the PET. from where the “on”

switch is. to the assembly language subroutine

93198855 1 £10.95

PET and the IEEE 488 Bus (GPIB) E.Fisher and C.W. Jensen . .

This is the only complete guide for those who want to know more about

interfacing PET to GPIB. It begins with a detailed description of the N / ’

GPIB and its lines and signals, and goes on to describe interfacing the J

commodore PET computer to any 1/0 deviee Ltd

931988314 £11.50 -,

Some Common BASIC 3 m

Programs L. Poole. M. Borchers and C. Donahue b x e VIC SOFTWARE SCOOP!!! 2 x

Both a time and money saving guide. this book provides 76 programs

that have been written in Commodore BASIC to run on your PET and NEW FROM M THE BEST PROGRAMES YET - AVAILABLE

CBM computers. The programs cover a wide variety of personal FROM AUDIOGENIC NOw!!

I|n;‘m‘cck‘nlmlhc}m;xf:cu|AI\vl;l‘llxnculvu‘nLli huxmcv. pn{ahlcrln‘\. ;mdc;:ch»«fr:m: VP010 AMOK . . . The halls of AMOK are populated by robots out of control and out to get you. To save

ﬂ::[\rtlr:.[lm”\“:;:, l:;::z,‘n;;;ll:ﬁ,r;;m::"m’\ 4. sampie thn, Operating yourself you must be quick on the draw and fast on your feet. PRICE £6.99.

93198840 3 ‘ o £10.95 VPO11 SIMPLE SIMON . .. Puts your dexterity and memory to test. You have to follow a sequence of flashing
colour bars and tones. PRICE £6.99.

6502 A y Language Progr L, Leventhal VP012 ViCalc .. Turnsthe VIC into an easy to use programmable calculator. Ten memories are displayed on

Increase the capabilities and performance of your PET (and other
6502-based computers) by learning to program in assembly language!
This book covers the fundamental concepts of assembly language
programming. and describes the finer points of programming the 6502.

93198827 6 £11.95

the screen along with four working registers. Using single keystrokes all normal addition,
multiplication etc. and scientific functions may be undertaken as well as compound interest and
percentage. Precision may be set to round up the last digit from 0 to 9 decimal places. PRICE £8.99.
VP0O16 A-MAZ-ING Needs 3K expansion. Fast action gobbler game - eat the dots and avoid the nasty
ghosts. You can eat the ghosts when they change colour. PRICE £6.99.
VP023 MASTERWITS Try to deduce the pattern of four markers from the six colours at your disposal,
while Masterwits gives you the clues you need. Rumour has it that seven tries is average!? PRICE

Available from your local bookshop, computer store, or direct from the
publisher:-

. . £6.99.
Mc(;raw;ﬂlll Bosk Co. (‘l,JKLLnLi dq . VP024 KIDDIE CHECKERS Teaches small children to play the game of draughts. Only looks one move
Shopp s Road, Berks., SL6 2QL
ahead. PRICE £6.99.
VP025 WALL STREET The stock market comes to life. Follow the market's daily rise and fall with cash,

shares and hope. Sharp trading will win. PRICE £6.99.

VP026 ALIEN BLITZ ... How good are you at blasting aliens from the sky? Find out on the superhuman ninth
level. PRICE £7.99.
VP029 SKYMATH Needs 3K expansion. Specially for young children! Addition and subtraction problems

set in a highly entertaining audio-visual presentation. The sound and visuals provide the incentive to
learn. PRICE £6.99.

VP030 SPACE DIVISION (Level 1) Needs 3K expansion. Another one for kids! This program sets division
questions in the context of a rocket countdown. As the questions are answered correctly. the rocket
prepares for blast off, until finally the child is rewarded by seeing the rocket take off. PRICE £6.99.

VP032 INVADER FALL Another variation on the Invader theme. This time the unpredictable aliens fall
from the sky at different points across the screen. You must shoot them before they touch ground
Accuracy and quick reflexes essentiall PRICE £6.99.

VP033 THE ALIEN . . . Needs 3K expansion. You are the Alien. You have landed in a maze inhabited by
unfriendly creatures. You must trap the creatures in your inflatable traps to avoid being eaten by them.
A totally original game concept! PRICE £7.99.

VP034 STAR WARS . .. A game for all you budding Skywalkers! You are the space gunner fighting off the

interceptor ships of the evil Empire. PRICE £6.99.

CARTRIDGE PACKS

VP014 SPIDERS OF MARS ... The most incredible VIC game yet! You are a trapped fly and you must shoot
your way across Mars avoiding the dreaded Spiders and the other flying creatures. With classical

music! PRICE £24.99.

CREATIVE
INTRODUCING THE NEW OFTW
RANGE OF VIC PROGRAMS FROM %‘S -

The Quick-Count

TIME RECORDING

system for

ACCOUNTANTS
has now been APPROVED by

OF CALIFORNIA

VP044 HANGMAN-HANGMATH ... HANGMAN . .. As it suggests. You must guess the word before you get
hung from the gallows. HANGMATH . . . The same except that you have to solve a mathematical
problem. PRICE £7.99.

C OMM OD ORE VP045 MATH HURDLER-MONSTER MAZE ... MATH HURDLER . .. Is designed to teach basic maths. If you

answer wrongly the hurdler crashes. MONSTER-MAZE . . . You are in a maze and have to escape by
the exit without crashing into walls or being caught by the monster. PRICE £7.99.

VP046 SEAWOLF-BOUNCE OUT-VIC TRAP .. . SEAWOLF ... You are a submarine and you have to sink as
many enemy ships as possible in 60 seconds. BOUNCE-OUT . . . Full colour ‘Breakout’ type game
Keep the ballin play while breaking down the wall. VIC TRAP ... A battle between you and the VIC. Try
to cross the screen whilst enticing the VIC to cross your path to score extra points. PRICE £8.99

VP047 CODE MAKER-CODE BREAKER ... CODE BREAKER ... The VIC has to guess what code or pattern
you have made. CODE MAKER ... You have to guess the code or pattern that the VIC has produced.
You are rewarded with black or white tokens as to the number of guesses you have made. PRICE

£7.99.
ALL PRICES INCLUDE V.A.T AMERI

AVAILABLE FROM ALL GOOD DEALERS OR DIRECT FROM 5

AUDIOGENIC, P.O. Box 88, Reading, Berks. Tel: Reading (0734) 586334

Details from:

A. L. Shaw, QUICK-COUNT LTD.,
15 Neeld Crescent, London N.W.4
or: Tel: 01-202 8618

C.M. Stanford, IMPETUS COMPUTER SYSTEMS,
Classic Offices, Hendon Central, London N.W .4.
Tel: 01-202 2726/9630




PROJECT PLANNER
WORKS UNDER WATER

Claremont Controls are getting onto the
Silicon Office bandwagon — one of the suc-
cess stories of the year.

Claremonth makes a project planning and
management package called Hornet, which
will now be on show with its new Silicon
Office link. ‘Taking two of the most powerful
programs available on Commodore comput-
ers, this link integrates the project and your
administration, says Roy Stephenson, mar-
keting manager of Claremont.

‘Each program is powerful in its own right:
the fusion of the two has virtually unequalled
potential,” he claims.

He goes on to say: ‘Since the last Commo-
dore Show, Hornet has been accepted as the
best project planning system on a microcom-
puter. Clarity and ease of use have led many

TWELVE
MEGABYTE
HARD DISK
FOR PET

Small Systems Engineering of London will be
showing off its new storage product, a mini-
Winchester unit for the PET, called the
MW-1000.

‘This is a compact desk-top unit that just
plugs into the PET, giving you up to 12Mb of
hard disk storage under CP/M, or PET DOS,
or both.’

The variations are as follows: the whole
disk under CP/M (plus 60K of RAM and Z80);
the whole disk under PET DOS; half of the
disk under PET DOS and half under CP/M.

‘No changes to the PET or ROMs are re-
quired, says Small Systems; all these options
are available ‘at the flick of a switch’. Retail
prices range from £2538 for the 3MB, to
£3360 for 12MB.

PROGRAMMING
TOOL FOR
BEGINNERS

Child’s play? Intex Datalog’s PET
compiler.

users to choose it in preference to their exist-
ing large installations.

‘Hornet produces clear and comprehen-
sive reports about data schedules and re-
sources, including bar charts and histog-
rams.’

Among Hornet'’s clients are refitters of nuc-
lear submarines, a topical note, if unfortu-
nately so.

NOW
NETWORKS
OF VICS!

A new networking product for the VIC is to be
seen for the first time at the show.

Following in the footsteps of the Petswitch
comes the Vicswitch' from Woking-based
Datalect Computers. This will enable upto 15
VICs to be linked together, sharing printer
and disk drive resources.

It consists of a mother unit, costing about
£50, and daughter units costing about £30.
At the centre of the network is a small box
which plugs into the back of a VIC; from there
on the other VICs are looped together in a
ring-main type principle.

‘There's nothing like this around,” enthuses
Peter Watts of Datalect. He sees Vicswitch
being particularly popular in schools and
other educational establishments, where the
VIC is currently selling very well and where
many terminals are often required.

If a printer and disk drive have to be bought
for each terminal, this proves very expensive.
Using the Vicswitch — assuming the product
comes up to scratch — it will be possible to
share these resources. Moreover, it means
that educational programs can be shared.

As Watts points out, this is not networking
in the purest sense; if simultaneous random
access is required from several sources, the
users have to ‘queue’ until the network is free.

On the other hand, a distance of up to 50
metres is possible between VICs, allowing for
considerable flexibility within large buildings.

Watts also believes this will be of interest to
factories. For example, monitors on different
production lines could be used to update a
common database. He thinks offices could
use this product also. ‘It's basically a low-
cost solution,” he says.

‘It's multi-access, but not multi-tasking.’
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LIST OF EXHIBITORS
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2
3
41CI
5I1Cl
6I1CI
7 SM Software
8 SM Software
9 SM Software
10 DAMS Software
11 DAMS Software
12 Biodata
13 Quality Computers
14
15
16
17
18
19 MicroComputer Printout
20 Davidson Richards Ltd
21 Davidson Richards Ltd
22 Wego
23 3D Digital Design & Development
24 3D Digital Design & Development
25 Eastmead Computers
26 B & B Computers
27 Merchant Systems
28 Stage One
30
31 Tirith
32 Stage One
33 C Q S Computer Services
34 Fine Curtis & Gross
35 Claremont Controls
36 L & J Computers
37 Electronic Village

38 Catlands Information Systems/Micro-

Simplex
39 MMS
40 MMS

41 Catlands Information Systems/Micro-

Simplex
42 Taylor Wilson
43 Landsoft
44 Claremont Controls
45 Bristol Software Factory
46 Bristol Software Factory
47 Compsoft
48 Compsoft
49 Compsoft
50 Compsoft
51 Bristol Software Factory
52 Bristol Software Factory
53
54 Mator
55 Rapid Recall

56 Micro Facilities
57 Micro Facilities

58

71 Small Systems Engineering
72 Anaspec
73

59 Computer Supermarket 74

60 Audiogenic
61 Datalect

62 Stack Computers

63

64 Vic Computing

65 Adda

66 Level

67 Ventguard
68 Adda

69

70

75

76 Intex Datalog

77 Holdene

78 Dataview

79 Dataview

80 Dataview

81 Dataview

82 Commodore Vic-20

83 Commodore New Products

Entrance - Commodore Information Centre

BIRMINGHAM

TYPEWRITER CENTRES

g 29 for all your VIC requirements

h branches throughout the MIDLANDS
and BOURNEMOUTH

PET specialists - COMMODORE
appointed dealers

City Centre: 52 Bromsgrove Street 021622 5385
Edgbaston: 92 Dudley Road (opp.hospital) 0214559111
Erdington: 52 High Street (opp.library) 0213820185
Kings Heath: 46 High Street 0214447439
Su‘ton Coldfield Knights House, Gracechurch Centre 021 3556789
LE CESTER: 34-36 Rutland Street 0533 538745
WALSALL: 7 Leicester Street 9227589
WOLVERHAMPTON Worcester Street 9027627
COVENTRY: 128 Far Gosford Street 0203 28799
BOURNEMOUTH: 75 Seamoor Road, Westbourne 0202 766997

(" NEW COMMANDS
IN SOFT CHIP
LIBRARY.

» LINES
» DREAD

» SORT

52 Calculates the number of lines in a program.
110 Reads data from disk without input restrictions
» SCROLL 233 Scroll screen contents up, down, left or right.
760 Sorts any one-dimensional array(& tags another array along)

Intex Datalog will be showing two products
that are so new they haven't though of names
for them.

Hot from the development stage is an 8096
version of its old PC BASIC compiler. ‘It's a
fully optimising compiler,’ says an Intex
spokesman.

‘It can either compile into compressed
BASIC code in order to reduce the size of
programs, or else compile into pure machine
code, which means maximum running
speed.

‘The user has the choice of compiling parts
of a program into one or the other. In other
words, he has the choice between speed
and program size.’

Also new, ‘fully de-bugged and tested’, isa
programming tool ‘with lots of useful routines,
such as input, number formatting, sort,
search, and cursor control among others.’

‘It enables someone not fully conversant
with BASIC or machine code to write prog-
rams to a professional standard,’ claims
Intex.

SR e s
This preview of the 3rd Interna-
tional Commodore Show was
edited by Chris Barnard.

AUTO 38 Provides automatic line numbering

BEEP 64  Plays music of given duration and pitch

BLOAD 38 Load In a block of memory without affecting BASIC execution.
BSAVE 120 Saves the memory area between two given addresses.

ALL 77  Enter a machine-code subroutine with given Acc,X- & Y-reg.
CIF.CEND 221 Four commands which provide facilities for structured BASIC,
ELIF,ELSE largely eliminating the need for the GOTO command.
CURSOR 29  Places the cursor at ?oamon x,y on the screen.

DATIN 688 Foolproof input routine for dafes with full error detection.
DELETE 65 Deletesa glven range of program lines.
DISABLE 45 Disables the run/stop key without affecting the internal clock.

ISP 133 Displays a promptln? or warmn?‘m on a glven line.
DMERGE 309 Merges a program stored on disk into the current program .
DSEARCH 327 Searches a disk relaitve-file for a given string or pattern.
DSHR 347 Compresses a date-number to two bytes for economical storage
DUMP 165 Outputs the names and values of all current scalar variables.
DXPD 474 Expands the two bytes from DSHR back into date-number.
EDIT 65 Adds 'delete-forwards’ function.

EXEC 140 Executes a string as a BASIC command.

FIND 202 Lists all lines in which a given character atrinq(a.ppears.
GENIN 696  General foolproof Infut routine with selected key disablement.
GsuB 112  Performs a GOSUB to a given labelled line.

GTO 88 Performs a GOTO as above.

INPUT 39 Allowsa ?roomm to continue despite a null entry being input
INVERT 157  Turns astring back to front.

IRQ 55 Restores normal s‘!.atem use of interrupts.

KILL 24  Takes out SOFTCHIP commands.

LWIND 185 Loads a screen display from a compressed format file.

MERGE 362 Merges a program stored on tape Into the current program.
Mg\h/IE ) ;g argers thg, C"%\A’n\achlnewdt epnsmtor. e

ves a block of memory to anot ition in RAM
NSHR 340 Compresses a number into four t.wtespoe
NUMIN 36  Foolproof input routine for amounts of money.
NXPD Expands the four bytes from NSHR back into a normal value.
PCTRL 1 Set the device number and characteristics of the printer.
PLOT 173 Plotsa double-denslt{)?olm on the screen.

P 31 Removes the last subroutine return address from the stack.
PRINT 126  Adds routine to automatically right-justity amounts of money
PRINT Modifies all printer-output as needed and adds TAB function

U?l?) ggg ;g:h: :ea;elurn address ?tnt? the Isltacok
u S & program, aitering a TO's, THEN's,etc.
REPEAT 50 Adds repeat key function. 9 *
REPLACE Replace all occurences of one character string with another.
RESCUE 37 Recovers a program accidentally ‘NEW'ed.
SET 174  Resets a double-density point on the screen.
RESTORE 18 Restores DATA back to a given line number.
REVERSE Reverses the fleid of the screen.
AN 192  Scans a string for the next occurence of a given character.
PY 337 Coples the screen to the printer.
SEARCH 268 Searches an array for a given string or pattern.
SHRINK 177  Removes all unnecessary spaces and 'REM’s from a program
SWAP 393 Loads in another program, retaining all variables.
SWIND 153  Saves the contents of the screen in a compressed format.
TRACE 105 Displays the last six line numbers at the top-right screen
VAR 385 Outputs the names of all variables referred to In a program
WINDOW 34 Sets top,bottom,loﬂ,right for an 8032 screen window.
WPOKE 48 Pokes two memory locations in hi-ioc 6502 order.

_

THERE'S A SOFTCHIP RIGHT FOR YOU :
At home : machine-code power from simple basic

commands.

At school : how about all the ‘Toolkit’ features plus
structured basic, etc. ?

In business

: use SOFTCHIP to write professional

quality business software.
And at just £28.00 incl VAT,p/p you really can’t lose

e

( To order : choose around 3700 bytes worth of new

commands, write your selections in order of pref-
erence stating what type of computer [New
ROMS, Basic, 4.0, FAT 40 or 80-columnland
which socket the chip will reside in, together with
remittance for £28.00 incl VAT & pl/p [Give tel-
ephone number if possiblel.For further inform-
ation write WHITBY COMPUTERS LTD.,
8.Chubb Hill Road, Whitby, N.Yorkshire, or
phone 0947-604966 or 0947-604968.




May 1980

Personal Electronic Transac-
tions* : Formatting numbers -
Hardware Repeat key : review
- High Resolution Graphics :
Review and User Report -
CompuThink 800K disk drive :
test - The Game of LIFE - PET
User Groups - Educational
Software reviewed.

June 1980

PET Show Guide - 8050 Super-
PET : Full evaluation - Book re-
view* - Fantasy Simulations re-
viewed - Interview with
Commodore’s founder - PET
Tokens for text - Hanover Fair
Report - PRINT USING Func-
tion for PET : listing.

September 1980

Colour for your PET - Jim But-
terfield's Amazing PET semi-
nar - How to Write Better Pro-
grams - Is PET Logical? - PET
has a Light Pen - Disk Lockouts
and Protecting Passwords - Bi-
nary Numbering - AND, OR,
NOT : Logical Operators.

June 1981
The VIC Report: What it will and

won't do - How BASIC works:*

PET's BASIC interpreter -
Computer Jargon Explained -
Complete Guide to Interfaces
for PET - The MiniDigital
Cassette Recorder Reviewed -
Investigation of Commodore's
Approved Products scheme -
Plug-in-chips for Businessmen
- How good is Compsoft’s Data
Management System? - New
Products at the PET Show -
How to use the TIme function -
Screen Prompts - Reducing
Significant Figures.

July 1981

Could a Micro Have Caught
the Ripper? Video Games vs.
Computer Games - Beginners
Guide to Word processing -
What the Salesman won't Tell
You - Assembler for Beginners
- Cipher Generator program
listing - The Truth About BASIC
Compilers for PET - 10 Amaz-
ing Facts About Micros - Com-
puters in Schools: Where the
Government got it wrong - How
BASIC Works Il - The Great
Computer Race: game

BACK
ISSUES

Now is your chance fo catch
up on some of the important
features you missed. But
hurry! We are running low on
several issues.

To: MicroComputer Printout, P.O. Box 2,
Goring, Reading RG8 9LN

lenclosek................ for the following back issues at £1.25 each
Charge my Access/Mastercard/Visa/Barclaycard
Nl e MO h e N e Tl

(Please note minimum order quantity on credit cards £5.00)

[] Dec 79 [] Jan 80 [] Feb/Mar 80 [] April 80 [] May 80
[] June 80 [] Sept 80 i [] Jan 81 [] Feb/Mar 81
[] April 81 [] May 81 [] June 81 [] July 81 [] August 81
[]Sept81 []Oct81 []Nov81 []Dec81 []Jan82 []Feb 82
[JApr82

[]PET Companion (Vol. 1 bound) at £9.95 []Binder at £3.95
[] Subscription to Vol. 3 (1982) at £11.40 UK, £IR15.60 Eire,
£17.40 Europe, $29 USA airspeeded,

£30 rest of world air (delete whichever inapplicable)
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ADDRESS:

Postcode: ..

PET
SINCLAIR

APPLE
“TANDY
Yac-20
:" ACORN ATOM,
VIDEO GEMIE
TEXAS TIss/a
SHAKP MZEO
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December 1981

The Top Ten Micros — Micro-
computer Crime - Investigation
— Do Businesses need 16-
Bits? — Converting BASIC to
run on your machine — The Ten
most asked Beginners Ques-
tions — Bluff Your Way into
Computing! — Plug-ins for
Apple and Sinclair — Is VIC
worth the wait? — PET Detec-
tive Game — Useful Data Struc-
tures — The micro controlled
kitchen.

January 1982

All about Colour Graphics —
What are Networks? — How to
buy a Business System -
Working from home with a
micro — D.l.Y. Business prog-
ramming — Converting BASIC
programs — PET Music —Apple
Word Processing — Life game
for Sinclair — Chessboard
graphics on VIC — Features on
Osborne 1 and Sirius 1.

April 1982

peBEiany i on s Energy crisis simulation —

How microcomputers are

evolving into Robots — Con-
sumer test on 8 popular micros
— Should you wait for the new
business micros from the Big
Boys? — Are you in touch with
aliens? — Converting BASIC
programs — The microcomputer
under business conditions —
String Handling — Four prog-
rams for the ZX-81 — Great
Computing Disasters — Cus-
tom Characters on VIC

MicroComputer Printout May 1982

Computers in the movies —
Avrtificial Intelligence — How to
buy a Sales Ledger — Solicitors
- Application special — Hi-res
graphics for VIC — Spelling
Corrector Programs — Five
business micros evaluated —
More secrets from Atari —
Which programming language
is for you? — Adventure on Atari
and ZX-81 — Does the Sirius 1
obsolete all other micros? —
Decision Maker program list-
ing.
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TOMMY'S TIPS

| am a teeny weeny bit disappointed with you lot. Despite all
my pleas, you are still curiously shy about writing to me with
your problems. | don't care if you don't sign your letters, |
just want to know that | am needed. Especially from Apple,
BBC, ZX81 etc. owners, and even more especially from you
beginners. We are no longer a PET-only magazine, so there
is no need to be shy about requesting help for other
machines. One last request though, when you do write to
me, can you tell me exactly what your machine is? | am not
psychic! .

By the way, please do not write to me asking about
obscure add on devices. The Editor pays me so little | can ill
afford to buy everything which comes onto the market for
each of the machines | use, so questions like “Will XYZ
adaptor allow me to connect my TRS-80 to my car and will it
really give me a 500% improvement in fuel economy” are
really a little bit out of order!

Reaction times
Dear Tommy,
My problem involves timing. | want to be able to time to 1
millisecond rather than 1/60th of a second on my PET
keyboard, i.e. record the time taken (in milliseconds) by the
person to press the space bar. Do you have any ideas?

L. Mcllwraith

Oh yes, | have plenty of ideas, but not all of them are
printable! The way to do this is to use one of the large chips
inside the PET. This is the 6522, a Versatile Interface
Adapator, or VIA for short, which is used for timing, cassette
and IEEE operations, the User Port, and many other things
besides! One of its many features is a pair of timers, one of
which is not used by the PET normally. The way the timer
works is that you load in a value representing the time delay
you want, and the chip decrements this value every
microsecond (under control of the crystal clock which
ultimately drives everything in the PET). When the value
reaches zero, a bit is set in another reg!ster in the chip,
which we can test for.

Here is a BASIC program to do the timing, and the
corresponding assembly listing. | have put the assembler
program in the ubiquitous cassette buffer, but the program
is completely position independent, so you can move it
anywhere you like, provided that it is safe.

QEEA H20D LDa BOO
ORFL SER7 _ B1Aa B
O33E 5 8 STh B&
DI40 _1Da 92
0342 f?fF . [ME HEE
DF44 DOFA BNE 0240
0346 HYES LDhé& HES
0348 8DASES 5Ta E&48
D34 ﬁ9c? LDhéa HOZ
D34D &D4AYES, STA E&84%
D350 mwvy Lha 97
DEAHZ CRFF CME HEF
0354 DOOF BNE 0355
03546 AD4ADES LDA E84D
0359 2920 . GND ¢
OA5R er; - BEg
035D ING
055K PHNE
gujyn. ING
0X43 DI BNE

RS

Da4s &

50 FORI=826T0869:READA:FOKEL, Az NEXT

100 FORI=1TO2000%RND(1) sNEXT

200 FRINT"“JFRESS"

300 SYS826

400 PRINTPEEK(183)+FEEK(184)3256

500 GOTO100

1000 FORI=24576T024626FRINTFEEK(I) 5t NEXT

10000 DATAL69,0,133,183,133,184,145,151,201,255,208,2
10010 DATA232,169,3,141,73,232, 165,151,201 ,255,208, 15
10020 DATA4L, 32,240,&43 230,183,208,229,230,184,208,2

250,169,232,141,72
173,77,232
5,96

o=

How does it work? Weli, we first of all clear two counter

bytes, $B7-8, giving us a time limit of just over a minute, and

not even my reactions are that slow! Location $97 contains
$FF if no key is being pressed, and some other value
whenever you press a key. The next three lines just check
that no key is pressed to prevent cheating. Next we set up
the value that the timer is going to decrement to give us a
basic time interval of 1 ms. Then, at 350, we start looking for
a key to be pressed. If one is being pressed, we jump off to
365, which returns us to our BASIC program. The test at
location 359 is to see whether the timer has reached zero. If
it has, we increment the counter bytes, and jump back to
346, which sets up the timer again then carries on testing
the keyboard image. This program is not 100% accurate,
because of the time spent executing the normal PET
interrupt routine, which sets up the bytes in $97, but for
game purposes it should be perfectly satisfactory.

Finding the name
Dear Tornmy,
| have written an assembler routine which is called by the
format of SYS30208, “PROGRAM NAME". | find the address
of this string by manipulating the test pointers. What |
should like to do is to use the format SYS30208,A$%, but | do
not know how to evaluate a variable string. Can you help?

_ |. Hamilton

There are two ways of doing this. The first is by looking at
the variable table directly. The start of the table is given by
the pointer in $2A,%$2B and the end of the table in $2C,$2D.
Each entry in the table is 7 bytes long, and the format for a
string variable is as follows:

Byte No. Contents
1 ASClIcode offirst character
2 Second character + 128 (or 128 if only one
characterinname.)

3 String Length

4 Address of string data, low byte

5 Address of string data, high byte
67 Unused

A more complex and powerful method, but one which is

__at risk of being messed around by future software releases is
_ to treat the operand as an expression, and get BASIC to

evaluate it for you. This means you can say

- SYS30208 ,ACS$(X+14)+MID$(PUS$,X*3,15) if such is your

desire! Here is the program for BASIC 4, with the
corresponding addresses for BASIC 2 in brackets:

JSR  $BDY8 ($CCOF)

JSR  $C7B5 ($D580)

EeY %0

BNE 0

JSR  $CFC9

JSR  $C7B5 ($D580)
J1 STA | o

RTS

This routine Iea\Zes the length of the string in $21 and a
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pointer to the string in $1F. By the way, there is quite a
common trap involved in playing with strings, and that is that
their addresses can change, if garbage collection is used. If
you look up the address of a string, and store it, you should
remember that the string itself may move. This is especially
true in the second method, because this produces a
temporary string which in fact is garbage, and might
disappear if you go back into BASIC. You should use this
string at once, say by copying it into a buffer in your program
where it will be safe from the dreaded BASIC.

Big boys!
Dear Tommy,
The trend in new computers seems to be to have more and
more memory — even up to 256K. What is the use of this;
surely most business programs do not need more than
about 20K anyway?

Also, how is it that an 8-bit chip can address so much
memory. | thought 64K is the limit?

