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AMOK . .. The halls of AMOK are populated by robots out of control and out to get you. To save yourself you must be guick on the
draw and fast on your feet. VP010 £6.99.

SIMPLE SIMON . . . Puts your dexterity and memory to test. You have to follow a sequence of flashing colour bars and tones. VP011
£6.99.

ViCalc . . . Turns the VIC into an easy to use programmable calculator. Ten memories are displayed on the screen along with four
working reglsters 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. VP012 £8.89.

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. VP016 £6.99.

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!? VP023 £6.99.

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

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. VP025 £6.99.

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

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. YPD29 £6.99.

SPACE DIVISION (Level 1) ... Neads 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. VP030 £6.99.

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 essential! VP032 £6.99.

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! VP033 £7.99.

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

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. VP044 £7.99.

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. VP045 £7.99,

SEAWOLF-BOUNCE OUT-VIC TRAP ... SEAWOLF ... Youareasubmarine and you have |!sinh: as many enemy ships as possible
in 60 seconds. BOUNCE-QOUT ... Full colour ‘Breakout’ type game. Keep the ball in 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. VP048
£8.99

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. VP04T £7.95.

KOSMIC KAMIKAZE . . . Requires 3K or BK expansion. Destroy the suicidal aliens as they try to land on Earth. Avoid the deadly
beams from the Mothership. A fast-action Invader Fall type game. VP053 £7.99

MINIKIT . .. The low-ost high power VIC toolkit program for any memory size! This cassette program automatically relocates itself
at the top of memory, taking up about 1K. Using Minikit you can enter the commaon Basic Keywords with just one keystroke. Toolkit
commands include Find, Kill, Delete, Auto and Trace. VP054 £7.99

GOLF . .. Atlast - Golf in the privacy of your own home! Set your handicap and tee off - with choice of clubs and nine different holes
with hazards, bunkers, water, etc. About the only thing it doesn't do is serve drinks in the clubhouse afterwards! YP055 £7.99

CARTRIDGE PACKS
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! VP014 £24.99.

CLOUDBURST . .. Save the Earth from the downpouro aindrops and the invasion of the mutant Cloud Hoppers. Speed and
skill are essentiall! With original music and ten levels . VPD4B £78.99.

RENAISSANCE . . . The ultimate Othello package for the VIC! This age-old game has been brought right up to date. You can play
against the VIC with eight playing levels, or use the VIC as the board to play another person. Dur':ﬂg the games you can change sides
and playing level, take back moves, set up and play special games, and even save and recall games to and from tape! VP049 £24.98.

SATELLITES AND METEORITES . .. The amazing Asteroids type game cartridge for the VIC. All the facilities of the famous Arcade
game, plus . . . It uses the full screen! No more borders - the final frontier overcome! YPO50 £24.95.

METEOR RUN. . . Pilot your spaceship through the Meteor belt, blasting your way through the rocks and Alien saucers. A linear type
of Asteroids game! Includes early warning radar display. VP051 £24.99.

BUTI . . . The VIC programmers utility cartridge. Commands include AUTO, DELETE, DUMP, EDIT, FIND, HELP, KILL, OFF,
RENUMBER, REPEAT, STEP, TRACE, UNNEW, plus Hex to Decimal (and vice-versa) converter and special VIC command which
reconfigures the memory. All this PLUS A FREE 3K MEMORY EXPANSION BOARD INCLUDED! How do we do it?777 VP052 28.99
Now also representing HES wmn pnures samees X

Programs include Assembler-Editor, Text-Editor, from  WORKS
Pet Vic commnications package and yet more games.

nmen5| ALL PRICES INCLUDE V.A.T.
AVAILABLE FROM ALL GOOD DEALERS OR DIRECT FROM

AUﬁIOGENIC, P.O. Box 88, Reading, Berks. Tel: Reading (0734) 586334
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BepIToRIAL I suBsCcRIPTIONS I 7D VERTISING NN

i Publisher Julian Allason Annual Rates (12 issues) Advertising Manager Jonathan Horne
Editor Richard Pawson UK £11.40 Europe £17.40 Advertisement Executive: karen Chambers
i Art Editor Denis Appleby USA airspeeded 528  Eire £IR15.60 Advertising Address Printout Adver-
| Technical Editor Chris Preston . Rest of World surface £16.50 tising Office, North Warnborough,
' Special Correspondents Terry Hope Rest of World airmail £30 Basingstoke RG25 1PB
. Dennis Jarrett Mike Gross-Niklaus Subscription Address: Telephone Odiham (025671) 2724
Lindsay Doyle David Eldridge Stuart House, Perrymount Road Telex 444423 Attention Printout
- John Gowans Bob Chappell Haywards Heath, West Sussex
| Production Manager Wendy Cheetham Permit to mail second class postage at Printed in England
i Writs Inward: c/o Banco Reliabilo, Plaza Gringos, New York, NY. USPS#598-610
Buenos Aires US Mailing Agent: Expediters of the ISSN 0 261-44899
Editorial Address: F. O Box ? Printed Word Ltd, 527 Madison Avenue
Goring, Reading, England RG8 SLN Suite 1217, New York, NY10222, USA
Telephone: 049162 798
Telex 444423 Attention Printout
All material copynight Printout Publications 1982 No part of this 1ssue may be reproduced in any form withoul the pror consent nwritng of the pullishes. oifes than shor excenpls guoled 107 Ine purposes of
review and duly credited. The publishers do not necessarily agres wih the views expressed by confribulors, and assume no resporsitilly for emors inreproduction of interpretaton inthe subject matles of this
magazine or from any results afsing therefrom. The Editor welcomes articles and listings submitied for publication. Material i accepled on an all nghts bass unless otherwise agreed Published Dy Prntoul

Publications, and printed by Visa Press, Lendon, Digiributed bo the news trade by COMAG, Tavsiock Foad, Wesl Diayton, Mddiesex, England . Distibadad bo compater shaps and all othar outhels Dy Frnindoul
Publications, P.0. Bax 2'Goring, Reading, England RGHE 9LN . Telephone: 040162 798




= Sl e

- n‘ILIIDlIQDEODIE for Atarl

3 Cnnanles avallable-

Atari 400 with 16K RAM (AF36P) £299
Atari 400 with 32K RAM (AF37S) £395

Atari 800 with 16K RAM (AF02C) £599

AF36P and AF02C special price for limited period only

Lots of other hardware: 16K RAM Module (AFOBJ}  E65.00
Cassetle Recorder [AFZBF)  £50.00 37K BAM Module (AF44X) £129.35
Disk Drive [AFOBG) E£345.00 32K Upgrade for 400 (AF45Y)  £75.00
Thermal Printer (AFO4EY £265.00 Floppy Disk (YXBTU r2.78
Printer Interface for 400  (AF41U)  £59.95 Le Stick (AC45Y) £24.05
Printer Interface for 800 (AF42V)  £59.95 Jnyﬁhrk Controllers (ACITS) £13.95
Interface Module (AF29G)  £135.00 For full details ask for our hardware leaflet
Versawriter (AF43W) £168.00 (XH54.J) SAE appreciated

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

THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN

-ﬂli'ilentur: Games

Business Programs

visinal - 32K - (YL FANI €1 19 gt
Word Processor [1- 32K -{¥542| €09 of
LaMGulator 24E-(YEH0E) T16 95
Gragh—H C-16K-[YGE51F] £13.95
Stahistics C-16K- 13526 £13.9

A recade Games

------ 2uier dF. - { Tiabial 1.9
A5 Ry E-BE - [YGEOO
S0d = [ gk - (YGFOM] £29
i 1l Bk Ledll] £29
ET BIEAROU EK GATH) £ il 4
Tari Trek C-MK-IYLIEP) fFB.45 Utilities
ol Tri N K AV ATEL 11 OF S
| PK.Jd o A I.'lu A El
daceinSpace L- - 1gK -{ B350 T14.05 E
nooding Gallery G- 16K - (B0 I|-. T4 05 Azgemhiar Eo E-§ FLGEY) 139 .9F
{ouin Cha - 16 - [BO1 E10. 1 1 1
Jawirak or [-48K - (B0 £22.95
Taach- "I"l;l-ur“lul!‘ F'n'.lgrl.m: HBasketma E-BK-[¥YOE1R) £24 30
Cofversalional Fran B - | YLAAX | T3 §F Tank Tran L ThE - (Y L3aM LR
sorversabinnal Gy ¢ ¥ £39 nk Trap D-32H 0 it
Hreareatinrl S rsneer ¥ 1f Ve ARA [
brer sakiungtsp g il Home Game Programs
el G310 [ k-(¥GATRE) E3 I 1F Music Programs
uch Tiymi Gk 4807 £ J oy
'_I' ..I. I ne .
]y
I:' HE i

dia LB 3 ﬂ 3
Learn Programming i f 1GK :,m-_l.?utal L.???“ e i

Send sae now for our new software leaflet with details of all the above programs. Order As XH52G — Issue 2.

Subscribe now to America's leading Atari-anly magazine — Analog — & issues per year for jus) £9.00. Order a5 GG248 Home Programs:

Hew titles this mu“th :ﬂrﬂl?ldﬂl' rnﬂITI‘IE‘.i £ el videaEazel E-16K-{BO72P) ©24 .80

R (BOGZAY €24 50

Laarn Prpgrammmg Centinad: F-TBK - (AO70M| £ Gumpll.ner' Languages: Ly :
100 10 FFogrammii L-16K-BLGX ; Do fi C ki iBO71M ;.::.I |. ll.I 1 HA5Ir : -'..'.' -':E'.._ 4| t.od o
'l.'::-' o E0 Progpramem "l: L- 16K -{BOGBY) £27 O K-Bazy Shaat Dut E-1&K - (BOR j!l- l q e A UREU Pk e pL HU Cng RS
Business Frﬂgrﬂrhsr Mous kaltack U- 32K -{BOST]) £26.08 Utilities: : LA Byt
Paj o II'.; tia Ghoe '_ C-1E# Hu _..:|__i E.'.- R r] .:.. uuL"' N ¥ K- g1 1A [ g5
- Managamen T 1200 Galac i Chase 031806 TRISEIE 0 ailE s Tpa e 2 b B RO R
Rrigade and Loar ,_-.| ACT |__, ase G ]El"-”SUL'I 59 ||..u- e eIk g oask {8 e 1. =P VR il I |

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

ILIIﬁ
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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 advantages. -

i Y FASTER - Petspeed is capable of

I ln r double the speed of the DTL Basic
Compiler and up to 40 times the speed
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.
Oxford 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. {9‘
Compatible with Petspeed. c‘};
Do

Petspeed for B Cisanioe e .£240
Conspllad Basle . ......cic...0 i O R Al

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) Ltd.
7 & 8 Park End Street, Oxford OX1 1HH
Telephone Oxford (0865) 49597
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.~ _WITH | makes Apples
. Podewriter :
e . more tempting

i

-
jg Eﬁﬁ%‘g Write your data base .
%g&% . applications programs in ; ApplE, thf:. most =
. - _ afraction of the time ' popular micro-
i MigEﬂ_?_ﬁtems in‘Lrﬂduce a Software accessory |
* - 1o owners the 1
| . which enables
~ CODEWRITER, a superb M in b She
o Ef.;.a program generator for - b ks
~ theB80OO series PET with | rogrammed by
. dual disc drive unit. eginners.
o . __ Screen layout, data entry
g%“ . validation, screen display
ﬂ;?’g‘;%%%gg . of user-defined error
é%ﬁg  messages, screen calcul- |
. ations, searching by any : : |
~ field-all are child's play . that writes programs
. to CODEWRITER 1. _
~ CODEWRITER DISC 2 C.O.R.P. is the most advanced and comprehensive
5%3 L provides printed reports collection of program generators which writes
: _ and menu generators. Applesoft programs. It enables a beiginntr to
. ] ' : program quickly, simply and error-free by him-
. Codewriter 1 - £125. self in everyday language with no programming
. _ Codewriter Disc 2 - £65. ? knowledge. It’s the first usable educational
. it | ; package! Handbooks are supplied with every
gﬁgﬁ o BOdier ancus ries Welnoie system. C.O.R.P. Master Disk (Data base/print
. Pamper your PET E;n:;grﬂm generator) - £125. Demo Tutorial -
o promptly, write or ‘phone i U!:ihtif:s Dlsk 1 - £75. Utlities Disk 2 -
~ for further information | £29. Diagnostics Disk - £24. Complete system
. I - £269. 48K AIFF-IE [1, DOS 3.3 and 2 disk drives
. required. Ask for list of authorised dealers.
Details of C.O.R.P. ‘Turnkey Systems’ available.

¥

a Idymatied o PR

” Diataals of C0F.P. and Codeveriter from:

MICROSYSTEMS LIMITED

SUMMERFIELD HOWSE, SUMMERFIELD ROAD
WBLE, GUERNSEY, CHANMEL ISLANDS,
Telaphone: 0421 47377
Telex: 4131130 (DY MIC G

“APPLE is & registered trademark of APPLE COMPUTER ING
"C.0.RP s 8 registered 1rademark of the MAROMATY & SCOTTO SOFTHARE CORP
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.' SHARP CE-150

' 4-colour Graphic
Printer PLUS £20
Software voucher
£130.39 + VAT
Total £149.95

SHARP COLOUR SENSATION

WITH FREE
SOFTWARE

SHARP PC-1500

‘BASIC' Pocket

Computer PLUS

£20 Software

voucher

B | £147.78 + VAT
| Total £169.95

RAM Memory Expansion Modules PLUS £10 Software voucher:-
4K £43.43 + VAT = £49.95 BK £69.52 + VAT = £79.95

SHARP 1500 COMPUTER SYSTEM.

Up to 11.5K user memory (3.5K PC-1500 + 4K CE-151/8K CE-155)
maintained during power-off and battery change

16K E xtended BASIC language for powerful programming (PLUS CE-150
8K Graphics BASIC)

Four Colour high resolution (500 x 200) printer/plotter with 9 type sizes and
4 print directions (CE-150)

"
N

R 11=-28 dd
B 21-38 . 4
C 3i-48 o) B
O 4i-5@ suly e B

Saes Chart (prntout]

Eoustonal Gragh (privsouty
TWO cassette control for bulk data & program storage with remote control
(CE-150)
Full range of science and math functions (statistics with MiCROL software)
Up to thirty-six saparate programs immediately accessible
Twenty-six character LCD display doubles as 1092 point mini-graphic display
with BASIC program control

PC-1500 TN M— |

Jafaiy Saled Atlained |Seskay|

266 frequency tone generator with BASIC repetition, frequency and duration
control

Built-in month, date, hours, minutes and seconds clock, usable in BASIC
programs

One and two dimensional arrays (numeric and text)

Full range of text manipulation functions (LEFT, RIGHT, LEN, VAL, MID,
CHR, ASC etc)

Ergonmoic QWERTY typewriterstyle keyboard with separate numeric keypad
‘Advanced’ programming capabilities with PEEK, POKE, CALL etc

Sixty-way system expansion socket for optional add-ons (see below)
Three-way power option {with CE-150) — standard HP7 batteries for
PC1500/E A-150 mains adaptor, CE-150 contains rechargeable batteries and is
supplied with EZ-150 adaptor

350+ page User Manuals

Optional add-ons include: CE-150 printer/plotter/cassette adaptor, CE-1561 4K
memory module, CE-155 8K memory module, CE-153 140-key custem
keyboard (Summer 82), R5232C communications interface (Autumn 82),
custom cassette recorder (Autumn 82), custom system carry-case (Autumn
82). Further system add-ons will be available first from TEMPUS.

MiCROL 1500 SOFTWARE SERIES

Powerful, ready-to-run applications software on cassette, for
business, science, engineering and the professions.

MICROL 1500 Software Series products available now and
under development include:

1500 PROCOS — thea most powerful, practical, yet easy-to-
learn software package ever davelopaed for a portable
computer,

Using PROCOS, you will be able to create powerful, reliable
programs in just minutes — even if you have never pro-
grammed A computer before.

Designed for all applications involving calculations, PROCOS
cuts program development time by as much as B0-90%, whilst
offering user features normally only found on "Visicalc'-type
systems, helping you answer ‘what if’ questions and analyse
trends.

Fully menu-driven for sasy operation, with over forty

touch commands for complete, flexible data management.
The detailed tutorial manual includes examples illustrating
how PROCOS can ba used to create a powerful financial
accounting package, a business management aid, and general
purpose ‘supar-caleulator’, but the full range of applications
is as wide as your imagination.

PROCOS is an expandable professional computing system.
The first expansion modules (available June) include:
GRAPHIX adds the easy-read clarity of graphic presentation
to PROCOS. Data may be presented as displayed barcharts,
printed pie and bar charts, with Autocolour options and
‘note-printing”’ feature.

STATIX brings the benefits of statistical analysis to
PROCOS. Designed for the non-technical user, STATIX helps
you determine trends and predict future developments.
Available soon:

DATABASE A powerful data management system that
does not require PROCOS to run.

MICROL 1500 Software Series products require the fol-
lowing hardware :

PC-1500, CE-150 and compatible standard cassette recorder,
CE-151/CE-155 memory modules (CE-155 recommended)

1500 PROCOS £34.95 1500 GRAPHIX £17.95
1S00DATABASE  £24.95 1500STATIX £17.95
Inc. VAT & UK delivery

__....____.>‘g

SECURICOR 24 hour service, (to attended premises only) or
by first class registered post. AT NO EXTRA COST.

Mame:
Address:

THE PORTABLE COMPUTER PEOPLE

DEPTMCP 38 Burleigh Street, Cambridge CB1 1DG.
Tel: 0223 312866

e T S

I | herewith enclose a cheque or Postal Orders value £
EMP Us I or | wish to pay by Access'B'card/Visa.*
My number is:

DIMENSIBSIE : ,.' P To: Tempus, FREEPOST, 38 Burleigh 5t, Cambridge CB1 1BR.

PC-1500: 195Wx25.5HxBE6DmmI{7.11/16x3.3/8") Wt 3759 i :

(0.831b) QTy ITEM '*.I'AIlncIuswe PRICE TOTAL
e T IR0 ERR SRR PC-1500 Pocket Calculator + £20 voucher £169.96
el . CE-150 Four Colour Printer + £20 voucher £159.95

oL ol sl ot Al CE-151 4K Byte RAM Module + E10voucher € 49.95

*SAME DAY DESPATCH of orders — Systems by CE-155 8K Byte RAM Module + £10voucher £ 79.95

Total inc VAT |

Sharp 1500 information [ ] MICROL 1500 information []

MCP 7

Hardware and software costs may be a deductable business expense,
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paramelers and iorms '.<=-'|.
aliows simple OEM sysl
Integration

QUME

Automatic proportiona Spacing
without decreasing system
throughput, sets the new
slandard for print guality

[0 cut service costs and reduce
adjustments. the exclusive
Keviar® belt is stronger and
hightear than steel, with virtually no

siraeich

For the highest accuracy in the
istory ol d ulm,r iee| printing
our Microdrive ™ carniage drive
mechamsm has no cables or

THE SPRINT 9
45 & 55 cps

THE SPRINT 10
35cps

Test drive our
hot new daisywheelers

It you've always wanted letter-guality printing, but the
costhas put you off, thenthe SPRINT 9 and SPRINT 10 [uK]
are for you. Now you can have the same high quality AUTHORISED

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 UBE 2RT. Tel: (0895) 30831.
(average English text, not burst rate), the reliable high ALPHATECH COMPUTER SYSTEMS LIMITED

performance of SPRINT terminals leaves the crowd Unit 6d, Rose Industrial Estate, Cones End Road
behind. Prove it to yourself with a test drive Bourne End, Bucks. SL8 5BA. Tel: (06285) 28237

e ) BYTECH LIMITED, Suttons Industrial Park
A “ MW ] Ll I ] t : x :
Call or write your Qume Distributor London Road, Earley, Reading RGE 1AZ. Tel: (0734) 61031,

DAISY TERMINALS LIMITED, Bridge Road,

Haywards Heath, West Sussex. Tel: (0444) 457546,
u m e ) ISG DATA SALES LIMITED, Unit 9, Fairacres Industrial Estate,
= Dedworth Road, Windsor, Berkshire.

Tel: (07535) 57955.

: gt
ume (UK) Limited ROHAN COMPUTING LIMITED, 52 Goventry Street,

Bridgewater Close, Reading, Berks. RG31J1 UTIN TED, 52C
Tel (0734) 584646 Telex: 849706 Southam, Warwickshire. Tel: (092681) 4045,

A Briiish Company of ITT

MicroComputer Printout July 1982




 ADVANCED SIMPLICITY

FROM MiCROL FoR
~ ADVANCED COMPLEXITY

BY SINCI.AIR

IF YOU’RE wanting to get the very best
from your powerful new Sinclair ZX Spectrum
then look no further than MiCROL.

MiICROL brings you totally professional-
quality software at a remarkably low price.

Not just in the home and leisure fields but in
a wide range of important Business and
Professional applications.

All at prices that put complete professional
computing power within the reach of every
business (and all in language you can understand).

Find out about Advanced Simplicity from
MICROL.Complete and freepost the
coupon — or phone — TODAY, and we'll
keep you posted in good time for when
you get your Advanced Complexity

from Sinclair.

é

THE THOUGHT
PROCESSOR

(0223) 312866 gum i i s g

©

reepnst to:
MiCROL, Freepost, 38 Burleigh Street, Cambridge CB1 1BR.

Please put me on your mailing list for [ _] 18k RAM
MlCHDL Spectrum Software. [] 48k RAM

I"u"lg.r interests are:
[ Business O Professional (please specify). .................
O Hume & Leisure

O Personal Programming Aids 0O Other..... ..

SPECTRUM»
SOFTW

MAIL ORDER DISTRIBUTION EXCLUSIVELY
BY TEMPUS OF CAMBRIDGE

R T ot e PP\

.Adrjreas ............. : T PR WA e _ g Lian et

................................... itahe s
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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

| 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.

MicroComputer Printout July 1982




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
1 £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

l Word Processing is probably the single most
popular business application; it is so useful
for sending personalised letters and B asssesssesAsssaNsvsssanes
maintaining lists. | IOABCHRPY Snt '8 BTSuidnd, I 8, o
| After looking at more expensive systems WORBERRFTOY Toatires.” Ty o
'. | chose a SuperPET: its larger screen giving %ﬁﬁﬁ%ﬂi“&.’ii% - el
me lines of up to eighty characters long. %ﬂ%ﬁa*ﬁ QEE.;';;.-T.E:E&JQE_ s
: . 1 E“the lefi an
L{eybo_ard layout is EJWEFIT:T Iéke a E:EEEEEF parging have been o
ypewriter, so my secretary s happy (00. S e S
: ] =higad i (n B vE =
After the American WordStar, which runs :ﬂﬁ.ﬁ:ﬁﬁﬁﬁ?nﬁ“m‘ M

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. Aiter 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.

r---—-----------}ﬁn1

Send to: Commodore Information Services,
675 Ajax Avenue, Slough, Berks.
Tel: Slough 79292

Send me more information about Home/Business/School
Computing.

R T
e S
R SR -
TEL:

B e o o o o o o o o o om o am = = el
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Large Stocks of UIC-20 Peripherals,
Accessories and Software

REW are London's Largest Stockist, of VIC-20 Peripherals ﬂccess_uﬂas and Software. Everything on demonstration.
Come inand try before you buy! All prices include VAT

VIC 20 Britain's best-selling colour computer £194.

Peripherals and Accessories SOFTWARE
Introduction to Basic
VIC C2N Part 1] CEC £14.95
Cassette 'U'E‘F‘IEF ROM £19.95
Unit Star Battle ROM  £19.95
Super Slot HOM E£19.85
Complete Jelly Monsters ROM  £198.85
with 5 free Alien ROM £19.95
programmes on i ELIFIEF‘ Lander ROM £19.95
cassette included. Fastaccess, - Engdkﬂang EI‘EJ'M 5; ggg
- mo ,
£44.00 large memory capacity, £389.00 Ehole Siror e £6.99
ViCalc CC £8.99
vic ﬁimaz—ing EE EE.EH
e aster wits C .99
Printer Kiddie Checkers ~ CC £6.99
Wall Street CC £6.99
Alien Blitz CcC £7.99
Tractor Ski-run CC £10.00
feed, BO Dunge Buggy CC £10.00
E%ll.imﬂ, : _ gar Haﬁ EE £10.00
cps expansion .| uper Worm £8.00
exceptional vaiue, E228.00 slots, neat alloy case. £98.00 Chgraet—ED CC £8.00
: ; Code Breaker CC £5.00
Memory Expansion. 3K, BK, VIC Joysticks. Each £7.50 | Cosmic Battle CC £6.00
16K, 24K, 32K. From £28.00 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 CC £12.00
VIC High Res. Graphics Full range of add-ons from STACK Vicmen CC £7.00
Cartridge. £34.00 ARFON, BEELINE etcondemonstration. Vicgamman SRS - B E£7.00
The West €nd VIC-20 Centre
REW Video Products Ltd.,114-116 Charing Cross Rd.,
== London WC2. Tel: 01-240 3386, .
m 'E -ITI.EEE'EE, Barclaycard, Amex, Diners plus Instant Erg?TerEs. E .“l.
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CP/M. for the PET.......
CP/M Software

Softbox

Simply by plugging the SMALL SY
SOFT BOX into the PET |EEE 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 le.g. Lear Saigler
ADM3A, Televideo 912 or Hazeltine 1500}
will need no modifications to work with the
PET screen, as the SMALL SYSTEMS SOFI
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
states

Dimensions: 25cm x Scm x 16cm
Operates with any series
4000, or B00OO PET
Supports up to 8 Commodaore disk

with no wait

2000, 3000,

aining CP/M system with
utilities, and full documentation included
8050 disk format when ordering.
Optional RS5232 serial interface (with
- efinable baud rates) for use with a
al or printer.
® Optional Corvus hard diskdrive interface

SnftB-::nx prices

'-'JL; TF‘u o .,~.;rh RS5232 interface ............ l
SoftBox with hard disk interface for L.-L.F.-'II‘-
irwl-'

u-mll_.-I'LE
SoftBox Manual .....

Hard Disks...
Corvus Drives

Well proven systems with nationwide sup
port and maintenance.

5,10, 20MB capacity

Up to 4 drives «

Backup onto sta

ing the Mirror unit

Up to 64 users with the Constellation
multiplexer unit,

I"u'1|rr|::r 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 IEEE-488 interface
operating with -5 MByte floppy storage o
upto 80 MBytes of hard disk storage

LANGUAGES

ALGDL-BD |Ressarch Machinas) £130/£20
ALGOL is a powerful block structured language featuring economical
run-lime dynamic allocation of memory. The compiler is wary compact
[24k} and supports almost all Algol 80 report features

C COMPILER (BD Softwaral £80/£16
Thig compiler supports most major features of the language including
siructure, arrays, pointers and recursive function evaluation, The
compiler produces compact, relocatable 3080 code for use with the
linker and library supplied,

CBASIC Compiler Systems T
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-
thonal ling numbening.

C COMPILER (Whitezmith's) 455/ E25
Thiz 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 E185/E£40
& structurad BASIC compiler genarating BOB0 native code, combining
structured programming and the speed of machine code whée main-
taining the comveniance of BASIC.

BASIC-80 | Microsoft) E176/NA
This is Microsoft Extended BASIC interpratar, varsion 5. 1T S 8 povwe-
ful, ANSI compatible disk BASIC with many features not found n
PET BASIC, such as WHILE/WEND, chaining, variable length file
recaords, double precision floating posnt, PRINT USING facilty, error
frapping, hexadecimal numbers and maone.

BASIC COMPILER |Microsoft) 206/ M A
This compiler is language compatible with the Microsoft version & in-
tarpreter but genarates S0807 T80 machine code, 0 that program eéx-
aocution is typecally 3 to 10 times 1a51Lr

COBOL-B0 (Microaofil £375/£20
An ANSI ‘74 COBOL compiler producing relocatabla modules com-
patible with FORTRAN-80 or MACRO-B0 output. COBOL-80 has a
complate ISAM Facility and interactive screen handlng.

CIS-COBOL (Microfocus] E425/E30
An ANSI 74 standard COBOL compiler fully validated by LIS, Mawy
tests to ANSI| level 1. The compiler also supports many features of
level 2 including dynamic loading of COBOL modules and a full inde:x

ad Sequantial (15060 ke,

FORTRAN-BD {Micrasoft) 3 E230,/ £330
The popular science and engineering language, complying with the
ANSI '86 standard lexcept for the Gomplex data typel, with
gnhancements such as mined mode anithmetic.

PASCAL/MT + £376/£20
A Pascal compiler mesting the 150 standard, with many
enhancemants including full string handling capability and random ac-
cass files,

PASCALIM E220/E15
This compller produces p-code and i an extended implementation of
standard Pascal, with long (32-bit) Integers, a SEGMENT procedurne
tvpa (for overlanys) and an added string data type

PASCAL/MT £160/£20
This is # subset of standard Pascal, which generates ROMable 8080
maching codé and supports interrept procedures, CP/M fie in-
put/outpul, and pssembly language subroutings

PASCAL/Z [Ithaca Intersystems) EX26/£20
B 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 subroutinas

PFRO PASCAL £180/ MA
This Pascal Compiler implerments tha full proposed stamdard with im-
provement extensions such as random access filas, strings and pro-
gram segmentation. Pro Pascal is designed specifically for the ZB and
produces relocatable machine code which i very fast and compact. &
linker and cross-reference generator are provided, and Pro Pascal ob-
ject code may be used in READ only memaony.

muLISP E110/E18
LISP is an interactive programming languags wll:IE|':.' used for arifickal
intelfigence applicatons.

PL/1-80 | Digital Resaarch) EXIZ5/ MO
A general purpose application programming language giving main-
frame capabslity for developing large-scale struciurad programs in a
miCrocompuler environmeant,

TiINY C TWO E130/E30
& compiler written in TINY C. The source code is included on desk.

WORD PROCESSING

WORDSTAR (MicraPra) [355/E35
A, powerful scresn-orented woed processor designed for non-
technical personnal. Text formatting is performed on the screan; 50
that what vou sea is what your print-out will look ke, WORDSTAR'S
advanced facilities include justification, pagination, underscores,
boldiace, subscript and suparscript, block movemant of texdt.

WORDINDEX [MIDAS) L1580/ MNA
A program to assist WORDSTAR users by.ganarating a table of con
tents and index from a WORDSTAR docurmsdnt.

PMAILMERGE {MicroProl £80/E15
MAILMERGE is an add-on utidity for WORDSTAR users allowing tha
production of personalized form letters or other documents from a
mailing list made using DATASTAR or NAD. Requires WORDSTAR.

MICROSPELL E165/NA
This is a spelling help program which scans through a documaent file
stopping at each dubious word, offering comectly spalt alternatives
and allowing you to corect the word with a keystroke.

TELECOMMUNICATIONS

BSTAM . 116/ NA
This telecommunications utility permits any typé of CP/M file 1o be
transferred to or from another computer also equipped with BETAM.
Transmigsion occurs at full speed with CRC emor checking and
putormatic BIOr ECOVEry.

BSTMS £115/ MA
An intelligent terminal program permitting communication with a
mainframe computer,

NUMERIC PROBLEM SOLVING
TOOLS

T/MAKER Il E185/E15
An advanced utility for preparing management reports with tabular
data, combining visgual calculator with a full sereen editor,

MICRO MODELLER 555/ NA
The rusmber one Financial Modeling and forecasting program.

AMNALYST (Structured Systems Groupl E130/E15
& customised data entry and reporting system in which the user
specifies up 1o 75 data [tams per record, and can use nteractive data
antry, retrieval and update facilities to make mformaticn Manegenms:ent
aasy

muSIMP/ mufMATH E140/MNA
& package of programa including muSIMP, a high level programming
language for symbolic and semi-numarnic processing, and muMATH,
an interactive symbolic mathematics system writtan in" muSIMP.

STATPAK E260/ £330
A professional statistics and probabilty package which can rapidly
handle large files of daa.

DATA MANAGEMENT SYSTEMS

dBASE Il E£385.00
An interactive relational database management package with full
screan formatting and its own fully strectured high level cormmand
language. Interactive data entry and Validation with WordStar-hke
commands, Allows you to develop application packages in days
rathar than months.

MDBS E8TS/E30
Micra Data Base System i a full metwork data basa with all the
features of HDBS, with fizxed or varable record length, read write
protection at the ITEM, RECORD, SET and FILE levels.

LANGUAGE APPLICATION TOOLS

FORMS 2 for CI5 Cobol E120/MA

FABS E116/E15
FABS givas vou rapid access 1o large data files by using balanced tree
structures-containing up to 65,000 records. Instructions are included
for use with CBASICZ, 5-BASIC, BASIC-80, BASIC compiler, PL/1-
B0, Pascal/MT + and FORTRAMN-BO,

M/SORT FOR COBOL-80 £130/E12
A record sorting utility for COBOL-80 conforming fully to the ANSI 74
level 2 sort/merge standard (except for alphabet name collating se-
quanee). ’

SYSTEM TOOLS

CROSS ASSEMBLER

XLASM 05, 09, 18, 0 48, F8, 85, COPS 400 and &1
Cross assemblers for the BMotorola 6505, Motorola 6808, RCA 1802,
intal B4R Mataroks 8800, Fairchidd F8, MOS Technology 6602, Ma-
tional Semiconductor 400 and Intel 8051 familses,

BASIC 48 - Enhanced Basic Compilar £196/£70
Produces highly optimized assembly source for B048 family. Inchedes
HASKAE

E9S/E10

25
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not without {:peratasg“hawng to key the infor<
mation: in. This cam be very useful but

can't see—so mmﬁﬂete integration may gen-

I'L erate union proble A half way house
i where the clock cﬁﬁ‘“ﬂﬂad by the employee
H1Q s read directly t:ﬂ_.f tﬁE cumputer may offer a
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pany cars? At |ast the individuals who benefit -

according - B4
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id nhfhg( Iaﬂnwp c:-fc,uﬂtnbu
mooth .

“ﬂﬂ“mmﬂe}r Remem
wlected &

each week of the I_.-'E&r'l Tr}wt(qu'la,t:aQH hﬁli- :
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empln}yees may nqﬂrust a clock card they |
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more sensible solution. The ﬁppduyee can
read the card, and the computer simply
reads the comesponding magnetic data.

However, watch formanual@verride facilities
when entertaining EIE‘. 3f automation.
Back-up
Itis ‘also helpful tg make ba;:hﬁﬂp al;range-
enits should yourd compute i@l just as the
$SINg rume !E supposed 1o start thg
* Yied explaining to 100 impatiept:<

i

rent or just -an irritation for the authorised
user?
Passwords originally came in to prevent

certain users gaining access to confidentialg®

infarmation kept on the computers' files. In a
mainframe or mini computer installation
where'all the files may be-agcessible by any

terminal at any time, thisis a valid constraint

to stop employees finding out how much the

‘boss gets paid. On a simple micro computer
< which only has floppy disk then passwords

Iﬁyﬂes wailing for their pay packet that’-’ -are irrelevant. How do you stop someone tak-

% there has beerya computer failure? Bid your
Il and tn§l that the Teleporter will w::}rl-tf ~lock it up. Very simple. Very effective. (Like

fare
firstt

-ing a peek (or poke) at a manual payroll? You

*=dapanese car). Just do the same to.your

The only Eﬁsctwtr way totestouta prmgrar‘nv- disks. Q.E.D.

is to try out some live.data on it to get an |dea

tiopeit can maheh}
Gf'flﬂE Taka;

o

this approac ch, I
your feet. an:naka your custaifre

Remember that compute “ fraud |
easy on a payroll — you | fnrga;'We
leavers off the pawmi so thatthe company
~centinues to pay t ~Only you collect their
€ prograrmimeny
aif the odd-hali pennigh
the total intethe last name on thefpaz.rmd'l. Th@
idea a treat bntil the company took oh
an employee withi2 Z's and 3 X's in his name
who could not understand why his bonus
paymemts wera so big!

So |6ck for some of the above points when
evaluating a payroll program. If the program
doeshteel right then put it back on the shelf
— there are usually plenty of payroll programs
10 F.hmc}se from.

L/ :
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A numberof queries have arisen as a result of

| Mig serigs which | will elaborate on as

_payrolls'are not the most interesting thing to
dwell onfor two whole pages.

Passwords
The first bone of I.':E}l:ltentmn i5 that of
passwords. Are they really an effective deter-
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Some people seem to get nbs&assad by
the idea of 'one entry book-keeping” anddn=

i
ks
T )

tegrating everything into one heap. Thereare

cerain problems in attempting this feat. The
first is that it takes up tons of disk space — at
least & M g which is Fiore ’[hﬁl'.l many mic-
ros,can offer, -

Thessecand is that if you are a limited COM-

panﬁm have to have an audit done EUE-.T_.

year BRyour books and records Audlmrsare
fussgpeople and like to be ablé t» dee what
has-b&en going on in your husiness, dufing
the 'fEElf Thay will want to ensure that all
lranﬁrﬁmnﬁ entered on the Nominal Ledger
have Been authorised and not put there by
just 3‘1}{ member of staff. By posting entries
across.manually it enables accountants {o

S

T
1*.3"."‘-_' Y

e

scrutifise entiesforobviouserrorssuchasa | fF

batch, pf Thveices which have been posted
twice.
While | agree that integration saves time, it

of view, and absolutely hideous if a serious
t:ha!:lﬂer OceUurs in trying to straighten oul the
r&t&ardﬁ retrospectively. So check with your
agdiinrs first before spending the cash.

“And with that caveat, we end this series on
How to Buy your Business System. If you've
reglised just how easy it is to be misled by
spee: sheets and over-enthusiastic sales
pérsons, then we've achieved our aim. Do
write in with queries, or just to explain your

own. experiences of buying a business syss .

tem — your letter could help someone else
avoitha disastarl ... ¥

| can be ety dangerous from the control point. &
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— ATARI cave

THE GAME WITH 50 CARTRIDGES
@ E RAP. £129.95 (inc. VAT)

- OUR PRICE

£78.22 .

(= £89.9% inc. VAT)
The Aiar i Suppliesd with & free mamns sdapbar. & paw
of paddins, & panr o joyalichs and & combal canrsige
ard 5 he maost popular ielevision game on the market
and has o range of over 40 differend cartridges. In
pddition 1o (e Slandind Al rENgE Wwa SO Piow
ghoch ha fEvw Acheelsbi CBRF wihech are
currarly on speceal offer reduced from L1886

£16.95 inc. VAT

ATARI CARTRIDGES

20% OFF R.R.P.
Arari Soccer £29.95

NOW £23.95
Activision Dragster £18.85
NOW £14.95
Activision Boxing £18.95

NOW £14.95

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

T.V. GAME CARTRIDGES

W ialise in the whole range of T.W. games and sell cariredges for the following games:
AMH * MATTEL * ACETRONIC & PHILIPS + DATABASE + ROWTRON * INTERTON i%EHﬂ
Let us know il you own any of these games and we will ket you have detadls of the range of
cartridges available.
Artantion INTERTON & ACETROMNIC owners we have over /b assoried used cartridges in stock all
with 1 year guarantee — SPECIAL OFFER £8.95 sach

80 haws & number of sscondhand gamas and cartridges.

ELECTRONIC CHESS

Liguid crystal batiery chess NOW £5 OFF
computer with 100-200 hr RAP 45
battery lile and 1wo levels of play. SALFE PRICE

ES:T;T’.JL'L swparaie chues £15.95
GRADUATE CHESS ™ ™"

A de luxe wersion of (he NOW
£29.95

glectronic chess set with integral
INC VAT

FIDELITY MINI-SENSORY CHESS COMPUTER

chess get — see (Mustration.
The wery first chess computer of i1s price 1o offer a portable computer with in #l sensory bomrd.
Battery [6-B hws] or mains operated. This is 8 modular game and mrtlinmlm- inMI":rm
planned for 1982 for advanced chess, popular openings, grealest master games. draughts and
reversi

MINI-SENSORY COMPUTER WITH £49 9 INC
STANDARD CHESS MODULE WAS £654.50 NOW . VAT

Filice Shop aré one of the country'§ leeding ipacialicts in Chess Computers snd now ptock srangs of mors

than 2 Chess £ 5, including Challanger 77 10/ volce, Sansory § and Sensory Vo
Sysrem 3, Movrphy. Grest Game mﬂﬂ. Voice Champian, and A8 new Soicyr lT:-i ]

CARTRIDGE
T.V. GAME
L =T ] rh Fll-ll' ﬂfﬂﬂ

" maing 'y Tl
MW £43 50 OFF
RAE ITY

BALE PRICE £.29.50 e var)

BACKGAMMON
COMPUTER

Rdid ek & med- dange of
[ TN [, TR
lrum FIR 3% upseE1d

[ W |

Fraw Wuidfrifed bradctord 80d fvsined

R — THE AFFORDABLE ANSWER

ELECTRONIC
GAMES

%< INTELLIVISION

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

OUR PRICE

£156.48 .