G. Jones

Who says most business programs only need 20K? What
about word processing? VisiCalc? The more memory a
machine has, the more information can be held in memory
(fast access) rather than on disk (slow access). Apart from
the obvious example of a word processor where as much of
the document being edited as possible needs to be held in
memory, most complicated business systems involve some
sort of database, that is a linked system of files, even
though it may be called a Sales Ledger or Stock Control.
The speed of access of a large file depends upon how
much index information can be held in main memory. You
can search an index much more rapidly if it is in RAM than if
it has to be on disk because it is too large to store in
memory. Also, many of the new machines use high
resolution graphics, and a complex high resolution display,
especially if it involves animation, can eat up huge amounts
of memory. A high resolution screen of say 800 points by
400, occupies 40000 bytes, or the total memory of 40
ZX81s!

Uncommon language

Dear Tommy,

Can you tell me anything about APL and who uses it?
A.P. Edwards

APL stands for A Programming Language (I'm not joking). It
was developed by a chap called Iverson in the early 1960s
as a very high level descriptive tool for computers and data
structures, and it was not until some time afterwards that it
was actually implemented on a computer and used for
software writing. It is a very high level language, extremely
artificial and using a very special character set. It is
possible to write programs using very few instructions
indeed. There is quite a common demonstration comparing
a program written in FORTRAN, BASIC and APL. The
FORTRAN and BASIC programs are about 30 lines long, the
APL about 3 lines! One of the quirks of the language is that
there is no operator hierachy, expressions being evaluated
from right to left, so that 6*3+4 is 42! APL is rich in
operators to manipulate data structures, such as arrays
(and rows and columns of arrays), and to allow whole
subroutines to be encoded as single statements. APL is not
much used on micros, because it requires a large amount
of memory to run, as well as being rather tricky to learn.

Nothing can go wrong...
Dear Tommy,

| re14p#7?7=5'85"5plbout ‘checksums’, which
are used to see if any characters have been
distorted after writing to or reading from a disk. What
‘cpg’vjg{ ‘clf jmu“fm "they work? V. Yateley

Error detection and corgf'wjlm#jp##b##ebp’inating
subject which can take a large amount of maths and
computing power. Anyone who sees the pictures sent back
from Saturn and other out of the way places such as
Birmingham will appreciate the things that can be done in
this field.

On a more simple level though there are several
systems of error detection which are in common use. One
thing that all these systems have in common is the principle
of redundancy, that is sending exira data which is not itself
significant (that is it does not carry information), but allows
us to detect, and possibly correct, errors in the data we are
sending or receiving. The first and simplest system is parity,
where one bit in each character has an extra bit added so
that the total number of 1's in the byte is an odd number
(odd parity) or even number (even parity). This is not much
use on a disk, because you really want to use all eight bits
in each byte for data — parity is too wasteful. So we come to
various ‘longitudinal’ checks. The simplest of these is a
simple hash total, where we just add each byte together as
it comes in, ignoring carry, to produce a two byte total. This
operation is in fact an Exclusive-OR operation of all the bits
in the data stream, and is a simple kind of ‘Longitudinal
Redundancy Check’, LRC. The type of checksum
commonly used in disk and tape systems is called a Cyclic
Redundancy Check, CRC. Here the two CRC bytes are
calculated from the data using a certain algebraic equation
called a polynomial. This is now normally done in hardware,
using one of the special CRC chips such as MC8508.

However it is calculated, the checksum is written to the
disk at the end of the data. When the sector is read back
from the disk, the checksum is recalculated and compared
with the checksum written to the disk. Again this
comparison can be carried out by the hardware.

Stereo PET
Dear Tommy,
I would like to use my PET (3016) with my stereo system as
a sound to light unit. Can you give me some tips (possibly
also on programming) on how this can be done (what A/D
and D/A converters are needed, how to separate the sound
etc.) Does anyone know of a PET version of the excellent
“Phoenix” arcade game?

G. Greene

Using a PET as the centre of a sound to light unit sounds
like a fascinating project to me! You will need a fairly good
hardware ability to do it though. Are you sure you would not
rather build a system from one of the electronics mags?
The sound to light system is a device for flashing
several banks of lights depending on the volume of different
frequencies in an audio signal. What we have to do is to
take an audio signal, split it into several components,
measure their amplitudes, and pass the information in
digital form into the PET. The PET can then compare the
amplitudes with a set of threshold values, and decide which
lights to turn on and which to turn off. The conversion from
analogue to digital form can be carried out by an analogue
to digital conversion chip (ADC). It is possible to buy a
complete board intended for the Acorn computer, which
has eight analogue inputs. These could be conveniently fed
by eight signals derived from eight filters, spaced at > gp
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TEXAS INSTRUMENTS

You can’t get a Home Computer
from Texas Instruments under 16 K RAM.

®wRegistered Trade Mark

Texas Instruments

(o3
(o))

MicroComputer Printout June 1982

Make the right move into computing
with the Home Computer from Texas
Instruments. It gives you a large combined
RAM/ROM capacity up to 110 K Byte and
the ability to expand with a full range of
peripherals and software. So as your know-
ledge of computers increases the T Home
Computer will grow with you.

Just compare the versatility of the TI
Home Computer with its price —you’ll find
it real value for money that will prove to be
a good long term investment.

The TI-99/4A is a sophisticated com-
puter designed not only for the beginner
with its ease of operation, but also for the
professional with its vast computing power
through a 16 bit microprocessor. And it
simply plugs into an ordinary household

set.

With its high resolution graphics with
32 characters over 24 lines in 16 colours
(256 x192 dots), 3 tones in five octaves plus
noise, and BASIC as standard equipment
and options such as other programming
languages- UCSD-PASCAL, TI-LOGO
and ASSEMBLER -and speech synthesis,
you’ll find that the TT 99/4A more than
compares with the competition. Especially
when the starting price is £340 or less.
When you want to solve problems there are
over 600 software programs available
worldwide - including more than 40 on
easy-to-use Solid State Software® Modules.

After all, from the inventors of the
microprocessor, integrated

circuit and microcomputer, ©
it’s only natural to expect [7
high technology at a realistic

price.

Enjoy a new world of learning.

TEXAS INSTRUMENTS

LIMITED



TEXAS INSTRUMENTS
HOME COMPUTER STOCKISTS

ABERDEEN Dixons ALTRINCHAM Boots ASHFORD
Rumbelows BARNET Rumbelows BASILDON Rumbelows
BASINGSTOKE Boots BATH Boots, Microstyle BEDFORD
Carlow Radio, Rumbelows, Boots, Comserve BILLERICAY
Rumbelows BIRKENHEAD Dixons BIRMINGHAM Dixons,
Comet, Hewards Home Stores, Boots BLACKPOOL Boots
BLETCHLEY Rumbelows BOREHAMWOOD Rumbelows
BRADFORD Ackroyd Typewriters BRAINTREE Rumbelows
BRENTWOOD Rumbelows BRIGHTON Gamer, Boots BRISTOL
Dixons BROMLEY Rumbelows, Boots BROMYARD Acoutape
Sound CAMBRIDGE Rumbelows, Dixons, Heffers
CANTERBURY Rumbelows, Dixons CARDIFF Boots, Dixons,
Computer Business Systems CARLISLE Dixqns CHELMSFORD
Dixons, Rumbelows CHESTER Boots CHINGFORD Rumbelows
COLCHESTER Rumbelows CORBY Computer Supermarket
CREWE Midshires CROYDON Boots, Dixons, Allders
DARTFORD Rumbelows DERBY Datron Microcentre, Boots
DORRIDGE Taylor Wilson DUNSTABLE Rumbelows
EASTBOURNE Rumbelows EDINBURGH Robox, Esco, Texas
Instruments, Dixons, B.E.M. ENFIELD Rumbelows EXETER Peter
Scott, Boots, Dixons GLASGOW Boots, Esco, Robox, Dixons
GT.YARMOUTH Rumbelows HANLEY Boots HARLOW
Rumbelows HATFIELD Rumbelows HEMEL HEMPSTEAD
Rumbelows, Dixons HITCHIN Rumbelows HODDESDON
Rumbelows HULL Radius Computers, Boots, Dixons, Peter Tutty
ILFORD Boots IPSWICH Rumbelows KINGSTON Dixons
LEEDS Dixons, Boots, Comet LEICESTER Dixons, Boots
LEIGHTON BUZZARD Computopia LETCHWORTH
Rumbelows LINCOLN Dixons LIVERPOOL Dixons, B.E.C.
Computerworld LONDON: Balham Argos Bow Rumbelows
Brent Cross Dixons, Boots Camden Town Rumbelows City
Road Sumlock Bondain Clerkenwell Star Business Machines
Curtain Road Eurocalc Ealing Adda Computers EC1 Argos
Edmonton Rumbelows Finchley Road Star Business Machines
Fulham Mondial Goodge Street Star Business Machines
Hackney Rumbelows Hammersmith Dixons Hendon
Futurtronic Holborn Dixons Hounslow Boots Kensington High
Street Video Palace Knightsbridge Video Palace, Harrods
Loughton Rumbelows Marble Arch Star Business Machines
Moorfield Dixons Moorgate Star Business Machines New
Bond Street Dixons NW1 Mountaindene Oxford Street
Selfridges, HMV., Dixons Regent Street Star Business Machines
Tottenham Court Road Landau, Eurocalc Victoria Street
Army & Navy Wandsworth R EW. Wood Green Boots,
Rumbelows Woolwich Rumbelows LUTON Dixons, Rumbelows
MAIDSTONE Dixons, Boots, Rumbelows MALDON Rumbelows
MANCHESTER Orbit, Boots, Dixons MIDDLESBROUGH Boots,
Dixons MILTON KEYNES Rumbelows, Dixons NEWBURY
Dixons NEWCASTLE Boots, Dixons NORTHAMPTON Dixons
NORWICH Dixons, Rumbelows NOTTINGHAM Bestmoor,
Dixons, Boots ORPINGTON Rumbelows OXFORD Science
Studio PETERBOROUGH Boots PLYMOUTH J.AD., Dixons
PORTSMOUTH Boots, Dixons POTTERS BAR Rumbelows
PRESTON Dixons RAMSGATE Dixons RAYLEIGH Rumbelows
READING Dixons RENFREW Comet ROMFORD Rumbelows,
Dixons RUSHDEN Computer Contact SANDY Electron Systems
SCARBOROUGH Video~+ SHEFFIELD Datron Microcentre,
Dixons, Video+, Wigfalls SITTINGBOURNE Rumbelows
SLOUGH Boots, Texas Instruments SOUTHAMPTON Dixons,
The Maths Box SOUTHEND Rumbelows, Dixons ST. ALBANS
Rumbelows STEVENAGE Dixons, Rumbelows STRATFORD
Rumbelows SUDBURY Rumbelows SWANSEA Dixons
TONBRIDGE Rumbelows WALTHAM CROSS Rumbelows
WALTHAMSTOW Rumbelows WARE Rumbelows
WARRINGTON Boots WATFGRD Computer Plus, Computer
Centre, WELWYN GARDEN CITY Rumbelows WETHERBY Bits
& Pieces WOLVERHAMPTON Dixons WOODFORD Rumbelows

@Ell\TTRE

EPSON MX-80T/2 (Graphics) £ 3

Tractor Printer uszpnce 2308
with high resolution graphics.
Features:- * 9 x 9 matrix with true desenders
* 80 CPS bidirectional logic seeking
* 80 Columns with condensed, emphasised
and enlarged characters (40;66,80 & 132
chrs/line)

g EPSON MX-80FT/2 (Graphics)
£35 Friction and Tractor prmter

w(\c@ * All features of MX-80T
* Three way paper handling

. PRINTER INTERFACE CARDS AVAILABLE NOW
' IEEE 488 interface with cable

£55.00
£69.00
£49.00
£85.00

TRS 80 Bus interface with cable
RS232 with 2K FIFO (High res)

ANADEX DP9501

with 2K buffer ;

*10,12.5,15 & 16.7 characters per inch

* 7 x 9 or 11 x 9 matrix printing bi-dir.
*132,158,165,176,198 or 200 Columns

* 50 to 200 lines/Min - 120 to 200 Chrs per sec.
* High density graphics

A§Ie Il with cable (graphics)
2

£99.00

List price £140

Apple/Anadex graphics card

All prices exclude VAT at 15% and carriage at £5 per unit.
Send all cheques and postal orders made payable to:

@ElNTRE

6 Victoria Buildings, Fishergate, Preston PR1 2NJ.
Telephone 0772 57684
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VHICH BUSINESS
SYSTEM ?

This is the third in our series of record-cards giving the
low-down on several popular computer models. This
month we look at three more typical installations.

We stress, as before, that if you are considering pur-
chasing your first microcomputer system, it is very impor-
tant to study the software first. Make sure that there is a
package available that will provide the functions you re-
quire; and is operated in a fashion you can understand.
Secondly, you should check up on your supplier — can he
provide satisfactory after-sales support both in the form of
hardware servicing, and software advice over the tele-
phone.

Nevertheless, we feel that it is very useful to have a
good idea of the pros, cons and background to most of the
popular hardware on the market. Not only in case you still
end up with a choice of machines, but also to help you de-
cide on which vendors to try out first.

These handy system record cards are designed to
help you check out what the hardware salesman tell you —
and make your system choice from an informed position.

Coooeecoe

O ADVANTAGES: Much of the 820’s advantages are as-

O sociated with the name of Xerox. Good after- sales sup-
port and service. Quality keyboard and screen based on

O Xerox's experience with business systems. Good range of
off-the-shelf business programs.

D

DISADVANTAGES: Very low disk capacity (even the
O ‘twin 8” disk yields only 600K). Not yet very widely availa-

ble.
D
D

Listed on each card you will see some brief specifica-
tions and an approximate retail price. This includes
keyboard, screen, disks and any requisite interfaces —but
not a printer. Though several of the suppliers recom-
mended the manufacturer’s unit to go with a system, we
found that each could operate a wide range of branded
printers, though sometimes an additional interface costing
£100 or so was needed.

The price also included operating system software,
and in some cases, more than one programming language.
You should allow extra for applications packages, how-
ever.

You will also find sections for Advantages, Disadvan-
tages and our Comments — perhaps the most useful data of
all. In a couple of sentences we have tried to sum up what
we know of each machine, based on inside industry know-
ledge, reader’s letters and our own technical evaluations.

Finally, there is a typical user. This should not be taken
as the only type of user, but rather as an example applica-
tion which makes best use of the*machine’s features.

XEROX 820

PROCESSOR: Z-80

RAM: 64K

SCREEN: 80x24

KEYBOARD: Separate unit. Numeric keypad.

Sculpted like a typewriter.
LANGUAGE/O.S.: CPM
DISK CAPACITY: 180K
PRICE: £1795 +VAT

COMMENTS: Known internally as the Worm, the 820 is
Xerox’s attempt to get in on the microcomputer action by
‘eating Apple’. It will be sold through the Xerox business
stores, microcomputer dealers and direct by Xerox’s re-
nowned sales force.

TYPICAL USER: The 820 would appeal to the larger
company which requires fairly standard business applica-
tions, but requires a high standard of software support and
service.
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ADVANTAGES: Integrated design with one specifica-
O tion. Good reputation for robustness and reliability. Good
screen clarity. Several word processing packages take
O advantage of the programmable function keys (for a
O change).

(D) DISADVANTAGES: Reset key adjacent to the
keyboard. Many of the software packages are written for
the non-standard version of CP/M used on the earlier 48K
version.

@
®
D
B
D}
d
@
D
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ADVANTAGES: The new combined twin disk offers
high disk capacity with excellent screen size and clarity.
User-definable character set (accessible from keyboard)
would be useful for scientific applications. If the ROM pack
feature is not required, then RAM can be extended to 56K.

DISADVANTAGES: Rather poor quality casing by cur-
rent standards. Little software which makes full use of
machine features. Expensive hardware —though cheaper
versions available if you don’t want the disk capacity or
built-in screen.

Peo@@

TRIUMPH ADLER
ALPHATRONIC

PROCESSOR:
RAM:
SCREEN:
KEYBOARD:

Z-80

64K

80x24

Numeric keypad and program-
mable function keys built into
main keyboard.

CPM

720K

£2095

LANGUAGE/O.S.:
DISK CAPACITY:
PRICE:

COMMENTS: Triumph-Adler, who are very big in busi-
ness systems in West Germany are now attempting to
take the U.K. market. In addition to the new 64K model,
there is the 48K version. Double capacity disks are due to
be announced shortly.

TYPICAL USER: Small business (Triumph-Adler are
aiming to sell at current users of their typewriters) requiring
word processing or traditional transaction processing.

EXIDY SORCEROR

PROCESSOR:
RAM:
SCREEN:
KEYBOARD:

Z-80

48K

64x30

Numeric keypad. All 256 graphics
can be accessed from keyboard.
CPM

1.2MB

£3000

LANGUAGE/O.S.:
DISK CAPACITY:
PRICE:

COMMENTS: One of the first machines to make use of
the Z-80, the Sorceror was expected to make a bigger im-
pact on the market than it did. The use of plug-in ROM
packs gave Sorceror a ‘game machine’ image, though
very little ROM-based software was ever made available
in this country.

TYPICAL USER: An excellent version of SPELL-
BINDER makes this machine very popular for Word Pro-
cessing. The main distributors (EMG) sell rather more
specialist applications than off-the-shelf packages.
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We just want tobe 5
- partof the furniture

Everyone's talking about home computers but few have seen
them yet. The new Atari 800 & 400 computers and Commodores
Vlic 20 are now on show at Microchips.

Now at a price within everyone’s reach, a personal compute
plugged into your television set will not only provide ;
entertainment for the whole family but will also prove to be an
invaluable business and educational tool.

Both systems have sound and colour graphics, are expandable
and easily programmed.in your own home.

The personal computer will soon be part of
the furniture in every home. Be ahead of the
queue and contact Microchips for further details now.
We will be delighted to demonstrate these exciting and
invaluable additions to your home.

Wl Microchips
[Winchester]

66 St George’s Street - Winchester- Hampshire SO23 8AH - Tel: 0962 68085




LBEYOND THE FRINCE

Steve Connor meets the wild men of Microcomputing.
cseasssssssssssssssssssssasssnssssnsnsssssnssnssnssnnn

More and more micros are sold each year —
making a few people very rich and a few
more moderately wealthy. The coming year
is unlikely to be an exception.

But all those affluent entrepreneurs we
know and love, and that includes Clive
Sinclair, should take heed. It is written that
their days are numbered.

The great American prophet, Charlie
Lecht, founder of Advanced Computer
Techniques and acclaimed guru, has had a
vision. He has returned from the computer
industry’s mountaintop with a whole new set
of rules which could spell disaster for the
micro-technocrats and their burgeoning
bank accounts.

He reckons that microcomputers are just
a passing phase. They are the latest fad,
like skateboards five years ago and roller
skates today. But although the machines
themselves will soon be relics of the past,
the interest they have generated in
computing will live on.

His rationale is based on one of the most
intriguing facets of computer technology:
hardware is getting more powerful per
dollar, but there is a limit as to how cheap it
can become.

So why even try to keep up when you
know that next week there will be something
better coming along?

In the gospel according to Lecht there will
be an alternative source of processing
power. You won't find it in a shop window, or
even in the pages of MicroComputer
Printout.

It will be in the shape of a socket in the
wall of your living room.

‘Of course he's flying a kite,” says Chris
Buckham, Marketing Director of ACT, the
company which now brings you the 16 bit
Sirius 1.

‘He's practising futurology. Yes, there will
always be a place for the large computer
but it doesn't mean to say that everything
will be centralised. The micro certainly isn't
a passing phase; there will always be a
need to have something to form a dialogue
with large machines.’

Buckham does not get carried away with
the euphoria associated with the future of

technology, and, predictably for someone in
his line of business, he feels
microcomputers, and presumably his job as
a micro salesman, are here to stay.

But to get back to Lecht — who is second
on the left after Cloud 9 — maybe there is
something in his theory after all.

Another guru, Roger Shank from the
University of Yale and doyen of Atrtificial
Intelligence, believes it is the aim of
mankind.to mimic themselves. And one way
of trying to do this is by building a bigger
and more powerful computer than the last
attempt until you have finally managed to
build yourself a machine which, to all intents
and purposes, performs the same functions
as the human brain.

Once you have this monster it can be
plugged into every home in the country —
rather like water and electricity. What you
then have is the processing ability of a
genius waiting to be switched on just like an
electric toaster.

And that is that as far as the
microcomputer is concerned.

But Uncle Clive’s bank manager need not
worry. If it does happen, and Shank’s
colleagues are skeptical to say the least, it
won't be for a very long time.

(Clive himself isn't worried either, as
chairman of Mensa, the club of people with
high 1Qs, he is already plugged into a
cranium full of intellect!)

According to Paul Kriwaczek, producer of
the BBC series boringly called ‘The
Computer Programme’, Shank’s theory is
never going to happen — not completely
anyway.

‘| don't think you can ever have a device
which completely analyses itself. So the
human brain will never be able to build a
replica because that means it must be able
to analyse itself to find out how to do it," he
explains.

Kriwaczek is just what you would expect
of a BBC producer — cravat, pipe smoking,
slighly Bohemian but very cultured.

He does not care much for businessmen.
When Sinclair was bleating about not
winning the BBC microcomputer contract
and how unfair it all was, Kriwaczek said

that as far as he was concerned his
programmes were for the benefit of the
viewers and not micro manufacturers.

In the tenth and final programme in the
series he attempts to go beyond his brief of
explaining what computers are all about.
And in it he weaves his own personal,
slightly apocalyptical view of where it is all
taking us.

‘Itis just about possible we will build a
society where computers become the
indispensable slaves. But history has shown
that powerful slaves become the most
dangerous enemies of all.

‘If computers become indispensable
servants in a new society, then they will
ultimately become the masters,’ he adds
without elaboration.

That socket in the wall will never seem the
same again.

It might even be worth putting up with all
those micro entrepreneurs like Sinclair and
Derek Rowe. Now Derek is quite an
interesting chap, he looks like what you
should look like when at college. But unlike
most students he has stacks of money.

Has he made this out of micros?

‘How | make my money is my own affair,’
he says. But come on Derek, we would all
like to know about that Rolls Royce you drive
around in.

" 'Oh that was the result of my digital
telephone for cars,’ he explains. Apparently
his ‘micro stunt box’ which allows the user to
do things that could not be done before, is
not the real cause of his fortune. Itis really
his digital telephone for cars ‘which was first
on the market and far cheaper than anything
British Telecom can offer.’

But what about next year? Will his micro
business overtake his other interests as far
as the green and blue notes are concerned?

‘Dunno,’ he answers with the deft subtlety
of a brick wall.

Even though Rowe is shy about where he
gets his money from he is quite happy to
admit that when he worked for Commodore
his main ambition was to make as much
money as fast as possible.

He credits himself with the scheme

Commaodore now has of charging a small » 99

r
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Vic 20 Colour Computer £199.99"

C2N Cassette Unit £44.95*

4016 16K Computer £550

4032 32K Computer £695

2031 171KSingle Drive Floppy Disk  £395 ‘
4040 343K Dual Drive Floppy Disk £695

4022 Tractor Feed Printer £395

8032 32K Computer £895

8096 96K Computer £1195

8050 950K Dual Drive Floppy Disk £895

8023 Tractor Feed Printer £895

8422 22 Megabyte Winchester Disk £3495
9000 SuperPet 134K
Multilanguage Computer £1495

*Price inclusive of VAT. All other prices VAT extra.
All prices are correct at time of going to press.

At Commodore
we leave you no choice

[ammca=]
I 10MR4

Send to: Commodore Information Centre, 675 Ajax Avenue, Slough, Berks., Tel. Slough 79292,
I'd like to know more about how Commodore can help me make the right choice.
Name

Position
I Nature of Business Company. ;I()

Address
Tel
I . r commodore
l Quite simply, you benefit from our experience
Come and see us at the Third International Commodore Computer Show. 3rd - 5th June, Cunard Hotel, Hammersmith
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Commodore Official Dealer List

London

AddaW13

01-579 5845

Capital Computer Systems W1
01-636 3863

Logic Computer Systems SW1
01-2221122/5492
Merchant Systems LtdEC4
01-5836774
MicroComputation N14
01-8825104

Microcomputer Centre SW14
01-8787044/7

Sumlock Bondain LtdEC1
01-250 0505
Informex-London Ltd SE13
01-3184213/7

CSS (Systems) LtdE8
01-254 9293

Meares Consultants LtdNW3
01-4313410

Data Base NW2
01-4501388

Surrey & Middlesex

Douglas Moore Ltd Kingston-Upon-Thames
01-5492121

Micro Facilities Ltd Hampton Hill
01-9794546/941 1197

PPM Ltd Woking

04867-80111

Datalect Computers Ltd Croydon
01-680 3581

Datalect Computers Ltd Woking
04862-25995

Johnsan Microcomputers Camberley
0276-20446

Wego Computers Ltd Caterham
0883-49235

Cream Computer Shop Harrow
01-863 0833

Da Vinci Computer Shop Edgware
01-952 0526

L & J Computers Stanmore
01-204 7525/206 0440

Kent, Sussex & Hampshire
Amplicon Micro Systems Brighton
0273-562163/608331
Business Electronics Southampton
0703-738248

HSV (Microcomputers) Ltd Hants
0256-62444/0703-331422
Millhouse Designs Ltd Alton
042-084517

The Computer Room Tonbridge
0732-355962

Scan Computers Storrington
09066-5432

Essex
DataviewColchester
0206-865835

CSSC LtdIford

01-554 3344

DDM Brentwood

0277-229379

Stuart R Dean Ltd Southend-on-Sea
0702-62707

o
Commonsense Business Sysrems Ltd H4gh Wycombe
0494-40116

Orchard Computer Services Wallingford
0491-35529

Wymark Micro-Computer Centre Salisbury
04254-77012

A/phascan Ltd Banbury

029575-82

JR Ward Computers Ltd Milton Keynes
0908-562850

The Computer ShopOxford

0865-722872

Kingsley Computers High Wycombe

0494-449749

Hertfordshire & Bedfordshire

Alpha Business Systems Ware
0920-68926

Bromwall Data Services Old Hatfield
07072-60980/63295

Computer Plus Watford

0923-33927

HB Computers (Luton) Ltd Luton
05827454466

Photo Acoustics Watford
0923-40698/32006

MMS Ltd Bedford

0234-40601

Brent Computer Systems Rickmansworth
87-71306/70329

East Mi Southt ide & Derby
Davidson Richards Ltd Derby
0332-366803/4

Roger Clark (Business Systems) Ltd Leicester
0533-20455

Arden Data Processing Leicester
0533-22255

Betos Sys!ems Ltd Nottingham
0602-48108

Caddis Computer Systems Ltd Hinckley
0455-613544

AJR Ltd Arnold Nottingham
0602-206647

East Anglia, Lincolnshire & Northamptonshire
Arden Data Processing Peterborough
0733-47767

HB Computers Ltd Kettering

0536-520910

Sumlock Bondain Ltd Norwich
0603-26259/614302

Dataview Norwich

0603-616221

West War
Joseph Ware Associates Brrmmgham
021-643 8033

Camden Electronics Ltd Birmingham
021-7738240

Micro Associates Birmingham
021-3284574

Taylor Wilson Systems Dorridge, Solihull
05645-6192

Walters Computer Systems Ltd Stourbridge
03843-70811

CBS Consultants Ltd Birmingham
021-7728181

Peach Data Services Burton-on-Trent
0283-44968

Computer Services Midlands Ltd Birmingham
021-3824171

Business Equipment Rentals Ltd Rugby
0788-65756

Business Equipment Rentals Ltd Coventry
0203-20246

North Wales, Cheshire & Merseyside
Rockliff Micro Computers Mold
0352-59629

North Wa/es Computer Services Colwyn Bay
0492-3315

Office & Busmess Equipment (Chester) Ltd Queensferry

0244-816803

Catlands Information Systems Wilmslow
0625-527166

Rockliff Micro Computers Liverpool
051-521 5830

Stack Computer Services Bootle
051-9335511

Manchester

Cytek (UK) leO d Trafford
061-872 4

Executive Reprograph/c Manchester
061-228 1637

Sumlock (Manchester) LtdManchester
061-834 4233

D KippingSalford

061-8346367/9

Computastore Ltd Manchester
061-8324761

Lancashire

Preston Computer Centre Preston
0772-57684

Tharstern Ltd Burnley

0282-813299

Yorkshire & Humberside

Ackroyd Typewriter Co Ltd Bradford
0274-31835

Alcor Computer Systems Ltd Huddersfield
0484-512352

Deans Computer Services Leeds
0532-452966

Holbrook Business Systems Sheffield
0742-484466

Holdene Ltd Leeds

0532-459459

Microware Computers Hull
0482-562107

Mitre Finch Fishergate

0904-52995

Yorkshire Electronics Morley
0532-522181

Computer Centre {: Sheffle/d) Ltd Sheffield
0742-53519/588731

Microprocessor Services Hull
0482-23146

Ram Computer Services Ltd Bradford
0274-391166

North East

Currie & Maughan Gateshead
0632-774540

Dysons Instruments Houghton-Le-Spring
0783-260452

Intex Datalog Ltd Eaglescliffe
0642-781193

Key Computer Services Ltd Jesmond
0632-815157
Avon, Wales & West Country

Calculator Services & Sa/es (Bristol) Ltd Bristol
0272-779452/3

Computer Supplies (Swansea) Sketty
0792-290047

McDowell Knaggs & Associates Worcester
0905-28466

Somerset Business Computers Taunton
0823-52149

Milequip Ltd Gloucester
0452-411010

Reeves Computers Ltd Carmarthen
0267-32441/2

Welsh Computer Centre Bridgend
0656-2757

Sigma Systems Ltd Cardiff
0222-21515/34869

Reeves Computers Newport
0633-212331/2

Computer Shack LtdCheltenham
0242-584343

Midland Micro Stourport-on-Severn
02993-77098/6706

Sumlock Tabdown Ltd Bristol
0272-276685/6

Radan Computational Ltd Bath
0225-318483

Devon & Cornwall
AC Systems Exeter
0392-71718

Devon Computers Paignton
0803-526303

Jeffrey Martin Computer Services Ltd Truro
0872-71626

AC Systems Plymou(h

0752-260861

JAD Integrated Services (Plymouth) Ltd Plymouth
0752-662616/29038

Scotland

Ayrshire Office Services Ltd Kilmarnock
0563-24255/20551

Holdene Microsystems LtdEdinburgh
031-557 4

Robox Oﬁlce Equrpment Ltd Glasgow
041-2218413/4

Gate Microsystems Ltd Dundee
0382-28194

Gate Microsystems Ltd Glasgow
041-221 9372

Mac Micro Ltd Inverness
0463-712774

Eire & Northern Ireland

Northern Ireland Computer Centre Co. Down
02317-6548/9

Crowley Computers Ltd Dublin 2
0001-600681

Cork Microcomputer SystemsCork
Cork 20252/20259

CDS Computmg LtdCork

Cork 2392,
QTH E/ectrumcs Dunlaoire
Dunlaoire 803358
Microcomputer Systems Ltd Limerick
Limerick 46755
Software Development Services Ltd Dublin 4
Dublin 685 755
Declan Computers Galway
Galway 67156/67157

Microsolve Dublin 14

Dublin 884558

Computer Science Ltd Dublin 6
Dublin 966204

Isle of Man

Resource Planning Ltd Douglas
0624-4247/8

The Revolutionary New Sharp
PORTABLE COLOUR COMPUTER

A complete battery powered system that can fit in a briefcase.