(E179.95 inc. VA,

6 NEW CARTRIDGES JUST RELEASED:
ASTROSMASH » SMAFL » BOWLING
SPACE ARMADA » BOXING
TRIPLE ACTION
All 18 current cariridges + the six new
ones abowve now ratail 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
difterent cartridges all at our special offer price of £17.95 This game uses a 18-
maCroprecessor giving 18 colours and three-part harmony sound. The picture guality is incredible
with 30 elfects and realistic animation, An add on beyboard will be avadable in iha Spring 1982 to
convert the Mattel into 8 full home computer with 16K RAM which will be fully expandable and
programmable in Microsolt Basle. Oiher accessores will be added later inthe year The normal

price of the Intellivision + free soccer canridge is £229 95 bul our special offer price is £179 95
inc. VAT sawing 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 Maittel colour leaflet with brief descriptions of all 25
cartridges, Telephone us for further details,

HELD GAMES

EARTH INVADERS

=== Thesa swaders are 8 breed of oreature hitheno unkncwn bo man. They

K oot cannot be kedled by tradibional mehods — they muest be burssd The batile o

] conducied in B maze where squads of alsens chase home roops. Tha andy
weary of wliminating them s by digging holes and Burying them.

RRP. £26.95 NOW £18.95 inc. var
PAC MAN 2

Paé Man 2 is based on tha laies pub game. it s 8 two-colour game
of sirategy, Weclcal PLTELIT and desruciicn pitting Pac Man against

o o R
“J thelarge Ghosts. Th object of the game is lor Pac Man bo sitain as
migh & §core as possible by cagiuring and deroyng Ghosis, Bugs
and Engrginers without being himsaoll desiroyped By the Ghosis, Pac
Man 2 incorporates the Mokl modern and comgles slaus displays
R.R

mver produied and is noer on releass for the lirgl m the LE ofiering
af idaad present e

p.£3a95 NOW £24.95 inc var
SPACE INVADERS

Bazad on ora of The most popular Breacs games, Space lrvade™ aacke in lols of
mctan with muli-ghaped, Brilliant LED vessals, incleding atteck ships, bombs,
defandeds, metdde rockets and a beam force canmon, plus excibng slectrond sourd
aMects. The sttack ships stiempd 10 bomi the ground delenders a5 (hay e imsoviig
You mangguvrs 1he misssle rodops — avoideng alen Bomba — and destroy 1the
iwpdar 1orce 58 guickly 88 you can Progresens degres of ddficulty. Includes
BiFIGmEr dhgitkl 8eiding. For sges 8 o aduh

RAP.£2485 NOW £16.95 inc. var

. tADC

<k Pl 1e adastor wdp b
gl TR | T e
The Call Jotter | brings the affordable _ CLIFAR amd DRACLE
answer al the amaging price of £69 |or P e
£99 for the Call Jotter 2 with built-in THIS NEW MODEL
remote recall facilities). These amazing I
telephone answering machines are Post iy Trie PAL Colaus
Office certified and guaranteed for one ADAPTOR b st sl siny
year, They make a thoughtful gift for i b e g
home of buginess use, WS £199 ine, VAT :

A o ol

CHURES -TEL: 01-301 1111

Fapwess dll bdus Sfldiy B rae il

¥ B we vadll giae yuou @ lall redundg

AFTER SALES BEPVICE Bwarialrhr o Al mdc et oo ol guar ssdes
T CDMPETIINE PIUCES W anr ngver Inasengly wisilie sabl
HELPFUL ADVICE Syalaie o [he aurlabeliy o Pacr manbane
= CALDNT FACIWTIES = Ful cradil Recdings weldabis ovar 12 T4 of 3 moeifn @l compiisise

| Fatri ol wileiwsi
AOFE Fig rap of Masherey Mond
il BAE epy anky By
Eidcup Meps Ticaer

O JGF PPT TP Frpe geivary Faneane sviclabde To oraer by relenhane
and ACCERS - BARCLAVCARD movmibr, Snd lpwwe W raut a wr Popt ang pachesg Frpe of Charpe

CALLERS WELCO#NSE Dwmonkirsisuns. daly 80 g Sodcip shop gpen Thga Sien fgen
Pegraday Satuidan IEaily Cloing Thassday Tpm  Lailv Opereng Fiadey Bpea

© IVEAR GUARANTIE &I goeds se covered by @ Tubl wddi & gudidilee s midsy die luille
Cireirt el By wad FaLiudren Solstd Slup T pear Quaiinies

© MDKLY BACK LINDEATAR ey  H yous Biw o S013ienf] weih your auechase @l s el o wiibn

FAHT EXCHA&NE SiCMERAE el gbie g gt ] Prand s e,
CHEDNT CaADS i L COaAE Aoeeis BEcigrcatd Dinees Club Biieiedin Eapirus

SILICA SHOP LIMITED rpest mcrosez

1-4 Thae Mews, Hatherley Road, Sideup, Kent DA14 4D X .'WHI-IIHI
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FULLER FD SYSTEM £39.95

Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum

KEYBOARD LAYOUT:

The ZX81 fits inside

The tough ABS injection moulded
plastic case measures 8" x 14" x 2'4"
and hooks up to your ZX printed
circuit board in minutes. No technical
know how or soldering is reguired.

The ZX16K Memory Module will fix
inside the case, using the new
Adaptor Board at £9.75 or the
Motherboard.

By removing the ZX PSU fromi its case
this can also be fixed inside. We will
carry out the installation work free of
charge if required.

All the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new
line keys. The professional momentary action key switches have a guaranteed
life of 10° operations. The unit is fully built tested and comes complete with a

money back guarantee,

INSTALLATION MOTHERBOARD:

Simply unscrew the ZX printed circuit board from  We also manufacture a mother board which allows
its case and screw it into the FD Case. expansion to the ZX memory and 1/0 facilities
WITHIN the case, as well as our power supply unit

and reset switch.

AD Code

Price f Oty Amount
Fuller FD System 42 Keyboard & case 3 39.95 B
FD System Motherboard 15.95
FD 16K. Memory Module 29.95
FD 64K. Memory Module 78.95
*F—.%E FD PSU 9 Volts at 2 amp. 12.95
o ':fq ﬂé} FD Shipping and Handling 2.50
2 3 :
A Mail to FULLER MICRO SYSTEMS,
{‘,%% The ZX Centre, Sweeting Street, Liverpool 2. England, U.K.
ok SAE for more details — Enguiries: Tel. 051-236 6100




FRETE T, TSR

L ]

READ/ WRITE

PET snaps
Can you, or any of your readers, tell me about
any ways in which a PET (mine is 8K, old
ROMs) can be used in connection with
photographic enlarging, black and white and
colour?

Peter Shafe,

Altea (Alicante), Spain
We are going to have to pass this one over to
the readers, since we haven't yet heard of
anyone using a PET for this appiication. Any-
one know better?

Here are a few suggestions, though:

1) One of the hassles of enlarging is the cal-
culations that are involved: sizing and scal
ing, exposures and filter strengths etc. Obvi-
ausly a simple BASIC routine could help out
here.
2) Why not use one of the off-the-shelf
database programs to calalogue all your
negatives and prints? This would allow you o
cross reference them under subject malter,
location and date efc.
3) If you don't mind tinkering with a soldering
iron, it should be possible ta link your PET dfi-
rectly to the enlarger (via the User Port) fo
perform timing and control directiy.

Texas drawl
| liked very much your review on the TI-99/4A
It showed that the 4A is not the rubbish some
other mags make it out to be. Can we have
more articles on the TI-99/4A or 4 please’

|. Scott,

Peterborough

Medical computers

| read with great interest your article on the
use of computers in medical practice. | would
like to bring to the attention of your readers of
a book that | came across and have found
useful. | am a beginner in computers and this
book introduces the subject in a very easy
and concise manner,

The book is "Computers in Medicine — An
Introduction.” | obtained by copy for £10
from: Medical Computing Co., Suite 10E, B&0
Fifth Avenue, New York, NY10221, U.S.A.

Dr. E Derik,
Belfast

Many thanks for the tip, Dr. Derik — we agree
that books which successfully briage the gap
between computers and professions are few
and far between.

You may like to know there is a magazine
with just such an aim called Practice Com-
puting which is sent out free lo .F.5. Any
doctors interested should write fo: Paradox
Publications, 39-41 North Road, London N7
9DFP.

Inflated values
Many thanks for the publicity for my newslet-
ter, which appeared in the April edition of
Read/Write under Lateral Thinking. Unfortu
nately a typo must have crept in somewhere:
the newsletter is for 6800 users, not 68000,
Much as | would like to be able to help the

people who have written to me regarding the
latter processor, | am afraid that such infor-
mation is scarce at the moment.

T.K. Boyd,

Belmont Schoaol,

Feldemere, Holmburg St. Mary,

Dorking, Surrey

BBC bashed

| read Guy Kewney's review of the BBC Micro
in your June issue.

| don't agree; the BBC Micro will fail for lack
of after sales service. | have a small problem
with mine —either the recorder or the cassette
or the micro are unreliable,

The BBC refer me to Acorn

Acorm gave me the names of my 2 nearest
dealers, one 50 miles away in Canterbury,
one in Chelsea.

| phone Chelsea: “Can | bring the 3 items in
for a test?"

Answer — did you buy the Micro from us?
Mo — from the BBC. In that case we won't
aven test but only send the lot to the factory at
your expense plus charges.

| would be without the equipment for at
least a month and face an uncertain bill.

From Acomn | also have a circular — conver-
sion of BBC A to B can only be done by our
dealers, cost £125.

| regret | fell for the BBC and promises
which are not forthcoming. The BBC are only
interested in entertainment — not businesslike
after service.

| forecast the BBC Micro will be a flop be-
cause of all this, irrespective of how good it
might be.

G. Mayer,
Orpington, Kent

Though many users have written o us ex-
pressing satisfaction with the capabilities
and value-for-money of the BBC Computer,
Mr. Mayer, yours is not the first complaint re-
garding servicing and repair we have heard.

The brief history of the microcomputer has
shown that one of the most effective things
vou can do is join up with one of the indepen-
dent BBC user groups such as BEEBUG or
LASERBUG (see Hotline), not only for techni-
cal advice, but also to accumulate some col-
lective muscle with which to apply pressure
fo the manufaciurers/sales organisations.

Anagram cracker

After keying in all 12K of "Anagram Cracker”,
| feel | must congratulate Bob Chappell and
yourselves on two things; firstly, an informa-
tive program when compared with the popu-
lar 'space’ type ones and secondly while al-
lowing for the very small amount of conver-
sion to another machine, that it was correct in
format, was well documented and was cor-
rectly printed. One of the few magazine prog-
rams which ran first time after one necessary
conversion was spoftted.

The machine used was the UK101 using
the CEGMON monitor, new BASIC 1,3,4 and
extra BASIC 5, and the following points may
be of interest to other 101 users or anyone
seeking conversion to other machines, The
only major fault was in the statement in Line
70 in which S-T can result in 0 (zero) and
LEFTS(5trE,0) is not supported on the 101
producing a 'trying to reference a non-de-
fined array’ error. Adding a penultimate line
of:

68 IF 5-T=0 THEN Wi=M$+N$:GOTO 75

will solve the problem.
For a 16 line display UK101, Line 420
should read:

IF RC=11 THEN RETURN

and finally a few of the program lines were too
long and had to be split.

The program will not run on the original
BASIC 3 due 1o its string handling bugs but
with the new Premier Publications replace-
ment will create the look-up tables in 70 sec-
onds for a 7 letter word and 95 for a 10 letter-
word. CEGMON and BASIC 5 support a fast
Sereen Clear and the GETI$ statements but
they can be obtained more slowly by the orig-
inal screen clear statement and keyboard
input routine respectively. As a point of in-
terest the File Saving Routines of the new
BASIC 4 results in a LOAD time of & minutes
at 300 baud compared with the 9 minutes of
the original BASIC 4. (P.5. | get no commis-
sion from Premier Publications!)

Finally thanks for an interesting magazine
that does not try to talk down to BASIC users,
although knowledge of other languages is
useful, and for information on a wide range of
subjects.

M.L. Smith,
Stoke-on-Trent

All credit must go to Bob on this one, for a
very well thought out program (several read-
ers have commented on this listing). We do
try, however, on all our listings, to avoid any
program structures that wouwld make conver-
sion to another machine difficult.

The UK101 /s not a machine about which
we receive a lot of correspondence — do we
have other users amongst our readership?
Write and let us know.

18
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READ/ WRITE

The Editor welcomes your letters,
but if you require a personal reply
please enclose an S.A.E.

Intellivision 1

| am interested in starting computing as a
hobby but with the number of machines now
on the market the choice is bewildering.

My main interest is for computer games. |
have an Intellivision TV game at the moment,
and it is into this field of computing | would
want to venture.

The graphics on my TV game are very
good and | would like to know if there are any
computers on the market which are equal to
or better than the Intellivision sort. For in-
stance, would the BBC microcomputer give
me the graphics | want?

J. Whiting
Mailsea, Bristol

The graphics on the Mattel Intellivision offer
16 colours on a resolution of 192 x 160 pic-
ture elements or pixels’ Quite a few mic-
rocomputers can offer comparable graphics,
including the Atari 400, Texas TI99/4A, BBC
A and B, and with limited colour, the Commo-
dore VIC and Sinclair Spectrum.

We would point you specifically in the di-
rection of the Afari and Texas, since both
have been designed specifically for the
home market — with a heavy bent on video
games. Both have a good range of plug-in
cartridges, and both have graphic com-
mands which facilitate wriling your own
games.

Alaris system is called Player-Missile
graphics and allows you lo create objects,
move them about the screen and defect colli-
sions beftween them. Texas' version (which
requires the additional plug-in Tl Enhanced
BASIC) is called 'Sprite’ graphics and allows
objects (known as Sprites) to pass in front of
or behind others.

Intellivision Il
| understand that Mattel are to shortly intro-
duce a keyboard which will turn the Mattel In-
tellivision Video Game into a full home com-
puter. Could you please provide me with any
details of cost, availability and technical ap-
praisal of the resulting computer.

G. Robson,

Camberley, Surrey

The truth of this matter is that Mattel have
been ‘about to infroduce’ a keyboard and
BASIC language for the Intellivision video
garme machine for at least two years, and in-
deed, that promise has been a selling point
for many owners. After all, the graphic
capabiliies and game-control handsets are
superior even to Atari’s V.C. 5. so the addition
of a home computer facility would make it a
very alfractive machine.

Apparently, a keyboard has been released
in the States at around the $400 mark which
would translate to £300 by the time a British
power supply had been installed. Cbviously
this is too expensive to be a best seller, so our
quess is that Mattel are developing a
cheaper (say £100) keyboard plus BASIC
unit — though it could be the end of the year
before it arrives.

Meanwhile, there would séem to be a cap-
tive market ready and waiting for some en
trepreneur or small hardware company to de-
velop an independent keyboard. Any takers?

Teletext
| intend purchasing a Model B BBC Micro for
home and personal use.

| do not have Teletext on my home TV and

would like 1o have this for its own sake. As |
understand it, however, | will also be able to
"incorporate” information from CEEFAX etc.
into my computer programs — is this correct?
| presume | could replace my present TV

with a model which incorporates Teletext, or
alternatively | could purchase the BBC Tele-
text Receiver (price £166) or some similar
type of adaptor/peripheral. Assuming there
Is little for or against the choice from the
economic paint of view, is there any advan-
tage or disadvantage from the technical and
operating point of view in choosing the BBC
Teletext Receiver?

E. Cummins,

Wilpshire, Nr. Blackburn

Yes, it would be very much more beneficial to
purchase the Teletex add-on to the computer
(assuming it gets to market, that is), because
this will aliow you to make use of the informa-
tion extracted from Teletext pages, in your
programs.,

An ordinary Teletext TV set won't permit
this.

Though you would need to write your own
software, it should be possible to develop
some quite sophisticated applications which
make use of feletext.

One idea is a Portfolio Management Sys-
tem which alerts you to significant changes
on the Stock Market. Or a program which
uses sports results to predict the outcome of
future games.

Incidentally, we would be very interested to
hear from readers who have ideas for com:-
puter applications which involve Teletex
also.

Neater flowcharts

D. Larder (Read/Write, June 1982) may like to
know that the Linex brand of templates about
which he enquires, is well known and widely
stocked by drawing office suppliers (see Yel-
low Pages). The flowchart template to which
he refers is “Electronic -Data Processing
Template”, details as follows from the current
Linex catalogue, prices from a local stockist:

Mo. 1175 — symbols standard size (i.e. PRO-
CESS rectangle = 30x20mm), £3.75 + VAT
Mo. 1178 — symbols 0.7 x standard size (21 x
14mm), £E4.66 + VAT,

Mo. 1168 — symbols 0.5 x standard size (15 x
10mm), £3.55 + VAT,

The symbols are described as 130 1028
BS ANSI, and appear virtually identical with
thase an the Inmac template at £5.20 + VAT,

D. T. Hartley,
Wilmslow, Cheshire
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Manchester
INICRECON PUECTRVO il i
SHARP MZ-B0A 525

Finot and goremodt

MZ 80A 48K COMPUTER £549.00 (inc VAT)*
THE NEW FULL KEYBOARD COMPUTER FROM SHARP
*COMPLETE WITH SOFTWARE PACK:
EDUCATION-HANGMAN, GEOGRAPHY, ARITHMETIC
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 TUTORIAL 2
- BASIC TUTORIAL 3
- BASIC TUTORIAL 4

TWO YEAR WARRANTY ON SHARP HARDWARE parts and lahur
Computer books now in stock C= COrmMmMmocior -

(inc. VAT)

THE HOME COM PUTER wgtﬁar:r cassette deck 44.95
VIC 1515 printer 230.00

by commodore VIC1540  single floppy drive 396.00

\ -3 VIC 1210 3K ram cartridge 29.95

, ‘ y VIC 1110 8K ram cartridge 44 95

vIC 1111 16K ram cartridge 74.95

— VvIC 2501 introduction to basic (1) 13.95
VIC 1806 Alien ROM game 19.95

VIC 1907 Super Lander ROM game 19.95

VIC 1904 Super Slot ROM game 19.95

Vvic1212 Programmers Aid Cartridges 34.95

VIC1211A  SuperExpander Hi Res Cartridge 34.95

VIC 1213 Machine Code Monitor Cartridge 34.95

VIC 1311 Joystick 7.00

VIC 1909 Road Race ROM Game 19.95

£ 1 89 95 VAT

We n_:rnly advertise what we have in stock at the time.
All items are ex stock. Telephone/mail order

~amclisgenle ~ swocéi

COMPLETE LIST OF HARDWARE AND SOFTWARE AVAILABLE BY REQUEST

” - N~
despatched within 24 hours. Carriage free U.K. mainiand = s

Sumlock Manchester

Dept MC1

Royal London House

198 Deansgate
Manchester

OPEN MONDAY TO SATURDAY
M3 3NE PARKING WATSON ST. N.C.P.
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keep up to date

join our free mailing list

061 834 4233
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This microcomputer
comes with somethingno

other can offer.

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 tigure-work, from all the time-
consuming routines that impose on your day.
And it Wi]f help you make inil?:nnned business
decisions by presenting a detailed picture of
youroperation. Informationyou can manipulate
to chart the way ahead.

The 8201sa 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, plus a 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 therell 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 l{::’nm 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 per line, White on
black background. Brightness control.
Processor: 64K RAM, 4K ROM. Z80" processor
using the universal CE/M' operating system.

3. Keyboard Natinnaﬂscd 94 character
with ASCI11 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.

*ZH0 (Regisoered h-'_l.:rk:- is registered trade mark of ZILOKG Ine.
TCPM (Registered Mask) 35 registered trade mark of Digieal Research Inc,

Freepost this coupon today. To: Rank Xerox (UK) Ltd, Freepost,

22 Stephenson Way, London NW11YH.
Please let me have, without abligation, further information on
the Xerox 820 Microcomputer

Plagpe . o Position_____ pinl oot

Company/Organisation "L T8 (8

Address e
Postcode

Tﬁ'pu of business____
P

24-hour information service.

I Ask the operator for FREEFONE 2279 or dial 01-380 1418,
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HOTLINE

Mighty Mini Maker

Markets

Micro

At MicroComputer Printout, we
pride ourselves on the currency of
our newspages — after all, the
microcomputer market is a rapidly
changing ficld and one can’t
afford to be three months out-of-
date, like most of the other micro
mags. So imagine our horror when
we discovered that we had missed
one story by 25 years!

You see, according to the
Digital Equipment Corporation
(the Big Baron of mim computers),
they invented the personal
computer a quarter of a century
ago. It had a colour graphic
display, could play music and even
had joysticks for playing video
games. The kids just loved it.

Only two problems prevented
DEC from pre-empting the Apple
by 20 years. First, far from being a
desktop machine the PDP1 needed
several large rooms for
accommodation and at an asking
price of $120,(00(0 it was somewhat
above the average family’s means.

Since DEC have had such a
long-standing experience of the
personal computer business, why,
you may wonder, are they so late
in bringing their own micro to
market?

“We aren’t late,” retorts DEC's
Boston-based President, Ken
Olsen. “We were just waiting until
the time was right.” And in case
you thought our Ken was being
somewhat less than candid, he
graciously concedes that “until
recently we've been too busy.
MNow with the help of the economy
we have the opportunity.”

This broadly translated means
“The future of the mimcomputer
market is looking extremely
doubtful. So now that a micro
market has been opened up by
Commodore, Apple, et al, we
might as well muscle our way into
it.” So exactly what impact are
DEC going to make on the micro
market?

Allow me first of all to introduce
the four machines they will be
bringing out at the end of this
year. All are extremely well
designed ergonomically, with free-
standing low-profile keyboards,
and compact high-definition
VDU's which can display 24 lines
of 80 or 132 characters.

The computer itself with disk

drives is housed in a large floor
standing box which can rest
horizontally or vertically on, or
indeed under, the desk. The
internal design is modular, so that
with the aid of the graphic self
diagnosis program, any user
should be able to replace a faulty
component with no tool more
sophisticated than a ballpoint pen.
Not that that should be necessary,
since DEC will be offering a one-
year on site warranty, and a
variety of different service
contracts thereafter.

At the bottom of the range is
the Rainbow 1(N), designed to
attack the IBM Personal
Computer. With twin processors
(Z80 and Intel 8088) the Rainbow
will be able to run any software
written under CP/M, CP/86 and
MSDOS, and can apparently
automatically sense and switch
between them as the applications
program requires. Price starts at
about £2 200 with expansion up to
256K RAM, SMbyte hard disk

and colour monitor all costing
exira.

The DECmate IT1s really an
upgrade and restyling of their
DECmate I and is aimed at the
integrated (paperless?) office -
with word processing the main
emphasis.

The professional senes (325 and
350)) are based on DEC’s own
processor, the F-11, based on the
PDP-11/23 which is found at the
heart of more than a few mini
computers. They even incorporate
telephone management systems,
which can dial numbers and
deliver or record digitised speech
messages.

From where we stand, the
specifications offered by DEC are
almost irrelevant. What will count
1s the hardware and software
back-up they offer, and the sheer
weight they place behind the
marketing.

Something for the future,
perhaps, but well worth watching.
We'll keep you posted.

C.A.D.
for

CPM

“Designed by computers, built by
Robots.” Remember that ad?

Now you too can design cars,
buildings, perhaps even robots, in
the privacy of your own home.

The sinister-sounding KGB
Micros of Slough have achieved
something of a breakthrough with
Micro Designer. Managing
Director Sandy Saunderson says it
15 the first real time computer-
aided design system running on
the industry-standard CP/M
operating system.

At £2 500 for the software it
also cuts the cost of C.A.D. in
half.

Using Micro Designer drawings
are produced from instructions
entered via the keyboard, or
through direct feedback from the
plotter, or via separate digitizer
pad of any size. Full use of pre-
prepared symbols (useful for
circuit design if that is your bent)
and part drawings can be made to
speed up the creation of complete
drawings.

A vector graphics screen 1s
available for checking and editing
parts of a drawing. KGB say first
class drawings can be produced
from the basic system without the
aid of a n-res screen, though
personally I shouldn’t care to try.

The KGB are headquartered at
14 Windsor Road, Slough, Berks.
Tel: 38310 and ask for Boris.

Mayday!

How's this for a nice, clear picture?
The blurred object in the
foreground is a Commodore VIC-
20, the blurred object in the
background is a standard *ham’
radio transmitter/receiver. The
crystal clear object in the middle is
an interface between the two
which is being sold by Computer
World, Hilvertsweg 99, 1214
Hilversum, Holland. (Tel: 31-35-
12633)

The idea is that it allows you to
use VIC's keyboard to send
messages — automatically
translating text to morse code or
RTTY as desired, or as Computer
World put it: “Vee kaan now efen
send prograams betveen ham
radio ensusiasts!”
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by Julian Allason

Electronic camel gets the hump

If the camel is a horse designed by
committee, what is the
NewBrain?

Grundy Business Systems have
just relaunched the computer
originally developed by Newbury
Laboratonies which, after acclaim
for its innovative design, promptly
disappeared from sight.

Now that the NewBrain is back
the same industry insiders who
applauded it two years ago are
calling it a jack-of-all-trades and
master of none.

Developed originally by
MNewbury Laboratories (an NEB
backed company), the NewBrain
looked hike a very clever idea at
the time; just the kind of shot in
the arm needed to revive the
fledgling British microcomputer

industry.
A portable microcomputer,
i well-constructed with a usable
kevboard and 16-character display, Programme — the machine was so Now, two years after its original But Grundy's heart seems set
the NewBrain was intended to run beset by design and production showing, and after “complete on the business sector — and
BASIC programs on the plane or problems, that the whole circus internal re-design™ (Grundy's already they are signing up OEM
train, and then plug into the TV at had to be sold off to Grundy words), the NewBrain is being re- deals — notably one with
home or office for desktop power. Business Systems, specially launched. pharmaceutical giant, Vestric,
Yet despite the fact that the formed division of a large beer- Perusal of the spec sheet reveals  who will use NewBrains as order
1 NewBrain was the BBC's first barrell concern. Meanwhile the one ZBUA microprocessor, 32K entry devices in retail
choice for a machine to support BBC opted for a design by Acorn  RAM, 24K ROM which includes dispensaries.
their TV series — The Computer as an ‘eleventh hour' solution. a BASIC interpreter (‘designed to The problem is, however, that
emulate Microsoft with a bit more ~ NewBrain's real strength — its
on top’) and a very impressive portability — is nullified by the fact
screen editing system. that it needs a mains power

Model A costs £233 (inc. VAT),  supply. Though a £60 battery pack
while the AD (which includes the will be available shortly, it will
16 character display) costs £267.50.  only supply one hours’ worth of

Both can dnve a domestic TV or power — enough to ‘get you home’,
monitor, though the latter is or as Grundy put it: ‘see you
recommended to take full through a power cut’.
advantag& of the d]'!-'.['l-lﬂ}f facilities, Omnce a proper battcr}' power
The screen can be software supply, and a range of quality
switched between 40 and 80 applications programs become
columns, and both are made very available, NewBrain could be a
readable by the 8x10 dot matrix. winner — until then we would

In addition to the block graphics  place it firmly in the ‘also ran’
(the NewBrain’s character set also  category. R.P.
includes the Greek alphabet for
mathematicians, and g Chinese Vlcar’ S de:light
copy of the PET graphics), the
NewBrain offers High Resolution | 1have to say that raffles, fetes and
as standard. (A full technical and | bazaars in aid of Church Hall
user evaluation is scheduled for renovation funds aren’t exactly
the next issue. ) my cup of tea. Not for me the

It is hard to see exactly which dubious pleasure of fighting with
market Grundy are aiming the one’s neighbours to buy back the
NewBrain at. Without colour and same junk you gave away last
sound, 1t is 1.II'I1'I1':E|}' to apn&ﬂ] to vear, all to make the financial
home users. There is a market in barometer at the entrance gate
schools for a medium-priced climb a couple of millimetres!
physically compact unit that's But I have to admire one Mr.
good for programming. The (Rev?) Clayton of 15
NewBrain also scores well on Meadowscroft, Euxton, Chorley,
communications — with two high Lancs, who, in order to raise
speed RS232 ports for connecting [ Money for his church hall, has
to modems, printers, etc., and taken to selling VIC programs.
plans for a networking system to For £":>‘-"J'5 you get 18 programs
allow several NewBrains to share covering such secular subjects as
common peripherals. Hangman, Killer Comet and

Betting. Write for more details.
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Word
processing
on

the cheap

Can somebody please explain why
word processing programs arc so
expensive’

It can't be lack of competition.

Surely someone out there
thinks there is room for an
inexpensive word processor that
really works?

OK. I know there are a few el
cheapos about, but the ones |
have seen suffer such severe
limitations that you end up junking
them after a couple of hours, And
[ won't even mention the gquestion
of documentation.

On second thoughts, [ will. By
and large it is atrocious. The
Wordstar manual is positively
impenetrable in places. Lots of
places. And this the best selling
word processing package in the
world.

A ray of light has appeared on
the horizon, however. Two rays to
be precise.

Ray number one is Wordform,
a PET/CBM word processor that
performs 90% of the functions of
the expensive programs according
to author Ted Landsler, (I think
he is talking about Wordpro and
Wordcraft). It is entirely written
in machine code - so no hanging
about — and it costs a modest £75
plus VAT.

Landsler says he designed it to
present the illusion of a fixed page
of paper viewed through a window
which is moveable across the
length and width of a page.
Entering text Wordform simulates
the action of a typewriter, whereby
the cursor position remains fixed
and the page advances across the
screen. Clever idea when you
think about it.

But if you want to get really
clever, Landsler has a new
program called, not unreasonably,
Wordform II. It excels at handhing
blocks or columns of text.

A column of figures can casily
be moved wherever it is required,
which should appeal to the more
creative accountants amongst you.
I was also intrigued to see that one
block of text can be overlaid over
another, Wordform I still costs
half the price of the competition.
That's to say £150 plus VAT.

Landsoft do a useful brochure
which you can get from them at 28
Sheen Lane, London SW14. Tel:
D1-878 T4,

Not so silly buffer

It isn’'t much good computers getting faster and faster when printers
are getting slower.

Slower? Well, yes. Last year a printer capable of producing
letters of typewriter quality was so outrageously overpriced that
sensible folk settled for a matrix printer, capable of hammering away
at a fair old rate.

Nowadays, as students of our ‘Cheapest Daisywheel” column will
know, a letter quality printer can be had for £600 or is it £500 now?
But however pretty the output, few of these printers could be described
as fast,

The answer is.an intelligent data buffer with enough memory to
store whatever it is you need to print, so that you can get on with
some computing at the same time as the printer hammers away.

It is true that some printers do provide some data buffering of
their own, but usvally only enough for a few lines.

I rather like the look of 3D's Universal Data Buffer. It has its
own 8-bit microprocessor and a static RAM buffer that can store up
to 8K worth of characters. Data can be input or output in either serial
(R5232C) or parallel forms.

It costs £250 from 3D at 18/19 Warren Street, London W.1. Tel:
(11-387 73588.

74,000 million year code

The dongles could be back on the
drawing board by the time you
read this.

For the uninitiated, a dongle 1s
a protection device that 15

supposed to prevent program
piracy.

[ say ‘supposed 10" because the
ingenious John Chew of Kingston
Computers has found a way of
circumventing the dongle. His

motives are entirely honourable,
he assures me. And indeed
Kingston are now producing their
own souped up dongle system
called Secure.

It consists of a slim encryption
key which plugs into the parallel
user port of the computer, a pair
of cassette programs — one for the
various models of the PET and the
other for the VIC-20 - and a
simple manual. Secure costs
£39.95 + VAT from Kingston at
Electricity Buildings, Filey, North
Yorkshire. Tel. 0723-514141.

Chew calculates it would take a
PET 74,000 million years to crack
his encryption key. 1 bet some
crafty programmer will do it in
half the time.

Cool it

Is your Apple hot and bothered?

A cool and soothing Applefan could be the answer. Not only will
it prevent your chips from frying, and boards from baking, but it will
discreetly dispose of the spagheiti junction found at the back of even
the best mannered Apples.

Data Efficiency of Finway Road, Hemel Hempstead can kit you
up for a cool £68.58

House of cards

Desperate Dave Tebbutt sat in his
bunker surrounded by 64,00
filing cards. He looked worried.

“I think the cat is under there
somewhere,” he said pointing to a
pile of cards large enough to have
concealed a small hippopotamus,
“Have a seat.”

This was the rehearsal of the
Cardbox launch, and clearly
things weren't going well.

“I think I shall dismiss the
graphic designer” muttered Dave
through his beard. Cheered up by
the prospect of the firing of the
author of the 64,000 card idea
Dave gave me a demo of the
Caxton Software Publishing
Company’s second publication.

“Cardbox 15 best descnibed as
an electronic card index system in
that it displays individual records
on the computer screen in a card-
like way,” he explained.

And so it is. The Cardbox
program acts like a sieve, sifting
through all the records until it sifts
out all but the ones that match
your precise requirements.

In a few minutes we had an
embryonic library index up and
running. “Let’s find all the books
mentioning sex in the title,”
suggested Dave helpfully. The
system duly displayed details of
Chicken Sexing for Profit and
Pleasure published by Kewney
AutoGuides, Bognor, 1958.
Critical Evaluation: Negative.
Cross reference to Poultry Farming
and Genetic Dysfunction. Hmm,

Database snobs may wish to
reserve judgement on Cardbox.
But [ think 1t 15 a winner. For one
simple reason. It is the first
information handling program 1|
could understand - and the
manual's a model of lucidity too,

CP/M users will find it at their

dealers price at £1535 + VAT.
Contact Caxton at 10-14 Bedford
Street, London WC2, Tel: 01-379
6502(!) for the name of the nearest

one.
If you ask for details Desperate

Dave will send you, amongst
other things, a list of 101 uses for
Cardbox. Look at Number 89 and
you'll discover what happened to
the cat.
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If anyone can be said to have
soured relations between humans
and computers, it has got to be
Readers Digest.

Week alter week their mighty
[BMs despatch millions of pages
of unsolicited but deeply
wonderful offers, each unsubtly
personalised with the names of the
lucky recipients.

Encouragement is the last thing

they need, you would have
thought. But no, Apple
Corporation have signed a two
yedar co-operation agreement with
Readers Digest.

Apple will provide computer
training and technical support.
Readers Digest will write
educational programs.

Post persons have been warned.

Instant recall

At the risk of further ribbing from
the technofreaks on our staff, I
would like to tell you about the
most useful program [ use. It is
what you might call a very tiny
database, although said
technofreaks naturally insist that
it 15 no such thing.

Most popular microcomputers
are supported by a variety of plug-
in ROM chips offering extra
BASIC language commands and
the like.

The Daddy of them all was the
FProgrammer’s Toolkit for PET
which is still available from Zynar’s
dealers, starting at £29 + VAT,
Many of these utility chips offer a
FIND command.

response to this request.

As a journalist, [ have a large
list of contacts, to whom [ spend
much of the day gossiping; this is
known as investigative reporting.
Keeping a written addressbook up
to date and legible is not easy.

My program consists of a series
of lines like:

100 MARTIN LEGLESS
BANKS INFOMATICS 01-
439 4242 JOURNALIST

Details of the wonderscribe
could be recalled by typing FIND
BANKS, LEGLESS,
INFOMATICS, orif I wanted a
list of all hacks, JOURNALIST

Sophisticated”? Non. Useful?
i,

Type FIND WOZNIAC an the
screen and a routine hunts right
through the program currently in
the RAM memory, and displays
on the screen any lines containing
that string of characters.

Since FIND will hunt for any
string, you could equally easily
demand that the computer FIND
WOZ, with the same result.
Maturally if a Mr WOZZAT also
featured in the listing, his name
would be scouted out too in

Tomorrow has
been cancelled

Ahem! A slight problem has just
arisen.

According to the Datapoint
Corporation, an illustrious body,
of whom more anon, the micro
revolution 1s about to be cancelled.
Ditto the Electronic and Paperless
offices. Even the Office of the
Future could be under threat.

The difficulty, it seems, is that
executives are not prepared to use
keyboards. According to
Datapoint's international and very
expensive rescarches, the modern
executive considers himself above
typing.

In case you find your credulity
strained by news of this sudden
burst of status sensitivity, I should
perhaps explain that Datapoint
are in the business of selling
alternatives to keyboards.

Indeed, release of these findings
coincides with the launch of a new
pen-shaped stylus and pad for use
with their colour graphics systems.

Marvellous what a bit of careful
research will reveal.

as they forgot to include it. *

cheaper graph digitizsers. ..

Danger Boffins at work

There is a theory that computer manufacturers always highlight the
machine’s weakest features in their advertising.

A curious example of this surfaced in promotional material from
Linton Computers this month. The press release was headed ‘New
Graph Digitiser has switchable resolution of .5 and Imm”.

Now, as graph digitisers go, this is not brilliant resolution. But
reading on I learned that the new device is “by the far the most
economically priced instrument of its type.

But you will have to ring Linton on 0223-892656 to ask the price

"OK you guys, it is £1862 + VAT, In the great tradition established by “The
Cheapest Daisywheel in the world”, we shall now no doubt be inundated by news of even

Homework
Eliminated

This acronym business is really
getting out of hand. First we had
BASIC, which we were persuaded
stood for Beginners All-purpose
Symbolic Instruction Code, then
some joker decided that PET
meant Personal Electronic
Transactor. Now a press release
has landed on my desk
announcing, would you believe,
FIASCO (Fully Interactive
Algebraic Symbolic COmputing).

Now once you've got over the
name, FIASCO (which costs £80
+ VAT and is available on cassette
or disk for all PET models), is a
very interesting product. [t is
really a programming language
which handles algebraic
expressions rather than pure
numbers. As the screen picture
shows, subscripts and powers are
shown correctly.

Aimed partly at the education
market, FIASCO could be every
schoolboy’s dream come true: no
longer need you be bogged down
in quadratic equations, integration
and polynomial expansions.

The designer assures me that
the main use is as a teaching aid,
or for professional use in
“approximate analytical solution
of non-linear differential
equations.”

Personally, I think he has
invented the long-searched-for
*homework eliminator’.

Schoolboys of all ages are
directed to: MacMicro Ltd.,
Beaufort House, Shore street,
Beauly, Inverness. Tel: 0463-
12774,
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Sirius reads typewriting

Visitors to last month’s Hanover
Trade Fair gazed in awe as
typewritien letters fed into a
document reader appeared on the
screen of a Sinus 1 computer.

London dealers Zenithplan had
hitched a Mitsui document reader
to a Sirius running the Wordstar
word processing program. The
contents of each typewritten sheet
appeared on the computer’s
screen pretty well instantaneously.
The act of transmitting data to the
Sirius automatically opened a file
under the Wordstar program, so
the original document could be
manipulated in the same way as
any other record.

At present the system recognises
up to seven different typefaces,
including many of the IBM
golfballs. For more details contact
Zenithplan at 2-10 Capper Street,
London WC1. Telephone 01-636
5364.

We have been toying with the

idea of computerising all our
records for some time. The
principal drawback for us, as for
doctors and many businesses, was
the need to key in so much old
material. Zenithplan's system

could neatly overcome this
difficulty.

Once stored on the Sirius the
data could be sent to any other
computer with a communications
link, and at a lower cost than
using a document facsimile
system.

Zenithplan have themselves
taken the process a stage further
by successfully interfacing the
Sirius to a Compugraphic
typesetting/composing machine,
and are aiming the whole system
at book publishers and other large
scale word merchants.

Theoretically there is now no
reason why this column, bashed
out on my trusty IBM golfball at
home, should not be read into the
office Sirius, sub-edited by the
Editor to remove the libellous
bits, and then sent direct to the
typesetter.

Dunno what the union would
think, though.

Wot, no micro?

An alarming revelation from a
fellow micro hack — “We don't
actually use computers; we only
write about them™ - prompted a
micro-census of our office.

On the Editor’s desk,
undergoing the sort of tests for
which vou need letters after your
name, the Sinclair Spectrum
(thumbs up) and the New Brain
(Jack of all trades, master of
nonée). In the editorial "Out’ tray
an Atari 800 (great graphics;
dunno about business though),
and, lurking under a sandwich,
the pocket sized Sharp PCI500
(scientifically sensible).

Meanwhile the ravishing red
haired Wendy is handing out
serious punishment to the
Lintotype CR Tronic computer
typesetter (the best there is) on
which these pages are set.

The only evidence of Pam’s
presence are two feet sticking out
from under the Olivetti (awiul)
word processor, and the occasional
muffled oath.

My own desk is straining under
the weight of the ACT Sinus |
(State of the Art), on which [ am
grappling with their “very user-
friendly” SELECT word
processor. There is also a PET
40032 on which I have a tiny
database, of which more anon.