Sharp PC-1500 ‘BASIC' Portable Computer £147.78 + VAT Total £169.95
Sharp CE-150 4-Colour Graphic Printer £130.39 + VAT Total £149.95
Sharp CE-151 4K Byte RAM Expansion Module £43.43 + VAT Total £49.95
Sharp CE-155 8K Byte RAM Expansion Module £69.52 + VAT Total £79.95

The PC-1500 approaches the Personal Computer in ability, with 16K bytes of ROM and up to 11.5K
bytes of RAM memory, all retained when switched off. Multiple program storage capability. ‘BASIC’
program language with two diemnsional arrays and variable strings. QWERTY keyboard with upper
and lower case. (Word processor software available soon(. Mini-graphic 7x156 dot matrix display.
Line width 26 characters. Built-in clock/calendar/alarm function for business scheduling.
The CE-150 4-colour Graphic Printer/Two Cassette Interface (for saving and loading), prints virtually
any drawing, with complete control of up, down, left and right printing. Variable line length from 4 to 36
characters. Supplied complete with rechargeable batter and mains adaptor.
Dims: PC-1500 — 195 x 25.5 x 86mm. 375g. CE-150 — 330 x 50x 115mm. 900g.
Available soon: RS232C Interface. Software Board to serve as input keys in graphics, or pictures, pre-
viously drawn on a template.

Brochure on request.

MIiCROL 1500 SOFTWARE SERIES
We are confident that this is the world’s most advanced PC-1500 software

THE PORTABLE COMPUTER COMES OF AGE with advanced ready-to-run software to meet the
needs of management, science, engineering and the professions. Major features include:
*100% reliable performance for total dependability.
* “User-friendly” commands and prompts
* Comprehensive “plain English” operating manuals.
* No computer experience required.
* Designed for easy personalisation.
* Future-compatible, with full hardware and software add-on capability.
PLUS: Full colour print commands with Auto-colour, Audit-Trail and Archive options, sophisticated
user-error recovery systems and Database Integrity Protection option.
MICROL 1500 software Series from £200 to under £20.
Brochure on request.
Worldwide dealer network now being established. Dealer enquiries welcome.

THE SCIENTIFIC COMPUTER

CASIO
FX-702P

£86.91 + VAT
Total: £99.95
Plus FREE MICROL Professional Programming Pack (RRP £9.95)

The widest range of math, science and statistics, (55 in all, including Regression and Correlation).

BASIC. Up to 1,680 program memory steps, up to 226 data memories. Subroutines, 10 levels; FOR:
NEXT looping, 8 levels. Edit, debug and trace modes. 240 hrs. battery life. 17x165x82mm. Wt.176g.

MICROL 702 PROCOS Professional computing solutions on tape. Save up to 90% of programming
time with this electronic equivalent of pen and paper. ‘VisiCalc-type' system answer ‘what if' questions
and analyses trends. £25.

FA-2 Remote control Cassette Interface/Adaptor ££9.95

FP-10 Permanent hard copy printer. Mains/rechargeable/battery. £139.95
702 PACKAGE DEALS

Pack A: FX-702P + MiCROL Professional Programming Pack. £99.95

Pack B: FX-702P + PPP + FA-2 adaptor + PROCOS software. £139.95

Pack C: FX-702P + PPP + FA-2 + PROCOS + FP-10 hard copy printer. £179.95

PRICE includes VAT, P&P. Delivery normally by return of post.
Send your official order, cheque, P.O., or phone your Access, Visa or Barclaycard number to the UK's
leading Portable Computer Specialists:-

TEMPUS

Dept. MCP
38 Burleigh Street, Cambridge
CB11DG Tel: 0223 312866/
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The pocket computer was invented in
1971. Unfortunately for the credit rating
of its inventor, the necessary technology
didn't exist at the time.

In the decade that followed the size,
cost, power consumption of the
sophisticated electronics we call a
computer, all shrank.

Ironically, the newest and most
sophisticated pocket computer you can buy
—the Sharp PC-1500, contains so many
original features, that traditional desktop
microcomputer manufacturers ought to be
paying close attention (they are not, of
course, but that's another story).

In some ways, this machine is everything
that the microcomputer should have been —
itis user friendly, and its design allows the
user to reap the maximum benefit from the

technology. And most important, it has been
designed to do a new job; not just an old job
cheaper.

But that is jumping the gun. If hard
pressed we will admit to having been more
than a little sceptical about pocket
computers in general, and the Sharp in
particular. Having observed the rise and fall
of the programmable calculator at close
quarters — they became so sophisticated
that only boffins could use them — we
expected the PC1500 to prove equally
unfriendly. The Publisher (who is a bit that
way inclined himself) denounced it as an
executive gimmick, and a possible health
hazzard to boot.

At a starting price of £170 plus VAT it
clearly wasn't going to compete with the
colour/graphics/sound capabilities of
purpose designed home.computers.

On the other hand, the specification
looked interesting: fully QWERTY keyboard,,
programmable function keys, 3.5K RAM,
and full BASIC. And as for that 4 colour
printer/plotter with cassette interface, that
sounded too good to be true. So let's start

with a look at what you get for your money.

The Sharp PC1500 is a self-contained
computer which measures around
8"x31/2"x1", i.e. pocketable if you happen to
be wearing dungarees, but otherwise
portable in your executive briefcase,
sporran, or what the continentals
euphemistically refer to as ‘man-bags’. Four
penlight batteries provide power for around
50 hours of actual usage — the computer
has an automatic cut-off feature if no keys
are pressed for a certain length of time.
Thanks to the use of CMOS circuitry the
contents of memory — both programs and
data — are retained even when switched
“off” and there is hardly any battery drain.
These cells can also power various
peripherals such as the printer/cassette
interface, though the consumption is so
much greater that regular use of the external
mains transformer, supplied with the latter,
is to be recommended.

The liquid crystal display (LCD) is a single
line of 26 character spaces, with a number
of smaller words and symbols above it to
indicate the various modes in which the
computer can be run. The full range of
ASCII characters, including both upper and
lower case (which some desktop computers
still can’t handle) can be displayed on the
matrix of 6x7 dots for each field. Clarity is
superb and the display does not suffer from
the slow response time that characterised
early LCDs: the fast-moving cursor leaves




no perceptible ghost image trailing behind
it. Furthermore, each of the seven dots in the
156 possible columns can be individually
turned on — or off — making possible useful
graphic displays as well as somewhat
elementary animation for games.

The keyboard contains both a standard
QWERTY layout and a Separate numeric/
arithmetic keypad. There are a number of
editing keys and mode functions peculiar to
this machine, and the top row of keys are
user-definable — a clever feature, of which
more anon. Though the keys are necessarily
small, they are better-spaced than most
calculators, so reasonably fast one-fingered
typing is possible without the annoyance of
continually hitting several buttons at once.

Though a computer in its own right, the
PC1500 is considerably enhanced by the
CE-150 printer and cassette interface which
we would rate good value at £150, and a 4K
plug-in expansion RAM at £50. The way in
which the various units plug together looks
particularly well-designed compared with
the fragile edge connectors employed in
most desktop micros. Clearly, Sharp intend
to capitalise on the expandability of the
1500. Indeed, they have just announced
with some pride a touch sensitive softboard
with 140 user-definable keys, complete with
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The 26 character display can
produce both text and graphics.

transparent overlays for your own
designations.

As it is likely that the majority of PC1500
users will want to make use of this expansion,
we evaluated the PC1500/CE-150 as a
system.

One of the most impressive aspects is the
extent to which Sharp appear to have
anticipated everything one might need: soft
carrying case, keyboard overlays, self-
adhesive name lable for identification, and
for once, you do get batteries in the box.
The printer comes in a sturdy carrying case,
with sufficient space for the mains
transformer, cassette leads, spare pens and
rolls of paper supplied.

The documentation, too, is well thought
out — a considerable improvement on the
translated Japanese instruction sheets sent
out with many calculators. The Instruction
Manual leads the beginner through from first
switching on to programming sophisticated
graphics in BASIC, and includes the
operating instructions for the printer/cassette
interface. It is clearly laid out with diagrams
indicating every key you need to press,
even for the more sophisticated routines.
The style is light-hearted, almost jokey, and
makes frequent use of summaries and tests,
to the extent of suggesting which parts the
more experienced programmer may safely
skip.

A separate book of Applications
Programs which can be typed in is
supplied, and again, the programs all make
good use of the graphics and other
facilities. The range of titles covers
statistics, finance, games and graphic
displays.

So much for the computer itself — what is it
actually likely to use? We found that it re-
awakened the programmer in us. Perhaps
there was a time when you sat up half the
night experimenting with loops and
graphics displays? And now you can hardly
summon the enthusiasm to write any
programs at all? We know the feeling. And
perhaps the 1500 is the answer —we
certainly rediscovered the fun of writing a
simple 10 line program again.

Clearly the PC1500 isn't intended for the
development of heavy-weight programs, but
the kind of uses to which it will be put are
likely to be so individual that many people
will have to write their own software. The
Operating System built into Sharp’s 16K of
ROM extracts the best available from the
limited hardware. The 26 position display
can be scrolled left or right to accommodate
program lines of up to 80 characters and the

1 | keys are used to view a program
during development. Any section of the
listing can be LLISTed on the printer.

Editing is as good as on many desktop
micros, with a cursor that changes from an
underlining to a reversed out square when
moved over existing text and ‘hops’
intelligently over keywords that you don't
wish to change. Insert, Delete and Clear
Line work as expected. The BASIC
keywords, incidentally, can be abbreviated
to save time, and the most common ones
are pre-assigned to the QWERTYUIOP row
of keys for one-touch entry.

The BASIC itself is remarkably standard
with the two-dimensional arrays, string
manipulating functions and two character
variable names found on most larger

machines, and is sufficiently compatible
with Microsoft BASIC to run almost all of the
routines and listings published in our
magazine. In addition, though, the PC1500
sports a number of special commands that
would put quite a few micros to shame.

These include: BEEP — for generating
whistles and tones through the inbuilt piezo
electric cell; PAUSE and WAIT which
determine how long data remains on the
display before continuing execution of the
program; and PRINT USING which will ,
format both numbers and text on the display |
— looking after the decimal places, signs
and alignment as you require them. The
commands for graphics we will come to in a
moment.

The user gets 2.6 of the 3.5K of RAM
memory to play with, though the rather
peculiar memory usage system makes it
difficult to assess what size of program can
be handled. The STATUS command
indicates that 1850 bytes are available for
program listing — rising to nearly 6000 with
the plug-in module, which is to say sufficient
for some pretty useful programs.

Finally, we come to the Curse of the
Programmer: Debugging. On the negative
side, the PC1500 offers only error codes
(which must be looked up in the handbook)
instead of error messages. On the positive
side, the erroneous line can instantly be
summoned, complete with the cursor
positioned on the offending character.

Minute 4K RAM expansion plugs
inside the casing.

There is also a powerful TRACE facility
which can be activated from the keyboard
or even within a program. This executes a
program one line at a time displaying the
line number and permitting examination of
that line or the contents of any variable
without interrupting the flow of the program.

But as we observed earlier, the PC1500 is
a machine to be used in a variety of
applications, and is not ideally suited to
program development. The chief asset from
the users viewpoint is that programs and
data are automatically preserved when the
computer is switched off — so you don't have
to use the cassette for storage, or type in a
program every time you want to use it. And if
you are thinking that that only gives you
access to one program, stand by for
another surprise! Most BASIC programmers
will be aware that you can divide a long
program into separate modules, and
execute them individually by using the
command RUN 100 or RUN 200 etc. The
Sharp takes this process one stage further
by allowing you to label sections of a
program and then run them by pressing the
DEF key followed by a single letter




Memotech's New Memory System for the ZX81

[t growsas youprogress
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' MEMOPAKIGE || MEMOPAL 64K

AN

Memopak 16K Memory Extension Memopak 64K Memory Extension
- £39.98 inclVAT ~£79.00 incl VAT

Itis a fact that the ZX81 has revolutionised home computing, The 64K Memopak is a pack which extends the memory of
and coupled with the new Memopak 16K it gives you a the ZX81 by a further 56K. and together with the ZX81 gives a
massive 16K of Directly Addressable RAM, which is neither full 84K, which is neither switched nor paged. and is directly
switched nor paged. With the addition of the Memopak 16K addressable. The unit is user transparent and accepts basic
your ZX81's enlarged memory capacity will enable it to commands such as 10 DIM A(9000).

execute longer and more sophisticated programs, and to

hold an'extended database. BREAKDOWN OF MEMORY AREAS

The 16K and 64K Memopaks come in attractive, custom- 0-8K.. .. Sinclair ROM ! ‘ _
designed and engineered cases which fit snugly on to the 8-16K.. .. This section of memory switches in or out in 4K
back of the ZX81, giving firm, wobble-free connections. blocks to leave space for memory mapping, holds its
See below for ordering information. contents during cassette loads, allows communication

between programmes, and can be used to run assembly

]
Commg Soon... I language routines.

HI-RES GRAPHICS 16-32K . . . This area can be used for basic programmes and

L . Sl Sl BUe L
Memotech Digitising Tablet  RS232 Interface 32-64K . .. 32K of RAM memory for basic variables and large
arrays. _
With the Memopak 64K extension the ZX81 is transformed into a
All these products are designed to fit ‘piggy-back’ fashion powerful computer, suitable for business, leisure and
on to each other, and use the Sinclair power supply. educational use, at a fraction of the cost of comparable
WATCH THIS SPACE for further details. We regret we are as yet systems.

unable to accept orders or enquiries concerning these products : s ]

— but we'll let you know as soon as they become available. Umque 3 monthtrade'm Offer'

When your programming needs have outgrown the capacity

How to order your Memopak_ provided by 16K RAM, and you find it necessary to further

By Post:  Fillin the coupon below and enclose your &Xtend Soul ZX8|1! s capacity, we wil talé% back your 16K
cheque/P.O./Access or Barclaycard number. emopak and allow a discount of £15.00 against your

By Phone: Access/Barclaycard holders please ring ?urclwase Bl S o8l mgdel. , . ;
Oxford (0865) 722102 (24-hour answering service). We reserve the right to reject, for discounting purposes. units which

have been either opened or damaged in any way.
_————_—_---—_—_—_---—--—__—_y

Please send me: '

©R Branton & G. A. C. Boyd 1982

f

Please make cheques payable to Memotech Limited

l Please debit my Access/Barclaycard* account number Quantity Price Total I
I | | | 16K RAM, Assembled £39.95 |
l *Please delete whichever does not appiy 64K RAM, Assembled £79:00 - I
| SIGNATURE DATE — E:Is;:: Lt
I NAME ADDRESS I
i cps |

I

| We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products.

Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Telephone: Oxford (0865) 7221 02/3/4/5_I
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keystrokes.

corresponding to that label. There is even
an AUTORUN command which will start a
program as soon as you switch on, and a
LOCK command to prevent the untrained
user from accidentally erasing or altering
parts of the program.

The cassette system is reasonably
comprehensive and should, in theory, work
with any domestic cassette unit with the
appropriate jack-plug sockets. For those
intent on business applications handling lots
of data, it is possible to use two cassettes:
one for reading and one for writing.
Commands exist to save your programs on
cassette, load them back again, check that
the recording is OK, chain from one
program to another and merge a program
on tape into the one you are currently
developing. Both programs and pure data
can be stored on tape with an appropriate
filename.

Having said all that, we are less than
entirely happy with the cassette system.
There is no prompting to remind you what to
do, nor is there much reassurance that
anything is happening (except for the
‘bleeper’ which is supposed to indicate that
data is loading), or that anything has gone
wrong.

It took us quite a bit of fiddling with the
volume controls to load a program
successfully, and the manual gave the
distinct impression that if you don’t have a
remote on/off facility on your reader, you are
a second class citizen!

Facilities exist to design your own special
characters or game symbols, occupying

The CE-153 Software Board for
individual applications.

any number of dot positions and printing
them anywhere on the display, using simple
GPRINT and GCURSOR statements rather
than reams of PEEKs and POKEs.

The most useful feature, however, is the
user definable keys or ‘'macro keys' as they
are more commonly referred to. Each of the
top six keys can be programmed by the
user to reproduce at a single touch any
commonly used sequence of normal

Six user-definable keys can store up to eighteen sequences of

keystrokes. This might take in anything from
BASIC command words, to descriptions of
your company's top-selling product lines.
Again, these ‘time-savers'’ are preserved
when switched off, and because there are
three such modes, you have the ability to
store up eighteen sequences of keystrokes.
One way to remember these functions
would be to write labels on the transparent
keyboard overlays which Sharp supply.
Better still is the inbuilt ‘soft mask’ system
whereby you may store and instantly recall a
set of prompt-labels to appear on the
display just above the user-keys.

So far, we haven't really made much
reference to the printer part of the CE-150,
except to observe that it is pretty well
essential for developing long programs. Yet
the mechanism inside this tiny device is so
ingenious that it actually offers the pocket
computer owner more facilities than most
desktop printers. The print head supports
four tiny (12" long) but replaceable ballpoint
pens — giving the four colours: black, blue,
green and red. It uses ordinary white paper
(a 2" wide tally-roll) and prints by moving the
head backwards and forwards, and the
paper up and down. The result is that
characters are made up from a series of
drawn lines — far more readable than their
dot-matrix equivalents — and a vast range of
graphic effects become possible: bar
charts, diagrams, patterns, and so on.

In text mode, nine different character

" sizes are possible, depending on the

emphasis required, and naturally the
amount you need to get into the width.
These can be written in four different
directions: across the paper, upwards or
downwards and even, for Australians,
upside-down. The diagrams appended to
this article show some of the effects
possible.

In graphics mode, the computer contains
software to draw lines of a variety of different
types: dotted, dashed or continuous — and,
of course, in the four different colours. Lines
can be drawn to any point on the paper from
the point you have defined as the origin.
Alternatively, you may specify a whole
series of “vectors” to be drawn, one
following on from the next.

This really brings us full-circle to the
question of ‘what can you use it for?’ Let's
put it another way: to whom will the PC1500/
CE-150 be really useful?

Anyone who needs to present the results
of their calculations attractively should be
interested. How much more impressive
would the double glazing salesman'’s
quotation be if it was individually printed out,
complete with a four-colour company logo
drawn out by the program, and perhaps
diagrams of the quoted range of products.

But with 6K of RAM in its expanded form,
and contents preserved even when
switched off, a number of other applications
spring to mind. What about a portable cut-
down VisiCalc-type tool for forecasting? Or
even a diary/list of telephone numbers that
could be printed out or altered at will.

Much will depend on the software that is
developed, of course, though our guess is
that most PC1500 users will write their own
programs for one-off applications.

In summary, then, an exceptionally well
designed machine that will open up a whole
new field of microcomputer applications.
Sharp are unlikely to deprive the desktop
manufacturers of much business but those
same manufacturers could learn a lot from a
close study of the PC1500.

In short, we liked it. And we have a feeling
that the editorial budget might have to
stretch to one in the near future.

For business purposes, of course.
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ENHANCING
PET’S BASIC

When the PET was first launched the
BASIC was considered to be very
user-friendly. Now, four years on, it is
widely criticised for its lack of
sophisticated functions and keywords.
Dave Wardill and Dave Barrett
have discovered an ingenious method
for adding new keywords into PET
BASIC with no loss in compatibility or
performance. The explanation below
should be readily understandable by
anyone who followed our series:
Assembler from Scratch (July to
December 1981).

Many machine code programmers have written their own
subroutines for the PET. Many more have collected and
used those published by others in magazines.

Some have gone further and have burnt these routines
into EPROMs so that they are permanently available,
without having to be reloaded at the start of each session,
and where they don't take up space in RAM.

However, relatively few people have taken the ultimate
step, and incorporated their routines as a part of BASIC in
ROM. Dave Barrett, a Durham teacher, has succeeded in
doing this, and explains how it is done.

Adding words to the word table

We wanted the new system to have two important features:
(1) It had to be completely compatible. Any program written
elsewhere had to load and run perfectly, and any program
written on our machines had to be usable on standard PETs
(as long as it didn't use the new keywords, of course).

(2) There had to be no time lost by the new system.
Commodore interpreted BASIC is slow enough as it is.

The first problem which we met was that of space. The
ROMs which contain BASIC are tightly packed, and there
was no room at the end of the table where the BASIC
statements are stored. It was decided that as another chip
was needed in the ‘A’ socket anyway, containing the extra
routines, the whole word table might as well be moved
there.

The space which then became available in the ‘B’ chip
by doing this could then be used to extend the jump table to
include the addresses for the new words. This is an
extension of the method Commodore used when they
expanded their own word tables to include the disk
commands for BASIC 4.

The rearrangement of the ‘B’ chip can be seenin Fig. 1.

It was also necessary to alter some of the coding in the

‘B’ chip so that it pointed at the new table. This had the
major advantage that the standard interpreter does all the
work for us, because it is already set up to tokenise and find
the jump addresses.

This also meant that we could take advantage of the in-
built routines which already exist in the PET. Certain new
keywords could be included whilst using very little space.
For example, PLIST, which lists directly to the printer, takes
hardly any room at all on the new chip. Additionally, this
meant that we did not have to intercept the Chargot routine.
Certain add-on chips, such as Toolkits, do this so that
commands are diverted through the chip. Thus, the new
words used on the chip can be recognised and acted upon.
However, a significant time penalty is incurred by this when
BASIC is running, as each character is diverted and
examined.

Our method avoids this time penalty, and also allows
our new BASIC to be compatible with these add-on chips!

In order to maintain compatibility with the existing
organisation inside the PET, no new zero page locations
were used. Consequently, we have tended to use
temporary work areas other than the known ‘free’ locations
in zero page. The only place where this rule was broken
was in the REPEAT key routine. To get round that problem,
we don't turn on the repeat key if we are using a sensitive
routine.

Tokenising

The next problem was to see exactly what happened to
each BASIC word when it is stored in memory. It is not
stored in full, for this would be far too extravagant with
memory. However, a routine checks each word in your
program and checks it against the word table. If it finds a
match, then it replaces the word with a token, a number
between 128 and 202. For instance, the word NEW
becomes 128; FOR becomes 129; and so on. On Series 4
machines, with 14 extra disk commands, the token numbers
go up to 218. Therefore, the remainder of the tokens, up to
255, were available for our use.

The routine to do this was discovered in the ‘B’ chip,
between $B4F6 and $B5A2. There were only two bytes
which needed changing. These contained the address of
the new location of our word table, which was moved to

$A001.
The routine looked like this:
B533 A9 BO LDA#$B0
STA$20
LDA#$01
STA$1F

After the change, the new word table was accessed like
this:
B533 A9 A0 LDA#S$A0
STA$20
LDA#$01

STA$1F

This sent the interpreter to look for the new word table

68

MicroComputer Printout June 1982




in the right place. Obviously, if your word table is put
somewhere else, then that location should be used instead.

This routine must also be copied into the LIST routine,
which can be found in $B630 onwards. It should be inserted
beginning at $B6B8, replacing the almost identical routine
which you will find there already.

Reversing the process
Secondly, when the program is running, the whole process
has to be reversed. Each token has to be recognised, and
the program flow diverted to the right subroutine in ROM.
The subroutine which does this is located in the ‘B’
chip, at $B785—. Unfortunately, there was not enough room
to squeeze the changed routine in at this point, so a jump
was inserted instead, pointing near the end of the chip.
There is quite a lof of unused memory there.
The ‘jump’ change looked like this:
B78F4C 50 BF JMP $BF50
—and the new routine introduced near the end of the chip
looked like this:
BF50 C9 5B CMP#$5B ; Is it a new token (>218)?
BCS$BF60 ; Yes — goto BF60
Next, the routine checks for functions, as before.
Then it sets its new jump address and goes to the
Chargot routine:

BF60  SBC #%$5B
ASL
TAY
LDA #$(New jump table high address, Y)
PHA
LDA #$(New jump table low address, Y)
PHA
JMP $0070 ; goto Chargot routine

B CHIP

Jump addresses A CHIP
forprimary
keywords and

functions

Making the changes
Can anyone make these changes? The easiest way is
probably to use a program such as EXTRAMON to make a
copy of your ‘B’ chip in RAM, and then effect the changes
there. From the results of this, an EPROM can be burnt. If
anyone has problems with this, we would be glad to let
them have a copy ready for burning, or even a completed
EPROM. If you need any help, give us a ring on Durham
711380.

If anyone wants more information, or wants BASIC 2
equivalents, we will probably be able to help as well.

Security chip

At the same time, Dave Wardill was taking a good look
through the ‘D’ chip. His attention was taken by the COLD
START routine, which is activated whenever the PET is
switched on. This routine does several jobs. It dumps a
copy of the Chargot routine into zero page, checks and
counts all the available RAM, and displays the familiar

### COMMODORE BASIC 4.0 ###
xxxxx BYTES FREE

Two facts were of particular interest. Firstly, the
‘Commodore’ message was printed out by a routine which
copied a series of memories to the screen until it met a byte
containing 00.

It was a simple matter to add an additional message to
the end of the official one — particularly simple in BASIC4,
because there is no further program before the end of the
chip. In BASIC3, however, whilst it is possible to change the
official message, it can't be lengthened, as it is in the
middle of the ROM, not at the end.

So, when his PET is turned on, it displays the usual
messages — and then follows with his name, address and
phone number. This would be most useful for security
reasons, were it not that his PET is fairly distinctive already.
Considering the number of modifications under the bonnet,
it is not surprising to find him concede that the guarantee is
probably now voided!

Jump addresses
foroperators

Table of key-
words

Table of messages

Tokenising

Listing

A001 Table of
keywords, old
and new

New routine 1

New routine 2

Interprets a Replaced

o 3 e List of new

to the jump ;

address jump addresses
for our new words

Spare memory

Checkto seeif
new token.

Figure 1

D CHIP

End of ‘Cold Start’
D448 Jump to Warm Start.
“BYTES FREE”
Old Basic *** COMMODORE
Message BASIC***

0} PeHaAIp

# # # COMMODORE
BASIC 4.0 # # #

This area
usually

—Add own message
here

unused in
Basic 4

Turn on toolkit
Turnonrepeat key
Jump to warm start

MicroComputer Printout June 1982 69




PET’S BASIC ..~

Toolkit turn-on

A second feature was discovered at the same time, one
which will be of especial use to users with Toolkit type
chips.

Add-on chips normally have to be activated after the
PET is switched on, using a SYS command. However, the
routine described above ends with a jump to the Warm Start
routine. This jump can be diverted to some of the empty
space at the end of the ‘D’ chip, and from there the Toolkit
can be activated, along with the Repeat Key if desired. This
means that when the PET is turned on, it automatically
activates any extra chip or chips, and enables any desired
function without any action on the operator’s part

E H UF TO F
MUST EE 4 DIGITE

L1200

i FRIMT A DEC MO
i RERDY

whatsoever. i el B

These processes can be seen in the ‘D’ chip as follows: a3 i HO THEM CARRY OM

41 ERLD i ERROR
2 T i CHANGE FORMAT
DEA4 2A 2A 2A 20 43 4F 4D 4D ### COMM o A
DEAC 4F 44 4F 52 45 20 42 41 ODORE BA u ; 15T OF FRIR
DEB4 53 49 43 20 34 2E 30 20 SIC4.0 2
DEBC 2A 2A 2A 0D 0D 00 #H#H# ;
i MO GooT

The ‘OD’ is the symbol for ‘carriage return’. Remove the Rl AL
zero in memory $DEC1 and merely add your own message. : RETLRH

The jump routine which has to be diverted is earlier in the ‘
chip, at $D448.  CHAMGE FORMAT

k1
D448 4C FF B3 JMP $B3FF ‘
.END
This should be changed to something like
D448 4C EO DE JMP $DEEO New words
Well, now we know how to add new words to BASIC, for the

and the program for activating the add-on will look like this, price of a couple of EPROMs. Next, let us look at some of
starting at $DEEO, which is unused normally in BASIC4. the new words which we wanted to use.

Some of the routines which we use are mentioned here.
DEEO 20 00 A0 JSR $A000 ; turn on the chip.

SORT This statement will sort the con-
DEE3 2019 A1 JSR $A119; turn on a function tents of an array containing
at $A119 —like a repeat key. either alphanumeric strings or
real numbers. It will sort a 32K
DEE6 4CFFB3 JMP $B3FF ; go to warm start, memory fullin five seconds, and
as you were supposed to do in the first place. itcan be set to start atany given
elementinthe array.
See Fig. 2. Forexample, the following

line might be used inside a

BASIC program: |

100 DIM N$(200)

250 SORT N$(12)

This would sort into alphabetic

S order all the elements of the

OH UF TO 25533 array N$, from element 12 to

E.G Fi# CE+5 0 element 200 inclusive.

ok LINEINP: These will accept input under

’ specified conditions of type or
length.

PADINP They will pad out any input with
shifted spaces if required. This
is very valuable for screen hand-
ling and word processing

LIME# LOC CODE LIHE

HE

COMVYERT DEC-Z
EMTEF oL
OF AH

applications.
REPEAT Repeat key on (or OFF)
Al DISABLE  Thestop key can be turned on or
”'E*F'FERHTE ENABLE off using these words, which do
R not affect the running of the
TPk PET’sinternal clock.
7 HEX HO ROUTIME SET These words allow double

RESET density (80x50) plotting to be
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used.
VLIN Allows lines to be plotted at any
HLIN pointin double density mode.

The syntaxis ‘'VLIN 40’ which
would, forexample, draw a verti-
calline up the centre of the
screen.

DUMPSCR  This will dump an exact copy of
the screentoa CBM printer.

KEYINP Anextraordinary routine which
makes the GET statement
redundant.
100 A$="ABCDE"
110KEYINP A$
This will only recognise the keys
showninthe A$ string. If any
otherkey is pressed, including
the STOP or RETURN keys, they
areignored. No longer must
games programs suffer with the
‘Press any key —NO, not that
one’' syndrome.

SEEK This is amachine code version
ofthe ‘INSTRING’ routine. SEEK
A$ IN B$ will search string B$(1)
and will reportifthe string in A$
is contained as a subset. Thisis
invaluable for Database Man-
agement systems.

DELAY Allows any length of delay to be

written into a program. No more

FOR NEXT loops as delays.

Sends the cursor to any pointon

the screen.

VDU XY

Many other useful words are planned for the future,
including:
INSTRING
PRINT USING
UPLIST

and so on.

We hope in future months to be able to publish
information on some of these routines. This would allow
readers to incorporate these on a chip, as we did, if they
wish. Alternatively, they could simply copy and save the
programs, loading them into RAM when they were needed.

As a start, perhaps these two new pieces of code will
be of interest.

A machine code Hex-Dec converter.
This makes considerable use of the PET’s internal routines
in ROM.

To convert from HEX to DECIMAL, the information is
entered like this:

TEN,0A15

2581
and the answer is displayed below. The comma is important
and should not be left out.

If you are not using this routine with its keyword in the
BASIC table, but just want to load it and use it when
required, the use:

SYS826,0A15
replacing 826 with the routine’s start address if you locate it
somewhere else.
The conversion in the opposite direction works equally
well. :
HEX,12345
or, if it is being loaded into RAM, then
SYS826,12345

will do the job. B90

ANNOUNCING NEW SOFTWARE
ATARI 400/800

from

DAR‘KSAR

SEWER JUMP

Deep in the foul sewer something evil stirs. Your task is to build a
wall on the left bank and successfully jump the water to safety. With
advanced animation, high resolution graphics and sound effects,
this game is a must. :

BUT BEWARE...IT ISNOT FOR THE SQEAMISH!! PRICE £6.95

DEPTH CHARGE & BATTLESHIPS

Two games for the price of one — 5 enemy subs must be depth
charged before your fuel runs out, this is one of the most infuriating
games available! In Battleships you have to locate and destroy the
entire enemy fleet before they do the same to yours. Both games
feature high resolution graphics, amusing sound effects and anima-
tion. Very good value. PRICE £6.95

HANGMAN
A colourful version with over 550 Multi-length words. Features in-
clude random word selection, musical tunes, sound effects and

colourful graphics. PRICE £6.95
Requires only 16K RAM.
All prices include VAT, Postage & Packing
Cheques or Postal Orders to:
DARSTAR SOFTWARE
Unit 3,
197 Replingham Road,

London, S.W.18.

STAND 25 - AT THE COMMODORE SHOW

PRESENTS

FOR THE DISCERNING ENGINEER
Pressure Vessel Design Packages conforming to
— ASMEE VIII
— BS 5500

THE PRECISE SURVEYOR

Land Surveying packages for Traverse and
Tacheometric Surveys, with full correction factors

THE HARRASSED INVESTMENT BROKER
STOCK BROKERAGE MANAGEMENT

THE BUSY CONTRACTOR
CONTRACT COSTING AND LEDGERS
By the Professional System House

Eastmead Computer Systems

Eastmead House

Lyon Way, Frimley Road,
Camberley, Surrey

Telephone (0276) 682041/2 Telex 858894 EASTSMS
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_f:“‘“Drscounted Cash Flow i$
atechnique for

}"fi::i‘"determmlng the best

""possrble rate of return on
~an mvestment whether

 it's buying new plant for
- your business, or anew

‘washing machine for youri
~ home. With the aid of this

~ useful program listing,

- you can now perform a

~ full D.C.F. analysis on

?"f[y'ou‘r own micro.

. ,'A blrd in the hand i IS worth two in the bush

‘accordrng to the old adage. Similarly, a

__pound in the pocket today is worth more
~ than a pound expected to arrive next year,
~ which in turn is worth more than a pound

_ promised for the following year. The pound
_ we have today can be earning compound

~ spent today is more costly than a pound not

interest. Looked at another way, a pound

_ dueto be spent until sometime in the future
~ forthe same reason that the former could

have been invested and earning interest.
~ However, the position becomes less clear

, ‘”;f,‘when it appears possible to spend now in

yrder to reap the benefits later. For ‘example,

| lashing out on a season ticket to watch your

favourite football team at home may be

- _costly in terms of initial expenditure but is .
'Irkely to be cheaper over the season than
purchasxng a ticket for every match (not to

__mention the possrbly unquantifiable benefits
~ of having a guaranteed ticket and avoidance

_ of queuing in the rain at the ground!)
Obvrously, it is fairly simple to calculate the
_ advantages of this type of investment.

. Things would become more complicated if,

H _ for rnstance you still had to purchase cup-tie

_tickets, the pnce of adrmssron was likely to

. fall dunng the season, or you were not likely
_ toattend all the matches. Although there

_might still be a financial benefit to you,

_ perhaps there might be a more profitable

. ~ way of spending your money, like buying a

_video recorder (or renting one) or installing
_ central heating, where any of these

" _ alternatives might give a better return on the

'lnvestment A further complicating factor
- comes when expenditure and savings (or

income) occur at varying times throughout

 the period, and the effect this has on the

»ﬂow of cash

Rate ofreturn

 Whether it is a home or business matter, the .

 useofa technique called Discounted Cash

Flow can be very profitable. Basically, the
_outlay and income of cash are d»scounted

- back to see what their present value is at

today's rates. ,A cumulative net present

~ value over the life of a project tells us;how

~_good the inve:

stment is. A positive CPV

~ indicates a good return, negative a poor

_return and zero the real rate of return. The .

. program Ilsted here will enable you to rnake
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an associated inflation percentage .
Hardware is a cost in the first year only, say, " k

 Benefils and savings

1} We skip Hardware by typing an asterisk.
Against Software, we'll enter -2000 andfor
the inflation rate, we'll put 2. This will have

DISCOUN

carried out and the discount rate. For
example, if you wanted to carry out a DCF
on the purchase of a computer for your
business (assuming you're running this
program on someone else's!), the headtng
could be ‘Computer Purchase’, the period

10 years and the rate 20%. | wnl contmue o
- use this as an example. ‘ |

~ Next, the various items have to be .
described. In our example, we could have
Hardware, Software, Maintenance

(abbreviated to Maintain to avoid truncatton) ,
Media and Savings. Typing an asterisk

finishes the entries. You are now invitedto
type in any recurring values, together W|th

so this will not be entered at this point in the
program. Our recurring costs will be

throughout the whole 10 years so we specify
 year zero (years are numbered fromzero
‘upwards) as the start year and 9 (the tenth
year) as the finish year. We could have used
a different range and have specified dlfterent .
. costs for different perrods '

"By Bob Chappell

CASH

senSIbie and useful forecasts to determme .
f the most beneﬂctal investment of your hard- o
_earned cash.
The program commences by requestrng af[
R title for the analysis, followed by the number t
of years over which the analysis is to be

the effect of placing an expenditure of 2000

pounds for year zero, with all successive

years being increased each year, for this

item, by 2%. Thus by the tenth year, our

software expenditure in that final year will

| have risen to 2390 pounds. All expenditure,
_costs and outgoings must be entered as

negative values. Conversely, all income,

benefits and savings are entered as posrtlve ,k
values (no plus sign is necessary) To obtain

arecurring constant enter zero as the

1 inflation rate.

_ We'll continue by entenng -1000 and 5%
for maintenance, -200 and 5% for medra
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~ and 4000 (a positive value) and 10% for

.~ savings. In the last item, we are assuming a
~ savingin business costs, increased t
productivity, greater efficiency, etc. ataftrst .
year value of 4000, increasing each year by

10%. The program now requests non-
recurnng values for any item for which ithas

azero value still recorded. Hardware for

year zero will be entered as -10000 and -

~_against year 1 we'll enter an astenskto
__indicate that we have no further entrres to
| make against thatitem.

The program will now. drsptay the menu.

| We will look at each option in turn. The first
_ lets us display the table. As there is a limitto
~ how much we can cram on the screen, the

program shows only 3 years at a time. The

_ title and item headings are drsplayed for
__each part, togetherwrth the discount rate, to-
tals, net present values and cumulative pre-

 sent values (the latter is useful for tracing the

~ progress of the analysis and seeing \ where a
‘ tummg point in an investment appears) .

The figures are all shown to two decrmalf_*. ‘
(one of

Tommy's brilliant tips has been used to ac- .
~ complish this!) The maximum figures that
can be displayed range from -99999. 99t

4+999999.99. If afigure exceeds theselrmrts .
itis dtsplayed as a plus or minus field ofas

_ terisks. Our example shcws that the final
_ cumulative present value ls,posmve

places, being neatly aligned

1098

pounds to be exact. Using option

_ find out the true rate of return on our 1nvest .
~_ment. The dtscount rate is advanced orde
_creased by ever smaller amounts until apre-

~ sent value close to zero is produced The,,
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10 rem**discounted cash flow**
20 rem**bob chappell 20/3/82%*
30 gosub1630:goto170

40 rem**format routine**

50 j3=int(e(j1,J2)*100+.5)/100:v$=str$(j3) :v=right$(v$,len(v$)-1)
60 ifj3=Othenv$=" "+v$:goto90

70 ifabs(j3)<1thenv$="0"+v$

80 iflen(v$)<3thenv$=v+".00":goto120

90 ifmid$(v$,len(v$)-2,1)="."goto120

100 ifmid$(v$,len(v$)-1,1)="."thenv$=v$+"0":goto 120

110 v$=v$+".00"

120 ifj3<abs(j3)thenv="-"+v$

130 iflen(v$)<10thenreturn

140 ifleft$(v$,1)="-"thenv="-¥¥*¥*¥*¥ ¥*1.petyrn

’]50 v$:ll****** .**II :return

160 rem**title**

170 gosub180:goto220

180 gosub1540:print"please enter the title"

190 print:print"(maximum length is 20 characters).":printl$:print
200 input"title!;v$:t$=left$(v$,20) :return

210 rem*¥*period**

220 gosub1540:print"from 2 to 20 years can be calculated.":printl$:print
230 input'"how many years do you want";y$

240 y=int(val(y$)):ify<2ory>20thengosub1570:goto230

250 y=y-1:g0sub270:gosub1540:goto320

260 rem**discount factors**

270 gosub 1540

280 input"what is the discount rate";v$

290 r=val(v$):ifr<Othengosub1570:goto280

300 f=r¥.01:forj=0toy:df(j)=(1/(1+f))@j:next:r=int(r*¥100+.5)/100:return
310 rem**items¥**

320 print"up to 10 item descriptions can be"

330 print"entered (maximum length 9 characters).

340 print:print"type * to finish.":printl$

350 te=0:forj=1to10:print

360 print"item";j;:inputd$(j)

370 ifd$(j)="*"andj=1thengosub1570:goto360

380 ifd$(j)="*"thenj=10:gotol00

390 te=te+1:d$(Jj)=1left$(d$(3),9)

400 nextj:te=te+1:d$(te)="totals":te=te+1

410 d$(te)="rate"+str$(r)+"%"

420 te=te+1:d$(te)="npv":te=te+1:d$(te)="cum pv"

430 1y=0:gosubi50:gotob20

LU0 rem**recurring values¥**

450 gosub1540:print'please enter any recurring values"

460 print"(with minus sign if not income":print"or savings).":print

470 print"type *":print"against start year to exit."

480 print"against value to skip to next value.":printl$

490 print"start year ("ly;"-";y;")";:inputv$:ifv$="*"gotob600
500 sy=val(v$):ifsy<Oorsy>=yorsy<lythengosub1570:goto490
510 print:print"finish year (";sy+1;"-";y;")";:inputv$

520 fy=val(v$):iffy<=syorfy>ythengosub1570:gotol490
530 ly=fy+1:forj=1tote-4:print:printd$(j);" value";:inputv$:v=val(v$)
540 ifv$="*"goto590

550 print:input"annual % inflation";v$:a=val(v$)/100
560 ifa<Othengosubi1570:goto550

570 e(j,sy)=v:forjl=sy+1tofy

580 e(j,j1)=v+v¥a:v=e(j,j1):nextjl

590 nextj:ifly<ygotol50

600 return

610 rem**non-recurring, values**

620 zz=0:forj=0toy:z=0:forjl=1 630 ifzz=1goto730

630 ifzz=1goto730

640 ife(j1,J)<>0goto730

650 ifz=1goto700

660 z=1:gosub1540:print"please enter non-recurring values"
670 print"(with minus sign if not income":print"or savings).":print
680 print"type * to exit":printl$

690 printtab(10)"year";j:printtab(9);"--—————- "

700 printd$(j1);:inputv$

710 ifv$="*"thenzz=1:goto730

720 e(j1,j)=val(vs$)

730 nextjl:nextj

740 gosub760:goto830

750 rem**totals¥**

760 cm=0:forj=0toy: j2=0:forjl=1tote-4

770 j2=jo+e(31,3):nextjl:e(te-3,3)=32

780 rem*¥net present value**

790 jo=j2*df(j):e(te-1,j)=j2:e(te-2,3)=df(J)

800 rem**cumulative present value**

810 cm=cm+j2:e(te, j)=cm:nextj:return

820 rem**options*¥

progress of the calculations is displayed on
the screen to show to the user that the prog-
ram hasn't got fed up and packed up for the
day! We find that the true rate for this project
is 20.29%, representing a fairly worthwhile in-
vestment. Displaying the table again will
show the effects of this revised discount rate.

Sensitivity analysis

We can now proceed to use sensitivity
analysis, that is, using “what if" features to
compare various effects on our investment.
Selecting option 2 will allow us to change the
values in any one year without affecting the
values in any of the other years (apart from to-
tals and PVs). Let's amend year 9 to show a
residual value on our hardware of +2000 and
the sale of some of our software for 2000 (skip
the other items by typing an asterisk). We re-
turn to the menu by typing asterisk again
when asked for another year change. Dis-
playing the table will show that the CPV has
risen to 1209 pounds and using option 7
again will show that the true rate of return has
risen to 23.07%, an even better prospect.

5
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ANGLO AMERICAN SOFTWARE CO

TRS-80 =~ ATARI =PET = APPLE = VIC =2ZX81 =~BBC

We know what it is like out there, because that’s where we came from. Before we decided to become
software entrepreneurs, we were just like you enthusiasts searching through magazines for the ideal
mail order software source. What we hoped to find was a single entity that offered an ultra-wide
selection for our micro-computer. That pre-selected only the best of many similar sounding programs
that reached the market every month. That could give us personal assistance with the purchase-
decision process, and that stood behind its products. When we couldn’t find it we decided to become it.
So ANGLO-AMERICAN SOFTWARE CO WAS BORN.

include VAT, postage & packing.

Please state clearly the program(s) you require. Include your name, address & machine type + memory size. Prices

OIL TYCOON

What would it be like to be an oil pro-
ducer. Find out with this action packed
simulation as you try to become an oil
tycoon. Explore for new wells, get
reports, name your own price for oil —
but don't get too greedy or beware. The
game involves strategy and chance. You
could end up as one of the wealthiest
men in the country or the bankrupt vic-
tim of too many oil spills. You will find
OIL TYCOON both challenging and
exciting.

PRICE £9.95p CASSETTE

MASTER DIRECTORY

Wasn't it yesterday vcu threw the cat in
to the washing machine because you
couldn’t find where you had put the last
Adventure game you had saved or was
it that you gave your mother-in-law the
leftover curry because your three year
old had mixed up all your data disks and
now you don't know which one is
which? Well cheer up MASTER DIREC-
TORY is here. The M.D. is a storage
program that reads the files on your
disks, stores the name, extension and
even records the free space on each
disk. All you do is number your disks.
You can use it alphabetically or search
for name and ext search for free space.
Store 5000 files or 320 disks. Requires
one disk drive.

PRICE £21.00p DISK.

AIR FLIGHT SIMULATION

Instrument takeoffs and landings are no
picnic, ask any pilot. This computer
simulation is sure to keep you on the
edge of your seat. You begin with a full
tank of fuel and a flight plan to learn
simple takeoffs and landings. Pay atten-
tion to your instrument panel; too steep
a bank and your air speed will drop like
a stone... so will your plane. It's about
as close to the real thing as you can get
this side of the runway. Fun for all the
family when you learn to do acrobatic
manoeuvres.

PRICE £9.95p CASSETTE

DUNGEON OF DEATH

Your quest is to search for the Holy Grail
where you descend through 12 levels,
find the Holy Grail and return to the
surface. The Grail is guarded by
SMAUG the most fearsome monster of
all and ten lesser breeds. You can only
survive by using all the powers at your
command. You can cast magic spells,
drink potions that may or may not help
you find items to help you fight the
monsters. Step softly in the darkness.
Treasure or sudden death is only a foot-
fall away in the DUNGEON OF DEATH.

PRICE £10.75p CASSETTE

THE FLYING CIRCUS

Is a package covering biplane to modern
day planes. These seven programs offer
you the daring realism of flight.

AIR FLIGHT

. NIGHT FLIGHT

. AIRMAIL PILOT

. MOUNTAIN PILOT

. O’'HARE (air traffic controller)

. APPROACH RADAR

. JET FIGHTER PILOT

A great combined flying package. Try to
master the lot.

PRICE £25.00p DISK

NOO,A,WN =

SANTA PARAVIA & FIUMACCIO

Fancy being a Mrs. THATCHER — well
with this program you will come as near
to it as you will ever be. Perhaps |
should acquaint you with the domain. It
is not a wealthy area but riches and
glory are there for the aware. You will
have to worry about the serfs request-
ing more grain; if they don't get it they
may flee. There is the weather as well —
if it is good so will the crops be. You
may find you have to increase the tax.
You may also wish to build a new
palace. To measure your progress, the
official cartographer will draw you a
map so as to see how to plan your
strategy. A very entertaining game.
PRICE £10.50p CASSETTE

PRICE £14.25p DISK

Send 75p for full

catalogue
(Refundable against purchase)

ANGLO AMERICAN SOFTWARE CO

138a Stratford Road,
Sparkhill,
BIRMINGHAM, B11 1AG
021-771 2995

-
To place orders quote your Access no. [

* PROGRAM OF THE MONTH *

SPACE SHUTTLE Save £4.50p

5.3 million pounds of thrust sent the space shuttle
COLUMBIA into orbit. Now on-board computers will help
to bring her safely, and gracefully back to earth. SPACE
SHUTTLE puts you in the command pilot’s chair of the first
reusable space vehicle and until
becomes available this is the closest you will get. We feel
this is one of our best programs.

PRICE £17.00 CASSETTE

commercial flight

* SPECIAL OFFER PRICE £12.50 *

DEALER ENQUIRIES WELCOME
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mSCoumb
CASH FLOW

830 gosub1540

840 printtab(5);"options"

850 print:print"(1) display the table."

860 print:print"(2) amend a year."

870 print:print"(3) amend the discount rate."

880 print:print"(4) amend an item description."

890 print:print"(5) amend the title."

900 print:print"(6) amend a recurring value."

910 print:print"(7) calculate the true rate of return."

920 print:print"(8) start a new table."

930 print:print"(9) end the session.":print

940 input"option number";v$

950 n=int(val(v$)):ifm<lorn>9thengosub1570:goto9lo

960 onngosub990, 1100, 1240, 1270, 1340, 1360, 1380, 1500, 1520

970 goto830

980 rem**display table¥*¥

990 k=int((y+3)/3):n=0:for j=1tok:gosub1000:n=n+3:nextj:return
1000 print"C";t$;tab(22);"year"

1010 ni=n+2:ifn1>ythenni=y

1020 tb=13:forjl=ntoni:printtab(tb);j1;:tb=tb+10:nextjl1:print:printl$
1030 forjil=1tote:if j1>te-Uthenprintl$

1040 printd$(j1);:tb=18:forj2=ntonl

1050 gosub50:printtab(tb-len(v$));vs;

1060 tb=tb+10:nextj2:print:nextjl:printl$

1070 ifj<kthenprint:print"press space for more of the table":gosub1600:return
1080 gosub1590:return

1090 rem**amend year**

1100 gosub1540:print:print

1110 print"which year do you wish to amend":print

1120 print"( 0 to";y;"or * to exit)";:inputy$

1130 ify$="*"thenreturn

1140 y1=val(y$):ify1<Oory 1>ythengosub1570:goto1110

1150 gosub1540:print"please enter the values"

1160 print"(with minus sign if not income":print"or savings)."
1170 print:print"type ¥ to skip an item.":printl$

1180 printtab(10)"year";y1:printtab(9);"——————- ":forjl=1tote-4
1190 printd$(j1);:inputv$

1200 ifv$="*"goto1220

1210 e(j1,y1)=val(v$)

1220 nextj1:gosub760:goto 1100

1230 rem**change rate

1240 gosub270 :gosub760

1250 d$(te-2)="rate"+str$(r)+"%" :return

1260 rem**amend item**

1270 gosub1540:forj=1tote-4:printj;d$(j) :print:next

1280 input"which number (type * to exit)";v$:ifv$="*"thenreturn
1290 j=val(v$) :if j<lor j>te-Uthengosub1570:goto1280

1300 gosub1540:print:print"please enter the new description”
1310 print:print"(maximum length 9 characters).":printl$

1320 input'new entry is ";v$:d$(j)=1left$(v$,9):g0t01270

1330 rem*change title**

1340 gosub180:return

1350 rem**change recurring value**

1360 1y=0:gosubl50:gosub760:return

1370 rem**find true rate of return**

1380 print"C":print

1390 r1=5:cl=cm

1400 gosub300:gosub760

1410 print"C":print:print"working"

1420 print:print"rate";int(r¥100+.5)/100;"cnv";int (cm* 100+.5)/ 100
1430 ifabs(cm)>abs(cl)thenri=-0.5%r1

1440 ifabs(r1)<.005goto 1460

1450 r=r+ri:cl=cm:goto 1400

1460 r=int(r*¥100+.5)/100: print"C" :print :print"true rate of return is";r;"%"
1470 d$(te-2)="rate"+str$(r)+"%"

1480 gosub1590:return

1490 rem**new table¥*

1500 run

Usmg option 3 we'll change the discount
rate to 25% and after displaying the table, will
find the final CPV has fallen to a negative fi-

~ gure, which indicates that our investment, if
this rate prevailed, would not be very fruitful,
costing some 2% more than we should get
back. Options 4 and 5 allow us to change the
text of the items and title respectively. .
~ Option 6 permits us to change any of the
_ recurring values. We'll select years 2 to 6 and
enter 7000 and 6% for savings, assuming
that we expect a sudden jump in the savings
_ at year 2 with a drop in the increase rate to
6%, terminating at year 6 (years 0,1 7,8and9
~ will be unchanged). Typing asterisks at the
_ appropriate prompts will allow us to skip the
other items and years. Displaying the table
shows a greatly increased CPV (some 4598
pounds) with a true rate of return up from
 23.07% to0 34.83%, a truly gratifying return for
our money! , .
~ Thefinal options, 8 and 9, allow us to starta
completely new table (effected by issuinga
- RUN command within the program) ortoend
the session. Following the example through
as described above will help you become
familiar with the program'’s capabilities.
One enormous improvement that could
_ easily be implemented is the option to print
_out the table to a hard copy device. Since
printer routines vary somewhat between §
_micros, this has deliberately been omitted.
Another enhancement you may wish to make
is the option of having periods other than
years, e.g. monthly, quarterly, half-annual,
etc. Even without these additions, you should .
find the program useful at both home and
busmess ‘

~ Major Variables

DS( ) Descriptionofeachitem
E(i,y) Values-—iisitem,yisyear. .
TheIast4|groupsarefortotals rate .
of discount, netpresentvalueand
cumulative presentvalue.
DF( ) Discountfactorforeachyear.
TE  Totalitemsinarry E above,
including the 4 mentioned.