Oddly enough it is the
advertising department with their

CBM/Silicon Office (superb)
installation whose numbers crunch
most smoothly.

The only white coat in sight
{Inside Trader wears camouflage
for “security reasons”) is
Tommy's; at least it was white
until it got covered in a few pints
of Tommy's home brew.

Tommy currently has an TBM
Personal Computer
(v. businesslike) spread out all
over his Tips, which is not as
painful as it sounds. It is rumoured
he is hunting the celebrated
“ 1+10=.001" bug.

The Art department are
reviewing a bizarre new VIC-20
(love/hate/love relationship)
program called SUBSPACE
STRIKER from Pixel. They have
now been reviewing it for over six
weeks,

Subscriptions are handled by an
ICL2960 (not user friendly and
not ours) whilst an ITBM 360
{unspeakable) keeps our
distribution under what 1s
laughingly known as control.

MNext month: The saga of the
Editor's eyeshade, Apple's answer
to the IBM P.C., and where

Tommy put the Tandy pocket

COmMpuUter.

Computer on
wheels

I was practically run over by a
computer last week. The guilty
party was Jeremy Rose driving Da
Vinci Computers’ mobile
demonstration unit,

Rose visits potential customers
in the London area with the van.
Inside there is a telephone, a
Commodore 8032 with 8050 twin
disk drives, daisy wheel and dot
maltrix printers. And a bar.

If you are thinking of buying a
business sysiem, and are not a

The BBC News

Since the curse of Hotline that
strikes all publications plugged
here, appears to have powered
down for the summer, I'll take a
risk. Two risks risks in fact.

The first is to tell you how much
I liked Laserbug, the journal of
the London & South East Region
BBC Microcomputer Group.
From it | learned that if a BBC
machine goes wrong you have a
choice of taking it to a local
service agent or returning it to BL
Marketing. However, the local
service agent will only repair it if
the cost is less than £10 (parts and
labour!), as this is the most that
BL will reimburse him for. Sending
it back to BL in Kettering results
in them forwarding it on to Acorn
in Cambridge. Laserbug thinks
the situation is far from
satisfactory.

A subscription costs £12 for 12
issues from 4 Station Bridge,
Woodgrange Road, Forest Gate,
London E.7.

The second journal to be put at
risk by my recommendation is
VIC Computing which 1 plead
guilty to having had some part in
the founding of. It is now editted
by the estimable Dennis Jarrett,
the real author of our hilanous
Cray 1 Benchtest last month.

Essential reading for VIC
owners and anyone considering
the purchase of one. VIC
Computing costs £6 for a years'
subscription from Paradox
Publications, 39-41 North Road,
London N7. Telephone 01-607
9489,

nervous passenger, you can dial a
demo on 01-952 0526. Or ring
Rose direct in the van on 01-882
fedH] .

I still think he ought to pass a
driving test!
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by Julian Allason

Rent-a-program

from

the Software Bank

“Good morning, I would like to
rent a financial modelling program
please.”

“Certainly sir. MicroModeller is
very popular. Would you like it
for one, two or four weeks?”

This conversation is not as far
fetched as it sounds because on
July 1st the Software Rental Bank
opens for business.

Omnce it does you will be able to
test out programs before you buy.
should you decide so to do, the
Software Rental Bank will waive
the hire charge.

It is a mystery no-one thought
of the idea before David Chesney.
Here's how it works. Membership

costs from £30 depending on how
long you want to keep the
program. The rental fee is 20% of
the program’s price.

Chesney reckons to spend
£60,000 stocking up the Bank with
programs ranging from best-sellers
like Wordstar and IDMS 10 more
controversial releases like The
Last One. They will kick off with
140 Apple Il programs, and will
add packages for the ACT Sirius
|, IBM Personal Computer and
North Star Honzon.,

Membership details from 58
North Street, Leighton Buzzard,
Beds.

Heaven
& Hell

Wherever computer folk gather
i's seldom long before they begin
telling jokes. Regular readers will
know that my colleague, Rex
Malik, is compiling the Official
Computer Joke Book.

If you have heard a good one,
write and let us know. I will send a
copy of the book to the author of
any we can use. Here is my entry:

Y ou know the difference
between heaven and hell?

Heaven is where the British are
the policemen, the French are the
cooks, the Germans are the
engineers, the [talians are the
lovers, and the Swiss organise
everything.

That's Heaven.

Hell is where the British are the
cooks, the French are the
engineers, the Germans are the
policemen, the Swiss are the
lovers and the Italians organise
everything.

OK, I know it didn’t have
anything to do with computers.
Let’s hear yours.

Make VIC butch

This sinister leather-look device
turns the VIC-20 into a 32K
computer. So what, yvou might
think. Memory expansion boards
have, after all, been around for
SOME time.

Stack's Storeboard is rather
more than that. It lets you add
memory as you can afford it. Plug
in a row of four chips and presto!
You have another 8K of RAM,
stack are currently quoting £29
for 8K, which is a lot less than the
last lot I bought, and could well
fall further.

The Storeboard also has a

socket that accepts games ROMs
or any of the VICKIT series of
ROMs that offer graphics
commands and programming aids.
If you already own a memory
expansion cartridge, you can plug
that into the expansion port at the
back.

The Storeboard with 3K (high
resolution graphics) RAM already
fitted costs £49 + VAT from VIC
dealers.

Clever people, Stack, but [ am
not too sure about their taste for
black leather,

Keen on
Corvus

Since about 95% of business
correspondence is written on A4
paper with the short ends
horizontal, you would have
thought most computers would
have adopted a similar form for
their screen displays.

But no, the CRT is almost
invariably positioned long sides
horizontal, like a domestic
television. Even in the market for
dedicated word processors the
vertical format is an exception.

In this and many other
respects, Corvus have chosen to
ignore conventional wisdom and
go their own route. The TV screen
can be turned either horizontally
or vertically.

Take the question of
processor, for example. Whilst
almost evervone else is busy
jumping on the 16-bit band wagon
set rolling by IBM and Sirius,
Corvus say they have opted for a
32-bit processor. But have they?
We understand that the processor
is the Motorola 680K, which I
would call a true 16-bit chip,
Floppy disks. now considered
standard, receive similarly short
shrift and are dispensed with
altogether, in favour of 6, 10 or 20
megabyte hard disks (Corvus’
history as a supplier of hard disks
for Apple may have something to
do with this decision ).

Keen Computers, one of the
original Apple distributors in this
country, are handling the Concept
here. Dr. Tim Keen thinks sales
will initially be to companies
wanting a stand-alone desktop

Free computer

It is not so long since [ was offered
free insurance if [ bought a
particularly nasty brand of
computcr.

Now they are giving computers
away free with insurance. Or at
least an outfit called Financial
Flanning is.

Take out a Norwich Union life
policy with a monthly premium of
£25, and F.P. will present you
with a VIC-20 - gratis.

They will probably insure it for
vou too. Tel, Wentwarth 2052 for
the full S.P.

LERERA TR TEURATIREATFRRAFRRATIRENTY Y} S

L
m

computer. The design however
allows it to be upgraded to a full
Omninet local area network (see
January issue for the State-of-the-
Art report on Networking). Up to
6.3 Concepts can be networked 1o
disk servers of up to 80 megabytes
each, and a variety of peripherals.

Software details are a little
sketchy at present, although

“ascal and FORTRAN compilers

and a CF/M emulator are all being
mentioned.

Probable price — £3500 to
£400K for the basic system, which
includes 256K of RAM. The 6

‘megabyte hard disk will cost

another £2400 or so. Keen say the
Concept will be available in July.
Details from them at 5 Gﬁr.f.pm-'
Street, London E.C. 1. Tel: 01-236
682,
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Tutor

A useful program that will improve your typing speed and keyboard accuracy.

If you're like me and only type with two
fingers, then this program could help to
turn you into a high-speed touch typist! It
is a simplified set of typing exercises
chosen to help you develop your dexter-
ity on the keyboard.

The program commences by asking you
whether you'd like timings given after each
portion of an exercise (there are len exer-
cises. each consisting of several parts) or
after completing one whole exercise. You
may then select from any cf the ten exXercises.
although they are best worked through in
order. Having selected an exercise, you will
he shown which keys the exercise is cenired
on and which figures operate which keys.

Each portion consists of displaying text on
the screen and waiting for the typist to enter it
exactly as shown. Wrongly typed letters are
not displayed but a record is kept of the
number of mistakes. A record of the time
taken to complete the text is also kept. If so
selected, an approximation of your typing
speed, together with the total of mistakes
made, is displayed at this point.

On completion of an exercise (following
display of speed and total mistakes If
selected for this point), you can elect togo on
to the next exercise, repeat the same exer-
cise or select any exercise

The program only covers practice on let-
ters and space since the majority of mic-

By Bob Chappell

rocomputer keyboards have the normal
QWERTY layout but vary in their positioning
of numbers and punctuation marks. The user
can easily adapt the program to include this
facility. Each block of DATA statements cov-
ers one exercise. The first four lines in each of
the blocks are the exercise number, the let-
ters being practiced, the “finger codes”, and
the number of portions in the exercise. The
“finger codes” are a numeric representation
of which fingers type which keys, the left
hand fingers are coded 1-4, going from the
index finger to the little finger, whilst the right
hand is coded from 5-8, again going from the
index to the little finger. Thus a code of 4357
would represent the little and third fingers of
the left hand, and the index and third fingers
of the right hand. These codes correspond in
order with the letters being practiced, e.g.
EDFGHJ and 221155 indicates that E and D
are covered by the middle finger of the left
hand, F and G by the index finger of the left
hand, and H and J by the index finger of the
right hand. The thumbs are nol coded but
you are reminded in the displays that the right
thumb is used to operate the Space Bar.
Lines 110-150 cause the selected texl 10
be centralised, as near as possible, on the
screen and were designed for a 40 column
screen. If your screen is a different size,
merely substitute a lower or higher number
for 30, depending on whether you have anar-
rower or wider screen. The program uses a
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10 REM **TYPING PRACTICE#*#

20 REM "*BOB CHAPPELL#*®4/4/82

30 GOTO1690

40 REM **FIND EXERCISE#**

50 IFS=1GOTOD70D

60 FORJ=1TO5-1:READEX,FLS,FPS,N:FORJ1=1TON:READES tNEXTJ1,J

70 GOSUB1480

B0 REM **PRINT EXERCISE®®

B0 TE=0:TT=0:TL=0:FORI=1TON: PRINTTS: PRINTUS : PRINT : PRINT: PRINT : PRINT
100 REM **CENTRALISE TEXT OM SCREEN®=

110 READAS:L=LEM(A%) :FORK={30-L)/2TOLSTEP=11IFK<]ITHEN] 30

120 PRINT®™ ";:MEXTEK

130 PRIMNTAS:PRIMT: PRINT

140 FORK=(3I0=L)/2TO1STER-1:IFE<1THENLGO

150 PRINT® ";:MNEXTE

160 SC=0:BT=TI:FORJ1=1TOL

170 GETES: [FBS=""30TO170

180 IFBS<>MIDS(A5,J1,1)THENL=L+1:5C=5C+1:G0TO170

190 PRINTBS; sNEXTJ1:FT=TI-BT:TT=TT+FT:TL=TL4+L:TE=T5+5C: IF5P=200TO280
200 PRINT:PRINT:PRINT

210 PRIMT" YOU MADE®™;:IFSC=0THENPFRINT" HO HMISTAKES." :30T0240
220 IFSC=)THENPRINT" 1 MISTAKE.®:C0T0240

230 PRINTSC;"HMISTAKES."

240 PRINT:PRINT:PRINT" YOUR TYPING SPEED IS APRPROX"

250 PRINT:X=INT((L/(FT/60) *60)/5)) IFK<LTHENPRIMNT® 1 WORD"; : GOTO270
260 PRINT" "X "WORDS®;

270 PRINT" PER MIMUTE." :GOSUBL&50

280 MEXTT

290 IFSP=1G0T0O3490

300 PRINT:PRIMT:PRINT

310 PRIMT® YOU MADE" ; : IFTS=0THENFRINT™ WO MISTAKES." :GOTO340
320 IFTS=]1THENPRIMT™ 1 MISTAKE." :GOTO3I40

330 PRINTTS; "MISTAKES."

340 PRINT:PRINT:PRINT® YOUR TYPING SPEED IS APRROX"
350 PRINT:X=TIMWT{(TL/(TT/60)%60) 58} :IFY<1ITHENPRIMNT
360 PRIMNT"™ ":X; "WORDS"

370 PRINT" PER MINUTE." :GOSUB1&S50

380 REM **NEXT EXERCISE#*#®

390 RESTORE:PRINTTS:PRINTUS: PRINT: PRINT

400 PRINT"TYPE:-"

413 IFS<10THEWPRINHT:PRINT"
420 PRINT:PRINT" B TO SELECT AN EXERCISE"

430 PRINT:PRINT" R TO REPEAT THE LAST EMERCISE™ ; PRINT

440 GETAS:IFAS=""COTO440

450 IFAS=" "ANDS<LOTHENS=S+1:G0TO50

460 IFAS="5"GOTO1l750

470 IFAS="R"GOTOS0

480 GOTOD440

490 REM **EXERCISEGeH

=00 DATAL ,ASDFJIKL, 4321567 ,23,A5DF, LEJASDF , LEJASDF , LKJASDF ; LKJ

510 DATAFPDSAJEL,FDSAJKL,FDSAJKL, PDSAJKL, FOSAJKL

520 DATARASDF,LKJ ASDF,LKJ ASDF,LEJ ASDF,LE]

230 DATAPDSA JEL,FDSA JEL,FDS& JEL,FNSA JEL

540 DATASAD DAD LAD ALL,ADD ASK ASS AS

550 DATAASKS ALAS FALL DADS,FLAK LASS LADS ADD

=260 DATAZ;EDFGHJ, 221155,22 ,ASDFGFD, LKOJHJK ASDFGFD, LKJHJE ASDFGFD, LEJHJE
570 DATAPGF JHJ AGF,HJ FGF JHJ AGF,HJ FGF JHJ AGF HJ

580 DATAHAG FAG JAS SAG,LAC HAS GAS ASH

590 DATAGLAD SHAG FLAG LASH,SASH HALL HALF HAG

600 DATADED,ED LED KED,JED HED DED,ED LED KED JED HED

610 DATAE D ELD EED.EJD EHD EAD E,D ELD EED EJD EHD EAD

620 DATAFED LED KEG LEG,ELF ELEK SHE HE

630 DATASEED HEED FEED SHED,FLED HEAD LEAD HELD

&40 DATA3,RTF,111,24,FRF RF LRF;KRF JRF HRF FRF,RF LRF KRF .JRF HEF
650 DATAR F RLF REF,RJF RHF RAF R,F RLF REF RJF RHF RAF

BEE0 DATARED RAG ARE ARE,FAR JAR HER EAR

670 DATARASH REEL REAL MEAR,HARE HARE HERE JEER

GED0 DATARAGED RAKED HEARD LARKS,LARGE LAGER SAFER ELDER

690 DATAFTF TF LTF,KTF JTF MTF FTF,TF LTF ETF JTF HTF

700 DATAT F TLF TEF,TJF THF TAF T.F TLF TKF TJF THF TAF

710 DATATAG TAR THE JET,LET FAT HAT AT

720 DATATHAT TALL TALK TREK,HATE LATE JEST LAST

730 DATATELLS THEFT THERE THREE,FATAL LATER HALTS LEAST

740 DATA4,UJIK,5566,24,KIK AIK SIK DIK,PIK GIK KIK AIK,SIK DIK FIE GIK
750 DATAIAR ISK IDK IFE,IGK I K IAK ISK,IDK IFK IGK I K

TeD DATASIR FIR FIT JIG,AID DID HID IS

770 DATAGIFT SIFT HILL FILL,GRID GRIT SAIL FAIL

T80 DATASKILL STILL RIGHT TIGHT,DRIFT STIFF SILKES JILTS

T30 DATAJUJ AUJ SUJ DUJ,FUJT GUJT JuJ AUJ,SUJ DUJT FUT GUJ

BOD DATAUAT USJ UDJ UFJ,UGT U J UAJ USJ,UDT UFRJ UG U J

B10 DATAUSE DUG RUG SUE,DUE HUT RUT FUR

B20 DATASURE TURF HURT JUST,RUSH TRUE RULE DULL

B30 DATAUTTER USHER USUAL SUGAR,RURAL TRUTH TRUST FRUIT

B40 DATAS,DCYJT,2255,24,J%] AYJ S5Y¥YJ DYJ,FYJ GYJ JY¥YJ AYJ,.5YJ DYJ FYJ G¥J
B50 DATAYAJ ¥3J ¥DJ ¥YFJ,YGJ ¥ J ¥YAJ ¥5J,.¥DJ ¥YFJ YOI ¥ J

B60 DATAYES YET SAY DAY,THY FRY SLY FLY

B70 DATAYEAR YELL YARD GREY,THEY TRAY LADY JURY

BEO DATAYEAST HURRY DIARY SADLY,SILEY FIFTY STUDY STYLE

890 DATADCD CD LCD KCD,JCD HCD DED CD,LED ECD JCD HCD

300 DATAC D CLD CED CJD,CHD CAD C D CLD,CED ©JD CHD CAD

310 DATACAD CAR CAT CUT,CUR ACT ICE ICY

320 DATACITY CALL CAKE CURE,SCAR DUCK EICKE SACE

930 DATACHEER CIGAR CRATE CRACK,TRUCFK THICK TRACE TRUCE

340 DATAG,FVE,111,24,FVF VF LVF EYF,JIVF HVF FVF VF,LVF EVF JVF HVF
350 DATAYV F VLF VEF VJF,VHF VAF ¥ F ¥LE,VEF VJF VHF VAF

960 DATAVAT WVAS VIS VIA,VIE VET REV DIV

970 DATAVALE VASE VARY VERY,CAVE HAVE LIVE FIVE

980 DATAVAGUE VALVE VALID VIVID,VERVE CURVE CARVE EVERY

930 DATAFEF BF LEBF,KBF JBF HBF FBF,BF LBEF KBF JBF HGF

1300 DATAB F BLF BEF BJF,BHF BAF B F BLF,BEF BJF BHF BAF

1010 DATABAG BAT BUT BUY,TAE CAR CUBR TUB

1320 DATABALL BACK BULK ABLE,.STUB STABE GLIE GIRE

1 WORD";:GOTQ3ITO

SPACE FOR MEXT EXERCISE"®

continuad
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standard form of BASIC and should run with
minimum changes on most micros. The only
usual feature is the clear screen symbol in
line 1690. The REM (remarks) statements
show whal each section of the program is
doing — they may be omitted. The program
runs in under 8k. The graphic representation
of the keyboard in lines 1820-1830 may be
omitted if your micro does not have the ap-
propriate graphics characters — the rep-
resentation is for clarity only and can be dis-
pensed with.
Happy key hammering!

Major Variables used in the Program

T8andU$ Title

FPE( ) Text for finger positions

SP Indicates at which point speed
rating is displayed.

S Selected exercise

EX Exercise number

FL% Letters covered in this exercise

FPE Finger position codes

M MNumber of portions in this
exercise

SC scored mistakes this portion

TS Total mistakes this exercise

BT Time started this portion

FT Time finished this portion

TT Total time taken for this exercise

Tl Time elapsed in “Jiffies"

(seconds x 60) since the com-
puter was switched on. If your
micro has not got a facility of
this nature, you can simulate

it roughly by building up a count
and equating that with the
number of seconds that have
elapsed.
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DATABURST BRICK ABBEY ABUSE,CABLE TABLE TRIBE LABEL

DATAT,JHMK ,5556,35,8 K A K 5 K,D F F kK G E,EXEAESEDKFEGLE
DATAKA KS ED KF,KG KJ Eh KE,KD EF KEG EJ

DATALUS AT IF BE,IS5 AS IT HE,HIT BID BUT LAY, DUG FI
OATAJMI AMI SMJ DMJI,FRI GHI JKJ AMJ, SR LMJ FMJ GM
DATAMAT MSJ HDJ MFEJI,MGT M J MAJ M5J,MDJ MFJ MGJ M
DATAMAT MAY MUD MUG,AIM RIM 5UM HUM

DATAMAKE MARE MISS MILE,DUME LAMBEB HEM TRAM
DATAMIGHT MERIT MARCH MADAM,SHAME BLAME FEAME GRIME

CATAINI AMJ SHJ DHJ,FHJ GHJ JHI ANJ,EHJ ODHJ FHJ GH.J

DATAMAJ HSJ HDJ HWFJ,HGJ W J HAJ HSJ,HDJ HFJ HGJ H J

DATANET HUT HAS NIB,AMY IMNE FEM HEH

DATANEAT MWECE NICK LIME,BANE GRIN THIN THAN

DATANURSE WEVER ENIFE THING,BLEMD TREHD TRAIN GHALM
DﬁTha,HEI,33],Ed.SHH WE LWS EWS,JWS HWS SWS WS5,LWS KEWS TS HEWS
CATAW S WLS WES WIS, ,WHS WAS W 5 WLE,WES WIS WHS WAS

DATAWAS WAY WIN WIG,RAW SAW FEW HNEwW

ODATAWILL WITH WHEN WHAT,STEW DREW DRAW FLAW

DATAWASTE WATER WHITE WHIRL,STRAW THREW SCHEW REMHEW

DATASKES x5 LX5S EMS,JXG5 HXE SXo ES,LES KXS JXS HXS

DATAY S XLS5 XKS XJ5,XHS XAS X & HLS,¥K5 XJ5 XHS MAS

DATASIX FIX MIX TAN,LAX WAX SEX VEX

DATAAXLE AXIS EXIT TEXT,FLEX FLAX FLUX CTHUA

CATREXTRA EXACT EXCEL EXERT,EXILE EXIST INDEX SIXATY

DATAS,QRZ, 444,20, ,A0A OA LQA KQA,JQA HOA AQA oA, LOR EQA JOA HQA
DATAD & QLA QKA OJh,;QHA QHA O A QLA QKA QJA OHA QHA

DATAQUIT QUID QUIN QUEY,QUAY QUAD QUAG ROLA

CATAQUACE QUART QUEER QUEEHN,QUEST OUIRE QUILT QUILL

CATRAZA ZA LIZA Kr&o,Jis HIA AZA ZA,LLA EZA JZA HEZI

DATARZ A ILA ZEA ZJA,LHA ZFA & A ZLa,ZKA ZJA ZHA IFA

DATAZEARL ZEST ZIMC HAZE,MRZE LAZY FIZIEZ JALT

DATAZEBRA ATURE HAZEL DAZED,BLAZE S[ZES DIZZY BAIZE

CATA1D,0LF, 778,26, L0L AOL SOL DOL,FOL Go0L LOL AOL,SOL DOL FOL GOL
DATACAL OS5L ODL OFL,5L O L OAL o5L.0DL OFL OGL 1 L

DATAOHNE OWE ODD OFF,WOM LOG HNOT TOk

DRATAOMLY OMNCE OMIT O0ZE,COME COVE LOSE CROW

DATAGTHER OFFER OFTEMN oCCUR, JOLLY WROMG FROCEK FLODD

DATAL L ALSLDLFLGLLLA L= s w AR ey - P T

DATAAL 5i. v #i.,0GL L al 8L,DL FL GL L

DATAR AP SF DP FP GP;P AP SP ¥ F ;

DATAPDA PS5 PD PF,PG PJ PA F5,PD PP

DATAPEN PEA PIT PIP.LAFP TAFP TIP SIP

DATAPAGE PAID PECE PEEP,DRIF CLIF HARF CHRAFP

CATAPEARL PENMY PERCH FILOT,STOOP PROPS DRAPE APTLY

REM **PRIMT FINGER POSITIONSY®

READEX,FLS,FPS,N:PRINTTS: PRINTUS

PRINT: PRINTTAB(12) "EXERCISE" ;EX

PRINTTAB{10) ™ ——==- 0

LF=0:RAF=0:FORI=1TOLEN (FP5)

As:ntnS[FLE.J.lﬁ:;1=vh;LM:D$EFP€,;.13]

[FIl»42NDRF=0G0TOLS90

IFJ1»>4G0T0O1610

IFLF=1G0OTOL1580

PH:HT"h":PH:HT:ERIHT;PH[HT:PELHT:FH:FTLF?IHT' LEFT HAND" : LE=1
PRINT" -t

PRINT: PRINTAS: FP5(J1) : GOTO1&20
?EIHT'h":PRIHT:FHTNT:PHLHT:FHIHT:PRIHT:FRIMTTHE{Eﬂ]*ELGHT HANG™ s RF=1
PRINTTAB [24) ®--====———="

PRIHT: PRINTTAB{20) ;A5 FPR(J1)

NEXTJ . , ’
PE'["‘\I'P‘:".":I"'"_'II-I._::]_TD].EIIPH]HT:HE:';TJ'.F'l-l.l."\l.“ RLGHT HAMD THUMB FOR SPALLE BAR® .
REM **PAUSE ROUTIME®** u‘
PRTHT:FHINT:PHZHTLPEIHT:FH[HT:FHLHT" PRESS SPACE TO CONTIMUE®

GETAS :IFRS<>" "THEN1&ED

RETURHK
REM **INITIALISE*™ P

T o T¥PIWNG PRACTICE™

=" mmm====13"

DIMFPS (B):FPS(1)=" FIRST FINGER" : FPS [5)=FP3 (1)
FES5({2)=" SECOHD FIMGCER" :FRES [G)=FP5{2) |
FFS(3)=" 'THIRD FINGER" :FP5 (7)=FP% (3}
FP5(4)=" LITTLE FIMGER® i FRS (8] =FP5(4)
RESTOHE: PRINTTS: PRINTUS : PHINT

PRIMNT*TY¥FING SPEED TO BE GIVEN:

PRINT: PRINT™1. AFTER EACH PART OF AN EXERCISE
PRINT:PRINT*2. AFTER EACH EXERLCISE | ,
PRIMT: PRINT : INPUT"WHICH HUMH t®eps
gp=yvAL(AS) : IFSPC1ORSP>2GOTOLTH0

;;Ewg-fa-,;mwms:?mw " .REM USE GRAPHICS HERE CREATIVE ADVERTISING

E:;SE: 1QiWlEIRITIYIUIIICIP] ".REM TO SHOW KEYBOARD LAYOQOUT DESIGN ® ARTWORK
PRINT® IB}EIDIEFGIHEI TR LG
FRINT"

PRINT" Izix}jeIvIBIN]I M} . e ;
PRINT® | Cottage Graphics produce Design,
PRINT- e Layout and Artwork for

PRINT: PRINT" THE EXERCISES ARE HUMBERED FROM i g cE g
PRINT:PRINTTAB(12]) ;%1 TO 10." MicraComputer Printout
PRINT: INPUT*"WHICH ONE DO YOU WANT TQ ETART AT ;b5
g=YAL(AS) : IFS<10R5>10GOTO1920

GOTO50 i : BAL
c=cLEAR SCREEN  h=cURSOR hOME If vou require good advertising
expertly produced, call

Denis Appleby on (0635) 201575,

G HIS HER

o
o

COTTAGE &
GRAPHICS LTD
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ATARI HAR DWAHE

410 (Cassetie) ........... el e I RN N
BS0 (AS232 INKBrA0B) .........cc.ocvemvimrsimnsvamrrmrenis £135.00
822 {Tharmal Printer) ..., tarereiennenn. E285.00
&10 (5.25 Disk Drive) et e STl B (ol T Loy |
16K RAM Packs Ex-400 ..., £ 40.00
Mew T e 2 ]
32K RAM Updates for400 ..o, B 59,95
ATARI SOFTWAHE
Star Raidears (ROM) _ . E 2995
Missile Command [H{JM; £ 20,05
Astaroids (ROM) ... £ 29.96
Spaca Irvaders {ROM) B e SR ey
Caverns of Mars (Disk) ... £ 2085
Music Composer (ROM) . £ 32.95
Apsembler Editar (ROUM) ... E 3486
Filol (ROM & Cassette) .... . E 7995
Super Breakout (ROM) € 2985
Computer Chess (ROM) ........coociiciiciiciiiiinen. £ 24,895
E.MI. Dars (Cassetba) .o E1BEE
E.M.|. Snooker (Cassatte] ... SRR DR i [ 1 "
Sub Commander (Cassette) ... E 2005

A.P.X.(ATARI FFIIDGHAH EICHAHGE

Eastern Front {Cassette) . £ 2485
OutlawHowitzer (Cas uE"-"E] E 1395
Avalanche (Cassatle) ... ceeeesanrrinene. £ 13,85
Babel (Casselie) ... ¢k LR B S 127
Anthill (Cassette) E 1395

COMPUTE Magazine:
A 200 pagemagazine that we impod from tha LS A contain
ing articles, programs and raviews of software on the Atari,

PET and Apple. . ; E 2.60 + 55p P&P
Thel'_,E'h-'IF'LITEBmkDfMan e pa e e L s e
The COMPLITE Book of PET/CEBM ... £ 1285

with pleasure

4 FAAAL AT T T ..u.u-\.u-\..u-\.-un.-\.um-.-%
jﬁ .
P = =

ATARI 400 16K RAM ........... £299.00
ATARI 400 32K RAM ........... £379.00
ATARI 800 16K RAM ........... £599.00

BUSINESS SﬂFI'WAHE

Chipsolt Payrall |
Chipsaf Stock Contro

Chipsoft Sales Ledger ...
Chipsoft Purchase Ledger ...

lextwizard (Ward Processar)
Atari Word Processor
VigiCalc

MCroEol BEEIE ..ot re e sanind

NEW SOFTWARE

Crush, Erur’-ble-!‘-lf:hmnp B et e

Richocheat (DVC) .
Crossfire (V)

AliBaba & The ='I-:_I Th SRS [L;lJ
Mizsion Asteroid (D) .
Action Quest 16K .;r_.‘-]
Raster Blaster (O
Frogger (D) o
Warlocks Revenge |:_“
Jawbreaker (OVC)
Pathfinder (O
Andromeda (D) ..
Slarbase | h'pern:n -:D":":l
Slar Warrioe (IVC)

Wizard & The Pnr'-::&-ss | e A I

Thrashiokd (D) .

Irvassan Cricn [EI-*I:J St
Prices include postage & packing

[ i e o I I o e i I B e IR o I T e B I ]

. E149.85

£149 95
£149 95
£149.95

e £ 9985
. E 9995

£109.95
£ 5995

24,95
19.95
24.85
27,90
21.95
24.95
2495
29.95
29 .95
24.95
2995
34.50)
18.85
3450
27.50
34,50
21.85

aiicon Lhip
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Al hardware or software purchased from either of our two
shops comes with our one year direct exchange guarantees,

Visual Display Umils (V.DLULs)
12 inch green screan manitars £ 80,95
12 inch colour manitor E159.95

We also stock Atari T.V. games.

Atari Consales ... E BS.9G
Pacman Carridge . SRR T
Asterold Cartrhdgm ........ccccoiecvemsimceie s rrenessmmneees B 2005
Activision Bamstarmng E 26,85
Activigion Grand Prix E 2695
Jowsticks E 12.00
Paddles . B 1305

Do you have a software problem?

Talk to our Software Dapartment and we will write your prog-
ram lor you.

All programs written in Microsolt BASIC for this Atari 800
Camputer.

Ask about Part-Exchanges

302 High Street, Slough,
Tel: Slough 70639

50 Landon Aoad, Kingston upon Thames
Tel: 01-549 6655
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J. R. Tolkien fans (believe me, I'm one -
which might explain the curiosity of what fol-
lows) will have to forgive my arrogance in
dozing off the other evening and dreaming |
was none other than the master himself.

Everything was a little hazy, but | was cer-
tainly poised, pen in hand, over a clean sheet
of paper. Then, as | watched from some-
where outside myself, | slowly began to
write...

! know of a group known as Skaer! Hetup-
moc who live in a country which is (or rather,
was) green and pleasant bul just the finiest
hit dull. Until but {for this is how they measure
their time) a few sraey ago, life stretched out
monotonously for the Skaerf Retupmoc.

Interestingly, the Skaerf Retupmoc are not
numerdus compared with all in the land. But it
is said (by themselves admittedly) that they
are visionaries, seeing ten (o twenly sragy
hence.

In that time, they say, nearly all will become
Skaerf Retupmoc (or possibly Sresu Retup-
moc, for it is only a question of degree), far
the retupmoc (an artifact from which the
skaerf get their name) will be in the dwellings
of nearly all, resting alongside the sertnec
cisum (another artifact which nearly all the
people possess), and the pleasure level of
life will increase thereby:.

But | digress. One day, all was changed for
the Skaerf Retupmoc when they heard of
giants who made many and varied types of
retupmoc and lived in countries across the
sea. These couniries were many leagues
away, but still close enough for the seven
league boots the giants wore to carry them
easily across the water.

It was not long before some giants came
and, though they mostly proved benevolent,
they did have one or two rather unpleasant
failings as far as the Retupmoc Skaerf were
concerned, Indeed, they were more than a
failing, they were the worst possible sins.

From one thing, the first giants did indeed
produce many diverse and wondrous retup-
moc, but the instruction tablets which ac-
companied them might as well have been
written in a foreign tongue for all the skaerf

could understand them. Worse, the giants
promised goodies of various kinds, only to
braak their prormises later. Perhaps most evil
of all, the giants produced retupmoc only to
replace them later with different refupmoc
which bore no relation to the first ones.

Quite quickly the Skaerf Retupmoc be-
came disillusioned. It seemed that few of the
giants could be trusted. Thus it was, when
rumours of yet another giant's arrival were
whispered, together with tales of goodies the
like of which had never been seen before, the
Skaerf Retupmoc looked very disbelieving.

It seemed these new giants were brothers,
and known collectively (for they were
Siamese twins) as Sorb Renraw.

Sorb Renraw was (or perhaps it should be
were) known to be benevolent too, and it
seemed that he (or they) planned to send a
new-born son named [rata to converse with
the Skaerf Retupmoc, and even to make
many new Skaerf Refupmoc of those who
were still unknowing of the refupmoc magic.
Irata was to stay with Sorb Renraw's good
friend (or so it was said) Liosregni, and from
Liosregni's castle to the north of Nodnol, Irata
would venture forth and speak to the Skaerf
Retupmoc in their thousanas.

Alas for the Skaerf Retupmoc, it seemed
after a period that this too was but a shallow
deception. True, Irata did venture forth and
conversed with over 6,500 of the people,
some of whom were aiready Skaerf Retup-
moc and many who were not. All of whatever
sort, through accepting Irata’s token (which
came in two sizes and several variations), be-
came known as Skaerf Retupmoc Irala.

But for the most part Irata made little impre-
ssion on the non-skaerf and only slightly
more on the Skaerf, which displeased Sorb
Renraw a very great deal — indeed, some
said he was hacked off, an odd phrase the
Skaerf Retupmoc also used but in a different
way.

Sorb Renraw began to look suspiciously
across the water at Liosregni, for he had a
growing feeling that Liosregni had insuffi-
cient interest in introducing Irata to enough

people.

| losregni protested innocence and, if was
said, offered all manner of explanation, out
none was good enough to satisfy Sorb Re-
nraw.

Had not Irata already proved popular with
many, many thousands of Sorb Renraw's
own countrymen? Was not Irata totally uniike
any other, with many more facets to his being
than the average Skaerf Retupmoc would
ever know? Did not Irata have beautiful tab-
lets of instruction, which even the most nerv-
ous of non-skaerf could comprehend?

Perhaps, thought Sorb Renraw, Liosregni
was not handling the arrangements as Sorb
Renraw would have done, and no sooner had
he thought it than he became convinced of
the truth of the matter.

So it seemed there was only one thing to be
done. He, Sorb Renraw himself no less,
would cross the water and personally guide
and control Irata’s destiny. He would carry
with him all the goodies that Llosregni
seemed to have overlooked, he would smile
and bearm and show and tell; he would open
his purse and spend many gold pieces
(much more than Liosregni had seemed wil-
ling to disburse); and he would bring Irala to
the masses.

And so Sorb Renraw arrived in person. it
was a guiel, almost secret affair. There was
no sounding of brass, but the differences be
came apparent almost immedialely

Llosregni, for instance, vanished almost
without trace, save for great riches which it
was said Sorb Renraw had passed into Lios-
regni's hands. Quite why these riches were
passed none knew, since was not lrata the
lawful son of Sorb Renraw (and much be-
loved for he earned great sums for Sorby Re-
nraw in their home country). Perhaps, it was
said, the riches were for the introductions
which Llosregni had already performed, few
though they were in Sorb Renraw s eyes.

Whatever the truth of the matter, Sorb Re-
nraw moved into Llosregni's castle north of
Nodnol, where he planned to live temporarily
while an even more splendid abode was
readied for him in Notrepla, which was more
central ot Nodnol, not in the jungles o the

Horses which actually gallop! From the APX collection of demo programs.
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'd himself testing Atari’s program exchange software.
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north, and thus true fto Sorb Renraw's image.

And Irata? What became of him? Did he
become known to many who were not as yet
skaerf? Was his carefully designed raiment,
his beautifully honed manners, his simplicity
of speech and usage, his friendly approach,
of great and lasting appeal to the non-skaerf?

Ah, my friends, this is where we must wait
o see, .for this /s a fable which is not yet
finished....

And then | woke up

MNow you'll appreciate that all of the above
was the merest frothy diversion; dreamt dur-
ing a desultory doze, with no connection at all
with Atari home computers. And yet there
are, | suppose, certain parallels. Perhaps the
most striking is what you and | are going to
see over the months to come as Atari gets
into its stride.

And to that extent, |'ve been having a very
close look at something which is currently un-
ique to Atari, the Atari Program Exchange,
which is known as APX for short.

Actually, the name’s a bit misleading, be-
cause at first sight it suggests there's some
sort of swap element involved. You know the
sort of thing: you send a good program in and
you get a bad one back.

Mot so in the case of APX, the concept and
name of which is presumably derived from
the PX of American Forces' bases. We call
the same thing over here, from which you'll
gather the PX is a sort of low-cost shop, run
for the benefit of those qualified to take ad-
vantage of it. And that's exactly how the Atari
Program Exchange works too.

How APX works
To explain the idea fully, let me quote from the
Atari APX Catalogue:

“Atari created the APX to distribute user-
written software for Atari home computers.
The goal is to increase the usefulness of Atari
computers by building a library of high-qual-
ity, imaginative software appealing to users
of various ages and with differing needs and
interests.

Atari offers this software quickly and inex-

pensively By using simple packaging, relying
on user instructions written by the software
author to APX standards, and foregoing fol-
low-up support. In many cases the program
author provides the follow-up support; the
(catalogue) descriptions indicate when an
author suppors a program. The descriptions
include both a program'’s strengths and its
limitations, so you know what to expect.”

MNow there's no doubt at all that Atari's arri-
val in the UK as a distributor of their own pro-
ducts in their own right is a very important
event indeed for anyone who's thinking of
buying a computer, or changing their exist-
ing model for another.

The one remark that's often made about
this or that micro is "but there doesn't seemto
be much software for it.” In many cases thisis
true and all too often it stays true for an inex-
cusably long time. It's frustrating and infuriat-
ing. I's also stupid because it's Catch 22 in-
carnate.

Software sells hardware

One axiom in the computer world — and it was
never more true in the micro world — is
"software sells hardware™. There'll always be
those hardy souls who buy when a machine
first appears, but there'll be more who wait
until it seems that there's an adequate
amount of software to support it.

For some reason, the APX programs
seemed never to be available until Atari
themselves arrived to market their own pro-
duct in the UK. Don't ask me why — | don't un-
derstand it.

Thus there were only the fully-packaged,
relatively expensive, Atari-written programs
available. They were (and are) good, very
good indeed, but they weren't enough.

Programs galore!
Mow the full range of APX programs is about
o be available, and that's going to make a
dramatic difference. (True, some APX prog-
rams were available before from indepen-
dent “grey” importers but at what seemed
like very inflated prices.)

But how good are the APX programs?

We've seen so-called “program libraries” be-
fore, and the material in them has always
been of, how shall | put it, not hugely profes-
sional quality.

Well, I've had the opportunity over the last
few weeks of testing, examining, using and
playing with a large number.of the APX prog
rams, and | have to say right now that, by and
large, I've been very impressed.

There's no way | can review everything in
the APX catalogue here (there are over 100
programs listed and described in the Spring
1982 edition), but let me mention a few

Six different categories

They come under six categories: "Personal
Finance and Record Keeping', "Business
and Professional Applications”, “Personal In-
terest and Development”, “Education”, “En
tertainment” and "System Software"

For purely personal reasons, the program |
like the most is in the "System Softwarae"
category. It's a screen-to-printer dump utility

The Centronics 739 printer (supplied by
Atari's previous agents, Ingersoll, in place of
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An orthographic equatorial map produced from the APX Mapware program, using the APX Screen Dump.
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the Atari 825 printer which seems to have
mysteriously disappeared from Atari's
catalogue for the moment), is capable of
high-resolution graphics printing.