X Number of years over which DCF|s . 1510 pem**and sessiont¥
‘ _ tobecarriedout. ‘ 1520 print"C":print"session ended.":printl$:end
R ~ Current rate of discount. 1530 rem**title**

1540 print"C";tab(8);"discounted cash flow"

1550 printl$:print:return

1560 rem**error message**

1570 print:print"inadmissable value - please try again.":print:return
1580 rem**halt**

1590 print:print"press space to continue"

1600 getv$:ifve<" "goto1600

1610 return

1620 rem**initialise**

1630 dimd$(14),e(14,19),df(19)

1640 1$=" it
1650 return

Sy Startyear of recurring setof vaiues
BY Finishyear—"— .

CM  Current cumulatlve net present value

CL  Previous—"— - ~

R ‘Prewousdssoountrate

REMs give mformatlon as to what each sec-
tion is doing — they may be deleted. Program
runs in about 7K. The version listing given
here should run on any PET (note that the
clear-screen symbol has beenreplacedbya
capital ‘C’) but has been specifically de
signed to be easily converted to any other
machine. In case of difficulty, refer to our
‘How to Translate BASlC"senes starting

December 1981
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THE DEFINITIVE REFERENCE BOOK ON THE VIC SYSTEM
FROM NICK HAMPSHIRE

NOW AVAILABLE PRICE £10.00 FROM COMMODORE DEALERS AND BOOKSHQPS.
NICK HAMPSHIRE PUBLICATIONS P.0.BOX 13 LYSANDER ROAD, YEOVIL, SOMERSET.
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Though many people harbour an inherent distrust of
estate agents, their task is not always an easy one.
Microcomputers, as Martin Hayman discovered, can
ease the administration side, but may be helping to put
estate agents out of business.

It is not difficult for anyone who has ever sold
a house to write the ideal brief of the charac-
ter of the estate agent he would most like to
engage. He would be sympathetic, discreet,
of irreproachable moral standing; scrupu-
lous, yet endowed with the financial acumen
needed to clinch the sale on the best pos-
sible terms (for the vendor of course); pos-
sessed of a subtle knowledge of human
nature and incisiveness of mind to sort out
from his slew of contacts the one, or several,
who will most be attracted by the polished
boards, Indian rugs, marble fireplaces and
fine orientation of the home you love so well,
and undeterred by the dodgy neighbour-
hood and the underspecified heating which
you have learned to combat with a range of
thick pullovers.

Such a person would be a veritable angel.
Those who orchestrate the sale of houses are
likely to fall short of such an ideal of perfec-
tion, but not so far as many people would
imagine. The fact of the matter is that many
people do see estate agents as those who
have wilfully embraced the path of darkness
and followed Satan into the pits. This is unfor-
tunate for the folk of this rather equivocal pro-
fession —equivocal because it has no profes-
sional requirements for its practice and in-
deed, until the enactment of the recent Estate
Agent Act, no way of barring its black sheep
or, as the suffering clients of such malefac-
tors doubtless feel is more appropriate, driv-
ing them down into the flames where they
belong.

Honest brokers
Perhaps estate agents should better be de-

scribed as honest brokers. In any case, they
appear to be in need of computers. What
could be simpler and more appropriate, for
the enterprising software house, than to run
up a few modified matching programs to take
out the donkey work of matching and mailing
vendors and applicants, thereby, so the ar-
gument runs, improving the estate agent's
productivity, uncluttering the mind for
genuine creative hunches, cutting the cleri-
cal bill and lengthening the lunchtime?

It's not that it has not been tried. It has, but
the results have in many cases proved less
than satisfactory, or even disastrous. David
Perkins, of the Guildford-based agents An-
drews & Partners, who has been a president
of the National Association of Estate Agents
and an active member of their computing
ginger group so has no Luddite tendencies,
told me: “From the computing point of view,
everyone who has a computer to market is
asking ‘Who can we market it to? Estate
agents!” And they think, hey presto, every-
thing’s going to be perfect. There are dozens
of systems offered, and one or two have even
been bought. But the trouble is that they're
not put together by estate agents. Computer
people seem to believe that it's simply a
question of matching, but it's not. It's about
dealing with people.

“There’s no way that a computer can mea-
sure motivation and assess pressure on
people and their personal tensions. Nobody
sells a house for fun — they may have prob-
lems of employment or retirement — all of
which they think will be resolved by moving.”
Lesson number one, then, is that estate
agents are dealing with people at a period of




AND GET A SUPER CARTRIDGE
GAME OR 3k RAM PACK FREE

DAMS
Peripherals  R.R.P. PRICE
CZN Cassette 39.09 35.19
VIC Printer 200.00 180.00
VIC Disk Drive 345.00 310.50

OTHER BARGAINS
Now Only

Super Lander
Avenger
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high stress in their lives. Much to do with a
family’s life may hang on the successful sale
of their home, and hence on their dealings
with the estate agent. If for any reason the
sale fouls up, then the estate agent gets
dumped on for any number of reasons which
may not be connected with the work he has
done, but with the intrinsic problems of that
family’s life. Obviously, as Mr Perkins points
out, these are unquantifiable factors; only
human insight can gauge the amount of
“play-acting” (Perkins's word) involved in the
process of selling.

Human factor

What, then, of the areas where a computer
can more usefully be deployed, in winnowing
out useful contacts from dud ones, leaving
the human factor to be assessed by an
eyeballing session? In a business which is
characterised by a low total success rate —
overall only around one-fifth to one-sixth of all
contacts initiated result in a signed contract —
the computer can help, but only if it aids a
manual system which is already efficient.
Some estate agents who are unprofitable
have tried to take on computing in an attempt
to improve profitability, but without success.
Systems need to be designed either by es-
tate agents, or by software writers in regular
contact with the business. Perkins makes the
point that there is terrific diversity of ap-
proach: “There are 15,000 estate agents in
the country and 15,000 different ways of
doing it. | can make estate agents in one part
of the country laugh out loud about the way
things are done as standard practice in diffe-
rent parts of the country.”

This robust individualism clearly militates
against “standard” software packages. Per-
kins warns that any package written for one
way of working is unlikely to be acceptable to
another agent, so software should be capa-
ble of easy modification. The Estate Agents
Act, though, should have a homogenizing ef-
fect on practice and bring nearer the notion
of a standardised national norm. There is no
doubt that clever communications and mass
storage are already making changes; it
would be quite possible, for example, to list
every single property on sale in the UK on
one database, but since fewer than 5% of
vendors are making long-distance transfer, it
is a nugatory exercise.

Estate agents are neverthless beginning to
pool their resources, notably by sharing com-
puters. There is a consortium of 12 agents in
Sussex with 200,000 properties on file and
others in Bristol, Blackpool, and soon Lon-
don. The potential for interlinking is there.
Property World offers an ICL DRS-20 with an
estate agency package for around £25 a
week with word-processing thrown in, plus a
communications line to a mainframe at
another £7. “Before long people won't be
able not to have it,” comments Perkins. It
looks as though the days of the estate agent
who believes that “the computer won't take
over from me” may be numbered.

Certainly, what large-scale databases
offer the public is above all economy of scale.
What do people want when selling their
homes? Perkins asserts that it is the largest
possible market-place. What is the charisma-
tic estate agent's 200 applicants set against
the computer's 200,0007 Point one per cent.
As general familiarity with the micro grows,
people will be surprised not to see one used

in this context and may suspect that the elec-
tronically unassisted agent is over-rating his
personal ability to find the right buyer.

Futuresell
Vendors, and the public at large, are surpris-
ingly open to manipulation, although their
largest asset may be at stake: Perkins men-
tions that when a firm called Whitegate,
based in the North of England, decided to
offer estate agency by leasing time on the
Provident Mutual Association's mainframe, it
had a terrific response from the public. This
was not so much because of the proven ex-
cellence of the service, though it might well
be good, but because it was prompted so
heavily on TV, with Raymond Baxter telling
the punter that this was futuresell. High
technology does have its appeal — and
perhaps its appeal is its very impersonality.

Many vendors do actually wish to purge
the whole process of anything to do with es-
tate agents. These people are known in the
trade (sorry, profession) as “fizzbows” (For
Sale By Owner/s). They are the kind of people
who advertise in the back pages of the Sun-
day Times or of local papers, and they are
taking on a lot of work in order to save the
21/2% which agents normally feel able to
claim on the sale price. But there is an alter-
native: with the increasing appeal and
proven effectiveness of the micro at certain
repetitive tasks, could it not be used just as
an introductory agency for those who feel
they have no need of the intervention, charis-
matic or otherwise of the agent?

This is a market sector which Tony Pearce,
a graduate of the Cranfield School of Man-
agement and who learned his computing as
a civil engineer, has exploited vigorously with
his Homeline agency. Until now we have
heard mainly about mainframes, or at the
very least a little local intelligence com-
municating with a remote database. What
Pearce has done is to use the flexibility and
compactness of the micro, along with clever
marketing, to mop up a great deal of the
fizzbow business, and snatch some of the
kosher High Street agents’ business. Pearce
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argues that the genuine estate agent has to
charge his percentage —which can be 3% for
non-exclusive agency in London — for posh
premises with high rates, expressive decor
and Dallas lookalikes for the front office.

Homeline's premises need to house only a
few Apples, a hard disk and several bods in
sweatshirts and jeans. Since the client never
comes to the office, the agent can economise
on his image (though whether Homeline
would appeal so well if it were based in Bat-
tersea Bridge Road rather than Kensington
Mall is a moot point).

Wide boys

Homeline's catchment area is London, where
21% of sellers are fizzbows. Its aim is to mop
up most of that market. So far Pearce is doing
well; so well is he doing, in fact, that he has
successfully franchised the Homeline opera-
tion to 14 provincial centres, supplying
hardware, software, which he wrote himself,
and the sales talk and training. These are
areas where, unlike London, conventional
estate agents insist on sole agency and
charge only 212%. Pearce claims he now
has 5% of the London home market, which is
not bad going for one who started out less
than three years ago. He also claims to sell
one in three properties handled. To some ex-
tent Pearce has benefitted from the setback
to the estate agent's image consequent on
the palmy property days of the London boom

ESTATE
AGENTs




TEACH YOURSELF COMPUTING

VIA THE BBC SERIES AND HAVE FUN!

Introducing the TEXAS TI99/4A home computer which plugs direct into any T.V. for full colour.

Superior colour, music, sound and graphics - and a powerful extended BASIC - all built in. Plus a unique, new Solid State Speech TM Synthesizer and TI’s special

Solid State Software TM. Compare it. Pound for pound. Feature for feature. There’s a computer in your future. And the futureisnow. . . !

We've entered a new and exciting era— the age of the home computer. Perhaps you're already quite knowledgeable about computers and are looking for the most programming power

and versatility for your money. Perhaps you've just read about it, and want to learn more. Either way, you need to look closely at Texas Instruments TI99/4A Home Computer.

The TI99/4A was designed to be the first true home computer-skilled computer users and beginners alike will be able to put it to effective use immediately.

If you're new to computers, the TI99/4A is for you.

You can begin using the TI| Home Computer literally minutes after you unpack it.

Without any previous computer experience or programming knowledge. You simply snap in one of TI's Solid State Software TM Command Modules and touch a few keys.

Step-by-step instructions are displayed on the screen. So you or just about anyone in your family can use the TI99/4A.

Two pioneering technological developments in particular set the TI199/4A apart from the rest.

Solid State Speech TM — This optional speech synthesiser enables the TI99/4A to literally speak-to provide verbal prompts and special messages to the user. Actually reproduces the

human voice electronically. Hundreds of words are available, and plug-in word modules will add hundreds more.

TI's exclusive technology lets you call up the words you want by simply typing them in. Outstanding voice clarity and fidelity. Solid State Speech is a proven technology already on the

market in TI's unique Speak and Spell TM electronic learning aid for children.

Solid State Software TM Command Modules - Available in a wide range of application areas including many games, (Chess, Blackjack/Poker, Pin Ball, Bingo, Attack From Outer
Space,) to name but a few These optional ROM modules actually add application program memory to your TI99/4A. , Software now includes Teach Yourself Basic, Extended Basic,
Teaching Aids for Young Children etc. etc. They let youuse the TI Home Computer immediately,  with noprogramming.

Serious programmers will appreciate the time and effort saved by these pre-programmed modules. Plus, they'll let you introduce your family to the computer in the easiest possible

way. Solid State Software was pioneered by Tl for use with its powerful programmable calculators.

If you know computers you'll quickly see the difference in the TI199/4A.

Texas Instruments has taken those features you've been wanting-plus some you may not have heard about yet-and included them in one incredible, affordable computer system. The

TI99/4A gives you an unmatched combination of features and capabilities, including:

® Powerful TI-BASIC - Built-in |3-digit, floating point BASIC. Fully compatible with ANSI Minimal Basic, but with special features and extensions for colour, sound and graphics.

@ Up to 72k total memory capacity — | 6K RAM (Random Access Memory) (Expandable to 48K). 26K ROM (Read Only Memory) plus up to 30K ROM in TI's Solid State Software
Command Modules.

@ 26K ROM - Operating system, BASIC, floating point, sound and colour graphics software are contained in ROM.

@ 16-colour graphics capability — Easy-to-access, high resolution graphics have special features that let you define your own characters, create animated displays, charts, graphs . . .
and more.

@ Music and Sound effects — Provides outstanding audio capability. Build three-riote chords and adjust frequency, duration and volume quickly and simply. You can build notes with
short, straightforward commands. Five octaves from | |0 Hz (Hertz) to beyond 40,000 Hz.

@ Built-in equation calculator — Unique convenience feature helps you find quick solutions to every day maths problems. as well as complex scientific calculations. Directly

accessible from the keyboard. : ) . )
Ideal learning aid for every member of your family — including pre-school children and fun too only
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MICHAEL ORWIN’S ZX81 CASSETTES

CASSETTE ONE FOR 1k ZX81 CASSETTE THREE

“Ihad your Invaders/React cassette...| was delighted with this 8 programs for 16k ZX81
firstcassette.”
P. Rubythone, London N.W.10 STARSHIP TROJAN

“I have been intending to write to you for some daysto say how

muclj I'enjoy the games on ‘Cassette One’ which you supplied Repair your Starship before disaster

me with earlier this month. Please let....into the secret of your - strikes. Hazards include asphyxiation,
firsttime load every time!” . radiation, escaped biological specimens
E.H., London S.W.4. plunginginto a Supernova.

Justtwo out of over 30 unsolicited testimonials STARTREK This version of the well known Space adventure
‘ game features variable Klingon mobility, and graphic photon

Cassette One 1K machine code programs: torpedo tracking.

React,‘lnvaders, Phantom aliens, Maze of death, Planet lander, PRINCESS OF KRAAL Anadventure game.

Bounqng letters, Bug Splat. BATTLE Strategy game, for 1to4 players.

1KE_iaS|c programs: _ KALABRIASZ World'sssilliest card game, full of pointless

| Ching, Ma§term|nd, Robots, Basic Hangman PLUS Large complicated rules.

screen versions of Invaders and Maze of Death, ready for when CUBE Rubik Cube simulator, with ‘Back step’ facility.

you get 16K. Cassette One costs £3.80 SECRETMESSAGES  Ifyou are spying for the KGB, why not

throw away those incominating code books, and buy this

CASS ETTE TWO innocent looking cassette. This message coding program is

Tengames in Basic for 16K ZX81. txlp gexijf.

: : MARTIAN CRICKET A simple but addictive game (totally

CassettelTwo contains Othello, Awari, Laser Bases, Word unlike Earth cricket) in machine code. The speedis variable,

mastermind, Rectangles, Crash, Roulette, Pontoon, Penny anditcan run very fast.

Sheetand Gun Command.

Cassette Two costs £5. Cassette Three costs £5.

_ ] Recorded on quality cassettes, sent by first class post, from:
Michael Orwin, 26 Brownlow Road, Willesden, London NW10 9QL (mail order only please)
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of 1970/73, when any number of wide boys,

. seeing the escalating price of houses and
imagining easy pickings, set up as agents
with little knowledge and fewer scruples. But
Pearce must take most of the credit for
seeing exactly how the micro could best be
used to sell houses, and marketing his ser-
vice right.

Homeline’s charge is a £2 per £000 up to a
maximum of £90 to sellers, and no cost to
buyers. For this you get 40 days on the com-
puter and a constant watchful eye. Pearce's
programs include routines to analyse the
matches on a property; if for example it has
achieved a suitable number of matches but
aroused no interest among buyers, then the
vendor is alerted that he is probably charging
too much. As with any other goods in these
straitened times, pricing is of the essence.
Many people — 80%, Pearce estimates —
reckon to know exactly what their house is
worth: just a little more than the one next door.
It is the optimistic extra few thousand which
puts off prospective purchasers. Any estate
agent could tell you that, of course, from his
fund of human and local knowledge; how-
ever, he's only likely to get round to telling you
if you're pushing him to sell.

How is it done? There are eight Apples at
Homeline's Kensington office, independently
reading programs and data off a Corvus
10MB hard disk (another is due to be added
shortly). Pearce says this unit has been in-.
credibly reliable. In a year and a half, it has
never been down for more than 24 hours de-
spite, or perhaps because, it runs 360 days a
year. Printer, which is used for everything, in-
cluding all correspondence, is an Anadex
DP9500. Security back-up is provided by
floppies. If the data were to change any fas-
ter, say if the complete contents of the car-

. tridge were to change weekly, he would con-
sider using a “mirror” which can make fast
back-ups of the Corvus disk onto video tapes
(such units are supplied by Keen Comput-
ers) but this is unlikely to be necessary be-
cause houses do not sell that quickly. The
Apples communicate with a communications
card via a multiplexer; the Liverpool franch-
ise operation has succeded in accessing the
hard disk via the telephone line though
Pearce thinks that a dedicated line such as
the new Mercury network would prove more
reliable.

Personal service

The basic program is indeed a search prog-
ram which looks for eight criteria: price limit
(upper/lower); area(s) (postal districts for
London); property types; minimum require-
ments  (bedrooms/receptions/garage/gar-
den). New Cetails or applicants are keyed in
during the day and batch-run at night, often
as many as 1,700 in one day, totalling /am
last year. Homeline's postage bill is large,
particularly since Pearce insists on sending
out matches to applicants in batches of ten,
to avoid “indigestion” brought on, say, by
perusing toc long a list. One of the adminis-
trative time-savers about Pearce's programs
is its ability to handle credit-card payments.
Completed forms are returned with credit
card numbers. If the figure is greater than au-
thorised, the machine pulls the payment out
for telephone confirmation; otherwise the
computer payslip, with completed personal
details, can be remitted direct to Access,
Barclaycard or American Express payment

' centres.

Clearly such a system does not offer the
personal service of a reliable estate agent.
The reasons for Homeline's cheapness have
been outlined; it is net of the comfy reception
area and the other, more useful, services
such as mortgage broking, surveying, valua-
tions and conveyancing which you can get at
a good estate agent. These are available at a
charge from Homeline. There are neverthe-
less many people who still prefer aninclusive
package and are content, or at least res-
igned to seeing the percentage lopped off
the ultimate sale price of the house, because
they still believe in dealing with people. You
might say it is because they prefer to deal
with an intermediary agent rather than with
the vendor direct.

Such estate agents can still benefit from
the judicious use of the computer. One such
partnership is the Thames Valley-based
Allen & Harris, who started using a computer
in what was acknowledged to be an efficient
office about two and a half years ago. The in-
stigator was Dowell Conning (as he says, we
all have our cross to bear; his, for an estate
agent, is his name) who told me in no uncer-
tain terms that he had attempted to steer
clear of being a “clever dick” about comput-
ing, and just got on with it. Allen & Harris’s
main office is a tiny place in the centre of Ox-
ford, a very good site but too cramped to
keep details of up to 2,000 properties for sale
in the 10 branches in the Oxfordshire area
and the staff to handle enquiries. Conning’s
first thought when he decided to get a com-
puter was to use it as a simple compact stor-
age and retrieval system. When he first put
out the word that he was in the market for a
computer, he said it was like a honey-pot: the
salesmen descended in swarms. Conning
was unimpressed by their “abysmal ignor-
ance of our problem”. Various big names
tried to flog him inappropriate software
bodged up from some other application at an
asking price of £25-40K.

Dedicated lines
Eventually he made contact, via a West
Country estate agent, with Blue Chip
Software, a Yeovil concern run by Peter Til-
son and Richard Spooner. He found he got
on well with Peter Tilson; the personal touch,
after the evidently unhappy experience with
big-company salesmen, was welcome. “We
make our living from sizing up people,” says
Conning. “Eventually we had to trust some-
body.” His trust was not misplaced. Where
originally there were only six items on the
menu of Blue Chip's software, now there are
26 and “now we do everything on the compu-
ter". Eventually the Oxford system was
moved out to Swindon and Conning looked
around again to see if the market had come
on; however, so satisfied was he with the Blue
Chip system, described as Orion and im-
plemented on an Alpha Micro, that he bought
another one. Now all the eight offices are on-
line to one or other of the Alpha Micros via de-
dicated lines (costly but worthwhile, says
Conning) and can get full details of any prop-
erty or applicant in Allen & Harris's list.
Either of the two main machines is capable
of printing a personalised list, full details,
word processing and cashflow forecast. By
contrast, secretarial staff, that is, girls licking
envelopes, has been cut to one per office
from two or three, and negotiating staff in-
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creased two or three times. Sometimes man-
agers even input details themselves. Despite
the flat property market of last year, with
mortgages difficult and expensive. Conning
reports that Allen & Harris has more business
in the first nine months of last financial year
than in any previous year, with costs only 8%
up over pre-computer days. He claims that
his partnership now offers a more personal
service by releasing staff from the mundane
druge of estate agency work.

“I can't help being a little smug, but most of
the other systems | have seen are a joke,”
says Conning. “Some of their matches take
all night. Ours takes 90 seconds.” He con-
trasts the excellent results he has with the ex-
perience of a Hertfordshire estate agent who
asked his opinion of a new system he had just
had installed for the shattering price of
£100K. “Do you laugh or do you cry? | just
told him ‘I'm sure you'll be very happy with it.’
He still had only one office on-line.” Conning
struck lucky by resolutely avoiding being a
clever dick, trusting his own judgement and
thinking about his own needs rather than try-
ing to “learn about computers”. “We took the
view that we were riding a tiger and we had to
ride it all the way down the line,” he says,
neatly mixing his metaphors. “I'm still as en-
thusiastic as ever.”

One consequence of this is that so much
more business has been generated that the
office now opens on Sundays, compelling
the opposition to follow suit. Conning could
be right when he says what the computer has
brought the customer is a better service,
more efficient and at the same time more per-
sonal. The big London estate agents, conser-
vative in many ways, have cottoned on to the
idea and a consortium within its number —the
august Chestertons — are to go with Blue
Chip's system in the near future. It is unlikely,
however, that they will use Allen & Harris's
local advertising slogan — “Orion: House-
hunting with the Microchip”. Oxford has a
higher density of classical scholars than any-
where in Britain, indeed probably the world.
The pun would be lost in London.

Computer literacy

If, as Conning reports, Blue Chip’s menu-dri-
ven Orion software is so easy to use that pun-
ters can come in off the street and start using
it, reflecting both its simple design and in-
creasing computer literacy, the same is un-
likely to happen with a suite of programs de-
veloped by Derek Caston, a computer pro-
fessional who dropped out of the rat-race to
become an estate agent in Deal, Kent. He en-
visaged a life playing golf, knocking off at five
in the afternoon and walking by the sea, a
contrast to the hectic life he had led as South-
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The ZX99 Tape Control system is a sophisticated extension to
the Sinclair ZX81 Microcomputer, providing remarkable
additional capabilities, which allow both the beginner and
expert access to a professional computing system without the
expected expense.

3 DATA PROCESSING

The ZX99 gives you full software control of up to four tape
decks (two for loading and two for saving) allowing ‘mixing’ of
data files to update and modify them. This is achieved by using
the remote sockets of the tape decks to control their motors as
commanded by a program.

¥ PRINTER INTERFACE

The ZX99 has a RS232C interface allowing you direct
connection with any such serial printer using the industry
standard ASC11 character code (you can now print on plain
paper in upper and lower case and up to 132 characters

per line.)

¥ MANY SPECIAL FEATURES

There are so many different features that it is difficult to list
them all: :
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AUTOMATIC TAPE TO TAPE COPY: You can copy any
data file regardless of your memory capacity (a C90 has
approx 200K bytes on it) as it is loaded through the Sinclair
block by block.

TAPE BLOCK SKIP without destroying the contents of
memory.

DIAGNOSTIC INFORMATION to assist in achieving the best
recording settings.

The ZX99 contains its own 2K ROM which acts as an extension
to the firmware already resident in your ZX81'S own ROM. The
ZX99's ROM contains the tape operating system, whose
functions are accessed via Basic USR function calls. Each
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East England systems support manager for
ICL. He got out at the time Tony Benn at the
Industry Department merged all the British
computer firms to form the monolithic ICL,
then described and not perhaps jokingly as
“the company with the largest range of in-
compatible products in the world".

But about two and a half years ago Caston,
intrigued by the micro and perhaps, dare |
suggest, a teeny bit bored with so much re-
laxation, decided to computerise the firm of
Dalton and Woodward. It was to be a cheap
but comprehensive exercise based on that
cheapest of all micros, the Tandy TRS-80. He
set out to use optimisation techniques, mak-
ing extensive use of Boolean algebra, on the
operations of an estate agency, seeking to
reduce its principal costs of labour and ad-
vertising. He started with the premise that the
computer would look at the matching pro-
cess in the same way as a negotiator would
judge what sort of property an applicant
might buy, and dismissing immediately those
which he would not buy. Hence a program
which successively purges unsuitable prop-
erties from the total number of properties
held until a suitably-sized portfolio is
reached. This file, containing the folio num-
bers of the property details (held separately
as printed material) is written to the applicant
file and a label with the applicant’s name and
address plus folio numbers printed out. Then
all that is required is for the office staff to get
out the relevant details, stick them in the en-
velope, stick the label on the envelope and
take it to the post.

One refinement of the program is its ability
to weigh probabilities. The saleability of the
property and the likelihood of the applicant to

buy can both be assessed beforehand and
entered as part of the optimisation technique.
This provides a “useful matrix”, which sounds
to me rather like the computer emulating the
agent’'s much-vaunted hunch or charisma.
Another feature of Derek Caston'’s program,
which contains so many smart ideas that it
takes four hours for him to demonstrate it, is
its ability to write the advertising copy for
newspapers, boiling down the property de-
tails to the appropriate length for the cost of
the medium up to a pre-assigned ceiling. Un-
fortunately the National Graphical Associa-
tion will accept only fully made-up advertise-
ments, or insists on setting them itself, so this
idea for the moment is running at half-cock.

Multiple screens
Why the choice of the Tandy? At the time of
purchase, says Caston, it was the cheapest
micro offering sufficient storage. It had 8in
disks, allowing him up to 3,000 properties
and 2,000 applicants on-line. Now he is look-
ing further and is thinking about multi-screen,
multi-program systems. He says he will con-
tinue to work with compiled BASIC because
of its efficiency. You can get down to bits
within bytes, he says, which makes it slower
to write but quicker to run. He says he would
not consider Microcobol (grossly inefficient),
and Fortran and Pascal are out because they
are slow-running though quicker to write.
Who am | to disagree, when a man says he
has 20 years of experience and is equally at
home with a logic board as he is with prog-
ramming and operating systems?

Caston will soon be doing an MP/M im-
plementation of the TRS-80 system, which is
known as Trek but it is not his intention to
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have too many different divergent implemen-
tations of the program: he prefers a turn-key
system which he is able to support properly.
Itis already being marketed and he has prog-
ressively grander ideas which will mean his
joining forces with another company to sell
other complementary systems as well as a
large-scale multi-listing mainframe system
with 3-400MB of storage serving indepen-
dent terminals which could access all the
properties on sale in one area and doubtless
the price of installing central heating and cal-
culate the increase in temperature for a given
thermal input for any property you might be
interested in. Caston is really beyond the
pale as far as most agents are concerned; as
David Perkins says, “The average estate
agent thinks he's a loony. Estate agents just
don't think like that; they want to use their little
bit of personality somewhere”. Suffice it to
say that once bitten with the computer bug, it
is never likely to leave you; after a few years of
quasi-retirement, Caston is once again work-

LOW PRICE HIGH QUALITY SOFTWARE FOR 32K COMMODORE PET

PURCHASE & SALES CONTROL

...................................................................................................... £50.00+VAT

Runs both purchase and sales ledgers with VAT typed in or calculated from either the gross or the net amount. Purchase and
sales analysis by accounting period with totals for net, gross, VAT and 99 analysis codes. Due for payment report.

R aIE = PR N e el L e Rt MOr S et NI A elor Wi SR LN |t 4fs el £50.00+VAT
Prints invoices on your own stationery laid out according to your own instructions which you key in on the first run. This program is
an optional add-on to be used in conjunction with “Purchase and Sales Control.”

S @1e] e N 1T O] LA g N O T D £40.00+VAT
Keeps detailed stock records including stock location, re-order level, quantity on order, cost and selling prices and stock

valuation.

NOMINAL LEDGER

............................................................................................................................ £40.00+VAT

Produces trial balance and up to 20 reports in addityion to profit and loss and balance sheet from up to 1000 nominal accounts.
This program is intended for use on its own, but it can read files set up by our “Purchase & Sales Control” and “Stock Control”

programs.
ADDRESSES

...................................................................................................................................... £40.00+VAT

Keeps an up-to-date mailing list. Each address may belong to six different groups. There are altogether 26 groups. Prints labels
in pairs from any combination of up to 5 groups. (Labels also available)

DATABASE
For 4032, 8032 or 8096 only.

....................................................................................................................................... £100.00+VAT

A complete information retrieval system for office or school administration. Lay out files for dates, numbers, money or other data.

Display, update or amend as required.

SIATTISITIES .o ool s Bl seieni i s b s S st s Moo e s st s e R s e e e

£30.00+VAT

Sample statistics, binomial and Poisson probabilities, variance, multiple regression, Chi-square tests, Fisher's exact test for a 2x2

table, T-test of one and two means etc.

ELECTRONIC AIDS (TEWKESBURY)

MYTHE CREST, THE MYTHE, TEWKESBURY, GLOS. GL20 6EB

Tel: (0386) 831020 or (0684) 294003
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Stuart House, Perrymount Road, Haywards Heath RH16 3DH

Please start my subscriptionwiththe . ........................ issue.
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Almost the first computer joke | can remember is what | call
an Ultimate Computer Joke. And the reason for this is as
follows. Right from the start, the computer was publicised
as if it were a wondrous large and fast electronic brain,

which in turn was bound to lead to ultimate computer/brain

jokes.

The following was first found in a set of NATO
engineering and computer conference proceedings in the
fifties, in the days when computing was such an arcane
minority craft that anything and everything the participants
said was printed in full as being likely to be of interest.

The Ultimate Computer stood at the end of the line in
the utlimate computer manufacturer’s plant. It was meant to

be the high spot of factory tours.

The party finally arrived before it. As they did so, a guide

stepped forward to give them his carefully prepared patter.
“Gentlemen” he said. “This is the ultimate machine. It

will give you an intelligent answer to any questions that you

may care to ask it.”

At which Clever Cloggs
stepped forward. Every
party always has a Clever
Cloggs.

“May I?" he said. “By all
means, Sir,” said the guide.
So Clever Cloggs
walked up to the ultimate
computers’ microphone

and said, “Where is my
father?”

There was a whirring of
wheels and a flashing of
brightly coloured lights, for
the computer’s
manufacturer’s knew that
this impresed lay people.
And from a slot in the front
of the machine, a little card
popped out.

On it were printed the
words “Fishing off Florida”.

Clever Cloggs read this
out loud and then laughed.
“l don't think much of your
machine” he said. “Actually
my father is dead.”

It had been a trick question. The guide, carefully
chosen for his ability to think fast on his feet, looked at him
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bulb?”

Among the many and varied answers were to be found

the following:
None: that's a hardware problem.

the project.

Three: A programmer
to blame it on the hardware
and call a customer
engineer. A customer
engineer to blame it on the
operating system and call a
systems programmer. A
systems programmer to say
that it is an application
problem and the
programmer should
reprogram the light switch.

Four: One to analyse
the problem. One to write
the instructions. One to
check out and debug the
instructions. And one to
perform the operation.

Twelve: One to change
the bulb, one for back up,
and ten to write the
documentation.

And lastly — No computer
programmer would or could
e ever change a light bulb,

Eﬂﬂi 3

because:

(a) It is not part of the job description;

and said, “Sir, | am sorry that you find the answer

unsatisfactory. But you must realise that a computer is very

* ok ok Kk Kk Kk Kk

precise. And it needs to be addressed in a very precise

manner. Perhaps you would care to rephrase your question

and start again.”

Clever Cloggs thought for a few seconds, then walked
up to the machine again. This time he said “Where is my

mother’s husband?”

Again there was a whirring of wheels and a flashing of
brightly colour lights. And from the slot in the front of the

joke that’s liable to drive you insane.

Pubs are places for discussion, and the discussion in
this case was: What is man’s most marvellous creation?
First man: | think it was the pyramids. When you think

ultimate computer, another little card popped out.
Printed on it this time were the following words:
“Dead.”
“But your father is still fishing off Florida.”

“How many Irishmen/Californians/White Anglo Saxon
Protestants does it take to change an electric light bulb?”
jokes have swept the industrialised world in the past few
years. So at the start of the eighties, an American
computing paper posed its readers the question “How
many programmers does it take to change an electric light

Two, at least: One always changes jobs in the middle of

(b) The light bulb has no addressable memory;

What follows is one of those ‘there were three men’
jokes, and you have to think about it. And when you have
thought about it, turn away with a shudder. It's the sort of

» 90
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d ANITA BUSINESS

VISIT LONDON’ S NEWEST ATTRACTION

(ENTRANCE FREE)
ANITA BUSINESS SYSTEMS HAS NOW OPENED ITS NEW RETAIL SHOP

AND WE CAN OFFER:-

% Commodore, Apple and Adler Microcomputers

iﬁfAssomate Printers iﬁrDisk Drives
¢ Full Software Support Y¢Demonstration Facilities
% Calculators % Typewriters % Dictaphones
% Experienced Service backup on all equipment
Y% Office Furniture

v Video Department

ANNTA BUSINESS SYSTEITS

50 FENCHURCH STREET, LONDON E.C.3
15 CLERKENWELL CLOSE, LONDON E.C.1 Tel: 01-253 2444

AUTHORISED DEALERS FOR
COMMODORE, APPLE & SUPERBRAIN
accept no less

We supply the best machines at best prices
Software for all machines, peripherals, printers, monitors,
disks, media, furniture

....and more!
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WORD PROCESSING -
SPECIAL OFFERS
RING NOW!

ask about NEW 8032

FULL SUPPORT SERVICES

Telex 298641

MASS MICROS  07073-31436

WELLSON HOUSE, BROWNFIELDS,
WELWYN GARDEN CITY, HERTS, AL7 1AR
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Old tricks for new Pets. ..

COMMAND-0 is a FOUR KILOBYTE Rom for the 4000/8000 Basic 4 Pets
with all the "Toolkit" commands RENUMBER (improved), AUTO, DUMP,
DELETE, FIND (improved), HELP, TRACE (improved & includes STEP),
and OFF - plus PRINT USING - plus four extra disk commands
INITIALIZE, MERGE, EXECUTE, and SEND - plus extra editing
commands SCROLL, MOVE, OUT, BEEP, and KILL - plus SET
user-definable soft key, 190 characters - plus program scroll up
and down - plus 8032 control characters on key. Ask for Model
C0O-80N for the 8032 or CO-40N for the 4016/4032. £50.00 plus Vat

New tricks for old Pets. ..

DISK-0-PRO is a FOUR KILOBYTE Rom that upgrades 2000/3000 Pets,
but lets you keep all your old software - including Toolkit. As
well as REPEAT KEYS and PRINT USING, you get all the Basic 4
disk commands CONCAT, DOPEN, DCLOSE, RECORD, HEADER, COLLECT,
BACKUP, COPY, APPEND, DSAVE, DLOAD, CATALOG, RENAME, SCRATCH and
DIRECTORY - plus extra disk commangs INITIALIZE, MERGE, EXECUTE
and SEND - plus extra editing commands SCROLL, MOVE, OUT, BEEP
and KILL - plus SET user definable soft-key, 80 characters -
plus program scroll-up and scroll-down. We recommend the 4040
disk or upgraded 3040 for full benefit of disk commands. Ask for
Model DOP-16N for new Pets 2001-3032, and 2001-8 with retrofit
Roms & TK160P Toolkit. £50.00 plus Vat, other models available.

PRONTO-PET hard/soft reset switch for the 3000/4000 Pets. We
don’t think you'll "crash” your Pet using our software, but if
you do the Pronto-Pet will get you outl Also clears the Pet for
the next job, without that nasty off/on power surge. £9.89 + Vat

and no tricks missed!

KRAM Keyed Random Access Method. Kid your Pet it's an IBMI VSAM
disk handling for 3032/4032/8032 Pets with 3040/4040/8050 disks
means you retrieve your data FAST, by NAME - no tracks, sectors
or blocks to worry about. Over 2,500 users worldwide have joined
the "Klub®! Now you can too, at the 1981 price, £75.00 plus Vat.

SPACEMAKER All our Rom products are compatible with each other,
but should you want, say, Wordpro with Kram, or Disk-o-pro with
Visicalc, then SPACEMAKER will allow both Roms to address one
Rom socket, with just the flip of a switch, for £22.50 plus Vat.

We are sole UK distributors for all these fine products. If your

CBN dealer ts out of stock, they are available by mail from us,
by cheque/Access/Barclaycard (UK post paid) or send for details.

Calco Software

Lakeside House Kingston Hill Surrey KT27QT Tel 01-546-7256

BUsSINESS F,LECTRONICS .

The South's leading Distributor for Commodore, Apple II and all

We have over 60 yea:'s’ accumulated experience in computers,
electronic engineering and systems.

‘The Microcomputer Specialists’

related products

We believe in SUPPORT for all our users.
We stock We also provide
EQUIPMENT ADVICE
PARTS PROGRAMMING
SOFTWARE REPAIRS
SUPPLIES EXCHANGES

from all leading suppliers

Mizio-Tiagic is now here! Come and see us
at Debenham’s, Southampton.

We can supply all your proven hardware and software
accessories for your PET & APPLE systems.

xoox AND NOW VIC-20! o0

Discounts for C.W.0., Educational Establishments and cash purchase
Call us on Southampton (0703) 738248

B‘usiness Electronics

Rownhams House, Rownhams, Southampton, Hants

ORTHOLOG 181

The complete analogue interface
for your Pet X

+ S-S VOLTS,
1Qae MILLIAMPS

THO DUTPUTS. UP TO
124 . @3 SAMPLES/SECOND
EIGHT IHPUITS
WP T &2 . SaQ@ SAMPLES. 'SEC

PLLISS FriL L THIS. Tl T I aakes ARD
PR ArT iR E e |
ALSO AYATLARLE : OSCILLOSCOFPE =1
FOP DISPLAY OF DRTA AT FRTES BFLHERY WY R S0 SAMPLESSEC.

YARIABLE TPIGHFF HND FREUEN 'Y vkl FHCTLTTIFS HRF THCLUDED.,
THIS PROGPAM 15 SHITRELF FUF 28, 29,00 SfR1RS FETS o907, rie
CPLERSE STATE MODEL +. MITH BN 300l HMH YERS TN 10 ARPERR.

OSCILLOSCORPE 88X
FOF PETS WITH HI-PES ROAFOS:FROM
1.6 To 40, oa SAMPLES.” L
HITH 256 PUINTS
AND A YAPTABLE TRIGGER LEVEL.
LIKE "SLOPE 31°. THIS PRIGERM
TNCLIDES A SPECTRPIM HHRLYSTS
POLUTINE. BUT NOM ALL 128 FREOU-
ENCY COMPONENTS CRN BE SHOWH.

= PLUS
FROM HARDWARE
WE ALSO OFFER ITEMS SUCH RS

SINGLE-CHANNEL AND FOUR-

|

7 G PRIy B

P OHTRCT CHANNEL ~ PRE — AMPLIFIERS
ORTHOLOG LTD. . WITH GRINS OF 108 TO Sead
P.O. BOX>X 72 TIMES, 12-BIT PLUG-IN UNITS
EOCGHARE - ‘T0 PROVIDE RESOLUTION OF

MIDD>. HARe SrD
TEL. ©1.952.2459

1 PART IN 4@56, ETC.

& Editor, Compiler, Interpreter and Supervisor. All programming
constructs and data types: scalars,.char, array, pointer, integer.
Hires, Lores and machihe language interface. With sample programs

& of math or use as lovely décoration. With free 50+ page manual

YIC PET APPLE SOFTWARE

GRAPHVICS - full screen super graphics package for the VIC. Adds 18
commands to BASIC. Draw detailed pictures using 152 X 160 points.
Hires & Multicolor graphic modes on same screen! Switch between text
and graphics screens with function keys. Save/load pictures to/from
tape or disk. Requires 3K or 8K expander. With sample programss and
user's manual. Price $25; manual only $5.

VIC/PET VIGIL - Interactive GCames Language = Program your own or
play the 9 games included. With 60+ powerful commands. Easy to
learn. VIC version has color (requires 3K or 8K expander). Complete
with user's manual. Price $35; manual only $10.

VIC/PET PIPER - the MUSIC MACHINE - Simplest way yet to compose,
conduct and play music. Complete music control of notes, rests,
volume, repeats, tempo, etc. Written in fast machine language. With
sample compositions and user's manual. Price $25; manual only $5.

VIC HIRES/MULTICOLOR GRAPHICS UTILITIES - Add graphics to VIC BASIC.
Requires no extra memory. Plot points, lines and boxes in fine
detail =~ 104 X 152 points. With sample programs and user's manual.
Price $15; manual only $3.

PET TINY Pascal PLUS+ - structured language alternative to BASIC.
With Editor, Compiler and Interpreter. All programming constructs
supported. With user's manual. Graphics or non-graphics wversions.
For NEW/4.0/8032. w/graphics(32K) = disk $50; cassette $55. W/0
graphics(16K+)- disk $35; cassette $40; manual only $10.

APPLE 11 DYNASOFT Pascal - complete Pascal development system with

and user's manual. Disk $50; Disk with complete machine readable
source code $85; manual only $10.

PET TINY BASIC COMPILER - Produces true 6502 code. Supports all
floating point operations. Subset of the full PET BASIC. Compiler
listing optional with 16K version (included). With user's manual.
For OLD/NEW/4.0/8032 and BK+. Price $25; manual only $5.

PET MACHINE LANGUAGE GUIDE - Now in its ninth printing. Learn the
hidden talents of your Old, New or 4.0 Rom PET/CBM. 30+ routines
fully detailed. Price %9 ($11 foreign).

ABACUS - Beautifully crafted Chinese abacus. Teach children bhasics

explaining use. Price $14.95 + $2.00 postage ($47°00 foreign).

[1111¥
i

[7| ABACUS SOFTWARE

P. O. Box 7211

Grand Rapids, Michigan 49510
616/ 241-5510

Unless noted, prices are for cassette. Add $3.00 per disk ackage.
Foreign orders add $5.00 per package or $2.00 Tor manua nniv. gll
orders must be prepaid in US Dollars, VISA, MC, ACCESS, Eurocard.

MicroComputer Printout June 1982 87



st Sdus1 =dusq
(PP M Computing Limited MANCHESTER MICROS

4 Bridge Street, Caversham, Reading, England.

Computer Modelling, Consultancy & Training
Authorised AT microcomputer distributor

Your Sirius Dealer :
Q PPM

for Berks, Bucks & Oxon

&Telephone: 0734 475015 Telex: 847172 Projen )

The Sirius 1 dealer in the‘ North West

Tel: 061-832 5553
Royal Exchange, Manchester M2 7BT .

SERVICING MERSEYSIDE, WIRRAL
CHESHIRE AND NORTH WALES

@ computing

11A. Bridge Road, West Kirby, Wirral, Merseyside.
Telephone: 051-625 1020

- SIRIUS 1

The most advanced microcomputer in the world, now
available for demonstration in the South of England.
We can arrange a demonstration in our office or on your
own premises.

° Please contact:

CASTLE MICROSYSTEMS LTD.

NORTHNEY MARINA, NORTHNEY ROAD,
HAYLING ISLAND, HANTS. PO11 ONH

Telephone 07016 2188 Telex 847482

POSEHDON COMPUTER SERVICES LTD.
@ OF HAMPTON
o FOR SIRIUS 1
DEMONSTRATIONS BY APPOINTMENT

(At any time, including evenings and weekends)

BESPOKE SOFTWARE A SPECIALITY

Competitive Prices
Full U.K. delivery and export enquiries welcome

S.W. LONDON DEALER =

SIRIUS IN LANCASHIRE

Baas

Dextrafile Limited
Guardian House, 42 Preston New Road,
Blackburn, Lancashire BB2 6AH

Approved ACT
distributors since
1979.

Hardware, software,
complete systems
and bureau services

Full Engineering Support

IEtE(Q :;51416‘;723326 = g’?fl—ls 1 Telephone: 0254 — 662114/676195 g 5,?111-’5 7
GRARIE SIRIUS 1 dealers in
5%% E ?§ the North of Scotland

INFERAGO SYSTEMS
10 Blackburn Road, Hall Green,

CALL US FOR HELPFUL ADVICE AND INFORMATION

(0722) 331269

;g:—g‘%s 1 Birmingham B28 0JD
21 Bon Accord Street, Aberdeen AB1 2EA
Tel: (0224) 22520 Telex: 739740
The Whymark Computer Centre 3
B and D Computing Ltd.
20 Milford Street, Salisbury, Wilts SP12AP
covering Southampton, Bournmouth, South Coast & West Country ; g’% Tl.ls 1
SIRIUS SUPPLIES AND SUPPORT. HARDWARE/SOFTWARE 8 Cheap Street

Highworth
Swindon

Wilts SN6 7AA 0793 762449
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For £30 per insertion you can advertise in one of
these Sirius dealer boxes.

For further information contact :—
= ACT
o= SIIus 1

Printout Advertisement Office, North Warnborough,
Basingstoke Hants RG25 1PB Tel: 025671-2724

itz
SIRIUS IN STAINES
Supercalc, MicroModeller, Pulsar Accounting
Wordstar, Spellstar, Select, Mailmerge
MARKETING APPLICATIONS
STATISTICAL ANALYSIS
PASCAL, COBOL; FORTRAN & BASIC (included)

Demonstrations arranged anytime — including
evenings and weekends.

DESKTOP SERVICES
Debmarch House, 193 London Road,
Staines, Middx. TW18 4HR Staines 56431

AT,
i e

= ACT
o= SIITUS 1

YOUR CONTACT IN JERSEY

IS JOHN SAUNDERS

ROYAL SQUARE TEL 33561

WALES

[SMSEHJ SIRIUS, Commodore,
Sketty, Swansea. ‘

LOMPUTER SUPPLIES—
TRS-80 and Apple Dealers
80/82 Gower Road,
Tel: Swansea 290047. TR B
Open: Mon-Sat 9am-5.30pm H
T —
—~ )

éo-ordinated Computer Systems Ltd.,
Kingswood House, 32 Matthew Street,
Dunstable, Bedfordshire, LU6 1SD.
Telephone: Dunstable (0582) 666861

Total System Specialist and Originators of the
“Compass” Estimating/Costing System and
“Contracts and Accounts Control System”
“Busy” Accounts, Payroll and Stock Control
Systems are now available on Sirius 1.

Wordstar, Pulsar and MicroModeller software
in stock.

-000-

MAKE THE MOST OF YOUR MICROCOMPUTER
WITH OUR POPULAR RANGE OF PROVEN
BOOKS:—

O GETTING ACQUAINTED WITH YOUR ZX81, by Tim Hartnell.
Eighty plus programs in this 120-page book, including draughts.
£5.95

O 20 SIMPLE ELECTRONIC PROJECTS FOR THE ZX81 and
other computers by Stephen Adams £6.45

O SYMPHONY FOR A MELANCHOLY COMPUTER by Tim
Hartnell. 20 great Vic games £6.95

] 39 TESTED PROGRAMS FOR THE ACORN ATOM Best of
Interface { £6.45

O MASTERING MACHINE CODE ON YOUR ZX81 OR ZX80, by
Toni Baker. 180 pages, teaches machine code from first principles.

£7.50
O 49 EXPLOSIVE GAMES FOR THE ZX81, edited by Tim Hartnell.

£5.95
O PASCAL FOR HUMAN BEINGS by Jeremy Ruston £6.45
O

34 AMAZING GAMES FOR THE 1K ZX81 by Alastair Gourlay
: .£4.95

O THE GATEWAY GUIDE TO THE ZX81 AND ZX80, by Mark
Charlton. Over 60 programs and routines, ZX BASIC explained in
detail. £6.45

] _GETTING ACQUAINTED WITH YOUR ACORN ATOM, by
Trevor Sharples and Tim Hartnell. 184 pages, 80 programs,
including draughts. : £7.95

m] GETTING ACQUAINTED WITH YOUR VIC 20, by Tim Hartnell,
with over 60 programs togetyourVIC up and running from day one.
£6.95

0 INTERFACE, the monthly magazine published by the National
ZX80 and ZX81 Users' Club, in conjunction with the Independent
Atom Users’ Group, is just £9.50 (UK), £12.50 (Europe) for 12
issues. Sample copy, with many programs for each machine,
book, software and hardware reviews, education, contact
addresses, just £1.

Please make cheques payable to INTERFACE and send the above form,
or a copy, to: INTERFACE, Dept. MP, 44-46 Earls Court Road,
London W8 6EJ
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TOMMY'S

TIPS

<4 55

intervals of an octave. The audio input has to be fed into
eight bandpass filters, based on an operational amplifier
such as the 741. The output from the op amps will have to
be rectified to give signals proportional to the amplitude of
the components in each of the frequency ranges of interest.
These signals are fed to the analogue board, and from there
to the PET. As the Acorn computer is also a 6502-based
machine, all the signals required by the analogue board
can be easily derived from the memory expansion port. The
outputs from the PET will consist of eight lines, one for each
octave, to be fed to the lights. The user port is ideal for this.
Each line can be fed to a driver stage, and then to some
sort of switch, such as a thyrister to turn the light on or off.
The light driver will have to be arranged so that when the
light is off, there is still a fairly large current passing through
the filament, only just small enough to extinguish the light.
This is to keep the filament hot during the off part of the
cycle to prolong its life.

As far as the programming goes, that depends upon
what you want to do with the thing, but it will have to be
written in assembler as BASIC will not be able to keep up a
reasonable sampling rate.

Anyone know of a PET version of “Phoenix”?

PET BASIC

These two routines are shown in source code
See Fig. 3.

We hope that this will glve you lots of new ideas about
putting your own work into the PET. The method we
describe has the inestimable value of not spoiling the
resident BASIC in any way. Other people’s programs will
run just as well as they used to, and just as quickly, for
these alterations do not interfere in any way. At the same
time, the possibility opens up of writing (or at least
incorporating) all the words you wished PET BASIC had!

that they were created';ﬁtﬁ)‘se thousands of years ago,
using only the most primitive tools, yet they are still there.
That really is a fantastic achievement.

Second man: | think man’s most marvellous creation
was the computer. When you think that, using the
computers, the Americans were able to send a man to the
moon, that he was then able to grab a bucket of dust, and
that using computers they were able to bring him back to
earth again. That surely must be the most fantastic
achievement ever.

The third man is Paddy. And Paddy says:

“I tink der most fantastic ting ever is der termos flask.”
First and second man in unison: “The thermos flask?”

Paddy: “Yes. In der winter when you puts in the hot -
soup, it stays pipin’ hot. In der summer when yer puts in der
cold drink or lollies, dey stay perfectly cold.

How the bloody hell does it know?"

Shock Horror —
Subroutines stolen!

Our sincere apologies to the many readers who typed in Humphrey
Walwyn’s ENERGIESIC program last issue, only to discover that a
key section had been stolen by government spies in a fruitless attempt
to cover up the awful truths about Nuclear Disasters revealed in the
program.

The missing lines are reproduced below, along with our hope that
you get as much enjoyment from playing ENERGIESIC as we have.

' TIME MHOW...!" HI=Z GOSUEL1G996  GOTO4E08

IEHT STHYS THE SAME.
N
HE
AT"IMNECTD  ICKD " = “"DCK+1)
=0 AND EHDCL) » THEH £15@
15 FRINT !HHE /ERMMENT TAKIMG AH IMTEREST IH
3 :CE AMD HAS

FFIHT THIZ

ﬁIENTIFIE
ILTI WORK!"
HIl = GOSUEL adaa

09 PRINT JUST FINANCED AN TMFORTANT &
INT THROUGH. ATT REALLY

DEHT MO, "HH"
AIDEMTE YOI HAYE. THE HIGHER
j NN+{;C@IHT”HTHE RISE WILL EECOME...

W TO COMTIHUES"
" THEH 1@mia

1U1U0 PFIHT " RETURN

MicrofMail

OUR FACILITIES

Prestel link — autodialling
Compass link to mainframes
Silicon office — CP/M
Daisy wheel printers

Prism colour printer

LOW cost mailing

VIC OFFER
Vic + Sprinter game £130
Vic + Pet Cartridge game  £195

prices include VAT °

—JRPD-

Goldie House

Mlcrosystems Upper Church Street
Douglas
Tel: Douglas (0624) 4247/8 Isle of Man
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PET EPROM PROGRAMMER
ACORN EPROM PROGRAMMERS
SUITABLE FOR ALL PET COMPUTERS

THE 2716/2532 MODEL$76_ 0
PLEASE ADD £2.00 P&P ¢

THE PROGRAMMER INCLUDES
THE SOFTWARE TAPE FOR
READING/PROGRAMMING THE
2716/2532 EPROMS, PLUS A FREE
PROGRAM FOR MAKING YOUR
OWN PET GRAPHICS ON A 2716
EPROM.