Since the Atari computer is also capable of
the same thing, it's marvellous to have a utility
that allows anything on the screen to bDe
dumped to the printer by simply pressing
“control-P". The quality of the end-result is
fairly evident from the reproductions with this
article.

It boots itself into memory and stays there
undisturbed until you power-down, so it can
be thought of as an ever-present ulility, to be
activated whenever needed.

It's only available on disk and needs 24K of
memory to run, but anyone with a printer is
virtually certain to have a disk unit and
enough memory. Price in the UK should be
around £10.00 which gives you a good idea
of the value you'll get from APX.

Entertainment’s not forgotten
In the “Entertainment” category, let me men-
tion two programs: Chris Crawford's eye-
popping “Eastern Front” and William
Graham's scarey “747 Landing Simulator'.
“Eastern Front” is a war-game which re-
creates the German attack on Russiain 1941,
The graphics are mind-blowing — there really
is no other word for it. If you want to see the
extraordinary effects Atari {and that's your
Atari, if you have one) can produce, see
“Eastern Front”. It's available on cassetle or
disk for about £22.50, and runs in 16K for the
former or 32K for the latter

Bill Graham's “747 Landing Simulator”
puts you fair and square in the pilot’s set ofa
Jumbo, and invites you to see whal the pilot
sees while you (because you're the pilot)
bring the plane in. It's immensely compli
cated: totally terrifying; and convinced me
after I'd written off God knows how many air-
craft that the RAF was right when they de-
cided that flying wasn't for me. It's available

FAMILY USE
UsSHAGE COST
EXPENSE
SPrackt

Now cuoumpare tThe

relative
of each Cchoice for each

3TRUCTEID

Based on informati
most logical choic

on
e

The result of a full family decision — we'll go on holiday and no arguments!

an cassette or disk, will cost approximately
£14.00, and you'll need 24K in either version
to take to the skies.

Withdraw this program!
While on games, I'd like to bash out with a
brickbat aimed fair and square at Alan New-
man's "Domination”. The APX catalogue bills
it as “a game where greed, cunning and
ruthlessness can work to your advantage.”
The catalogue also says it's “recommended
for ages 12 and up”. Leaving aside the ques-
tion of whether it's a good thing to encourage
12-year-olds to be greedy, cunning and ruth-
less, the heart of the game involves compet-
ing for world power via economic means and
(my italics) nuclear or conventional warfare.
I'm no wild-eyed pacifist, but neither am |
terribly keen on the next generation growing
up to believe greed, cunning, ruthlessness
and nuclear weapons are the answer o the
world's problems. It's all made worse by the
thin disguises given to the names of the
countries which figure in the game.

wizights
attrabulie.
Higher numi:ers mean more desirable.

Press [[(AFNA] to proceed.

The APX Decision maker can help avoid family arguments! This shows the

process half completed.

In my view, Atar should withdraw this
game from the APX catalogue. | have few
complaints about its programming, but | sure
as hell feel strongly about the appalling in-
sensitivity and bad taste demonstrated in its
prasentation and description. The fact that it
earned first prize in last autumn’s Atari-spon-
sored APX competition, and that the write-up
on another program (“Letterman”) says “has
it ever bothered you that a game as fun as
Hangman hag a violent underlying premise?"
makes it all the more obsene.

Make a map of anywhere!

Now let's move on to two programs in the
“Education” section: "Mapware” from Harry
Koons and Art Prag, and the beautiful "My
First Alphabet” from Fernando Herrera

Messrs. Koons and Prag deserve an ac-
colade supreme for a masterly bit of prog-
ramming and efforts which must have taken
them close to the edge of insanity.

“Mapware” comes on two disks (so of
course you need a disk drive to use it), and
will draw a map of any part of the world in any
of four standard mapping projections — cylin-
drical, azimuthal equidistant, orthographic
equatorial, or perspective.

All you need to input is the latitude and lon-
gitude of the place you're interested in and
prestol the map is drawn in high-resolution

It's all done with a clever program and
2 000 — yes, 2,000 — co-ordinates in data
form on the second disk. The thought of en
tering that lot makes me blench. You'llneed a
disk drive to run it, of course, and a full 40K of
RAM. | recommend it very highly, especially
for teachers, and at about £17.00 for both
disks, it's very, very good value for money.

The $25,000 prizewinner

Which brings me to Fernando Herrera's "My
First Alphabet”. Every quarter, Atari give &
prize for the best program submitted (this is
in addition to the royalties program authors
get from sales).

Then every year, Atari now give a grand
prize of $25,000 for the best program of all.
"My First Alphabet” took it last year and one
viewing makes the reason why very clear.

Amazingly, Fermando Herrera first bought
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MicroComputer Printout July 1982




5.7 million reasons why the Atari Home
Computer is something to see. The display
screen used with our computers is composed
of 192 horizontal lines, each containing 320
dots. Delivering colour and luminosity
instructions to each dot for a second requires
; | _ 3.7million cycles...alot of work for the normal
MEaSaRE 3 . ’ ' + 6502 processor.
oS LEEE =5 i o That'’s why the Atari computer has
ST . MOTES RCaEe Bl i i equipped its 6302 with its own electronic

CEsAF. A . 40 rea assistant. It's called ANTIC, and it handles all .
the display work, leaving the 6502 free to
handle the rest. What this means to you is
uncompromisingly spectacular display
capabilities without loss of computer power
needed to carry out the demands of your
program.

That's a quality you just don't find in
ordinary home computers. And it’s one of the
reasons some computer experts say that
Atari computers are so far ahead of their time.

There’s more...which is what youd
expect from Atari Language. The Atari Home
Computer uses several programming
languages to give the user maximum control

F e of its extraordinary capabilities. PILOT,
i Lo o SAS ] Microsoft BASIC and Atari BASIC are under-
stood and spoken by the Atari computer.
EUROPEAN COLUNTRIES You'llalso find ourAssembler Editor cartridge

3 AND CAPITALS 3 indispensable for machine language
L BUnitra programming.

Sound. An Atari computer has foursound
generators, or voices, activated by a separate
microchip. This leaves the principal micro-
processor chips free to perform other tasks.
And you can take full advantage of this capa-
bility which is designed for easy programming.

Change. Atari Home Computers have
been designed tomake change and expansion
Star Raiders Furopean Countries easy. The Atari computer has a modular
operating system thatcan beeasily t't—,‘p];]n:, edas
R L Tt new technology develops. If you need it,

. MEemOory expansion requires no more than
e ®iee 18 inserting additional RAM modules* And the
Atari ROM cartridge system also makes it easy
to change languages. In short, your Atari
computer won't become obsolete by future
developments...because it already
incorporates the future.,

Sharing. To learn more about the
amazing capabilities of Atari Home Compu-
ters, either visit your local dealer or fill in the
coupon below,

Missile Command Bask[hall

THE GRAPHIC DIFFERENCE BETWEEN
ATARI COMPUTERS AND ALLTHE OTHERS.

* Atari B0 eomputer only

T B T T T T T T T \ e ]
il AN Please send me FREE a brochure, price list and the address

\ of my nearest stockist. I

\ Name l
o \ Address
W
;ﬂ%ﬁ_‘ \ AR L e T L B
"tLﬂ.n I]]Lﬁ‘:ruﬂllmm] (UK) Inc.

S ,;" PO Box 59, Alperton Lane, A I ARI
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December 1979

PET in education - Survey of
Business Software - Double
Density Plotting - Jim Butter-
field Interview - Photography
Course review - The Changing
Face of Commodore - Read/
Write : Your questions ans-
wered® - Hotling News & Pro-
ducts* - Pets & Pieces column®
- Peeks & Pokes : gossip”
Starred'iterns indicate regular
fealures also appearing in
subsaguent ISsUes.

January 1980

PET in Public Relations - A Visit
to the Commodore - Compu-
Think Disk Drive evaluation -
Survey of Programming Aids -
PET's Video Logic - WordPro 1l
review - Modular Programmin
(article & listing) - Basic RO
addresses.

Feb/March 1980
EFEE:h Synthesis on PET -
itchHiker's Guide to PET : Re-
view - Commodore 3050 Disk
*Drive evaluated - PET Games :
report - New Approach to Sub-
routines - Tokens in Basic - Pe-
taid review - Analogue to Dig-
ital devices - The PET Key-
board.

April 1980
Commodore Printer evaluated
- Commodore's New Technol-
ogy : report from USA - Kit
Spencer Interview - PET as Se-
crel Agent - Assembly Lan-
%uage programming aids -
ommodore  Assembler re-
viewed - 6502 Assembly Lan-
guage Programming - Book re-
view - Tommy's Tips* : Soft-
ware problems solved.

May 1980

Personal Electronic Transac-
tions® : Formaltting numbers -
Hardware Repeat key : review
- High Resolutiofi Graphics :
Heview and User Report -
CompuThink BOOK. disk drive :
lest - The Game of LIFE - PET
User Groups - Educational
Software reviewed.

June 1580

PET Show Guide - BO50 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 ; |isting.

September 1980

Cobaur 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

By Dl i |
At ey - vy Aol PE T

CEE e et Citaban .
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January 1981

How to convert programs from
old to new ROMs and back - Is
0OZZ the best information han-
diing program yet? - How to
choose a printer - Critical
Guide to Printers - Commo:
dore’s 1 megabyte Disk Drive:
what it is; how to use it - Can
computers teach Birth Con-
trod? - Random Access for PET
disks - Fast Graphics Tech-
nique explained: full listing -
How | developed the Stringy
Floppy!

MECHOCOMPUTER F
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May 1981
Why VIC is the Best Home
Computer yet - How to Protect
Programs against Piracy -
Screen Scralchpad program
listing - Interfaces Explained -
Critical Guide to Computer
Books - Animating PET (with
Bmgram listing) - My First Four
ays with VIC - Pilot language
Explained - How 1o use sub-
routines. - plus software re-
ViEws.

=

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 Commaodore'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 funchion -
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 Warks Il - The Great
Computer Race: game
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August 1981
Looking for Lucan: our pro-
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 lests the
Bionic Briefcase - Howto Buy a
Printer - Sorts Explained - PET

- How BASI orks
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November 1981
What computers will look like in
the future — PET's Screen
Editor — All about Hard Disk —
Programs that write Newspap-
ars — The Truth about Compu-
ter Dating — Software Buyers
Crib Sheet — Which Computer
Should | Buy? — Developing a
ames program — Peripherals
orf Apple — Son of VisiCalc
What use is Sinclair's 1K of
RAM?
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December 1981

The Top Ten Micros — Micro-
computer Crime - Investigation
—~ Do Businesses nead 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.
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January 1982
All about Colour Graphics -
What are Networks? — How to
buy a Business System -—
Warking from home with a
micro — DY, Business prog-
ramming — Converting BAS
pragrams — PET Music — Apple
Word Processing — Life game
for  Sinclair Chessboard
raphics on VIC — Features on
%sbc:rne 1 and Sirius 1.
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February 1982
How microcomputers are
evolving into Robots — Con-
sumer test on B 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-B1 — Greal
Computing Disasters — Cus-
tom Characters on VIC




Feb/March 1981

What will VIC be like? - VisiCalc
and how to usea it - Easler disk
handling with Turnkey ROMs -
All you need to know about
communications - Reports on
eight communications pro-
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?
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ril 1981
at Commodore didn't tell
ou aboul the Super PET -
uide to Business Software -
How to buy a computer - All
you need to know about multi-
user systems - MUPET profile -
Report on the Mu{ti-F"ET Sys-
tem - How to use cassette files
- VIC in Vegas - The Great
Computer Quiz - Inside the VIC
- Can a Computer Teach you to
Type? - PROKIT: programmin
aid for business users - LIS
program for non-PET printers
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September 1981
Computing on Citizens Band
Hadio — Do You Need Disk -
How much does Big Brothar’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 towrite structured prog
rams — Computer writes Daily
Mewspaper.

October 1981 -
Computers That Talk — Which
Computer Should | Buy? — The
Maughtiest Program in the
World — |IBM's Personal Com-

uter — Beginners Guide 1o

arsonal Computing — What is
CPM? — How the KGB Steal
Chips — Graphics for Sinclair
ZX-B1 — Anatomy of a Mic-
rocomputer — Daisywheel Dual
— Computer Psychiatrist prog-
ram listing.
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April 1982
Energy crisis simulation —
Computers in the movies -
Artificial Intelligence. - How to
buy a Sales Ledger — Solicitors
- Application special — Hi-res
raphics for VIC - Spelling
orrector 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
ocbsolete all other micros?
Decision Maker program list-
ing

May 1982
The Computer in your Pocket
Computers in Politics — Unveil-
ing the TI9%9/4A - — BASIC
compilers for PETs — How to
Buy a Furchase Ledger -
Program Documentation -
Energy Crisis listing — ZX81
utilities — Computer fraud in-
vestigated — Anagram Cracker
Micros in the surgery — More
Officicial Computer Jokas

June 1982 Binder

Sinclair Spectrum Scoop — The
BBC File — Electronic mail —
Pocket Power - the Sharp
PC1500 — How to buy a Nomi-
nal Ledger — Benchtest on
Cray 1 — Discounted Cash
Flow listing — Money manage-
ment on ZX81 — Hardware:
How it works — Enhancing PET
BASIC — Can a micro replace
an Estate Agent? — Arrays for
beginners and experts.
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Having looked at the ‘black boxes’ that
make up the internals of a microcompu-
ter, this month Chris Preston shrinks
to microscopic size and explores the in-
side of a microprocessor.

In the last article in the current series, we will be actually delv-
ing inside the processor itself. This may seem a little extreme
to readers who perhaps shudder at the thought of even peek-
ing inside the lid of their computer, but it isn't as bad as all
that. Obviously, we do not expect our readers to be designing
their own processor chips; not even MicroComputer Printout
could teach that in a single article! However, we do hope to
remove some of the mystique surrounding that ultimate black
box, the Central Processing Unit.

In last month's article, we looked at a simple block diag-
ram of a computer, and we saw a box labelled "Processor”,
with three buses coming out of it, the Data Bus, the Address
Bus, and the Control Bus. We know that when the processor
is executing a program it is continually fetching instructions
and data from memory, and maybe writing data back again
So what happens inside the processor, and how does it inter-
pret its instructions?

Fig. 1 shows a block diagram of an imaginary processor
It is quite a simple unit, having only an accumulator, a stack
pointer and program counter. A practical processor would
possibly have several accumnulators and some index regis-
ters

Arithmetic Logic Unit

The work horse in the processor is of course the arithmetic
and logic unit, usually called the ALU for short. This is where
all the actual processing is done: addition, subtraction, shift-
ing and so on. The ALU also contains a number of flags, (a
flag is nothing more than a single bit which signifies the status
of some operation), zero, sign, carry etc. which provide extra
information on the results of calculations. In our little proces-
sor, all calculations are carried out either in memory or in the
accumulator.

The address bus is controlled by the Next Address Re-
gister, NAR. This takes its value from either the Program
Counter (PC), Stack Pointer (SP) or from the data bus. We will
see exactly how it works a little later on

The program is actually decoded and executed by the
Instruction Decoder (ID), which fetches instructions from the
program memory, decodes them and passes the necessary
commands to the Contral Unit (CU). This decoding is done
under control of a microprogram. The instruction decoder Is
in effect a computer within a computer, with its own program!
The main difference between the microprogram and the nor-
mal computer program is that whereas a program is sequen-
tial, each operation (A=15"B) having to wait until the previous
operation is finished, a microprogram is parallel. For exam-
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ple, many instructions In a microcomputer occupy several
bytes, so the instruction decoder can increment the program
counter to fetch the next part of the instruction while at the
same time the control unit is setting up the ALU to execute the
instruction

Instruction

Register I

Instruction

Arithmatic

Decoder

AW

Figure 1

Instruction decoder

Before we look at some simple instructions, let us break down
the process of executing an instruction. The first partis thein-
struction fetch, where the processor reads the opcode from
memory and decides what to do with it. To do this, the instruc-
tion decoder moves the contents of the program counter into
the next address register and sets the R/'W line high, to tell
memory that it wishes to read it. (If you do not understand this,
go back to last month's article). It automatically increments
the program counter to point to the next memory location.

At the same time it sets up the instruction register to read
the opcode. When this arnves, it is held in the instruction re-
gister while it is being executed. This is called ‘latching’, and
is necessary because the contents of the data bus will
change during execution,

The instruction decoder then looks at the opcode and
decides what to do next. The instruction may be a single byte
instruction such as CLC, which clears the carry flag, in which
case the instruction can be executed immediately, without
having to read any more data from memory. Usually though,
the instruction needs some data, in which case the program
counter is moved to the next address register (and in-
cremented automatically again) and the byte or bytes of data
read. As an example of a two byte instruction we have LDA

" WORKS ™

#15, which loads the number 15 into the accumulator,
Having fetched and decoded the opcode, the instruc-
tion decoder finds that it needs a byte of data, soit executes a
‘memory read’ cycle, moving the program counter to the next
address register, then reading the value, 15, which is loaded

Data Bus

Stack Pointer

Fmgrum
Counter

MNext Address
Registar

Address Bus

into the accumulator. Again, the control unit performs several
operations in parallel: setting up the address from the prog-
ram counter and telling the accumulator to read the data bus.

Temporary register

In a program, the LDA #15 which sets a value in the ac-
cumulator, might well be followed by a STA 2000, which
stores the contents of the accumulator in memory location
2000. How is this executed? After the instruction has been
decoded, the decoder knows that it has to fetch an address,
which occupies two bytes in a typical 8-bit micro, so it now
has to execute two memory read cycles, one to fetch each
byte. As each byte of this address is read from memory, it is
stored in the temporary register. The next part of the instruc-
tion moves the contents of the temporary register, 2000, into
the next address register and issues a write command, telling
the accumulator to put its contents onto the data bus. This
data is then accepted by the memory.

It is about time the ALU did some of the work round here,
so let us look at ADD #5. This instruction adds 5 to the con-
tents of the accumulator. After the decoder has decoded the
opcode, it again passes the contents of the program counter
to the next address register, incrementing the program
counter at the same time, and reads the operand, 5. This data
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WORKS

Is now loaded into the ALU, and the control unit tells the ALU
io add it to the accumulator, and pass the results back to the
accumulator,

The fact that the contents of the program counter are in-
cremented automatically whenever its contents are read
seems to be a good thing, but can you think of any occasions
when this would waste time? When the processor executes a
jump instruction, or a call to a subroutine, or in fact any in-
struction which causes a break in the normal program flow.
This is because when the processor has finished decoding
the instruction, and read all the operands, the program
counter points to the next instruction after the jump instruc-
tion, but then the contents of the program counter are over-
written, which causes the jump to take place. However, if you
look at any progam, the number of branch type instructions is
very small, so the cost here is small compared with the sav-
ings involved in all the non-branch instructions.

Machine cycles

Here is a table of a short program run, showing the contents
of the data and address lines as each machine cycle is exe-
cuted. We are using 6502 mnemonics, which will be the most
familiar to our readers. All values are in hexadecimal

Address Data Assembly code Machine code
1000 A9 LDA #15 MR OPC
1001 15 MR

1002 AD STA 2000 MR OPC
1003 00 MR

1004 20 MR
2000 19 MW
1005 18 ELG MR OPFPC
1006 6l ADC 1500 MR OPC
1007 00 MH
1008 15 : MR
1009 4C +  JMP 3000 MR OPC
1004 00 MR -
100B 30 MR
3000

MR — Memaory read

MW — Memory write
OPC - Opcode fetch

So we see that, even though our model was quite simple,
we can use it to show most of the features found in the current
range of 8-bit microprocessors, with the exception of indexed
addressing modes. See if you can work out how a JSR and
RTS combination would be executed. If you want to, you can
add some index registers in between the temporary register
and the stack pointer. In fact, most of the simplifications we
have used in the model are 'practical’ ones, rather than
theoretical’, that is we have left out multiplexers (a buzz word
meaning switches) to isolate the various parts of the proces-
sor from each other and the outside world, and drivers, which
allow the various internal registers to push their signals out to
the rest of the computer without tiring themselves too much.
These are not important when it comes to understanding how
the thing works though, so why not leave them out.

This brings us to the end of our short series on computer
hardware and architecture. If there are any other areas of
computers on which you would like to see an article, why not
put pen to paper and let us know about it?
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Pall Mall, you get more than just a new machine. The
staff are computer professionals recruited from the
mainframe world who really understand how to apply a
computer to solve business problems; they know about
the pitfalls and will guide you round them. |f thereisnot a
standard set of software packages that exactly match
your requirements, then they will carry out the necessary
tailoring or will commission a consultant on your behalf if
totally new programs are needed.

The ACT Sirius 1 is a welcome arrival on the small
computer scene with its 16-bit CPU, 128K bytes of

memory and 1.2 megabytes of disc storage. The green
screen, separate keyboard, Microsoft BASIC and CP/M
86 are all included in the price — which 15 a modest
£2 395.00. The Micro Metworks service, advice and
support are thrown in for free.

We also have Piiceon, Superbrain and Compustar in
stock at very attractive prices, together with a full range
of supporting peripherals and software.

MICRO NETWORKS
60 PALL MALL LONDON 01-833 3701



How to make the best

home computer in the world

even better.

Peripherals to tur a powerful computer
into a[;up er-computer for the profe sgional.

With VIC, you have the finest home computer
money can buy. And the more you use it, the
more you will ask it to do.

Pretty soon, you'll want to extend VIC's vast
potential to the full; and there is a wide range of
VIC peripherals to help you doit.

Disk drives, disk-based software, a printer,
cassette unit, joysticks, paddles—with these,
VIC computing becomes total computing: giving
you true professional power and capability.

'We describe the major units here; projects
also underway include a Prestel/Tantel adaptor,
voice synthesizer, robotic interface and much
more besides.

VIC PRINTER

The VIC Printer,

like all VIC peripherals, offers a very high speci-

fication at a very competitive price.

It will print programs, letters, business data,
graphic displays and so on.

Its main features include: 80 characters per
line * Tractor feed dot matrix - 30 characters per
second print speed » Full alphanumerics and
graphic printing * Double-size character
capability « All cables and leads.

VIC FLOPPY DISK UNIT

The VIC single-drive Disk Unit provides a
fast, accurate and efficient means of storing and
retrieving data and programs.

Together with the Printer, it transforms the
VIC 20 into the ideal system for the small
businessman or serious computer programimer.

Features include: 174,848 bytes capacity *
Uses soft-sectored standard 54" single densit
tfloppy disks * Direct | |
interface to VIC - it et ¥
Direct
compatibility
with Printer »
Intelligent
system in-
dependent
of VIC.

(VIC RAM not required to
run it).

EXPANSION MEMORY CARTRIDGES

Special plug-in cartridges are
available to expand VIC's g
memory. 3K, 8K and 16K .

RAM packs plug directly E=———x—
into the computer. T e

A Memory Expansion ——
Board is also available
to develop VIC's capabilities to the maximum.

_Se———
1

For full details of VIC 20, its peripherals and
software, and a list of your local dealers, contact:
The Commodore Information Centre,

675 Ajax Avenue, Slough, Berkshire.
Tel: Slough 79292.

c: commodore

VIC20

The besthome computer in the world.




FINANCIAL
MODELLING

What is Financial Modelling and who uses it?
Is the ‘Electronic Spreadsheet’ a new idea—or
has it been borrowed from mainframe com-
puting? Which of the VisiCalc look-alikes is
easiest to use? John Gowans looks at the
history and likely future of this popular applica-
tion.

MicraComputer Printout July 1882




State-of-the-Art Report:

“Be that bill our sign of parting, man or fiend!”
| shrieked, upstarting —

“Get thee back into the tempest and the
Might's Plutonian shore!

Leave no VAT forms as a token of that lie they
soul has spoken!

Leave my loneliness unbroken! —and quit the
bust above my door!

Take they claws from out my wallet, and take
thy form from oft my door!”

Quoth the taxman, “Nevermore.”

(With suitable apologies to a certain Mr E.A.
Poe, and a reassurance to the editor that the
copynght has run out — | hope.)

As the end of the tax year rolls inevitably
round each spring, the average
businessman's fancy lightly turns to
thoughts of how the hell he is going to pay
the bill — and of how to work out if tax
changes in the Budget are going to have any
effects on his business for the next 12
months. Those thoughts often run along E.A.
Poe lines, and | have always thought that if
Poe was, say, an estate agent, today, he
would have written just the lines produced
above. He would also have been one of the
first in line for a micro and some financial
modelling software, if he could get his mind
off mysterious black birds for a while.

For financial modelling is a wonderful
computer tool for calculating the effects of
tax changes, price rises, orfallsin sales on a
business, and producing the five year plan
to make the best of things. Come to think of
it, Stalin could have done with a financial
modeller toc. If the grain harvest falls 40%
below target, how big does the purge have
to be?

Simulations
All this historical perspective stuff is an indi-
rect — very indirect — way of saying that finan-
cial modelling, or computer modelling in
general, has not sprung fully-formed from
the loins of the microcomputer. One of the
first things people did with computers was to
set up models of various systems, shove
various bits of data into the model, and see
what came out. These models were no
1:72nd scale Airfix type either, but simula-
tions of national economies or multinational
corporations: an example today isthe Treas-
ury's model of the British economy, into
which the mandarins plug smaller and smal-
ler money supply figures and extract errone-
ous results about unemployment levels. And
just to show that this kind of modelling is not
limited to shifting cash and economic fac-
tors (but mainly cash) around inside a com-
puter, a certain close female friend of mine
at a certain south-coast University com-
pleted her Maths degree by working out a
computer model of the local airport, predict-
ing passenger numbers and flow; here the
varying parameters used were things like
opening a new runway or speeding up cus-
toms clearance and baggage collection. It
must have worked too, since she gota 2.1.
This kind of thing was really only a sideline

though. The main beneficiaries of computer
power in financial planning were the big
companies with complicated structures of
aperating divisions, each with its own finan-
cial peculiarities, where making the wrong
strategic business decision could lose mill-
ions. Trying out strategies on a model be-
came a vital aid to decision-making, and
computer bureaux sprang up with the
software to let the companies suck it and
see. And everything chugged on very hap-
pily, with the big mainframes churning out
the business information and the big firms
busily making the right decisions and raking
in the readies. Then came the earth-shaking
advent of — you must have guessed — the
microcomputer,

“Trying out different
assumptions is what
all this is about — and
if the results all look
bad you can act now
to prevent trouble
later, by cutting
prices or more likely
sacking people.”

And the microcomputer in turn started one
of the most remarkable success stories the
computer business has ever seen...

Meanwhile — if Edgar Rice Burroughs (no
relation to the Motor-City mainframer) can
get away with cliff-hangers so can | — let's
look in a bit more detail at what financial
planning and modelling are all about.

Related factors

This kind of financial software has a lot in
common with the relational database sys-

tems discussed earlier in this series. In any
business there are many factors that need to
be taken into consideration, and these are
interconnected or related in various ways.
For instance, an increase in VAT means an
increase in the sale price of a product, which
from previous experience means that sales
volumes fall dramatically, which in tumn
means that cash income falls, stock levels
rise, the overdraft grows, profits go through
the floor, and so on and so on.

Now in the computer model you can set
up all the vanable factors complete with all
the relationships between them — for in-
stance, cash input = sale price x number
sold. Once all the current figures have been
entered, you can actually start getting useful
results. One typical application would be to
project a whole year's business figures mak-
ing assumptions about things like how much
pay settlements will be and how much infla-
tion will rise. You can then say that with these
assumptions, this is what the result will be at
the end of the year.

Trying out different assumptions is what
all this is about — and if the results all look
bad you can act now to prevent trouble later,
by cutting prices or more likely sacking
people. Whenever some smart-suited shys-
ter tells you that Cosmic Chip Corp. expects
to do $1,000bn. in sales by year-end 1983, it
Is more than likely that he is using a financial
modelling system with some very odd as-
sumptions of his own built in.

This is the heart of the subject, but of
course there are frills you can add. It is
sometimes nice to be able to take informa-
tion from one model and use it to build up
another, or to take the model data and word
process it before printing so that Cosmic
Chip's auditors get a flashy presentation.
And nicest of all, you can use the data in the
model to produce pretty coloured pie
charts, histograms, sales graphs, and other
audio-visual slide fodder.

All this is meat and drink to the big firms
and the bureaux with their big machines,
and has provided the bureaux with a large
proportion of their income for many years.
Then LO! there was VisiCalc, and the picture
started to change.

The editor of this organ — no organ himself
| am pleased to report — tells me that Mic-
rocomputer Prinfout readers know all about
VisiCalc. But for those few people who have
been lotus-eating in the South Seas or de-
tained during Her Majesty's pleasure for the
past few years, let's see how the Vigible Cal-
culator came about.

Electronic sheet

The story starts in 1979, with two talented
programmers called Dan Bricklin and Bob
Frankston working for a Massachusetts out-
fit called Software Arts. They saw the expen-
sive financial planning and modelling pac-
kages running on mainframes and minis,
and realised that at least part of these sys-
tems could be implemented on a cheap mic-
rocomputer. And what they came up with

Was ‘-."isi_f_":aln:, an Apple-based, no-frills fi-
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4 nancial modeller called variously ‘a window

into memory’, an electronic spreadsheet, or
even an ‘electronic sheet’, which | find a
rather disturbing concept. What it offered
the user was an easy-to-use calculating
program, in which a table measuring 63 col-
umns by 254 rows could be filled with al-
phabetic or numeric entries. Each of these
entries could be related mathematically or
otherwise to the other, and changing one
glement changed every other element re-
lated to the changed one.

The rest, as they say, is history. But bear-
ing in mind what happened, perhaps the
most remarkable thing is that Apple itself
turned down the chance to market the pro-
duct, and Software Arts went to Personal
Software of Zanker Road, San Jose, instead.
Mow Personal Software has sold more than
200,000 copies of VisiCalc worldwide, and
those in the know reckon that the program
has been responsible for the majority of new
Apple |l sales. People wanted the program,
and were forced to buy an Apple Il to run it
on, since it was written in 6502 machine
code in Apple format. Poor old Apple — it
could have made even more money.

This meteoric success naturally led to
look-alike products hitting the market, since
the most obvious thing VisiCalc couldn't do
was run on a variety of machines — particu-
larly CP/M machines. Interestingly, as Vis-
iCalc is not exclusively a financial modeller,
the followers fell into two categories; one
was composed of pure VisiClones, mostly
for CP/M, and the other was made up of mic-
rocomputer implementations of the complex
financial planning systems running on the
mainframes. We'll be looking at both typesin
more cetail later on, since there are more
and more of them appearing in the UK every
month.

But meanwhile (again), what were those
big-machine bureaux up to? After all, they
were seeing prospective customers of theirs
being seduced by the mouth-watering idea
of financial modelling on the desktop. What
could they do about it”?

The response of Comshare, which claims
to be the market leader in both software pac-
kages and bureau services for this applica-
tion, was the simple and classic ‘if you can't
beat 'em etc.' Until recently, the cheapest
Comshare financial modelling package cost
around £50,000 and needed a mainframe to
run on; but now the push downmarket is on.

Bureau service

Nigel Pendse, marketing manager for Com-
share's financial planning products in the
UK, is by no means embarrassed by being
dragged down into the micro arena that
other big-machine firms find demeaning. He
feels that the expanding market is big
enough for everybody. “The way we see the
market developing is into various areas —
there are three so far," he says. "There is the
stand-alone microcomputer system, the in-
house mainframe or mini system, and the
bureau service. It's true that the micro pac-
kages like VisiCalc are taking the low end of
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the market, and that the top-end micros are
pushing the bottom end of the mini/main-
frame business. But the mainframe systems
have moved up-market into a different class
of problem, and our bureau services haven't
suffered at all.”

Pendse feels that it is important for Com-
share to get into all three areas, and points
out the company's moves to do just this.
From the mainframe-based Wizard package
the next step was MicroWizard, a cut-down
version for CP/M machines. Then at the be-
ginning of the year came Fastplan, de-
veloped in the UK, which is outwardly very
similar to MicroWizard. "But Fastplan
doesn't upgrade to the mainframe product,
while Microwizard builds up,” says Pendse.

‘“In larger businesses,
it is often useful to be
able to ‘consolidate’
data from different
models; that is, to take
information from
different models and
build it into one big
model.”

After this, Comshare was stuck. Below
Fastplan was the
VisiCalc preserve, and the company just
didn't have the experience o compele
there. But there is always an answer for big
companies in this position; buy one of the
MINNows.

Comshare bought out Advanced Man-
agement Strategies of Atlanta, Georgia,
which already had a distribution network in
the US for its Target VisiClone package. Ac-
cording to Pendse, his company did not
think much of Target and worked with the
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new acquisition to produce the successor.
The result is Plannercalc, which will be avail-
able in the UK soon. Price will be well under
£100. "It is cheaper than VisiCalc, and obvi-
ously we are going to say it's better,” says
Pendse. The original Target is still on sale
from Comput-a-crop in the UK, and Jenny
Wilson's firm will also be selling Plannercalc.
Both are purely stand-alone CPM pac-
kages.

But the original Target will set you back
around £140 — something like twice the ex-
pected price of Plannercalc. True, Target
does have a few features that VisiCalc
doesn't, like a command language that ena-
bles the user to enter relationships between
itemns in the model in a simple and "English-
like' way. But Target's models can only have
a maximum of 1,000 elements, compared
with VisiCalc's 16,000-odd, and each ele-
ment can only have 11 digits compared with
14.

Report generator

The main advantage Target has over the
leader is that it includes a report generator
section. Like the report generators in
database management programs, this lets
the user print out the information in the
model in any way he likes, using whichever
relationships and bits of information he
needs to help with the business decision.
The printing format can be altered to suit the
data being printed as well, but Target does
not support any graphics output from its
models. Apart from this report generator —
and all the mainframe packages have simi-
lar or better ones — Target is very much inthe
VisiClone category. As is the next of the CP/
M look-alikes, SuperCalc from Sorcim Sys-
tems of Santa Clara in California, as even its
(trademarked) name indicates.

SuperCalc is probably closer to the
VisiCale concept than any of the other com-
petitors on the market. Most of these, like
Target, force the user to produce a model on
paper first and then go through a series of
menu choices to build up the model on the
computer. And then all the data has to be
added as well... But SuperCalc lets you put
the data straight into the model's grid dis-
played on the screen, just like VisiCalc; and
aven the commands the user gives the sys-
tem are the same, with the familiar '/ fol-
lowed by a letter chosen from most of the al-
phabet. SuperCalc's grid size is 63 columns
by 254 rows, once again exactly the same as
VisiCalc's.

So what are the differences? Laurie Bright
of LS| Computers, one of the dealers offering
the package, singles but extra user-friendli-
ness, "A Help function is provided, so that
typing in '?' at any stage during work puts
advice about that stage on the screen,” he
says. Hitting ‘escape’ after reading the ad-
vice puts you back into the model exactly
where you were.

Another new and useful feature enables
the user to protect certain fields against ac-
cidental change, and having recently tried
SuperCalc, | can testify that this stopped me
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making embarrassing mistakes on various
occasions.

Help function

Bright's company is also known for selling
WordStar and other products from MicroPro
International, so it seemed reasonable to
ask him whether he had taken a look at any
other financial modellers for CP/M — particu-
larly MicroPro's own, inevitable called
CalcStar. "We've looked at a couple of
them,” he says, “and I'm told that CalcStar is
very like SuperCalc but very much slower. It
seems to be about five times slower, in fact.”
50 despite L5I's success in selling WordStar
for its own machines, particularly the new
and cheap M-Three, it will only be offering
SuperCalc as its VisiClone. The price is
£190, and after using it from scratch — start-
ing without the manual, against all the ad-
vice | give to other people — it seems worth
the extra cash. As well as the Help function,
another bonus is that SuperCalc lets the
user produce much beffer-iooking output,
with long headings and some neat print for-
matting facilities.

Sorcim Systems, inventors (or at least they
invented the new bits) of the package, has a
good chance of having the CP/M equivalent
of VisiCalc on their hands. For Adam Os-
borne, whom God preserve, of Hayward CA
struck a deal with Sorcim that gave Osbaorne
rights to give away a copy of SuperCalc with
every Osborne 1 computer sold. Now this is
a neat deal. The Osborne sells well — $1m of
business in the UK in the first six weeks ain't
bad — because of the free software he
throws in. And every Osborne sale means
another copy of SuperCalc going out and
bigger financial dividends for Sorcim
thraugh thair stake in Osborne’s firm.

As for CalcStar itself, perhaps LS| gave it
too bad a press. It has all the features you
would expect of a typical clone, but has the
added advantage that CalcStar files, the
models that is, can be interfaced with
WoaordStar. So before printing out the model,
complete with optimistic assumptions, to
show the bank manager you can use it as a
WordStar document file and edit it to look
nice with all the bolding and underlining
needed to satisfy your aesthetic sense. And
naturally, the CalcStar files also fit in with
MicroPro's other *.Star products (that's an
in-joke for CPM fans), including DataStar
and InfoStar. Oh, by the way, CalcStar will
Ccosl you around £150.

Statistical Analysis

The same approach of letting the user word-
process his models has been adopted by
Vector Graphic, which has yet another CP/M
product called Execuplan for its range of
Vector systems. Following the launch of
Execuplan 1, Vector's UK distributor Almare
Data Systems is now offering Execuplan 2 at
around £150.

This product is something of a bridge bet-
weaen the simple electronic spreadsheets
and the mainframe financial package
emulators. Besides the spreadsheet calcula-
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tion stuff you would expect — and Execup-
lan's model size is limited only by the amount
of memory space on your machine, in both
dimensions — many other useful features are
tacked on. The package will do statistical
analysis of the model data, performing ar-
cane functions like curve fitting, exponential
smoothing, the wonderfully-named Box-Jen-
kins, stepwise regression, and other things
that statisticians love and | can't understand.
Like Target it has a command language and
a report generator. But the important new
features are the handling of data in different
models.

In larger businesses, it is often useful to be
able to 'consolidate’ data from different mod-
els; that is, to take information from differant

*...Some micro
modelling packages
are pushing
up-market, including
a lot of the features
normally associated
with timesharing
bureaux.”

models and build the different bits of informa-
tion into one big model, changing the calcu-
lations as necessary. Alternatively, and
easier for the package's programmer, the
modelling software can simply allow data
from different models to be merged and
printed together as one big model, but with-
out using the merged data for new calcula-
tions, *

Vector's Execuplan gives you the second
of these facilities as standard, and the first,
more complex one as an option.

Also provided is a way of producing files of
standard data, like the Government's infla-
tion forecasts or the company's pay settle-
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ments for the previous year, and merge these
into any model or models on the system.
Then again, Execuplan lets the user write lit-
tle program routines for the model to handle
particularly complex relationships between
elements, as sometimes the standard re-
lationships provided are just not enough.

| first asked Almarc software support man
Paul Chambers about Execuplan 1, and he
somewhat stiffly reminded me that “we've
now moved on to 2." He described the pro-
duct as “keyed to other Vector software," par-
ticularly the highly-rated Memortie 11l word
processor. But despite Apple's experience
with VisiCalc, it seems that it is not Execuplan
that sells Vector Graphic machines. "It
seems as though everyone buys Memorite
for their machine, and maybe one out of
every three buys Execuplan as well."

Additional tool

Comshare's Pendse echoes this view, saying
that "we see everybody with a micro on the
desk doing other jobs, and buying financial
modelling software as an additional tool.” He
also feels that the buying of a micro just be-
cause of the financial modelling program av-
ailable on it is not as commaon as people be-
lieve. "Customers tend to realise they need
more computing power if they buy a micro
just for modelling,” he says. “They still have a
micro, but know that a mainframe modeller is
needed for the big jobs.”

Perhaps Pendse is biased because he
works for a company selling mainframe mod-
elling packages and services. But the outline
applications he gives for the three market
areas seem reasonable enough. “At the very
low end, you're dealing with perhaps 1,000
numbers in a model that is very much two-di-
mensional [a spreadsheet, in other words].
The middle area is sort of two-and-a-half
dimensional, with maybe 5,000 numbers or
so [modellers with consolidation of data from
different models]. And on mainframes you
can be dealing with maybe 100,000,000
numbers in N dimensions with relationships
between the elements in each dimension.”

A typical example of this last big one is a
company with three structures; the pecking
order of the company divisions, the product
structure, and the geographic structure.
Each of these would be a different dimension
of the model, and elements of each would re-
late to the others. A big job for the Apple |1

But some micro modelling packages are
pushing up-market, including a lot of the fea-
tures normally associated with timesharing
bureaux. One of these is Mars, from Sapphire
Systems of Benfleet in Essex, and pretty im-
pressive it is too.