PET SUPERBOARD 32 »

ONLY ,P
only 6"x4"x2" £45.50 + £1.50 P&P
. 7 PLEASE STATE TYPE OF PET
. i%%l}gg %;gﬁgsclgm%m{ PLU,SCA?LE * This board can be plugged into any ROM

socket from $9000 to §F000
* You can plug up to 8 ROM/EPROMS into the
board in any combination of 2K or 4K.2716/2532
* Simply slots onto the expansion port,
no soldering or wires required
* Each chip is program selectable at a speed of 3uS
* SWITCH SELECT FOR READ AND PROGRAM * You can now have VisiCalc, Toolkit, etc plugged
* SWITCH SELECT FOR 2716/2532 EPROMS into one socket
* THE PROGRAMMER CAN READ AND PRO- | * [t js possible to run a 32K M/c program from any
GRAM 2716 & 2532 EPROMS AND READ single ROM location .
ANY 2716/2532 PIN COMPATIBLE ROMS | + The hoard plugs onto the expansion port and i
LE. ANY PET ROM/EPROMS compatible with any other add-on board
* SOFTWARE CONTROL PROGRAM * Up'to 7 boards could be used simultaneously
SUPPLIED ON TAPE giving a max. of 224K of on board ROM/EPROM
* INSTANTANEOUS READ OF EPROM/ROMS | +These boards could be used to have several

* INDEPENDENTLY POWERED

* MAINS SWITCH WITH NEON INDICATOR
LIGHT, ANTI-SURGE FUSE AT REAR

* ZERO FORCE INSERTION SOCKET

* INDICATOR LIGHT FOR READ AND PROGRAM

VERIFICATION OF DATA languages residing in the PET permanently
*TOTAL PRICE INC P&P £47.50 * Can also be plugged into the character
* REMITTANCE WITH ORDER generator socket to run 8 different

character sets

TAILS
2532 compatisLe EPROMS £10.50 @ SAE FOR FURTHER DE

2716 compaTisLE EPROMS £ 4.50
inc P&P

IEEE CONNECTORS + COVER
£6.00 inc P&P

E DESIGNS
4 AL]?E%%I(%)A%}‘A%}%/{%E%%%%(;AN TEL: (0843) 294648

TI99/4A .., £259

(£302.50 including

+ 20 Program Library VAT & carriage)

CC(S) Recorder £20 (+ £5 VAT & carr.) CC(S) Tl Rec. Lead £5.75 inc. VAT/carr.
BARGAIN PACKAGE (worth £65 more

)
TI99/4A Computer only £2 79

+ CC(S) Recorder
(£325 inc. VAT & carr.)

We repair PET and APPLE computer systems. For first
class service call our maintenance office on 250-1481.

The Dr. Watson Book of Assembly Language Programming
This is a new teach-yourself guide to machine language programming
for 2-3-4-8000 PETS. Price £10.00
AD100
4-channel A/D Converter. A single board converter with on-board
power supply. Works on any PET or computer with a parallel port. Now
you can let your computer touch, see, feel, and sense what is around it.
goi)mes complete with instruction manual. Price £55.00
-50
1-channel single board AD/DA converter. Designed to work on any
computer with a parallel port. 50,000 samples/sec. Requires power sup-
ply. Comes as kit. No software included. Price £27.50
PET TV Interface
This well-built unit connects to either your domestic TV or monitor. No-
thing to adjust. Connects to the PET user port and a second cassette
port. For 40 and 80 column PETS. Price £35.00
RL100
This is a six-channel relay switching unit with on-board power supply.
Relay rating is 1A at 30V DC/100V AC.
Price £50.00
We also build higher ratings and solid state switches. Phone or send
s.a.e. for details.
VC100
This is a random access video controller. VC100 enables your compu-
ter to keep an index of the recordings you have on your video recorder.
You can then under software control, rewind, fast forward to any posi-
tion on your video tape. Send s.a.e. for details.
CB-2 Soundbox
Ideal sound box for your PET. Comes complete with programming in-
structions and demo tape. Plugs into PET user port and cassette port.
Price £11.50

PEDRO COMPUTER
SERVICES

We also supply a selection of VIC computer games and
hardware. Please send s.a.e. for details.
Carr. £1.50 P&P per item. Dealer enquiries welcome.
4 Cowcross Street,
London E.C.1.
01-250 1481

+ CC(S) Recorder Lead
+ 20 Program Library

NB. We will MATCH ANY PRICE (for genuine stock offers)
AND supply our 20 PROGRAM LIBRARY FREE with TI99/4A sales

Command Module (Software)

Total Price Total Price

Beginning Grammar 18.75 Terminal Emulator 52.05
Pre-School Learning 16.05 Soccer 27.25
Number Magic 16.95 Video Games 1 23.25
Early Reading 32.25 Mind Challengers 23.25
Music Maker 32.25 Huntthe Wumpus 23.25
Addition/Subtract | 32.25 Video Chess 45.75
Addition/Subtract I 32.25 US Football 22.35
Multiplication | 32.25 A-MAZE-ING 22.35
Physical Fitness 18.75 Blackjack/Poker 22.35
Household Money Mangmt.  23.25 Zero Zap 22.35
Statistics 41.25 Hangman 22.35
Personal Rcd Keeping 45.75 Connect Four 22.35
Personal Rpt Generator 63.75 Yahtzee 27.25
Speech Editor 32.25 Tl-Invaders 36.75
Extended Basic 90.25 Attack 27.75
Editor/Assembler 104.25 Blasto 23.25
Hustle 27.25 Tombstone City 36.75
CarWars 23.25 Tunnels of Doom 36.75
Othello 36.75

NB. The “Total Price” includes VAT & carr. & is all you pay. It repre-
sents a 10% discount on Tl guide prices. 5 Different cassettes of 20
programs are available at £20 ea. total price. Peripherals/Accs. are
at 10% discount — please enquire.

Orders to:

COMPUTERCONTACT ...

22 Birchall Road, Rushden, Northants
Convenience phone (09 334) 56844 or 55673 6.0 pm to 9.0 pm and weekends
Prices may change without notice — Offers are subject to availability

SOFTWARE
WRITERS

We are looking for exciting or
unusual programs for the
ATARI or VIC-20. We pay
generous royalties. Software
will be professionally
packaged in full colour and
promoted extensively to the
trade and public.

Send programs on cassette or
disc with relevant
instructions, we will contact

GALASET LTD., 30, BAYFORD ROAD,
LITTLEHAMPTON, WEST SUSSEX.
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Most people beginning BASIC seem to run
into trouble with arrays. And that's a pity,
because arrays are incredibly useful. Once
you've got the hang of them you'll wonder
how you ever managed without! In the first
part of this article, I'll explain what arrays are
and how you can use them in your BASIC
programs. In the second part I'll share with
you some of the uses I've found for arrays
as well as some very advanced techniques
they can be used for.

The need for arrays

Suppose you are writing a routine to analyse
yearly sales over a five year period. The
figure for each year is to be entered, the
total sales calculated and then each year's
sales expressed as a percentge of the total
sales. Using ordinary variables you might
code along the lines shown in listing 1.

If you were now asked to write a routine to
analyse ten years' sales, some of you would
try a FOR...NEXT loop. If so you will rapidly
discover that such a loop won't work with
ordinary variables. Look at listing 2. The
routine will correctly accumulate the total
sales figure in variable ‘T', but then what?
Because of the LOOP, the same variable,
‘A’, had to be used to receive all ten yearly
sales figures, each new input overwriting
the previous one. As a result, only the figure
for year 10 is available, those for years one
to nine have ‘gone for ever’, and their
individual percentages can't be calculated.

What is needed is a set of variables which
like items in a list can be identified or
addressed by item number. So that if our list
of yearly sales were given the variable name
YS(), sales for year one would be assigned
to YS(1), year two sales to YS(2), and so on.
Microsoft BASIC as used on PET, Apple,
Atari and other quality personal micros has
just such a facility and it turns out to be a
very powerful one indeed.

Syntax for arrays

Microsoft BASIC allows you to set up as
many arrays as you need. Perhaps rather
confusingly, they use the same name
structures as ordinary variables, but are
distinguished from them by the brackets
which follow. YS is the name for a normal
‘real number’ variable, while YS(6) is another
‘real number’ variable, item six — or more
correctly, ELEMENT 6 —in the Array YS. You
shouldn’t be fazed by this. After all you've

What advantages do
arrays have over normal
variables, and how are
they used? Mike Gross-
Niklaus shows how this
simple technique can be
used to develop some
advanced business
programs.

met string variables and you know that RE
and RE$ are two independent variables
which can exist at one and the same time.

There is a general rule of thumb in BASIC
that wherever you see a bit of syntax
involving an actual number — or constant —
then you can write a similar piece of syntax
using a numeric variable. So, as you might
guess, since YS(6) represents element 6 in
the array YS, so YS(N) represents element
N. If you have arranged for N to be assigned
to a value of 1, then YS(N) will mean element
YS(1) and if during the program N is changed
to a different value, say 6, and the piece of
code containing the syntax YS(N) obeyed
again, this time instead of YS(1) being
referred to, YS(6) will be addressed. In our
example, if we have a loop containing YS(N)
and each time round the loop we increment
N then YS(N) will refer in succession to the
sales figure for year 1 to year 10. And this is
just what we need to solve the sales
percentages problems using a FOR...NEXT
loop.

Have a look at listing 3. As the FOR...NEXT
increases the value of Y from 1 to 10, (lines
20 and 40), each year's sales figure is input
into succeeding elements of the Array YS,
(line 30). Notice that these elements can be
treated like any other numeric variable and
used in arithmetic expressions. So once
input, the value in the element currently
addressed can be used to update the total
sales in variable ‘T", (line 30 again).

When all ten sales figures have been
been entered and the final total sales figure
accumulated in ‘T', the array elements are
once more processed to provide the
individual percentages, (lines 50 and 60).

The power of arrays becomes apparent

RAY
RA

6]

when you realise that by changing ‘N=10'in
line 10 to ‘N=500', the same piece of coding
can be used, for example, to process
population or agriculture statistics for
historians studying the last 500 years of
human endeavour in Lower Puddlecombe In
The March or whatever.

Dimensioning arrays

If | were on a team redesigning BASIC, |
would arrange for the array size, (i.e. the
total number of elements in it), to be
automatically enlarged every time during a
run that an element number higher than any
already created was discovered. That way,
the array, which could take up a lot of RAM
storage, would always be the required size
and no larger. Microsoft BASIC tackles
things somewhat differently, asking you to
set up the array once and once only in your
program to the maximum size you are ever
going to need it. The statement used is ‘DIM’
and the best place to use it is at the start of
your program, clear of any loop-backs
which the coding may involve, because
Microsoft BASIC won't allow you to
redimension the array. That is to say: once
having determined the dimensions of an
array variable YS(), say, BASIC will object
strongly if it comes across another DIM
statement (or the same line again) which
refers to that same variable. The usual error
message is something like
REDIMENSIONED ARRAY ERROR IN
LINE...

Listing 4 shows a routine for inputting
sales figures for each of 12 months in the
year, working out the average monthly sales
and calculating the divergence of each
month's sales from that average. We need
an array with 12 elements, one for the sales
figures for each month, and such an array is
set up in line 10 with ‘DIM MS(12)". — Yes,
you could have:

N=12 : DIM MS(N)

Automatic DIMensioning

If you do forget to dimension your array,
Microsoft BASIC will do it for you the first
time it comes across a reference to one of
the array elements. It will create an array up
to and including element 10. For example,
the one-line program:-

10FOR | =1TO 10: INPUT DA(l) : NEXT |
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will work because even though you haven't
dimensioned the array DA, Microsoft BASIC
do a ‘DIM DA(10)' for you when it comes
across ‘INPUT DA(l)' the first time round the
loop. However, a similar one-line program:-

10FOR 1= 1TO 11 : INPUT DA(l) : NEXT |

will NOT work, because although the array
will be dimensioned as before, the array will
only contain elements up to element 10. The
last time round the loop, when I=11, the
reference to DA(l) will try to address element
DA(11), which won't exist and you will get a
“Bad Subscript” error. The value or
expression inside the brackets of an array
variable, by the way, is called the Subscript.
Another term for array variables is thus
Subscripted variables.

Element zero

With Microsoft BASIC, the first array element
is element zero. In other words, ‘DIM A(12)’
will set up an array with 13 elements
numbered A(0) to A(12). Many people find
element zero is a bit of a drag. After all, it's a
lot more natural, when writing a routine to
input 12 items of data into an array, to
code:-

10 DIMDA(12) : FORN = 1TO 12: INPUT
DA(N) : NEXT N

than it is to code:-

10 DIM DA(11) : FORN = 0 TO 11 : INPUT
DA(N) : NEXT N

although both versions are valid and in fact

a little less of RAM storage. | usually shove
the first item of data into element 1 and so
on and use element zero for some piece of
summary information regarding the data in
the array, such as the total for all items or
the number of items so far stored.

String arrays

Microsoft BASIC allows both String and
Integer arrays. Again, each element can be
manipulated in the same way as its first
variable equivalent. Looking at String Arrays
first, suppose you wanted to process the
marks gained by 40 children in an exam,
inputting for each child their name and mark
and displaying their name, mark and
divergence from the average mark. We can
use two

arrays in parallel, each 40 elements long
(ignoring element zero as suggested above).
One will be a String Array for the names and
the other a numeric array for their marks. |
call them parallel arrays because we must
be careful to ensure that the marks for the
child whose name is in element 6 of the
String Array are placed in element 6 of the
number array and so on.

Listing 5 shows a program which does
what we require. Notice that String Arrays
are named in exactly the same way as their
simple variable equivalents with a dollar
sign after the name before the first bracket
of the element number or subscript. And in
passing, note also that the DIM statement
allows you to list a set of arrays separated
by commas.

Integer arrays
If you have a lot of data to put in an array

in the range -32768 to 32767, an
Integer Array can save you a great
deal of RAM storage. A simple Intege
variable provides no space saving over
its ‘real number’equivalent, but in array
form the saving is three bytes per element. So
that if your data requires a thousand elements
and you can put it into an Integer Array, you
will save 3000 bytes of RAM. You create an
Integer Array and refer to it in just the same
way as Real Number or String Arrays. Like

the simple Integer variables, Integer Array
names end with a ‘%’ sign. For example:-

10 DIM DA%(1000)

20FORN = 1 TO 1000 : READ DA%(N)
‘NEXT N

30 etc

Arrays as tables of data
Suppose your firm manufacturers 5 products
and you want to analyse the sales of these
products for each quarter of the year just
past. You could set up 5 arrays, one for
each product. Perhaps you would name
them P1, P2 etc. as shown in Diagram 1.
The trouble with this approach is that to
analyse the data you will need a separate
piece of coding for each of the five arrays,
because they each have a different name.
Conveniently for us, the designers of
Microsoft BASIC took this into account,
extending the notion of collecting related
variables into a list array to collecting related
lists into a two dimensional array. If you
imagine the 5 arrays of diagram 1 being
squashed up against each other to form a
grid with rows and columns you get a pretty
good image of a two dimensional array and

the second will set up an array that occupies and it consists of whole numbers, Integers,  how you might use it. »
y Array PS : Sales data & totals
Diagram 1
1 2 3 4
P1 P2 I
(Product totals for the year)
(Total
Quarter salos (Quarter/Product Sales Data)
Year for
each
Periods quarter)
Diagram 2 Products
0 1 2 3
i i
Diagram 3 Products
Quarter
Years 2
leg 48 28 =2 2@
48 3@ 2B L 2
28 Za 18 1adg =g
8 1 1ea 44 Z@d
17a 1o@ 1s@ 178 120
PS(2,1) PS(4,3) .
Sales of Sales of Diagram 4 — Screen display
product 1 product 3 resulting from Program 6
for quarter 2 for quarter 4
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FEM ZCHH THE HFFH T
E=H S NTIE o
FOR E=1 TO 4

EEM FRODLCT. f."UHFTEF

g T=0 L 5 18 T=@
=6 IHFLT "+EAR l Al =8 FOR Y = 1 TO 1@
28 INFUT “YEAR i B T=T+E eI =) =] n SR N .
48 IMFUT "YEAR 2": C : T=T+C 28 PRINT "YERE", ¥.: IHFUT
5@ IMFUT “"WEAR 4"; I @ T=T+D 48 HEST Y
8 IMFUT "YEAR Z": E T=T+E S T
5 F=T/168 : FRINT A’F. E-F. C/F. IVF. EF o8 F=T.104
ST el MOW WHAT! !
18¥ing Listing 2
16 T=8 : H=1@
28 FOR ¥ =1 TO H
36 FRINT "WEAR"; Wi @ IMFUT ¥S¢Y¥D @ T=T+v3
48 HEY, : P=T./108
: 1 TOOH ¢ PRINT "WEAR"; Y. WS{Y¥2. "HAGE"; YSO7)F
56 HERT
Listing 3
18 M=48 © DIM HA$CHI, MECHD @ T=@
28 FOR M =1 TOH
36 FRIMT "MAME. MARK FOR STUDEHT": M: @ IHPUT HAFIMI. MEMD @ T=T+MEMD
26 FOR =1 10 JORHE Il S T e Lo
;;g EE-.I#TH MONTH?S Mi  INFUT MSCHD o T<T4S(HD »Ig Egé“;} =.IU¥EHL R
T e BT EROENGE" 76 FRINT HASCMI. MO, MKCD-RY
S8 FRINT M, MECH>- MscH RASHE ST
TE PRINT M. MS<M>. MSCMI—AY isti
88 NEXT M M Listing 5
Listing 4
18 DIM F5i4.50
15 EEM READ THE DATH. ACCLUMULATE ROW TOTALS
SR FOR R = 1 TO 4 : FS(R.@3=0
J8 FOR C =1 TO 5
48 READ PSOR.Co FS(R.@i=FS{R.B3+F3{R.C
SEH MEST C.R

REM FRIWT OUT THE AREAY WITH TOTALS IH COMWEMTIONAL FPLACE
1 70 4
1T S
FRIMT FSoR.Co.
FRIMT FSOE.

=
=

. TEST DRTH
: ‘.. 1@
(5 I 5 (5
5 46
e

Listing 6

UMULATE COLUMH TOTALS

You set up such an array using a DIM
statement as before. This time, however,
two parameters are required, one for the
rows and another for the columns. For
example if for the “Analysis of 5 products”
you decide to use the rows to represent the
quarters and the columns to signify products,
you might code:-

10 DIM PS(4,5)

In fact, you could put the columns first
and the rows second (‘DIM PS(5,4)’), so
long as once having ruled which are quarters
and which are products you stick to this rule
for the rest of the program. My own
convention is always Array(Row,Column).
Diagram two shows an image of the array
for the sales analysis program. I've
annotated a couple of the elements so that
you can see how to reference them in your
coding.

You will notice that in this example, as
discussed above, I've ignored zero elements
which, in the case of a two dimensional

array, give you both a zero row and a zero
column. In small arrays, provided RAM is
not at a premium, it doesn't matter that these
zero elements are taking up a little RAM
space, but if the array were say 5 columns
wide and 1000 rows deep, that would be
1004 elements — 5020 bytes for a ‘real
number’ array — wasted, so you should
either dimension the array one row and
column shorter —e.g. DA(999,4) — and use
the zero elements for data, or, as I've done
here, find a use for these spare elements. In
this case they are crying out to be used as
row totals, corresponding to quarterly totals
for all products and column totals,
corresponding to yearly sales for each
product. Diagram 3 shows how | planned to
use the array. You will see that it is not very
different from a data table that you might
draw up to include in a report, with the
exception that the row totals would be on
the right and the column totals at the bottom.
Incidently, a representation of the array,
such as that shown in diagram 3 should
form part of your program planning and

specification before you ever get as far as
the coding. It turns out to be a very useful
reference chart.

Listing 6 shows a program which reads in
the sales data from data statements,
calculates the totals and displays the results
in a conventional form. (An 80 column
machine is assumed). In practice, the table
would be printed with appropriate labels
and underlinings.

A routine not much more involved than
this forms part of the sales analysis program
for at least one northern clothing
manufacturer | know of, so you can see that
by using arrays, which have such a strong
correspondence to the lists and tables
beloved by management and accountants,
even simple BASIC programs can be made
to do useful work and ‘earn their living'.

Next time

Next time, I'll describe some of the
applications I've found for arrays and some
powerful techniques for manipulating them.

94
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)h’t tear your hair
Compufix isthere!
Swindon 694066

It your PET is having a nervous breakdown or
your APPLE has bittenit’s last byte. Then
you need us!!

We are offering fast repairs to faulty systems,

24 & 48 hour maintenance contracts are also
available .

COMPUFIX

‘SIMPLY WRITE’: the kind of word processor you
didn’t think you could afford. Some £300 programs have
fewer facilities. Tape or disk; any printer; any 40 or 80
column PET. Needs 16K. Tape £40, disk £45.

‘SIMPLY FILE’ Records System (DBMS). Selects by
any key. Prints alphabetical lists, mailing labels, colum-
nar reports of all or selected records. Calculates bet-
ween fields. Totals, averages columns. Works with ‘Sim-
ply Write'. Fast, easy, robust and very, very versatile.
| Disk £65.

GOTTA PET? ADDA VIC! High resolution graphics,
programmable characters, colour and sound for your
PET/CBM system? All this PLUS a complete extra com-,
puter using your PET's disk drives, printer etc? Under
£200 including VIC computer and our ‘SIMPLY LINK’
PET-VIC link system.

A WINDOW ON YOUR DISK! Our ‘Simply
Recover' disk file repair kit (4040 only at present)
will allow you to save crashed files, append BASIC
or m/c subroutines, change disk names and IDs,
devise protection systems, etc. Disk & detailed
instructions £17. :
ZYGIAN INVADERS. Super second
generation machine code invaders game.
Surprises, sound effects and even music!
Tape £6, disk £7.50
ASTEROID PATROL. Classic game with
sound effects, 9 levels of play, hyper-

profestionul

space jump etc. Tape £6, disk £7.50
ADD VAT TO PRICES PLEASE, BUT ALL
INCLUDE P&P. SEND FOR MORE
DETAILS, MORE ITEMS, AND GET OUR
FREE 'MICROMAIL' PET/VIC NEWS-
LETTER. Simple Software Ltd.
15 Havelock Rd., Brighton,

Sussex BN1 6GL

computer 3032 Urrion

Tel: (0273) 504879
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VIC20 16K ZX8l

>0 ae

" It comes from out of nowhere and then vanishes back into the
ether. With your deadly antimat torpedoes, you create havoc in
the Federation spacelanes.

Subspace Striker promises you the most exciting graphics
that you have ever seen on your microcomputer. Photos
show ZX81 graphics, VIC-20 is even better. ZX81 version
is £5.50. VIC tape is £9.50. Both require 16K RAM. Send
SAE for further details of Pixel games.

PIXEL

Pixel Productions, 39 Ripley Gardens, L.ondon SW14 8HF

MIDLANDS

COMMODORE PET
SERVICE CENTRE

Phone Anne on 021-772 8181 about our:
1. WORKSHOP & FIELD REPAIRS

2. BUSINESS SOFTWARE

3. STATIONERY & SUPPLIES

|

i
J.

i

LONSULIAITTS

COMPUTER BUSINESS SYSTEMS
15 Watery Lane, Birmingham B9 4HW.




Where to buy your CBM=PET

MICRO
COMPUTER
CC CENTRE

Virage Holding Co. Ltd.

28 Sheen Lane, London S.W.14.

Tel: 01-878 7044/5/6/7

COMPUTER SYSTEMS
COMPUTER PROGRAMMING
ELECTRONIC DEVELOPMENT
437 Stoney Stanton Road,

Coventry CV6 5EA
West Midlands.  Tel: (0203) 86449

B:0

[Enmputers] Limited

The Consultants for the North West

sums 1,

124 NEWPORT STREET

BOLTON BL3 6AB,
LANCASHIRE

Tel: (0204) 26644 *"‘M‘“

DEALERS! TO ADVERTISE
in our PET/CBM guide costs
only £20 per month for a box
. 3.85 x 6cm showing name,

address and logo of company.
Tel: Jonathan or Karen on

025671-2724

for further details
D
1\D
[ D

ExecuTivE REPROGRAPHIC

and Business Consultants Itd.
2/4 Oxford Road,

MANCHESTER M1 5QA

TAL

(TYTHE AVIATION LIMITED)
‘COMPUTER DIVISION

Suppliers of alternative cassette decks with
counter and audio monitor.
11 HIGH STREET LEIGHTON BUZ ZARD BEDS

AUGHTON
MICRO
SYSTEMS

Woodward Road, Kirkby,
Liverpool, L33 7UZ

Telephone: 051-548 6060
Telex : 628681

DATALECT

COMPUTERS
32 Chertsey Road,

Woking, Surrey
Tel: Woking 21776/23637
A NEW SHOWROOM IN CROYDON
7 St. Georges Walk, Croydon,
Surrey Tel: 01- 680 3581

Microchips
[Winchester]

MICROCOMPUTERS AND A
GREAT DEAL MORE
66 St George's Street - Winchester
Hampshire SO23 BAH Tel 0962 68085

BASINGSTOKE
(0256) 62444

TELEPHONE LEIGHTON BUZZARD - 372114
Adda Computers Ltd.
14 Broadway

a
West Ealing

London, W13 0SR Tel: 01-5679 5845/8

KINGSLEY COMPUTERS LTD
132 DESBOROUGH RD HIGH WYCOMBE
BUCKS.HP112PU TEL (0494) 449749

Cémputers and Supplies

Scan House Victoria Way
Burgess Hill West Sussex RH15 9NF
Telephone: (04446) 45211

Preston
Computer Centre

6 Victoria Buildings,

L

Tel: 0773~ 57684

Fishergate, Preston.

L &J COMPUTERS

192 HONEYPOT LANE, QUEENSBURY,
MIDDX HA7 1EE. 01-204 7525

THE PET SPECIALISTS

e, V] CR2)) 5

Available from stock
As well as a full range of Petsoft and
Commodore Software, we have some highly
reliable “Home Brewed” programs available.

at£189
(inc VAT)

LUTON
‘PET SHOP’

Chiltern Computers

56/58 HASTINGS STREET
LUTON LU1 5BE, BEDS
0582-429951
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Computer Systems

Registered Office:
26 Mill Street, Bedford MK40 3HH

TEL. 0234 -40601
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PROFESSIONAL
COMPUTER
SERVICES LTD.

143/145 Yorkshire Street,
Oldham, Lancs. OL1 3TH
Telephone : 061-624 4065



PET & VIC 20
(x commodore BERLERS

Complete systems including
Maintenance contracts,
Software~Consumables &
Accessories.
198 Deansgate Manchester Tel 061 834 4233

| 7o e eSS &N
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%%

;

BUSINESS
LECTRONICS

‘The Microcomputer Specialists’.
ROWNHAMS HOUSE, ROWNHAMS,
SOUTHAMPTON SO1 8AH

Telephone:

SOUTHAMPTON (0703) 738248

NORTH EAST

E ;: ' Vic-20
1C( )MPUTER I;‘ER\’I(‘ES LIMITED
1§

‘i Osborne House, 28 Osborne Road
Newcastle upon Tyne NE2 2AJ
Telephone (0632) 815157

BUSS STOP COMPUTERS
Photo
A coustics
Ltd.

255a St. Albans Road
(entrance in Judge Street)

Watford Herts WD2 5BQ
Tel: Watford 40698

35 Potters Lane
Kiln Farm
Milton Keynes MK11 3HG

R

J. R. WARD COMPUTERS

LIMITED

Telephone No.
Milton Keynes
562850

(STD 0908)

Py ALPHA
&4 Business Systems

Church Street,

Industrial Area

Ware

Hertfordshire.