Mars, the Management Accounts and Re-
port System - damn clever, these acronyms
— is one of those menu-driven packages we
mentioned earlier, where the user has to step
through a set of multiple-choice screens to
set up the structure of the model before en-
tering data. Compared with VisiCalc and
SuperCalc, which put you straight into the
spreadsheet, Mars is slow to get started. But
Sapphire Systems claim that this actually p
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% *43? * If you've ever struggled with a personal or business

g‘& ) % decision — and who hasn’t? — you can appreciate the

éd. &2‘ power of DecisionMaster, the new decision-making

(o) f s computer software from Syntonic Software Corporation.

§ o@ q,.é Decision-making is an important part of our lives. We're

OQ & & faced with decisions on how to run our businesses, how to spend

4”& \'? our money, how to do our jobs, how to care for our families. In the

S S‘ Q final analysis, it is our ability to make good decisions that will
45 ® Jetermine our happiness and success.

bo Yet most of us make the majority of our decisions with little or no

° thought! Few of us have a system for analyzing the factors that affect our
g\ decisions — even when those decisions may change the course of our lives.

\ DecisionMaster — one of the most powerful and unique tools available to an
‘“ individual — was designed to change all that. It gives you access to business’s most

sophisticated decision-making theories. How does it work? Once you select the type of

decision you wish to make, the program will utilize one or more of the basic sequences

aWhii:h are based on these decision-making theories (weighted factor analysis, Bayesian

analysis, and present value analysis). You don’t have to know anything at all about these
theories because they are built into DecisionMaster’s algorithms! You will be guided smoothly
through each sequence by instructions on the screen, entering data relevant to your decision.
DecisionMaster does the rest!

How will DecisionMaster improve your decisions? It lets you determine the relative importance
of the factors that affect your decision and compare these factors for each choice confronting
you. It lets you examine your choices in the light of possible different future. It lets you consider
the time value of money when making investment decisions. As a result it gives extraordinary
power, accuracy and clarity to your decision-making process.

Once you use DecisionMaster, you'll never make another decision without it! PRICE £29.95

DISK
SUPERSCRIPTY
Using your SUPERSCRIPT Modified SCRIPSIT* Word Processor and a compatible printer, you
can now underline, boldface, insert text during printout, slash zeros, set type pitch, subscript

and, of course, superscript! You can even read your directory and kill files without ever leaving

SCRIPSIT*. PRICE £25.00
DISK

MASTER DIRECTORY

Wasn't it yesterday you threw the cat into 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 DIRECTORY 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 £21.00
DISK

SEND 75p FOR FULL CATALOGUE

(Refundable against purchase) | BRI ..o it it ppmmerny a3 A SSISO
DEALER ENQUIRIES WELCOME
enclose o ue/PO forE.............. mad ble
ANGLO AMERICAN SOFTWARE I ANGLO AMERICAN ordebitmy
138a Stratford Road, Sparkhill 8 Access card NUMBEr. ..o s s
Birmingham B11 1AG 021-771 2995 l SEGIIEIUIE ....ovvnosesemasnsnnssena st oa E s RS SE SR RS SE
m:llﬂ IHCWDI‘-’::’ & POSTAGE B ADDREEE...ccivrv0missomsirisatisssnisresrsssosshomssisosnsessssscmsssiottsssminsens1s smaio
24 Hour answering service
“m_mi;g;'mﬁm““m_ I !
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4 makes the system easier for an unskilled
operator to use properly, although you don't
often see difficulty of operation being cited as
a criticisrm of VisiCalc

Anyway, once the model is set up the cal-
culation parts of the model are entered. Mars
gives you some neat commands apart from
the usual mathematical and logical ones, but
the drawback is that these extra commands
have to be loaded in from another disk, in-
volving saving the main program and then re-
loading it.

Consolidation
But apart from purely operational problems,
and the small size of the maximum matrix —a
quartar of VisiCalc's capacity, to keep the
speed high with complex calculations — Mars
has a lot to offer when the time comes to
analyse the data you end up with from the
model. Apart from the report generator im
plied by the package name, there arg so
many analysis tools that there's no room to list
them here. But the consolidation of models,
that is the merging of multi-dimensional mod
els, iIs comprehensive and worth mentioning.
Users might wonder why, with all this infor-
mation manipulating stuff, Mars has no
facilities for producing any graphics output
for easy-to-understand results presentation.
In a package costing £400 you would have
thought that.... but let’s not carp. It's a power
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ful system.

And now we come to the most powerful
micro modelling package of all, which the
editor (he wha must be obeyed) again tells
me you know all about. This is MicroModeller
from Intelligence UK, also sold by ACT Mic-
rosoft. Now the editor might believe you know
it all because of his excellent article on the
subject last year, and who am | to argue

Suffice it to say that the original scheme
came from Ferox (that's Latin for bestial) Mic-
rosystems in the LIS and was completed by
two refugees from one of the big bureaux
who left to set up Intelligence UK in Wimble-
don. And it has, for around £500, the most
comprehensive list of features around.

MicroModeller, as I'm sure you'll re-
member, does everything we've talked about
in this article only more so, and it does it using
a matnx twice the size of VisiCalc's. Consaoli-
dation and report generation in all their forms
are in there as standard, and the only thing
you might miss is all that Box-Jenkins statisti-
cal stuff. Remarkable thing that it is, it still
runs on a 64k Apple (including the Pascal
language card, since the package is written
in that fashionable language) as well as on
CP/M machines.

Currency conversion
Personal Software came up with a super-
VisiCalc of its own called Desktop/Flan I,
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written in Applesoft Basic for the Apple Il and
available from dealers for around £130. Cast
an eye over the specs, for at that price it looks
like a bargain. It has big-machine features
like colour statistical graphics, a report
generator, special calculations built in, the
facility to take in standard data from another
file, consolidation in various styles, and so
on. One feature it has is only matched by
MicroModeller; the trick of automatic cur-
rency conversion when you consolidate
models from, say, the French or Mongalian
subsidiaries into the overall company model.
And like Execuplan from Vector Graphic, the
Deskiop/Plan |l spreadsheet is limited in size
only by the size of the memory in the machine

handy now that you can buy 128k add-on
memory boards for the Apple II's expansion
slots, Not to mention the 256k you can cram
nto the Apple 111

Meanwhile, they were also developing a
whole range of Visi.* (another CP/M joke) pro
aucts on the market from the company, all of
which can swap data between themselves
and VisiCalc. There are VisiTerm, VisiDex
VisiPlot and so on, and to ‘improve its corpo
rate identity’ well as celebrate 200,000
VisiCalc sales, Personal Software has
changed its name to the rather sickly Visi
Corp. Which is odd really, since at least two
of the Visi.* products have been written out-
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Keep it safe in a handsome MicroComputer
Printout Binder. Made in smart brown
simulation leather with the name and logo

gold blocked on
the front, each

binder holds a
whole volume of
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drives provide 100,000 characters each of data
storage, or about 60 pages of typed,
doublespaced tex.

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

RS-232C Interface. Enables the
OSBORMNE 1 to connect with senal
orinters, or other devices using this
popular industry-standard
interface

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

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 24lb 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

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,

* excluding VAT,

Dual floppy disk drives. Two 5% floppy disk _———"  ~—_ Ji—

/ ‘ -

business computers several times as big and twice as expensive.

For £1,250"the only personal

P e

e

Connected
to a printer, it will
operate as a word
processor and produce
letters, documents, reporis
- anything you want word-

(and figure-) perfect.

And carry out financial planning,
loo, using an electronic spreadsheet,
providing fast, accurate cash flow torecasts IJI
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.
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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, 5", 24-row screen displays a S52-character
window on a 128-character line with automatic honzontal
scrolling.

Monitor Interface. Connects the OSBORMNE 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 standarg
,&/ airline seat.

o aad Standard software Optional extras
i Five outstanding software @ Modem cable for use with
Lo packages, with a retail value of acoustic couplers for
over £B00 are included: telephone transmission of
iy ® CP/M® Operating System data
f ® WORDSTAR® with @ Battery pack
MAIL MERGE® @® Double density disk drives
| ®SUPERCALC ™ @MBASIC®  with 200K bytes of storage
®CBASICE per drive
Trademarks: SUPERCALT: Soncim Conpodation; J80A: Jilog Gorparslicn
Registered Trademarks: DSBEOAME 1: Csharne Computber Comparalion; CPRM Digilal Research, WORDSTAR
MAILMERGE: MicraPro International: MBASIC; Micrasal; TEASID: Compaler Syslams, Ind,
m puter you can take anywhere.
| SHEFFIELD: S s s rkiug e AL iy Bl
iz "ﬂ"'-'-'i‘l'x e T Bl gan For further information and full specification, return the coupon to The

L1267 Tel Marketing Manager, Osborne Computer Corporation (LK) Lid, 38 Tanners
Drive, Blakelands Morth, Milton Keynes, Buckinghamshire ME14 SBW.
Telaphona: 0908 615274, Telex 825220

More information on Osbome 1, please. R
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Once you've decided that life (or your business) can't
go on without financial planning, the next problem is
choosing the right package. The following report
and summary table compares several (though not all)
popular versions — and explains all the most common
terms used in the application. It has been reprinted
from the magazine “What to Buy for Business” whose
February 1982 issue was devoted to the subject of
microcomputers. Complete copies of the issue can
be obtained (price £20) from: What to Buy for
Business, 11 Kings Road, London SW3 12BR.

How then do you go about choosing the best of the
available packages? The answer is that it depends on your
exact requirements, as some packages offer more facilities
and more sophistication than others. To help you in the
selection task, our table gives all the information you are
likely to need and below we go on to explain each feature
covered.

® Maximum Number Of Variabled/Cells: As
explained above, the packages operate by holding
information in a large matrix with the box formed by the
junction of each row and column within that matrjx known
as a 'cell. The maximum number of cells is indicated in the
charts, and this is usually more than sufficient for most
applications.

® Maximum Number Of Columns/Rows: The
maximum number of columns and rows is also shown in the
chart. Note, incidentally, that a simple multiplication of
maximum rows by maximum columns does not always
equal the maximum number of cells - this is because there
may be restrictions on particular combinations of rows and
columns.

® Maximum Field Size: This shows the largest number
you can hold in the cell of each matrix (eg, 16 digit numbers
etc.).

H
AGL?

® Graphics: The chart indicates whether or not the
package is able to produce automatically certain basic
grap'hic:al charts from information held within the model
The ability to produce these in colour is also indicated,
where appropriate. One package is able to produce a 'slide
show’ effect - various graphs and charts can be displayed
on the screen at the touch of a button in much the same way
as 35mm photographic transparencies are displayed froma
projector.

@ Statistical HAnalysis: The chart indicates those
packages able to undertake at least some of the following
statistical analyses on the data held within the model: curve
fitting; exponential smoothing; Box-Jenkins, stepwise
regression; moving average; seasonal analyses;
simultaneous equations (if you're a statistician, you'll know
what all these mean - if you're not, don't bother).

® Predefined Financial Functions: Under this
heading in the chart, we indicate which packages are able
to undertake automatically at least some of the following
functions: net rate of return; net present value; pay back
period; time interest earmed; depreciation; mortgage
amortisation; lag (ie, tax paid one year later).

® Command Language: A command language
provides increased flexibility for the user to define
complex relationships betwen the various aspects of the
model eg, x equals the greater of a or b). It also assists in the
production of printed reports. In effect, it is a simplified
programuming language.

® ‘If.. ‘Then..' ‘Else..’! Logic: This is usually
assoclated with command language (above), and it is a type
of logic which increases the flexibility of the model (eg, if
profit is greater than 2, then tax equals profit divided by 2 or
else tax equals 0).

® Analyse: Some packages will enable the user to
identify all the data and logic elements which make up a
particular item. In more complex models it is sometimes
difficult to be certain how a particular figure is calculated
because of a ‘chaining’ effect from one part of the model 1o
another. A sales forecast, for example, may take mnto
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Financial Planning Software Packages:

Name Of Package DESKTOP/PLAN II TARGET EXECUPLAN 1 MARS l MICROMODELLER l
. =

Price £130 £60-£130 £143 £150 £400 £595-£645 J

Langunage Apple soft Assemblar Basic Machine code Basic Pascal

Operating Systems Apple Apple, Commodaore, CPM CP/M CPM Apple, CP/M

CP/M, TDOS, BM
Hewlett Packard, Atari

Maximuom Number Of:

Variables/Cells Depends upon 16,002 1,000 Depends upon Up 1o 4,000 32,000
machine size machine gize

Columns 13 83 Tatal of 30 Depends upon b indefinite

rows & columns machine size
Rows 100 254 Total of 90 Depends upon 999 Indefinite
rows & columnns machine size
' Max. Field Size 8 dimts 14 dignts 11 digits 18 digits 16 digits T digrits
Graphics: Bar Chart ] (n] &
Histogram & Qo L ]
the Line Graph . 0 ®
SC Pie Chart . 0 °
del. 4
ted, Coloar & (8] [ ]
1 Shide 1
lide L Presentation ! o L
yed Statistical Analysis .
way J
Pre-Defined Financial ] - [ ] L L
ma Function
Command Language ® ] a .
0se If-Then-Else Logic ] [ ] ]
g Analyse i L] L ] L
r've
vise Impact Analysis [ o L T
ses: Risk Analysis 0
L Goal Seeking 0 o ™
Basic Consolidation ® O ] ®
this Currency Conversion [ O L ]
IP]'E Partial Consolidation i *
ring
| Consolidate Different ltems | @ » L L]
age Monitor Progress [ ] » L ] - 1
Report Generator L L L] ® L ]
- ' Calculation » = A . . »
fine Standard Data
the User Routines L] » - L ]
¢
the User Routines ) [
L
E,Ed w Dﬂ.‘ti r & L
Own File Structure ] -
ally Access To Other Files L o ] L] - 1
rpji Back-Up Programme L ] [ ] G L] L]
II =
- Scaling e ) '] . .

Comments Maximum size of Separate packages Separate packages Aimed at Vector This system is sasy to | More facilities than the
matrix depends on available for graphics available for Graphics users and | use and is well worth | other packages but also
memory size of and statistical analysis, graphics, statistical has the advantage of | considering unless complex to use,

1o machine. Figures Not the most analysis, financial being capable of graphics are
b a . quoted are for 32K sophisticaed package, functions, interfacing to other * | important, Statistical
' Apple. Good value. but offers enough consolidation and Vector Graphic analysis is limited,
Es I facilities for a lot user routines. packages such as but other packages
ted of people and good Memorite WP systerm. | don't have it all.
value. Ti-Then-Else' logic
lto is also limited
Bio to 'if only’. J
i O equals optional MicraComputer Printout July 1982 R3



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 laborator
monitoring and control.

Custom design undertaken.
Callers welcome for demonstration.

i

\Y APP*Q'

3
@

&
o g

Digital Design and
Development

18719 Warren Street vLondon W1P 5DB Tel: 01 387 7388

o e e o R
e Ol
T -.-.__.f:-w:,_,_gg-&m

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
¥-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.
llustrative BASIC software supplied.

@ user port convertor A/D plus D/A

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

All prices EX-VAT.
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e
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4account historical sales data, price comparisons and

economic indicators but the 'analyse’ feature will enable all
these factors to be identified quickly.

® Impact Analysis: This allows you to monitor one
specified variable in the matrix so that the system shows its
changing values as the user amends other parts of the
matrix.

® Risk Analysis: The table indicates those packages
providing facilities to undertake some form of risk analysis
so that the rnisk associated with certain elements of the
model can be determined.

® GoalSeeking: With this feature the user is able to set
particular targets and the model will show the performance
required to achieve them (eg, target is profits to increase by
50%).

® Basic Consolidation: Many users of financial
planning models require the facility to consolidate
information held in various models. It may be that the
separate ‘income’ and ‘expenditure’ models need to be
consolidated to provide a 'profit and loss’ statement or it
may be that models relating to different companies within a
group need to be merged. The table shows those systems
with basic facilities.

® Currency Conversion: Those companies with
overseas subsidiaries will require cuwrrency conversion
during the consolidation process and some packages will
provide this facility.

® Partial Consolidation: Those companies owning
less than 100% of a subsidiary will wish to consolidate only
the appropriate percentage of that subsidiary’s information
and, again, certain systems provide this facility.

® Consolidate Different Items: Another form of
consolidation is to merge, and perhaps compare, but not
add, data from different models. It may be, for example, that
you prepare a ‘budgets’ model and an ‘actuals’ model which
need to be consolidated.

® Monitor Progress: Where the situation described
above exists, some form of progress monitoring is
required. Some packages are able to monitor budgets
against actuals.

® Report Generator: The ability to generate ‘tailor-
made' printed reports for management information
purposes is provided by some packages.

® Calculation: All packages will provide at least some
of the following types of calculation: arithmetic operations
(plus, minus, divide etc.),; minimum,/maximurm; cumulation;
average; grow by.

® Standard Data: Untili the advent of desk-top
computers and associated packages, computer bureaux
had a near monopely on the financial planning market.
Although very expensive compared with the ‘desk-top '
solution, one advantage retained by the bureaux is the
facility to access a data base of financial and econometric
data. Various statistics from governmental and other bodies

(eq, inflation forecasts) can be taken into account.within the
model. We are unaware of anyone offering a similar service
to users of the systems included in the evaluation.

® User Routines: This column indicates those
packages providing facilities for the user to incorporate
small programs or routines within the model to cover
complex relationships etc.

@® Split Data: This column indicates whether or not the
user is able to view different parts of the model at the same
time. This is usually achieved by a ‘split screen’ (explained
previously).

® Own File Structure: This indicates those packages
relying on their own file structure for data, as opposed to
making use of a conventional one where the data can be
manipulated by other application programs.

® Access To Other Files: Some packages will allow
the user access to other files, usually to transfer data. It may
be that information held in the sales ledger is applicabletoa
particular model and in such cases it is advantageous to be
able to obtain that data as and when it is required.

® Back-Up Copy Of The Program: Any floppy disk is
hable to damage which would render it ‘unreadable’ by the
disk drive. Program disks are no exception and if you need
to buy a new one each time it is damaged then this could be
quite an expensive operation. Various procedures apply to
copying different programs, so it is always a point worth
checking out. Some, packages will allow you to copy the
program itself while others require you to send back your
disk to the supplier for replacement (at a cost and with at
least some time delay).

@® Scaling: 5Some packages allow numerical data within
particular columns and/or rows to be 'scaled’ (ie, all figures
in this column represent thousands of pounds).

Conclusion

All of the above should be a pretty comprehensive guide to
the features to look out for. Having read all of this, it should
be clear just how sophisticated these packagescanbeasa
management tool. It may well be worth getting a computer
mainly in order to use one of these programs, and if you are
getting a.computer anyway, their relatively low cost should
make them more attractive still. Now on to the tables.

Financial Planning
Software Suppliers:

Below are originators, distributors or in some cases
principal suppliers of the financial planning pack-
ages mentioned in the table.

DESKTOP/PLAN II: Personal Computers Ltd.,
194/200 Bishopsgate, London EC2. Tel: 01-626 8121
EXECUPLAN I: Almarc Data Systems Ltd.,
Great Freeman Street, Nottingham. Tel: 0602 52657
MARS: Sapphire Systems, 19/27 Kents Hill Road,
Benfleet, Essex. Tel: 03745 59756
MICROMODELLER: Intelligence (UK) Ltd., 30 Lingfield Road,
London SW19. Tel: 01-947 9846
TARGET: Comput-A-Crop, 3 Cornmarket, Louth, Lincs.
Tel: 0507 604271 ’
VISICALC: Available almost everywhere!

FCS-EPS, not reviewed here but available from EPS Consultants,
Boundary House, Boston Manor Road, London W7T. Tel: 01-579 6931

MicroComputer Printout July 1982 22

: e, o g



VICTUALS

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 annual subscription to Yic 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

ADDRESS

Send this form with your payment to: Vic Computing, 39-41 North Road, London N7 9DP.
Telephone: 01-607 9489.
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WIN AN
OSBORNE 1

The Osborne 1 is without doubt a remarkable breakthrough in microcomputing. First, because it is
significantly cheaper than anything else on the market which includes screen, twin floppies, 64K RAM
and typewriter Keyboard. Secondly, because the price of £1250 plus VAT includes £800 worth of
standard software packages such as Wordstar and Supercalc. Last, and by no means least, is the fact
that the Osborne is portable, and can even be powered by an external battery pack if you can’t get to
the mains.

This should give rise to a whole wealth of original applications for computers EEE EE EEEEE'E

that would previously have been impracticable on the grounds of cost, or physical

siZe. E |
| 5 OSBORNE 1

We are offering an Osborne 1 as a prize for the most original suggestion for

such an application. This can be in the area of business/professional, educational or IE COMPETITIOH !E

home usage and we are looking for suggestions that are imaginative, well thought

out and would make the best use of Osborne's features. IE E
i ENTRY COUPON g

Entries should be submitted (preferably typed) in the form of a short essay of
not more than 400 words, and should cover the background to the application, what lalgalalalala
software would need to be written, and any additional hardware that would be IE_ e E— E_ — EE]E
involved.

"The judges are Michael Healy, Managing Director of Osborne Computers Ltd., and the Editor of MicroComputer Printout.
Entries to: Osborne Competition, MicroComputer Printout, P.O. Box 2, Goring, Reading RGE 9LN.

One entry only per family, please and be sure to include this coupon. Closing date for the competition is July 12th {we regret that entries cannot be returned).
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128 Kbytes of RAM memory as standard easily up#ra
massive 896 Kbytes ensures plenty of capacity for fully fledged
business software and associated record files. ;
~_Within the basic system is 1.2 Mbytes of floppy disk storage,
with 2.4 Mbytes double sided disks available as an option. More than
any other comparable personal computer.

As aresult, the Sirius is suitable from the start for large record
processing applications. And with 5 and 10 Mbyte winchester disk
drives scheduled for early introduction, the Sirius can easily match
your own organisation’s growth.

SOFTWARE THAT TALKS BACK

And built into every Sirius is a revolutionary new concept:

An audio tecoder that can play back verbal messages and prompts
underprograminstructiontoassistthe non-computerpeopletoget
acquainted with the software more quickly.

NEW 16-BIT SOFTWARE _

All the big names in applications software are on thesirius: ACT'S
Pulsar for accounting, Wordstar for word processing, MicroModeller
for financial modelling and Supercalc the "spread sheet " program.

Plus the exciting SELECT the only word processor that teaches
you how to use it in less than 90 minutes.

And more than 100 top software companies are currently —Tame
developing specialist software for every business and profession P o e e

from the motor trade to solicitors. | s
kN E K EERENK)

E KK F P

‘ The ACT octagon encapsulates our philosophy of = B M
providing users with a single source for their iR - g
computing solutions. " . - . -
ACT products include personal computers — . z c -
- network micro-computer systems — turnkey mini "
4 e "--= "."xﬁ' e i

computers and a total range of services, including
software development, computer field engineer-

ing, computer supplies, and a complete range of
Bureau services.
The eight specialist ACT companies are each leaders

3 in their fieid and are wholly owned by Applied
R Computer Technigues (Holdings) p.l.c. one of Britain's
largest and most successful computer companies.
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- withthetwoindustrystandardsat 16-bit level — MS-DOSand CP/M-86.
~Once again a guarantee now of the widest choice of off-the-
shelf 16-bit software.

And further operating systems are under development. The
much vaunted UNIX and a new system to support a low cost local
area network.

COMMUNICATIONS

‘ The Sirius is the ideal communications system, with two
independent RS232 communications ports in addition to parallel
and IEEE 488 ports. Available NOW are all the facilities required to
communicate directly with large, mainframe computers.

Further backing is available by way of a dedicated Sirius
Training Centre, run by ACT and open to all.

To support the product ACT has a truly professional network of
systemsdealers, hand picked forits knowledge of the business environ-
ment, enabling top quality support to always be close at hand.

ACT SIRIUS 1 — THE COMPLETE 16-bit personal computer.

To know more about the 16-bit ACT Sirius 1 and itsexcitingrange
of 16-bit software, clip the coupon and o By,
return it to:— #i"" | needtu""q..

16-bit Software.

ACT (Sirius) Ltd., [, Ferfiiisntinery

Shenstone House, Dudley Road, l Name:

Halesowen, West Midlandes,
B63 3NT [ Position:

_ l Company:
| Or call for details now on

SN SR PR R R T \
1 021-5012284 U ,’
o Y
i \ \ Telephone: l

| may qualify for a dealership. l
\ Please send a dealer
“n, _ application nac:l-:l"_‘##

\\##
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Which of these two 16-bit Super micros will win?

“Gentlemen, gentlemen, please. | need complete silence for
this, one of my most delicate dissections. Before you lie two
species from the genus Bigsellum Micrus, comparatively
new in evolutionary terms but proving already to be a suc-
cess.” The requested hush fell upon the audience, every
member of which tensed as the professor carefully placed his
dissection implements in neat little rows on the scrubbed
table.

Deftly Professor Todd Sweeney removed the ouler
layers to reveal the entrails, which, bit by bit, he remaoved from
the grey coloured bodies of the two microcompulters. Slowly,
and with the care and precision that had won him interna-
tional fame. he removed the hearts of both. He held them up
tao the enraptured audience. A chorus of gasps went round
the room. They were witnessing the heart that was said to
make those two species so much more powerful than other
species in the same genus.

The professor studied the heart of the matter closely fora
moment, savouring, in the theatrical manner he found so use-
ful in amateur dramatics, the collective awe of those who had
come to see him perform. Finally, he proclaimed: “This, gent-
lemen, is the Intel 8088."

Looking back in the lecture notes of the professor's stu-
dents. the importance of the Intel B0B8 became clear. ltwasa
cheap microprocessor that did its calculation using binary
numbers that were 16-bits long, twice the length of most of its
predecessors. What's more, it had been used in, evolutionar-
ily speaking, one of the most important microcompulers of
this decade: the IBM Personal Computer, ar IBM PC

The IBM PC sprang out of the company that produced
(and still produces) the dinosaur of computing: the main-
frame. IBM came from the same mould: it was a huge, power-
ful and dominant company. Any maove it made sent tremors
through the whole computing industry, though for a while
microcomputing managed to scurry unnoticed around Its
ankles

Na sogoner had IBM decided to make a micro than Chuck
Peddle. the man who designed and populated the globe with
Commodore PETs, determined to produce a strikingly similar
machine. which can be seen in the UK bearing the name
Sirius.

Roth the Sirius and the IBM PC represented an impartant
development in the micro industry, because they were the
first cheap business micros (both costing under £3.000 in-
cluding floppy disk drives for storing programs and data) to
use the powerful B0OB8 microprocessor.

Naturally, the professor could not pass up the opportun-
ity to open up the Sirius and IBM PC to find out what was in-
side. For example, the disk drives. Careful examination re-
vealed that the Sirius had disks that could memorise 600 Kilo-
bytes each, whereas the IBM PC he examined offered only
160 Kbytes each. Would this, he speculated, make the 1BM
PC have a harder fight for survival in the jungle they call per-
sonal computing?

He also found big empty spaces, room enough in the
Sirius for up to 896 Kbytes of internal memory, the memory
the machine uses when it is processing. The IBM PC had
room inside for up to 512 Kbytes.

Using that miracle of modern science known as the
mains switch, he brought both subjects to life. Two green
eyes winked at him, one from each machine.

He noticed that the eye of the Sirius, the 12-inch screen
with a special surface to prevent reflections, flashed up a little
picture of a floppy disk and an arrow. It was trying to tell him
something: to put a disk into one of the drives.

The IBM screens, 12 inches with the anti-glare surface
like the Sirius, started off flashing only a thin green line about
14 inch long. But then it emitted just one short "beep”, which
told him all was well, If allwas unwell, the machine would have
emitted two beeps.

Unlike the Sirius, two beeps was the nearest the IBM PC
would get to saying what's the matter with itself when first
turned on. The Sirius displayed error messages. Some were
useful, saying, far example, that a system disk hasn't been
loaded. Others less so, at least for the amateur.

At the MicroComputer Printout International University
for the Furtherance of Thought and Academics' Salaries
(MCPIUFTAS), the study of species like the IBM PC and the
Sirius did not stop at dissection. Down in the combined
sociology, anthropology and coffee consumption monitoring
unit was to be found lank-haired ex-Grosvenar Square Riots
cheer leader, Professor Zed Pizzaz.

Pizzaz had been studying the behaviour patterns of mic-
rocomputers in a societal context for some time now, and he
was soon putting the Sirius and IBM PC through their paces.

He wanted to assess input to and output from the micros,
and the behaviour between them. The input for both came in
the form of the neat detachable keyboards which connected
ta the main body of the computer via a telephone-type coiled
cable.

This, Pizzaz felt, would encourage the Sirius and IBM PC
into all sorts of strange environments, such as the lavatory,
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A very unusual investigation.

where their owner would be able to use up valuable time by
programming rather than indulging in the usual aimless con-
templation

The only trouble would be that the screen would normally
have to remain outside.

The IBM PC's keyboard was a joy to manipulate. Pizzaz's
slender fingers found the soft click that accompanied the
pressing of a key particularly satisfying. The keys available
rendered the PC’s heart, the central processing unit, easy to
manipulate.

The Sirius’ keyboard was good, but not as good as the
PC's, and a few of the keys were not implemented when the
machine was running the software supplied. This resulted in
dysfunctional behavioural characteristics in certain social
contexts, characteristics which Pizzaz noted with pleasure,
had yet to be embraced by the lexicographical conventions
and norms of the computer’s epistemological matrix,

The Sirius processor, in other words, was not capable of
understanding some of the signals sent to it from the
keyboard. But this was no generic problem. With software
that will become available on the Sirius, the appropriate keys
will be implemented. Using the word processing package
Wordstar, which was supplied to Pizzaz in pre-release form,
the only important key that wouldn't work was the pound sign.
This could be temporarily overcome with a capital 'L’ over-
struck with an equals sign. The released version should have
all the keys working.

Pizzaz's next wish was to learn about the output of the
two machines. Interacting with the outside world, as he had
said in his paper given at the annual Sociologists' Spheroid
Object Used in Game Behaviour (also known as the
Sociologists’ Ball), is a difficult thing.

Both machines did it via their green screens or an array
of plugs on their back-sides. So that a female plug can mate
with a male one, to use the parlance of MCPIUFTAS s en-
gineering and psychology departments, standards must be
kept

In the case of both machines, the standard was called
R5232. Because they had RS232 plugs on the back, both
could be plugged into most serial printers (ones that have to
take in bits of information, one bit at a time). But only the Sirius
could connect to a parallel printer (one that can cope with a
number of bits of information at a time), unless the IBM PC
had a special adaptor plugged into it

Both machines had the capability to talk to networks of
other computers.

But the IBM PC, with the backing of IBM and an industry
biting at the bit to get in on the act and supply lots of add-ons,
was capable of expanding out of recognition, at a cost. A
carefully designed "mother board”, the printed circuit board
that carries the main components, had a number of slots for
enhancements as well as extra memaory.

Pizzaz, who liked putting things into their societal context
and contemplating their role in the demographic fabric,
thought that the plan for the IBM personal computers was to
link them into an international network. As one of Pizzaz's col-
leagues, Pierre Shakes from the languages department, had
put it: “They are just a few strands in the wide web IBM is
weaving over the world".

But being of essentially the same nature, anywhere the
IBM PC goes, the Sirius could follow, given Peddle's plan to
take advantage of IEM's influence.

some of Pizzaz's colleagues may have regarded this
practice of one machine trying to ape another as constituting
a display of aberrant behaviour values. Hardly so. In the
world of mainframes, copying IBM is a well-established norm,
and arises out of IBM’'s dominance in the computer manufac-
turer's social grouping. “The pack leader is often emulated,”
Pizzaz had observed at a recent sociologists' conference.
“Other members of a group copy their leader in order to es-
tablish a place in the community. Only a few strongly placed
members, with an established position towards the top of the
hierarchy and a robust peer group rating can afford to assert
an independent role.”

Reflecting Pizzaz's own elevated position in the
sociologist grouping, the audience had nodded furiously in
agreement.

As part of the project, Pizzaz had to assess the appear-
ance of the machines. He had to do this, he explained to the
trustees of the MicroComputer Printout Bahamian Investment
Fund who had provided the finance, in order to establish their
(the machines, not the trustees) role in the display ritual

Both were attractive, though Pizzaz felt the warmer
brown greys of the Sirius, and the ergonomically admirable
adjustments that can be made to its screen, would be a little
maore likely to attract suitable partners,

The design of both machines would, he felt, attract the
appropriate people, who he estimated would range from Cor-
tina drivers living in joined-up houses (socio-economic group
C1) to Mayfair curb-crawlers and Earl Grey tea drinkers
(socio-economic group A/B), and include the normal people
in between (who didn't really interest Pizzaz at all).
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The IBM PC also had a little extra display ritual supplied
with the systems disk. A selection of games, some of which
can only be run with an add on colour/graphics board, pro-
vided an excellent means of establishing a rapport between
human and machine. Pizzaz spent many hours guiltily play-
ing tunes using the music program, and running the
morigage program to work out when he could afford the pre-
natal infant rehabilitation centre of his dreams.

Before passing on the machines for further evaluation,
Pizzaz had to present a report to the MCPIUFTAS Vice Chan-
cellor. He concluded that given the inaccessibility to some of
the IBM PC due to its price, the Sirius would be the better bet.

But he also noted that the IBM has the advantage of hav-
ing the biggest computer in the world behind it, probably of-
fering some of the best support and potential for expansion.

As was his wont, Pizzaz concluded that the choice bet-
ween the two would have political undertones, as to go for the
IBM would invelve engaging in a (possibly fruitful) long term
commitment. He didn't expect to find a heavy population of
either machines in the domestic environment.

The two machines were next entrusted to the technical
assessment department. Sid, who was in charge of the as-
sessment, took only a few days to reach a preliminary conclu-
sion.

Sid wrote: "The 16-bit rewrite of the CP/M which was run-
ning on the Sirius had two incompatible /O subsystems
which meant we had to bootcopy the system tracks on to the
Supercalc and Wordstar before we could run all the applica-
tions packages without a reset. The MSDOS we had up on the
IBM PC, which is basically a CP/M with friendlier command
level syntax and easier error message codes, performed
much the same, but with the 20-bit addressing and 16-bit in-
ternal architecture of the 8088, a few lines of Pascal code ran
taster than on conventional 8-bit kit. When the B086 comes on
line with the 16-bit data bus, we expect better throughput,
though it's hard to tell. The full potential of both systems will
be available when 16-bit software, rather than converted 8-bit
software, becomes available. The Microsoft Basic 86 was
woeful, but a new version is in the pipeline."

“What?" asked the Vice Chancellor, to whom Sid was re-
porting. Sid went over it again, relating how much of the
software written for the machines was converted from
software written for the less powerful 8-bit machines like the
Apple and PET.

This meant that the full potential of the processor unco-
vered oy Professor Sweeney was as yet not being exploited.
As well as this, some of the software for the Sirius could only
be run after the machine had been used with different prog-
rams by switching the system off and on again.

But as 5id pointed out in his occult way, both these prob-
lems should be solved as and when more software becomes
available,

One major shortcoming of both was the version of the
programming language Basic they used. It had been espe-
cially rewritten for the Intel 8088 processor, and as a result
rather than being better than the Basic used on the less pow-
erful 8-bit systems, was in many respects worse.
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Sid showed the Vice Chancellor a simple example. If
either machine was asked in Basic to multiply 0.6 by 100 the
answer that came up was 60.00001. The reason for this,
again, is that the full potential of the processor hadn't been
tapped, and when the suppliers, Microsoft, produce a full
blown version of the language, the problem should be sol-
ved.

But Sid concluded that using either machine for word
processing or financial modelling proved very rewarding. He
pointed out that when he searched for a word in a piece of text
several thousand words long, it would be found almost in-
stantly, and appreciably faster than with an 8-bit system.

The Vice Chancellor was left with the task of pulling to-
gether the reports of Pizzaz and Sid, incorporating the find-
ings of Sweeney, and producing some conclusions for the
Micro-

Computer Printout Bahamian Investment Fund trustees.

He thought of doing this with the help of philosophy Pro-
fessor Reg Toenail, but then he didn't feel like having to
spend most of the time defining his terms.

It had been pointed out to him that the IBM PC is not yet
available in Britain from IBM. Companies had brought it in on
their own behalf, buying it from American stores who ob-
tained deliveries direct from |IBM.

This could have meant that IBM would launch a special
European version, one sufficiently cheap to meet the Sirius
head on. But as things stood, the Vice Chancellor felt that the
Sirius offered better value for money: who could argue with
more memory at less cost?

Nevertheless, the name alone was enough to attract
considerable interest in the IBM, and as Pizzaz had said, the
choice is more than a question of price to some customers.
some people want in on the IBM act from the start.

‘Gentlermen,” said the Vice Chancellor, trying with effort
to follow protocol and affect a bow. "Here are the combined
reports of the surgical department, the sociology, anthropol-
ogy and coffee consumption unit and the technical assess-
ment department.”

“Good, good," the Trustees murmured in unison, “and
which of these two subjects would you say is more likely to
survive the rigours of the outside world?"

The Vice Chancellor thought a while, and eventually
asked if he might sit down,

“There's not a lot in it, gentlemen. On the one hand the
Sirius is cheaper and is highly regarded in terms of design,
and on the other, the IBM PC seems better prepared for the
moment. A lot of the extras for the Sirius have yet to arrive, and
the documentation we had supplied with the Sirius was not
the final version...”

The Vice Chancellor's prevarication was true to form.
But, as he could have guessed, the MicroComputer Printout
International Group, a big user of IBM mainframes, favoured
the IBM PC on the basis of the report. Individual MCPILUFTAS
departments, on the other hand favoured the Sirius. ..
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TEXAS INSTRUMENTS
HOME COMPUTER STOCKISTS

ABERDEEN Dixons ALTRINCHAM Boots ASHFORD
Rumbelows BARNET Rumbelows BASILDON Rumbelows
BASINGSTOKE EBoots BATH Boots, Microstyle BEDFORD
Carlow Radio, Rumbelows, Boots, Comserve BILLERICAY
Rumbelows BIRKENHEAD Dixons BIRMINGHAM Dixons,
Cormet, Hewards Home Stores, Boots BLACKPOOL Boaots
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 Rurmbelows, Dixons CARDIFF Boots, Dixons,
Computer Business Systerns CARLISLE Dixons CHELMSFORD
Dixans, Rumbelows CHESTER Boots CHINGFORD Rumbelows
COLCHESTER Rumbelows CORBY Computer Supermarket
CREWE Midshires CROYDON Eoots, 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 Eoots, Esco, Robox, Dixons
GT. YARMOUTH Rumbelows HANLEY Eoots 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, BEC.
Beaver Radio, Computerworld LONDON: Balham Argos Bow
Fumbelows Brent Cross Dixons, Boots Camden Town
Rumbelows City Road Sumlock Bondain Clerkenwell
Star Business Machines Curtain Road Eurocalc Ealing Adda
Computers EC1 Argos EC2 Mountaindene Edmonton
Rumbelows Finchley Road Star Business Machines Fulham
Mondial Goodge Street Star Business Machines Hackney
Rumbelows Hammersmith Dixons Hendon Futranic Holborn
Dixons Hounslow Eoots Kensington High Street Video Palace
Knightsbridge Video Palace, Harrods, Futronic (at Chiesmans|
Loughton Rumbelows Marble Arch Star Business Machines
Moorfield Dixans Moorgate Star Business Machines New
Bond Street Dixons Oxford Street Selfridges, HMV, Dixons
Regent Street Star Business Machines Tottenham Court
Road Landau, Eurocalc Victoria Street Futranic (at Army &
Nawvy) Wandsworth R.EW. Wood Green Boots, Rumbelows
Woolwich Rumbelows LUTON Dixons, Rumbelows
MAIDSTONE Dixons, Boots, Rumbelows MALDON REumbelows
MANCHESTER Orbit, Boots, Dixons MIDDLESBROUGH Eoots,
Dixons MILTON KEYNES Rumbelows, Dixons NEWBURY
Dixans NEWCASTLE Eoots, Dixons NORTHAMPTON Dixons
NORWICH Dixons, Rumbelows NOTTINGHAM Bestmoor,
Dixons, Boots ORPINGTON Rumbelows OXFORD Science
Studic PETERBOROUGH Eoots PLYMOUTH JAD., Dixons
PORTSMOUTH Boots, Dixons POTTERS BAR Rumbelows
PRESTON Dixons RAMSGATE Dixons RAYLEIGH Fumbelows
READING Dixons RENFREW Comet ROMFORD Rumbelows,
Dixons RUSHDEN Computer Contact SANDY Electron Systems
SCARBOROUGH Video + SHEFFIELD Datron Microcentre,
Dixons, Video 4 Wigfalls SITTINGBOURNE Rumbelows
SLOUGH Boots, Texas Instruments SOUTHAMPTON Dixons,
The Maths Box SOUTHEND Rumbelows, Dixons, Futronic
(at Keddies) ST. ALBANS Rumbelows STEVENAGE Dixons,
Rumbelows STRATFORD Rumbelows SUDBURY Rumbelows
SWANSEA Dixons TONBRIDGE Fumbelows WALTHAM
CROSS Rumbelows WALTHAMSTOW Rumbelows WARE
Rumbelows WARRINGTON Boots WATFORD Computer Plus,
Computer Centre, WELWYN GARDEN CITY Rumbelows
WETHERBY Bitz & Pieces WOLVERHAMPTON Dixons
WOODFORD Rumbelows
Also available at Greens within major branches of Debenhams.
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The Sinclair ZX Spectrum is a personal
computer with a difference: it comes pre-
programmed with one man's personal
vendetta against a massive organisation.
Quite apart from Clive Sinclair's unique
record of creating high technology
consumer products at significantly lower
prices, the Spectrum's design clearly
reflects the man's resentment at not being
given the contract for the BBC Personal
Computer. The fact that his ZX81 has
outsold all other British micros put together
added insult to injury. Hence his
determination to produce a higher
specification competitor for less money.

Even the colour brochure for the
spectrum reflects this sentiment, with
Sinclair himself unambiguously declaring
that “We believe the BBC make the world's
best TV programmes — and that Sinclair
make the world's best computers!™ With
characteristic dry humour at the press
launch he revealed that one possible name
for the project had been ‘Mot the BBC
computer’. Having performed our own
evaluation and testing, we would nof go
along with Sinclair's claims that his new
baby outperforms the BBC Model A on all
fronts. It does, however, incorporate a
number of extremely sophisticated fealures
that make most other colour home computers
look positively neolithic by comparison. In
terms of value for money, the Spectrum
leaves them all standing — costing £125 for
the 16K version, or £175 for a full 48K,

S0 let's start with a brief run down on the
features offered. The ZX Spectrum is a
colour home computer which plugs into a
domestic TV set. Up to eight colours can be
used for text, block diagrams, user-defined
characters, and high resolution graphics. It
has a keyboard with movable — though not
typewriter quality — keys, and a small built in
speaker to provide sound effects. It
interfaces to a domestic cassette recorder
for storing programs — and can load and
save them faster than other systems. It is
programmed in BASIC {(or machine code),
Of the 16K of RAM, around 13.5K is usable

Micro prices

When reviewing a new home microcomputer,
mention of the peripherals and expansion
facilities is usually left to the end, since few
potential purchasers will be inclined to fork
out the reguisit additional greasy oncers. In
the Spectrum’s case, however, the low-cost
devices under development at Sinclair (to
say nothing of the many hundreds of
independent small companies) represent a

ko

A FLAIN MAN"S QUIDE TO
PERSONAL COMPUTING

major selling feature,

First, there is a memory expansion: for a
cost of around £60 it will be possible to
upgrade the 16K machine o 48K with a
plug-in pack. That is likely to mean that only
those intending to run business applications
with the Microdrive will initially purchase the
48K model.

The ZX Printer {available now at £60) will

also run on the Spectrum — and can print in
both upper and lower case, The BASIC
commands built into the Spectrum can
LPRINT to the printer, LLIST a program, or
COPY the screen onto the printer —
including high resolution graphics. The ZX
printer prints up to 32 column width on
electro-sensitive paper, at 50 characters per
second.

Built into the Spectrum'’s operating system
is the software to drive an R5232 port, and
for around £20 you will be able o purchase
the hardware part of this interface and thus
access a wider variety of printers, modems,
etc. This interface also includes a networking
system that will allow a number of Spectrum’s
to share common peripherals — tor use in
schools, for example.

Great Microdrive mystery

The maost interesting development, and the
one that is causing Sinclair's competitors
the most anguish, is the Microdrive — a mass
storage device that can hold up to

100K Bytes of programs and data for fast
retrieval, yet will cost only around £50
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Again, the BASIC and operating system has
commands already built in to handle up o
gight Microdrives — which could well make
the Spectrum the cheapest business system
on the market.

The Microdrive is clearly Uncle Clive's
most closely guarded secret, and the
compact (3° x 3° x 2") exterior gives no
clues as to what it contains. Most pundits
believe it to be a 1° disk drive. Our opinion,
however, is that it is actually a new form of
cartridge tape system — similar to the
‘Stringy Floppy' and 'Floppy Tape' ideas
already developed. Our reasoning (and it is
only hypothesis) is given below — for those
who are interasted:

1) The name — Microdrive. Mo matter
what the actual performance figures, a
disk is a more marketable animal than a
tape. Had Uncle Clive developed a
revolutionary 1" disk, he would almost
certainly have called it the Microdisk

2) Though the data transfer rate is
extremely fast (16KBytes per second)
the average access time (the time taken
to find an item) is not. From the
brochure, the figure given is 3.5
seconds which means that the
maximum access time should be 7
seconds. But ¥ seconds times 16K per
second is not far different from 100K —
the capacity of the drive. Which tends to
suggest that it could be a continuous
loop tape circulating at a constant
speed. We are certainly prepared to be
proved wrong.

Construction

Starting with the outside, the Spectrum's
casing is rather wider than the ZX81 but of
similar construction: rugged plastic shell
and low profile design. Sinclair employs an
industrial designer to improve practicality
and aesthetic appeal; hence the rainbow
flash across the cormer of all Spactrum
products.

Sockets at the back are for power supply
(same transformer as the '81), cassette
recorder, TV (the UHF modulator is built into
the Spectrum — unlike some home
computers) and the expansion port:
effectively a continuation of the Z80 bus to
drive memory and peripherals.

The screen

The screen is the face of a computer, where
it expresses itself, and the lifeless black and
white @ 1982 Sinclair Research Litd
message which appears on switch-on gives
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ANGLO AIMERILAN SOFTWARE LO

Starfleet Orion PET 8K TRS-80 Level [l 16K
TRS-80 32K w/disk £19.50
APPLE Integer BASIC 16K
APPLE Integer BASIC w/disk 48K
Invasion Orion TRS-80 Level Il 16K — ATARI 32K
TRS-80 32K — APPLE 48K w/disk £19.50
ATARI 32K w/disk
Temple of Apshai TRS-80 Level Il 16K
TRS-80 - APPLE 48K w/disk
ATARI 32K ATARI 32K w/disk £23.50
IBM 64K w/disk
Hellfire Warrior TRS-80Level Il 16K £23.50
TRS-80 32K
APPLE 48K wi/disk
Upper Reaches of Apshai TRS-80 Level Il 16K £15.50
TRS-8032K
APPLE 48K w/disk
The Keys of Acheron TRS-80Level Il 16K £15-50
TRS-80 32K
APPLE 48K widisk
Curse of Ra TRS-80 Level [l 16K £15.50
TRS-80 32K
APPLE 48K w/disk
Introductory 3-pack (3-pack: 24K PET w/disk £32.00
Morloc's Tower, Rescue at Rigel TRS-8032K
and Datestones of Ryn) APPLE 48K w/disk
Datestones of Ryn TRS-80 Level Il 16K - ATARI 32K £15.50
TRS-80 32K — APPLE 48K w/disk
ATARI 32K w/disk
Morloc's Tower PET 24K — APPLE 32K
TRS-80 Level Il 16K £15.50
TRS-80 32K — APPLE 48K wi/disk
Dragon’s Eye 32K PET £19.50
APPLE 48K w/disk
Sorceror of Siva TRS-80 Level Il 16K £21.50
TRS-80 32K — APPLE 48K w/disk
Rescue at Rigel TRS-80 Level Il 16K — ATARI 32K
TRS-80 32K — APPLE 48K w/disk £21.50
ATARI 32K widisk
Star Warrior TRS-80Level | 16K - AT34ARI 32K
TRS-8032K — APPLE 48K w/disk £23.50
ATARI 32K w/disk
Crush, Crumble & Chomp! TRS-80 Level Il 16K - ATARI 32K
TRS-80 32K — APPLE 48K wi/disk £21.50
ATARI 32K w/disk
Tuesday Morning Quarterback TRS-80 48K £21.50
APPLE 48K w/disk
Ricochet ATARI 16K — TRS-B0 Level Il 16K
TRS-80 32K — APPLE 48K w/disk g 150
ATARI 32K w/disk
Jabbertalky TRS-80 32K — APPLE 48K w/disk £21.50
IBM 64K wi/disk
SEND 75p FOR FULL CATALOGUE — S P——
(Refundable against purchase) R PLRRERBUIEY bt
DEALER ENQUIRIES WELCOME B i N Bkt i
ANGLO AMERICAN SOFTWARE ' NG AMERTEAN ordebiirmy 0BT
138a Stratford Road, Sparkhill | Access card nUmber.........om
Birmingham B11 1AG 021-771 2995 B Signoture ...,
;:LHF:.:E::‘I:E:FI;I‘DE::Lt POSTAGE E ADDRESS.....coocccanrsnnnnrrmnnas
on 021-771 2995 i!nr PRSP, | 1 5
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no clue to the vast range of expressions
possible. The screen is divided into two
areas; a central portion where programs are
listed and output is printed in the form of
colourful text and graphics, and an outer
border which can be specified as being any
one of the eight standard colours (blue, red,
magenta, green, cyan, yellow, white and
black). The bottom two lines of the screen
(i.e. in the border) are used for entering
program lines and keying in responses to
INPUT statements. If more than two lines are
needed then this area is automatically
expanded, and the rest of the screen
scrolled upwards.

The main screen thus consists of 32 x 22
character positions — which may contain
standard ASCII characters (upper and lower
case), any of the sixteen standard graphics
symbols (which basically provide all the
combinations of quarter squares within the
block) and your own user-defined characters
which can be assigned to any of 21 keys.
The latter are very powerful in that they can
be used for special games symbols, foreign
language alphabets and so on - though of
the graphic facilities they are by far the most
difficult to use — involving the POKE, USH
and BIN functions.

Each of the character positions on the
screen has associated with it a set of
“attributes" defining its graphic status. This
covers the foreground colour (altered by the
INK. command), background colour
(PAPER) and whether or not that position is
to be shown extra BRIGHT or FLASHing
continuously. This attributes system is
similar to that used on Teletext displays and
is one of the reasons why the Spectrum is so
efficient in memory usage, particularly for
graphic displays.

High-resolution graphics

Using the high-resolution graphics (which
can be superimposed on any other text or
graphic displays) it is possible to turn on, or
off, any of the individual "pixels’ on a grid of
256 % 192 dots. Commands are incorporated
into BASIC to draw lines, circles and arcs, in
order to speed up the design of displays.
Though the hi-res graphics can make use of
any of the INK colours, it is still only possible
to have two colours within any one character
position, so you are not completely free to
produce hi-res designs in any colours. It
does, however, mean that even with a full
hi-res display, 9K of user memory is still
available.

Keyboard
Z¥81 owners will undoubtedly be wondering
"Has the keyboard been improved?” The

& PLAIN MAN"S GLIDE TO
PERSONAL COMPLUTING

spectrum’'s keyboard does have distinct,
movable keys — which, though smaller in
size, do have the same pitch or spacing as
a typewriter, with the exception of the space
bar.

The keys, however, are made from rubber
(Inside Trader suggests that 'latex’ was the
material employed) and have a rather
spongy feel to them — similar to many
pocket calculators. Maore positive feedback
is provided with the help of an audible click

from the speaker for each key press. All
keys have an automatic repeat function if
held down.

Each of the keys has a multiplicity of
functions ascribed to it (as many as seven in
some cases), though unlike the ZX81,
sinclair have made good use of colour ta
avoid too much confusion. We found the
labels printed on the surface of the keys
difficult to read in some lights, and likely to
wear off — though this defect may well be
corrected by the time the production
models are shipped.

The various functions are differentiated
between by means of two different shift keys
and a variety of operating modes —
indicated by the reversed out letter that acts
as the cursor. For example, there Is
Keyword mode where pressing P will cause
the word PRINT to appear, Graphics mode
for special characters and Extended mode
for other commands.

This does take a considerable amount of
getting used to and is extremely confusing
for the beginner. Once mastered, however,
it should save time, typing errors and

MicroComputer Printout July 1982

temper. We found it an improvement on
typing all keywords out in full.

Alas, editing of mistakes or making
alterations to programs is rather less
straightforward. The Spectrum uses a
similar system to the ZX81, and while this is
acceptable on a machine in which memory
is the principal constraint, the decision not
to offer full screen editing leaves the
Spectrum at a disadvantage in comparison
with Commodore's VIC. The procedure
involves moving a pointer up and down the
listing until the erroneous line has been
reached, and then selecting EDIT to bring
the line down to the bottom of the screen. To
be fair, however, this is by no means the
worst of the editing systems we have seen.

BASIC
Spectrum BASIC is an extension of the
original Sinclair BASIC employed on the "81
and which Uncle Clive claims is "rapidly
becoming the standard”. This claim is
presumably based on the sales of over
400,000 ZX80 and '81s. Though it will not be
possible to load '81 tapes onto the Spectrum,
most programs will transfer across if
retyped. The differences appear to be well
documented. We noted with interest that the
functions READ, DATA and RESTORE are
now incorporated — thereby contradicting
Sinclair's earlier insistence that the lack of
these functions was not a major omission
and could easily be programmed around.
Sinclair BASIC is undoubtedly a very
user-friendly language — both in things like
the one-touch keyword entry system, and
the number of very high-level commands for
coping with graphics and the like.

Cassette

Many such commmands are associated with
the casselte system — which has been
speeded up seven times to 1500 Baud. It
now incorporates the means to cope with
the widely varying recording levels found on
domestic cassette recorders.

In addition to the normal SAVE, LOAD and
VERIFY (i.e. check that a program has
recorded properly) commands, there is also
a facility to MERGE subroutines from tape
into program you are developing
Furthermore, the first three can be used not
just with programs, but to save arrays of
data, any sized sections of memory, and
even screens of text or graphics. All of these
blocks of data can be saved with names in
the same way as programs.

Finally, there are one or two additional
features we think worth mentioning. First of
these is the BEEP command, which controls

a note of specified pitch and durationto be = 97
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| have yet to meet the programmer who has taken it. The
classic revenge story, of course, is of the programmer who

to take him off the system, it would wipe out the entire file.

Variants of that have been around for at least fifteen
years. And for a long time, | thought that wiping out the file
whatewver it might be, while not subtle, might still yet be the
best revenge. Until | heard the following, which | am told
has since surfaced in everything from comics to textbooks.
Even so you may have missed it.

It was the early days of time sharing systems. The

it seemed, but it happened so frequently that eventually
mischief was suspected.

Mischief was verified. Mischief was a program called
RHBOMB, submitted by a programmer whose initials
were RH. RHBOMB always
seemed to be in the system

Though everybody has heard of the programmer's revenge,

so fixed his payroll entry that if he got fired, when they came

particular system at the research laboratory in the USA kept
on going down, and stopping for no particular reason. Or so

message TSS HAS GONE DOWN. It then immediately
instructed the computer to send, and keep on sending, a
continuous set of clock pulses to the terminal, which of
course were just at the right speed to lock it. And that, in
turn, meant that it was never able to signal back to the CPU
that it was ready for the next task.

It was not recorded what happened to the programmer
who wrote version two of RHBOMB.

& & & %k h ok h

The early days of computers were not the most reliable
of days, either of machines or equipment. And led in turn to
a host of terse and other one liners which tried to aid the
weary

Sattinger's Law:

It works better if you plug it in. (| was for some years to
make extensive use of this, and added my own footnote:
Malik's Corollary:

If it still doesn't work, try

when the system went
down, printing TSS (for
Time Sharing Systemn) HAS
GONE DOWN.

RH was spoken to, and
was told that if it happened

switching it on.

Others before me had
been down this route, and
one had produced Caan's
Axiom,

When all else fails, read

again, there would be
serious trouble. And RH
went away, everyone
thought, suitably
chastened.

Some months later, a
programmer browsing
through program listings,
came across a program
called RHBOMB. Mot
wishing to get RH into
trouble without first
checking, he sat down at
the terminal to call up the
program and lock at it,

He pressed the keys to
call it up, and then typed in
LIST RHBOMB.

The terminal reacted
immediately. No listing: instead back came the phrase TS5
HAS GONE DOWN. And then the terminal went dead.
Whatever he typed in, there was no response.

But this was incredible — a program so virulent that
even a simple call to list the contents managed to wipe out
the system. The programmer rushed out of the room down
to the computer centre to discover, if he could, what had
gone wrong, and why it had done so.

He did so prematurely, for TSS, it turned out, had not

A

gone down except at his terminal. This RHBOMB was a very
simple program. On being queried, all it did was to send the

the instructions.

Most of the one liners
have been American, but
Europeans were not to be
left out of this law-making.

There was Hoare's law
of large programs:

Inside every large
program, there is a small
program struggling to get
out.

And then there were
consultant Tom Gilb's Laws
of Unreliability.

Computers are
unreliable, but humans are
even more unreliable.

Corollary: At the source
of every error which is
blamed on the computer, you will find two errors, including
the error of blaming it on the computer.

Any system which depends on human reliability is
unreliable.

Investment in reliability will increase until it exceeds the
probable cost of errors, or until someone insists on getting
some useful work done.

But the last word on all this has to go to former US
television commentator, Eric Sevareid. He was not talking
about computers, though he might well have been. And he
said this:

The chief cause of problems, is solutions.
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What are algorithms, and
are they of any relevance
to the microcomputer
user? Chris Preston
looks at solutions to some
of the classic problems.

Algorithms form the basis of Computer
Science. It is often said that these algorithms
are very complicated, difficult to understand,
require higher degress of maths, etc. ltis also
said that if a young maid catches a toad at

3. If door opens, go to step 6.
4. Select next key and go to step 2

5. If no more keys, try next house.

6. Enter hall and prepare to dodge flying
objects and/or rolling pin from loving
spouse

7. End.

We normally do not need to write an
algorithm down for such a simple task: we do
it automatically. But there are many cases in
maths and in programming, where the
method of solving a problem is not terribly
obvious, and in these cases we might have to
think up an algorithm for the problem before
actually sitting down to write the program.

midnight and releases it after muttering a few
words, she will be marned within the year
Which just goes to show that you cannot rely
on what other people say. Unless those
people are writing to you in MicroComputer
Printout, in which case you may carry on

Before we get too involved in the subject,
perhaps we had better decide exactly what
an algorithm is. An algorithm is just a general
method for solving a particular problem. For
example, consider the problem of getting
back into your house after an evening at the
local tavemn:

1. Select a key
2. Insert in lock, and turn.

The oldest non-trivial algorithm | know of
dates back to Euclid, and gives a rule for find-
ing the greatest common divisor of two non
negative integers. In this article we will be
locking at various 'standard’ problems of
computer science. Many of these require a
little more theory than we have room for in a
short article, but hopefully your interest will
be stimulated enough to make you want to
find out a bit more about the subject

Computer science

One very interesting branch of computer sci-
ence is comparing different methods of solv-
ing problems. The process of analysing al-
gorithms is however quite technical, so we

will not go into the theory in any depth here.
However, there are many methods which are
shown up by such analyses which can be
used in ordinary programming. One thing we
will bear in mind is how long a particular al-
gorithm takes. Most algorithms work on a set
of data, containing say n records. We might
have an algorithm whose time is proportional
to n and another whose time is proportional to
n2. In general we would preter the first, be-
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cause the graph of n rises more slowly than
that of n?. However, the graph of n might be a
very steep one, so that the graph of n® does
not overtake it for a long while. An example of
this is the Insertion sort, which is the fastest
sort known for very small numbers of items,
say up to 16 or 20, although it gets very slow
indeed for large n. The ingertion sort is the
method you probably use yourself to put a
new page in a loose-leaf book. You just look
down all the pages till you find the right place
make room for the new item, and then make

the insertion. ,

What sort of algorithms are we likely to
meeat, and what can we learn from them? One
very fruitful area for the algorithm hunter is the
sort, The simplest sort of algorithm is also just

‘Greedy’ algorithms

about the slowest, the Bubble Sort. Say we
have n records we want to sort. The way it
works is that you start at the beginning of the
list, and compare the first two records. If the
second Is smaller than the first, you swap
them. You then compare the second and the
third record, then the third and the fourth, up
to the nth. After the first pass, the largest re-
cord will be at the end of the list, s0 next time
we only need to compare up to n-1, and so
the procedure goes on, It gets its name from
the way the largest record in the set rises up
through the set like a bubble in a liquid. The
time taken forthe sort increasesas n* solf
you double the number of items, the time
taken goes up by four. Alternative sorting al-
gorithms can achieve a sort time proportional
to N2 or better.

From an algorithmic point of view, why is this
method so bad? If we have two records
which are next to each other and in the cor-
rect order, they will still be compared on each
pass of the data, despite the fact that they will
never be swapped. An ideal algorithm would

examine each item only once, and then magi-
cally put them all into the correct order, An al-
gorithm which only needs to examine its input
data once is called a ‘greedy’ algorithm.
Another problem which can be solved
using the greedy method is the 'Knapsack
Froblem’. We have a number of objects
which we want to put into a knapsack, which
has a capacity C. The weights of the objects

are held in array W(l), and for each object we *

add in, we get a profit P(1). We can also add a
fraction X(1) of an object, in which case we

object which gives us the maximurm profil for
the capacity used. In other words, the object
with the highest value of P{1)/W(]).

The problem becomes even more interest-
Ing when it comes to writing a program to fill
the knapsack. At first sight the simplest way
5 to place the objects randomly in the array,
then search for the one with the highest value
of P(IYW(l). This is very inefficient, because
we are calculating this ratio for each unused
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get a profit of X(1)*P(l), at a weight cost of X(1)*
W(l). The idea is to fill the knapsack so as to
maximise profit. Several simple algorithms
spring to mind, such as always to add the ob-
ject with the most profit. This, however, is not
brilliant, because although total profit rises
quickly, we cannot add many items before
the knapsack is full, Learning from experi-
ence, we might decide to add the lightest ob-
ject next, but this doesn't work either, be
cause the profit just doesn’t come in quickly
enough. The optimal algorithm is to add the

abject, then picking an object and starting all
the calculations over again! A better way is to
calculate all the P(I}WI{l) at the start and put
them Into another array, V(l). However, we
still have to search through V(1) each time we
pick an object, so the method is still very
wasteful. To make the method greedy, we
have to sort the objects into descending V(l),
s0 that we know exactly where to firid the next
object. In fact, we do not even need to stare




Made by Texas Instruments to guarantee you reliability, this professional
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conversions in hexadecimal, octal and decimal bases. It offers speed,
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4 the V(l) as long as we know that the objects
are inthe right order. Here is a greedy BASIC
program 1o solve the problem, which as-
sumes that the values in P(l), W{l) and C have
already been set up:

1030 FOR I=1 TQ N

1610 IF -Wil) » C THEM I=M GOTO 10%0

ary time is minimised. The answer is that the
programs have to be soned so that the shor-
test is saved first, then the next shortest, end-
ing with the longest one. It is obvious, but it is
not very easy to prove that it is so.

Travelling salesman

Perhaps the most famous problem is the
Travelling Salesman Problem. A salesman
has to visit a number of places in a given
area. You have to tell him in which order to
make his visits to minimise the time taken.
Unlike the knapsack problem which is a
selection problem (selecting the object
which will give us the highest profit), thisis a

REM TESET IF ROOH FOR

ALL OF NEXT OBJECT

1020 XiI'mil

1030 CaC=W{]l}

REM PUT OBJECT IMTO KHAPSACK

REM DECREMENT REMAIMIMG CAPACITY

REM PUT INW PART OF NEXT

1043 HEXT : REH HOVE TO WEIT QBJECT
1050 F [ i THEM H{I)aC/tWil]
QEJECT

The program will put the objects into the array
x(n.

Job sequencing
Another similar problem which is maybe a lit-
tle more applicable to modern life than put-
ting objects into knapsacks (with apologies
to Baden-Powell!) is the problem of job
sequencing. Here we have a set of n jobs,
each of which has to be completed by day
Dil) to earn a profit P(l). Each job takes one
day to perform, and we only have one
machine on which to do the work. Say we
hawve four jobs, with profits, 90, 25, 50, 30 and
deadlines 2, 3, 1, 2. The basis of the al-
gorithm is that the next job we do is the one
with the largest profit, provided that it can be
done by its deadline. We start off by choosing
the job with the largest profit, in this case job
number 1, The naxt highest is job 3, but this
has a deadline 1, so we must do job 3 first,
then job 1. The next highest profit is job 4, but
this has a deadline 2, and we are going to be
busy for two days doing jobs 1 and 3. The
only other jobis job 2, which has a deadline of
3, s0 we can fit it in after the other two jobs.
Poor old job 4 is going to be left undone!
There are many other problems, more
complicated than these, which can be solved
by the greedy method. A typical one is the
Shortest Path Problem. You can think of this
in terms of a map with a number of towns onit,
and a number of routes between them. Given
two towns, you have to find the shortest route
between the two. Another problem of interest
to home computer users, is the order in which
to save a number of programs of various
lengths on a tape so that the average recov-

1300 Lel : HasH

01 IF L » H THEH i0350

1020 M = INT (L+H)f2

i4¥a IF X

1333 IF X ¥ A(M) THEM H=M+1

{ AiM)y THEM H=HM-1

permutation problem, which will be harder to
solve because there are n! different permuta-
tions of n objects. This is (as far as a compu-
ter is concerned) a very difficult problem. We
thought that the bubble sort was slow, taking
a time proportional to nz. The best algorithms
for the Travelling Salesman are even worse,
so that an algorithm which sorts out a prob-
lem for n points in 1 second, 2n points will
take 8 seconds, 4n will take 2 minutes and
10n will take over 8 hours!

One way we can improve the time of an al-
gorithm is called 'divide and conguer’. Say
we want o search a set for given record. Ifthe
items are in a random order, we will have fo
start at one end and look at each record until
we find the one we want, If there are n re-
cords, the average number of comparisons
will be /2. However, if the items are sorted
into ascending order, like a dictionary or tele-
phone directory, we have access to a much
more efficient method, called a Binary

Binary search program

REM CHOOEE BOTTOM HALF

REM CHOOEZE TOF HALF

Search.

We start by dividing the data into two parts
by looking at the middle element. If that is
higher than the one we want, we know we can
ignare all the records in the top half of our set,
because they will be higher still. This means
the record we want is in the bottom half. We
now have a set of n/2 records, which we di-
vide into two in exactly the same way, which
narrows down the search to a set of n/4 items
and so on. At each stage, we eliminate large
numbers of records without even looking at
them! A binary search on nitems makes logn/
log2 comparisons, so if we have 1000 re-
cords, we can find the one we want in 10
comparisons, compared with an averge of
500 by the simple method. In fact, in contrast
to the bubble sort, the binary search is the
fastest known algorithm of its type, and yet it
makes quite a small BASIC program:

Divide and conquer

Many sorling algorithms, such as
MERGESORT and QUICKSORT use the prin-
ciple of divide and conqguer. Instead of sort-
ing n records, we split them into two sets of n/
2 records. Each of these is split into half and
30 on until we get down to a very small
number of records in a large number of sets.
We can now sort each set separately (using a
sort such as the insertion sort which is very
fast for small numbers of items) and then
merge the sets together. Merging is an oper-
ation which is very quick, so we would rather
merge than sort,

We have looked at a fair sample of the al-
gorithms which have fascinated computer
scientists and mathematicians for the past
two thousand years. You may be interested
to know that there are still many problems for
which no efficient algorithrmis known, such
as the travelling salesman problem. Before
we draw a discrete veil over the subject, hare
are a couple more interesting problems.

The Postage Stamp problem, whare we im-
agine a country which has n denominations
of stamps, but only m stamps are allowed on
each letter. For example, if n=4 and m=5,
then stamps with values 1, 4, 12 and 21 allow
postage values 1 to 71. The problem is, for
every nand m from 1 upwards, to find the val-
ues of the stamps which give the largest
range.

The Eight Queens Problem. You have to
place 8 queens on a standard 8 by 8
chessboard so that no two attack, that is no
two may be on the same row, column or
diagonal. This can be expanded to the gen-
eral case of putting n queens into an n by n
square chessboard.

Hopefully this article has whetted a few ap-
petites, aroused a bit of curiosity and also
given a few hints on how to produce faster al-
gorithms. Unfortunately, many of the more
powerful techniques require certain tools
which we have no room for here, such as bi-
nary trees and graphs. These are not terribly
difficult, so if enough of you write in and re-
quest more, maybe the Editor will capitulate
and run this as a separate series.

1040 RETURM :REM A{H}) I5 THE OME WE WANT!

1030 M==| RETURN :REM I[TEM DOES NOT EXIST
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ENHANCING
PET
BASIC

P

By Dave Barrett
& Dave Wardill

A

Last month, we explained how you could add a
collection of new words to your PET. They would be
recognised in your program, or as a direct command,
with no loss of time or compatibility.

This month, we are going to look at one of the
words in more detail. You will be able to add this to your
BASIC vocabulary, if you wish, or you can treat it like
any other machine code routine and load it into RAM
when you need it.

Keyinput
We called the word KEYINP.

I'he way it works is seen most easily from an example.
Suppose you have written a menu-driven program of some
sort. On the screen there is a confident list of options, like
this:

MEML

HEGIN A MERW FILE
CHAEMGE & RELCORD
FIND A RELCORD
READ A& FILE

M

PRESS *H,C.F,R Dr r0 CONTINUE

So far, so good; but the menu is then probably
checked with some awful-looking segment of program like
this. (There is no doubt a maore efficient way of writing this —
but why should we spoil a good example just because of
that?)

200 GET B% : IF B§=""THEN 200

210 P=1

220 IF B$="B" THEN P=2

a0 IF B$="C" THEN P=23

240 IF B$="F" THEN P=4

250 1IF B3="R" THEN P=5

260 IF BE="E" THEN P=6
70 :

280 ON P GOTO 200,1000,2000,3000,4000,5000

All this ngmarole can be replaced with a much simpler
routine, using the new word, KEYINP.

200 AT="BCFRE"
210 KEYINP AL BS
220 ON PL% GOTO 1000,2000,3000,4000,5000

So, what is it doing? KEYINP has to have three
variables associated with it. The first one, A% in the
example, is a string which contains the allowed keypresses.

Incidentally, if you want the STOP key to work at this
point, you have to include it in the string. That is quite easy
to do — as you type the string, press the stop key as one of
the allowed keypresses. You will see that it has been
accepted as a reverse 'C appears. This is like getting a
reverse heart for ‘clear screen’ in a print

I'he second variable, B% in the example given above, is
a single character variable. After KEYINP has been used, it
contains the character of the key which was pressed.

The third variable, PL% is given a number by KEYINP
which represents the position of the character in the
approved string. If you press the key which is the fourth
character in the string A%, then PL% will become equal to 4.

Therefore in our example, if AS="BCFRE" and the letter
'R’ is pressed then: >

/6
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AFARTRIERFAEdidaddddRdidedidi iR f R R RN E R R AT R R E RN R E TN AW

BETEEY/Aa B& OF EYE ox¥oxm.an,. Bw

L1ST ALL FOBSTELE KEYFRESSES 1M &

Yes Print

- Message
s Syntax
‘ Error
Got A
String

"OET® UNTIL ONE OF THOSE LISTED =AE

FUT "@0T" KEY IWTD B -071 E0 [MTO A STRIMG VARIABLE

AL MESEE Ok INTEGER VARIAEL F-PLT

THE CHECE STRING WHERE THE HATLC OCCLRED
F0LU FAY OF COUMSE USE ANY WARTAPLET WAMES TwAT NRE LEGOL
LR ER R RS R R R R R R R R N R R NN N R R A TR R R ER NSNS

el R
BRASIC 4

HIS“AL =dENSS
OIRECT =@CAaCs

T STREWR =&EDSE
EVéiL =aBEER
DISCRD =&CTES
PATETH =abhlD

' PRINT w&E202
COH¥E  =#FEFS

i PUTWE =838
ERDA M =&EJED
CHECk =%BEFT

+ RTIME]1 =#®BCXd
RTIMNEZ =sCimT

+ RTINEY] =sBEBES

> BET =®EFEA

i BOTHEY s®007&
TYPE =87

» BER] =g 3B

T MWLM YE wadE

i+ RETLIFM =800
THTYPE =d)B
LEN =]
POINT =ai7
BPARE =8]%
BUFFER =300

» THVELCT =#40
Dbk -l

0 CYARAD =Edd
BOTANT] =edd
BARESVE =&dE
BESFNT =aT?
]
]
JAND FOR BASTIC I T WIULD BE
]

§HIERAD =RCCUA
FEIREECT =#0Z80
| BTREWVS =aCCoF
) ENAL = DEC
jBEHERT =a0mTh
[PRTATR =%lAIC
IPRINT =8EXDR
jEO=mA =ellFR
IPUTVYE =8CFaDb
JERIRIN =RI3F7
|CHEC® =dCDFA
IMTINER =8CESS
|ATIMEZ =eCFCY
|ATINES =4CCRE
i

1

1

>

Get A
Byte until
Hut [ 2]

1
i ABSEMBEL_ED HERNE FOR BNAR[C 4
jEifEd iR Rid iR EEREERERER R R ER N

E<AmakT J18ET WP

E+EHIRT i1 ‘MULL STRINOC

FRTETR 1 AMD PRINT 1T
ERORIN j1AND WHERE 1T OCCLERED

MISHAL
CoHME i STARY HEME [F NOT [MTERFACED 70 BABIC
BETHEY

2610 HIES THE ABOWE Twl LINES [F TMTERFACED TO BagIo
2020 rre i BTART WERE [F THTERFACED T B&EIC
SRS CONT
el TE} 9F FRE 150 WE WANT TD FRINT SOMETHIND FIRST
2050 LDA ERETURM {FRINT 8 RETURM DMLY [F WE HAVE & PRE PRENT
2 O FRINT
FIRELCT CHECKE THAT WE ARE MOT 1M BIRECT HAGE
FTHDIS iFIND THE CHECK STRING
T
ERFOR1 ;HE WAVE BEEH GIVEN & NUFERIC S0 Jgu
[ Jer i ¥ BAVE
CEall, Y ak FOINTERS
W "

WOHE &, Akl LERGTH

gl Bl

LEN

ERRDAZ tIF ZEMO THEHN WE HAUVE £ " hil

COMAA

' TulR]

Cwai]

o Thls

EFFERT] IONLY ] CHA S0 EMD WEITH A TEMD |

MUY E {85ET FEYBD BUFTER TOJ TERD

(& L. ITELL THE MACHINE WE ARE COING 7

INTYPE

[HWECT

INYELT=]

FUTYE IYARLAMLE TD RECEIVE KEYFREESED
1 BAVE [T

Save byte in KEYINPUT

String BS

set PL% Fig' 1

TVPE
ERFOR1~ :ABAIN IF TERO WE MAVE A NUBERIC THEREFQ
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How tobuya

should see more than one. That way you
are more likely to find the one most suited to your

needs. However good PAYROLL PLUS is, there are
certain things it won't do that other payrolls will —
and vice versa.

Why do we say that you should insist that
PAYROLL PLUS is among those you should see?
Because it is so elegant in operation and so
extremely easy to use. If you want a
payroll that needs an expert
‘computer person’ to operate it, or if
you enjoy spending hours trying to
decipher an operating manual then
PAYROLL PLUS is definitely NOT for
you. You would find it too quick and
easy to master.

50 don’t make the mistake of

payroll

! ol
|
N
— LT E i |
P i rpes & OO y 123836 A % |
program... . e e 1)
| | nRoE A B susE A I_'.:.;_, | p.F-BA1TE L :_ .5 : '. |
| @ e R T WL gl g |
e 100,00 T s WAL e T
First, go to your CBM/PET dealer | @1 orse 1-%° 5o waees | - i N
and ask to see at least two different 'I : - : | =i e MR £
: 3ROES 0 {
payrolls. Second, make sure that one L e E s T |®
H 3 -y &E N | oSS y S |
of those you see is the LANDSOFT | ® . T T T R R Jolt TS
I-F-HYHGLL PLUE,, | i i_.'?.'.'F-'-:-'E' BE. = I_________———_
We are serious when we say you - : e e s
"

buying another and then seeing PAYROLL PLUS
afterwards. Your awareness of its excellence could
then be most frustrating!

PAYROLL PLUS is in use by a number of
accountants and even bureaux.

Versions for 8032, 4032 and 3032 series
CBM/PET

]
e .

£150 + VAT.

LandSoft

The Courtyard, 152-154 Ewell Road,
Surbiton, Surrey.
Telephone: 01-399 2476/7

SUPERIOR PROGRAMS FOR THE
CBM/PET MICROCOMPUTER

UNIQUE IN CONCEPTION - PERFORMANCE

& VERSATILITY OF APPLICATION

‘REXAGAN’

& INTERFACE UNIT

links microcomputers to instruments

‘REXAGAN’

units allow the interfacing of microcomputers

to laboratory and process instruments for

data acquisition and process control.

‘REXAGAN'

was designed to meet the widely varying needs of ICI

‘REXAGAN'

‘REXAGAN'’

individual in environments ranging from school
laboratories to industrial plants.

comes complete with assembly and programming in- Automatic Test Equipment — Production Sequencing -
structions, in a well-written, well-illustrated manual.

Applications include . ..

Laboratory  Automation Data Gathering -
Chromatography — Plant Control & Monitoring —

Machine Control — Energy Management — Strain
measurement & Data logging — Nucleonics — Event

scientists and engineers and is used throughout ICI.
‘REXAGAN'

has been used and tested until it has emerged as a
powerful, versatile and integrated unit which can be

used by jumior laboratory assistants or senior engineers
alike.

‘REXAGAN'

will link to most popular microcomputers, including
PET, Apple, VIC, Acorn Atom.

‘REXAGAN'

can do several jobs at once, collect data, send control
signals, monitor power supply, sound alarm signals,
etc.

‘REXAGAN'

5 the result of intensive development by ICI and can
be used for instrument and system control by any

s made up of the MASTER UNIT, which connects tg the C0Unting — Spectral Analysis — Security Systems

- Photographic Processing — Medical Monitoring —
mﬁilﬂﬁg :_rg:,::: Egﬂ.varmus SIGNAL BOARDS which slot Analytical Instrumentation — Psychological Experiments

Connector cables run from the signal boards to the —~nimal Manitaring,

control instruments which send data or receive Manufactured by Imperial Chemical

commands. Industries PLC, owners of the trade
How many signal boards ? mark 'REXAGAN’

Up to eight signal boards can be slotted into the master
unit for simultaneous use. Each board can go in any WORLDWIDE DISTRIBUTORS

slot — there is no “wrong slat', DYSON INSTRUMENTS LTD
What do the signal boards do? Sunderland House, Station Road,

There are 9 different signal boards but only 6 different Hetton, Houghton-le-Spring,

functions, Tyne & Wear DH5 0AT,
Analogue Input  Analogue Qutput England.
Digital |I'||.'-'L|'|' Dig:!al DU1|JLI|: Tel:0783-260433
Pulse Counter Alarm

Telex: 53688
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2330
23440 |
2330 BTA POINTI] 1 PAETUR
2380 BTY POINT1=1 ik
2370 LDA BAEFNT n
2380 LO¥ BABFNT=1 i
4370 BETA BABBVE e
2400 ETY BASEVE+1 il
2410 LDX INVECT e
F430 LO¥ INWVECT=1 i
430 ETY BRABPNT e
449 BTY BASFNT=1 'R
2430 MBIl J8F BET I1BET & KEY PREBS
.y P BED afL aNE KEYy PRESSED S0 0O ADAENM
i:ig g: LEMW JLENBTH OF CHECE BTRIN3
A$:IIEEFHE" 2480 HBZ CHP (POINTI;¥ 3018 EEY PRESBED IM OUR LIET OF ALLDWED CHAS
2500 BER EITYA 1YES BD B3 A&MD DO T
2510 D
= J " 2520 BPFL M3Z IHIM;E TO CHECK o
B%="R" PL%=4 (fourth character in string) 3540 DOTYA OTV BRARE jmave' v FOR PLE D O
2580 JSR RTIME]
2540 LD/ £wb iF
v . ' - 2ET0 ETA CVAR
This is obviously an extremely useful word. Not only will 2580 Loa e L
it help prog rammers j.whc: write menu-driven programs, but it e TEN ML S pTeEL L
could also revolutionise games programs of the genre: e Lo oo RS
L - 2
Press any key to continue — NO, NOT THAT ONE!' 2630 INC eeamE 1 Yo ™
2&b0 LOA SPARE 1k FOSITION
270 BTE (CWVAREEI Y gb OF CHA
e RTE ik OM CHECH STH
Refinements , _ N
The machine code program which defines the word KEYINP 4] LON - B p L e A
also contains one or two useful refinements. 2740 | e G+
For example, let us suppose that the programmer has EEE iy EE tﬁ;"f" :éﬁiﬂ&?ﬁ:é?’mﬂ;ﬁ smocrer
5 s s = s L
forgotten to define the string A%, which is the list of EEE Ty E“E E&EE‘E 1 .
approved key presses. v ) 2610 | - S g
When the program flow reaches that point, it will stop w0
with a brand new error message. :
100 Ag=""
110 KEYINP A%, BS
NULL STRING ERROR IN 110
Cx

Suppose that the programmer wishes to include a
message, like he can do with 'INPUT'. This is also allowed,
L | and it uses the the same syntax.