Telephone: WARE (0920) 68926/7

EIRONASING electronics

_MICROL

FACILITIES | =
Telepho
" 127 High Street, Hampton Hil,

Middlesex TWI2 TN APPLE
Telephone: 01979 4546 & 941197

48, Junction Road, Archway,

N19 5RD, U.K.
ne: 01-263 9493/01-263 9495

STOCKISTS OF:
PET 4000 & 8000 SERIES,

EUROPLUS Il SERIES

THE NEW VIC-20

Yorkshire Electronics
COMMODORE APPOINTED

COMMERCIAL SYSTEMS DEALER
NEW SHOWROOM NOW OPEN

CAXTON HOUSE,
17 FOUNTAIN STREET, MORLEY
WEST YORKSHIRE. TEL: 0532-522181

C.S.E. (COMPUTERS)

12 WOKINGHAM ROAD
READING RG6 1JG

Telephone: Reading (0734) 61492

MICRO COMPUTER AND BUSINESS SYSTEMS SPECIALISTS

101 Cricklewood Broadway,
LONDON NW2 3JG

Tel: 01-
Telex: 299479

450 1388/9

FOR PROFESSIONAL ADVICE
on tailor made programs
from the PET experts

phone

MASS
MIGROS

WELLSON HOUSE, BROWNFIELDS
WELWYN GARDEN CITY HERTS AL7 1AR

07073-31436

i EPROM Programmer
i and Software

4 Development N
2 ‘8K Version.
B A comprehensive and powerful
i system allowing data to be read
f from memory, disk files or

4 EPROM's. All functions are

& handled using the single screen
§ dispiay. Data can be verified

& after writing. Programmer fits

i directly to user and cassette
ports.

# Develop programs on your
il PET and transfer in EPROM
&l to VIC. . .

‘ PRICES: including software

i disk, EPROM programmer and
manual.

f 2/4K Version £125.00 plus VAT

2/4/8K Version £195.00 plus VAT

SYNCHRONOUS

ICL/IBM Mainfram

links. (ICL C01/C02 & IBM
Bisynch supported)

Provides: — Full facility

Stand Alone Application
PRICES: (plus VAT)
From £2,800.00 for a
complete workstation.

. Davidson-Richards Limite

APPLICATIONS
PET specialists, Commodore appointed
Commercial systems dealers

9 Warwick Road, Manchester 16

COMMUNICATIONS
CONTROLLER PET to

A hardware/software package
that enables a PET to connect
with ICL or IBM mainframes via
high speed synchronous data

workstation : Distributed
Processing : Remote Job
Entry : Interactive Video :

£995.00 for Controller and

' Software

29 Charnwood Street, Derby DE1 2GU

COMPUTER

Tel: 061-872 4682

PET Enhancement Packaes
- cOMPASS — The

PET Communications

Package

ge A COMPrehensive

allowing communication by

direct links. Users can access
remote data bases and
undertake interactive
processing. PET to PET or

mini or micro computer
system)

Easy to install and use
PRICE: £125.00 plus VAT
Software disk and manual

S

leaflets available on request.

Telephone Derby (0332)
Telex 377106 Chacom G (DAVRICH)

| 01-202 2726 or 01-202 9630

Asychronous Software System

modems, acoustic couplers or

PET to any other mainframe,

All products are avallable direct or 2
through most CBM dealers. lllustrated [

WPk Tus

Computer Systems

Freepost, Hendon,
London NW4 1YB

on

SIRIUS
COMMUNICATIONS
SCIENTIFIC AND
ENGINEERING

please contact: SPECIALISTS
B. Desborough,

Millhouse Designs,

76 High Street, Alton, Hants
Tel: 0420 84517

to §
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T FANTASTIC OFFER | Obtaina FREE quotation 1
1 Vanessa W'ay :
. ! PET GAMES FOR £25.00 from
Bexley, Kent DA5 2JS 2001, 3000 & 4000 SERIES

L - 3 50 Assorted f h of the ab I

SpeC/g//st in designing and imple- ;iomez ?ﬁ:ni;ﬁié?%ﬁé fi;?afgc’gfagz%‘;;;ns%i;s ! NIMROD SOFTWARE
un. ate Model. DiIsKs or tapes 1 C

?g;t/nxl-tz}/Stg,:; lL)IaTS;zI kOn d;?/'2e/'§‘ tapes). P&P inc. Also some bugness & misc. progt
(400 800K P v rams. Send SAE for details going up to 8096. 4 Stanley Road, London S.W.14

or ) K..é. RtOSEb1 01 Oldo'glsl;rtgg Rd., 01 — 878 6498

xeter, Devon -73596
Chris Preston ATARI 16K (400 and 800)

Software Consultant

CUT PRICE MEMORY
FOR VIC etc........

2142P 200nS s s £0.89each
...£0.75 each

4116 200nS
6116-3P 150nS £5.70each
Plus V.A.T. 50p p&p

(SUITS STACK MEMORY EXPANSION BOARD)

PRESTON COMPUTER CENTRE
6 Victoria Buildings, Fishergate, Preston PR1 2NJ.
POSTAL ENQUIRIES ONLY

PET UPGRADE

We can upgrade your large keyboard PET at a
fraction of the “New Price” difference.

No extra charge if expansion area drilled
quarter inch holes. :
All new RAMs fitted with sockets

ith

15 Super Games including
DRIVER, SIMON, BREAKOUT,

Four amazing games — “Kopikat, Maze,
Snakes, Hangman”, all of which de-

R m&%ﬂ HANGEIR‘AN’ MASTER- monstrate ATARI’s mind blowing colour
pec1ahst in assembly language s LANDER, ATOM BOMB and sound capabilities. Any two (guaran-
dC Thi . All games £3 or under. Send for frea § 4.4 16 10ad) on cassette plus instructions
and CompuThink disks detailed catalogue to: M & M, £7.50 post paid to;
All types of work undertaken 10 Glendale Close, Kirkella, J. Whittaker, Veg Software,
o el aiinad s Creahace. North Humberside HU10 7XB “Bromley Barn”, Cranbrook Road
Birmingham B44 Tel: 021-360 0981 Staplchursh Kent

PROGRAMMERS

To advertise in one of these 4cm x 6cm
programmers boxes costs only £20.00
per insertion.

Contact Jonathan Horne on 025671 2724

STATISTICS FOR PET

Inexpensive statistical programs to run
on Basic 4 PET with or without printer.
Chi Square Test; Fisher Exact Test;
Mean and Standard Deviation etc;
Horizontal Bar Chart.
SAE for full details:-
OSTEC, 30 Queen Street, Huddersfield,
W. Yorks

Fast while-U-wait service, normally within

2 hours
Tel: Mick Bignell 01-953 8385

Full Colour A4 Manual, 24 pages packed
with ZX Graphics Programming techniques
and ideas for games and ‘serious' Programs.
Written in ‘easy to understand'language

and illustrated at every stage.

Ideas include:

Information Graphics Sketch Pads.
Saving your ‘Art’. Making serious
programs interesting. Graphics Stringing. .
ZX Printer Graphics

Pﬂ&;‘};ﬂ‘oﬁga

| |
(INCLUDING UK. POSTAGE)
Print'n’ Plotter Products (MP)

19 Borough High Street.
London SE1 9SE.

98

would be helpful if you could enclose your pre-

PROGRAMMING THE PET/CBM .

by RAY WEST.

The new book on BASIC and machine-code for all
PET/CBM:s. Includes explanations and examples of all
BASIC keywords and 6502 opcodes; tape, disk, and
printer handling, and very much more.

504 pages, with comprehensive contents list,
appendices, and index. Paperback, 19 cm x 26 cm.
Only £14.90 (includes post & packing) from
LEVEL LIMITED (P)

P.O. Box 438, Hampstead, London NW3 1BH

HAVE YOU MOVED?

If you are moving house, please be sure to let us :
know your new address so that your copies of
MicroComputer Printout can be redirected. It

Vious wrapper.

MicroComputer Printout June 1982



~CRAY | :

signer Seymour Cray himself stayed in the
front room of his lovely home in handsome
Chippewa Falls, Winsconsin, to sketch the
follow-up machine. He likes walking in the
woods.

From there he has lifted the veil on the Cray
2: it looks like a 26in. high oil drum because
it's round (38in. in diameter). It will have four
processors instead of one and will run bet-
ween six and twelve times faster than the
Cray 1.

As for memory capacity, we asked our US
correspondent to take a look, and back came
this report: “Ultra high-speed bipolar circuits
with two nanosecond access times could
provide an inner core to the existing main
memory, while the new inexpensive low-
speed memories would provide a giga-
memory fringe of 32-64 megawords”.

Won'tit get a bit warm in the average office
or living room? Well, yes it will. But Seymour
Cray is nothing if not thoughtful: the Cray 2
will come complete with a tank of inert cool-
ing fluid, the same stuff used for transfusions.
You dunk the drum into the fluid and leave it
there —and presto, no overheating problems.

Of course, if the thing breaks down you
have to drain the tank to get at the duff circuit
boards. So we wouldn't advise putting the
Cray 2 anywhere where the odd splash or two
will cause problems.

The Cray 2 should cost between $10 and
$20 million and might well be ready in 1985.

Conclusions

If you want to do some old-style number
crunching, then the Cray is for you. That
means medium- to long-range weather fore-
casting, encapsulating nuclear fission, creat-
ing 3D images of the human heart, and
suchlike. Other good applications we've
heard of are geophysical research, seismic
analysis and aircraft design.

Another use is in finding new prime num-
bers. A Cray employee called David
Slowinski and a computer scientist in the
States named Harry Nelson jointly used a
Cray to find a prime number that is 13,395 di-
gits long. This easily beats the previous re-
cord holder (a prime that is only 6,987 digits
long).

Incidentally, if you want a standard of com-
parison, a billion billion is quite a large
number: but it's only 19 digits long. A number
13,395 digits is estimated to be larger than
the total number of atoms in the universe.

That deserves checking out. If you do de-
cide on a Cray, a good first task for your new
baby would be to count the total number of
atoms in the universe.

But be warned: the extent of the available
software is not terribly good. The Cray lacks
some of the support to which you'll probabliy
have become accustomed. You should not
really consider the Cray 1 for strictly personal
computing: and indeed you probably
shouldn't contemplate it at all unless you
have a sizable and highly qualified applica-
tions and systems programming department
to call on.

If you have the tasks, though, and if you
have the people, the Cray looks a good bet.
Shop around and expect to pay between $5
and $16 million.

TH 483

DESIRABL
RESIDENGE

ing morning, noon and night, has very little to
do with property directly and never sees the
sea. He agreed readily that he's rejoined the
rat-race.

Estate agency really seems to be a state of
mind. They will doubtless change over the
next few years; computers may even herald a
revolution, along with the overdue changesin
the law to eliminate the shysters. But the com-
mercial instinct is something which you have
or you don't. As David Perkins, who as a
former president of the NAEE should know,
puts it: “We're paid by one and employed to
help another; we have responsibilities to one
and an obligation to the other. As my old boss
used to say, you have to have the nose to
smell blood; computers are of little practical
help here.”

q17

NOMINAL
LEDGER

fully integrated suite on a microcomputer.
The first one is the sheer lack of storage
space to accommodate all the transactions
which need to be properly recorded. The
second problem concerns integrity of data.
An erroneous entry by an inexperienced
clerk on a stock ledger can mess up the en-
tire nominal ledger in just one second.

The most intelligent solution is to get a sub-

i ledger disk to post a summary of its transac-

tions to the nominal ledger disk which is how
a conventional manual system works any-
way. It also means that staff who are respon-
sible for stock cannot mess up the nominal
ledger and hence the accounts if they should
make a mistake.

So should you buy a Nominal Ledger prog-
ram for your micro?

The answer is Yes if you want monthly man-
agement accounts in order to keep on top of
your business or impress the bank manager
with your up-to-date accounts. Since monthly
accounts can now be produced directly from
the Trial Balance without any further operator
intervention, anyone who can do accounts to
Trial Balance can now produce a Consoli-
dated Profit and Loss Account together with
Consolidated Balance Sheet covering ten
cost centres in less than half an hour.

If you are not particularly fussed about
staying in business then don't waste your
money — just book a seat at the local
bankruptcy court.

Could you dispense with the services of
your accountant if you purchased such a
program? Well, yes, if you know how to make
closing adjustments for items like deprecia-
tion and accruals — after all, anyone can pre-
pare a set of accounts for submission to the
Revenue. You don't have to be qualified in
any way but it does help if you know what
you're doing.

BEYOND
THE
FRINCGE

fee for software products of other ¢
this one has already been claimed

says, ‘the whole intention was tom
money.’

barely seen. He finds it highly amu

muses.
who says he values nothing more i

world other than his health.
Rowe is typical of the seemingly

wealth on their car key fobs.
Take Ashley Ward, Managing Di

modelling package for company d
called MicroModeller.

‘Actually,’ he confides, ‘| only have
impress the bank manager.’ But hi

linked to a giant local government

self-publicits who make their extre
large sums from the micro trade.

anyway.

which it ‘approves’ of. Though the glory for

least three other Commodore madonnas.
‘It's only a silly slip of paper really," he

Rowe has invented something he calls
invisible rock. Essentially it is a bundle of
optical fibres which, he claims, can be

scare his friends with it. ‘Oh yeah, some of
them have nearly had heart failures,’ he

Which is quite something for someone

stream of success kids cloned from the
micro business, and they all wear their

Intelligence UK and still the right side of 30.
He has made a fortune out of a financial

He drives round in a brand new Mercedes.

suggests other, more hedonistic motives.
Anyway since when has a bank manager,
like other cold blooded reptiles, ever been
impressed by such gross ostentation?

It must be said that the world would
certainly be a different place without these
microtechnocrats. A socket in the wall

just does not seem the same as the ebulliant

But at least we can rest content that it
won't happen just yet — not next year

L—
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endless
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ATARI

HOME &

IN
LEICESTE

We carry in stock:
Models 400 & 800, Disk
most software

service

COM

0533-22212

A

ATARI®

BUSINESS COMPUTERS

Drives,

printers, Thorn & Atari programs and

We’ll equal that price & better the

VIDEO &
PUTERS

57 Churchgate, Leicester
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.
;:jE small systems.

PET Hard Disks

The Small Systems HARDBOX acts as an intelligent controller

for up to 4 Corvus Winchester drives.

® PET DOS 1 and 2 compatabitity

® Multi user capability on Corvus Drives

@ 16 Megabyte max file size

® 65535 max records per relative file

@ Over 2000 files on 5 MB drive

CORVUS DRIVES

Well proven systems with nationwide support and maintenance.
® 5, 10, 20MB capacity

® Up to 4 drives can be daisy chained

® Backup onto standard video cassette using the Mirror unit

® Up to 64 users with the Constellation multiplexer unit.

5MB Corvus drive £2295
10MB £3595
20MB £4495
Mirror back up unit £495
Constellation £495

PET Mini-Wini

The MW-1000 Mini-Winchester is a compact desk-top unit that
just plugs into the PET-gives you up to 12 Mb of hard disk
storage under CP/M or PET DOS or both !!

At the flick of a switch, this amazing unit allows you to have:-
® The whole disk under CP/M (plus 60K of RAM and Z80)

® The whole disk under PET DOS

® Half of the disk under PET DOS and half under CP/M !!

No changes to the PET or ROMS are required -just plug in and
go.

3Mb £2538
6Mb £2837
12Mb £3360

Prices include CP/M Utilities, 60K RAM and Z80.

PET CP/M

SOFTBOX and CP/M SOFTWARE

SOFTBOX allows the PET to run the worlds most popular
operating system for micros. Operates with PET floppies and/or
a Hard disk system.

Comprehensive range of CP/M software available - ask for our
Catalogue.

Softbox £550
RS232 Option £45
Corvus Option £65

PET Interfaces

IEE-488 INTERFACES

Comprehensive range for PET and HP 85 e.g. B300 RS232 Bi-
directional 40 char buffer full handshake £186

PETSPEED

Optimising Basic Compiler

Development
Tools

S100/CP/M

8048 family in circuit emulator

8748 programmer

Prom emulator

Range of cross assemblers for most popular
micros

8048 BASIC compiler

COMPLETE PET and HP-85 SYSTEMS

small systems engineering limited
2-4 Canfield Place, London NW6 3BT. Telephone: 328 7145 Telex 264538

100

Poor Steve Jobs. Apple's founder generously offered to
donate a free Apple Ill to each of the United States’ 83,000
schools. Now everyone is convinced of the existence of a
massive Common Market style mountain of unsold Apple
lils.

Commodore’s newly created ‘Office of the President’ must
be a pretty crowded place. At the last count its inmates
included such colourful figures as Jack Tramiel, Don
Richard, Greg Pratt and Kit Spencer (remember him?).
Everyone in fact except company President Jim Finke, who
is described as ‘working from home'. Suggestions that Mr
Finke may soon be ‘working from home’ permanently are
firmly dismissed.’However, | note that a Finke lookalike
named (would you believe?) Fink has just been hired....

Improbably as it may sound, the Pope is on Prestel.
Interested users (both of them) can contact him via page *
2222# between May 28th and June 2nd.

Now the folding computer. GRID Systems of Mountain View
(no, not the Apple mountain), California, are about to take
the industry by storm with the first micro with an electro-
luminescent display. 8086-based, the $8000 machine
boasts 256K of memory plus another 256 of bubble memory
in place of disks. Thanks to that screen display the GRID
can be folded down to only 15 by 11 by 2 inches!

Undue credance should not be given to the bizarre news
reports emanating from this year's Hanover Trade Fair.
Such was the state of inebriation of the press corps that
several of the hacks were certified unfit to fly. Those that
made it to Hanover appear to remember little of it, and have
resorted (not for the first time) to imagination. Professional.

. loyalty prohibits me from naming the guilty men. However,

stories filed by ‘Hooray Henry’ Budgett (Computnig Toady),
Duncan Snot (Popular Computing Weekly) and Martin
‘Legless’ Banks (Personal Computer World etc.) may be
said to fall into the ‘imaginative’ category. '

The Inside Trader Annual Cobblers Award goes to Apple for
their recent ‘Quarterly sales up 50%’ press release, with
consolation prizes to the entire computer press (this journal
excluded) that reprinted it verbatim. Quarterly sales may
well be up on a year ago — and so they should be — but the
$13.8m figure quoted is actually $2m down on the previous
quarter. Nice one Apple.

You will recall that there was somewhat less than met the
eye in the Commodore’s claim to have invented a ‘universal’
computer capable of running software written for any other
micro. Now my good friend, Gregory Yob, has filed details
of a Canadian outfit who have stuffed a 16-bit 68000 chip
inside a VIC and can now emulate Apple, TRS-80 and
sundry other machines. Clearly a case of truth being
stranger than fiction.

Readers are invited to provide a plausible explanation of
why, at the Sinclair Spectrum launch, Personal Computer
World Editor, Petit Pierre Rodwell, was seen writing a
cheque to Uncle Clive. Traditionally the greasy oncers flow
in the other direction.

.1 divided by ten equals .001 — at least it does according to
the IBM Personal Computer. “It's a bug in the BASIC
interpreter ROM” admitted a spokesman for the jolly grey
giant. So you'll be replacing the ROM? “Er, No...we are
recommending customers not to divide .1 by ten...”




one 2ood reason why I should

choose aVIC 20 home computer!

1. VIC is outstanding value
for money. No other colour

home computer can give so
much for under £200.

2. Total standard memory
25K made up of 20K ROM and
5KRAM.

3. Fully expandable to 275K
user RAM.

4. Microsoft Basic inter-
preter as standard.

5. Accessible machine
language via plug-in
cartridges.

6. Connects direct to
monitor or standard television.

7 Full size typewriter style
keyboard.

8. Full colour and sound.

9. All colours easily
accessible.
10. 62 predefined graphic
characters direct from the
keyboard.

11. Full set of upper and
lower case characters.

12. 256 displayable characters
direct from the keyboard.

13. High resolution

graphics capability via plug-in

cartridges.

M. Programmable function
keys can be used with plug-in
cartridges.

15. Automatic repeat on
cursor function keys.

16. User-definable input/
output port.

I7 Machine bus port for
memory expansion and ROM
software.

18. Standard interfaces for
hardware peripherals.

19. VIC20istruly
expandable into a highly
sophisticated computer system
with a comprehensive list

of accessories (see panel below).

20. Full range of software for
home, education, business and
entertainment on disk, cassette
and cartridge.

Accessories include:

e Cassette tape unit.

e Single drive 54" floppy disk unit (170 K bytes
capacity).

e 80-column dot matrix printer.

e 3K, 8K and 16K RAM expansion cartridges.

e Drogramming aid packs; machine code
monitor cartridge, programmers’aid cartridge, high
resolution graphics cartridge.

e Plug-in conversion box for a full 32K,
40-column x 24 lines VIC including Prestel com-
patability.

e RS232C communication cartridge.

e Memory expansion board.

e |EEE/488 interface cartridge.

e Joysticks, light pens, paddles and motor
controllers.
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21. Books, manuals and learn-
ing aids from Teach Yourself
Basic to the VIC programmers’
reference guide (a must for
advanced programmers).

22. FullsupportforVIC owners
— their own magazine ‘VIC
Computing’ as well as a national
network ot VIC user groups.

23. National dealer network
providing full service and
support to VIC owners.

4. Expertise and experience
— Commodore are world
leaders in microcomputer and
silicon chip technology.

25. Commodore is the leading
supplier of micro computers
in the UK to business, schools,
industry and the home.

26. VIC 20 is the best-selling
colour home computer in
the UK.

How many reasons was it
you wanted?

commodore

VIC 20

The besthome computer
in the world.

MORE INFORMATION ON THE VIC 20, TELEP
Sy 675 AJAX AVENUE, SLOUGH,

HONE OR WRITE TO: COMMODORE INFORMATION CENTRE,
BERKSHIRE. TELEPHONE SLOUGH 79292.




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 ZX81is 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 ZX81, 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.

New **

BASIC manual

Sinclair ZX81 Personal Com
the heart of a system '
that grows with you.

- decimal places.

Every ZX81 comes with a comprehensive, specially- written
manual -a complete course in BASIC programming, from
first principles to complex programs.

Kit:
£49.%

Higher specification, lower price — ™
how’s it done?

Quite simply, by design. The ZX80
reduced the chipsin a working
computer from 40 or so, to 21. The
ZX81 reduces the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unigue chip replaces 18 chips from
the ZX80!

New, improved specification

® Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

@® Unigue ‘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

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 - 700 mA at 9V 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.

® 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.




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!

Use it forlong 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 systems
for example.

— g [ — ||
Z X8l

6 Kings Parade, Cambridge, Cambs., CB21SN.

Tel: (0276) 66104 & 21282.

Available now-
the IX Printer
foronly £59.%

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.

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
orsending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectstotherear
of your computer - using a stackable
connector so you can plugina 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

[ To: Sinclir Research, FREEPOST, Cambertey

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 -
and we have no doubt that you will be.

inclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order
I Qty | Iltem Code | Item price Total I
£ £
I Sinclair ZX81 Personal Computer kit(s). Price includes I
I ZX81 BASIC manual, excludes mains adaptor. 12 49.95 I
Ready-assembled Sinclair ZX81 Personal Computer(s). l
I Price includes ZX81BASIC manual and mains adaptor. 11 69.95
I Mains Adaptor(s) (700 mA at 9V DC nominal unregulated). 10 8.95 I
l 16K-BYTE RAM pack. 18 29.95 I
Sinclair ZX Printer. 27 59.95
I 8K BASIC ROM to fit ZX80. 17 19.95 I
I Post and Packing. 2.95 I
| [ Please tick if you require a VAT receipt TOTAL £ |
| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for £ |
I *P|ease charge to my Access/Barclaycard/Trustcard account no. I
*Please delete/complete as applicable. | l | ‘ ‘ | ‘ \ \ I 1 | | ‘ JJ I
| Please print.
| wame:mrmramiss L L L 1 1 1L Lttt 11l
P S T T T i A
R T T T O A

I
LFREEPOST —no stamp needed.

MPP 06 I
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THIS SHOULD BE THEONLY
MEMORY BOARD YOU WILL
EVER NEED FOR YOUR VIC!

Features of the board include:

\“\'l‘l‘l’l’l’l"lll'll'llllll: 5 1 3K Memory hi-resolution area
e > Fhr ol | 2 24K Expansion area, just plug in the
= Tl : z ! chips to expand memory!
3 Socket for VicKit or other roms

EXPAND |
NOTHING

offers HELP to
programmers

it also offers AUTO, DELETE,
DUMP,.FIND, HELP, OFF,
RENUMBER, STEP, TRACE
Example:-

HELP How many times have you wanted to

scream “HELP!" when your VIC couldn'tinterpret
your program and all it would say was 2SYNTAX
ERROR" Fretno longer: Now justtype in HELP

The line on which the error occurs will be shown
and the erroneous portion of the line will be
indicated in reverse video on the screen. Truly a
great help in any learning or school situation.

BUY THE BOARD WITH THE MEMORY YOU NEED NOW!
ADD VICKIT OR VICKITIT
NOTHING WASTED

T LATER!
REDUNDANT!

Low cost
3k Memory

Lowest Cost!
Compact Size!

be programmed!

included!

Fully socketed board (with cover)

plus 3K hi-res area memory plus

PRICES:-

BOARD with 3K £49.00
BCARD with 8K £69.00
BOARD with 8K plus 3K £85.00
BOARD with 16K £99.00
BOARD with 16K plus 3K £115.00
BOARD with 24K £129.00
BOARD with 24K plus 3K £145.00

VICKIT

SPECIAL

Add £15 plus VAT for VICKIT

if ordered with any memory
(Usually£25 plus VAT if
supplied separately)

4 Memory port reproduced
5 High quality gold plated edge, plated

Gives 62k user Ram!
Allows high resolution graphics to

Complete user instructions

At last, Hi-resolution

Graphics Made Easy '
In addition to all the features of

VICKIT, VICKIT [l has

SPECIAL INTRODUCTORY PRICE

Additional Memory
8K (4 chips) £39.00

3K (2 chips)

£20.00

*Expandable board fully sock

I “jht Pen

.normal and Hi-Res modes onthe
vic allowing simple interaction with the
Vic without keyboard entry. Easy to
program and easy to use. e.g. Menu
selection, Non-keyboard entry,
Teaching, Games.

Feature: Touch sensitive “Enter”
contacts to eliminate accidental entry.

£25.00

TEXT-
normal text mode

GRAPHICS-

LINE- for drawing lines and boxes

(filled or unfilled)

CLEAR- to clear the graphics screen

DRAW-

PUT- save and restore the contents of

igh quality light pen works in Dy,

eted

R Xecy L Y | : @ thro’ hole, glass fibre board with 3K RAM fitted.
O TTTC—Tn - T Sy S | 6 Switch to isolate 3K memory area
j'«m«a N O T T | NO NEED FOR A
=l = A (Board shown with covers removed) MOTHERBOARD OR
EXPANSION CHASSIS

swap between the hi-resolution mode and

(TEXT automatically set on ERROR)

to draw lines (more than 1 at a time)

a

rectangular area on the hi-res screen

into and from an array
fills an area on the screen
sets a point on the hi-res screen

hi-res screen

or Stack Memory Expansion Board

tests whether a point is set on the

VICKIT or VICKIT I plugs into ROM Switchboard

Only £64.00

plus £1.50 p&p or £5.00 Securicor
(Prices and p&p subject to VAT)

Stack Computer
Services Limited

290-298 Derby Road, Bootle, Liverpool 20
Telephone: 051-933 5511
Telex: 627026 (STACK G)

Please add £1.50 p&p or £5.00 Securicor plus VAT
Prices exclude VAT.
Please make cheques payable to Stack Computer Services Ltd.

N

24hr answerphone service.
Please ring us day ot night on

051933 5511

Y (T (T
LI

Nz

ASK YOUR LOCAL COMMODORE VIC DEALER FOR DETAILS OF STACKS VIC PERIPHERALS