PC IR& SR AC XR YR SP
.3 EB7B0O E4355 2C 34 3A 9D Fé

I000 A9 99 AQ 30 20 1D BR 4C
3008 ED B3 &8 4C 93 BD 20 FS5
010 BE 20 746 00 C% 22 DO 08
=018 20 A3 30 A9 0D 20 02 EZ2
020 20 CF C4 20 BO 30 A5 07
=028 FO E1 AQ 02 Bl &1 99 1é&
3030 00 BB 10 FB AS 16 FO C8B
3038 20 F3 BE A9 00 A2 01 AO
3040 02 BD 01 02 BS 9E A9 40
3048 B85 OB B4 40 B4 41 20 2B

100 INPUT*"WHAT 15 YOUR NAME";N$
or
100 KEYINP*PICK A LETTER FROM '‘BCFRE™,A%,B%

Typical examples
some typical examples of its use would include:

120 As="ABCDEFG"
130 KEYINP*PRESS A NOTE";A%,B%

]
EE EF EE EE W Ef & & & &5 S & ES =S =l

The flowchart for the word is shown in Fig. 1. The
assembled program and HEX dump are in Fig. 2.

If you don't want to include it as a word in BASIC, but
just want to keep it as a piece of code to be loaded when
you need it, then all that needs to be done Is this.

Type in the Hex machine code into the part of the
memory where you plan to use it eventually. Make a careful
note of where the routine starts if you are going to use a
'5YS' call — it is 15 bytes into that routine, as you will see

S0B8 BS C7 20 98 BD 4C BY L7
S0CO AA AA AA AA AA AA AA AA

or -
. 050 C1 48 AS O7 FO B4 &8 85
180 A$="ABCDEFG" . J05B8 46 B4 47 AS 77 A4 78 B85
190 KEYINP"PRESS ‘A’ TO . J060 4B B4 49 A6 40 A4 41 86
CONTINUE"LEFTH(AS,1),B$ . 3068 77 B4 78 20 E4 FF FO FB
. =070 A4 146 B8 D1 17 FO OS5 B8
or « B 078 10 F9 30 EF 84 19 20 343
- . : .2 3080 BC A? DO B85 42 A9 CC 85
?FJD“T‘EEH;INP PRESS 'SPACE' TO CONTINUE"; . =OBE 4% 20 B7 Ci A0 00 98 91
: 2 3090 44 C8 E6 17 AS 19 91 44
Here, if a variable name is not used, the string must be 8 =098 &0 4E 00 4C 4C 20 o3 54
in brackets. - d S0A0 52 49 4E 47 00 20 BS BE
.2 30AB A9 3B 20 F7 BE 4C 20 BB
Flowchart «3 30BO C9 28 DO 06 20 E¥ BE 4C

READY.

]
L]
®
®
®
L
®
®
@
®
L
L
®
®
L
L
L
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L
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@
L
L
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[ SIVIPLICALC

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 sheet is 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 Bk it provides enough space to analyse a capital purchase
or personal tax computation.

I 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 casselte 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). .

I 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.

SR A N ANSHERCS RS |

Further details from Mark Turmer on 021-773 8281 - telex 338247

BUSINESS AND

1 [ PO panipmed,  PERSONAL COMPUTERS
Edinburgh |

ha: SILICON CENTRE has moved to new LARGER premises
Please note our new address:-

SILICON CENTRE, (nr. St. James Centre)
ANTIGUA STREET, (top of Leith Walk)
EDINBURGH

O0COoOD0000000000000000000000000000000000O000000C00000C000000 0000 OOLROL0000

IACORN, ATARI, BBC COMPUTERS, OSBORNE, SHARP, VIC, XEROX 820 : TANTEL PRESTEL,
PRINTERS, SOFTWARE, BOOKS, COMPUTER FURNITURE.

*Bring this advert with you and we will give you 10% off ANY piece of Atari software.
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tolook

You can expect to see a few changes in
Microchips in the near future, Larger
premises, even more variety in our range of
games and accessories and fast and reliable

IO rﬂ;—;il order facilities to provide you with the
ultimate service in personal computers.

To get you started we are offering a complete package for home computing consisting of

® VIC 20 COLOUR COMPUTER @ VIC CASSETTE UNIT
® INTRODUCTION TO BASIC COURSE PART| @ DEMONSTRATION CASSETTE

® 5 BLANK CASSETTES @ 1 YEAR WARRANTY
" at a fully inclusive price of £242 .00
AL i . Order in person, write or telephone
. PG, Access & Barclaycard just
E bt T quote number.

MICROCHIPS

St Georges Street, Winchester

Hants 5023 8AH
<o ._Tel (0962) 68085

Plus frae : . it gt N s
exciting T . RRsn i
computar game i . :

: R IN
Now available geat ey
CBM PET Upgrade Conversion from 4016 or 4032 i'_A C:"" DERBY,
e

large screen to 80 column 32K with auto repeat key N OTTS

and escape access.
& LEICS

4016 conversion £185 including VAT

4032 conversion £150 including VAT
LRK Electronics PET upgrade Memory Expansion: FINANCIAL PLANNING
s 0 égg ﬁg SUPERCALC £170
MICROMODELLER
8K to 32K ... £60 e
all including VAT DATABASE SYSTEMS
DBASE ii
Also send LRK Electronics your basic disk program FMS-SBU” Ejgg
and we will protect it with our protection key thus| | RAPPORT NYA
giving only the Key Holder access to the program.| | XCALIBUR £O50

| (Ideal system for all database
For full details phone or send stamped addressed] | applications where security is

envelope to: vital)

L R K ELECTRONICS
24 Chester Road North, Streetley,

T ot e MicroPeople Ltd.

1 Union Street, Long Eaton, Nottingham NG10 1HH
TEL: LONG EATON (06076) 69117

Tel: 021-353 8964
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‘ w By Humphrey Walwyn

— a beginner’s guide to Silicon based life forms

Great — but what does it do?
A good question and one which every first
time buyer of a microcomputer is well
justified in asking. The shop assistant will
immediately respond with a mind boggling
list of possibilities from 'controlling the
environment within your tropical fish tank' to
‘printing out your Christras cards and
addresses’. Everything he says will — within
some limits — be possible but often not
practical. You can already control your fish
with a thermostat (price three quid) and
which of your friends would like to receive a
computer printed envelope during the
festive season? Christmas cheer in gas bill
print does not make for personal greetings!
After five minutes of listening spell bound
to the enthusiastic outpourings, you will be
more confused then ever before. The best
question to ask is the more obtuse one ..
Yes, but what doesn'tit do?' This will
normally result in a meaningful silence, The
thought has probably never occurred to the
shop assistant that his golden dream
machine may not be able to do everything.
It's not his fault. With the plethora of dazzling
machinery available, the claims by each
manufacturer for the brilliance of their
product are designed to catch the eye of the
purchaser and, sometimes, to numb him
into submission, When the microcomputer
boom hit the United Kingdom five years
ago, there weren't too many machines
about so there wasn't too much confusion
about which machine to buy. There was,
however, total confusion about what to do
with it once you'd got it home. There still is.
And now that there are so many machines
available, the confusion is all the greater.
Which is why this magazine spends much
time trying to clear a path through the
jungle.

Strange encounters

You'll have read elsewhere in these pages
some very sound advice on what or why to
buy and there are always reviews of the
latest silicon beasts to emerge from the
forest....but some of you will no doubt still

feel lost by the sheer range of products
available. The computer jungle is full of
some startling creatures and, bacause of
the commercial pressures facing the
manufacturers, the jungle is also full of mis-
infarmation, industrial confusion and
predators eager for your trade. It is also a
jungle where evolution runs at high speed.
Indeed, in the time you've taken to read this
article, Science will have advanced by a
couple of minutes and those couple of
minutes in a technical laboratory may have
led to a new and dramatic technological
breakthrough! Yesterday's computer may
already be a dodo.

There is also something very sobering to
bear in mind about the spaed of the
evolutionary process. Every machine in the
shop window is technically out of date. The
next generation is being born on the
industrial test-bench right now.

So what to do? Well, you can always take
a quided tour around the jungle. When
expecting a series of strange encounters,
you should always be prepared. Here's a
handy survival guide; don't venture out
alone without it.

COMPUTUS AGRESSIVUS

Mostly arrives with piles of publicity and
mind bogagling statistical claims. In the past,
the publicity leaflets were often better
printed than the manual of
instructions. This was because
the sales and marketing

departments in various firms never spoke to
the development and engineering teams so
they didn't have a clue what the machine
could really do. Of course, all that's
changed now. They speak to each other but
since the marketing people aren't computer
trained, they listen but still don't have a clue
what's going on. Well, not completely true of
course. Thankfully COMPUTLUS
AGRESSIVUS is becoming extinct but watch
out because they occasionally fall out of the
trees and gobble you up. Its hallmarks are
the exciting looks, flashy finish and "very
new' tag. Remember that the reason it is
exciting is because it is new! A "sheep in
wolf's clothing' will not only empty your
wallet; it may leave you too confused to
progress beyond discovering where the
mains switch is

COMPUTUS “HI-SPEED”
TEKNOLOGIUS

A modern descendant of COMPUTUS
AGRESSIVUS. Itis, by reason of its 'HI-
SPEED" name, quite a rare creature. The
wave of publicity material and adverts
announcing its imminent arrival are
somewhal in advance of reality. When you
read about this beast, it seems to be the
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answer to many of your problems —
excellent specifications, amazing facilities
and a nice low price. But can you find it? No,
no one’s seen it. The reason is that the
demand for it somewhat exceeds supply. In
some cases it hasn't even been born yet.
Because it is such a sought after creature,
COMPUTUS “HI-SPEED" has developed
unique evasion tactics and prides itself on
being hard to track down. It can be
recognised by the following replies to your
enquiries....

“Oh no Sir, we're still waiting for it. We had
one in last week but the boss took it home.”

Or...

(laugh) *You must be joking, Sir. There's a
six month waiting list!"

Or...

“No, Sir, but I've got a friend at the factory
and for a small extra fee...”

Although it's a victim of advance publicity,
this beast is obviously a good buy. If
everyone seems to want it too, then it must
be pretty special. N.B. If YOU can find one,
do let me know where you got it from. ..

COMPUTUS INCOGNITUS

If you tell anyone else that you have one of
these, the reaction will probably be: “What
make? Sorry, never heard of it.” This neadn't

matter since it might give you a
psychological advantage NOT to be part of
the crowd. You can also impress your
friends by claiming vast powers for the
beast since no one will be able to know
anything about it to argue with you.
However, with the rapidity of current
commercial pressures, the company that
made it may well have gone into liquidation.
If no one's heard of it then that's probably
the reason. This could be bad news since
spare parts will only be obtainable from
Borneo every second Thursday and
software for the creature will be non-existant.
Friendly and no doubt fun — if you can find
any instructions to make it work at all — but
not really a sound investment particularly if
you want to add things to it later.

COMPUTUS SECOND
HANDUS

Also known as COMPUTUS
PARTEXCHANJUS. This is a growing breed
for obvious reasons. You can find them at
the back of shops and in all the magazine
small ads. Like a secondhand anything, the
problems are fairly obvious. It depends
what has happened to the thing before it got
to you. If it has been well treated then you
should suffer no great loss. The best
secondhand machine to buy would seem to
be the one in the following small ad...

“For sale, XXX 999 for $100.00. Owner
can't get to grips with it. Take $50.00"

This means that the machine has been
sitting idle for a month or two while the
owner despaired of a reckless purchase.

The disadvantages are that there is no
guarantee, the machine is definitely out of
date and the owner's cat might have done
something awful on it. If it is like COMPUTUS
INCOGNITUS, then the problems of spare
parts and ‘add-ons’ will apply. Software
might only be available from a P.O. Box in
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California which was last operational in
1978. Also check the price carefully. You
might be able to get the same facilities on a
new machine for the same amount of
money.

The best clue to the machine's wear and
tear is to examine the keyboard. If the letters
and numbers are faint and worn then
someocne's been giving it quite a bashing!

COMPUTUS ‘DO IT
YOURSELFUS’

These have been around for some years
and, at one time, were the only way to get
into amateur computing at all. People who
build their own systems either from kits or
from bits and chips tend to be very proud of
what they've achieved — and quite rightly
too. The very idea of wielding a soldering
iron anywhere near high technology chips is
— o me — quite terrifying so | admire their
bravery as well as their skills. Proud of their
work they may be but they might not be so
proud of their machine’s achievements.
COMPUTUS 'DO IT YOURSELFUS' ig
usually pretty limited in its scope since the
really advanced computers of today don't
normally lend themselves to home
construction.

Although some kits are surprisingly
simple to build, others may be too complex
for the average constructor even to look at
Lines, wires, connections and boards can

make the circuit diagram about as g
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meaningful as Clapham Junction in the rush
hour. Fun (well sort of) and certainly a
challenge, but stear clear of this one if you
value your health, sanity and sleep. Today's
technology is so complex that the slightest
slip will ruin your work. And very few people
will be able to tell you where you've got your
wires crossed. Furthermore, the price of
ready-built machines continues to fall so
quickly that it's no longer economic to
attempt your own construction

A definite NO — unless you're involved in
educational research or have masochistic
leanings.

General Classification of Silicon
Based Fauna and Flora

There are two basic types of Silicon life

forms. One is designated “SEPARATI UMNITI"

and the other is "ALLTOGETHER IN ONE

[P

BOXUS". Most modern breeds belong to the
former where the creature's heart is
contained within a keyboard unit and all the
rest of the bits (cassettes, TV, disks, etc.)
are attached by umbilical cords. There is no
particular advantage about either type — it
all IZ]UFJ-!',‘.HI’J!,—Z Wf';’_ﬂ YOL are goimng o use the
thing for. You should bear in mind the
following practical considerations

however. ..

(a) It is easier to carry the beast if it is all in
one box.

(o) The more conneclions there are, the
more your home will resemble Spaghett
Junction

(c) oeparate unils are more flexible since
'_-.I'["!l] rT"F.l'!r' Hl[f?é‘].’_i}-’ DSEEEE S0OMmE Uf the units,
and not wish to pay for another cassette
deck or display screen.

(cd) You WILL nead two TVs, Whenever
YOU want to compute things, the rest of the

house will always want to watch “Dallas” or
Top of the Pops”

...And in tonclusion...

Marly of the rules governing the purchase of
dogs, cals and budgies also apply to the
purchase of silicon based life forms. Having
decided to buy something, it's purely a
matter of choice of breed. If you're not really
sure you really want anything but would like
to dabble a bit, then don't buy a tropical
angel fish. Get a goldfish which will be
cheap and cheerful. If you get fed up with it,
your friends will be happy to take it off you
out they won't be geared to take more exotic
creatures

If you are aware of some of the possibilities
your purchase will give you, then don't
invest in something too small to do the job. If
you really want a guard dog, then don't get
a Chihuahua. You'll regret it later

Lastly, if there is one general rule | would
offer it is to go for a popular breed. Exotic
and unusual creatures require specialist
training. The more animal of a particular
type there are, the more owners clubs and
advice there will be. Food (software) will be
plentiful and the breed is less likely to die
out owing to lack of interest.

Above all, treat it kindly and you'll have a
lasting relationship

VISIT LONDON’§

ATA BUSHESS SYaTelMS

ENTRANCE FREE)

NEWEST ATTRACTION

ANITA BUSINESS SYSTEMS HAS NOW OPENED ITS NEW RETAIL SHOP

AND WE CAN OFFER:-

& Commodore, Apple and Adler Microcomputers

¢ Associate Printers
< Full Software Support
y¢ Calculators

% Typewriters

% Disk Drives
% Demonstration Facilities
s Dictaphones

vx Experienced Service backup on all equipment

Y% Office Furniture
vy Video Department

AIITA BUSKHIESS SYSTEITS

50 FENCHURCH STREET, LONDON E.C.3

15 CLERKENWELL CLOSE, LONDONE.C.1
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BUSINESS F,LECTRONICS

"The Microcomputer Specialists’

T

The South's leading Distributor for Commodore, Apple II and all
related products
We believe in SUPPORT for all our users.

@ is now herel Come and see us
at 's, Southampton.

We have over 60 years' accumulated experience in computers,

electronic engineering and systems.

We can supply all your proven hardware and software
accessories for your PET & APPLE systems.

oo AND NOW VIC-20! xo0ox

Discounts for C.W.0., Educational Establishments and cash purchase
Call us on Southampton (0703) T38248

‘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

I £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 méc subroutines, change disk names and |1Ds,
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-
space jump etc. Tape £6, disk £7.50
ADD VAT TO PRICES PLEASE, BUT ALL
INCLUDE P&P. SEND FOR MORE

DETAILS, MORE ITEMS, AMD GET QUR
FREE 'MICRUMAIL" FETAIC NEWS-

LETTER  Simple Software Lid.
15 Havelock Rd., Brighton,
Sussex BN1 6GL

Tel: (0273) 504879

prafrstlumul

COrmpULEr 3032 Orrian
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Dont téér your hair
Compufix isthere !
Swindon 694066

If your PE T 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 .

Computers-Software
Application Pacs-Manuals
Books.
Hewlett-Packard Texas Sharp

Mainframes
H.P.85£1595 Texas 99/4A £255
Sharp MZ 80B £895
Similar Huge Reductions on
In-Stock Peripherals, Interfaces,
Software,calculators and home

electronics. Own an HP 67/97.
HP41 or Ti59? Sale offers of up to

+ VAT

COMIPUFIX

50% off application pacs and books.

Send for
full list

loda '," or belephons
(K31 -226 5454

. BUSINESS &
) ELECTRONE(
) MACHINES

T Castle 51, Edin
EHZ IBB. Tel; 031-22

h
5454

AWAVAY
=1 Instant Credit Typical Apr 29.4. Kon-Sa: 9-5.30.
gl L) Card Holders Phone Your Order.




& SiHus 1
TOP Business
Systems Ltd

covers the

EAST MIDLANDS

An established ACT Dealer since 1979 offers a
full range of hardware and software systems and

FIS

generalised disk housekeeping routines for the
Sirius 1 - E125

128 Derby Road, Long Eaton, Nottingham NG10 4ER.
Tel: 06076-69324

POSELDON COMPUTER SERVICES LTD.
OF HAMPTON

S.W. LONDON DEALER
FOR SIRIUS 1

DEMDNSTHAT!DNS BY APPOINTMENT

(At any time, including evenings and weekends)

BESPOKE SOFTWARE A SPECIALITY

Competitive Prices
Full U.K. delivery and expart enquiries welcome

TEL: 01-941 1447/5986
TELEX: 8954665 GITS

S Sirlus 1

Ssirlus 1

greengage

computers

Greengage Computers Limited
35/37 Albert Street

Rugby Warwickshire CV21 25G
Telephone: Rugby (0788) 70563/4

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.

SSirlus 1

Please contact:

CASTLE MICROSYSTEMS LTD
MORTHNEY MARINA, NORTHNEY ROAD,
HAYLING ISLAND HANTS. POT1 OMNH

Talephone 07016 2188 Telex B47482

TYPEWRITER CENTRES

46 High Street,
King's Heath,
Birmingham B14 7JZ

Tel: 021-444 7349

i et S it e = T sy - - it e = TR e S e Ly B gt . i el ] o ) Bl i - S

Stockists of ACT SIRIUS 1 16-bit microcomputers
and software
Call in or telephone for demonstration

SIRIUS 1 dealers in
the North of Scotland

Full Engineering Support

&= dus1

21 Bon Accord Street, Aberdeen AB1 2EA
Tel: (0224) 22520 Telex: 739740

The Whymark Computer Centre

20 Milford Street, Salisbury, Wilts SP1 2AP

covering Southampton, Bournmouth, South Coast & West Country

SIRIUS SUPPLIES AND SUPPORT. HARDWARE/SOFTWARE
CALL US FOR HELPFUL ADVICE AND INFORMATION

(0722) 331269

AberData

Business computing in mid Wales

=Shus1

Pontrhydfendigaid (09745) 344

Pontrhydfendigaid
Ystrad Meurig
Dyfed SY25 6EJ

In BIRMINGHAM see SIRIUS at

Westwood Computers

117 TENNANT STREET, FIVE WAYS,

021 632 5824

On the street parking
always available.

B and D Computing Ltd.

SHus

8 Sheep Street,
Highworth,
Swindon

Wilts SN6 TAA 0793 762449

86 MicroComputer Printout July 1982




= Silues 1

P JNEW COMPUTERS LTD.
Cannon House,

2255 Coventry Road, Sheldon,
Birmingham B26 3NX

ACT
gﬂfﬂﬁ |
Contact: P J New or Della Wall on 021-742 6801

The Sirius Dealer in the West Midlands offering total
support, sales, training and service for business, com-
mercial and educational users.

KENT, SUSSEX anD SURREY BORDERS
—
=us1

SYSTEMS CONSULTANTS
To evaluate Install Implernent and Train
with after sales service and support

Dealer

AEC Businnss Syntams, Mercury House, Station Rd.,
Edenbridge, Kent. Tel: (0732) 864829

RAVEN COMPUTERS
e NETWORKING
I fﬁ"ﬁfi;rus 1 APPLICATION GENERATOR

TELEX LINK
PACKAGES

RAVEN COMPUTERS LTD.,

153 Sunbridge Road, Bradford BD1 4NU, West Yorks.

Tel: 0274-306966

Victoria Mill, Manchester Road, Droylsden, Manchester M35 EP
Tel: 061-370 0900

Island Software

‘Glenleedle’, Salen, Aros,
Isle of Mull, Argyll PA72 6]L
Tel: 06803 343

h

development tools, including SOURCEROR dissembler/translation
aid and DIRECTORY EXTENDER disk library management tool.
In addition to the standard ACT Sirius products, we also provide
development facilities for commissioned software.

2 ACT
& SIINUs1

SEEING
IS BELIEVING

See Prestel 31141145

For further details and
demonstration contact:

cvelrel & Clhewbere

12 SAYESBURY ROAD, SAWBRIDGEWORTH,
HERTFORDSHIRE Telephone (0279) 724081
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SIRIUS IN LANCASHIRE

MERIT

COMPUTERS
1IT<

LTD.

i 4 Caroline Street,
1§ Wigan, Lancs WN3 4EL
Tel: (0942) 495821

®is: | 1],

44 5t. Andrews Square
Glasgow G1 6PL
Tel, 041-552 6731-3

lelex /77268
ApplieWmlt%—

The Applications Oriented Sirius Dealer
in the North West
Tel. 061-432 1750

Harbro House,

. s 1
Stockport

FBC Systems Ltd.
= sirius 1

: 2 Whether you need a standard off-the-shelf package, or a tailor
&re are now able to supply MOTOR TRADER package for the ACT made system to your own specification, expert advice is available.
Sirius 1 and other CP/M microcomputers, plus a range of software

10 MAIN CENTRE, DERBY.
Tel: Derby 365280

The serious dealer for
WEST SUSSEX
Full support offered

Microworld Computer & Video Centre
40 Broadfield Barton, Crawley,
Sussex RH11 9BA. Tel: 0293-545630

87/




IN
DERBY,
NOTTS
& LEICS

MicroPeople
L&¢.

1 UNION STREET, LONG EATON,
I NOTTINGHAM NG10 1HH
LONG EATON (06076) 69117

& 0Hus 1
SIRIUS IN STAINES

Supercalc, MicroModeller, Pulsar Accounting
Wordstar, Spellstar, Select, Mailmerge
MARKETING APPLICATIONS
STATISTICAL ANALYSIS
COBOL, FORTRAN & BASIC (included)
including

PASCAL,
Demonstrations arranged anytime —
evenings and weekends.

DESI{T[}P SER‘UICES
Debmarch House, 193 London Road,
Staines., Middx. TW18 4HR Staines 56431

CROWE & SMITH

BUSINESS MACHINES

49 THE STRAND - EXMOUTH EXS8 1AL
Devon

Telephone: Exmouth 79829

SHIELD=

Business Micro Computer
Systems

94 George Street

Hull 24517

Enterprises, Bay House, The Paddocks,

S Upper Breeding, West Sussex

UL Suppliers of package and bespoke software.

WUULZ) telecommunications engineers, programs and systems
|~ analysts.

Contact main office — Steyning (0903) 812735

EDUCATIONAL COMPUTING

L. Hers o lasi A 38l of programmes lo twrn your
=5} Sinciak ZXB1 into & powerful sducalionsl fool
SUoAnd you don't dven need 1o know programming.
- Thare e clesr insiructions and plenty ol lips
& sdvice. Deslgned 1o gabayond drill & practice
the promole learning through inteveciion & discovery.

fit 1K

Creative use of
graphics
Many innovative

ideas
Fully documented

Educare’s

50

IK PROGRAMMES
for
PRIMARY

Includes . -

TORTOISE

A simplified
version of the
famous Turtle
programime

D Mi E

Combines the
fun of arcade
games with
learning

vy Authorised dealer for South Surrey and the whole of Sussex.

|7 Resources include accountants, electronics engineers,

EDUCATION
includes many

£4.95 only

incl. pRp
Graph-plotter @ Histogram @ Simon-spell ® Ske«chbuaid @ Times-table @ Sets
Series-quiz ® XY-coordinates @ Count @ Egquations @ Areas @ Guess-a-Volume
Angles ® Upstais - Downstairs ® Music-notes @ See - saw @ Wipe-out @ Spell
Temperature ® Clock @ Money ® Snake EDUCA RE
Mastermind @ Number -shoot @ + 26 more

To: Please send me.........copies Educeras 50.
EDUCARE

139“ m 5 B SIS ETES FdaE e B AN LN AN kLA " FIIFIZIIER N '
] London I"“”""‘“

SWIX gAY
L____i'_‘:"'_';;;';__:;'.._l
Let your cheid benalit sesrly. Send now

Dwerty Compuier Services

20 Worcester Road.Newton Hall,Ourham
Tel. (0385) 67045

PET Products

LF.1 Soundbox

LF.2 Programmable Sound & Music

Generator

Light Pen

LF.4 TV/Video Interface (9" screen)

LF4A TV/Video Interface (12" screen)

LF.5 Reset/Restore Button

LF.6 Disk on + Error indicator

(Green/Red/Audio)

Disk Safety Device

E-Socket ROM Expansion

Basic 4 Extramon to fit Basic 4

EPROM Burner £35.00

ROMn' RAM 2K £25.00
4K £35.00

Battery back-up 4 £ 6.00

Extended Basic ROM (2ROMset) £30.00

Switch Unit £11.00

plus per switch £ 5.00

* Available for VIC

£16.50

£30.00
£16.80
£33.50
£35.00
£ 8.80

LF.3*

£11.95
£11.95
£12.95
% 8.95

| o §
LF.8

LF.10
LF.11

LF.14
LF.15*

Add £1.40 to cover post & packing and 15% VAT
SAE for catalogue. Barclaycard and Access c:ders
accepted (Also after 6.00 p.m. and weekends)

We reserve the right to alter prices, appearance and specification
at any time. Prices valid until 30th June 1983.
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MICHAEL ORWIN’S ZX81 CASSETTES

E QUOTES
“Michael Orwin's £5 Cassette Two is very
h good value. It contains 10 stolid, well-

designed games which work, offer, plenty of
variety and choice, and are fun

from the £X Software review in Your
Computer, May 82 issue,

CASSETTE 2

Ten games in Basic for 16k ZXB81

Cass.PTTF- ITwo contains Beversi, Awari, Laser
Bases, Word Mastermind, Rectangles,
Crash, Roulette, Pontoon, Penny Shoot and
Gun Command.

Cassette Two costs £5.

“| Had your Invaders/React cassette.. |
was delighted with this first cassette.”
P. Rubython, London N.W. 10

‘I have been intending to write to you for
some days to say how much | enjoy the
games on 'Cassette One’ which you supplied
me with earlier this month.”

E.H., London SW4

| previously bought your Cassetie
One and consider it to be good value for
money!"
Richard Ross-Langley, Manging
Lhirector, Mine of Information Lid

CASSETTE 1

(eleven 1k programs)

Machine code:

React, Invaders, Phantom Aliens, Maze of
Death, Planet Lander, Bouncing Letters, Bug
Splat

Basic:

| Ching, Mastermind, Robots, Basic Hangman.
PLUS Large screen versions of Invaders and
Maze of Death, ready for when you get 16k
Cassette One costs £3.80

CASSETTE 3

8 programs for 16k ZX81

STARSHIP TROJAN

' Repair your
Starship before
disaster strikes.
Hazards include
asphyxiation,
radiation, escaped
biological
specimens and
plunging into a
Supernova.
STARTREK This version of the well known
space adventure game features variable
Klingon maobility, and graphic photon
torpedo tracking

PRINCESS OF KRAAL An adventure game.
BATTLE Strategy game for 1 to 4 players.
KALABRIASZ World's silliest card game, full
of pointless complicated rules

CUBE Rubik Cube simulator, with lots of
functions including 'Backstep'.

SECRET MESSAGES This message coding
program is very txlp gexi jf.

MARTIAN CRICKET A simple but addictive
gamae (totally unlike Earth cricket) in machine

-I-_-l- -

code. The speed is variable, and its top
speed 15 very fast,
Cassette 3 cosis £5.
CASSETTE 4

f games for 16k

ZX SCRAMBLE
(machine code)

Bomb and shoot your
way through the
fortified caves.

INVADERS
(machine code)

GUNFIGHT
{machine code)

i

GALAXY INVADERS [machine code). Fleels of
swooping and diving alien craft

SNAKEBITE (machine code). Eat the snake beiore it
eats you. Variable spead (very fast at top speead)
LIFE {machine code). A ZXB1 version of the weall
known game.

3D TIC-TAC-TOE (Basic). Played on a 4x4x4 board
this is a game for the brain. It is very hard to beat the
computer at it.

6 of the ¥ games are in machine code, because this is
much faster than Basic, (Some of these games were
:-rpwr”-;.[_gl available from J, Sleadman).

Cassette 4 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)

ON SCREEN

with the HR-40 and HR-80 High Resolution
Graphics Boards. You'll be able to access
each of 64000 dots in a 320 by 200 matrix on
your PET's screen. Utility software included.

|| %149 + VAT

HIGH RESOLUTION

ON PAPER

with the EPSON MXB0 F/T Type 2 printer. High
resolution graphics plus double-width, con-
densed or emphasised text. Addressable PET
interface and cable included!

£450 + VAT

MX-SCREENDUMP (£12 + VAT) will
on.your MX-80 T}fpe 2 printer.
MX-LIST (£15 + VAT) lists Basic programs to an F/T 2 with
symbols faithfully reproduced!

NOW PUT THEM TOGETHER

print the contents of your high resolution screen

all PET graphics and cursor

| - SUPERSOFT

First Floor,

10—14 Canning Road, Wealdstone,

Harrow, Middlesex, HA3 7SJ, England
Telephone: 01-861 1166

8032 + 64k = 8096

Phone for details




This month | thought I'd take the opportunity to catch up on
some of those heavy technical queries which you long-
standing PET owners insist on bombarding me with. The
Editor, who doesn't qualify for the label 'long-standing’
(largely on account of his particularly potent homebrew),
tells me that | mustn't favour PET owners, so | promise a
good spread of general queries next month. After all —itis
the time of the PET Show....

By the way, | shall be at the forthcoming PET Show,
buzzing around, poking my nose into other people’s
business. If any of you intend coming to the show, why not
look me up. | would be glad to buy a drink for any of my
faithful readers. Oh dear, the Editor has just told me that this
issue will not appear until just affer the show. What a
shame....

Aide memoire
Dear Tommy,
| store data by POKEiIng it directly into the free memory area
of my PET. | would like to be able to SAVE fo, and LOAD
from my cassette unit under program control. | have found
this very difficult to do. In fact, despite disassembling most
of the PET's operating system (and understanding precious
little of it) | have not yet fathomed out a method which does
not cause it either to crash or jump into the Monitor.

I. Hafcheit.

Try this little routine:

35 POKES1Z.PEEEC42) :POKESL1 3. PEEK (43

48 POKE42,352 PUKE43. 4

58 POKE4G.32 FOKE41.4 SAVYE"TEST" :FOKE4@, 1 POKE41.4
68 POKE42,PEEK(S12) : POKE4=.,FEEKL21:3)

| suppose you would like an explanation of how this works? |
wish | were a magician so that | could just pull programs full
of mysterious PEEKs and POKEs out of a top hat without
people saying, "Yes, but how does it work?" It is in fact a lot
easier once the method has been pointed out.

When you LOAD a program from tape or disk in the
middle of another program, it is loaded back into the part of
memory from which it was saved, and none of BASIC's
pointers are altered. Our problem is how to SAVE the area
of memory in the first place. In your case we are using
LOAD and SAVE to store data rather than a program, but
that does not matter. When you give a SAVE command,
BASIC saves the area of memory defined by a "start of
program’ pointer, locations 40 and 41, and an ‘end of
program’ pointer, 42 and 43. So to save an arbitrary area of
memory, we need to save these two pointers, set them to
point to the memaory area, perform a SAVE, and then restore
the original pointer values. In fact, the start of program
pointer in 40 and 41 is always 1025, so we do not have to
save this. Line 35 saves the end of program pointer, and
line 40 sets it to the end of the memory area to be saved.
Line 50 sets the start of program pointer to the start of the
memory area, performs a SAVE and restores the start of
program pointer. Line 60 then restores the original end of
program pointer and the program will then continue quite
happily. To load the saved data again you can just say:

120 LOAD"TEST"

and the data will reappear in its old location just like magic.
One thing you must be careful not to do is to try to use
variables in between lines 35 and 60. In other words, the
size and position of the data area are fixed.

i i L T - = -

TIM Tip
Dear Tommy,
I have come across refgrences to the 'TIM  monitor in new
ROM PETs whith helpk with machine language
programming. Could yot tell me where | could find
information on the TIM monitor?

P.R. Moyes

| am afraid that TIM isn't much use for serious assembler
programming. All the information on TIM you are likely to
need is in the Commodore manual in the chapter on
Machine Language programming. The only facilities the
monitor possesses are to display and alter memory
locations and the 6502 registers, load and save programs,
execute an assembler program and return to BASIC. If you
want to do any serious work in the line, Commodore do an
Assembler Development Systern which is much more
powerful.

Wait for it ....
Dear Tormmy,
| would like your magazine to run an article on the WAIT
statement. The manual for my machine is not very clear
on its usage. The only WAIT statement | have come across
so far is WAIT 594 10.4,4 which waits for the space key
before continuing. | have used this statement in a program
which displays pages of text, waiting for the space key after
each one. Sometimes a page or more is missed out. Is this
because of key bounce, and if so, how can | prevent it?

M. Pritchett

The WAIT statement is intended to be used to handle /O
operations, and it tests the status of individual bits in a
memory location, normally an /O port. In order to find out
how the WAIT statement works, it is necessary to
understand the logical operators AND and EOR. A good
explanation can be found in the series: "Hardware — how it
works"

The format of the WAIT statement is WAIT | J K. 1 is the
memory location to be tested, and J and K are values
between 0 and 255 to be used in the test. What the WAIT
statement does is to read the value of the memary location |,
performs an exclusive—0OR with the value of J, then performs
an AND between the result and K. If the result is non-zero,
then BASIC continues, otherwise it repeats the test. In the
case you gave, the space bar appears as bit 2 in location
59410, so if the space key is pressed, that bit in 59410
becomes 0. When exclusive—ORed with the 1 in bit 2 of the
number 4, we get a 1 in bit 2 of the result. When this is
ANDed with 4 (to cut out all the other bits in the word which
will also be 1), we get 4, a non-zero result, so BASIC carries
on. If the space key is not pressed, bit 2 of 59410 contains a
1, which when exclusive-ORed with the bit from the number
4 gives zero. Zero ANDed with anything gives zero, so the
WAIT statement waits;

SpacePressed “Space not pressed

Contents of 59410 111119011 11111111
EOR with 4 00000100 00000100
Hesult 11111111 11111011
AND with 4 00000100 00000100
00000100 00000000

continue wait

That's the theory out of the way. | personally do not like the
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wrong with this:
100 GET AS:IFAS =" "THEN100

WAIT 59410,4,4 does not work on the 8000 PET, does
not filter contact bounce (as you suggest), cannot be
broken out of by the STOP key (which may not be a problem
when a program is installed, but is a nuisance when you're
testing) and last but not least it is harder to understand.
Having said all that though, | do not think that contact
bounce is likely to be affecting your particular program,
because by the time you have displayed a page of data,
any contact bounce will have died down, and also, you
would see the data flash on the screen before being
overwritten by the next page, although it is just possible that
this is the problem if you are only printing a couple of lines
on the screen. On the other hand there are many situations
where contact bounce could cause problems, and in these
cases the use of GET is a must.

Nasty Littie Bug

Dear Tommy,

I am writing to ask if you can help me out with what | see as
a nasty little bug lurking about in the PET computer.

 am a little perplexed that whilst, for instance, directly
dumping on the printer information held in the form of a
sequential file on disk, the disk stops revolving for about 30
seconds, and then decides lo continue as if nothing has
happened.

Also the computer ‘freezes’ whilst against printing to
the printer directly from an array in memory. | have noticed,
however, that if one uses LEFT$ in association with
formatting and padding, the computer sticks during printout
more than if one uses MID§ for the same purpose, and
sticks even less often when one uses the TAB functions.

Lionel H. Doy

What you have noticed here is in fact caused by two
difterent effects, neither of which is a bug. Your first query is
about the disk stopping every so often when reading data
and then printing it. Let us have a look at how the disk drive
works. We can draw a simplified diagram of the disk drive
like this:

Disk Drive

Drive
Controller

Interface
Controller

use of the WAIT statement to test for the space key. Whatis  The Disk Drive is the actual drive unit which you

put your diskette into. The two Controllers contain
a microprocessor each, which make your disk drive
more intelligent than the PET! The Buffer is an area of

until it is required by the PET. Data is read from the disk drive
by the Drive Controller in blocks of 256 bytes and stored in
the buffer, from where it is read by the Interface MPU and fed
to the IEEE bus and so to the PET in response to your

INPUT # or GET # statements.

When you have read all the data from the buffer, the
Interface Controller sends a message to the Drive Controller
asking it for some more data from the disk drive. If enough
time elapses between these requests, the Drive Controller
turns the drive motor off to save wear and tear on the disks.
Now compared with the speed at which data is read off the
disk (which for a typical double density disk drive is around
250 kbits/second) even a fairly fast printer is slow at say 180
characters per second, so the disk drive motor stops quite
regularly to let the printer catch up.

The other effect is our old friend ‘Garbage Collection’,
which arises whenever you are doing large amounts of
string handling, and using large string arrays. As my
learned friend Uncle Costan dealt with the matter admirably
in October, | shall refer you to that for a full explanation.

The reason that your program works more quickly using
MID$ than LEFTS is that it happens that in this case MID$
generates less garbage. Another program might work more
quickly the other way round. The TAB function does not
produce any garbage at all so is much better! By the way,
the new 4000 and 8000 series PETs uses a much more
efficient method of garbage collection which is so fast it's
almost undetectable. You can get the advantage of this by
upgrading your PET by buying a BASIC 4 upgrade ROM kit,
provided that all your existing software will run under BASIC
4. The software supplier should be able to tell you if it will.

Elephantine Memory
Dear Tommy,
I have an 8K PET which has been upgraded to 32K, and |
am wondering if | can buy some extra memory [o increase
the PET’s capacity to 64K. Is it possible to replace the
existing memory chips with larger ones?

P. Truscott

| am afraid that the answer to both your guestions is no. The
problem with increasing the memory capacity beyond 32K
is that the top half of the 6502 address space, from 32 to
64K, is largely taken up with screen memory, 1/O chips and
the BASIC and operating system ROMs, There are a few
vacant slots (the exact number depends upon which PET
you have and whether you have any add-on goodies like
the Toolkit fitted), but these are intended for extra ROMs. To
fit any extra memaory you will need to know quite a lot about
the hardware. You cannot replace the existing RAM chips
with larger ones. If you have a 1K chip, for example, there
will be 10 ‘address lines', which are used to select one of
the 1024 memory 'cells’ in the chip (1024 being 2 to the
power of 10). A 2K chips will need an extra address line, as

it has twice as many cells, and this will not be provided on
your machine.

8 o = s 5.
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Who holds the missing pieces?

Are you buying with confidence?
Be sure. Many so called bargains
haven’t the ability to grow with
your future. Before you sign, we
suggest you take a serious look at
MASS MICROS’ demonstration
suite. We can open outside office
hours — weekends too!

Come and see the range of business
utilities your competitors are using. We
have the full TABS integrated
accounting system Nominal, Sales,
Purchase Ledgers, Payroll, Stock
Control, etc, Video Training films,
word-processing, automated filing and
financial modelling systems ready to
help you. We are Authorised Dealers
for several micros and are in business
to sell you a solution rather than one
manufacturer’s specific hardware.

For example a typical business system
comprising say, an Apple I, a disk 3
drive, monitor, printer and Visicalc can o o nEEAsS
be installed on your desk and working : '| |~|_E?¢f [UC_Q—"'
for you next week for less than £12.00 WU
per week ex VAT and all deductible! Wellson House Brownfields,
Naturally, we provide full support Welwyn Garden City, Herts.

and after-sales service of the Tel Welwyn Garden (07073)-31436/7
highest level . . .after all we do hold the missing pieces. Telex 298641

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, MuUsic, sound and graphics - and a powerful extended BASIC - all built in. Plus a unique, new Solid State Speech THM Synthesizer and T1's special

Solid State Software TH, Compare it. Pound for pound. Feature for feature. There's a computer in your future. And the future isnow . . .

YWe've entered 2 new and exciting era — the age of the home computer, Perhaps you're already quite knowledgeable about computers and are leaking for the most programming pawar

and versatility for your meney. 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 Lo effective use immediately.

If you're new to computers, the TI99/4A is for you.

¥ ou can begin using the Tl Home Computer literally minutes after you unpack it.

Withaut any previous COmputer experience or programming knowledge. You simply snap in one ol TI's Solid State Software TM Command Modules and towch a few keys

Step-by-Step inStructions are displayed on the sereen. 5o you oF just about anyone in your famity can use the TIF3/4A

Two pioneering technological developments in particular set the TI?9/4A apart from the rest.

‘ Solid State Speech TH - This optianal speech synthesiser enables the TI99/4A to lierally speak-to provide verbal prompts and special messages to the user. Actually re praduces the

hurman ¥oce electronically. Hundreds of words are available, and plug-m weord modules will add hundreds mare

Ti's exclusive technology bews you call up the words you want by simply typing them in Outstanding vosce clarity and fidelity. Solid State Speech is a proven technology already on rthe

market in TI's unique Speak and Spell TM electronic learning aid fior children.

Solid State Software TM Command Modules — Available in a wide range of application arexs including many games, {Chess, Blackjack/Poker, Fin Ball, Bingo, Attack From Quter
Spack, ) Lo name but a few These optional ROM modules acuually add application program memary 1o your TIFi4s, Softeare now includes Teach Yourself Basic, Extanded Basic,
Teaching Aids for Young Children etc, eic, They let you use the TI Home Computer immediately, with no programiming.

Serious programmers will appreciate the time and effort saved by these pre-programmed moiwes Plus, they'll let you introduce your farmily 1o the computer in the sasiedt possibie
way. Solid Stare Software was pioneered by Tl for use with is powerful programmable calculators

I you know computers you'll quickly see the difference in the TI¥9/4A.

Taxas Instruments has taken those features you've been weaning-plus some you may not have heard about yet-and inchsded them in one incredible, alfardable computer system. The

TI99/4A gives you an unmarched combinasion of features and capabilities, including
# Powerful TI-BASIC — Built-in I 3-digit, Nloating point BASIC. Fully cormpatible with AMS| Minimal Basic, but with special features and pxrensions for colour, seund and graphics.

@ Up to T2k total memory capacity - | 6K RAM (Randam Access Memary) (Expandable to 48K). 16K ROM (Read Only Memary) plus up to 30K ROM in TI's Selid State Software
Command Modules

@ 16K ROM - Operating system, BASIC, floating paint, sound and colour graphics software are contuned in ROM.

@ |6-colour graphics capability = Easy-to-access, high resalution graphics have special features that let you defing your own characters, create anirmaced displays, charts, grapghs . ..

and more.
# Music and Sound effects - Provides outstanding audio capabiliy. Build three-note chords and adjust frequency, durat:on and walume quickly and simply. You can buikd nobes with

short, straightforward eommands. Five octaves from | 10 Hz (Hertz) to beyond 40.000 Hz "
@ Built-in equation calculator - Unigque convenience feature helps you find quick solutions to every day maths problems, as well as complex scientific calculations. Dhirectly
accessible from the keyboard, ¥ : !
Ideal learning aid for every member of your family - including pre-school children and fun too only

FOR MAIL ORDER DELIVERY OR FURTHER INFORMATION TEL: 01-455 9823 ¢ 287 .50

MOUNTAINDENE 22 Cowper Street London EC2
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Old tricks for new Pets. . .

COAMAND-O  is & FOUR EILOBYTE Rom for the 4000/8000 Basic 4 Pats
with all the "Toolkit® commands RENUMBER [(improved), AUTO, ODURP,
DELETE, FIND (improved), HELF, TRACE (improved & incluges STEP),
and OFF - plus PRINT USING - plus four extra disk cosmands
INITIALIZE, MERGE, EXECUTE, and SEND - plus extra asditing
commands SCROLL, MOVE, 0QuT, BEEPF. end KILL - plus SET
user-definable soft key, 190 characters - plus progrem scroll up
and down - plus 8032 control characters on key. Ask for Model
CO=-80N for tha BO3Z? or CO-40N for the 4016/4032. E50.00 plus Vak

New tricks for old Pets. . .

DISK-0-PRO is & FOUR KILOBYTE Rom that upgrades 200073000 Pets,
but lets you kesp all your old softwars - including Toolkit. As
wall as REPEAT KEYS and PRINT USING, you get all the Basic 4
disk commands CONCAT, ODOPEN, DCLDSE,  RECORD, HEADER, COLLECT,
BACKEUP, COPY, APPEND, DSAVE, OLOAD, CATALOG, REMAME, SCRATCH amd
DIRECTORY - plus extra disk commands INITIALIZE, MERGE, EXECUTE
and SEND - plus extrs editing cosmands SCROLL, MOVE, OUT, BEEP
#nd KILL = plus SET ueer definable soft-key, B0 charscters -
plus progrem scroll-up and scroll-down. We recommend the 4040
disk or upgraded 3040 for full banefit of disk commands. Ask for
Model DOP-16N for new Peta 2001-3032, and 2001-8 with retrofit
Roms & TK160P Toolkit. E50.00 plus Vat, other models available.

PRONTO-PET hard/soft resset switch for the 300074000 Pets. We
don't think you"ll "crash™ your Pet using our software, but if
you do the Pronto-Pet will get you outl! Alsoc clears the Pat for
the next job, without that nasty offfon powsr surge. £9.99 + Vat

and no tricks missed!

ERAM Keyad Random Access Method. Kid your Pet it's a&an IBMI VEAM
disk handliing for 3032/74032/8032 Patas with 3040/4040/8050 diskas
means you retrieve your data FAST., by NAME - no tracks, sactors
or blocks to worry sbout. Owver 2,500 users worldwide have joined
the "EKlub™! Mow you can too, at the 1981 price. L75.00 plus Vat.

EPACEMAKER All our Rom products are compatible with sach othar,
but should you want, say, Wordpro with Eram, or Oisk-o-pro with
Visicale, than SPACEMAKER will allow both Roms to address one
Rom socket, with just the flip of & switoh, for £22.50 plus Vat.

Fa are sola UK ddetributors for all thess fine produsts. If pour
CEN dealer i# out of stoock, they are avaclable by mail from us,
by chaquefdscess Barclaycard (UK poat paid] or send for details.

Software

Surreay Krargr Tel O01-548-TE5E

Lalco

Lakesatda Noume Kimgaton SEll

— PCS_

FEDRO COMPUTER SERVICES

Lragrasaing dids
Ul= t If you typed MEW and loat your progras without saving 1t, UN-WEW

will let you recover it. Price: £ 10.00

DUMP: You just touch a single key and the entire screen is copied onto the
printer. This can happen even while running a progreasm. Frice: & 10, 00

DISE UM-HEW BOS0: RBecover any scratched program on your BOSD, Priles: £ 12.00
ﬂ%%‘. For THE DR WATSON BODK OF ASSEMBLY LANGUAGE PROCRAMMING. Price: £ 5.00
TINY C COMPILER: A trus compller that turna your BASLC programa jnto Taat
machine code pragrama. For old/mew/9.0 BOMa. Price: © 30,00

VIGIL: Exeiting, new games interasiive larguage. Easy Lo Leprn with BOs

powerful comsands. For all PETs. Alss available for VIC. Price: £ 30.00

Hardwara

m-h‘amaun-: de luze Joundbox for Arcade games with programeing mancal .,
rice: £ 17.50

TV Interfaoe: for both 80 and B0 col. PETa. Video out RF out [or connsation
to home TV, Price: £ 315.00

Telaphone Dialler: use your PET Lo dial your belephone. Stares A0 names and
phicne nunbsra. More than one serssn page of nam#s &nd numbera poaaible. 40
fames and nmumbers par page. Price: £ 75.00

AD-100: U-channel A/D convertsr. For joysticks, tempersture control, low
resalutlion graphic tablet. Frice: £ 55.00

Rl=100: G-zhannel relay switehing unit. Use your cemputer to swibch on aad
off your Hi=Fi, lights, open your gates, doors. Comes with handbook and Fres
telephone dislling program. Price: £ S0.00

AD-50: single board AD/DA converkter For &y micro. Comes a3 & Kit. Price: F 27 500

EE: random acoess video csntraller. Enables your computer to kesp Lndex of
recordings on your vides recorder. Rewind, fast lorwarcd Four taps under scft-
Ware control. From © 80.00 excl. program. Send s. 6.8, far details.

PET BOM WRITER: now you can program DOS and other utilitles inte 7K snd 8K
EFfgHa. PFrice: £ 75.00

DISK POMER OW/RRBOR INDICATOR: add-on for your 2000, 3050 or W04D disk drlve.
ndicates power-on and blespa on disk sreor. £ 17.50

L

ALEING VIC: Leta VIC speak the numbers | - 10, Price: £ b, 50 .
VIC MORITOR: lets Fou 46 machine code programming on the VIC. Price: £ 5.00
ML T 1ME: make music from muaic sheets uslng YIC's sound. Price: £ L
Boakn

THE DR. WATSON BOOK OF ASSEMBLY LANGUAGE PROGEAMMING Price: £ 10.00
PET MACHIMNE LAMGUAGE GUIDE Price: £ H.00

FET REVEALED FPrice: £ 10.0D

LTBRARY OF PET SUBROUTINES Price: £ 10.00

THE WIC REVEALED Price: E §0.080

Please add 15% VAT (except booka) = § 1.50 pp an all orders. Pleases add
£ 1.%0 17 you require Programming Alda on disk. Specify J040/4040 ap

B0 format.

Flease send s.a.e. for catalogue, Dealer enguiriss Weloome,

We also stock floppy disks, printer ribbons and cAASELEES,

4 Cowcross Strast London ECH Teliephone: 81 - 250 148

YOU DON’T NEED TO BE BIG
TO BE GOOD

Norman Audio are one of the few
independent authorised Atari
dealers in the North of England

Authorised
Dealer

We stock the full range of Atari

Fmducts plus software from the
ollowing manufacturers:- )
ADVENTURE INTERNATIONALG.. =3 4
AVALON HILL o
ATARI PROGRAM EXCHANGE '

C.E. SOFTWARE

CHANNEL 8 SOFTWARE

DATASOFT INC.

DYNACOMP

PERSONAL SOFTWARE

SPECTRUM COMPUTERS

THORN EMI VIDEO

NEW FROM CHANNEL 8§ *
SKY SNAKES (needs 16) TWARE

“They fall through the clouds hissing” — Now available on
cassette only £9.95 inc. VAT & P&P.
MURDER AT AWESOME HALL - The first
murder mystery for Atari (cassette £12.95),
NEW LOW PRICE ATARI 800 (16K) P.0.A.
32K boards for Atari 400 now available
Write or phone for price list and information

NORMAN AUDIO v. Tel: (0772) 53057
31 Fishergate, Preston, Lancs PR1 8BH

ATARI EXPERTS

400 A new generation micro for family entertainment and
education. Amazing sound and graphics direct from your colour
T.V. :

i -ﬂ' '\_-In_.,J

& TR

16K model £299.95
32K model £359.95
Program recorder £50.00

MASSIVE SOFTWARE AND BOOK PRICE

LIST SENT FREE.
‘De Re Atari' £17.00+50p p&p.

800 The advanced, expandable computer with all the features
needed on a Business machine plus great colour, sound.
graphics and speed.
16K model £589
32K model £654
48K model £689
Cassette Recorder £50
Disk Drive £345
CALL IN IF YOU CAN, OR USE OUR EXCELLENT MAIL ORDER SERVICE.

Same day despatch. Pleasa write your order carefully or phone us for
infarmation/order form. Callers welcome. Open 9,00-6.00. Closed Thursday.

BUY FROM THE PEOPLE WHO CARE. E. %
All prices Inclusive of 15% VAT, o« e |

All our aquipment is covered by the unique Personal Computer Palace
Service Scheme, which provides free installation, one years parts and
labour guarantes and optional maintenance contracts.

AL

PERSONAL COMPUTER PALACE

4-6 CASTLE STREET, READING, BERKSHIRE.
Telephone: (0734) 589249
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Where to buy your CBM-PET

MICRO
COMPUTER
CT CENTRE

Virsge Holding Co. Ltd

28 Sheen Lane, London $.W.14,
Tel: 01-878 7044/5/6/7

DEK

COMPUTER SYSTEMS
COMPUTER PROGRAMMING
ELECTRONIC DEVELOPMENT

437 Stoney Stanton Road,

Coventry CVE S5EA,
West M;'rdlandg Tel: (0203) 86449

DsD

[Enmputers] Limited

The Corsuliens for the Norin les

——

o . BUITE 1, 0, .
/ - ﬁ}. 124 NEWPORT ETHEET. p g
\¢ 5| BOLTON BL3 BAB, I
X\ _'_,_-:';II LANCASHIRE —_

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

=io
g

ExecutivE REPROGRAPHIC

and Business Cmnsultants Itd.
2/4 Oxford Road,

MANCHESTER M1 5QA

TAL
(TYTHE AVIATION LIMITED)
COMPUTER DIVISION

Suppliers of alternative casserte decks with
counter and audio monitor.
1 HIGH STREET LEIGHTON BUZ ZARD BEDS

MICRO
SYSTEMS

Woodward Road, Kirkby,
Liverpool, L33 TUZ

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

il Microchips
[y [Winchester]

MICHOCUMPUTERS AND A
GREAT DEAL MORE

B 51 Geprge s Siree!  Winghesipr
Hampshee S0 BAH Tel 0962 GROAS

TELEPHOME LEIGHTONBUZZARD - 372114
i Tel: (O304} MEEdd E
vy P e
Adda Computers Ltd. KINGSLEY COMPUTERS LTD
. 14 Broadway 132 DESBOROUGH RD HIGH WYCOMBE
i Waest Ealing BUCKS. HPT1 2PU TEL (0494) 449749
BASINGSTOKE London, W130SR Tel: 01-579 5845/8
(0256) 62444

Computers and Supplies

Scan House Victoria Way
Burgess Hill West Sussex RH15 INF

Telephone: (04446) 45211

Preston
Computer Centre

6 Victoria Buildings,
Fishergate. Preston.
Tel: 0772 57684

I

B

L&) Comuress

192 HONEYPOT LANE, QUEENSBURY,
MIDDX HA7 1EE. 01-204 7525

THE PET SPECIALISTS

F. [ I .__.l"-r l =) P]u
COME AND e [
SEE THE NEW! ' [ 59

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

Computer Systems

Registered Office: .
Ketwell House, 75-79 Tavistock Street,
Bedford MK40 2RR
Tel: (0234) 40601
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SERVICES LTD.

143/145 Yorkshire Street,

Oldham, Lancs. OL1 3TH
Telephone : 061-624 4065




BUSINESS
LECTRONICS

“The Microcomputer Specialists’.

F
\ o MANCHESTER. _
& (x commodore P%TEiréﬁf“.m

Complete systems including

intenance contracts,
Szlfiwarﬁﬂuﬁsumarhle:& ROWNHAMS HOUSE, ROWNHAMS,
Accessories. SOUTHAMPTON SO1 BAH

st 2esane ancheste 1001 344223 orirliogheg
B A S d SOUTHAMPTON (0703) 738248
BUSS STOP COMPUTERS \RV
A coustics

J. R. WARD COMPUTERS
LIMITED

J5 Porters Lane
Eiln Farm

Milton Keynes ME11 IHG

Ltd.

255a 5t. Albans Road
(entrance in Judge Street)

Watford Herts WD2 5BQ
Tel: Watford 40698
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Milton Keynes
SE2HED

(5TD 0908

NORTH EAST
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COMPUTER l SERVICES LIMITED
Osborne House, 28 Oshorne Road

Newcastle upon Tyne NE2 2A)
Telephone (0632) 815157

Vic-20

Py ALPHA
& Business Systems

Church Street,

Industrial Area

Ware

Hertfordshire.

Telephone: WARE (0920) 68926/7

_MICRO
FACILITIES

RUHIRASINTS electronies

48, Junction Road, Archway,
London N19 5RD, U.K.

Telephone: 01-263 9493/01-263 9495

; | STOCKISTS OF:
17 “‘f‘fe‘?‘ﬁ%m Hil, PET 4000 & 8000 SERIES.
Middlesex J APPLE EUROPLUS Il SERIES
Teephone. O1-979 4546 &Q41M197 THE NEW VIC-20

Yorkshire Electronics
COMMODORE APPOINTED

COMMERCIAL SYSTEMS DEALER
NEW SHOWROOM NOW OPEN

CAXTOMN HOUSE
17 FOUNTAIN STREET, MORLEY
WEST YORKSHIRE. TEL: 0532522181

L] B e
N AT S PPN
MICRO COMPUTER AMD BUSIMESS SYSTEMS SPECIAL I5TS

12 WOKINGHAM ROAD
READING RG6 1JG

LONDON NW2 3JG

Tel: 01-450 1388/9
Telex: 299479

Telephone: Reading (0734) 61492

101 Cricklewood Broadway,

/1 hies
IEROS

Wellson House, Brownfields,
Welwyn Garden City Herts.
Tel WGC (07073) 31436
Telex 298641

COMPUTER

APPLICATIONS
PET specialists, Commodore appointed

Commercial systems dealers
* 9 Warwick Road, Manchester 16

Tel: 061-872 4682

COMMUNICATIONS

- AND BUSINESS SOFTWARE
FOR THE SIRIUS 1

COME TO THE EXPERTS
INOUSC csans imacg

76 HIGH ST., ALTON,
HANTS GU34 1EN
Telephone: 0420 84517

|
I

FOR PROFESSIONAL ADVICE
on tailor made programs
from the PET experts

phone
Wil lus
Computer Systems

Freepost, Hendon,
London NW4 1YB

on

WESTBROOKE HOUSE,

01-202 2726 or 01-202 9630

SIRIUS
COMMUNICATIONS
SCIENTIFIC AND
ENGINEERING

please contact: SPECIALISTS
B. Desborough,

Millhouse Designs,

76 High Street, Alton, Hants
Tel: 0420 84517
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E.L. Mills, Hunting Obtain a FREE quotation
1 Vanessa Way, Business
Bexley, Kent DA5 2JS Systems from
3 Brus House,
Specialist in designing and imple- Mitchell Avenue, NIMROD SOFTWARE
menting _systems :f:rase:;' on 32K Tﬂmm Tees
EET SOt Compuiim. ol Cleveland TS17 9ES 4 Stanley Road, London S.W.14
(400 or 800K).
(A division of Hunting Computer Services Ltd) 01 - 878 6498

Chris Preston GREMLINS

Software Consultant ‘ _ .
Our apologies to readers for the two errors which crept into the Discounted

Cash Flow listing last month. The affected lines are reproduced correctly
below:-

520 77=0:FORJ=0TOY:2=0: FORJ1=1TOTE-4

300 F=R*.01:FORJ=0TOY:DF(J)=(1/(1+F) P J:NEXT:
R=INT (R*100+.5) /100 :RETURN

PROGRAMMERS

To advertise in one of these 4cm x 6cm
programmers boxes costs only £20.00
per insertion.

Contact Jonathan Horne on 025671 2724

e S sorrwene

If you have written a good program of any type for use on
the ATARI computer, then give us aring. We are looking

pecialist in assembly lanﬁuag
and CompuThink disks
All types of work undertaken

104 Tresham Road, Great Barr,
Tel: 021-360 0981

SHARP MZ80K PROGRAMS

Horse Race, Random Selection of Winner £4
Basic Maths, 10 Programs in One £6
Special Programs for Engineering, Maths, Science, etc.
State requirements.

R. Swindells, 28 Rosthwaite Road, Liverpool 12
Tel: 051-220 0963

PET UPGRADE

We can upgrade your large keyboard PET ata
fraction of the “New Price" difference.

B LRI i B i 44 00 | for good programmers to join our team. Ask for
TITRTE . SR O S from £56.00 | NORMAN or JOHN on PRESTON (0772) 53057. You
ST o el e A N M 69 00 | can ring outside normal business hours if you wish and

leave a message on our Ansafone. Don't delay — this
could be your chance to make money.
51 Fishergate, Preston, Lancs

No extra charge if expansion area drilled with
quarter inch holes.
All new RAMSs fitted with sockets
Fast while-U-wait service, normally within

2 hours

Tel: Mick Bignell 01-953 8385 PROGRAMMING THE PET/CBM

by RAY WEST
The new book on BASIC and machine-code for all
PET/CBMs. 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,

“ZX GRAPHICS

mmmlﬂc MADE m" : appendices, and index. Paperback, 19 cm x 26 cm.
T Only £14.90 (includes post & packing) from

Full Colour A4 Manual, 24 pages packed (* gl "%. LEVEL LIMITED {P}

with ZX Graphics Pragramming technigues "t Ay P.0. Box 438, Hampstead, London NW3 1BH

and ideas for games and 'serious’ Programs.
Written in ‘easy to understand language

and illustrated al every slage

|deas include:

Information Graphics Sketch Pads.
Saving your 'Art’. Making serious
programs interesting. Graphics Siringing.

IX Printer Graphics £1.50

= | INCLUORG U E. POSTAGE)
L | Print n’ Piogler Products
19 Borough High Sireed
Landan SE1 95E

HAVE YOU MOVED?

If you are moving house, please be sure 10 let us

know your new address so that your copies of

MicroComputer Printout can be redirected. It

would be helpful if you could enclose your pre-
vious wrapper.

MicroComputer Printout July 1882




his Atari just two years ago. Before then, he
had no programming knowledge or expari-
ence whatsoever, 6 months later he sold his
first program, and 12 months after that he'd
done "My First Alphabet” which immediately
won first prize in Atari's APX for that quarter,
and then scooped the $25,000 pool.

The program is intended for young chil-
dren and draws the most amazing pictures
on-screen, accompanied by music. If the
child hits the right key for the initial letter of the
object in the picture there's a musical reward
and another picture. The wrong key pro-
duces a gentle disharmony and an invitation
to try again.

My test kids loved it!

I've tried it on lots of kits, some of them handi-
capped, and it's been a pleasure to watch
them use it and a winner with them all_ If you
have a young family, get it and treasure it far
it's a five-star piece of programming

Unhappily, it's only on disk (because of the
random access required) but it only needs
24K so there should be no memory worries.
The £22.50 price shouldn't bankrupt you
either.

And that brings me neatly to the final word
in this article. | hear from Atari that they're run-
ning a special promotion aimed at encourag-
Ing a higher number of disk drive owners. The

& REALITY

plan is simple: buy an Atari 800 computer
and get your choice of three free programs
from the best of the APX catalogue, which
can effectively knock some ten to twenty per-
cent off the price

An excuse to buy that drive

As this article appears, the promotion should
be just about to start. This could therefore be
the excuse you've been looking for to per-
suade the wife that you simply have to have
that disk drive, rather than some of those bor-
ing old things for the house she keeps going
on about.

Certainly now that Atari have arrived in this
country, there are going to be a lot of prog-
rams available for their computer. A lot will be
from Atari, and many more will be those
which, in ever-increasing numbers. are
being advertised in the American computer
magazines (always a reliable barometer to a
computer’s increasing popularity).

I'll be having a lot more to say about those
independent programs in subsequent arti-
cles, because |'ve seen many of them and for
the most part they're really quite incredible.
I'll try to make sure you get the best, for make
no mistake about it, the giant's finally arrived
himself; he's here to stay; and it's no over-
statement to say things aren't going to be
quite the same again.

JFINANCIAL
MODELLING

The method used to swap information bet-
ween these packages is quite neat, involving
a method of forming all the files into a stan-
dard format called DIF for Data Interchange
Format. This was developed by Software
Arts, originator of VisiCale, just to anticipate
future products and make sure that they
could interface with VisiCalc.

S0 VisiCorp is moving upmarket in modular
tashion, while other products like Micro-
Modeller are starting right at the top. And the
future? Micro packages handling bigger and
bigger models at greater and greater speeds
with more and more analysing features,
squeezing the mainframe packages and
bureaux services into a small corner of the
very top end of the business. Comshare's
Pendse says he is not afraid of the micro ver-
sions of his company's giant modelling
technigues. “It's all increasing the public's
awareness of financial modelling, and it's
good for all of us in the business." he says
Sound familiar? It's just what the micro
makers are saying about IBM's dramatic
entry into the personal computer lists. We'll
seg, we'll sea. ..

. .SINCLAIR
SPECTRUM

played on the internal speaker. OVER is a
method by which text and graphics can be
overprinted — making possible vowels with
accents, for example. The Spectrum has
also been shown with a 40 x 25 Teletext
compatible display entirely done in
software. A good deal of programming

7« BASIC

would seem to be invalved as characters

from the assembler listing. Aim to hit that ‘20" in $300E.
When you are ready to use it, use 'SYSxxxxx' instead of
'KEYINP', where ‘xxxxx’ is the decimal address of that

ENHANCING iiccnin e

If you have any problems with it, or if you want to swap

PET

any ideas, we will be glad to help if we can. Try Durham

711380, and we may be able to let you have Hex dumps to

save you typing itin, or an EPROM if you want to go fully to

the extra BASIC routines.
Mext month, we will have a Sort routine for you, which
works equally (and quickly) on both strings and on

numbers,

are reduced to 6 pixels in width, and the
subject is not documented. It does,
however, open up some interesting
possibilities for the future.

Documentation

The instructions are of a very high standard
—there being two manuals. The 30 page
introduction is for the complete beginner,
and goes through very simple programming
lo straightforward colour and sound. The
220 page manual is a complete course in
BASIC. It deals comprehensively with the
most sophisticated features, and includes a
considerable amount of technical
information about memory maps and similar
esoterica.

Software was pretty well non-existant at
the time of the launch, though Sinclair did
make a concurrent announcement of their
intention to move into software publishing

tor both models — starting with quite an
impressive range for the '81. No doubt as
with that machine, though, a large number
of small independent companies will soon
be tumbling over themselves in a race to
develop the first Invaders, Chess, Household
Budget planner program (does anyone plan
their household budget on a computer?)

= (ol

All of which may leave you with the
impression that the Spectrum is so powerful
that there is hardly room for competition. Nat
S0.

One weakness is still the keyboard.
Though the Spectrum may well end up on
the desktops of several small traders, it
cannot really be expanded to full business
status in the same way as, say, the
Commodore VIC 20 can.

Secondly, though the graphics are

excellent, they don't match up to the Player/
Missile graphics of Atari — or “Sprite"
graphics on Commodare's newly-
announced low-cost VIC-10. With no facility
for plug-in ROM packs, the Spectrum is
rather less than the bee's knees as far as
arcade games go.

Finally, and paradoxically, the machine's
very low cost could even turn out to be a
minor disadvantage in terms of encouraging
independent suppliers to develop quality
peripherals and software for it. Well, who is
going to offer a 5 megabyte hard disk for a
computer costing £1257

No, cancel that last comment. Someone's
bound to. And it could well be Sinclair
himself. After all, it is only a few months
since Inside Trader joked about a ainclair
Microdrive costing £25.

He was only £25 out.

MicroComputer Printout July 1982
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Buyour

AT

Daisy Wheel Printer

for your computer
andyou have an

Electronic Typewriter
absolutely FREE

The T/Printer 35 is the lightest weight and
lowest cost daisy wheel printer you can buy for your
computer. So it will fit within your budget and you can
carry it wherever you take your micro. Yet it is tough
enough to give years of reliable service. [nterchange-
able typefaces (standard Olivetti 100 character daisy
wheels), variable pitch, multiple copies—all the features
you would expect of more expensive word processing
printers.

Yet the T/Printer 35 costs only £475 with
parallel interface. Operating speed under computer
control is approximately 120 words per minute of letter
perfect output. What typist can equal that?

Then when youre finished using it as a
computer printer, the T/Printer 35 is ready to go right
on working as an electronic typewriter.

That's the dual-purpose T/Printer 35—the
versatile computer printer that fits your budget.

*The T/Printer 35 costs £475 with Centronics compalible parallel inlerface.
With RS5-232C interface it costs £535. Prices listed are exclusive of VAT

Datarite Terminals Ltd
Caldare House
144-146 High Road
Chadwell Heath, Essex RM6 6NT

Tel: 01-590 1155

98

INSIDE TRADER

Fellow connoisseurs of Fleet Street hyperbole will join me in
congratulating Personal Computer World Editor Petit Pierre
Rodwell on his well advertised “World Exclusive” on the
Sinclair Spectrum, which appeared somewhat after reports
in other journals (this one included). Nonetheless | think
their great IBM "scoop” still wins by a nose; that one
appeared a full month after ours.

Inflation appears to have struck Silicon Valley in a most
improbably spot: the chip numbering departments. The
original 8-bit microprocessors rejoiced in designations like
6502 and 8080. With the introduction of 16-bit C.P.U.s, Zilog
and Motorola raised the ante to Z8000 and 68000
respectively. Now lest anyone miss the point, the ever-
modest Jack Tramiel has ordered that Commodore’'s new
(supposedly secret) 32-bit microchip be designated the
650,000.

‘A’ for effort to Ealing dealer Dave Whitehead of Adda
Computers, for his latest sales idea — compuler parties. If
Tupperware can sell at parties, why not us, he reasoned.
Alas Whitehead's first two soirees suffered disruption from a
number of disappointed leather and latex enthusiasts
apparently under the impression that computer dating, or
possibly, mating, were somehow involved.

Riot and romance, mishap and mystery reigned at our Mid-
Summer Ball. Why, for example, did Microsoft Manager and
part-time policeman, Mafthew Wauchope, get his face
slapped in mid-smooch by the lovely Karen Chambers? The
absent minded amorist himself remained in ignorance of his
transgression untfl he discovered his truncheon in his
pocket

Congratulations to Burroughs on a neat solution to an
awkward problem. To wit, what to do about a personal
computer set to retail at the embarrassingly high price of
£4000. The answer, and | guote, is that “the B20 is not a
personal computer. It is a multi-function business oriented
workstation.” Like the IBM, er, Personal Computer?

| see that micro manufacturers have now faken to reporfing
each other to the Adverlising Standards Authority.
Companies recently to have featured in complaints to this
toothless old watchdog include Sinclair and Commodore.
Both are said to nurse a shrewd suspicion as to which of
their peers was party to their embarrassment. A rash of
unwarranted complaints are now expected against Another
Purveyor of Personal computers and Like Equipment.

An entertainingly acrimonious row is brewing between Byte
columnist Sol Libes, doyen of computer freaks, and Silicon
Valley gadfly, Hal Hardenbergh of Digital Acoustics Inc. The
trouble started when Hardenbergh congratulated Libes on
his news report that Chuck Peddle was working on the
Sirius 1. The story, even after subtraction of Byte s famed
four manths lead time was then some ten months old. Libes
is believed to be sending Hardenbergh a complete set of
the ninety odd back issues of Byte, each of which weighs
two pounds. Delivery will be by air — from a helicopter
hovering 2000 feet above Hardenbergh's office.

| share Intertec’s deep sense’of outrage at Julian Allason’s
impertinent, and no doubt libellous, suggestion that their
SuperBrain might be less than 100% reliable. | am therefrre
suppressing the press release which announces the
opening of a vast new maintenance centre near Slough. A
spokesman is quoted as being of the opinion that
SuperBrain repairs should be worth a cool £100, 000 a year.




RACKAGE SYSTEMS
Apple Executive Sysiem
Apple Top Secretany System
Appde Cducation System

APPLE HARDWARE

Apple 48K Video Output aniy
14K Add an

Dhisk Drrive weith Congroller (16 sec)
Chisk Cirive wathout Controfller

ACCESSORIES
T Bdodulator

INTERFACE CARDS
Frototype/Hobby Card
Paraltel Pranter Card
Comemianic ations Card
High Speed Serial Card
Centromcs Cand
Inteqger Card

Language Card
Controller Card
Eurocolour Card

IEEE - 48 Card

I GKE BAM Card (45K to G4E)

SOFTWARE

Apple Fost Program
Appie Writer 1.1
Steflar invader
Apple Plot

Apple Adventure

APPLE DISTRIELITED SOFTWARE
Plecro Modefler

Wisicalt 3 4

VisiFele

sk

Wi Trend,AisiPilor

Wi Term

WirsiChex

Dreskiop Plan i

LANGUAGES

Pascal Language System
Apple Pdot

Appie Foruran

15 Cobol wathy Forms =2
PRINTER & ACCESSORIES
Sientype Printer

10 Rolls Thermal Paper

VIDEC MOMNITORS
BMAC 127 Green Screen
9" Black & White Monitor
Cables

HARDWARE GUARANTEE

Al achverised producis ane
guaranieed one year from date of
oo Fane .I-g._llrl'!.r clef mg b an rrusd Sraals
A workmarshup

Draning The Quaranies pend
Metrarech wall repair or replace, at mo
EXITA Change, COmponents [hat prowe
defectre - provading that the product 15
returnied, shippeng or postage prepad,
stabireg wher bought and enclossng
prosof of pard hase

Trus QuaAaranies does nol apply iF, i
ine apemcn of the Company, [he
produwct has been damaged by
ACCEEnd, misuse o mesApphcAbioen

*Hardware or software, you don't have
to shop around. We continually check
all our prices and we're certain
they are as competitive as you will
find anywhere.

MNET WAT TOTAL OTHERITEMS
1450000 29250 224250 280 Softcard
215000 32200 247250
12500 21375 IGSE7S | e
Sales Ledger
&25.00 9375 F1A.7S General Ledger
45.00 675 51.75 Purchase Ledger
34500 G175 39675 Stock Control
27500 41.2% 31625 Fayroll
F IMaicing
14.00 210 16.10 Financial Flanning
ATARI
12.00 . 13.80 400 16K Computer
‘ B 16K Computer
79,00 I 1.B5 0.85 410 Tape E‘El‘l‘.lF;ler
100,00 1500 115,00 B10 Ditk Dirive
20.00 1350 103.50 822 Thermal Printer
100.00 1500 11500 B25 B0 Column Printer
0.0 13.50 103.50 BRSO RS 232 Interface
9500 1425 109.25 16K Ram Lipgrade
P800 425 10925 Comversaticnal French
G500 275 74.75 Corrrersational German
200.00 30.00 230,00 Conversational Spanish
G000 2.00 63,00 Comversational ltalian
Aszembler Editor Rom
Wisicalc
27.00 4.05 31.05 Word Processor
4400 510 IFN0 Filoe
13.00 .95 1495 sr_ar Raiders
34.00 >.10 3910 Missile Command
Super Breakout
375.00 5625 431.25 Basket Ball
105.00 15.75% 12075 Space invaders
135.00 2025 15525 Music Composer
9500 1425  109.25 Video Computer System
135.00 2025 15525 NEW — N.E.C. PC 8000 SERIES
B0.00 | 2.00 92.00 PC 8001 Keyboard
105.00 1575 120075 PC 801 1 Expansion LUnit
10500 15,75 120.75 PC 8012 1/0Unit
PC 8023 Dot Matrix Prineer
: PC 80321 Floppy Disc Drive
225.00 33.75 258.75 PC 8041 127 Green or Amber Monitor
7500  11.25  B625 PC 8043 12" High Resolution CRT
95 00 14.25 109.25 Colour Monitor
41000 G150 471.50
CONDITIONS OF BUSINESS.
1 70.00 2550 195.50
28.00 4 20 32.20
rthg- gg 132? ! T:gg Hardware Post and packaging
: subject to confirmation
HIDW TO ORDER

State disk type and size @ Add 153 AT
-I Include £2 per Software tem for Postage

and Packing

Enclose cheque/POs payable to

METROTECH

o) I

A MEMBER OF THE GRAND METROPOLITAN GROUP

el g Ry o R R B ol B

NET
170.00

150.00
150.00
150.00
150.00
150.00
150,00
150,00

250.00
500.00
4261
260,00
200.00
400.00
110,00
52.13
28.26
28.26
28 26
2826
30.39
105.00
78.22
60.83
21.73
20.Bi
19.09
19.09
19.09
24.30
26.04
&69.56

500.00
407 .83
346.96
326.08
54348
12957

477 39

VAT TOTAL

25.50

2250
22.50
22.50
22.50
22.50
22.50
22,50

37.50
75.00
.39
39.00
30.00
&0.00
164 50
7.E2
4.24
424
424
4.24
4 56
15.75
11,73
2.12
1.26
313
286
2.86
2. B&
3.65
3.9
10.43

7500
Bl 17
52.04
48.91
81.52
19.43

f1.61

195.50

172.50
172.50
172.50
172.50
172.50
172.50
172.50

287.50
575.00
49.00
299.00
230.00
4560.00
126.50
59.95
32.50
32.50
32.50
32.50
34.95
120.75
89.95
69.95
24.99
13.9%9
21.95
21.95
21.95
27.95
29.95
79.99

575.00
&469.00
399.00
375.00
625.00
149.00

549.00

We accept cheques or Access, Barclaycard, American Express and
Diners Club Cards. All prices, specifications and terms are subject
to change without natice at the discretion of the management.
All offers subject to availability. Prices correct at time of going

Blal [N

Mailte METROTECH MAIL ORDER,
WATERLOO ROAD, UXBRIDGE,
MIDDLESEX UBS8 2Y\W/

CREDIT CARDS Telephone orders welcome

Tel: 0895 SE111 Ext 265 ar 2084
TRADE ENQUIRIES WELCOMED

Apple, Atari and NEC "~
at hard-checked prices,

Apple VDL Disk Drives
and FProcessor

P




VG20

ACCESSORIES FROM

STACK

o

STACK STOREBOARD STACK LIGHTPEN
(memory expansion unit)

Power up your VIC-20 to
a MASSIVE 32k
COMPUTER!

-y £49.00

(plus VAT) for 3k
and expandable to 27k on the same board.

- STACK 8k RAMPACK

Use this upgrade pack to increase memary size on

Stack Storeboard by 8k a time, £29 00

NEW LOWER PRICE!! only
(plus VAT)

STACK LOW COST
RS232 INTERFACE

Allows you to use a serial
printer with your VIC-20.

£22.99

(plus VAT)

STACK LOW COST 3k
MEMORY

The lowest costing memory addition

gves you &' 2k of user memaory on
your VIC-20. Also allows you to use
those qualll:x games which demand
Iy 3k of Hi-Bes Graphics! Socket at rear
.-"II allows yvou 1o stack up further
ACCASSOrIas

y £29.99

inlus VAT

Allows you to use VIC-20
without keyboard entry by
simple Drl:li_'_j":'il"".l'l'llﬂ{] Sensarin
pen sees the TV screen! Ideal
for education. games, menu
selection et

oy £29.00

iplus VAT

STACK ROM
SWITCHBOARD

Use up to 4 ROMs at
once! eg. games
ROMs. VICKIT,
VICKIT Il etc.

New Lower Price!! £29.00

iplus VAT)

STACK VICKIT SERIES

A series of ROMs which greatly simplifies programming and

enhance the qualities of your VIC-20. Fits into Stack ROM
SWITCHBOARD or Stack STOREBOARD.

VICKIT

Otfers HELP to programmers. . it also offers AUTO. DELETE

DUMP. FIND. OFF. HRENUMBER. STEP. TRACE.
£25.00

iplus VAT)
Special Offer Price if Purchased g
with STOREBOARD only £1 .00
iplus VAT

VICKIT Il

A 4k ROM offering ALL THE FEATURES OF VICKIT plus.... TEXT

GRAPHICS. LINE. CLEAR. DRAW. PUT. only £2900

FILL. SET. POINT
iplus VAT

Other exciting additions to the
VICKIT series due soon!

Contact your local Commodore VIC dealer for details.

Stack Computer Services Limited, 290-298 Derby Road, Bootle, Merseyside. 051-933 5511. Telex: 627026.




